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®—¥ √√§≈◊Ëπ§«“¡∂’Ë «“ß∑‘»∑“ß §◊Õ«‘∂’∑’Ë √â“ß ◊∫¬ÿ§ ¡—¬

 √â“ß√–∫∫‡ √’„Àâ‡√◊Õß‰√  √â“ß«‘ —¬∑—»πå∂â«π°√–∫«π§«“¡
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‰¡àÕ“®π” ·μà°ÁμâÕß°â“«μ“¡‰ª „π‚≈°‰√âæ√¡·¥π∫√√¥“¡’

...∑”Àπâ“∑’Ë °∑™. Õ¬ŸàμàÕ‡π◊ËÕß À¡ÿπøíπ‡øóÕß„Àâ∑—π‡∑§‚π‚≈¬’

μ“¡‚≈°∑’ËÀ¡ÿπ π“∑’μàÕπ“∑’ π’Ë§◊Õæ—π∏°√≥’¬å ·ÀàßÕß§å°√...

Õ¥ÿ≈ ®—π∑√»—°¥‘Ï
μÿ≈“°“√À—«Àπâ“§≥–»“≈ª°§√Õß°≈“ß
»‘≈ªîπ·Ààß™“μ‘  “¢“«√√≥»‘≈ªá 2551

ª√–æ—π∏å„ππ“¡ §≥–°√√¡°“√°‘®°“√‚∑√§¡π“§¡·Ààß™“μ‘
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∫∑π”

§√∫√Õ∫ 5 ªï ¢Õß°“√®—¥∑”Àπ—ß ◊Õ«“√ “√ °∑™. ́ ÷Ëß‡ªìπÀπ—ß ◊Õ√«¡∫∑§«“¡∑“ß«‘™“°“√®“°

ºŸâ∑√ß§ÿ≥«ÿ≤‘ π—°«‘™“°“√ π—°°ÆÀ¡“¬ ·≈–ºŸâ‡°’Ë¬«¢âÕß„π«ß°“√ ◊ËÕ “√‚∑√§¡π“§¡ ¡’∑—Èß∫∑§«“¡

¿“…“‰∑¬·≈–¿“…“Õ—ß°ƒ… ‡ªìπ∫∑§«“¡∑’Ë‡°’Ë¬«¢âÕß°—∫°‘®°“√ ◊ËÕ “√‚∑√§¡π“§¡ §«“¡°â“«Àπâ“

¢Õß‡∑§‚π‚≈¬’°“√μ‘¥μàÕ ◊ËÕ “√ ª√–‡¥Áπªí≠À“∑’Ë∑â“∑“¬∑“ß°ÆÀ¡“¬‚∑√§¡π“§¡ ∑”„ÀâÀπ—ß ◊Õ

«“√ “√ °∑™. ¡’§«“¡À≈“°À≈“¬·≈–¡’‡π◊ÈÕÀ“ “√–∑’Ë¡’§ÿ≥§à“¡“°

„πªï æ.». 2553 π’È ‰¥â√—∫§«“¡√à«¡¡◊Õ¥â«¬¥’®“°ºŸâ‡¢’¬π∫∑§«“¡∑’Ë àß¡“‡ªìπª√–®”∑ÿ°ªï ª√–°Õ∫

¥â«¬ ∑à“πÕ¥’μ°√√¡°“√ °∑™. °√√¡°“√ °∑™. ºŸâ∑√ß§ÿ≥«ÿ≤‘ π—°«‘™“°“√ ·≈–ºŸâ‡™’Ë¬«™“≠¥â“π

§Õ¡æ‘«‡μÕ√å ¥â“π«‘∑¬ÿ ◊ËÕ “√·≈–‚∑√§¡π“§¡ √«¡∂÷ßæπ—°ß“π¢Õß ”π—°ß“π °∑™. ∑’Ë¡’

 à«π‡°’Ë¬«¢âÕß°—∫ß“π„π§«“¡√—∫º‘¥™Õ∫¥â“πμà“ßÊ √«¡∑—Èßß“πÕ◊ËπÊ ∑’Ë‰¥â√—∫¡Õ∫À¡“¬ ∑”„Àâ

Àπ—ß ◊Õ«‘™“°“√‡≈à¡π’È¡’‡π◊ÈÕÀ“ “√– ·≈–‡ªìπª√–‚¬™πåμàÕ°“√æ—≤π“§«“¡‡®√‘≠°â“«Àπâ“∑“ß

‡∑§‚π‚≈¬’°“√μ‘¥μàÕ ◊ËÕ “√‚∑√§¡π“§¡Õ¬à“ßμàÕ‡π◊ËÕß

„ππ“¡¢Õß§≥–°√√¡°“√°‘®°“√‚∑√§¡π“§¡·Ààß™“μ‘ (°∑™.) „π∞“π–ºŸâ°”°—∫¥Ÿ·≈°‘®°“√

‚∑√§¡π“§¡¢Õß™“μ‘ ´÷Ëß§”π÷ß∂÷ß∫∑∫“∑¢Õß°“√„Àâ∫√‘°“√‚∑√§¡π“§¡∑’Ë¡’§ÿ≥¿“æ ª√– ‘∑∏‘¿“æ

·≈–§«“¡‡ªìπ∏√√¡μàÕºŸâ∫√‘‚¿§ ¿“¬„μâ°Æ‡°≥±å·≈–°μ‘°“∑’Ë°”Àπ¥„Àâ Õ¥§≈âÕß°—∫‡∑§‚π‚≈¬’

∑’Ë‡ª≈’Ë¬π·ª≈ßμ≈Õ¥‡«≈“ ®÷ß¢Õ¢Õ∫§ÿ≥ºŸâ àß∫∑§«“¡ ·≈–ºŸâ®—¥∑”Àπ—ß ◊Õ«“√ “√∑ÿ°∑à“π

¥â«¬„®®√‘ß∑’Ë “¡“√∂∑”„Àâ«“√ “√ °∑™. 2553  ”‡√Á®≈ÿ≈à«ß·≈–‡μÁ¡‰ª¥â«¬ “√–∑’Ë‡ªìπª√–‚¬™πå

μàÕ —ß§¡ ª√–™“™π ·≈–ª√–‡∑»™“μ‘

(√Õß»“ μ√“®“√¬å ÿ∏√√¡ Õ¬Ÿà„π∏√√¡)

°√√¡°“√°‘®°“√‚∑√§¡π“§¡·Ààß™“μ‘

∫√√≥“∏‘°“√∫√‘À“√
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À√◊Õ 3G and Beyond
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°ÿ≈√¥“ ‰™¬»√

™π‘¥“  ÿª√’¥“πÿ«—≤πå
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æ ÿ »√’À‘√—≠ √—°…“°“√ºŸâÕ”π«¬°“√ à«πß“π»Ÿπ¬å¢âÕ¡Ÿ≈ ∂‘μ‘·≈–«‘®—¬‡»√…∞°‘®‚∑√§¡π“§¡

 ”π—°ß“π§≥–°√√¡°“√°‘®°“√‚∑√§¡π“§¡·Ààß™“μ‘
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®“°¬ÿ§ 2G  Ÿà 3.9G „πª√–‡∑»‰∑¬

∏—π¬æ√ ‡ª“∑Õß æπ—°ß“πªØ‘∫—μ‘°“√√–¥—∫ Ÿß  ”π—°ß“π§≥–°√√¡°“√°‘®°“√‚∑√§¡π“§¡·Ààß™“μ‘

023 °“√ª√–‡¡‘π¡Ÿ≈§à“§≈◊Ëπ§«“¡∂’Ë„π¬à“π∑’Ë¡’§«“¡μâÕß°“√„™âß“π Ÿß 081

°’√μ‘ Õ“¿“æ—π∏ÿå ºŸâ∫√‘À“√√–¥—∫μâπ

°π°«√√≥ »√’™—¬™π– æπ—°ß“πªØ‘∫—μ‘°“√√–¥—∫ Ÿß

°ÿ≈ª“≈’ μ—πμ‘«ß»å æπ—°ß“πªØ‘∫—μ‘°“√√–¥—∫°≈“ß

 ”π—°ß“π§≥–°√√√¡°“√°‘®°“√‚∑√§¡π“§¡·Ààß™“μ‘

024 √–∫∫ ◊ËÕ “√„π°√‘¥Õ—®©√‘¬– (Communications in Smart Grid) 099

√». ¥√. «“∑‘μ ‡∫≠®æ≈°ÿ≈ Õ“®“√¬åª√–®”¿“§«‘™“«‘»«°√√¡‰øøÑ“ ®ÿÃ“≈ß°√≥å¡À“«‘∑¬“≈—¬
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«’√–»—°¥‘Ï ‡™‘ß‡™“«å ºŸâÕ”π«¬°“√ à«π‡∑§‚π‚≈¬’ («‘»«°√‰øøÑ“ ™”π“≠°“√æ‘‡»…)

 ∂“π’«‘∑¬ÿ‚∑√∑—»πå·Ààßª√–‡∑»‰∑¬ °√¡ª√–™“ —¡æ—π∏å
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‡™“«≈‘μ ∏√√¡«‘√‘¬–°ÿ≈ Õ“®“√¬å ¡À“«‘∑¬“≈—¬‡∑§‚π‚≈¬’¡À“π§√

027 Mobile TV √–∫∫ DVB-H 161

∏πŸ ‡»«μ»√’∂«—≈¬å

™ÿ¥“ ∏√√¡πÿ«—μ‘

Frequency & License Management Department ∫¡®. ·Õ¥«“π´å Õ‘π‚ø√å ‡´Õ√å«‘ 

028 °√≥’»÷°…“¢âÕμ°≈ß√–À«à“ß T-Mobile Deutschland ·≈– O2 Germany 187

‡√◊ËÕß°“√√à«¡„™â‚§√ß √â“ßæ◊Èπ∞“π (Infrastructure Sharing) ·≈–

‚√¡¡‘Ëß¿“¬„πª√–‡∑» (National Roaming) „π¬ÿ‚√ª

¿—∑√æ—π∏å ‰æ∫Ÿ≈¬å  ”π—°ß“π§≥–°√√¡°“√°‘®°“√‚∑√§¡π“§¡·Ààß™“μ‘

029 °“√ª√–¬ÿ°μå„™âß“π¥“«‡∑’¬¡‡æ◊ËÕ°“√„Àâ∫√‘°“√‚∑√§¡π“§¡æ◊Èπ∞“πÕ¬à“ß∑—Ë«∂÷ß (USO) 209

 ”À√—∫ª√–‡∑»‰∑¬

°“πμå°ƒ¥‘™¬å π‘Ë¡ ¡∫ÿ≠

™π∏‘√—μπå ≈‘Ë¡«√«‘«—≤πå

030 °“√Õ¬Ÿà√à«¡°—π¢Õß√–∫∫ WiMAX °—∫√–∫∫ ◊ËÕ “√¥“«‡∑’¬¡„π¬à“π§«“¡∂’Ë 3.4 GHz 227

∏πŸ ‡»«μ»√’∂«—≈¬å Frequency & License Management Department ∫¡®. ·Õ¥«“π´å Õ‘π‚ø√å ‡´Õ√å«‘ 

031 Internet and Mobile Banking 243

§—§π“ß§å ®“¡–√‘° »Ÿπ¬å¢âÕ¡Ÿ≈ ∂‘μ‘·≈–«‘®—¬‡»√…∞°‘®‚∑√§¡π“§¡

 ”π—°ß“π§≥–°√√¡°“√°‘®°“√‚∑√§¡π“§¡·Ààß™“μ‘

032 ‡∑§‚π‚≈¬’°“√ ◊ËÕ “√‚∑√»—æ∑å‡§≈◊ËÕπ∑’Ë´’¥’‡ÕÁ¡‡Õ 253

(Code Division Multiple Access: CDMA)

ª√–®—°…å ·´àμ—Èß

°”æ≈ «√¥‘…∞å
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æ ÿ »√’À‘√—≠ √—°…“°“√ºŸâÕ”π«¬°“√ à«πß“π»Ÿπ¬å¢âÕ¡Ÿ≈ ∂‘μ‘·≈–«‘®—¬‡»√…∞°‘®‚∑√§¡π“§¡

 ”π—°ß“π§≥–°√√¡°“√°‘®°“√‚∑√§¡π“§¡·Ààß™“μ‘

034 Data Center ¬ÿ§„À¡à„ à„® ‘Ëß·«¥≈âÕ¡ 277

®‘√æ≈ ∑—∫∑‘¡À‘π ºŸâ‡™’Ë¬«™“≠Õ“«ÿ‚  »Ÿπ¬å‡∑§‚π‚≈¬’Õ‘‡≈Á°∑√Õπ‘° å·≈–§Õ¡æ‘«‡μÕ√å·Ààß™“μ‘

035 Õß§å°√‡æ◊ËÕ«—πæ√ÿàßπ’È 305

æ—π∏å»—°¥‘Ï Õ“¿“¢®√ ºŸâ®—¥°“√ à«π√–∫∫™ÿ¡ “¬·≈–√–∫∫‡™◊ËÕ¡μàÕ‚§√ß¢à“¬ ∫¡®. ∑’‚Õ∑’

036 HISTORY AND DEVELOPMENT OF SPECTRUM POLICY INSTITUTION IN THAILAND 315

ARD-PARU Nattawut Department of Technology Management and Economics

Chalmers University of Technology Vera Sandbergs Allé 8, SE-412 96, Göteborg, Sweden
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∫√‘…—∑¡À“™π®”°—¥ : §ÿ≥ ¡∫—μ‘¢ÕßºŸâ‡¢â“„™â
À√◊Õ∂◊Õ§≈◊Ëπ§«“¡∂’Ë IMT À√◊Õ 3G and Beyond

√Õß»“ μ√“®“√¬å ÿ∏√√¡ Õ¬Ÿà„π∏√√¡*
°ÿ≈√¥“ ‰™¬»√**
™π‘¥“  ÿª√’¥“πÿ«—≤πå***

∫∑π”
°“√„Àâ∫√‘°“√‚∑√§¡π“§¡ “∏“√≥–‚¥¬„™â§≈◊Ëπ§«“¡∂’Ë IMT À√◊Õ 3G and beyond ‡ªìπ‡√◊ËÕß∑’Ë¡’

§«“¡ ”§—≠·≈– àßº≈°√–∑∫μàÕ‡»√…∞°‘®¢Õßª√–‡∑»‚¥¬√«¡„π√–¬–¬“« „πÀ≈“¬Ê ª√–‡¥Áπ‡ªìπ∑’Ë

∂°‡∂’¬ß°—πÕ¬à“ß°«â“ß¢«“ß ¥—ßπ—Èπ „π°“√¥”‡π‘π°“√®—¥ √√§≈◊Ëπ§«“¡∂’Ë IMT ·≈– 3G and beyond ‚¥¬ °∑™.

®÷ßμâÕß¬÷¥μ“¡‡®μπ“√¡≥å¢Õß√—∞∏√√¡πŸ≠·Ààß√“™Õ“≥“®—°√‰∑¬ æ.». 2550 ¡“μ√“ 47 ª√–°Õ∫°—∫

æ√–√“™∫—≠≠—μ‘Õß§å°√®—¥ √√§≈◊Ëπ§«“¡∂’Ë·≈–°”°—∫«‘∑¬ÿ°√–®“¬‡ ’¬ß «‘∑¬ÿ‚∑√∑—»πå·≈–°‘®°“√‚∑√§¡π“§¡

æ.». 2543 ¡“μ√“ 25 ·≈–¡“μ√“ 52 ∑’Ë«“ßÀ≈—°«à“ §≈◊Ëπ§«“¡∂’Ë‡ªìπ∑√—æ¬“°√ ◊ËÕ “√¢Õß™“μ‘∑’Ë®–μâÕß„™â‡æ◊ËÕ

ª√–‚¬™πå¢Õßª√–™“™π ·≈–°“√®—¥ √√§≈◊Ëπ§«“¡∂’ËμâÕß§”π÷ß∂÷ßª√–‚¬™πå Ÿß ÿ¥¢Õßª√–™“™π„π√–¥—∫™“μ‘

·≈–√–¥—∫∑âÕß∂‘Ëπ ∑—Èß„π¥â“π°“√»÷°…“ «—≤π∏√√¡ §«“¡¡—Ëπ§ß¢Õß√—∞ ·≈–ª√–‚¬™πå “∏“√≥–Õ◊Ëπ √«¡∑—Èß

°“√·¢àß¢—π‚¥¬‡ √’Õ¬à“ß‡ªìπ∏√√¡·≈–μâÕß¥”‡π‘π°“√„π≈—°…≥–∑’Ë¡’°“√°√–®“¬°“√„™âª√–‚¬™πå‚¥¬∑—Ë«∂÷ß

„π°‘®°“√¥â“πμà“ßÊ „Àâ‡À¡“– ¡·°à°“√‡ªìπ∑√—æ¬“°√ ◊ËÕ “√¢Õß™“μ‘‡æ◊ËÕª√–‚¬™πå “∏“√≥–

¥—ßπ—Èπ ‡æ◊ËÕ„Àâ Õ¥§≈âÕß°—∫∫∑∫—≠≠—μ‘·Ààß√—∞∏√√¡πŸ≠ °ÆÀ¡“¬∑’Ë‡°’Ë¬«¢âÕß ·≈–·π«π‚¬∫“¬¢Õß√—∞

°∑™. ®÷ß‰¥â°”Àπ¥«‘ —¬∑—»πå„π°“√æ‘®“√≥“Õπÿ≠“μª√–°Õ∫°‘®°“√‚∑√»—æ∑å‡§≈◊ËÕπ∑’Ë IMT μ“¡‡ªÑ“À¡“¬

∑’Ëæ÷ßª√– ß§å„π°“√æ—≤π“¿“§‚∑√§¡π“§¡‡æ◊ËÕ°“√æ—≤π“ª√–‡∑»„π∑ÿ°√–¥—∫Õ¬à“ß¬—Ëß¬◊π ¥—ßπ’È

* π∫. (‡°’¬√μ‘π‘¬¡) ®ÿÃ“≈ß°√≥å¡À“«‘∑¬“≈—¬, MCL Program (GWU), LL.M. (Havard), Post LL.M. (NYU).
** π∫. (‡°’¬√μ‘π‘¬¡) ®ÿÃ“≈ß°√≥å¡À“«‘∑¬“≈—¬
*** π∫. (‡°’¬√μ‘π‘¬¡) ®ÿÃ“≈ß°√≥å¡À“«‘∑¬“≈—¬
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ç°‘®°“√‚∑√»—æ∑å‡§≈◊ËÕπ∑’Ë¢Õß‰∑¬‡ª≈’Ë¬πºà“π

‡¢â“ Ÿà¬ÿ§°“√·¢àß¢—π‡ √’ ‡ªìπ∏√√¡Õ¬à“ß·∑â®√‘ß

¡’ºŸâª√–°Õ∫°“√‡æ‘Ë¡¢÷Èπ∑—Èß·∫∫¡’·≈–‰¡à¡’‚§√ß¢à“¬

‡ªìπ¢Õßμπ‡Õß „π√–¥—∫™“μ‘·≈–√–¥—∫¿Ÿ¡‘¿“§

√à«¡¡◊Õ·≈–·¢àß¢—π„π°“√„Àâ∫√‘°“√„πÀ≈“¬≈—°…≥–

æ—≤π“‡∑§‚π‚≈¬’·≈– √â“ßπ«—μ°√√¡„À¡à·∫∫

°â“«°√–‚¥¥ ∑—Èß∫√‘°“√ ◊ËÕ “√∑“ß‡ ’¬ß ¢âÕ¡Ÿ≈·≈–

æÀÿ ◊ËÕ ºà“π‡∑§‚π‚≈¬’‰√â “¬§«“¡‡√Á« Ÿß ‡æ◊ËÕ„Àâ

ºŸâ∫√‘‚¿§‰¥â√—∫∫√‘°“√∑’Ë¡’§ÿ≥¿“æ §√Õ∫§≈ÿ¡∑—Ë«∂÷ß

∑—π ¡—¬ À≈“°À≈“¬ „π√“§“‡ªìπ∏√√¡ ¡’°“√®—¥ √√

·≈–„™â∑√—æ¬“°√ ◊ËÕ “√∑’Ë®”°—¥Õ¬à“ß¡’ª√– ‘∑∏‘¿“æ

‚ª√àß„  ‡∑à“‡∑’¬¡ ‡æ’¬ßæÕμàÕ°“√„Àâ∫√‘°“√

‡μÁ¡»—°¬¿“æ¢Õß‡∑§‚π‚≈¬’·≈–√Õß√—∫°“√æ—≤π“

‡∑§‚π‚≈¬’„À¡à„πÕπ“§μ ‡æ◊ËÕª√–‚¬™πå Ÿß ÿ¥∑—Èß„π

¥â“π‡»√…∞°‘®  —ß§¡ °“√»÷°…“  “∏“√≥ ÿ¢ «—≤π∏√√¡

§«“¡¡—Ëπ§ß¢Õß√—∞ ª√–‚¬™πå “∏“√≥–Õ◊Ëπ °“√æ—≤π“

‡¢â“ Ÿà —ß§¡¢âÕ¡Ÿ≈¢à“« “√ ·≈–°“√æ—≤π“ª√–‡∑»

Õ¬à“ß¬—Ëß¬◊π ∫πæ◊Èπ∞“πª√—™≠“‡»√…∞°‘®æÕ‡æ’¬ßé

®–‡ÀÁπ‰¥â«à“ °“√æ‘®“√≥“Õπÿ≠“μª√–°Õ∫

°‘®°“√‚∑√»—æ∑å‡§≈◊ËÕπ∑’Ë IMT π—Èπ‡ªìπ‡√◊ËÕß∑’Ë¡’§«“¡

 ”§—≠·≈–μâÕßæ‘®“√≥“‚¥¬≈–‡Õ’¬¥√Õ∫§Õ∫ °∑™.

®÷ß‰¥âÕÕ°°Æ‡°≥±å·≈–ª√–°“»μà“ßÊ ‡æ◊ËÕ‡ªìπ

‡§√◊ËÕß¡◊Õ„π°“√®—¥ √√§≈◊Ëπ§«“¡∂’Ë¥—ß°≈à“«„Àâ‡ªìπ

‰ªÕ¬à“ß¡’ª√– ‘∑∏‘¿“æ ‚¥¬ºŸâ‡¢’¬π‡ÀÁπ«à“ª√–‡¥Áπ

‡√◊ËÕß°“√°”Àπ¥§ÿ≥ ¡∫—μ‘¢ÕßºŸâ ‡¢â“„™âÀ√◊Õ∂◊Õ

§≈◊Ëπ§«“¡∂’Ë„Àâ¡’§«“¡‡À¡“– ¡ ‡ªìπª√–‡¥Áπ∑’Ë¡’

§«“¡ ”§—≠‰¡à¬‘ËßÀ¬àÕπ‰ª°«à“ª√–‡¥Áπ‡√◊ËÕßÕ◊ËπÊ

‡™àπ «‘∏’°“√®—¥ √√ À√◊Õ®”π«π„∫Õπÿ≠“μ ‡π◊ËÕß®“°

°“√ÕÕ°„∫Õπÿ≠“μ„Àâ·°àºŸâ„Àâ∫√‘°“√ 3G ∂◊Õ‡ªìπ°“√„Àâ

 ‘∑∏‘‡™‘ß∑√—æ¬å ‘π„π∑√—æ¬“°√¢Õß™“μ‘ „π∑’Ëπ’È ‰¥â·°à

§≈◊Ëπ§«“¡∂’Ë´÷Ëß∂◊Õ‡ªìπ∑√—æ¬“°√∑’Ë¡’Õ¬ŸàÕ¬à“ß®”°—¥

(finite resource) „Àâ·°à∫ÿ§§≈„¥Ê ‡æ◊ËÕ„Àâ∫ÿ§§≈π—Èπ¡’

 ‘∑∏‘„π°“√„™â∑√—æ¬“°√·Ààß™“μ‘ (right to utilize

national resource) ‡æ◊ËÕª√–‚¬™πå à«πμπ„π√–¬–¬“«

‚¥¬§≈◊Ëπ§«“¡∂’Ë«‘∑¬ÿ∑’Ë®–®—¥ √√π’È  “¡“√∂„Àâ∫√‘°“√

·°àª√–™“™π‰¥â¡“°°«à“√–∫∫∑’Ë¡’Õ¬Ÿà‡¥‘¡À≈“¬‡∑à“

ºŸâ‰¥â√—∫„∫Õπÿ≠“μ®÷ß®”‡ªìπμâÕß¡’§«“¡‡À¡“– ¡

·≈–§«“¡ “¡“√∂∑—Èß„π¥â“π°“√≈ß∑ÿπ °“√ªØ‘∫—μ‘

μ“¡°Æ‡°≥±å ‡æ◊ËÕπ”‰ª Ÿà°“√„™âª√–‚¬™πå®“°

§≈◊Ëπ§«“¡∂’Ë‰¥âÕ¬à“ß‡μÁ¡ª√– ‘∑∏‘¿“æ‡æ◊ËÕª√–‚¬™πå

 Ÿß ÿ¥·°à “∏“√≥–

¥—ßπ—Èπ ª√–‡¥Áπ∑’Ë¡’§«“¡ ”§—≠¬‘Ëß§◊Õ°“√

°”Àπ¥ ∂“π–¢ÕßºŸâ‡¢â“„™âÀ√◊Õ∂◊Õ§≈◊Ëπ§«“¡∂’Ë IMT

À√◊Õ 3G and beyond ´÷Ëß„π∫∑§«“¡π’È ¡ÿàß∑’Ë®–· ¥ß

„Àâ‡ÀÁπ«à“ ‡æ√“–‡Àμÿ„¥ ∫√‘…—∑¡À“™π®”°—¥®÷ß‡ªìπ

√Ÿª·∫∫¢ÕßÕß§å°√∏ÿ√°‘®∑’Ë‡À¡“– ¡∑’Ë ÿ¥„π°“√‡ªìπ

ºŸâ‡¢â“„™âÀ√◊Õ∂◊Õ§≈◊Ëπ§«“¡∂’Ë¥—ß°≈à“« ‚¥¬„π‡∫◊ÈÕßμâπ

®–Õ∏‘∫“¬∂÷ß·π«§‘¥·≈–À≈—°°“√æ◊Èπ∞“π«à“¥â«¬

Õß§å°√∏ÿ√°‘® ‚¥¬°≈à“«„π√“¬≈–‡Õ’¬¥∂÷ß√Ÿª·∫∫¢Õß

Õß§å°√∏ÿ√°‘®·μà≈–ª√–‡¿∑ ‰¥â·°à Àâ“ßÀÿâπ à«π “¡—≠

·≈–Àâ“ßÀÿâπ à«π®”°—¥μ“¡ª√–¡«≈°ÆÀ¡“¬·æàß

·≈–æ“≥‘™¬å ∫√‘…—∑®”°—¥μ“¡ª√–¡«≈°ÆÀ¡“¬·æàß

·≈–æ“≥‘™¬å ·≈–∫√‘…—∑¡À“™π®”°—¥μ“¡æ√–√“™

∫—≠≠—μ‘∫√‘…—∑¡À“™π®”°—¥ æ.». 2535 ‡æ◊ËÕ„Àâ‡ÀÁπ

∂÷ß§«“¡·μ°μà“ß„π·ßà¢Õß‚§√ß √â“ß¢Õßμ—«Õß§å°√

√«¡‰ª∂÷ß§«“¡·μ°μà“ß°—π„π‡™‘ßÕß§åª√–°Õ∫¢Õß

°ÆÀ¡“¬ ‡¡◊ËÕæ‘®“√≥“¥Ÿ·≈â« ®–‡ÀÁπ‰¥â«à“ ∫√‘…—∑

¡À“™π®”°—¥‡ªìπ√Ÿª·∫∫Õß§å°√∏ÿ√°‘®∑’Ë¡’§«“¡‡À¡“– ¡

„π°“√‡ªìπºŸâ‡¢â“„™âÀ√◊Õ∂◊Õ§≈◊Ëπ§«“¡∂’Ë¡“°°«à“Õß§å°√

∏ÿ√°‘®√Ÿª·∫∫Õ◊Ëπ ¥â«¬‡Àμÿº≈À≈“¬ª√–°“√ ‡™àπ

§«“¡ “¡“√∂„π°“√√–¥¡∑ÿπ®“°ª√–™“™π

‚§√ß √â“ß¢Õß∫√‘…—∑¡À“™π®”°—¥°àÕ„Àâ‡°‘¥°“√

°”°—∫¥Ÿ·≈°‘®°“√∑’Ë¥’ (Good Coperate Governance)

‰¡à«à“®–‡ªìπ°“√°”°—∫¥Ÿ·≈¿“¬„π‚§√ß √â“ß¢Õß
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μ—«∫√‘…—∑‡Õß À√◊Õ°“√°”°—∫¥Ÿ·≈®“°ªí®®—¬¿“¬πÕ°

πÕ°®“°π’È¬—ß¡’≈—°…≥–‡¥àπ„π‡√◊ËÕß°“√‡ªî¥‡º¬¢âÕ¡Ÿ≈

·≈–§«“¡‚ª√àß„  ‚¥¬‡©æ“–Õ¬à“ß¬‘Ëß „π¢—ÈπμÕπ

°“√√–¥¡∑ÿπ‚¥¬°“√‡ πÕ¢“¬ÀÿâπμàÕª√–™“™π

æ√–√“™∫—≠≠—μ‘∫√‘…—∑¡À“™π®”°—¥ æ.». 2535

°”Àπ¥„ÀâμâÕßªØ‘∫—μ‘μ“¡°ÆÀ¡“¬À≈—°∑√—æ¬å·≈–

μ≈“¥À≈—°∑√—æ¬å ´÷Ëß°”Àπ¥Àπâ“∑’Ë¢Õß∫√‘…—∑„Àâ¡’

°“√‡ªî¥‡º¬¢âÕ¡Ÿ≈μà“ßÊ ´÷Ëß®–°≈à“«μàÕ‰ª πÕ°®“°

§«“¡‡À¡“– ¡¢Õßμ— «Õß§å°√∏ÿ √°‘ ® ‡Õß·≈â «

§«“¡‡°’Ë¬«‚¬ß°—π√–À«à“ß∫√‘…—∑¡À“™π®”°—¥°—∫

μ≈“¥À≈—°∑√—æ¬å„π·ßà¢Õß°“√∑’Ëμ≈“¥À≈—°∑√—æ¬å

‡ªìπ·À≈àß√–¥¡∑ÿπ∑’Ë ”§—≠ ·π«§‘¥„π°“√π”

∫√‘…—∑¡À“™π®”°—¥®¥∑–‡∫’¬π„πμ≈“¥À≈—°∑√—æ¬å

®÷ß°àÕ„Àâ‡°‘¥°“√√–¥¡∑ÿπÕ¬à“ß¡’ª√– ‘∑∏‘¿“æºà“π

μ≈“¥√Õß ¡’°“√°”°—∫¥Ÿ·≈°‘®°“√∑’Ë¥’‡π◊ËÕß®“°

μ—«‚§√ß √â“ß¢Õß∫√‘…—∑‡Õß·≈–®“°°“√°”°—∫¥Ÿ·≈

¿“¬À≈—ß°“√ª√–¡Ÿ≈‚¥¬Õß§å°√Õ◊ËπÕ’°™—ÈπÀπ÷Ë ß

´÷Ë ß ‰¥â·°à§≥–°√√¡°“√°”°—∫À≈—°∑√—æ¬å·≈–

μ≈“¥À≈—°∑√—æ¬å πÕ°®“°π’È °∑™. „π∞“π–Õß§å°√

°”°—∫¥Ÿ·≈‰¥â¡’°“√‡μ√’¬¡§«“¡æ√âÕ¡∑—Èß„π¥â“π

°Æ‡°≥±å °Æ√–‡∫’¬∫ ∑’Ë„™â„π°“√°”°—∫¥Ÿ·≈ √«¡‰ª∂÷ß

°“√‡μ√’¬¡§«“¡æ√âÕ¡„π¥â“π∫ÿ§≈“°√ ‡æ◊ËÕ„Àâ°“√

ª√–¡Ÿ≈§≈◊Ëπ§«“¡∂’Ë IMT À√◊Õ 3G and beyond

‡ªìπ‰ªÕ¬à“ß¡’ª√– ‘∑∏‘¿“æ ‡ªìπ°“√ √â“ß§«“¡

¡—Ëπ„®·°à “∏“√≥™π«à“°“√¥”‡π‘π°“√‡¢â“„™â

ª√–‚¬™πå®“°§≈◊Ëπ§«“¡∂’Ë¢ÕßºŸâ∑’Ë™π–°“√ª√–¡Ÿ≈

π—Èπ‡ªìπ‰ª„π·π«∑“ß∑’Ë°àÕ„Àâ‡°‘¥ª√–‚¬™πå Ÿß ÿ¥·°à

ª√–‡∑»™“μ‘

1. ·π«§‘¥·≈–ª√–‡¿∑¢ÕßÕß§å°√∏ÿ√°‘®
Õß§å°√∏ÿ√°‘®„πªí®®ÿ∫—π¡’Õ¬Ÿà¥â«¬°—πÀ≈“¬

ª√–‡¿∑ ∑—Èß∑’Ë®—¥μ—Èß¢÷Èπμ“¡ª√–¡«≈°ÆÀ¡“¬·æàß

·≈–æ“≥‘™¬å ‰¥â·°à Àâ“ßÀÿâπ à«π “¡—≠ Àâ“ßÀÿâπ à«π

®”°—¥ ·≈–∫√‘…—∑®”°—¥1 ·≈–∑’Ë®—¥μ—Èß¢÷Èπμ“¡

æ√–√“™∫—≠≠—μ‘∫√‘…—∑¡À“™π®”°—¥ æ.». 2535 ´÷Ëß

‰¥â·°à ∫√‘…—∑¡À“™π®”°—¥2 „π∑’Ëπ’È ®–°≈à“«∂÷ß “√–

 ”§—≠„π√Ÿª·∫∫¢ÕßÕß§å°√∏ÿ√°‘®ª√–‡¿∑μà“ßÊ ‚¥¬

Õâ“ßÕ‘ß®“°∫∑∫—≠≠—μ‘¢Õß°ÆÀ¡“¬¥—ßπ’È

1.1 Àâ“ßÀÿâπ à«π “¡—≠·≈–Àâ“ßÀÿâπ

 à«π®”°—¥

Àâ“ßÀÿâπ à«π “¡—≠ ·≈–Àâ“ßÀÿâπ à«π

®”°—¥‡ªìπÕß§å°√∏ÿ√°‘®μ“¡ª√–¡«≈°ÆÀ¡“¬·æàß

·≈–æ“≥‘™¬å ‚¥¬μâÕß¡’∫ÿ§§≈μ—Èß·μà Õß§π¢÷Èπ‰ª

μ°≈ß‡¢â“°—π‡æ◊ËÕ°√–∑”°‘®°“√√à«¡°—π ‚¥¬ª√– ß§å∑’Ë

®–·∫àß°”‰√®“°°‘®°“√π—Èπ3 „π à«π¢ÕßÀâ“ßÀÿâπ à«π

®”°—¥®–ª√–°Õ∫¥â«¬Àÿâπ à«πª√–‡¿∑®”°—¥§«“¡

√—∫º‘¥ ·≈–Àÿâπ à«πª√–‡¿∑‰¡à®”°—¥§«“¡√—∫º‘¥

‚¥¬Àâ“ßÀÿâπ à«π∑—Èß Õßª√–‡¿∑π’È¡’¢âÕ·μ°μà“ß°—π

„π‡√◊ËÕß°“√®—¥°“√Àâ“ßÀÿâπ à«π·≈–§«“¡√—∫º‘¥μàÕ

∫ÿ§§≈¿“¬πÕ°

„πª√–‡¥Áπ‡√◊ËÕß°“√®—¥°“√Àâ“ßÀÿâπ à«π

ºŸâ‡ªìπÀÿâπ à«π∑ÿ°§π„πÀâ“ßÀÿâπ à«π “¡—≠ “¡“√∂

®—¥°“√ß“π¢ÕßÀâ“ß‰¥âμ“¡«—μ∂ÿª√– ß§å¢ÕßÀâ“ß

Àÿâπ à«ππ—Èπ „π¢≥–∑’ËÀâ“ßÀÿâπ à«π®”°—¥ºŸâ∑’Ë®–‡ªìπ

ºŸâ®—¥°“√ß“π¢ÕßÀâ“ßÀÿâπ à«π‰¥âπ—ÈπμâÕß‡ªìπÀÿâπ à«π

ª√–‡¿∑‰¡à®”°—¥§«“¡√—∫º‘¥‡∑à“π—Èπ

 à«πª√–‡¥Áπ‡√◊ËÕß§«“¡√—∫º‘¥μàÕ

∫ÿ§§≈¿“¬πÕ° °‘®°“√∑’ËÀÿâπ à«π‰¥â∑”‰ª„π°‘®°“√

1 ª√–¡«≈°ÆÀ¡“¬·æàß·≈–æ“≥‘™¬å ¡“μ√“ 1013
2 æ√–√“™∫—≠≠—μ‘∫√‘…—∑¡À“™π®”°—¥ æ.». 2535 ¡“μ√“ 15
3 ª√–¡«≈°ÆÀ¡“¬·æàß·≈–æ“≥‘™¬å ¡“μ√“ 1012
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°“√§â“¢ÕßÀâ“ß À“°‡ªìπÀâ“ßÀÿâπ à«π “¡—≠ºŸâ‡ªìπ

Àÿâπ à«π®–μâÕß√à«¡°—π√—∫º‘¥„πÀπ’È∑—ÈßÀ≈“¬¢Õß

Àÿâπ à«π‚¥¬‰¡à®”°—¥®”π«π ∑”„Àâ‡®â“Àπ’È¡’ ‘∑∏‘∑’Ë®–

‡√’¬°„ÀâÀÿâπ à«π∑ÿ°§π√à«¡°—π√—∫º‘¥À√◊Õ‡√’¬°„Àâ

Àÿâπ à«π§π„¥§πÀπ÷Ëß√—∫º‘¥‚¥¬ ‘Èπ‡™‘ß‰¥â „π¢≥–∑’Ë

Àâ“ßÀÿâπ à«π®”°—¥ Àÿâπ à«πª√–‡¿∑‰¡à®”°—¥§«“¡

√—∫º‘¥‡∑à“π—Èπ∑’Ë®–μâÕß√—∫º‘¥„πÀπ’È ‘π¢ÕßÀâ“ß‚¥¬

‰¡à®”°—¥®”π«π4 Õ¬à“ß‰√°Á¥’ºŸâ‡ªìπÀÿâπ à«π®”°—¥

§«“¡√—∫º‘¥°ÁÕ“®μâÕß√à«¡√—∫º‘¥‚¥¬‰¡à®”°—¥®”π«π

À“°‰¥â Õ¥‡¢â“‰ª‡°’Ë¬«¢âÕß®—¥°“√ß“π¢ÕßÀâ“ßÀÿâπ à«π

1.2 ∫√‘…—∑

∫√‘…—∑μ“¡°ÆÀ¡“¬‰∑¬ ‰¥â·°à ∫√‘…—∑

®”°—¥´÷Ëß®—¥μ—Èß¢÷Èπμ“¡ª√–¡«≈°ÆÀ¡“¬·æàß·≈–

æ“≥‘™¬å ·≈–∫√‘…—∑¡À“™π®”°—¥ ®—¥μ—Èß¢÷Èπμ“¡

æ√–√“™∫—≠≠—μ‘∫√‘…—∑¡À“™π®”°—¥ æ.». 2535

°àÕπ∑’Ë®–°≈à“«∂÷ß√Ÿª·∫∫·≈– “√– ”§—≠¢Õß

Õß§å°√∏ÿ√°‘®ª√–‡¿∑∫√‘…—∑μ“¡°ÆÀ¡“¬¥—ß°≈à“«

ºŸâ ‡¢’¬π„§√à¢Õ°≈à“«∂÷ß∑ƒ…Æ’Õ—π‡ªìπ∑’Ë¡“¢Õß

°ÆÀ¡“¬∫√‘…—∑„πªí®®ÿ∫—π ‰¥â·°à ∑ƒ…Æ’«à“¥â«¬

§«“¡‡ªìπ‡®â“¢Õß°‘®°“√·≈–Õ”π“®„π°“√°”°—∫

¥Ÿ·≈°‘®°“√ ´÷Ëß¡’ 2 ·π«§«“¡§‘¥·≈–¡’°“√‚μâ·¬âß

°—π„πª√–‡¥Áπ‡√◊ËÕß§«“¡‡ªìπ‡®â“¢Õß°‘®°“√¡“‚¥¬

μ≈Õ¥ °≈à“«§◊Õ

°. ·π«§‘¥‡√◊ËÕß§«“¡‡ªìπ‡®â“¢Õß

°‘®°“√ ‡®â“¢Õß®–¡’°“√§«∫§ÿ¡°“√¥”‡π‘π°“√μà“ßÊ

¢Õß°‘®°“√Õ¬à“ß„°≈â™‘¥ ¡’°“√æ—≤π“°‘®°“√‚¥¬

Õ‘ßº≈ª√–‚¬™πå¢ÕßºŸâ‡ªìπ‡®â“¢Õß‡ªìπÀ≈—° ´÷Ëß

·π«§‘¥¥—ß°≈à“«®–‡ÀÁπ‰¥â®“°√Ÿª·∫∫Õß§å°√∏ÿ√°‘®

ª√–‡¿∑∫√‘…—∑®”°—¥ ¿“¬„μâª√–¡«≈°ÆÀ¡“¬·æàß

·≈–æ“≥‘™¬å¢Õß‰∑¬

∫√‘…—∑®”°—¥ ¡’°“√·∫àß∑ÿπ‡ªìπ

Àÿâπ¡’¡Ÿ≈§à“‡∑à“Ê °—π ‚¥¬¡’∫ÿ§§≈ 3 §π¢÷Èπ‰ª‡√‘Ë¡

°àÕ°“√·≈–®¥∑–‡∫’¬πμ—Èß‡ªìπ∫√‘…—∑®”°—¥5 ‡¡◊ËÕ¡’

°“√ª√–™ÿ¡®—¥μ—Èß∫√‘…—∑ ºŸâ‡¢â“™◊ËÕ´◊ÈÕÀÿâπ®–∑”°“√‡≈◊Õ°

°√√¡°“√∫√‘…—∑ ÷́Ëßμ“¡ª√–¡«≈°ÆÀ¡“¬·æàß·≈–

æ“≥‘™¬å°”Àπ¥„Àâ¡’®”π«π°√√¡°“√¡“°πâÕ¬

‡æ’¬ß„¥ „Àâ¢÷ÈπÕ¬Ÿà°—∫∑’Ëª√–™ÿ¡„À≠à®–°”Àπ¥6 ‡æ◊ËÕ

‡ªìπºŸâ®—¥°“√°‘®°“√¢Õß∫√‘…—∑ ‚¥¬°“√μ—ÈßÀ√◊Õ∂Õπ

°√√¡°“√π—Èπ®–∑”‰¥â·μà‚¥¬∑’Ëª√–™ÿ¡„À≠à¢ÕßºŸâ∂◊ÕÀÿâπ

‡∑à“π—Èπ Õ¬à“ß‰√°Á¥’ª√–¡«≈°ÆÀ¡“¬·æàß·≈–æ“≥‘™¬å

‰¥â«“ß¢âÕ®”°—¥‰«â«à“Àâ“¡¡‘„ÀâºŸâ‡√‘Ë¡°àÕ°“√∫√‘…—∑

™’È™«πª√–™“™π„Àâ´◊ÈÕÀÿâπ7

¢. ·π«§«“¡§‘¥‡√◊ËÕß§«“¡‰¡à‡ªìπ

‡®â“¢Õß°‘®°“√ (absent ownership) ‡ªìπ·π«§«“¡§‘¥

 ¡—¬„À¡à (modern theory) «à“∫√‘…—∑À√◊Õ°‘®°“√

∫“ßª√–‡¿∑‰¡à§«√®–¡’‡®â“¢Õß ‡™àπ √—∞∫“≈,

 ∂“∫—π∑“ß°“√»÷°…“ „πª√–‡∑»·∂∫¬ÿ‚√ª ‡ªìπμâπ

 Õ¥§≈âÕß°—∫∑ƒ…Æ’«à“¥â«¬§«“¡‡ªìπ‡®â“¢Õß°‘®°“√

·≈–Õ”π“®§«∫§ÿ¡°‘®°“√„π à«π∑’Ë«à“¥â«¬°“√

·∫àß·¬°§«“¡‡ªìπ‡®â“¢Õß·≈–Õ”π“®§«∫§ÿ¡

ª√–°Õ∫°—∫∑ƒ…Æ’μ≈“¥∑ÿπ (Capital Markets) Malkiel

‰¥â‡ πÕ∑ƒ…Æ’°“√®—¥°“√∑√—æ¬å ‘π·∫∫∑—π ¡—¬

(Modern Portfolio Theory) ´÷Ëß¡’·π«§‘¥æ◊Èπ∞“πÕ¬Ÿà∫π

§«“¡‡™◊ËÕ∑’Ë«à“ π—°≈ß∑ÿπ∑ÿ°§π‰¡à™Õ∫§«“¡‡ ’Ë¬ß

‡π◊ËÕß®“°π—°≈ß∑ÿπμà“ß°ÁÕ¬“°‰¥âº≈μÕ∫·∑π®“°

°“√≈ß∑ÿπ∑’Ë Ÿßæ√âÕ¡°—π°—∫°“√‰¥â√—∫°“√√—∫ª√–°—π«à“

4 ª√–¡«≈°ÆÀ¡“¬·æàß·≈–æ“≥‘™¬å ¡“μ√“ 1077
5 ª√–¡«≈°ÆÀ¡“¬·æàß·≈–æ“≥‘™¬å ¡“μ√“ 1096-1097
6 ª√–¡«≈°ÆÀ¡“¬·æàß·≈–æ“≥‘™¬å ¡“μ√“ 1150
7 ª√–¡«≈°ÆÀ¡“¬·æàß·≈–æ“≥‘™¬å ¡“μ√“ 1102



013§≥–°√√¡°“√°‘®°“√‚∑√§¡π“§¡·Ààß™“μ‘

®–‰¥â√—∫º≈μÕ∫·∑π‡™àπ«à“π—Èπ ∑ƒ…Æ’π’È ‰¥âÕ∏‘∫“¬

«‘∏’°“√≈ß∑ÿπÀ≈—°∑√—æ¬å¢Õß°‘®°“√∑’Ë·μ°μà“ß°—π‡æ◊ËÕ

≈¥§«“¡‡ ’Ë¬ß„ÀâπâÕ¬∑’Ë ÿ¥·≈–‰¥â√—∫º≈μÕ∫·∑π

μ“¡∑’Ëπ—°≈ß∑ÿπμâÕß°“√ ‚¥¬∑ƒ…Æ’π’È‡ªìπ°“√Õâ“ß∂÷ß

∑ƒ…Æ’¢Õß Harry Markowitz8 ÷́Ëßπ”‡ πÕ«à“°“√

®—¥°“√∑√—æ¬å ‘π‚¥¬°“√≈ß∑ÿπ„πÀÿâπ¢Õß°‘®°“√∑’Ë

À≈“°À≈“¬®–¡’§«“¡‡ ’Ë¬ßπâÕ¬°«à“°“√≈ß∑ÿπ„πÀÿâπ

¢Õß°‘®°“√‡æ’¬ß°‘®°“√‡¥’¬« ‚¥¬π”‡ πÕ«‘∏’°“√

≈ß∑ÿπ¢Õßπ—°≈ß∑ÿπ‚¥¬‡πâπ∑’Ë°“√°√–®“¬°“√≈ß∑ÿπ

®–™à«¬≈¥§«“¡‡ ’Ë¬ß‚¥¬‰¡à≈¥º≈μÕ∫·∑π∑’Ë®–‰¥â√—∫

®–‡ÀÁπ‰¥â«à“ „πÕß§å°√∏ÿ√°‘®

ª√–‡¿∑∫√‘…—∑ ¡—¬„À¡à (modern corporation) ∏ÿ√°‘®

¡’§«“¡ ≈—∫´—∫´âÕπ¡“°¢÷Èπ  ‘∑∏‘„π§«“¡‡ªìπ‡®â“¢Õß

‰¡à‰¥âÕ¬Ÿà„π¡◊Õ¢Õß∫ÿ§§≈∑’Ë¡’Õ”π“®®—¥°“√°‘®°“√

≈—°…≥–‚§√ß √â“ß‡ªìπ∫√‘…—∑∑’Ë¡’¢π“¥„À≠à·≈–

‡ªìπºŸâ ∂◊ ÕÀÿâ π∑’Ë ¡’ ®”π«π¡“°·≈–‡ªìπ‰ªÕ¬à “ß

°√–®—¥°√–®“¬  àßº≈„ÀâÕ”π“®¢ÕßºŸâ‡ªìπ‡®â“¢Õß

°‘®°“√À√◊ÕºŸâ∂◊ÕÀÿâπ≈¥πâÕ¬≈ßμ“¡≈”¥—∫ ·≈–μà“ß°Á

¡Õ∫Õ”π“®„π°“√§«∫§ÿ¡¥Ÿ·≈°‘®°“√„Àâ°—∫ºŸâ¡’

§«“¡ “¡“√∂„π°“√¥”‡π‘π°‘®°“√Õ¬à“ß¡◊ÕÕ“™’æ9

(professionalism) ¬°μ—«Õ¬à“ß‡™àπ ∫√‘…—∑¢â“¡™“μ‘

(multinational company) °Á¡—°®–‡ªìπ∫√‘…—∑∑’Ë‰¡à¡’

‡®â“¢Õß ‚¥¬∂Ÿ°°”°—∫¥Ÿ·≈‚¥¬ºŸâ∂◊ÕÀÿâπ ‡®â“Àπ’È À√◊Õ

Õß§å°√°”°—∫¥Ÿ·≈ ‡ªìπμâπ ´÷Ëß·π«§‘¥¥—ß°≈à“«æ—≤π“

¡“‡ªìπÕß§å°√∏ÿ√°‘®√Ÿª·∫∫∫√‘…—∑¡À“™π®”°—¥„π

ªí®®ÿ∫—π

μ“¡æ√–√“™∫—≠≠—μ‘ ∫ √‘…— ∑

¡À“™π®”°—¥ æ.». 2535 ‰¥â°”Àπ¥≈—°…≥–

‚§√ß √â“ß¢Õß∫√‘…—∑¡À“™π®”°—¥‰«â §◊Õ∫√‘…—∑

ª√–‡¿∑ ÷́Ëßμ—Èß¢÷Èπ¥â«¬ª√– ß§å∑’Ë®–‡ πÕ¢“¬Àÿâπ

μàÕª√–™“™π ¡Ÿ≈§à“Àÿâπ¢Õß∫√‘…—∑¡À“™π®”°—¥

·μà≈–Àÿâπ®–μâÕß¡’¡Ÿ≈§à“‡∑à“°—π ·≈–°“√™”√–‡ß‘π§à“

ÀÿâπμâÕß™”√–§à“Àÿâπ§√—Èß‡¥’¬«‡μÁ¡¡Ÿ≈§à“Àÿâπ10 ∑—Èßπ’È

„Àâ¡’∫ÿ§§≈μ—Èß·μà 15 §π¢÷Èπ‰ª‡√‘Ë¡®—¥μ—Èß∫√‘…—∑

‚¥¬∑ÿπ®¥∑–‡∫’¬π¢—ÈπμË”¢Õß∫√‘…—∑¡À“™π¢÷ÈπÕ¬Ÿà°—∫

°“√√–¥¡∑ÿπ ·≈–‰¥â°”Àπ¥®”π«π°√√¡°“√∫√‘…—∑

‡æ◊ËÕ¥”‡π‘π°‘®°“√¢Õß∫√‘…—∑‰«â‰¡àπâÕ¬°«à“ 5 §π

÷́Ëß°√√¡°“√‰¡àπâÕ¬°«à“°÷ËßÀπ÷Ëß¢Õß®”π«π°√√¡°“√

∑—ÈßÀ¡¥μâÕß¡’∑’ËÕ¬Ÿà„π√“™Õ“≥“®—°√11

®–‡ÀÁπ‰¥â«à“ À≈—°°ÆÀ¡“¬

«à“¥â«¬Õß§å°√∏ÿ√°‘®„πªí®®ÿ∫—π √Ÿª·∫∫Õß§å°√∏ÿ√°‘®

∑’Ë¥”‡π‘π∏ÿ√°‘®‰¥âÕ¬à“ß¡’ª√– ‘∑∏‘¿“æ¡“°∑’Ë ÿ¥ §◊Õ

∫√‘…—∑ „π∫“ß°√≥’ ∫√‘…—∑°Á°≈“¬ ¿“æ¡“®“°

Àâ“ßÀÿâπ à«π ‡π◊ËÕß®“°°‘®°“√¡’§«“¡‡®√‘≠√ÿàß‡√◊Õß¢÷Èπ

À√◊Õ®”‡ªìπμâÕß¢¬“¬ß“π μâÕß„™â‡ß‘π∑ÿπ®”π«π¡“°

À√◊Õª√– ß§å®–„Àâ§π‡¢â“¡“√à«¡∫√‘À“√ß“π¡“°¢÷Èπ

Õ’°∑—Èß°“√ª√–°Õ∫∏ÿ√°‘®„π√Ÿª∫√‘…—∑¬—ß‡Õ◊ÈÕª√–‚¬™πå

„π°“√À“‡ß‘π∑ÿπ·≈–‡§√¥‘μ ‚¥¬‡©æ“–Õ¬à“ß¬‘Ëß

 ”À√—∫∏ÿ√°‘®°“√§â“·≈–Õÿμ “À°√√¡∑’Ë¡’‚§√ß°“√

·ºπ°“√¥”‡π‘π∏ÿ√°‘®„π√–¬–‡«≈“Õ—π¬“«π“πÀ√◊Õ

°‘®°“√°“√§â“√–À«à“ßª√–‡∑» ‡π◊ËÕß®“°‡ªìππ‘μ‘∫ÿ§§≈

∑’Ë√Ÿâ®—°·≈–¬Õ¡√—∫°—π∑—Ë«‰ª ∫√‘…—∑¬àÕ¡‰¥â√—∫§«“¡

‡™◊ËÕ∂◊Õ¬‘Ëß°«à“Õß§å°√∏ÿ√°‘®„π√Ÿª·∫∫Õ◊Ëπ °“√À“∑ÿπ

8 PORTFOLIO THEORY, 25 YEARS AFTER: ESSAYS IN HONOR OF HARRY MARKOWITZ, 256 (E. J. Elton & M. J. Gruber eds.,
1979).

9 æ—≤π“æ√ ‚°«æ—≤π°‘®, °“√·¬°Àπâ“∑’Ë∫√‘À“√°—∫§«“¡‡ªìπ‡®â“¢Õß°‘®°“√: °√≥’»÷°…“°‘®°“√¢Õß§πμà“ß™“μ‘„π À√—∞Õ‡¡√‘°“,
∏—π«“§¡, æ.». 2552

10 æ√–√“™∫—≠≠—μ‘∫√‘…—∑¡À“™π®”°—¥ æ.». 2535 ¡“μ√“ 15
11 æ√–√“™∫—≠≠—μ‘∫√‘…—∑¡À“™π®”°—¥ æ.». 2535 ¡“μ√“ 67
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‰¡à„™à‡ªìπ‡æ’¬ß·μà°“√ÕÕ°Àÿâπ‡æ‘Ë¡∑ÿπ ·μàÕ“®∑”‰¥â

‚¥¬°“√°Ÿâ‡ß‘πÀ√◊ÕÕÕ°Àÿâπ°Ÿâ‡æ◊ËÕ√–¥¡∑ÿπ®“°μ≈“¥

 “∏“√≥–‰¥â¥â«¬

2. °“√‡¢â“„™âÀ√◊Õ∂◊Õ§≈◊Ëπ§«“¡∂’Ë IMT
À√◊Õ 3G and beyond: ∑”‰¡μâÕß
‡ªìπ∫√‘…—∑¡À“™π®”°—¥?
æ‘®“√≥“À≈—°°ÆÀ¡“¬«à“¥â«¬∫√‘…—∑

¡À“™π®”°—¥ ®–‡ÀÁπ‰¥â«à“¡’À≈—°°“√ ·π«§‘¥æ◊Èπ∞“π

·≈–√Ÿª·∫∫‚§√ß √â“ßμ“¡°ÆÀ¡“¬ ∑’Ë‡Õ◊ÈÕª√–‚¬™πå

μàÕ°“√ª√–°Õ∫∏ÿ√°‘®‚¥¬‡©æ“–Õ¬à“ß¬‘Ëß ∏ÿ√°‘®¥â“π

°‘®°“√‚∑√§¡π“§¡¡“°°«à“∫√‘…—∑®”°—¥μ“¡

ª√–¡«≈°ÆÀ¡“¬·æàß·≈–æ“≥‘™¬å ¥—ßπ’È

2.1 °“√√–¥¡∑ÿπÕ¬à“ß¡’ª√– ‘∑∏‘¿“æ

æ√–√“™∫—≠≠—μ‘∫√‘…—∑¡À“™π®”°—¥

æ.». 2535 ¡“μ√“ 15 «“ßÀ≈—°‰«â«à“

ç∫√‘…—∑¡À“™π®”°—¥ §◊Õ∫√‘…—∑

ª√–‡¿∑ ÷́Ëßμ—Èß¢÷Èπ¥â«¬§«“¡ª√– ß§å∑’Ë®–‡ πÕ

¢“¬ÀÿâπμàÕª√–™“™π ‚¥¬ºŸâ∂◊ÕÀÿâπ¡’§«“¡√—∫º‘¥

®”°—¥‰¡à‡°‘π®”π«π‡ß‘π§à“Àÿâπ∑’Ë®–μâÕß™”√–·≈–

∫√‘…—∑¥—ß°≈à“«‰¥â√–∫ÿ§«“¡ª√– ß§å‡™àππ—Èπ‰«â„π

Àπ—ß ◊Õ∫√‘§≥Àå π∏‘é

„πªí®®ÿ∫—π ∏ÿ√°‘®°“√§â“·≈–Õÿμ “À°√√¡

„À≠àÊ ∑’ËμâÕß„™â‡ß‘π∑ÿπ®”π«π¡“° ‰¡àÕ“®√–¥¡∑ÿπ

®“°∫ÿ§§≈„π«ß·§∫Ê ‰¥â ¥—ßπ—Èπ‡æ◊ËÕ§«“¡ “¡“√∂

„π°“√√–¥¡∑ÿπ®“°ª√–™“™π∑—Ë«‰ª„π«ß°«â“ß

ºŸâª√–°Õ∫°“√®÷ß¡—°ª√–°Õ∫°‘®°“√„π√Ÿª∫√‘…—∑

¡À“™π®”°—¥ ‡æ◊ËÕ„Àâª√–™“™π∑—Ë«‰ª‰¥â√à«¡≈ß∑ÿπ

‚¥¬°“√ ◊́ÈÕÀÿâπ πÕ°®“°π’È∫√‘…—∑¡À“™π®”°—¥

 “¡“√∂√–¥¡∑ÿπ‰¥âÕ¬à“ß¡’ª√– ‘∑∏‘¿“æ°«à“

‡π◊ËÕß®“°§«“¡¡ÿàßÀ¡“¬¢Õß∫√‘…—∑¡À“™π®”°—¥π—Èπ

®—¥μ—Èß¢÷Èπ‡æ◊ËÕ§«“¡ª√– ß§å∑’Ë®–‡ πÕ¢“¬ÀÿâπμàÕ

ª√–™“™π ‡ªìπ√–∫∫∑ÿπ‡ªî¥ (Open Capital

Structure) ¡‘„™à√–∫∫∑ÿπªî¥∑’ËÀÿâπ à«π„À≠àÕ¬Ÿà„π

«ß®”°—¥·≈–¡‘‰¥â·æ√àÀ≈“¬·°àª√–™“™π∑—Ë«‰ª

®–‡ÀÁπ‰¥â«à“ ∫√‘…—∑¡À“™π®”°—¥

μà“ß®“°∫√‘…—∑®”°—¥ ‡π◊ËÕß®“°¡’§«“¡¡ÿàßÀ¡“¬∑’Ë®–

∑”∏ÿ√°‘®¢π“¥„À≠à‚¥¬Õ“»—¬‡ß‘π∑ÿπ®“°°“√¢“¬Àÿâπ

μàÕª√–™“™π ¥—ßπ—Èπ °“√∑’Ë°”Àπ¥§ÿ≥ ¡∫—μ‘„Àâ

ºŸâ ‡¢â“„™âÀ√◊Õ∂◊Õ§≈◊Ëπ§«“¡∂’ËμâÕß‡ªìπ∫√‘…—∑

¡À“™π®”°—¥ ∑”„Àâ∫√‘…—∑¡’§«“¡πà“‡™◊ËÕ∂◊Õ∑“ß

°“√‡ß‘π¡“°¢÷Èπ ‡ªìπÀ≈—°ª√–°—π«à“∫√‘…—∑¥—ß°≈à“«

 “¡“√∂√–¥¡∑ÿπ®“°ª√–™“™π‡æ◊ËÕπ”‰ª„™â‡ªìπ

‡ß‘π∑ÿπÀ¡ÿπ‡«’¬πÀ√◊Õ¢¬“¬∏ÿ√°‘®‰¥â‚¥¬ßà“¬·≈–

√«¥‡√Á« ´÷Ëß°àÕ„Àâ‡°‘¥§«“¡‰¥â‡ª√’¬∫„π¥â“π°“√·¢àß¢—π

√«¡∑—Èß™à«¬„Àâ¡’‚§√ß √â“ß∑“ß°“√‡ß‘π∑’Ë‡À¡“– ¡

μàÕ°“√¥”‡π‘π°‘®°“√ πÕ°®“°π’È ¬—ß “¡“√∂‡≈◊Õ°

√–¥¡∑ÿπºà“π°“√ÕÕ°À≈—°∑√—æ¬åª√–‡¿∑Õ◊ËπÊ

‰¥âßà“¬¢÷Èπ‡¡◊ËÕ∫√‘…—∑¡À“™π®”°—¥‰¥â‡¢â“®¥∑–‡∫’¬π

μàÕμ≈“¥À≈—°∑√—æ¬å ‡™àπ Àÿâπ°Ÿâ Àÿâπ°Ÿâ·ª≈ß ¿“æ

‡ªìπμâπ

°“√√–¥¡∑ÿπ‚¥¬∑—Ë«‰ªπ—Èπ Õ“®∑”‰¥â

‚¥¬ °“√ÕÕ°Àÿâπ°Ÿâ °“√‡æ‘Ë¡∑ÿπÀ√◊Õ√–¥¡∑ÿπ®“°

ºŸâ∂◊ÕÀÿâπ °“√¢Õ ‘π‡™◊ËÕ ‡ªìπμâπ ‚¥¬·À≈àß√–¥¡∑ÿπ

∑’Ë ”§—≠π—Èπ ‰¥â·°à μ≈“¥‡ß‘π·≈–μ≈“¥∑ÿπ

μ≈“¥∑ÿπ ¡’∫∑∫“∑¢Õß°“√‡ªìπ

·À≈àß√–¥¡∑ÿπ ÷́Ëßμâπ∑ÿπ„π°“√√–¥¡∑ÿπμË” ‡æ‘Ë¡

∑“ß‡≈◊Õ°„π°“√°Ÿâ¬◊¡√–¬–¬“« ≈¥§«“¡‡ ’Ë¬ß¢Õß

∫√‘…—∑®¥∑–‡∫’¬π ·≈–‡ªìπ∑“ß‡≈◊Õ°¢Õß°“√ÕÕ¡

‚¥¬ª√“»®“°μ—«°≈“ß μà“ß®“°μ≈“¥‡ß‘π∑’ËμâÕßºà“π

μ—«°≈“ß§◊Õ ∂“∫—π°“√‡ß‘πÀ√◊Õ∏π“§“√æ“≥‘™¬å

°“√√–¥¡∑ÿπºà“πμ≈“¥∑ÿπ  “¡“√∂

√–¥¡∑ÿπ‰¥âºà“π 2 μ≈“¥ §◊Õ μ≈“¥·√° ‡ªìπ°“√∑’Ë

∫√‘…—∑¡À“™π®”°—¥√–¥¡∑ÿπ‚¥¬μ√ß°—∫ª√–™“™π
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∑—Ë«‰ª ·≈–μ≈“¥√Õß ‡ªìπ°“√∑’Ë∫√‘…—∑¡À“™π®”°—¥

‡¢â“®¥∑–‡∫’¬π·≈–√–¥¡∑ÿπ„πμ≈“¥À≈—°∑√—æ¬å

´÷Ëß®–°≈à“«„π≈”¥—∫μàÕ‰ª

«‘∏’°“√√–¥¡∑ÿπ®“°ª√–™“™π¢Õß

∫√‘…—∑¡À“™π®”°—¥π—Èπ ‡ªìπ‰ªμ“¡æ√–√“™∫—≠≠—μ‘

∫√‘…—∑¡À“™π®”°—¥ æ.». 2535 ¡“μ√“ 24 ´÷Ëß

∫—≠≠—μ‘‰«â«à“ ç°“√‡ πÕ¢“¬ÀÿâπμàÕª√–™“™πÀ√◊Õ

∫ÿ§§≈„¥Ê „Àâ‡ªìπ‰ªμ“¡°ÆÀ¡“¬«à“¥â«¬

À≈—°∑√—æ¬å·≈–μ≈“¥À≈—°∑√—æ¬åé

æ‘®“√≥“À≈—°‡°≥±å°“√ÕÕ°·≈–

‡ πÕ¢“¬À≈—°∑√—æ¬å μ“¡æ√–√“™∫—≠≠—μ‘À≈—°∑√—æ¬å

·≈–μ≈“¥À≈—°∑√—æ¬å æ.». 2535  “¡“√∂ √ÿª

≈—°…≥–°“√√–¥¡∑ÿπ¢Õß∫√‘…—∑¡À“™π®”°—¥ÕÕ°

‡ªìπ¢—ÈπμÕπμà“ßÊ ¥—ßπ’È

¢—ÈπμÕπ∑’Ë  1 ¢ÕÕπÿ≠“μ‡ πÕ

¢“¬Àÿâπ„Àâ·°àª√–™“™πÀ√◊Õ∫ÿ§§≈„¥Ê ºŸâ‡√‘Ë¡®—¥μ—Èß

∫√‘…—∑®–μâÕß¢ÕÕπÿ≠“μμàÕ ”π—°ß“π§≥–°√√¡°“√

°”°—∫À≈—°∑√—æ¬å·≈–μ≈“¥À≈—°∑√—æ¬å (æ√–√“™

∫—≠≠—μ‘∫√‘…—∑¡À“™π®”°—¥ æ.». 2535 ¡“μ√“ 2412

ª√–°Õ∫ æ√–√“™∫—≠≠—μ‘À≈—°∑√—æ¬å·≈–μ≈“¥À≈—°∑√—æ¬å

æ.». 2535 ¡“μ√“ 32, ¡“μ√“ 3513 ·≈–ª√–°“»

§≥–°√√¡°“√°”°—∫À≈—°∑√—æ¬å·≈–μ≈“¥À≈—°∑√—æ¬å

‡√◊ËÕßÀ≈—°‡°≥±å ‡ß◊ËÕπ‰¢·≈–«‘∏’°“√„π°“√¢ÕÕπÿ≠“μ

‡ πÕ¢“¬Àÿâπ∑’ËÕÕ°„À¡à·≈–°“√Õπÿ≠“μ ≈ß«—π∑’Ë 18

æƒ…¿“§¡ æ.». 2535)

¢—ÈπμÕπ∑’Ë 2 °“√æ‘®“√≥“„ÀâÕπÿ≠“μ

¢—ÈπμÕπ∑’Ë 3 §≥–°√√¡°“√ °.≈.μ.

®–·®âßº≈°“√æ‘®“√≥“„ÀâºŸâ¢ÕÕπÿ≠“μ∑√“∫

¿“¬„π 45 «—ππ—∫·μà«—π∑’Ë‰¥â√—∫§”¢Õ

¢—ÈπμÕπ∑’Ë 4 ‡¡◊ËÕ∫√‘…—∑œ ‰¥â√—∫

Õπÿ≠“μ®“°§≥–°√√¡°“√ °.≈.μ. ·≈â« ºŸâ‡√‘Ë¡®—¥μ—Èß

∫√‘…—∑®–μâÕß¬◊Ëπ·∫∫· ¥ß√“¬°“√¢âÕ¡Ÿ≈°“√

‡ πÕ¢“¬Àÿâπ·≈–√à“ßÀπ—ß ◊Õ™’È™«π„Àâª√–™“™π

◊́ÈÕÀÿâπμàÕ ”π—°ß“π§≥–°√√¡°“√°”°—∫À≈—°∑√—æ¬å

·≈–μ≈“¥À≈—°∑√—æ¬å („™â√–∫∫ filing „π°“√‡ªî¥‡º¬

¢âÕ¡Ÿ≈°“√‡ πÕ¢“¬Àÿâπ ‰¡à‰¥â„™â√–∫∫°“√¢ÕÕπÿ≠“μ)

¢—ÈπμÕπ∑’Ë 5 §√∫ 45 «—ππ—∫·μà«—π¬◊Ëπ

ºŸâ‡√‘Ë¡®—¥μ—Èß‡ πÕ¢“¬ÀÿâπμàÕª√–™“™π‰¥â

®–‡ÀÁπ‰¥â«à“ ∫√‘…—∑¡À“™π®”°—¥

 “¡“√∂„™â°“√‡ πÕ¢“¬Àÿâπ·°àª√–™“™π‡ªìπ‡§√◊ËÕß¡◊Õ

12 æ√–√“™∫—≠≠—μ‘∫√‘…—∑¡À“™π®”°—¥ æ.». 2535
¡“μ√“ 24 °“√‡ πÕ¢“¬ÀÿâπμàÕª√–™“™πÀ√◊Õ∫ÿ§§≈„¥Ê „Àâ‡ªìπ‰ªμ“¡°ÆÀ¡“¬ «à“¥â«¬À≈—°∑√—æ¬å·≈–μ≈“¥À≈—°∑√—æ¬å

13 æ√–√“™∫—≠≠—μ‘À≈—°∑√—æ¬å·≈–μ≈“¥À≈—°∑√—æ¬å æ.». 2535
¡“μ√“ 32 Àâ“¡¡‘„ÀâºŸâ‡√‘Ë¡®—¥μ—Èß∫√‘…—∑¡À“™π®”°—¥‡ πÕ¢“¬Àÿâπ∑’ËÕÕ°„À¡àμàÕª√–™“™πÀ√◊Õ∫ÿ§§≈„¥Ê ‡«âπ·μà®–‰¥â√—∫Õπÿ≠“μ®“°
 ”π—°ß“π·≈–ªØ‘∫—μ‘μ“¡¡“μ√“ 65
°“√¢ÕÕπÿ≠“μμ“¡«√√§Àπ÷Ëß ®–°√–∑”‰¥âμàÕ‡¡◊ËÕºŸâ‡√‘Ë¡®—¥μ—Èß∫√‘…—∑¥—ß°≈à“«‰¥â®¥∑–‡∫’¬πÀπ—ß ◊Õ∫√‘§≥Àå π∏‘μ“¡°ÆÀ¡“¬«à“¥â«¬
∫√‘…—∑¡À“™π®”°—¥·≈â«
¡“μ√“ 35 °“√¢Õ‡ πÕ¢“¬À≈—°∑√—æ¬å∑’ËÕÕ°„À¡à·≈–°“√Õπÿ≠“μμ“¡¡“μ√“ 32 ¡“μ√“ 33 ·≈–¡“μ√“ 34 „Àâ‡ªìπ‰ªμ“¡À≈—°‡°≥±å
‡ß◊ËÕπ‰¢ ·≈–«‘∏’°“√∑’Ë§≥–°√√¡°“√°”°—∫μ≈“¥∑ÿπª√–°“»°”Àπ¥ „π°“√π’È§≥–°√√¡°“√°”°—∫μ≈“¥∑ÿπÕ“®ª√–°“»°”Àπ¥
√“¬≈–‡Õ’¬¥„π‡√◊ËÕß¥—ßμàÕ‰ªπ’È‰«â¥â«¬°Á‰¥â
(1)  —¥ à«π¢ÕßÀπ’È ‘πμàÕ à«π¢ÕßºŸâ∂◊ÕÀÿâπ
(2) √–¬–‡«≈“„π°“√‡ πÕ¢“¬À≈—°∑√—æ¬å
(3) °“√®Õß °“√®—¥®”Àπà“¬ ·≈–°“√®—¥ √√À≈—°∑√—æ¬å
(4) °“√√—∫™”√–√“§“·≈–°“√ àß¡Õ∫À≈—°∑√—æ¬å
(5) °“√‡°Á∫√—°…“·≈–°“√ªØ‘∫—μ‘‡°’Ë¬«°—∫‡ß‘π§à“®ÕßÀ≈—°∑√—æ¬å
(6) ‡ß◊ËÕπ‰¢Õ◊Ëπ∑’Ë®”‡ªìπ„π°“√√—°…“º≈ª√–‚¬™πå¢Õßª√–™“™πºŸâ≈ß∑ÿπ
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„π°“√√–¥¡∑ÿπ‡æ◊ËÕπ”¡“„™â„π°“√ª√–°Õ∫∏ÿ√°‘®

°“√§â“¢Õß∫√‘…—∑‰¥âÕ¬à“ß¡’ª√– ‘∑∏‘¿“æ °≈à“«§◊Õ

°. °“√‡ªìπ∫√‘…—∑∑ÿπ‡ªî¥ ≈—°…≥–

‡¥àπ¢Õß∫√‘…—∑¡À“™π®”°—¥ª√–°“√Àπ÷Ëß §◊Õ‡ªìπ

∫√‘…—∑∑ÿπ‡ªî¥ (Open Capital Structure) ‡Õ◊ÈÕμàÕ°“√

°√–®“¬∑ÿπ ‡ªìπ à«π ”§—≠„π°“√æ—≤π“μ≈“¥∑ÿπ

·≈–‡»√…∞°‘®¢Õßª√–‡∑»

¢. Õ¬Ÿà¿“¬„μâ°“√°”°—∫¥Ÿ·≈¢Õß

 ”π—°ß“π§≥–°√√¡°“√°”°—∫À≈—°∑√—æ¬å·≈–

μ≈“¥À≈—°∑√—æ¬å °“√‡ πÕ¢“¬ÀÿâπμàÕª√–™“™ππ—Èπ

Õ¬Ÿà¿“¬„μâ°“√°”°—∫¥Ÿ·≈¢Õß ”π—°ß“π °.≈.μ. Õ’°

™—ÈπÀπ÷Ëß ‚¥¬‡©æ“–Õ¬à“ß¬‘Ëß „π¢—ÈπμÕπ¢Õß°“√

æ‘®“√≥“Õπÿ≠“μ„Àâ∫√‘…—∑¡À“™π®”°—¥‡ πÕ¢“¬

Àÿâππ—Èπ  ”π—°ß“π °.≈.μ. ®–æ‘®“√≥“∂÷ß≈—°…≥–¢Õß

∏ÿ√°‘® ‚¥¬®–μâÕß¡’∏ÿ√°‘®∑’Ë¡’ª√–‚¬™πåμàÕ‡»√…∞°‘®

·≈– —ß§¡¢Õßª√–‡∑» ≈—°…≥–°“√¥”‡π‘πß“π∑’Ë¡’

·À≈àß∑’Ë¡“¢Õß‡ß‘π∑ÿπ™—¥‡®π §«“¡‡ªìπ‰ª‰¥â¢Õß

°“√ª√–°Õ∫∏ÿ√°‘®®–‡ªìπ‰ª‰¥âμàÕ‡π◊ËÕß„π√–¬–¬“«

‚§√ß √â“ß∑“ß°“√‡ß‘π·≈–°“√∂◊ÕÀÿâπ μâÕß¡’‚§√ß √â“ß

°“√∂◊ÕÀÿâπ√“¬„À≠à∑’Ë™—¥‡®π·≈–‡ªìπ∏√√¡μàÕ

ºŸâ∂◊ÕÀÿâπ√“¬¬àÕ¬ „Àâº≈μÕ∫·∑π·°àºŸâ∂◊ÕÀÿâπ„πÕ—μ√“

∑’Ë‡À¡“– ¡ √«¡∑—Èß§ÿ≥ ¡∫—μ‘¢ÕßºŸâ∫√‘À“√ ºŸâ∫√‘À“√

∑’Ë¡’§ÿ≥«ÿ≤‘·≈–ª√– ∫°“√≥å∑“ß∏ÿ√°‘® ÷́Ëß¢âÕ¡Ÿ≈

¥—ß°≈à“«¬àÕ¡¡’ª√–‚¬™πåμàÕ °∑™. ‡ªìπÕ¬à“ß¡“°

„π°“√ª√–‡¡‘π§ÿ≥ ¡∫—μ‘·≈–§«“¡ “¡“√∂¢Õß

∫√‘…—∑¡À“™π®”°—¥

§. ¡’°“√‡ªî¥‡º¬¢âÕ¡Ÿ≈ ‚ª√àß„ 

μ√«® Õ∫‰¥â ∫√‘…—∑¡À“™π®”°—¥ ¡’Àπâ“∑’Ëμ“¡

æ√–√“™∫—≠≠—μ‘À≈—°∑√—æ¬å·≈–μ≈“¥À≈—°∑√—æ¬å

æ.». 2535 ∑’ËμâÕß‡ªî¥‡º¬¢âÕ¡Ÿ≈ μ—Èß·μà„π¢—ÈπμÕπ∑’Ë

¢ÕÕπÿ≠“μ‡ πÕ¢“¬ÀÿâπμàÕª√–™“™π ‡æ◊ËÕ„ÀâºŸâ∑’Ë

 π„®≈ß∑ÿπ¡’¢âÕ¡Ÿ≈∑’Ë„™â„π°“√μ—¥ ‘π„® ·≈–‡¡◊ËÕ∫√‘…—∑

¡À“™π®”°—¥‡ πÕ¢“¬À≈—°∑√—æ¬åμàÕª√–™“™π·≈â«

∫√‘…—∑¬—ß¡’Àπâ“∑’Ë„π°“√‡ªî¥‡º¬¢âÕ¡Ÿ≈Õ¬à“ßμàÕ‡π◊ËÕß

‡æ◊ËÕ„ÀâºŸâ≈ß∑ÿπ¡’¢âÕ¡Ÿ≈∑’Ë®–„™â„π°“√μ—¥ ‘π„®≈ß∑ÿπ

∑—Èß„π‡√◊ËÕß∞“π–∑“ß°“√‡ß‘π √«¡∂÷ßº≈°“√¥”‡π‘πß“π

´÷Ëßª√–°Õ∫¥â«¬ ß∫°“√‡ß‘π ·∫∫· ¥ß√“¬°“√¢âÕ¡Ÿ≈

ª√–®”ªï (·∫∫ 56-1) ·≈–√“¬ß“πª√–®”ªï πÕ°®“°π’È

μâÕß√“¬ß“π°“√∂◊ÕÀ≈—°∑√—æ¬å¢ÕßºŸâ∫√‘À“√ ·≈–

√“¬ß“πº≈°“√¢“¬À≈—°∑√—æ¬åμàÕ ”π—°ß“π °.≈.μ.

ß. °“√√–¥¡∑ÿπ “¡“√∂∑”‰¥â‚¥¬

 –¥«° ‡™àπ „π‡√◊ËÕß°“√‚ÕπÀÿâπ ∫√‘…—∑¡À“™π®”°—¥

ÕÕ°¢âÕ∫—ß§—∫®”°—¥°“√‚ÕπÀÿâπ‰¥â‡©æ“–°√≥’‡æ◊ËÕ

√—°…“ ‘∑∏‘·≈–º≈ª√–‚¬™πå∑’Ë∫√‘…—∑æ÷ß‰¥â√—∫μ“¡

°ÆÀ¡“¬À√◊Õ‡æ◊ËÕ‡ªìπ°“√√—°…“Õ—μ√“ à«π°“√∂◊ÕÀÿâπ

¢Õß§π‰∑¬°—∫§πμà“ß¥â“« À√◊Õ‡æ◊ËÕ„Àâ‡ªìπ‰ªμ“¡

∫∑∫—≠≠—μ‘¢Õß°ÆÀ¡“¬‡∑à“π—Èπ ‡π◊ËÕß®“°Àÿâπ

®–μâÕß¡’ ¿“æ§≈àÕß∑’Ë®–‡ª≈’Ë¬π¡◊Õ‰¥â μ“¡∑’Ë

∫—≠≠—μ‘‰«âÕ¬à“ß™—¥·®âß„π æ√–√“™∫—≠≠—μ‘∫√‘…—∑

¡À“™π®”°—¥ æ.». 2535 ¡“μ√“ 57 ç∫√‘…—∑®–°”Àπ¥

¢âÕ®”°—¥„¥Ê „π°“√‚ÕπÀÿâπ¡‘‰¥â ‡«âπ·μà¢âÕ®”°—¥π—ÈπÊ

®–‡ªìπ‰ª‡æ◊ËÕ√—°…“ ‘∑∏‘·≈–º≈ª√–‚¬™πå∑’Ë∫√‘…—∑

®–æ÷ß‰¥â√—∫μ“¡°ÆÀ¡“¬À√◊Õ‡æ◊ËÕ‡ªìπ°“√√—°…“

Õ—μ√“ à«π°“√∂◊ÕÀÿâπ¢Õß§π‰∑¬°—∫§πμà“ß¥â“«...é

μà“ß®“°∫√‘…—∑®”°—¥ ÷́ËßÕÕ°¢âÕ®”°—¥„π°“√‚ÕπÀÿâπ‰¥â

‡™àπ Õ“®ÕÕ°¢âÕ∫—ß§—∫«à“ °“√‚Õπ¢“¬Àÿâπ®–μâÕß

‡ πÕ¢“¬·°àºŸâ∂◊ÕÀÿâπ¢Õß∫√‘…—∑°àÕπÀ√◊Õ°“√‚ÕπÀÿâπ

„Àâ·°à∫ÿ§§≈„¥®–μâÕß‰¥â√—∫Õπÿ¡—μ‘®“°∑’Ëª√–™ÿ¡„À≠à

ºŸâ∂◊ÕÀÿâπ¢Õß∫√‘…—∑°àÕπ À√◊ÕμâÕß‰¥â√—∫§«“¡¬‘π¬Õ¡

®“°§≥–°√√¡°“√°àÕπ ‡ªìπμâπ

2.2 °“√°”°—∫¥Ÿ·≈°‘®°“√∑’Ë¥’„π∫√‘…—∑

¡À“™π®”°—¥

°“√°”°—∫¥Ÿ·≈°‘®°“√∑’Ë¥’ (Good

Corporate Governance) À√◊Õ∫√√…—∑¿‘∫“≈‡ªìπ
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≈—°…≥–‡¥àπ∑’Ëæ√–√“™∫—≠≠—μ‘∫√‘…—∑¡À“™π®”°—¥

æ.». 2535 ‰¥â«“ßÀ≈—°‰«â ”À√—∫Õß§å°√∏ÿ√°‘®∑’Ë®—¥μ—Èß

‡ªìπ∫√‘…—∑¡À“™π®”°—¥ ‚¥¬‡©æ“–Õ¬à“ß¬‘Ëß∫√‘…—∑

¡À“™π®”°—¥∑’Ë∑”°“√®¥∑–‡∫’¬π„πμ≈“¥À≈—°∑√—æ¬å

®–∂Ÿ°°”°—∫¥Ÿ·≈·≈–Õ¬Ÿà¿“¬„μâ°Æ‡°≥±å¢Õß

 ”π—°ß“π§≥–°√√¡°“√°”°—∫À≈—°∑√—æ¬å·≈–

μ≈“¥À≈—°∑√—æ¬å √«¡∂÷ßμ≈“¥À≈—°∑√—æ¬å·Ààß

ª√–‡∑»‰∑¬‡æ‘Ë¡Õ’°‚ μÀπ÷Ëß

°“√°”°—∫¥Ÿ·≈°‘®°“√ (Corporate

Governance) ‡°’Ë¬«¢âÕß°—∫√–∫∫°“√¥”‡π‘πß“π·≈–

°“√§«∫§ÿ¡¿“¬„π¢Õß∫√‘…—∑ ÷́Ëß°”Àπ¥·π«∑“ß

‡°’Ë¬«°—∫  ‘∑∏‘ ∫∑∫“∑Àπâ“∑’Ë·≈–§«“¡√—∫º‘¥™Õ∫

¢ÕßºŸâ¡’ à«π‰¥â‡ ’¬∑ÿ°°≈ÿà¡∑’Ë‡°’Ë¬«¢âÕß°—∫Õß§å°√

°“√®—¥‚§√ß √â“ß„Àâ¡’°“√μ√«® Õ∫∂à«ß¥ÿ≈ √«¡∑—Èß

°“√æ‘®“√≥“º≈μÕ∫·∑π∑’Ë‡À¡“– ¡ ·≈–°“√≈¥

§«“¡¢—¥·¬âß∑“ßº≈ª√–‚¬™πå

°“√°”°—∫¥Ÿ·≈°‘®°“√∑’Ë¥’ “¡“√∂

æ‘®“√≥“‰¥â®“°‚§√ß √â“ß¿“¬„π¢Õß∫√‘…—∑‚¥¬

ª√–‡¡‘π®“°∫∑∫“∑¢Õß 3 ΩÉ“¬ ‰¥â·°à §≥–°√√¡°“√

(Board) ΩÉ“¬®—¥°“√ (Management) ·≈–ºŸâ∂◊ÕÀÿâπ

(shareholder) Õ’°∑—Èß¬—ß¡’ªí®®—¬§«∫§ÿ¡¿“¬πÕ°

(external control) ´÷Ëß¡’∫∑∫“∑¡“°πÕ°‡Àπ◊Õ‰ª®“°

°“√°”°—∫¥Ÿ·≈¿“¬„π‚§√ß √â“ß¢Õß∫√‘…—∑

°. ‚§√ß √â“ß¿“¬„π¢Õß∫√‘…—∑

ΩÉ“¬∑’Ë  1 §≥–°√√¡°“√

§≥–°√√¡°“√¡’∫∑∫“∑ ”§—≠„π°“√∫√‘À“√®—¥°“√

°‘®°“√‡æ◊ËÕª√–‚¬™πå Ÿß ÿ¥¢Õß∫√‘…—∑ μ“¡∑’Ë∫—≠≠—μ‘‰«â

„πæ√–√“™∫—≠≠—μ‘∫√‘…—∑¡À“™π®”°—¥ æ.». 2535

¡“μ√“ 85 ç„π°“√¥”‡π‘π°‘®°“√¢Õß∫√‘…—∑

°√√¡°“√μâÕßªØ‘∫—μ‘Àπâ“∑’Ë„Àâ‡ªìπ‰ªμ“¡°ÆÀ¡“¬

«—μ∂ÿª√– ß§å·≈–¢âÕ∫—ß§—∫¢Õß∫√‘…—∑ μ≈Õ¥®π¡μ‘

∑’Ëª√–™ÿ¡ºŸâ∂◊ÕÀÿâπ¥â«¬§«“¡ ◊́ËÕ —μ¬å ÿ®√‘μ·≈–

√–¡—¥√–«—ß√—°…“º≈ª√–‚¬™πå¢Õß∫√‘…—∑...é

À≈—°°“√¥” ‡π‘ π°‘ ®°“√¢Õß

°√√¡°“√μ“¡æ√–√“™∫—≠≠—μ‘∫√‘…—∑¡À“™π®”°—¥

æ.». 2535 ∑’Ë‰¥â°≈à“«¢â“ßμâππ—Èπ· ¥ß„Àâ‡ÀÁπ«à“

°√√¡°“√∫√‘…—∑ ÷́Ëß‡ªìπºŸâ∑’Ë‰¥â√—∫§«“¡‰«â«“ß„®®“°

ºŸâ∂◊ÕÀÿâπ¢Õß∫√‘…—∑„Àâ¡’Õ”π“®„π°“√®—¥°“√∑√—æ¬å ‘π

¢Õß∫√‘…—∑‡æ◊ËÕª√–‚¬™πå Ÿß ÿ¥¢Õß∫√‘…—∑π—Èπ μâÕß

∑”Àπâ“∑’Ë∫πæ◊Èπ∞“π¢ÕßÀ≈—°°“√ 2 ª√–°“√§◊Õ

1. °“√ªØ‘∫—μ‘Àπâ“∑’Ë¥â«¬§«“¡

√–¡—¥√–«—ß (Duty of Care) °≈à“«§◊Õ °√√¡°“√μâÕß

ªØ‘∫—μ‘Àπâ“∑’ËÕ¬à“ß‡μÁ¡∑’Ë‡æ◊ËÕ√—°…“º≈ª√–‚¬™πå¢Õß∫√‘…—∑

„Àâ¡“°∑’Ë ÿ¥ °“√„™â¥ÿ≈æ‘π‘®À√◊Õ«‘∏’°“√¥”‡π‘πß“π

μâÕß‡ªìπ‰ª‚¥¬ ¡‡Àμÿ ¡º≈ ‚¥¬Õ¬Ÿà∫πæ◊Èπ∞“π¢Õß

¢âÕ¡Ÿ≈∑’Ë‡æ’¬ßæÕ·≈–‰¡à¡’‡Àμÿ∑’Ëπà“ ß —¬«à“¢âÕ¡Ÿ≈π—Èπ

‰¡àπà“‡™◊ËÕ∂◊Õ ·≈–∫√‘À“√®—¥°“√‚¥¬¬÷¥μ“¡·∫∫Õ¬à“ß

¢Õßπ—°∏ÿ√°‘®ºŸâ¡’§«“¡™”π“≠·≈–‰¥â√—∫‰«â«“ß„®®“°

ºŸâ∂◊ÕÀÿâπ„Àâ¡“∫√‘À“√®—¥°“√°‘®°“√

2. °“√ªØ‘∫—μ‘Àπâ“∑’Ë¥â«¬§«“¡

´◊ËÕ —μ¬å ÿ®√‘μ (Fiduciary Duty) Àπâ“∑’ËªØ‘∫—μ‘ß“π

¥â«¬§«“¡ ◊́ËÕ —μ¬å ÿ®√‘μπ—Èπ ª√–°Õ∫¥â«¬Àπâ“∑’Ë

À≈“¬ª√–°“√ ‡™àπ ‰¡à§â“·¢àß°—∫∫√‘…—∑, ‰¡à·¬àß‚Õ°“ 

¢Õß∫√‘…—∑, ‰¡à„Àâº≈ª√–‚¬™πå¢—¥°—∫∫√‘…—∑, ‰¡à„™â

§«“¡≈—∫¢Õß∫√‘…—∑§â“Àÿâπ‚¥¬‰¡à‡ªìπ∏√√¡, ‰¡à°¥¢’Ë

ºŸâ∂◊ÕÀÿâπ à«ππâÕ¬ ‡ªìπμâπ14

μ“¡æ√–√“™∫—≠≠—μ‘ ∫ √‘…— ∑

¡À“™π®”°—¥ æ.». 2535 ‰¥â∫—≠≠—μ‘Àπâ“∑’Ë¢Õß

°√√¡°“√„π‡√◊ËÕß°“√ªØ‘∫—μ‘Àπâ“∑’Ë¥â«¬§«“¡ ◊́ËÕ —μ¬å

 ÿ®√‘μ‰«â‚¥¬‡©æ“– 5 ª√–°“√ ¥—ßπ’È

14 Harry G. Henn and John R. Alexander, Law of Corporations p. 661. Õâ“ß∂÷ß„π ‚ ¿≥ √—μπ“°√, §”Õ∏‘∫“¬ª√–¡«≈°ÆÀ¡“¬·æàß
·≈–æ“≥‘™¬å«à“¥â«¬Àÿâπ à«π·≈–∫√‘…—∑ (°√ÿß‡∑æ¡À“π§√): π‘μ‘∫√√≥“°“√, 2539, Àπâ“ 361
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- Àπâ“∑’Ëß¥‡«âπ°“√ª√–°Õ∫

°‘®°“√Õ—π¡’ ¿“æÕ¬à“ß‡¥’¬«°—π·≈–‡ªìπ°“√·¢àß¢—π

°—∫°‘®°“√¢Õß∫√‘…—∑¡À“™π®”°—¥ (¡“μ√“ 86

«√√§·√°)

- Àπâ“∑’Ë„π°“√ß¥‡«âπ®“°°“√

∑”∏ÿ√°‘®Õ¬à“ßÀπ÷ËßÕ¬à“ß„¥°—∫∫√‘…—∑ (¡“μ√“ 87)

- Àπâ“∑’Ë·®âß„Àâ∫√‘…—∑∑√“∫

‚¥¬‰¡à™—°™â“∂÷ß°“√∑’Ë∫√‘…—∑¡’ à«π‰¥â‡ ’¬‚¥¬μ√ßÀ√◊Õ

‚¥¬ÕâÕ¡„π —≠≠“„¥Ê ∑’Ë∫√‘…—∑∑”¢÷Èπ√–À«à“ß√Õ∫ªï

∫—≠™’·≈–·®âß„Àâ∫√‘…—∑∑√“∫∂÷ß°“√∂◊ÕÀÿâπÀ√◊ÕÀÿâπ°Ÿâ

„π∫√‘…—∑·≈–∫√‘…—∑„π‡§√◊Õ (¡“μ√“ 88)

- Àπâ“∑’Ëß¥‡«âπ®“°°“√°Ÿâ¬◊¡‡ß‘π

¢Õß∫√‘…—∑ (¡“μ√“ 89)

- Àπâ“∑’Ëß¥‡«âπ®“°°“√√—∫‡ß‘π

À√◊Õ∑√—æ¬å ‘πÕ◊Ëπ®“°∫√‘…—∑πÕ°‡Àπ◊Õ®“°§à“μÕ∫·∑π

μ“¡¢âÕ∫—ß§—∫¢Õß∫√‘…—∑ (¡“μ√“ 90)

´÷Ë ßÀπâ“∑’Ë ‡À≈à“π’È ‡ªìπÀπâ“∑’Ë∑’Ë

°ÆÀ¡“¬°”Àπ¥‰«â‚¥¬‡©æ“–‡æ◊ËÕªÑÕß°—π°“√‡°‘¥

º≈ª√–‚¬™πå¢—¥°—π (Conflict of Interests) √–À«à“ß

°√√¡°“√°—∫∫√‘…—∑

πÕ°®“°Àπâ“∑’Ë„π°“√ªØ‘∫—μ‘ß“π

¥â«¬§«“¡√–¡—¥√–«—ß·≈–Àπâ“∑’Ë„π°“√ªØ‘∫—μ‘ß“π

¥â«¬§«“¡´◊ËÕ —μ¬å ÿ®√‘μ®–∫—≠≠—μ‘‰«â‚¥¬™—¥·®âß„π

°ÆÀ¡“¬μ“¡∑’Ë°≈à“«‰«â¢â“ßμâπ·≈â«¬—ßª√“°Ø„ππ‘¬“¡

§”«à“°√√¡°“√ ´÷Ëßμ≈“¥À≈—°∑√—æ¬å·Ààßª√–‡∑»‰∑¬

‰¥â„Àâ‰«â ¥—ßπ’È ç°√√¡°“√·≈–°√√¡°“√∫√‘À“√¢Õß

∫√‘…—∑®¥∑–‡∫’¬π®–μâÕß‡ªìπ∫ÿ§§≈∑’Ë¡’¡“μ√∞“π∑“ß

»’≈∏√√¡·≈–®√‘¬∏√√¡„π√–¥—∫ Ÿß ¡’§«“¡‡™’Ë¬«™“≠

·≈–°“√μ—¥ ‘π„®∑“ß∏ÿ√°‘®∑’Ë¥’ μ≈Õ¥®π¡’ª√– ‘∑∏‘¿“æ

„π°“√¥”‡π‘π°‘®°“√¢Õß∫√‘…—∑ ΩÉ“¬®—¥°“√¢Õß

∫√‘…—∑∑’Ë¡’ª√– ‘∑∏‘¿“æ¬àÕ¡®–¥”‡π‘π°‘®°“√∑“ß

∏ÿ√°‘®„Àâ‡ªìπ‰ªμ“¡«—μ∂ÿª√– ß§å∑’Ë‡À¡“– ¡·≈–

 ¡‡Àμÿ ¡º≈ °√√¡°“√·≈–°√√¡°“√∫√‘À“√®–μâÕß¡’

·≈–„™â§«“¡™”π“≠ §«“¡√–¡—¥√–«—ß ·≈–§«“¡

‡Õ“„®„ à‡∑à“∑’Ëæ÷ß§“¥À«—ß‰¥â®“°ºŸâ´÷ËßÕ¬Ÿà„πμ”·Àπàß

°√√¡°“√μ≈Õ¥√–¬–‡«≈“∑’Ë°√√¡°“√¥”√ßμ”·Àπàß

¥—ß°≈à“«„π∫√‘…—∑ °√√¡°“√·≈–°√√¡°“√∫√‘À“√¢Õß

∫√‘…—∑®–μâÕßÀ≈’°‡≈’Ë¬ß°‘®°“√À√◊Õ°‘®°√√¡Õ—πÕ“®

°àÕ„Àâ‡°‘¥§«“¡¢—¥·¬âß∑“ßº≈ª√–‚¬™πå√–À«à“ß∫√‘…—∑

°—∫°√√¡°“√À√◊Õ°√√¡°“√∫√‘À“√ πÕ°®“°π’È

°√√¡°“√·≈–°√√¡°“√∫√‘À“√®–μâÕß‡ªî¥‡º¬‚¥¬

≈–‡Õ’¬¥´÷Ëß°“√°√–∑”∑“ß∏ÿ√°‘®À√◊Õ —≠≠“„¥Ê À√◊Õ

∏ÿ√°√√¡Õ◊ËπÊ ÷́Ëß°àÕÀ√◊ÕÕ“®°àÕ„Àâ‡°‘¥§«“¡¢—¥·¬âß

∑“ßº≈ª√–‚¬™πå√–À«à“ß°√√¡°“√À√◊Õ°√√¡°“√

∫√‘À“√°—∫∫√‘…—∑ ∑—Èß„π∫“ß°√≥’°√√¡°“√À√◊Õ

°√√¡°“√∫√‘À“√Õ“®μâÕß‰¥â√—∫§«“¡¬‘π¬Õ¡®“°

§≥–°√√¡°“√¥â«¬ ¡‘©–π—Èπ®–‰¡àºŸ°æ—π∫√‘…—∑é15

ΩÉ“¬∑’Ë 2 ΩÉ“¬®—¥°“√ ΩÉ“¬®—¥°“√

¢Õß∫√‘…—∑ºŸâ∑”Àπâ“∑’Ë„π°“√∫√‘À“√°‘®°“√„Àâ¥”‡π‘π°“√

‰ª¥â«¬§«“¡¡’ª√– ‘∑∏‘¿“æ μâÕß¡’°“√∑”®√√¬“∫√√≥

∑“ß∏ÿ√°‘® À√◊Õ¡’°“√¥”‡π‘π°“√∑’Ë∫àß™’È«à“∫√‘…—∑¡’

§«“¡¡ÿàß¡—Ëπ„π°“√¥”‡π‘π∏ÿ√°‘®Õ¬à“ß¡’®√‘¬∏√√¡

‚¥¬°“√∑’Ë§≥–°√√¡°“√∫√‘…—∑‰¥âæ‘®“√≥“·∫àß·¬°

Õ”π“®Àπâ“∑’Ë·≈–§«“¡√—∫º‘¥™Õ∫„π°“√°”Àπ¥

π‚¬∫“¬ °“√°”°—∫¥Ÿ·≈ ·≈–°“√∫√‘À“√ß“πª√–®”

ÕÕ°®“°°—πÕ¬à“ß™—¥‡®π ‚¥¬∑’Ëª√–∏“π°√√¡°“√

÷́Ëß‡ªìπ°√√¡°“√∑’Ë‰¡à‰¥â‡ªìπºŸâ∫√‘À“√ ‰¡à‡ªìπ∫ÿ§§≈

‡¥’¬«°—π°—∫°√√¡°“√ºŸâ®—¥°“√ ·≈–‰¡à¡’§«“¡ —¡æ—π∏å

15 μ≈“¥À≈—°∑√—æ¬å·Ààßª√–‡∑»‰∑¬, ∫∑∫“∑ Àπâ“∑’Ë·≈–§«“¡√—∫º‘¥™Õ∫¢Õß§≥–°√√¡°“√∫√‘…—∑®¥∑–‡∫’¬π (°√ÿß‡∑æ¡À“π§√:
μ≈“¥À≈—°∑√—æ¬å·Ààßª√–‡∑»‰∑¬, 2540), Àπâ“ 9-10.
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„¥Ê °—∫ΩÉ“¬∫√‘À“√ ‡ªìπºŸâπ”·≈–¡’ à«π ”§—≠

„π°“√μ—¥ ‘π„®‡√◊ËÕßπ‚¬∫“¬¢Õß∫√‘…—∑œ Õ—π‡ªìπº≈

¡“®“°°“√ª√–™ÿ¡§≥–°√√¡°“√∫√‘…—∑œ ∑’Ë‰¥â

æ‘®“√≥“·≈–°”Àπ¥‡ªÑ“À¡“¬∑“ß∏ÿ√°‘®√à«¡°—∫

ΩÉ“¬∫√‘À“√ ‡ªìπºŸâπ”°“√ª√–™ÿ¡§≥–°√√¡°“√∫√‘…—∑œ

„Àâ¡’ª√– ‘∑∏‘¿“æ·≈–ª√– ‘∑∏‘º≈ ‚¥¬°“√ π—∫ πÿπ

„Àâ°√√¡°“√∑ÿ°§π‰¥â¡’ à«π√à«¡„π°“√ª√–™ÿ¡·≈–

· ¥ß§«“¡‡ÀÁπÕ¬à“ß‡ªìπÕ‘ √– „Àâ°“√ π—∫ πÿπ·≈–

§”·π–π”„π°“√¥”‡π‘π∏ÿ√°‘®¢ÕßΩÉ“¬∫√‘À“√ºà“π∑“ß

°√√¡°“√ºŸâ®—¥°“√Õ¬à“ß ¡Ë”‡ ¡Õ ‚¥¬‰¡à°â“«°à“¬

„πß“πª√–®”Õ—π‡ªìπ¿“√–§«“¡√—∫º‘¥™Õ∫¢Õß

ΩÉ“¬∫√‘À“√

„π¥â“π°√√¡°“√ºŸâ®—¥°“√´÷Ëß‡ªìπ

ºŸâ ¥”√ßμ”·Àπàß∑“ß∫√‘À“√ Ÿ ß ÿ¥¢Õß∫√‘…—∑œ

√—∫º‘¥™Õ∫°“√∫√‘À“√ß“πª√–®” ‚¥¬¡’Àπâ“∑’Ë∫√‘À“√

°‘®°“√¢Õß∫√‘…—∑„Àâ‡ªìπ‰ªμ“¡«—μ∂ÿª√– ß§å ¢âÕ∫—ß§—∫

·≈–√–‡∫’¬∫¢Õß∫√‘…—∑ μ≈Õ¥®π¡μ‘∑’ËÕÕ°‚¥¬

∑’Ëª√–™ÿ¡§≥–°√√¡°“√∫√‘…—∑∑’Ë¡’°√√¡°“√Õ‘ √–

‡¢â“√à«¡ª√–™ÿ¡·≈–„Àâ¡’Õ”π“®∫—ß§—∫∫—≠™“æπ—°ß“π

·≈–≈Ÿ°®â“ß¢Õß∫√‘…—∑ ·≈–„π°“√∫√‘À“√°‘®°“√

°√√¡°“√ºŸâ®—¥°“√μâÕß√—∫º‘¥™Õ∫μàÕ§≥–°√√¡°“√

∫√‘…—∑ ¡’Õ”π“®‡°’Ë¬«°—∫æπ—°ß“π·≈–≈Ÿ°®â“ß

¢Õß∫√‘…—∑ ∑—Èßπ’È „π à«π¢Õß°‘®°“√‡°’Ë¬«°—∫∫ÿ§§≈

¿“¬πÕ° °√√¡°“√ºŸâ®—¥°“√¡’Õ”π“®°√–∑”·∑π

·≈–ºŸ°æ—π∫√‘…—∑‰¥â ¬°‡«âπ„π√“¬°“√∑’Ë°√√¡°“√

ºŸâ®—¥°“√À√◊Õ∫ÿ§§≈∑’ËÕ“®¡’§«“¡¢—¥·¬âß ¡’ à«π‰¥â‡ ’¬

À√◊Õ¡’§«“¡¢—¥·¬âß∑“ßº≈ª√–‚¬™πå°—∫∫√‘…—∑ À√◊Õ

∫√‘…—∑¬àÕ¬ ®–°√–∑”‰¥âμàÕ‡¡◊ËÕ‰¥â√—∫Õπÿ¡—μ‘®“°

∑’Ëª√–™ÿ¡§≥–°√√¡°“√∫√‘…—∑∑’Ë¡’°√√¡°“√Õ‘ √–

‡¢â“√à«¡ª√–™ÿ¡¥â«¬‡∑à“π—Èπ ‡æ◊ËÕ°“√π’È°√√¡°“√ºŸâ®—¥°“√

®–¡Õ∫Õ”π“®„Àâ∫ÿ§§≈„¥°√–∑”°‘®°“√‡©æ“–Õ¬à“ß

·∑π°Á‰¥â ‡«âπ·μà°‘®°“√∫“ßª√–‡¿∑μ“¡∑’Ë°”Àπ¥

„π¢âÕ∫—ß§—∫¢Õß∫√‘…—∑  ”À√—∫π‘μ‘°√√¡∑’Ë°√√¡°“√

ºŸâ®—¥°“√°√–∑”‚¥¬ΩÉ“Ωóπ√–‡∫’¬∫À√◊Õ¡μ‘¢Õß

§≥–°√√¡°“√∫√‘…—∑ ¬àÕ¡‰¡àºŸ°æ—π∫√‘…—∑‡«âπ·μà

§≥–°√√¡°“√®–„Àâ —μ¬“∫—π

ΩÉ“¬∑’Ë 3 ºŸâ∂◊ÕÀÿâπ ºŸâ∂◊ÕÀÿâπ¡’

 ‘∑∏‘„π§«“¡‡ªìπ‡®â“¢Õß‚¥¬§«∫§ÿ¡∫√‘…—∑ºà“π°“√

·μàßμ—Èß§≥–°√√¡°“√„Àâ∑”Àπâ“∑’Ë·∑πμπ·≈–¡’ ‘∑∏‘

„π°“√μ—¥ ‘π„®‡°’Ë¬«°—∫°“√‡ª≈’Ë¬π·ª≈ß∑’Ë ”§—≠

¢Õß∫√‘…—∑

 ‘ ∑ ∏‘ æ◊È π ∞ “π¢Õ ßºŸâ ∂◊ Õ Àÿâ π ∑’Ë

°ÆÀ¡“¬√—∫√Õß ‰¥â·°à °“√ ◊́ÈÕ¢“¬À√◊Õ‚ÕπÀÿâπ

°“√¡’ à«π·∫àß„π°”‰√¢Õß°‘®°“√ °“√‰¥â√—∫¢âÕ¡Ÿ≈

¢à“« “√¢Õß°‘®°“√Õ¬à“ß‡æ’¬ßæÕ (¡“μ√“ 113,

¡“μ√“ 126)16  ‘∑∏‘„π°“√·μàßμ—ÈßÀ√◊Õ∂Õ¥∂Õπ

16 æ√–√“™∫—≠≠—μ‘∫√‘…—∑¡À“™π®”°—¥ æ.». 2535
¡“μ√“ 113 §≥–°√√¡°“√μâÕß®—¥ àß‡Õ° “√¥—ßμàÕ‰ªπ’È„ÀâºŸâ∂◊ÕÀÿâπæ√âÕ¡°—∫Àπ—ß ◊Õπ—¥ª√–™ÿ¡ “¡—≠ª√–®”ªï
(1)  ”‡π“ß∫¥ÿ≈·≈–∫—≠™’°”‰√¢“¥∑ÿπ∑’ËºŸâ Õ∫∫—≠™’μ√«® Õ∫·≈â« μ“¡¡“μ√“ 112 æ√âÕ¡∑—Èß√“¬ß“π°“√μ√«® Õ∫∫—≠™’¢Õß
ºŸâ Õ∫∫—≠™’
(2) ‡Õ° “√· ¥ß√“¬°“√μ“¡¡“μ√“ 114 (1) ·≈– (2) (∂â“¡’)
(3) √“¬ß“πª√–®”ªï¢Õß§≥–°√√¡°“√
¡“μ√“ 126 ºŸâ∂◊ÕÀÿâπ¡’ ‘∑∏‘¢Õμ√«®ß∫¥ÿ≈ ∫—≠™’°”‰√¢“¥∑ÿπ ·≈–√“¬ß“π¢ÕßºŸâ Õ∫∫—≠™’¢Õß∫√‘…—∑‰¥â∑ÿ°‡«≈“„π√–À«à“ß‡«≈“
∑”°“√¢Õß∫√‘…—∑ ·≈–®–¢Õ„Àâ∫√‘…—∑ àß ”‡π“‡Õ° “√¥—ß°≈à“«æ√âÕ¡¥â«¬§”√—∫√Õß«à“∂Ÿ°μâÕß°Á‰¥â „π°“√π’È∫√‘…—∑Õ“®‡√’¬°
§à“„™â®à“¬‰¥âμ“¡∑’Ë°”Àπ¥‰«â„π¢âÕ∫—ß§—∫¢Õß∫√‘…—∑
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°√√¡°“√ (¡“μ√“ 70, ¡“μ√“ 76)17 ·μàßμ—ÈßºŸâ Õ∫∫—≠™’

(¡“μ√“ 120)18 ·≈–‡√◊ËÕß∑’Ë¡’º≈°√–∑∫μàÕ∫√‘…—∑ ‡™àπ

°“√®—¥ √√‡ß‘πªíπº≈ °“√°”Àπ¥À√◊Õ·°â‰¢¢âÕ∫—ß§—∫

·≈–Àπ—ß ◊Õ∫√‘§≥Àå π∏‘ °“√≈¥∑ÿπÀ√◊Õ‡æ‘Ë¡∑ÿπ

·≈–°“√Õπÿ¡—μ‘√“¬°“√æ‘‡»…  ‘∑∏‘„π°“√‰¥â√—∫∑√“∫

°Æ‡°≥±å·≈–«‘∏’°“√„π°“√‡¢â“√à«¡ª√–™ÿ¡·≈–¢âÕ¡Ÿ≈

∑’Ë‡æ’¬ßæÕμàÕ°“√æ‘®“√≥“„π·μà≈–«“√– °àÕπ°“√

ª√–™ÿ¡μ“¡‡«≈“Õ—π§«√ (¡“μ√“ 101)19  ‘∑∏‘„π°“√

ÕÕ°‡ ’¬ß ÷́Ëß∂◊Õ‡ªìπ ‘∑∏‘æ◊Èπ∞“π¢Õß§«“¡‡ªìπ‡®â“¢Õß

(¡“μ√“ 102)20 ‡ªìπμâπ

°≈à“«‚¥¬ √ÿª ®–‡ÀÁπ‰¥â«à“

‚§√ß √â“ßæ◊Èπ∞“π¢Õß∫√‘…—∑¡À“™π®”°—¥μ“¡

°ÆÀ¡“¬¥—ß°≈à“«°àÕ„Àâ‡°‘¥°“√°”°—∫¥Ÿ·≈°‘®°“√∑’Ë¥’

§«“¡‡ªìπ‡Õ°‡∑»·¬°μà“ßÀ“°®“°°—π√–À«à“ß

§«“¡‡ªìπ‡®â“¢Õß°—∫Àπâ“∑’Ë°”°—∫¥Ÿ·≈°‘®°“√ ∫√‘…—∑

¡À“™π®”°—¥„Àâ§«“¡ ”§—≠¡“° ¡’°“√·¬°‡ªìπ

ºŸâ∂◊ÕÀÿâπ §≥–°√√¡°“√·≈–ΩÉ“¬®—¥°“√™—¥‡®π

·μà„π¢≥–‡¥’¬«°—π °Á‡ªìπ√–∫∫∑’Ë®—¥„Àâ¡’‚§√ß √â“ß

·≈–°√–∫«π°“√¢Õß§«“¡ —¡æ—π∏å√–À«à“ß∑—Èß 2 ΩÉ“¬

§≥–°√√¡°“√∑”Àπâ“∑’Ë∫√‘À“√®—¥°“√°‘®°“√‡æ◊ËÕ

17 æ√–√“™∫—≠≠—μ‘∫√‘…—∑¡À“™π®”°—¥ æ.». 2535
¡“μ√“ 70 ‡«âπ·μà∫√‘…—∑®–¡’¢âÕ∫—ß§—∫°”Àπ¥‰«â‡ªìπÕ¬à“ßÕ◊Ëπ °√√¡°“√π—Èπ „Àâ∑’Ëª√–™ÿ¡ºŸâ∂◊ÕÀÿâπ‡≈◊Õ°μ—Èßμ“¡À≈—°‡°≥±å·≈–«‘∏’°“√
¥—ßμàÕ‰ªπ’È
(1) ºŸâ∂◊ÕÀÿâπ§πÀπ÷Ëß¡’§–·ππ‡ ’¬ß‡∑à“°—∫®”π«πÀÿâπ∑’Ëμπ∂◊Õ§Ÿ≥¥â«¬®”π«π°√√¡°“√∑’Ë®–‡≈◊Õ°μ—Èß
(2) ºŸâ∂◊ÕÀÿâπ·μà≈–§π®–„™â§–·ππ‡ ’¬ß∑’Ë¡’Õ¬Ÿà∑—ÈßÀ¡¥μ“¡ (Ò) ‡≈◊Õ°μ—Èß∫ÿ§§≈§π‡¥’¬«À√◊ÕÀ≈“¬§π ‡ªìπ°√√¡°“√°Á‰¥â „π°√≥’∑’Ë
‡≈◊Õ°μ—Èß∫ÿ§§≈À≈“¬§π‡ªìπ°√√¡°“√®–·∫àß§–·ππ‡ ’¬ß„Àâ·°àºŸâ„¥¡“°πâÕ¬‡æ’¬ß„¥°Á‰¥â
(3) ∫ÿ§§≈´÷Ëß‰¥â√—∫§–·ππ‡ ’¬ß Ÿß ÿ¥μ“¡≈”¥—∫≈ß¡“‡ªìπºŸâ‰¥â√—∫°“√‡≈◊Õ°μ—Èß‡ªìπ°√√¡°“√‡∑à“®”π«π°√√¡°“√∑’Ë®–æ÷ß¡’ „π°√≥’∑’Ë
∫ÿ§§≈´÷Ëß‰¥â√—∫°“√‡≈◊Õ°μ—Èß„π≈”¥—∫∂—¥≈ß¡“¡’§–·ππ‡ ’¬ß‡∑à“°—π‡°‘π®”π«π°√√¡°“√∑’Ë®–æ÷ß¡’ „Àâ‡≈◊Õ°‚¥¬«‘∏’®—∫ ≈“°‡æ◊ËÕ„Àâ‰¥â
®”π«π°√√¡°“√∑’Ë®–æ÷ß¡’
„π°√≥’∑’Ë∫√‘…—∑¡’¢âÕ∫—ß§—∫°”Àπ¥«‘∏’°“√‡≈◊Õ°°√√¡°“√‰«â‡ªìπÕ¬à“ßÕ◊Ëπ¢âÕ∫—ß§—∫π—Èπ ®–μâÕß‰¡à¡’≈—°…≥–‡ªìπ°“√μ—¥ ‘∑∏‘ºŸâ∂◊ÕÀÿâπ„π°“√
≈ß§–·ππ‡≈◊Õ°°√√¡°“√
¡“μ√“ 76 ∑’Ëª√–™ÿ¡ºŸâ∂◊ÕÀÿâπÕ“®≈ß¡μ‘„Àâ°√√¡°“√§π„¥ÕÕ°®“°μ”·Àπàß°àÕπ∂÷ß§√“«ÕÕ°μ“¡«“√–‰¥â ¥â«¬§–·ππ‡ ’¬ß‰¡àπâÕ¬°«à“
 “¡„π ’Ë¢Õß®”π«πºŸâ∂◊ÕÀÿâπ ÷́Ëß¡“ª√–™ÿ¡·≈–¡’ ‘∑∏‘ÕÕ°‡ ’¬ß ·≈–¡’Àÿâππ—∫√«¡°—π‰¥â‰¡àπâÕ¬°«à“°÷ËßÀπ÷Ëß¢Õß®”π«πÀÿâπ∑’Ë∂◊Õ‚¥¬
ºŸâ∂◊ÕÀÿâπ∑’Ë¡“ª√–™ÿ¡·≈–¡’ ‘∑∏‘ÕÕ°‡ ’¬ß

18 æ√–√“™∫—≠≠—μ‘∫√‘…—∑¡À“™π®”°—¥ æ.». 2535
¡“μ√“ 120 „Àâ∑’Ëª√–™ÿ¡ºŸâ∂◊ÕÀÿâπ “¡—≠ª√–®”ªï·μàßμ—ÈßºŸâ Õ∫∫—≠™’ ·≈–°”Àπ¥®”π«π‡ß‘π§à“ Õ∫∫—≠™’¢Õß∫√‘…—∑∑ÿ°ªï „π°“√
·μàßμ—ÈßºŸâ Õ∫∫—≠™’®–·μàßμ—ÈßºŸâ Õ∫∫—≠™’§π‡¥‘¡Õ’°°Á‰¥â

19 æ√–√“™∫—≠≠—μ‘∫√‘…—∑¡À“™π®”°—¥ æ.». 2535
¡“μ√“ 101 „π°“√‡√’¬°ª√–™ÿ¡ºŸâ∂◊ÕÀÿâππ—Èπ „Àâ§≥–°√√¡°“√®—¥∑”‡ªìπÀπ—ß ◊Õπ—¥ª√–™ÿ¡ √–∫ÿ ∂“π∑’Ë «—π ‡«≈“ √–‡∫’¬∫«“√–
°“√ª√–™ÿ¡ ·≈–‡√◊ËÕß∑’Ë®–‡ πÕμàÕ∑’Ëª√–™ÿ¡æ√âÕ¡¥â«¬√“¬≈–‡Õ’¬¥μ“¡ ¡§«√ ‚¥¬√–∫ÿ„Àâ™—¥‡®π«à“‡ªìπ‡√◊ËÕß∑’Ë®–‡ πÕ‡æ◊ËÕ∑√“∫
‡æ◊ËÕÕπÿ¡—μ‘ À√◊Õ‡æ◊ËÕæ‘®“√≥“·≈â«·μà°√≥’ √«¡∑—Èß§«“¡‡ÀÁπ¢Õß§≥–°√√¡°“√„π‡√◊ËÕß¥—ß°≈à“«·≈–®—¥ àß„ÀâºŸâ∂◊ÕÀÿâπ ·≈–
π“¬∑–‡∫’¬π∑√“∫‰¡àπâÕ¬°«à“‡®Á¥«—π°àÕπ«—πª√–™ÿ¡ ∑—Èßπ’È„Àâ‚¶…≥“§”∫Õ°°≈à“«π—¥ª√–™ÿ¡„πÀπ—ß ◊Õæ‘¡æå ‰¡àπâÕ¬°«à“ “¡«—π
°àÕπ«—πª√–™ÿ¡¥â«¬
 ∂“π∑’Ë∑’Ë®–„™â‡ªìπ∑’Ëª√–™ÿ¡μ“¡«√√§Àπ÷Ëß μâÕßÕ¬Ÿà„π∑âÕß∑’ËÕ—π‡ªìπ∑’Ëμ—Èß ”π—°ß“π„À≠à¢Õß∫√‘…—∑À√◊Õ®—ßÀ«—¥„°≈â‡§’¬ß ‡«âπ·μà
¢âÕ∫—ß§—∫®–°”Àπ¥‰«â‡ªìπÕ¬à“ßÕ◊Ëπ

20 æ√–√“™∫—≠≠—μ‘∫√‘…—∑¡À“™π®”°—¥ æ.». 2535
¡“μ√“ 102 ºŸâ∂◊ÕÀÿâπ¡’ ‘∑∏‘‡¢â“ª√–™ÿ¡·≈–ÕÕ°‡ ’¬ß≈ß§–·ππ„π°“√ª√–™ÿ¡ºŸâ∂◊ÕÀÿâπ ·μà®–¡Õ∫©—π∑–„Àâ∫ÿ§§≈Õ◊Ëπ‡¢â“ª√–™ÿ¡·≈–
ÕÕ°‡ ’¬ß≈ß§–·ππ·∑π°Á‰¥â „π°“√π’È„Àâπ”¡“μ√“ 33 «√√§ Õß «√√§ ’Ë ·≈–«√√§Àâ“ ·≈–¡“μ√“ 34 ¡“„™â∫—ß§—∫‚¥¬Õπÿ‚≈¡‚¥¬
„π°√≥’°“√¡Õ∫©—π∑–„Àâ¬◊ËπÀπ—ß ◊Õ¡Õ∫©—π∑– μàÕª√–∏“π°√√¡°“√À√◊ÕºŸâ∑’Ëª√–∏“π°√√¡°“√°”Àπ¥
°“√ÕÕ°‡ ’¬ß≈ß§–·ππ„π«√√§Àπ÷Ëß„π à«π∑’Ë∂◊Õ«à“ÀÿâπÀπ÷Ëß¡’‡ ’¬ßÀπ÷Ëßπ—Èπ¡‘„Àâ„™â∫—ß§—∫°—∫°√≥’∑’Ë∫√‘…—∑ ‰¥âÕÕ°Àÿâπ∫ÿ√‘¡ ‘∑∏‘·≈–
°”Àπ¥„Àâ¡’ ‘∑∏‘ÕÕ°‡ ’¬ß≈ß§–·πππâÕ¬°«à“Àÿâπ “¡—≠



021§≥–°√√¡°“√°‘®°“√‚∑√§¡π“§¡·Ààß™“μ‘

ª√–‚¬™πå Ÿß ÿ¥¢ÕßºŸâ∂◊ÕÀÿâπ·≈–μ—«∫√‘…—∑ ‚§√ß √â“ß

¢Õß§≥–°√√¡°“√‡Õ◊ÈÕ„Àâ°√√¡°“√ “¡“√∂∑”

Àπâ“∑’Ë‰¥âÕ¬à“ß‡ªìπÕ‘ √–®“°ΩÉ“¬®—¥°“√ ®“°∫ÿ§§≈

À√◊Õπ‘μ‘∫ÿ§§≈∑’Ë¡’Õ”π“®§«∫§ÿ¡ΩÉ“¬®—¥°“√ À√◊Õ

®“°°≈ÿà¡Õ◊ËπÊ ∑’Ë¡‘„™àºŸâ∂◊ÕÀÿâπ ∫√‘…—∑¡’Àπâ“∑’Ë¥”‡π‘π

∏ÿ√°‘®Õ¬à“ß∂Ÿ°μâÕßμ“¡°ÆÀ¡“¬·≈–¡’®√‘¬∏√√¡„π

°“√ªØ‘∫—μ‘μàÕºŸâ¡’ à«π‰¥â‡ ’¬∑ÿ°°≈ÿà¡ ¡’√–∫∫°“√

¥”‡π‘πß“π·≈–°“√§«∫§ÿ¡∑’Ë‡À¡“– ¡ ́ ÷Ëß§√Õ∫§≈ÿ¡

°‘®°√√¡¢ÕßΩÉ“¬®—¥°“√„π°“√∫√‘À“√®—¥°“√ß“π

ª√–®”¢ÕßÕß§å°√ ºŸâ∂◊ÕÀÿâπ∑ÿ°√“¬¡’ ‘∑∏‘‡∑à“‡∑’¬¡

°—π®“°§≥–°√√¡°“√·≈–ΩÉ“¬®—¥°“√ ¡’°“√Õ∏‘∫“¬

·≈– ◊ËÕ “√‡°’Ë¬«°—∫ ‘∑∏‘¢ÕßºŸâ∂◊ÕÀÿâπ ·≈–ºŸâ¡’ à«π

‰¥â‡ ’¬Õ¬à“ß™—¥‡®π √«¡∑—Èß‰¥â√—∫°“√√“¬ß“π

‡°’Ë¬«°—∫°“√¥”‡π‘πß“π °“√¥Ÿ·≈μ‘¥μ“¡ μ≈Õ¥®π

º≈ª√–°Õ∫°“√¢Õß∫√‘…—∑ Õ¬à“ß∂Ÿ°μâÕß §√∫∂â«π

·≈– “¡“√∂μ√«® Õ∫‰¥â (¡“μ√“ 128)21 ∂◊Õ‡ªìπ

À—«„® ”§—≠„π°“√°àÕ„Àâ‡°‘¥°“√°”°—∫¥Ÿ·≈°‘®°“√

∑’Ë¥’ ÷́Ëß‡ªìπ≈—°…≥–‡¥àπ¢Õß∫√‘…—∑¡À“™π®”°—¥∑’Ë¡’

°“√„Àâ§«“¡ ”§—≠‡ªìπÕ¬à“ß¡“°

¢. ªí®®—¬§«∫§ÿ¡¿“¬πÕ°

πÕ°‡Àπ◊Õ®“°°“√°”°—∫¿“¬„π

‚§√ß √â“ß¢Õß∫√‘…—∑·≈â« ¢âÕ¥’¢Õß∫√‘…—∑¡À“™π®”°—¥

§◊Õ ¡’ªí®®—¬§«∫§ÿ¡¿“¬πÕ° (external control) ∑’Ë

‡¢â“¡“¡’∫∑∫“∑„π°“√°àÕ„Àâ‡°‘¥°“√°”°—∫¥Ÿ·≈

°‘®°“√∑’Ë¥’Õ’°™—ÈπÀπ÷Ëß ‡™àπ ‡®â“Àπ’È ºŸâ∂◊ÕÀÿâπ∫ÿ√‘¡ ‘∑∏‘

μ≈“¥À≈—°∑√—æ¬å  ∂“∫—π°“√‡ß‘π (°√≥’ÕÕ°Àÿâπ°Ÿâ)

ºŸâ Õ∫∫—≠™’ ‡ªìπμâπ

- ºŸâ  Õ∫∫—≠™’ ºŸâ ∑” À πâ “ ∑’Ë

μ√«® Õ∫∫—≠™’ √“¬‰¥â √“¬®à“¬μ≈Õ¥®π∑√—æ¬å ‘π

·≈–Àπ’È ‘π¢Õß∫√‘…—∑22 ‚¥¬μâÕß∑”√“¬ß“π‡ πÕμàÕ

∑’Ëª√–™ÿ¡ºŸâ∂◊ÕÀÿâπ “¡—≠ª√–®”ªïμ“¡°ÆÀ¡“¬

«à“¥â«¬°“√ Õ∫∫—≠™’ ‚¥¬ºŸâ∑’Ë®–‡¢â“¡“∑”Àπâ“∑’Ë

ºŸâ Õ∫∫—≠™’μâÕß‰¡à‡ªìπ°√√¡°“√ æπ—°ß“π ≈Ÿ°®â“ß

À√◊Õ¥”√ßμ”·Àπàß„¥Ê ¢Õß∫√‘…—∑

- μ≈“¥À≈—°∑√—æ¬å ¬°μ—«Õ¬à“ß

°√≥’°“√ÕÕ°Àÿâπ°Ÿâ¢Õß∫√‘…—∑¡À“™π®”°—¥‡æ◊ËÕ

‡ πÕ¢“¬μàÕª√–™“™πμâÕß∑”μ“¡°ÆÀ¡“¬«à“¥â«¬

À≈—°∑√—æ¬å·≈–μ≈“¥À≈—°∑√—æ¬å ´÷Ëß‰¥â¡’ª√–°“»

§≥–°√√¡°“√°”°—∫μ≈“¥∑ÿπ ‡√◊ËÕß°“√¢ÕÕπÿ≠“μ

·≈–°“√Õπÿ≠“μ„Àâ‡ πÕ¢“¬Àÿâπ°ŸâÕπÿæ—π∏å∑’ËÕÕ°„À¡à23

°”Àπ¥À≈—°‡°≥±å„Àâ∫√‘…—∑∑’Ëª√– ß§å®–‡ πÕ¢“¬

Àÿâπ°ŸâμâÕß¬◊Ëπ§”¢ÕÕπÿ≠“μ®“° ”π—°ß“π§≥–°√√¡°“√

À≈—°∑√—æ¬å·≈–μ≈“¥À≈—°∑√—æ¬å ∑”„Àâ¡’°“√μ√«® Õ∫

Õ’°™—ÈπÀπ÷Ëß

- ‡®â“Àπ’È¢Õß∫√‘…—∑ ΩÉ“¬‡®â“Àπ’È

∫√‘…—∑°Á “¡“√∂‡ªìπºŸâ§«∫§ÿ¡°“√¥”‡π‘π°‘®°“√¢Õß

∫√‘…—∑‰¥â ‡™àπ °√≥’∑’Ë∫√‘…—∑∑”°“√®à“¬‡ß‘πªíπº≈

„Àâ·°àºŸâ∂◊ÕÀÿâπ‚¥¬‰¡à∑”μ“¡À≈—°‡°≥±å∑’Ë°ÆÀ¡“¬

21 æ√–√“™∫—≠≠—μ‘∫√‘…—∑¡À“™π®”°—¥ æ.». 2535
¡“μ√“ 128 ºŸâ∂◊ÕÀÿâπ´÷Ëß¡’Àÿâππ—∫√«¡°—π‰¥â‰¡àπâÕ¬°«à“Àπ÷Ëß„πÀâ“¢Õß®”π«πÀÿâπ∑’Ë®”Àπà“¬‰¥â∑—ÈßÀ¡¥ À√◊ÕºŸâ∂◊ÕÀÿâπ‰¡àπâÕ¬°«à“
Àπ÷Ëß„π “¡¢Õß®”π«πºŸâ∂◊ÕÀÿâπ∑—ÈßÀ¡¥®–‡¢â“™◊ËÕ°—π∑”§”¢Õ‡ªìπÀπ—ß ◊Õ„Àâπ“¬∑–‡∫’¬π ·μàßμ—ÈßºŸâμ√«® Õ∫‡æ◊ËÕ¥”‡π‘π°“√
μ√«® Õ∫°‘®°“√·≈–∞“π–°“√‡ß‘π¢Õß∫√‘…—∑μ≈Õ¥®πμ√«® Õ∫°“√¥”‡π‘πß“π¢Õß§≥–°√√¡°“√¥â«¬°Á‰¥â
„π§”¢Õμ“¡«√√§Àπ÷Ëß ºŸâ¢ÕμâÕß√–∫ÿª√–‡¥Áπ∑’Ë®–„Àâμ√«® Õ∫‚¥¬·®âß™—¥æ√âÕ¡°—∫·®âß™◊ËÕ·≈– ∂“π∑’ËÕ¬Ÿà¢ÕßºŸâ∂◊ÕÀÿâπ§πÀπ÷Ëß‡ªìπ
μ—«·∑π¥â«¬
„Àâπ“¬∑–‡∫’¬π¡’§” —Ëß·μàßμ—Èßæπ—°ß“π‡®â“Àπâ“∑’Ë§πÀπ÷ËßÀ√◊ÕÀ≈“¬§π‡ªìπºŸâμ√«® Õ∫·≈–„π§” —Ëß·μàßμ—ÈßºŸâμ√«® Õ∫ π“¬∑–‡∫’¬π
μâÕß√–∫ÿª√–‡¥Áπ∑’Ë®–„Àâμ√«® Õ∫‚¥¬·®âß™—¥

22 æ√–√“™∫—≠≠—μ‘¡À“™π®”°—¥¡“μ√“ 121
23 ª√–°“»§≥–°√√¡°“√°”°—∫μ≈“¥∑ÿπ ∑’Ë ∑®.12/2552 ‡√◊ËÕß°“√¢ÕÕπÿ≠“μ·≈–°“√Õπÿ≠“μ„Àâ‡ πÕ¢“¬Àÿâπ°ŸâÕπÿæ—π∏å∑’ËÕÕ°„À¡à



022 «“√ “√ °∑™. 2553

°”Àπ¥24 „ÀâÕ”π“®‡®â“Àπ’È„π°“√øÑÕßºŸâ∂◊ÕÀÿâπ„Àâ§◊π

‡ß‘πªíπº≈∑’Ë‰¥â√—∫‰¥â πÕ°®“°π’È„π°“√‡ª≈’Ë¬π·ª≈ß

„¥Ê ¢Õß∫√‘…—∑‚¥¬∑’Ë∑’Ëª√–™ÿ¡ºŸâ∂◊ÕÀÿâπ¡’¡μ‘„Àâ°√–∑”

‡™àπ °“√≈¥∑ÿπ25 °“√§«∫∫√‘…—∑26 °≈à“«§◊Õ∫√‘…—∑

μâÕß¡’Àπ—ß ◊Õ·®âß¡μ‘°“√≈¥∑ÿπ À√◊Õ°“√§«∫∫√‘…—∑

‰ª¬—ß‡®â“Àπ’È¢Õß∫√‘…—∑¿“¬„π 14 «—ππ—∫·μà«—π∑’Ë

∑’Ëª√–™ÿ¡ºŸâ∂◊ÕÀÿâπ≈ß¡μ‘ ´÷ËßÀ“°¡’°“√§—¥§â“π ∫√‘…—∑

®–≈¥∑ÿπ À√◊Õ§«∫∫√‘…—∑¡‘‰¥â®π°«à“®–‰¥â™”√–Àπ’È

À√◊Õ„Àâª√–°—π‡æ◊ËÕÀπ’Èπ—Èπ·≈â« ·≈–°ÆÀ¡“¬¬—ß°”Àπ¥

„Àâ ‘∑∏‘·°à‡®â“Àπ’È∑’Ë¡‘‰¥â§—¥§â“π°“√≈¥∑ÿπ¢Õß∫√‘…—∑

„π°”Àπ¥‡«≈“‡æ√“–‰¡à∑√“∫¡μ‘‚¥¬¡‘‰¥â‡ªìπ§«“¡º‘¥

¢Õß‡®â“Àπ’Èπ—Èπ°Á “¡“√∂øÑÕß§¥’„πÀπ÷Ëßªïπ—∫·μà

®¥∑–‡∫’¬π≈¥∑ÿπ ‡æ◊ËÕ¢Õ„ÀâºŸâ∂◊ÕÀÿâπ∑’Ë‰¥â√—∫‡ß‘π

§à“Àÿâπ§◊πμâÕß√—∫º‘¥μàÕμπ„π®”π«π∑’Ë‰¥â√—∫‰ª‰¥â27

πÕ°®“°π’ÈÀ“°∫√‘…—∑‡≈‘°°—π·≈–

¡’°“√™”√–∫—≠™’·≈â« ºŸâ™”√–∫—≠™’μâÕß∑”°“√·®âß

‡ ®â “ Àπ’È ‡ ªì πÀπ— ß  ◊ Õ ‡æ◊Ë Õ „ Àâ ¬◊Ë π §”∑« ßÀπ’È · °à

ºŸâ™”√–∫—≠™’„πÀπ÷Ëß‡¥◊Õπ¥â«¬28 ´÷Ëß‡®â“Àπ’È¢Õß∫√‘…—∑

 “¡“√∂¡“√à«¡ª√–™ÿ¡°—∫ºŸâ™”√–∫—≠™’‡æ◊ËÕμ°≈ß°—π

„π‡√◊ËÕß¢Õß°“√™”√–Àπ’È‰¥â29

ºŸâμ√«® Õ∫ °ÆÀ¡“¬°”Àπ¥

 ‘∑∏‘„ÀâºŸâ∂◊ÕÀÿâπμ“¡¡“μ√“ 128 Õ“®¢Õ·°àπ“¬

∑–‡∫’¬π„Àâ·μàßμ—ÈßºŸâμ√«® Õ∫À√◊Õπ“¬∑–‡∫’¬πμ“¡

¡“μ√“ 129 ‡æ◊ËÕ¥”‡π‘π°“√μ√«® Õ∫∫√‘…—∑‡¡◊ËÕ¡’

‡ÀμÿÕ—π§«√ ß —¬μ“¡∑’Ë°ÆÀ¡“¬√–∫ÿ‰¥â

2.3 °“√‡ªî¥‡º¬¢âÕ¡Ÿ≈·≈–§«“¡‚ª√àß„ 

(Transparency and disclosure requirement)

°“√‡ªî¥‡º¬¢âÕ¡Ÿ≈‡ªìπæ◊Èπ∞“π ”§—≠

¢Õß°“√´◊ÈÕ¢“¬À≈—°∑√—æ¬å À≈—°°“√π’Èπ”¡“„™â‡æ◊ËÕ

°àÕ„Àâ‡°‘¥§«“¡‡ªìπ∏√√¡·≈–‡∑à“‡∑’¬¡°—π·°à∑—ÈßºŸâ´◊ÈÕ

·≈–ºŸâ¢“¬ ¥—ßπ—Èπ¢âÕ¡Ÿ≈®÷ß‡ªìπÀ—«„® ”§—≠„π°“√

´◊ÈÕ¢“¬ ‡π◊ËÕß®“°°“√μ°≈ß„®´◊ÈÕ¢“¬‡ªìπº≈¢Õß°“√

√—∫√Ÿâ∂÷ß¢âÕ¡Ÿ≈

®“°À≈—°°“√¥—ß°≈à“«æ√–√“™∫—≠≠—μ‘

∫√‘…—∑¡À“™π æ.». 2535 ®÷ß°”Àπ¥Àπâ“∑’Ë·°à∫√‘…—∑

∑’Ë®–∑”°“√‡ πÕ¢“¬ÀÿâπμàÕª√–™“™π μâÕß∑”μ“¡

°ÆÀ¡“¬À≈—°∑√—æ¬å·≈–μ≈“¥À≈—°∑√—æ¬å ÷́Ëß

À≈—°‡°≥±å°“√‡ªî¥‡º¬¢âÕ¡Ÿ≈‡ªìπÀ≈—°‡°≥±å ”§—≠

Õ¬à“ßÀπ÷Ëß∑’Ë∫√‘…—∑μâÕßªØ‘∫—μ‘μ“¡ ‚¥¬°ÆÀ¡“¬‰¥â

°”Àπ¥‡ß◊ËÕπ‰¢„π°“√‡ πÕ¢“¬À≈—°∑√—æ¬åμàÕª√–™“™π

À√◊Õ∫ÿ§§≈„¥Ê «à“ ®–°√–∑”‰¥âμàÕ‡¡◊ËÕºŸâ‡√‘Ë¡®—¥μ—Èß

∫√‘…—∑¡À“™π®”°—¥ ∫√‘…—∑À√◊Õ‡®â“¢ÕßÀ≈—°∑√—æ¬å

‰¥â¬◊Ëπ·∫∫· ¥ß√“¬°“√¢âÕ¡Ÿ≈°“√‡ πÕ¢“¬À≈—°∑√—æ¬å

·≈–√à“ßÀπ—ß ◊Õ™’È™«π μàÕ ”π—°ß“π °.≈.μ. ·≈–

·∫∫· ¥ß√“¬°“√¢âÕ¡Ÿ≈°“√‡ πÕ¢“¬À≈—°∑√—æ¬å

·≈–√à“ßÀπ—ß ◊Õ™’È™«π¥—ß°≈à“«¡’º≈„™â∫—ß§—∫·≈â«

·≈–‰¥â°”Àπ¥·∫∫· ¥ß√“¬°“√¢âÕ¡Ÿ≈°“√‡ πÕ¢“¬

À≈—°∑√—æ¬å„Àâ‡ªìπ‰ªμ“¡·∫∫∑’Ë ”π—°ß“π °.≈.μ.

ª√–°“»°”Àπ¥ ‚¥¬§≥–°√√¡°“√ °.≈.μ. ®–‡ªìπ

ºŸâμ√«® Õ∫√“¬≈–‡Õ’¬¥¿“¬„π‡«≈“∑’Ë°”Àπ¥‰«â

‚¥¬„Àâ¡’º≈∫—ß§—∫‡¡◊ËÕæâπ°”Àπ¥ ’Ë ‘∫Àâ“«—ππ—∫®“°

24 æ√–√“™∫—≠≠—μ‘∫√‘…—∑¡À“™π®”°—¥ æ.». 2535 ¡“μ√“ 118
25 æ√–√“™∫—≠≠—μ‘∫√‘…—∑¡À“™π®”°—¥ æ.». 2535 ¡“μ√“ 141
26 æ√–√“™∫—≠≠—μ‘∫√‘…—∑¡À“™π®”°—¥ æ.». 2535 ¡“μ√“ 147
27 æ√–√“™∫—≠≠—μ‘∫√‘…—∑¡À“™π®”°—¥ æ.». 2535 ¡“μ√“ 144
28 æ√–√“™∫—≠≠—μ‘∫√‘…—∑¡À“™π®”°—¥ æ.». 2535 ¡“μ√“ 162
29 æ√–√“™∫—≠≠—μ‘∫√‘…—∑¡À“™π®”°—¥ æ.». 2535 ¡“μ√“ 171



023§≥–°√√¡°“√°‘®°“√‚∑√§¡π“§¡·Ààß™“μ‘

«—π∑’Ë ”π—°ß“π‰¥â√—∫·∫∫· ¥ß√“¬°“√¢âÕ¡Ÿ≈°“√

‡ πÕ¢“¬À≈—°∑√—æ¬å ·≈–√à“ßÀπ—ß ◊Õ™’È™«π ‚¥¬‰¡à

μâÕß√Õ§”·®âßÕπÿ≠“μ®“° ”π—°ß“π§≥–°√√¡°“√

°.≈.μ. ∑’Ë ”§—≠°ÆÀ¡“¬∫—≠≠—μ‘Àâ“¡¡‘„Àâ„™â∂âÕ¬§”

À√◊Õ¢âÕ§«“¡„¥Ê ∑’Ë‡°‘π§«“¡®√‘ß À√◊Õ‡ªìπ‡∑Á® À√◊Õ

Õ“®∑”„Àâ∫ÿ§§≈Õ◊Ëπ ”§—≠º‘¥

®“°°√–∫«π°“√¥—ß°≈à“«· ¥ß„Àâ

‡ÀÁπ«à“‡¡◊ËÕ∫√‘…—∑„¥‡¢â“¡“ Ÿà√–∫∫π’È °ÁμâÕß¬Õ¡√—∫«à“

À“°μâÕß°“√π”À≈—°∑√—æ¬å¡“‡ πÕ¢“¬μàÕª√–™“™π

·≈â« °ÁμâÕß‡ªî¥‡º¬¢âÕ¡Ÿ≈„Àâª√–™“™π∑√“∫°àÕπ

μ“¡°√–∫«π«‘∏’°“√∑’Ë°ÆÀ¡“¬°”Àπ¥ ‡æ◊ËÕºŸâ≈ß∑ÿπ

À√◊Õª√–™“™π∑—Ë«‰ª®–‰¥â„™â‡ªìπ¢âÕ¡Ÿ≈æ‘®“√≥“«à“

 ¡§«√≈ß∑ÿπÀ√◊Õ‰¡à

·∫∫· ¥ß√“¬°“√¢âÕ¡Ÿ≈°“√‡ πÕ

¢“¬À≈—°∑√—æ¬å∑’Ë°”Àπ¥„ÀâºŸâ‡ πÕ¢“¬À≈—°∑√—æ¬å

μâÕß¬◊ËπμàÕ ”π—°ß“π °.≈.μ. ‡æ◊ËÕæ‘®“√≥“π—Èπ

°ÆÀ¡“¬°”Àπ¥„ÀâμâÕß¬◊Ëπμ“¡·∫∫∑’Ë§≥–°√√¡°“√

°.≈.μ. ª√–°“»°”Àπ¥‚¥¬μâÕß¡’√“¬≈–‡Õ’¬¥¢Õß

√“¬°“√¥—ßπ’È

1. «—μ∂ÿª√– ß§å¢Õß°“√‡ πÕ¢“¬

À≈—°∑√—æ¬åμàÕª√–™“™πÀ√◊Õ∫ÿ§§≈„¥Ê

2. ™◊ËÕ∫√‘…—∑∑’ËÕÕ°À≈—°∑√—æ¬å

3. ∑ÿπ¢Õß∫√‘…—∑

4. ®”π«π·≈–ª√–‡¿∑À≈—°∑√—æ¬å

∑’Ë‡ πÕ¢“¬

5. √“§“∑’Ë§“¥«à“®–¢“¬À≈—°∑√—æ¬å

μàÕÀπà«¬

6. ≈—°…≥–°“√ª√–°Õ∫∏ÿ√°‘®

7. ∞“π–∑“ß°“√‡ß‘π °“√¥”‡π‘πß“π

·≈–¢âÕ¡Ÿ≈∑’Ë ”§—≠¢Õß∏ÿ√°‘®

8. ºŸâ∫√‘À“√·≈–ºŸâ∂◊ÕÀÿâπ√“¬„À≠à

¢Õß∫√‘…—∑∑’ËÕÕ°À≈—°∑√—æ¬å

9. ºŸâ Õ∫∫—≠™’ ∂“∫—π°“√‡ß‘π∑’Ëμ‘¥μàÕ

ª√–®” ·≈–∑’Ëª√÷°…“¢Õß∫√‘…—∑∑’ËÕÕ°À≈—°∑√—æ¬å

10. «‘∏’°“√®Õß ®—¥®”Àπà“¬·≈–

®—¥ √√À≈—°∑√—æ¬å

11. ¢âÕ¡Ÿ≈Õ◊Ëπ„¥μ“¡∑’Ë§≥–°√√¡°“√

°.≈.μ. ª√–°“»°”Àπ¥

¢âÕ¡Ÿ≈μà“ßÊ ∑’Ë §≥–°√√¡°“√ °.≈.μ.

°”Àπ¥„Àâ∫√‘…—∑‡ªî¥‡º¬π—Èπ ‡ÀÁπ‰¥â«à“‡ªìπ¢âÕ¡Ÿ≈∑’Ë

· ¥ß∂÷ß ∂“π–·≈–§«“¡¡—Ëπ§ß¢Õß∫√‘…—∑ Õ’°∑—Èß

«—μ∂ÿª√– ß§å ≈—°…≥–°“√ª√–°Õ∫°‘®°“√ ∫ÿ§§≈

ºŸâ∑’Ë®–‡¢â“¥”√ßμ”·ÀπàßºŸâ∫√‘À“√ «‘∏’°“√¥”‡π‘π°‘®°“√

÷́Ëß‡ªìπ à«π ”§—≠„π°“√μ—¥ ‘π„®¢ÕßºŸâ≈ß∑ÿπ ¬—ß· ¥ß

„Àâ‡ÀÁπ«à“°‘®°“√¢Õß∫√‘…—∑¥—ß°≈à“«¡’·π«‚πâ¡¢Õß

°‘®°“√‡ªìπÕ¬à“ß‰√ §ÿâ¡§à“°—∫°“√≈ß∑ÿπÀ√◊Õ‰¡à

Õ¬à“ß‰√°Á¥’À“°·∫∫· ¥ß√“¬°“√

¢âÕ¡Ÿ≈°“√‡ πÕ¢“¬À≈—°∑√—æ¬å·≈–·∫∫√à“ßÀπ—ß ◊Õ

™’È™«π‰¡à ¡∫Ÿ√≥å À√◊Õ¢“¥μ°∫°æ√àÕß °àÕπ«—π∑’Ë

·∫∫·≈–√à“ßÀπ—ß ◊Õ™’È™«π¡’º≈„™â∫—ß§—∫  ”π—°ß“π

°.≈.μ.  “¡“√∂ —Ëß„Àâ∫√‘…—∑¥—ß°≈à“«·°â‰¢‡æ‘Ë¡‡μ‘¡

„Àâ§√∫∂â«π‰¥â πÕ°®“°π’È·¡â«à“·∫∫·≈–√à“ßÀπ—ß ◊Õ

™’È™«π¡’º≈„™â∫—ß§—∫·≈â«·μà ”π—°ß“π °.≈.μ. μ√«®æ∫

«à“¢âÕ§«“¡¥—ß°≈à“« ‡ªìπ‡∑Á® À√◊Õ¢“¥¢âÕ§«“¡∑’Ë§«√

μâÕß·®âß„π “√– ”§—≠Õ—πÕ“®∑”„Àâ∫ÿ§§≈ºŸâ‡¢â“´◊ÈÕ

À≈—°∑√—æ¬å‡ ’¬À“¬ À√◊Õ¢âÕ§«“¡¡’§«“¡§≈“¥‡§≈◊ËÕπ

®“°§«“¡‡ªìπ®√‘ß  ”π—°ß“π§≥–°√√¡°“√ °.≈.μ.

 “¡“√∂ —Ëß„Àâ√–ß—∫°“√¡’º≈„™â∫—ß§—∫¢Õß·∫∫· ¥ß

√“¬°“√¢âÕ¡Ÿ≈°“√‡ πÕ¢“¬À≈—°∑√—æ¬å·≈–√à“ß

Àπ—ß ◊Õ™’È™«π À√◊ÕÕ“® —Ëß„Àâ‡æ‘°∂Õπ°“√Õπÿ≠“μ

π—Ëπ‰¥â∑—π∑’ À“°„π°√≥’∑’Ë°“√‡ πÕ¢“¬À≈—°∑√—æ¬å
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π—Èπ‰¥â√—∫Õπÿ≠“μμ“¡¡“μ√“ 32, ¡“μ√“ 33 À√◊Õ

¡“μ√“ 3430

°≈à“«‚¥¬ √ÿª °ÆÀ¡“¬«à“¥â«¬

∫√‘…—∑¡À“™π®”°—¥ ‡ªìπ°ÆÀ¡“¬∑’Ë¡’§«“¡∑—π ¡—¬

¡’À≈—°°ÆÀ¡“¬·≈–°Æ‡°≥±åμà“ßÊ ∑’Ë‡Õ◊ÈÕμàÕ°“√

 √â“ß∏√√¡“¿‘∫“≈ °àÕ„Àâ‡°‘¥°“√°”°—∫¥Ÿ·≈°‘®°“√∑’Ë¥’

‡πâπ§«“¡‚ª√àß„ „π°“√¥”‡π‘πß“π ¡’°“√‡ªî¥‡º¬

¢âÕ¡Ÿ≈ ·≈–‡Õ◊ÈÕμàÕ°“√°√–®“¬∑ÿπ‚¥¬°“√√–¥¡∑ÿπ

®“°¿“§ª√–™“™π ∑”„Àâª√–™“™π∑—Ë«‰ª “¡“√∂

‡ªìπ‡®â“¢Õß‰¥â  Õ¥§≈âÕß°—∫§«“¡μâÕß°“√‡ß‘π‡æ◊ËÕ„™â

„π°“√≈ß∑ÿπ¡’¡“° Õ’°∑—Èßæ√–√“™∫—≠≠—μ‘À≈—°∑√—æ¬å

·≈–μ≈“¥À≈—°∑√—æ¬å æ.». 2535 „Àâ ‘∑∏‘‡©æ“–

∫√‘…—∑¡À“™π®”°—¥‡∑à“π—Èπ∑’Ë®–¢ÕÕπÿ≠“μ‡ πÕ

¢“¬Àÿâπ∑’ËÕÕ°„À¡àμàÕª√–™“™π‰¥â ¥—ßπ—Èπ ∫√‘…—∑

¡À“™π®”°—¥®÷ß¡’»—°¬¿“æ∑’Ë®–ª√–°Õ∫°‘®°“√À√◊Õ

∑”∏ÿ√°‘®¢π“¥„À≠à ·≈–¡’§ÿ≥ ¡∫—μ‘∑’Ë‡À¡“– ¡

 ”À√—∫ºŸâ‡¢â“„™âÀ√◊Õ∂◊Õ§≈◊Ëπ§«“¡∂’Ë IMT ¬à“π 2.1 GHz

∑’Ë °∑™. ®–®—¥ √√„Àâ‚¥¬°“√ª√–¡Ÿ≈‰¥â¥’°«à“∫√‘…—∑

®”°—¥

3. °“√π”∫√‘…—∑¡À“™π®”°—¥
‡¢â“®¥∑–‡∫’¬π„πμ≈“¥À≈—°∑√—æ¬å
· ¡â æ √ – √ “ ™ ∫— ≠ ≠— μ‘ ¡ À “ ™ π ®” °— ¥

æ.». ÚıÛı ®–‰¡à‰¥â°”Àπ¥„Àâ∫√‘…—∑¡À“™π®”°—¥

¡’Àπâ“∑’ËμâÕß®¥∑–‡∫’¬π‡¢â“μ≈“¥À≈—°∑√—æ¬å ·μà

ºŸâ‡¢’¬π¡’§«“¡‡ÀÁπ«à“ πÕ°®“°®–°”Àπ¥§ÿ≥ ¡∫—μ‘

ºŸâ‡¢â“„™âÀ√◊Õ∂◊Õ§≈◊Ëπ§«“¡∂’Ë IMT À√◊Õ 3G and beyond

μâÕß‡ªìπ∫√‘…—∑¡À“™π®”°—¥¥—ß∑’Ë°≈à“«‰«â‡∫◊ÈÕßμâπ

·≈â«π—Èπ §«√√–∫ÿ‡ß◊ËÕπ‰¢„Àâ∫√‘…—∑¥—ß°≈à“«μâÕß®¥

∑–‡∫’¬π„πμ≈“¥À≈—°∑√—æ¬å¥â«¬

°“√π”∫√‘…—∑¡À“™π®”°—¥‡¢â“μ≈“¥√Õß

(Secondary Market) ¥—ß°≈à“«‡ªìπ§«“¡æ¬“¬“¡¢Õß

°∑™. ∑’Ë®–π”∫√‘…—∑ºŸâª√–°Õ∫°‘®°“√‚∑√§¡π“§¡

‡¢â“ Ÿàμ≈“¥∑ÿπ‡π◊ËÕß®“°°“√‡ªìπ∫√‘…—∑®¥∑–‡∫’¬π

„πμ≈“¥À≈—°∑√—æ¬å¡’¢âÕ¥’À≈“¬ª√–°“√ ‡™àπ  àß‡ √‘¡

„Àâ¡’°“√°”°—∫¥Ÿ·≈°‘®°“√∑’Ë¥’ °“√√–¥¡∑ÿπÕ¬à“ß¡’

ª√– ‘∑∏‘¿“æ„πμ≈“¥√Õß ·≈–°“√Õ¬Ÿà¿“¬„μâ°Æ‡°≥±å

·≈–°“√°”°—∫¥Ÿ ·≈¢Õß§≥–°√√¡°“√°”°—∫

À≈— °∑ √— æ¬å · ≈ –μ≈“¥À≈— °∑ √— æ¬å √ «¡ ‰ª∂÷ ß

30 æ√–√“™∫—≠≠—μ‘À≈—°∑√—æ¬å·≈–μ≈“¥À≈—°∑√—æ¬å æ.». 2535
¡“μ√“ 33 Àâ“¡¡‘„Àâ∫√‘…—∑‡ πÕ¢“¬À≈—°∑√—æ¬å∑’ËÕÕ°„À¡à ª√–‡¿∑Àÿâπ Àÿâπ°Ÿâ μ—Î«‡ß‘π„∫ ”§—≠· ¥ß ‘∑∏‘∑’Ë®–´◊ÈÕÀÿâπ „∫ ”§—≠· ¥ß
 ‘∑∏‘∑’Ë®–´◊ÈÕÀÿâπ°Ÿâ ·≈–À≈—°∑√—æ¬åÕ◊Ëπ„¥∑’Ë§≥–°√√¡°“√ °.≈.μ. °”Àπ¥ ‡«âπ·μà
(1) ‡ªìπ°“√‡ πÕ¢“¬À≈—°∑√—æ¬å∑’Ë‡¢â“≈—°…≥–μ“¡¡“μ√“ 63
(2) ‰¥â√—∫Õπÿ≠“μ®“° ”π—°ß“π·≈–ªØ‘∫—μ‘μ“¡¡“μ√“ 65 À√◊Õ
(3) ‡ªìπ°“√‡ πÕ¢“¬À≈—°∑√—æ¬å∑’ËÕÕ°„À¡à∑—ÈßÀ¡¥‚¥¬∫√‘…—∑¡À“™π®”°—¥μàÕºŸâ∂◊ÕÀÿâπμ“¡ —¥ à«π°“√∂◊ÕÀÿâπ‚¥¬‰¥â√—∫™”√–√“§“‡μÁ¡
¡Ÿ≈§à“∑’Ë‡ πÕ¢“¬®“°ºŸâ∂◊ÕÀÿâπ
¡“μ√“ 34 °“√‡ πÕ¢“¬Àÿâπ¢Õß∫√‘…—∑®”°—¥μ“¡ª√–¡«≈°ÆÀ¡“¬·æàß ·≈–æ“≥‘™¬å‰¡à«à“®–°√–∑”‚¥¬∫√‘…—∑®”°—¥∑’ËÕÕ°Àÿâππ—ÈπÀ√◊Õ
ºŸâ∂◊ÕÀÿâπ¢Õß ∫√‘…—∑¥—ß°≈à“«¡‘„Àâ°√–∑”‡ªìπ°“√∑—Ë«‰ªÀ√◊ÕμàÕ∫ÿ§§≈„π«ß°«â“ß ‡«âπ·μà®–‰¥â√—∫¬°‡«âπÀ√◊ÕªØ‘∫—μ‘μ“¡À≈—°‡°≥±å ‡ß◊ËÕπ‰¢
·≈–«‘∏’°“√∑’Ë§≥–°√√¡°“√°”°—∫μ≈“¥∑ÿπª√–°“»°”Àπ¥
¡“μ√“ 35 °“√¢Õ‡ πÕ¢“¬À≈—°∑√—æ¬å∑’ËÕÕ°„À¡à·≈–°“√Õπÿ≠“μμ“¡¡“μ√“ 32 ¡“μ√“ 33 ·≈–¡“μ√“ 34 „Àâ‡ªìπ‰ªμ“¡À≈—°‡°≥±å
‡ß◊ËÕπ‰¢ ·≈–«‘∏’°“√∑’Ë§≥–°√√¡°“√°”°—∫μ≈“¥∑ÿπª√–°“»°”Àπ¥ „π°“√π’È§≥–°√√¡°“√°”°—∫μ≈“¥∑ÿπÕ“®ª√–°“»°”Àπ¥
√“¬≈–‡Õ’¬¥„π‡√◊ËÕß ¥—ßμàÕ‰ªπ’È‰«â¥â«¬°Á‰¥â
(1)  —¥ à«π¢ÕßÀπ’È ‘πμàÕ à«π¢ÕßºŸâ∂◊ÕÀÿâπ
(2) √–¬–‡«≈“„π°“√‡ πÕ¢“¬À≈—°∑√—æ¬å
(3) °“√®Õß °“√®—¥®”Àπà“¬ ·≈–°“√®—¥ √√À≈—°∑√—æ¬å
(4) °“√√—∫™”√–√“§“·≈–°“√ àß¡Õ∫À≈—°∑√—æ¬å
(5) °“√‡°Á∫√—°…“·≈–°“√ªØ‘∫—μ‘‡°’Ë¬«°—∫‡ß‘π§à“®ÕßÀ≈—°∑√—æ¬å
(6) ‡ß◊ËÕπ‰¢Õ◊Ëπ∑’Ë®”‡ªìπ„π°“√√—°…“º≈ª√–‚¬™πå¢Õßª√–™“™πºŸâ≈ß∑ÿπ
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μ≈“¥À≈—°∑√—æ¬å·Ààßª√–‡∑»‰∑¬ ÷́ËßπÕ°®“°®–

™à«¬≈¥μâπ∑ÿπ„π°“√°”°—∫¥Ÿ·≈·≈â« ¬—ß‡ √‘¡

ª√– ‘∑∏‘¿“æ„π·ßà°“√°”°—∫¥Ÿ·≈∑’Ë‡¢â¡ß«¥¢÷ÈπÕ’°

¢—ÈπÀπ÷Ëß·≈–‡ªìπ°“√ √â“ß»—°¬¿“æ·≈–¬°√–¥—∫

¡“μ√∞“π„π·ßà¢Õßμ—«∫√‘…—∑¡À“™π®”°—¥ºŸâÕ¬Ÿà

¿“¬„μâ°Æ‡°≥±å°“√°”°—∫¥Ÿ·≈¥—ß°≈à“«¥â«¬

3.1 °“√°”°—∫¥Ÿ·≈°‘®°“√∑’Ë¥’

¥—ß∑’Ë‰¥â°≈à“«¢â“ßμâπ·≈â« ‚§√ß √â“ß

¢Õß∫√‘…—∑¡À“™π®”°—¥μ“¡°ÆÀ¡“¬°àÕ„Àâ‡°‘¥

°“√°”°—∫¥Ÿ·≈°‘®°“√∑’Ë¥’ À“°∫√‘…—∑¡À“™π®”°—¥

¥”‡π‘π°“√®¥∑–‡∫’¬π„πμ≈“¥À≈—°∑√—æ¬åμâÕßÕ¬Ÿà

¿“¬„μâ°“√°”°—∫¥Ÿ·≈¢Õß§≥–°√√¡°“√°”°—∫

À≈—°∑√—æ¬å·≈–μ≈“¥À≈—°∑√—æ¬å ·≈–μ≈“¥À≈—°∑√—æ¬å

·Ààßª√–‡∑»‰∑¬Õ’°¢—ÈπÀπ÷Ëß ´÷ËßÕß§å°√∑’Ë‡°’Ë¬«¢âÕß‡À≈à“π’È

‰¥â¡’§«“¡æ¬“¬“¡∑’Ë®– àß‡ √‘¡„Àâ¡’°“√°”°—∫¥Ÿ·≈

°‘®°“√∑’Ë¥’„π∫√‘…—∑®¥∑–‡∫’¬πÕ¬à“ß·¢Áß¢—π ‡™àπ

°. μ ≈ “ ¥ À ≈— ° ∑ √— æ ¬å ‰ ¥â ®— ¥ μ—È ß

»Ÿπ¬åæ—≤π“°“√°”°—∫¥Ÿ·≈°‘®°“√∫√‘…—∑®¥∑–‡∫’¬π

(Corporate Governance Center) ¢÷Èπ‡¡◊ËÕ‡¥◊Õπ°√°Æ“§¡

2545 ‡æ◊ËÕ√≥√ß§å·≈– àß‡ √‘¡„Àâ∫√‘…—∑®¥∑–‡∫’¬π

μ√–Àπ—°∂÷ß§«“¡ ”§—≠·≈–ª√–‚¬™πå¢Õß°“√

°”°—∫¥Ÿ·≈°‘®°“√∑’Ë¥’ ∑—Èßª√–‚¬™πåμàÕ∫√‘…—∑ ·≈–

ª√–‚¬™πåμàÕºŸâ¡’ à«π‰¥â‡ ’¬ Õ“∑‘ ºŸâ∂◊ÕÀÿâπ §Ÿà§â“ ≈Ÿ°§â“

‡®â“Àπ’È æπ—°ß“π ·≈–™ÿ¡™π ‡ªìπμâπ ·≈–‡æ◊ËÕ

‡ √‘¡ √â“ß§«“¡√Ÿâ§«“¡‡¢â“„®„π·π«ªØ‘∫—μ‘‡√◊ËÕß°“√

°”°—∫¥Ÿ·≈°‘®°“√∑’Ë¥’ μ≈Õ¥®π‡æ◊ËÕº≈—°¥—π„Àâ∫√‘…—∑

®¥∑–‡∫’¬ππ”À≈—°°“√°”°—∫¥Ÿ·≈°‘®°“√∑’Ë¥’‰ªª√—∫„™â

·≈–ªØ‘∫—μ‘Õ¬à“ß®√‘ß®—ß

¢. μ≈“¥À≈—°∑√—æ¬å‰¥âÕÕ°À≈—°°“√

°”°—∫¥Ÿ·≈°‘®°“√∑’Ë¥’ ”À√—∫∫√‘…—∑®¥∑–‡∫’¬π ªï 2549

‚¥¬‡∑’¬∫‡§’¬ß À≈—°¢Õß OECD (Organization for

Economic Co-operation and Development) Principles

of Corporate Governanceû 2004 ·≈–¢âÕ‡ πÕ·π–

¢Õß∏π“§“√‚≈° ÷́Ëß∂◊Õ‡ªìπ§Ÿà¡◊ÕÀ≈—°∑’Ë ”§—≠¢Õß

∫√‘…—∑®¥∑–‡∫’¬π ‡π◊ÈÕÀ“¿“¬„πª√–°Õ∫¥â«¬À≈—°

°“√·≈–·π«ªØ‘∫—μ‘∑’Ë¥’‡°’Ë¬«°—∫°“√°”°—∫¥Ÿ·≈°‘®°“√

πÕ°‡Àπ◊Õ®“°‡√◊ËÕß∑’Ë°ÆÀ¡“¬°”Àπ¥„ÀâªØ‘∫—μ‘

‰«âÕ¬à“ß™—¥‡®π·≈â« ´÷Ëß‡π◊ÈÕÀ“ “√–®–¡ÿàß‡πâπ„π

ª√–‡¥Áπ‡√◊ËÕß  ‘∑∏‘¢ÕßºŸâ∂◊ÕÀÿâπ, °“√ªØ‘∫—μ‘μàÕºŸâ∂◊ÕÀÿâπ

Õ¬à“ß‡∑à“‡∑’¬¡°—π, ∫∑∫“∑¢ÕßºŸâ¡’ à«π‰¥â‡ ’¬,

°“√‡ªî¥‡º¬¢âÕ¡Ÿ≈·≈–§«“¡‚ª√àß„  ·≈–§«“¡

√—∫º‘¥™Õ∫¢Õß§≥–°√√¡°“√ ‡æ◊ËÕ‡ªìπ·π«∑“ß„Àâ

∫√‘…—∑®¥∑–‡∫’¬π„πμ≈“¥À≈—°∑√—æ¬åπ”‰ªªØ‘∫—μ‘

„Àâ¡“°∑’Ë ÿ¥ ·≈–„Àâ‡ªî¥‡º¬¢âÕ¡Ÿ≈º≈¢Õß°“√π”

À≈—°°“√°”°—∫¥Ÿ·≈°‘®°“√∑’Ë¥’‰ªªØ‘∫—μ‘μàÕºŸâ∂◊ÕÀÿâπ

ºŸâ≈ß∑ÿπ ºŸâ¡’ à«π‰¥â‡ ’¬ ·≈–ºŸâ‡°’Ë¬«¢âÕß ‚¥¬„Àâ‡ªî¥‡º¬

¢âÕ¡Ÿ≈¥—ß°≈à“«„π·∫∫· ¥ß√“¬°“√¢âÕ¡Ÿ≈ª√–®”ªï

(·∫∫ 56-1) ·≈–√“¬ß“πª√–®”ªï¢Õß∫√‘…—∑ √«¡‰ª∂÷ß

™àÕß∑“ßÕ◊Ëπμ“¡∑’Ë‡ÀÁπ«à“‡À¡“– ¡31

πÕ°®“°„π·ßà¢Õßμ—«Àπà«¬ß“π‰¡à«à“®–‡ªìπ

§≥–°√√¡°“√°”°—∫À≈—°∑√—æ¬å·≈–μ≈“¥À≈—°∑√—æ¬å

À√◊Õμ—«μ≈“¥À≈—°∑√—æ¬å®–¡’ à«π„π°“√™à«¬æ—≤π“

·≈–°àÕ„Àâ‡°‘¥°“√°”°—∫¥Ÿ·≈°‘®°“√∑’Ë¥’·≈â« ‚§√ß √â“ß

·≈–°≈‰°¢Õßμ≈“¥√Õß °Á¡’ à«π ”§—≠‡™àπ°—π

®–‡ÀÁπ‰¥â®“° Ross et al.32 ÷́Ëß‰¥â»÷°…“‡°’Ë¬«°—∫

°“√®—¥À“‡ß‘π∑ÿπ¢ÕßÕß§å°√ (Corporate Finance) ‚¥¬

‡ πÕ∑ƒ…Æ’μ≈“¥∑’Ë¡’ª√– ‘∑∏‘¿“æ ·≈–Õ∏‘∫“¬«à“

μ≈“¥®–¡’ª√– ‘∑∏‘¿“æ‰¥â∂â“√“§“¢ÕßÀÿâπ –∑âÕπ∂÷ß

¢âÕ¡Ÿ≈∑’Ë¡’Õ¬Ÿà °“√»÷°…“¥—ß°≈à“«¡’π—¬¬–∑’Ë ”§—≠

°≈à“«§◊Õ μ≈“¥∑ÿπ∑’Ë¡’ª√– ‘∑∏‘¿“æ®–°àÕ„Àâ‡°‘¥

31 √“¬≈–‡Õ’¬¥ ‚ª√¥¥Ÿ μ≈“¥À≈—°∑√—æ¬å·Ààßª√–‡∑»‰∑¬, À≈—°°“√°”°—∫¥Ÿ·≈°‘®°“√∑’Ë¥’ ”À√—∫∫√‘…—∑®¥∑–‡∫’¬π ªï 2549, æ.».2549.
32 STEPHEN A. ROSS, RANDOLPH W. WESTERFIELD & JEFFREY JAFFE, CORPORATE FINANCE (7th ed. 2007).
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·√ß®Ÿß„®„π°“√∑”ß“π¢ÕßºŸâ¡’Õ”π“®®—¥°“√‡æ◊ËÕ

ª√–‚¬™πå¢ÕßºŸâ∂◊ÕÀÿâπ ‚¥¬„πμ≈“¥∑’Ë¡’ª√– ‘∑∏‘¿“æ

°“√μ—¥ ‘π„®∑’Ë‰¡à‡ªìπ‰ª‡æ◊ËÕ°“√‡æ‘Ë¡º≈°”‰√„Àâ°—∫

°‘®°“√®– àßº≈„Àâ√“§“Àÿâπ¢Õß°‘®°“√≈¥≈ß ·≈–

∑”„Àâ¡’·π«‚πâ¡„π°“√‡ª≈’Ë¬πμ—«§≥–°√√¡°“√¢Õß

∫√‘…—∑À√◊Õ‡ª≈’Ë¬π·ª≈ßÕ”π“®°“√§«∫§ÿ¡°‘®°“√‰¥â

3.2 °“√√–¥¡∑ÿπÕ¬à“ß¡’ª√– ‘∑∏‘¿“æ

ºà“πμ≈“¥√Õß·≈– àß‡ √‘¡°“√·¢àß¢—πÕ¬à“ß‡ √’

μ≈“¥∑ÿπ¡’∫∑∫“∑ ”§—≠μàÕ√–∫∫

‡»√…∞°‘®¢Õßª√–‡∑»Õ¬à“ß‡ÀÁπ‰¥â™—¥„πªí®®ÿ∫—π

‚¥¬‡©æ“–Õ¬à“ß¬‘Ëß ∫∑∫“∑„π°“√‡ªìπ™àÕß∑“ß

√–¥¡∑ÿπÕ¬à“ß¡’ª√– ‘∑∏‘¿“æπÕ°‡Àπ◊Õ®“°°“√

°Ÿâ¬◊¡‡ß‘π®“°∏π“§“√æ“≥‘™¬å‡ªìπÀ≈—° °“√Õ“»—¬

·À≈àß‡ß‘π∑ÿπ®“°∏π“§“√æ“≥‘™¬å‡ªìπÀ≈—°π—ÈπÕ“®¡’

§«“¡‡ ’Ë¬ß‚¥¬‡©æ“–Õ¬à“ß¬‘Ëß„π™à«ß‡°‘¥«‘°ƒμ‘‡»√…∞°‘®

∏π“§“√æ“≥‘™¬å¡—°®–‡æ‘Ë¡§«“¡√–¡—¥√–«—ß„π°“√

„Àâ ‘π‡™◊ËÕ À√◊Õ¡—°®–„™âπ‚¬∫“¬‡√àß√—¥Àπ’È§◊π ·≈–

μâÕß°“√„Àâ∏ÿ√°‘®¡’ à«π∑ÿπ¢ÕßºŸâ∂◊ÕÀÿâπ¡“°¢÷Èπ

‡π◊ËÕß®“°∏ÿ√°‘®∑’Ë¡’‚§√ß √â“ß√–À«à“ß ‘π‡™◊ËÕ°—∫

 à«π¢Õß∑ÿπ∑’Ë‡À¡“– ¡®–¡’§«“¡‡ ’Ë¬ß∑’ËμË”°«à“

‡æ√“– à«π∑ÿπ®–‡¢â“¡“√—∫§«“¡‡ ’Ë¬ß∑’Ë‡°‘¥¢÷Èπ®“°

§«“¡º—πº«π¢Õßªí®®—¬¿“¬πÕ°‰¥â ª√– ∫°“√≥å

®“°¢âÕ®”°—¥¢Õßμ≈“¥°“√‡ß‘π‰∑¬∑’Ëºà“π¡“¢â“ßμâπ

‰¥â àßº≈„Àâ‡°‘¥°≈‰°°“√ª√—∫μ—«¢ÕßºŸâ≈ß∑ÿπ∑’Ë®–À“

∑“ß‡≈◊Õ°„À¡àÊ „Àâ°—∫μπ‡Õß¡“°¢÷Èπ ¥—ß®–‡ÀÁπ‰¥â

®“°°“√‡§≈◊ËÕπ¬â“¬‡ß‘π∑ÿπ®“°μ≈“¥‡ß‘π¡“ Ÿàμ≈“¥

∑ÿπ„π™à«ß∑’Ë‡°‘¥¿“«–«‘°ƒμ¥—ß°≈à“« ¥—ßπ—Èπ °“√„Àâ

§«“¡ ”§—≠°—∫μ≈“¥∑ÿπ„π°“√‡ªìπ·À≈àß√–¥¡∑ÿπ

πÕ°‡Àπ◊Õ®“°∏π“§“√æ“≥‘™¬å®–™à«¬°√–®“¬§«“¡‡ ’Ë¬ß

∑’Ë®–‡°‘¥®“°°“√º—πº«π¢Õß√–∫∫‡»√…∞°‘®‰¥â33

‚¥¬‡©æ“–Õ¬à“ß¬‘Ëß °“√√–¥¡∑ÿπºà“πμ≈“¥À≈—°∑√—æ¬å

·Ààßª√–‡∑»‰∑¬´÷Ëß∂◊Õ‡ªìπ»Ÿπ¬å°≈“ß°“√√–¥¡∑ÿπ

¢Õß∫√‘…—∑®¥∑–‡∫’¬π„πμ≈“¥√Õß ¡’°≈‰°‡æ◊ËÕ

ªÑÕß°—π°“√°√–∑”∑’Ë‰¡à‡ªìπ∏√√¡·≈–‡πâπ°“√‡ªî¥‡º¬

¢âÕ¡Ÿ≈„π°“√‡ πÕ¢“¬À≈—°∑√—æ¬å·≈–¡’§«“¡‚ª√àß„ 

μ≈Õ¥°√–∫«π°“√´◊ÈÕ¢“¬

3.3 °“√°”°—∫¥Ÿ·≈‚¥¬ ”π—°ß“π§≥–

°√√¡°“√°”°—∫À≈—°∑√—æ¬å·≈–μ≈“¥À≈—°∑√—æ¬å

(°.≈.μ.) ·≈–§≥–°√√¡°“√μ≈“¥À≈—°∑√—æ¬å

·Ààßª√–‡∑»‰∑¬

°“√∑’Ë∫√‘…—∑¡À“™π®”°—¥μâÕß°“√‡¢â“

‡ªìπ∫√‘…—∑®¥∑–‡∫’¬π„πμ≈“¥À≈—°∑√—æ¬å‡æ◊ËÕ„Àâ

ºŸâ≈ß∑ÿπ “¡“√∂°√–∑”°“√´◊ÈÕ¢“¬‰¥â‚¥¬ßà“¬ ∑”„Àâ

‡°‘¥ ¿“æ§≈àÕß„π°“√‡ª≈’Ë¬π¡◊Õ·≈–‡æ‘Ë¡¡Ÿ≈§à“∑“ß

‡»√…∞°‘® Õ¬à“ß‰√°Á¥’ ∫√‘…—∑¡À“™π®”°—¥π—ÈπμâÕß

Õ¬Ÿà¿“¬„μâ°Æ‡°≥±å·≈–°“√°”°—∫¥Ÿ·≈∑’Ë‡¢â¡ß«¥

¡“°¢÷Èπ ‚¥¬¡’Àπâ“∑’ËμâÕßªØ‘∫—μ‘μ“¡æ√–√“™∫—≠≠—μ‘

À≈—°∑√—æ¬å·≈–μ≈“¥À≈—°∑√—æ¬å æ.». 2535 °Æ‡°≥±å

¢âÕ∫—ß§—∫¢Õß§≥–°√√¡°“√°”°—∫À≈—°∑√—æ¬å

·≈–μ≈“¥À≈—°∑√—æ¬å (°.≈.μ.) ·≈–§≥–°√√¡°“√

μ≈“¥À≈—°∑√—æ¬å·Ààßª√–‡∑»‰∑¬ √«¡‰ª∂÷ß·π«∑“ß

ªØ‘∫—μ‘∑’Ë¥’∑’ËÕÕ°‚¥¬Õß§å°√∑’Ë‡°’Ë¬«¢âÕß ¥—ßμàÕ‰ªπ’È

°. μ“¡æ√–√“™∫—≠≠—μ‘À≈—°∑√—æ¬å

·≈–μ≈“¥À≈—°∑√—æ¬å æ.». 2535

æ √ – √ “ ™ ∫— ≠ ≠— μ‘ À ≈— ° ∑ √— æ ¬å · ≈ –

μ≈“¥À≈—°∑√—æ¬å°”Àπ¥„Àâ∫√‘…—∑∑’ËμâÕß°“√‡ πÕ

¢“¬À≈—°∑√—æ¬å„πμ≈“¥À≈—°∑√—æ¬åμâÕßπ”À≈—°∑√—æ¬å

¥— ß°≈à “« ‰ª®¥∑– ‡∫’ ¬π°—∫μ≈“¥À≈—°∑√—æ¬å

μ“¡¡“μ√“ 157 ·≈– 189 ‚¥¬∑’Ëμ≈“¥À≈—°∑√—æ¬å

μâÕßæ‘®“√≥“·≈–‡ πÕ§«“¡‡ÀÁπμàÕ§≥–°√√¡°“√

33 √“¬≈–‡Õ’¬¥‚ª√¥¥Ÿ §≥–°√√¡°“√μ≈“¥∑ÿπ, ·ºπæ—≤π“μ≈“¥∑ÿπ‰∑¬, 4 æƒ»®‘°“¬π æ.». 2552
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μ≈“¥À≈—°∑√—æ¬å‡æ◊ËÕ —Ëß√—∫À√◊Õ‰¡à√—∫‡ªìπÀ≈—°∑√—æ¬å

®¥∑–‡∫’¬π πÕ°®“°π’È∫√‘…—∑∑’ËÕÕ°À≈—°∑√—æ¬å

®¥∑–‡∫’¬πμâÕß®—¥„Àâ¡’∑–‡∫’¬πºŸâ∂◊ÕÀ≈—°∑√—æ¬å

(¡“μ√“ 191) ºŸâ Õ∫∫—≠™’¢Õß∫√‘…—∑°ÁμâÕß‰¥â√—∫

§«“¡‡ÀÁπ™Õ∫ (¡“μ√“ 199 ª√–°Õ∫ ¡“μ√“ 61)

¢. μ“¡°Æ‡°≥±å¢Õß§≥–°√√¡°“√

°”°—∫À≈—°∑√—æ¬å·≈–μ≈“¥À≈—°∑√—æ¬å·≈–

§≥–°√√¡°“√μ≈“¥À≈—°∑√—æ¬å·Ààßª√–‡∑»‰∑¬

„π∑’Ëπ’È ®–¢Õ°≈à“«∂÷ß„π à«π∑’Ë

‡°’Ë¬«¢âÕß°—∫μ≈“¥À≈—°∑√—æ¬å·Ààßª√–‡∑»‰∑¬‡ªìπÀ≈—°

μ≈“¥À≈—°∑√—æ¬å·Ààßª√–‡∑»‰∑¬‰¥â¡’°“√ÕÕ°

°Æ‡°≥±å„π°“√°”°—∫¥Ÿ·≈∫√‘…—∑∑’Ë®¥∑–‡∫’¬π

„πμ≈“¥À≈—°∑√—æ¬åπÕ°‡Àπ◊Õ®“°∫∑∫—≠≠—μ‘μ“¡

æ√–√“™∫—≠≠—μ‘À≈—°∑√—æ¬å·≈–μ≈“¥À≈—°∑√—æ¬å

æ.». 2535 ‰«âÕ¬à“ß‡ªìπ√–∫∫ ‰¡à«à“®–‡ªìπ°Æ‡°≥±å

«à“¥â«¬‡√◊ËÕß°“√®¥∑–‡∫’¬πÀ≈—°∑√—æ¬å·≈–°“√‡ªî¥

‡º¬¢âÕ¡Ÿ≈ °“√´◊ÈÕ¢“¬À≈—°∑√—æ¬å ‡ªìπμâπ  ”À√—∫

∫√‘…—∑¡À“™π®”°—¥∑’Ë®¥∑–‡∫’¬π„πμ≈“¥À≈—°∑√—æ¬å

·≈–ª√–¡Ÿ≈„∫Õπÿ≠“μ‰¥â ®–μâÕßªØ‘∫—μ‘μ“¡°Æ‡°≥±å

¥—ß°≈à“«Õ¬à“ß‡§√àß§√—¥ ‰¡à«à“®–‡ªìπÀπâ“∑’Ë¢Õß

∫√‘…—∑®¥∑–‡∫’¬π‡°’Ë¬«°—∫°√√¡°“√μ√«® Õ∫

ºŸâ∫√‘À“√ ·≈–°“√‡ªî¥‡º¬¢âÕ¡Ÿ≈ ‡™àπ ª√–°“»

μ≈“¥À≈—°∑√—æ¬å·Ààßª√–‡∑»‰∑¬ ‡√◊ËÕß·π«∑“ßªØ‘∫—μ‘

‡°’Ë¬«°—∫°“√‡ªî¥‡º¬ “√ π‡∑»¢Õß∫√‘…—∑®¥∑–‡∫’¬π,

ª√–°“»§≥–°√√¡°“√μ≈“¥À≈—°∑√—æ¬å·Ààßª√–‡∑»‰∑¬

‡√◊ËÕßÀ≈—°‡°≥±å ‡ß◊ËÕπ‰¢ ·≈–«‘∏’°“√„π°“√‡ªî¥‡º¬

¢âÕ¡Ÿ≈‡æ◊ËÕ§ÿâ¡§√Õßª√–‚¬™πåÀ√◊Õ à«π‰¥â‡ ’¬¢Õß

ª√–™“™π æ.». 2548 √«¡‰ª∂÷ß¢âÕ°”Àπ¥„π‡√◊ËÕß

°“√§√Õ∫ß”°‘®°“√ ‡ªìπμâπ

§. ·π«∑“ßªØ‘∫—μ‘∑’Ë¥’

μ≈“¥À≈—°∑√—æ¬å·Ààßª√–‡∑»‰∑¬

‰¥â°”Àπ¥·π«∑“ßªØ‘∫—μ‘∑’Ë¥’ (best practice guidelines)

À√◊Õ¢âÕæ÷ßªØ‘∫—μ‘∑’Ë¥’ ”À√—∫∫√‘…—∑®¥∑–‡∫’¬π„π

μ≈“¥À≈—°∑√—æ¬å‰«âÕ¬à“ß§√Õ∫§≈ÿ¡ ´÷Ëß·π«∑“ß¥—ß°≈à“«

¡‘„™à‡ªìπ°ÆÀ¡“¬®÷ß‰¡à¡’ ¿“æ∫—ß§—∫∑“ß°ÆÀ¡“¬

À√◊Õ‡ªìπ¢âÕ°”Àπ¥«à“®–μâÕß°√–∑” À“°·μà‡ªìπ

«‘π—¬∑“ß∏ÿ√°‘®∑’Ë∫√‘…—∑®¥∑–‡∫’¬π§«√π”‰ªªØ‘∫—μ‘

¡‘©–π—Èπ Õ“®∂Ÿ°≈ß‚∑…‚¥¬¡“μ√°“√∑“ß —ß§¡‰¥â

·≈–Õ¬à“ß∑’Ë°≈à“«‰ª¢â“ßμâπ«à“‚¥¬‡π◊ÈÕ·∑â¢Õß·π«∑“ß

ªØ‘∫—μ‘∑’Ë¥’‡À≈à“π’È¡‘„™à°ÆÀ¡“¬®÷ß “¡“√∂‡ª≈’Ë¬π·ª≈ß

·°â‰¢„Àâ Õ¥§≈âÕß°—∫°√–· °“√¥”‡π‘π∏ÿ√°‘®‰¥â

‡ªìπÕ¬à“ß¥’ ¬°μ—«Õ¬à“ß‡™àπ §Ÿà¡◊Õ∫√‘…—∑®¥∑–‡∫’¬π

§Ÿà¡◊Õ°“√‡ªî¥‡º¬¢âÕ¡Ÿ≈ À“°∫√‘…—∑®¥∑–‡∫’¬ππ”‰ª

ªØ‘∫—μ‘ ¬àÕ¡°àÕ„Àâ‡°‘¥º≈¥’μàÕ∫√‘…—∑‡Õß

4. ∫∑∫“∑¢Õß °∑™.
§≥–°√√¡°“√°‘®°“√‚∑√§¡π“§¡

·Ààß™“μ‘ (°∑™.) „π∞“π–Õß§å°√°”°—∫¥Ÿ·≈‰¥â¡ÿàß¡—Ëπ

æ—≤π“°“√°”°—∫¥Ÿ·≈·≈–ÕÕ°°Æ‡°≥±å„π°“√

ª√–°Õ∫°‘®°“√‚∑√§¡π“§¡¡“Õ¬à“ßμàÕ‡π◊ËÕß

„π√–¬–∑’Ëºà“π¡“ °∑™. ‰¥â¡’°“√¥”‡π‘π°“√»÷°…“

·≈–√à“ß°Æ‡°≥±å‡æ◊ËÕπ”¡“∫—ß§—∫„™â„π°“√®—¥ √√

§≈◊Ëπ§«“¡∂’Ë IMT À√◊Õ 3G and beyond ∑’Ë®–¡’¢÷Èπ

‚¥¬¬÷¥μ“¡·ºπ·¡à∫∑°‘®°“√‚∑√§¡π“§¡ ©∫—∫∑’Ë 2

(æ.». 2551 - 2553) ∑’Ë àß‡ √‘¡„Àâ¡’°“√æ—≤π“¥â“π°“√

·¢àß¢—π‚¥¬‡ √’Õ¬à“ß‡ªìπ∏√√¡ ‚¥¬°”Àπ¥¬ÿ∑∏»“ μ√å

„π°“√ àß‡ √‘¡°“√‡¢â“ Ÿàμ≈“¥·≈–¡’‡ªÑ“À¡“¬„π°“√

¥”‡π‘πß“π §◊Õ ¡’À≈—°‡°≥±å°“√Õπÿ≠“μ°“√ª√–°Õ∫

°‘®°“√‚∑√§¡π“§¡∑’Ë„™â‡∑§‚π‚≈¬’„À¡à ‡™àπ 3G,

WIMAX ‡ªìπμâπ πÕ°®“°π’È ¬—ß¡’°“√°”Àπ¥„Àâ¡’

°“√æ—≤π“¥â“π°“√∫√‘À“√®—¥°“√∑√—æ¬“°√‚∑√§¡π“§¡

‚¥¬°”Àπ¥¬ÿ∑∏»“ μ√å àß‡ √‘¡„Àâ¡’∑√—æ¬“°√

‚∑√§¡π“§¡ ”À√—∫°“√„Àâ∫√‘°“√‚∑√§¡π“§¡

‡™‘ßæ“≥‘™¬åÕ¬à“ßæÕ‡æ’¬ß·≈–‡À¡“– ¡ ‚¥¬¡’



028 «“√ “√ °∑™. 2553

‡ªÑ“À¡“¬„π°“√¥”‡π‘πß“π§◊Õ¡’°“√®—¥ √√§«“¡∂’Ë

«‘∑¬ÿ ”À√—∫‡∑§‚π‚≈¬’ 3G ·≈– BWA ´÷Ëß °∑™. °Á‰¥â

«“ßπ‚¬∫“¬„π°“√¥”‡π‘πß“π„Àâ Õ¥√—∫°—∫·ºπ·¡à∫∑

¥—ß°≈à“« ®–‡ÀÁπ‰¥â®“°π‚¬∫“¬°“√∫√‘À“√§≈◊Ëπ§«“¡∂’Ë

¡ÿàß„Àâ¡’°“√®—¥ √√Õ¬à“ß‡ªìπ∏√√¡·≈–„™âª√–‚¬™πå

§≈◊Ëπ§«“¡∂’ËÕ¬à“ß¡’ª√– ‘∑∏‘¿“æ‡æ◊ËÕª√–‚¬™πå Ÿß ÿ¥

¢Õßª√–™“™π·≈–ª√–™“™“μ‘ π‚¬∫“¬°“√·¢àß¢—π

‚¥¬¡ÿàß π—∫ πÿπ„Àâ„™â°≈‰°μ≈“¥ ‡æ◊ËÕ‡°‘¥°“√·¢àß¢—π

„π°μ‘°“∑’Ë‡ªìπ∏√√¡„πμ≈“¥‚∑√§¡π“§¡ ·≈–

Õÿμ “À°√√¡μàÕ‡π◊ËÕß ·≈–π‚¬∫“¬°“√ÕÕ°„∫Õπÿ≠“μ

¡ÿàßÕÕ°„∫Õπÿ≠“μ‚¥¬°“√·¢àß¢—π‚¥¬‡ √’Õ¬à“ß

‡ªìπ∏√√¡·≈–ªÑÕß°—π°“√ºŸ°¢“¥34 ‡ªìπμâπ

°∑™. ‰¥â¡’°“√¥”‡π‘π°“√‡μ√’¬¡§«“¡

æ√âÕ¡„π°“√®—¥ √√§≈◊Ëπ§«“¡∂’Ë IMT À√◊Õ 3G and

beyond ¡“Õ¬à“ßμàÕ‡π◊ËÕß ∑—Èßπ’È ºŸâ‡¢’¬π¡’§«“¡‡ÀÁπ«à“

°“√∑’Ë®–°”Àπ¥«—π ‡«≈“ ‡æ◊ËÕ°“√ª√–¡Ÿ≈§≈◊Ëπ§«“¡∂’Ë

«‘∑¬ÿ≈à«ßÀπâ“ ¡‘„™à “√– ”§—≠À√◊Õ¡’§«“¡ ¡‡Àμÿ

 ¡º≈∑’Ë °∑™. ®–μâÕß¬÷¥∂◊Õ ∑’Ë ”§—≠§◊Õ„π à«π¢Õß

°∑™. ´÷Ëß‡ªìπÕß§å°√°”°—∫¥Ÿ·≈¡’§«“¡®”‡ªìπμâÕß

æ‘®“√≥“ ª√–‡¡‘π·≈–∑”°‘®°√√¡¥â“π°”°—∫¥Ÿ·≈

∑’Ë®”‡ªìπ (regulatory stock checking) ·≈–°”Àπ¥

·π«π‚¬∫“¬¬ÿ∑∏»“ μ√å (strategic decision and policy)

„Àâ™—¥‡®π§√∫∂â«π ¡∫Ÿ√≥å‡ ’¬°àÕπ ¡’°“√‡μ√’¬¡

§«“¡æ√âÕ¡ ‡æ◊ËÕ„Àâ°“√®—¥ √√§≈◊Ëπ§«“¡∂’Ë‡ªìπ‰ª

Õ¬à“ß√“∫√◊Ëπ ª√“»®“°¢âÕμ‘¥¢—¥·≈–‡ªìπ‰ªÕ¬à“ß¡’

ª√– ‘∑∏‘¿“æ ‚¥¬‰¥â¡’°“√‡μ√’¬¡§«“¡æ√âÕ¡∑—Èß

„π¥â“π°Æ‡°≥±å °Æ√–‡∫’¬∫ ·≈–°“√æ—≤π“„π¥â“π

∫ÿ§≈“°√§«∫§Ÿà°—π‰ª ¥—ßπ’È

4.1 °“√‡μ√’¬¡§«“¡æ√âÕ¡„π¥â“π

°Æ‡°≥±å„π°“√°”°—∫¥Ÿ·≈

‰¥â¡’°“√«à“®â“ß∫√‘…—∑ºŸâ‡™’Ë¬«™“≠

‰¥â·°à ∫√‘…—∑ ICC, DotEcon, KPMG „π‚§√ß°“√«‘®—¬

‡√◊ËÕß°“√®—¥ √√§≈◊Ëπ§«“¡∂’Ë ”À√—∫°“√ª√–°Õ∫

°‘®°“√‚∑√»—æ∑å‡§≈◊ËÕπ∑’Ë (IMT À√◊Õ 3G and beyond)

μàÕ¡“„π‡¥◊Õπ°√°Æ“§¡ æ.». 2552 °∑™. ‰¥â«à“®â“ß

∫√‘…—∑∑’Ëª√÷°…“ NERA Economic Consulting ‡æ◊ËÕ

¥”‡π‘π‚§√ß°“√ª√–¡Ÿ≈§≈◊Ëπ§«“¡∂’Ë ”À√—∫°“√

ª√–°Õ∫°‘®°“√‚∑√»—æ∑å‡§≈◊ËÕπ∑’Ë (IMT À√◊Õ 3G and

beyond) ·≈–‚§√ß°“√¥â“π‡»√…∞°‘®·≈–·π«∑“ß

°“√°”°—∫¥Ÿ·≈ ”À√—∫°“√ª√–°Õ∫°‘®°“√‚∑√»—æ∑å

‡§≈◊ËÕπ∑’Ë (IMT À√◊Õ 3G and beyond) NERA ‰¥â∑”°“√

»÷°…“«‘®—¬·≈–®—¥∑” √ÿª¢âÕ π‡∑» (Information

Memorandum : IM)  ”À√—∫°“√Õπÿ≠“μ„Àâ„™â§≈◊Ëπ§«“¡∂’Ë

 ”À√—∫°“√ª√–°Õ∫°‘®°“√‚∑√»—æ∑å‡§≈◊ËÕπ∑’Ë IMT

¬à“π§«“¡∂’Ë 1920-1965 §Ÿà°—∫ 2110-2155 MHz ¥â«¬

«‘∏’°“√ª√–¡Ÿ≈ ‚¥¬„π √ÿª¢âÕ π‡∑»©∫—∫π’È ‰¥âÕ∏‘∫“¬

∂÷ß¿“æ√«¡¢Õß‡»√…∞°‘®¡À¿“§, ¿“§Õÿμ “À°√√¡

‚∑√§¡π“§¡„πª√–‡∑»‰∑¬, μ≈“¥‚∑√§¡π“§¡

‰√â “¬„πª√–‡∑»‰∑¬, ¿“æ√«¡¢ÕßÀπâ“∑’Ë·≈–

§«“¡√—∫º‘¥™Õ∫¢Õß °∑™.  √ÿªª√–‡¥Áπ¥â“ππ‚¬∫“¬

 ”À√—∫∫√‘°“√‚∑√§¡π“§¡‡§≈◊ËÕπ∑’Ë ¿“æ√«¡¢Õß

ª√–‡¥Áπ°“√°”°—∫¥Ÿ·≈∑’Ë‡°’Ë¬«¢âÕß ¿“æ√«¡¢Õß

„∫Õπÿ≠“μ„Àâ„™â§≈◊Ëπ§«“¡∂’Ë IMT ¬à“π 2.1 GHz

´÷Ëß∂◊Õ‡ªìπ°“√°”Àπ¥°√Õ∫«à“¥â«¬°“√®—¥ √√§≈◊Ëπ

§«“¡∂’Ë«‘∑¬ÿ·≈–√–∫Õ∫∑’Ë®–æ÷ß„™â„π°“√°”°—∫¥Ÿ·≈

·≈–æ—≤π“Õÿμ “À°√√¡‚∑√§¡π“§¡

„π√à“ßª√–°“» °∑™. ‡√◊ËÕßÀ≈—°‡°≥±å·≈–

«‘∏’°“√Õπÿ≠“μ„Àâ„™â§≈◊Ëπ§«“¡∂’Ë‡æ◊ËÕª√–°Õ∫°‘®°“√

34  ”π—°ß“π§≥–°√√¡°“√°‘®°“√‚∑√§¡π“§¡·Ààß™“μ‘. (2550). º≈ß“π·≈–π‚¬∫“¬ §√∫√Õ∫ 3 ªï °∑™.



029§≥–°√√¡°“√°‘®°“√‚∑√§¡π“§¡·Ààß™“μ‘

‚∑√»—æ∑å‡§≈◊ËÕπ∑’Ë IMT ¬à“π 2.1 GHz ‡¡◊ËÕæ‘®“√≥“

ª√–‡¥Áπ‡√◊ËÕß§ÿ≥ ¡∫—μ‘¢ÕßºŸâ‡¢â“„™âÀ√◊Õ∂◊Õ§≈◊Ëπ§«“¡∂’Ë

IMT À√◊Õ 3G and Beyond ºŸâ¢Õ√—∫„∫Õπÿ≠“μ®–μâÕß

‡ªìππ‘μ‘∫ÿ§§≈ª√–‡¿∑∫√‘…—∑®”°—¥À√◊Õ∫√‘…—∑¡À“™π

®”°—¥∑’Ë®—¥μ—Èß¢÷Èπμ“¡°ÆÀ¡“¬‰∑¬·≈–μâÕß‰¡à„™à

§πμà“ß¥â“«μ“¡°ÆÀ¡“¬«à“¥â«¬°“√ª√–°Õ∫∏ÿ√°‘®

¢Õß§πμà“ß¥â“« ∑—Èßπ’È ºŸâ∑’Ë‰¥â√—∫Õπÿ≠“μ„Àâ„™â§≈◊Ëπ

§«“¡∂’Ë ®–μâÕßªØ‘∫—μ‘μ“¡À≈—°‡°≥±å«à“¥â«¬¢âÕÀâ“¡

°“√°√–∑”∑’Ë¡’≈—°…≥–‡ªìπ°“√§√Õ∫ß”°‘®°“√‚¥¬

§πμà“ß¥â“«35 ·≈–°“√·ª√ ¿“æ‡ªìπ∫√‘…—∑¡À“™π

®”°—¥∂◊ Õ ‡ªìπ ‡ ß◊Ë Õπ ‰¢°“√¥” ‡π‘π°“√°à Õπ√—∫

„∫Õπÿ≠“μ„π°√≥’∑’ËºŸâ™π–°“√ª√–¡Ÿ≈¡‘‰¥â ‡ªìπ

∫√‘…—∑¡À“™π®”°—¥36 ·≈–¿“¬À≈—ß®“°∑’Ë‰¥â√—∫

„∫Õπÿ≠“μ ºŸâ√—∫„∫Õπÿ≠“μ√“¬„¥∑’Ë¡‘„™à∫√‘…—∑

®¥∑–‡∫’¬π„πμ≈“¥À≈—°∑√—æ¬å ®–μâÕß®¥∑–‡∫’¬π

„πμ≈“¥À≈—°∑√—æ¬åμ“¡æ√–√“™∫—≠≠—μ‘À≈—°∑√—æ¬å

·≈–μ≈“¥À≈—°∑√—æ¬å æ.». 2535 ¿“¬„π√–¬–‡«≈“

3 ªï‡æ◊ËÕ„Àâ¡’°“√°”°—∫¥Ÿ·≈∑’Ë‡À¡“– ¡¬‘Ëß¢÷Èπ  ”À√—∫

ºŸâª√–°Õ∫°“√∑’Ë¡’°“√„™â∑√—æ¬“°√ ◊ËÕ “√¢Õß™“μ‘

„π°“√„Àâ∫√‘°“√37 πÕ°®“°π’È ∫ÿ§§≈ºŸâ‡ªìπ°√√¡°“√

ºŸâ®—¥°“√À√◊ÕºŸâ¡’Õ”π“®„π°“√®—¥°“√¢ÕßºŸâ¢Õ√—∫

„∫Õπÿ≠“μ μâÕß‰¡à‡ªìπ∫ÿ§§≈∑’Ë¡’√“¬™◊ËÕÕ¬Ÿà„π∫—≠™’

√“¬™◊ËÕ∫ÿ§§≈∑’Ë °∑™. μ≈“¥À≈—°∑√—æ¬å·Ààßª√–‡∑»‰∑¬

‡ÀÁπ«à“‰¡à ¡§«√‡ªìπºŸâ∫√‘À“√μ“¡¢âÕ∫—ß§—∫¢Õß

μ≈“¥À≈—°∑√—æ¬å·Ààßª√–‡∑»‰∑¬38 ¢âÕ°”Àπ¥μà“ßÊ

„π√à“ßª√–°“»œ ¥—ß°≈à“« · ¥ß„Àâ‡ÀÁπ«à“¡’°“√

π”‡Õ“À≈—°°“√¥—ß∑’Ë°≈à“«‰«â¢â“ßμâπ„π‡√◊ËÕß§«“¡¡’

ª√– ‘∑∏‘¿“æ„π°“√ª√–°Õ∫∏ÿ√°‘®¢ÕßÕß§å°√∏ÿ√°‘®

√Ÿª·∫∫∫√‘…—∑ ≈—°…≥–‚§√ß √â“ß∏ÿ√°‘®∑’Ë¡’§«“¡´—∫´âÕπ

¢âÕ«‘‡§√“–Àå∑’Ë· ¥ß„Àâ‡ÀÁπ«à“∫√‘…—∑¡À“™π®”°—¥

¡’§«“¡‡À¡“– ¡∑’Ë ÿ¥∑’Ë®–‡ªìπºŸâ ‡¢â“„™âÀ√◊Õ∂◊Õ

§≈◊Ëπ§«“¡∂’Ë∑’Ë®–¡’°“√®—¥ √√‚¥¬°“√ª√–¡Ÿ≈„π§√—Èßπ’È

√«¡‰ª∂÷ß¢âÕ¥’μà“ßÊ „π°“√π”∫√‘…—∑¡À“™π®”°—¥

‡¢â“μ≈“¥√Õß¡“ª√–¬ÿ°μå„™â‡ªìπ·π«∑“ß·≈– –∑âÕπ

ÕÕ°¡“„π√à“ß°Æ‡°≥±å¥—ß°≈à“«Õ¬à“ß™—¥‡®π‡ªìπ

√Ÿª∏√√¡

πÕ°®“°π’È °∑™. ¬—ß‰¥â¡’°“√√à“ß°Æ

‡°≥±å∑’Ë‡°’Ë¬«¢âÕßÕÕ°¡“∫—ß§—∫„™âÕ¬à“ßμàÕ‡π◊ËÕß ‡™àπ

√à“ßª√–°“»°∑™. «à“¥â«¬°“√°”Àπ¥¢âÕÀâ“¡°“√

°√–∑”∑’Ë¡’≈—°…≥–‡ªìπ°“√§√Õ∫ß”°‘®°“√‚¥¬§π

μà“ß¥â“«, ª√–°“»°∑™. ‡√◊ËÕßÀ≈—°‡°≥±å·≈–«‘∏’°“√

°“√§«∫√«¡·≈–°“√∂◊ÕÀÿâπ‰¢«â„π°‘®°“√‚∑√§¡π“§¡

æ.». 2553 ‚¥¬ °∑™. ‰¥â„Àâ§«“¡ π„®¥”‡π‘π°“√

»÷°…“„πª√–‡¥Áπ«à“¥â«¬°“√§√Õ∫ß”°‘®°“√ °“√

§«∫√«¡°‘®°“√·≈–°“√∂◊ÕÀÿâπ‰¢«âÕ¬à“ß≈–‡Õ’¬¥

‚¥¬∑”°“√«‘®—¬√à«¡°—∫ºŸâ‡™’Ë¬«™“≠‡©æ“–¥â“π·≈–

‡ªìπ∑’Ë¬Õ¡√—∫ ‡™àπ √“¬ß“π°“√»÷°…“‡√◊ËÕß°“√·¬°

Àπâ“∑’Ë∫√‘À“√°—∫§«“¡‡ªìπ‡®â“¢Õß°‘®°“√: °√≥’

»÷°…“°‘®°“√¢Õß§πμà“ß™“μ‘„π À√—∞Õ‡¡√‘°“ ‚¥¬

æ—≤π“æ√ ‚°«æ—≤π°‘® Õ“®“√¬åª√–®”§≥–

π‘μ‘»“ μ√å ®ÿÃ“≈ß°√≥å¡À“«‘∑¬“≈—¬ ´÷Ëß‰¥â¡’°“√

»÷°…“„π‡™‘ß≈÷°‡°’Ë¬«°—∫∑ƒ…Æ’«à“¥â«¬Õß§å°√∏ÿ√°‘®

°“√§√Õ∫ß”°‘®°“√ °“√·∫àß·¬°§«“¡‡ªìπ‡®â“¢Õß

·≈–Õ”π“®§«∫§ÿ¡°‘®°“√ ·≈–‰¥âπ”‡ πÕ°√≥’

»÷°…“„πª√–‡¥Áπ‡√◊ËÕß°“√°”°—∫¥Ÿ·≈§«“¡‡ªìπ

‡®â“¢Õß·≈–Õ”π“®§«∫§ÿ¡°‘®°“√¢Õß§πμà“ß™“μ‘

35 √à“ßª√–°“»°∑™. ‡√◊ËÕßÀ≈—°‡°≥±å·≈–«‘∏’°“√Õπÿ≠“μ„Àâ„™â§≈◊Ëπ§«“¡∂’Ë‡æ◊ËÕª√–°Õ∫°‘®°“√‚∑√»—æ∑å‡§≈◊ËÕπ∑’Ë IMT ¬à“π 2.1 GHz ¢âÕ 5
36 √à“ßª√–°“»°∑™. ‡√◊ËÕßÀ≈—°‡°≥±å·≈–«‘∏’°“√Õπÿ≠“μ„Àâ„™â§≈◊Ëπ§«“¡∂’Ë‡æ◊ËÕª√–°Õ∫°‘®°“√‚∑√»—æ∑å‡§≈◊ËÕπ∑’Ë IMT ¬à“π 2.1 GHz ¢âÕ 9

37 √à“ßª√–°“»°∑™. ‡√◊ËÕßÀ≈—°‡°≥±å·≈–«‘∏’°“√Õπÿ≠“μ„Àâ„™â§≈◊Ëπ§«“¡∂’Ë‡æ◊ËÕª√–°Õ∫°‘®°“√‚∑√»—æ∑å‡§≈◊ËÕπ∑’Ë IMT ¬à“π 2.1 GHz ¢âÕ 13
38 √à“ßª√–°“»°∑™. ‡√◊ËÕßÀ≈—°‡°≥±å·≈–«‘∏’°“√Õπÿ≠“μ„Àâ„™â§≈◊Ëπ§«“¡∂’Ë‡æ◊ËÕª√–°Õ∫°‘®°“√‚∑√»—æ∑å‡§≈◊ËÕπ∑’Ë IMT ¬à“π 2.1 GHz ¢âÕ 5



030 «“√ “√ °∑™. 2553

„πª√–‡∑» À√—∞Õ‡¡√‘°“„π à«π¢Õß°“√§«∫§ÿ¡

 —¥ à«π§«“¡‡ªìπ‡®â“¢Õß·≈–Õ”π“®§«∫§ÿ¡°‘®°“√

 ◊ËÕ “√„π À√—∞Õ‡¡√‘°“ πÕ°®“°π’È °∑™. ¬—ß‰¥â∑”

‚§√ß°“√«‘®—¬√à«¡°—∫§≥–∫√‘À“√∏ÿ√°‘®  ∂“∫—π

∫—≥±‘μæ—≤π∫√‘À“√»“ μ√å (NIDA) ‡√◊ËÕß‚§√ß°“√

°“√®—¥∑”À≈—°‡°≥±å·≈–«‘∏’°“√§«∫√«¡·≈–°“√

∂◊ÕÀÿâπ‰¢«â„π°‘®°“√‚∑√§¡π“§¡ ´÷Ëß∂◊Õ‡ªìπª√–‡¥Áπ

∑’Ë¡’§«“¡ ”§—≠¡“° ‡π◊ËÕß®“°°“√§«∫√«¡°‘®°“√

‚∑√§¡π“§¡ ∂◊Õ‡ªìπªí®®—¬ ”§—≠∑’Ë àßº≈°√–∑∫μàÕ

∏ÿ√°‘®‚∑√§¡π“§¡‚¥¬√«¡‰¥â Õ“®‡ªìπ°“√‡æ‘Ë¡

§«“¡ “¡“√∂„π°“√·¢àß¢—π„πμ≈“¥∏ÿ√°‘®‚∑√§¡π“§¡

„Àâ‡æ‘Ë¡¢÷Èπ ¡’°“√æ—≤π“º≈‘μ¿—≥±åÀ√◊Õ∫√‘°“√„À¡àÊ

¡’°“√·¢àß¢—π¥â“π√“§“ ¡’§«“¡√à«¡¡◊Õ∑“ß¥â“π∏ÿ√°‘®

·≈–¬—ßÕ“®‡ªìπªí®®—¬∑’Ë°àÕ„Àâ‡°‘¥°“√ºŸ°¢“¥¢÷Èπ

´÷Ëß®–‡ªìπ°“√¢—¥·¬âß°—∫À≈—°°“√·¢àß¢—π‚¥¬‡ √’

Õ¬à“ß‡ªìπ∏√√¡·≈–Õ“®°àÕ„Àâ‡°‘¥§«“¡‡ ’Ë¬ßμàÕ

§«“¡¡—Ëπ§ß¢Õßª√–‡∑»·≈–Õ“®°àÕ„Àâ‡°‘¥§«“¡

‡ ’¬À“¬√â“¬·√ß∑“ß¥â“π‡»√…∞°‘®·≈–§«“¡ª≈Õ¥¿—¬

¢Õßª√–™“™π‰¥â ´÷Ëßº≈ß“π«‘®—¬¥—ß°≈à“« π—∫«à“¡’

ª√–‚¬™πåμàÕ °∑™. ‡ªìπÕ¬à“ß¡“° ‡ªìπ°“√‡ √‘¡ √â“ß

§«“¡√Ÿâ§«“¡‡¢â“„®ºà“π·π«§‘¥∑“ß∑ƒ…Æ’∑’Ë‡ªìπ

‡∫◊ÈÕßÀ≈—ß·≈–°√≥’»÷°…“¢Õßμà“ßª√–‡∑» π”‰ª Ÿà

°“√ÕÕ°À√◊Õæ—≤π“°Æ‡°≥±å∑’Ë‡°’Ë¬«¢âÕß ‡æ◊ËÕ„Àâ°“√

°”°—∫¥Ÿ·≈°‘®°“√‚∑√§¡π“§¡„π¿“æ√«¡‰¡à‡©æ“–

·μà„π°“√ª√–¡Ÿ≈∑’Ë®–‡°‘¥¢÷Èππ’È ‡ªìπ‰ªÕ¬à“ß§√Õ∫§≈ÿ¡

·≈–¡’ª√– ‘∑∏‘¿“æ¬‘Ëß¢÷Èπ‰ª

4.2 °“√‡μ√’¬¡æ√âÕ¡„π¥â“π∫ÿ§≈“°√

∂◊Õ‡ªìπÀπ÷Ëß„π„πæ—π∏°‘®À≈—°¢Õß

°∑™. °∑™. ¡’‡ªÑ“À¡“¬„π°“√æ—≤π“»—°¬¿“æ

¢Õß∫ÿ§≈“°√ ‚¥¬¡’°“√®—¥°“√Õ∫√¡  —¡¡π“

∑—Èß¿“¬„πª√–‡∑»·≈–μà“ßª√–‡∑»´÷Ëß®–¡ÿàß‡πâπ„π

¥â“π°ÆÀ¡“¬‡»√…∞»“ μ√å °“√‡ß‘π·≈–‡∑§‚π‚≈¬’

Õ¬à“ßμàÕ‡π◊ËÕß ‡æ◊ËÕæ—≤π“æπ—°ß“π·≈–≈Ÿ°®â“ß¢Õß

 ”π—°ß“π °∑™. „Àâ‡°‘¥§«“¡√Ÿâ§«“¡‡™’Ë¬«™“≠‡∑à“∑—π

°—∫°“√‡ª≈’Ë¬π·ª≈ß¢Õß ¿“æμ≈“¥‚∑√§¡π“§¡

∑’Ë‡®√‘≠‡μ‘∫‚μ¢÷ÈπÕ¬à“ß√«¥‡√Á«

∑’Ëºà“π¡“ °∑™. ‰¥â √â“ß§«“¡ —¡æ—π∏å

°—∫ ∂“∫—π°“√»÷°…“™—Èππ”¢Õß‚≈°‡æ◊ËÕ·≈°‡ª≈’Ë¬π

§«“¡√Ÿâ„π°“√°”°—∫¥Ÿ·≈°‘®°“√‚∑√§¡π“§¡ ‡™àπ

À≈—° Ÿμ√°“√Õ∫√¡§«“¡√Ÿâ¥â“π°ÆÀ¡“¬„π°“√

°”°—∫¥Ÿ·≈°‘®°“√‚∑√§¡π“§¡ ∑’Ë®—¥¢÷Èπ√–À«à“ß °∑™.

°—∫§≥–π‘μ‘»“ μ√å ¡À“«‘∑¬“≈—¬·§≈‘øÕ√å‡π’¬

‡∫‘√å§≈’¬å ª√–‡∑» À√—∞Õ‡¡√‘°“ ·≈–√–À«à“ß °∑™.

°—∫¡À“«‘∑¬“≈—¬ London School of Economics and

Political Science ª√–‡∑»Õ—ß°ƒ… ‚¥¬°“√Õ∫√¡

¥—ß°≈à“«π—Èπ¡ÿàß‡πâπ„π à«π¢Õß°ÆÀ¡“¬°“√·¢àß¢—π

·≈–ªÑÕß°—π°“√ºŸ°¢“¥∑“ß°“√§â“ (Competition law

and Antitrust) ´÷Ëß‡ªìπ‡√◊ËÕß∑’Ë °∑™. „Àâ§«“¡ ”§—≠

¡“‚¥¬μ≈Õ¥ ∑’Ëºà“π¡“ °∑™. ¬—ß‰¥â¡’°“√®—¥°“√

ª√–™ÿ¡‡™‘ßªØ‘∫—μ‘°“√‡æ◊ËÕ°“√Õπÿ≠“μª√–°Õ∫°‘®°“√

‚∑√»—æ∑å‡§≈◊ËÕπ∑’Ë IMT À√◊Õ 3G and beyond „Àâ·°à

∫ÿ§≈“°√¢Õß ”π—°ß“π °∑™. ‡æ◊ËÕ √â“ß§«“¡√Ÿâ

§«“¡‡¢â“„®∑—Èß„π·ßà¢Õßª√–‡¥Áπ¥â“π°ÆÀ¡“¬

¥â“π°√–∫«π°“√¢—ÈπμÕπ √«¡‰ª∂÷ß‡æ◊ËÕ„Àâ√—∫∑√“∫

§«“¡§‘¥‡ÀÁπ®“°∑ÿ°¿“§ à«π„π —ß§¡ºà“π°“√ª√–™ÿ¡

√—∫øíß§«“¡§‘¥‡ÀÁπ “∏“√≥–∑’Ë ”π—°ß“π °∑™.

‰¥â®—¥¢÷ÈπÕ¬à“ßμàÕ‡π◊ËÕß

πÕ°®“°π’È ¬—ß¡’‚§√ß°“√§«“¡√à«¡¡◊Õ

√–À«à“ß °∑™. °—∫μ≈“¥À≈—°∑√—æ¬å·Ààßª√–‡∑»‰∑¬

‚¥¬ª√“°Ø„π∫—π∑÷°¢âÕμ°≈ß§«“¡√à«¡¡◊Õ°“√æ—≤π“

∏ÿ√°‘®‚∑√§¡π“§¡‰∑¬ √–À«à“ßμ≈“¥À≈—°∑√—æ¬å

·Ààßª√–‡∑»‰∑¬ ·≈– ”π—°ß“π§≥–°√√¡°“√

°‘®°“√‚∑√§¡π“§¡·Ààß™“μ‘ (°∑™.) ≈ß«—π∑’Ë 27
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∑’Ë¡’§«“¡ ”§—≠¡“° ‚¥¬‡©æ“–Õ¬à“ß¬‘Ëß ‡¡◊ËÕ¡’°“√

°”Àπ¥§ÿ≥ ¡∫—μ‘ºŸâ®–„™â§≈◊Ëπ§«“¡∂’Ë IMT À√◊Õ 3G

and beyond μâÕß‡ªìπ∫√‘…—∑¡À“™π®”°—¥À√◊ÕμâÕß

·ª√ ¿“æ‡ªìπ∫√‘…—∑¡À“™π®”°—¥ ·≈–μâÕß

®¥∑–‡∫’¬π„πμ≈“¥À≈—°∑√—æ¬å ¥—ßπ—Èπ ®÷ß¡’§«“¡

®”‡ªìπ∑’Ë®– √â“ß§«“¡√Ÿâ§«“¡‡¢â“„®„Àâ·°àºŸâ‰¥â√—∫

„∫Õπÿ≠“μª√–°Õ∫∏ÿ√°‘®‚∑√§¡π“§¡ √«¡‰ª∂÷ß

ºŸâ∑’Ë π„®ª√–°Õ∫∏ÿ√°‘®‚∑√§¡π“§¡ ‡™àπ∫√‘…—∑

®¥∑–‡∫’¬π ‡æ◊ËÕ„Àâ∑√“∫·≈–μ√–Àπ—°∂÷ß»—°¬¿“æ

°“√æ—≤π“¢Õß∏ÿ√°‘®‚∑√§¡π“§¡‰∑¬ „π¢≥–‡¥’¬«°—π

Àπà«¬ß“π∑—Èß 2 ΩÉ“¬μà“ß¡’§«“¡ª√– ß§å∑’Ë®–„Àâ

ºŸâª√–°Õ∫°‘®°“√‚∑√§¡π“§¡ “¡“√∂√–¥¡∑ÿπºà“π

μ≈“¥∑ÿπ‡æ◊ËÕ„Àâ∏ÿ√°‘®¢¬“¬μ—«Õ¬à“ß¡’ª√– ‘∑∏‘¿“æ

√«¡∑—Èß°“√„Àâ§«“¡√Ÿâ°—∫ºŸâª√–°Õ∫∏ÿ√°‘®‡°’Ë¬«°—∫

√–∫∫°“√∫√‘À“√®—¥°“√μ“¡À≈—°°“√°”°—∫¥Ÿ·≈

°‘®°“√∑’Ë¥’ (Corporate Governance) „π°“√ª√–°Õ∫

∏ÿ√°‘®‚∑√§¡π“§¡π”‰ª Ÿà°“√æ—≤π“·≈–‡æ‘Ë¡

¢’¥§«“¡ “¡“√∂„π°“√·¢àß¢—π¢ÕßºŸâª√–°Õ∫∏ÿ√°‘®

‚∑√§¡π“§¡‰∑¬ ‚§√ß°“√§«“¡√à«¡¡◊Õ¥—ß°≈à“«

∂◊Õ‡ªìπ°“√‡μ√’¬¡§«“¡æ√âÕ¡∑—Èß„π·ßà¢Õßμ—«Õß§å°√

∫ÿ§≈“°√¢Õß °∑™. ‡Õß ‡æ◊ËÕπ”‰ª Ÿà°“√ÕÕ°°Æ‡°≥±å

°”°—∫¥Ÿ·≈∑’Ë¡’ª√– ‘∑∏‘¿“æμàÕ‰ª„πÕπ“§μ √«¡‰ª∂÷ß

‡ªìπª√–‚¬™πåμàÕºŸâª√–°Õ∫°“√√“¬„À¡à∑’Ë π„®‡°’Ë¬«°—∫

°‘®°“√‚∑√§¡π“§¡‚¥¬‡ªìπ§≈‘π‘°„Àâ§”ª√÷°…“

∑—Èß°“√¢Õ„∫Õπÿ≠“μ °“√‡μ√’¬¡§«“¡æ√âÕ¡„Àâ¡’

§ÿ≥ ¡∫—μ‘‡ªìπ‰ªμ“¡¢âÕ°”Àπ¥¢Õß °∑™. ‰ª®π∂÷ß

°“√„™âμ≈“¥À≈—°∑√—æ¬å‡ªìπ·À≈àß√–¥¡∑ÿπ‡æ◊ËÕ„™â„π

°“√¢¬“¬∏ÿ√°‘®·≈–‡æ‘Ë¡§«“¡·¢Áß·°√àß„Àâ·°à°‘®°“√

‚¥¬§«“¡√à«¡¡◊Õ¥—ß°≈à“«®–ª√“°Ø„π√Ÿª¢Õß°“√

 —¡¡π“ °“√º÷°Õ∫√¡  —¡¡π“‡™‘ßªØ‘∫—μ‘°“√ ‚¥¬®–

¡’°“√®—¥ —¡¡π“∑’Ë°”≈—ß®–‡°‘¥¢÷Èπ„πÀ—«¢âÕ çTelecom

Growth and Opportunityé ÷́Ëß®–¡’°“√°≈à“«∂÷ß

¿“æ√«¡Õÿμ “À°√√¡‚∑√§¡π“§¡ ·π«∑“ß°“√

‡μ√’¬¡§«“¡æ√âÕ¡„π°“√¬°√–¥—∫¡“μ√∞“π GRC

(Governance, Risk Management, Compliance) ´÷Ëß

∂◊Õ‡ªìπ‡§√◊ËÕß¡◊Õ ”À√—∫∫√‘…—∑ ·≈–¡“μ√°“√°”°—∫

¥Ÿ·≈°‘®°“√‚∑√§¡π“§¡ ”À√—∫∫√‘…—∑¢π“¥°≈“ß

·≈–¢π“¥‡≈Á° ‡ªìπμâπ

 √ÿª
°“√°”Àπ¥§ÿ≥ ¡∫—μ‘¢ÕßºŸâ ‡¢â“„™âÀ√◊Õ∂◊Õ

§≈◊Ëπ§«“¡∂’Ë IMT À√◊Õ 3G and beyond ª√–°“√Àπ÷Ëß

§◊ÕμâÕß¡’ ∂“π–‡ªìπ∫√‘…—∑¡À“™π®”°—¥À√◊ÕμâÕß

®¥∑–‡∫’¬π‡ªìπ∫√‘…—∑¡À“™π®”°—¥¿“¬„π√–¬–‡«≈“

∑’Ë °∑™. °”Àπ¥À≈—ß°“√ª√–¡Ÿ≈‡ √Á® ‘Èπ ¢âÕ°”Àπ¥

¥—ß°≈à“«®–‡ªìπª√–‚¬™πåμàÕ°“√ª√–°Õ∫°‘®°“√

‚∑√§¡π“§¡∑—Èß„π¥â“π°“√°”°—∫¥Ÿ·≈ °“√ª°ªÑÕß

ºŸâ∂◊ÕÀÿâπ„π∫√‘…—∑¡À“™π®”°—¥ °“√°√–®“¬§«“¡

‡ªìπ‡®â“¢Õß ‚§√ß √â“ß¢Õß∫√‘…—∑‡Õ◊ÈÕμàÕ°“√ √â“ß

∏√√¡“¿‘∫“≈·≈–‡πâπ§«“¡‚ª√àß„ „π°“√¥”‡π‘πß“π

√«¡∑—Èß‡Õ◊ÈÕμàÕ°“√°√–®“¬∑ÿπ (diffusion of capital)

‡æ◊ËÕ„Àâª√–™“™π∑—Ë«‰ª “¡“√∂‡ªìπ‡®â“¢Õß‰¥â·≈–

ª√–°“√∑’Ë ”§—≠§◊Õ∫√‘…—∑¡À“™π®”°—¥‡πâπ§«“¡

‚ª√àß„ ∑”„Àâßà“¬μàÕ°“√μ√«® Õ∫‚§√ß √â“ß∑ÿπ

·≈–§«“¡‡ªìπ‡®â“¢Õß °∑™. °Á “¡“√∂¥”‡π‘π°“√

μ√«® Õ∫°“√ª√–°Õ∫°‘®°“√‰¥â‚¥¬ßà“¬ ‡π◊ËÕß®“°

¡’°Æ‡°≥±å„π°“√°”°—∫¥Ÿ·≈∑’Ë‡ªìπ¡“μ√∞“π·≈–

™—¥‡®π ‚¥¬∫—ß§—∫„Àâ∫√‘…—∑¡À“™π®”°—¥μâÕß‡ªî¥‡º¬

¢âÕ¡Ÿ≈Õ¬à“ß≈–‡Õ’¬¥·≈–μ√ß‰ªμ√ß¡“  Õ¥§≈âÕß°—∫

√à“ßª√–°“» °∑™. «à“¥â«¬°“√°”Àπ¥¢âÕÀâ“¡

°“√°√–∑”∑’Ë¡’≈—°…≥–‡ªìπ°“√§√Õ∫ß”°‘®°“√‚¥¬

§πμà“ß¥â“«, ª√–°“» °∑™. ‡√◊ËÕßÀ≈—°‡°≥±å·≈–

«‘∏’°“√°“√§«∫√«¡·≈–°“√∂◊ÕÀÿâπ‰¢«â„π°‘®°“√



032 «“√ “√ °∑™. 2553

‚∑√§¡π“§¡ æ.». 2553 ∑’Ë¡ÿàß‡πâπ°“√‡ªî¥‡º¬¢âÕ¡Ÿ≈

∑’Ë‚ª√àß„   “¡“√∂μ√«® Õ∫‰¥â Õ’°∑—ÈßÀ≈’°‡≈’Ë¬ß

ªí≠À“°“√μ—Èßμ—«·∑π (nominee) ´÷Ëß¡—°®–®—¥μ—Èßºà“π

∫√‘…—∑®”°—¥‡∑à“π—Èπ ·≈–‡¡◊ËÕ∫√‘…—∑¡À“™π®”°—¥

®¥∑–‡∫’¬π„πμ≈“¥À≈—°∑√—æ¬å °Á®–‡ªìπ°“√¬°√–¥—∫

°“√°”°—∫¥Ÿ·≈„Àâ¡’ª√– ‘∑∏‘¿“æ¡“°¢÷Èπºà“πÀ≈“¬

Õß§å°√°”°—∫¥Ÿ·≈

°≈à“«‚¥¬ √ÿª ºŸâ‡¢’¬π‡ÀÁπ«à“ºŸâ∑’Ë¡’§ÿ≥ ¡∫—μ‘

‡¢â“„™âÀ√◊Õ∂◊Õ§≈◊Ëπ§«“¡∂’Ë IMT À√◊Õ 3G and beyond

§«√¡’ ∂“π–‡ªìπ∫√‘…—∑¡À“™π®”°—¥À√◊Õ®–μâÕß

®¥∑–‡∫’¬π‡ªìπ∫√‘…—∑¡À“™π®”°—¥·≈–μâÕß‡¢â“ Ÿà

√–∫∫°“√°”°—∫¥Ÿ·≈¢Õßμ≈“¥À≈—°∑√—æ¬å¥â«¬

¿“¬„π√–¬–‡«≈“∑’Ë °∑™. ª√–°“»°”Àπ¥μàÕ‰ª

∑”„Àâ °∑™.  “¡“√∂ª√–‡¡‘πÀ√◊Õμ√«® Õ∫∫√‘…—∑

¥—ß°≈à“«‰¥âÕ¬à“ß¡’ª√– ‘∑∏‘¿“æ®“°¢âÕ¡Ÿ≈ √“¬ß“π

÷́Ëß¡’§«“¡∂Ÿ°μâÕß ÷́Ëß®—¥∑”·≈–‡º¬·æ√à‚¥¬μ—«∫√‘…—∑‡Õß

À√◊Õ‚¥¬Õß§å°√°”°—∫¥Ÿ·≈∑’Ë‡°’Ë¬«¢âÕß °“√°”°—∫¥Ÿ·≈

°‘®°“√∑’Ë¥’„π∫√‘…—∑· ¥ß„Àâ‡ÀÁπ∂÷ß§«“¡‡¢â¡·¢Áß¢Õß

∫√‘…—∑ §«“¡ “¡“√∂„π°“√¥”‡π‘π°“√∫√‘À“√®—¥°“√

 –∑âÕπ¡ÿ¡¡ÕßºŸâ≈ß∑ÿπ„π¥â“π§«“¡‡™◊ËÕ¡—ËπμàÕ∫√‘…—∑

·≈–¬àÕ¡‡ªìπ‡§√◊ËÕß∫àß™’È∑’Ë¥’∂÷ß§«“¡ “¡“√∂¢Õß

∫√‘…—∑„π∞“π–ºŸâ‡¢â“„™âÀ√◊Õ∂◊Õ§≈◊Ëπ§«“¡∂’Ë Õ—π‡ªìπ

∑√—æ¬“°√∏√√¡™“μ‘‡æ◊ËÕª√–‚¬™πå “∏“√≥–´÷Ëß¡’Õ¬Ÿà

Õ¬à“ß®”°—¥ ·≈–„π à«π¢Õß °∑™. ‡Õß°Á‰¥â¡’°“√

‡μ√’¬¡§«“¡æ√âÕ¡∑—Èß„π·ßà¢Õß°Æ‡°≥±å°“√°”°—∫

¥Ÿ·≈‚¥¬°“√·ª≈ßÀ≈—°°“√·≈–¢âÕ«‘‡§√“–Àå¢â“ßμâπ

ÕÕ°¡“‡ªìπª√–°“»ÕÕ°¡“„™â∫—ß§—∫Õ¬à“ß‡ªìπ√Ÿª∏√√¡

·≈–°“√‡μ√’¬¡§«“¡æ√âÕ¡„π¥â“π∫ÿ§≈“°√‡æ◊ËÕ

∫√√≈ÿ‡ªÑ“À¡“¬„π°“√Õπÿ≠“μ°“√ª√–°Õ∫°‘®°“√

‚∑√»—æ∑å‡§≈◊ËÕπ∑’Ë IMT ∑—Èß„π¥â“π°“√ àß‡ √‘¡°“√

·¢àß¢—π·≈–°“√‡¢â“ Ÿàμ≈“¥¢Õß√“¬„À¡à ÷́Ëß°àÕ„Àâ‡°‘¥

°“√ √â“ß‚§√ß¢à“¬·≈–°“√≈ß∑ÿπ‡æ‘Ë¡¢÷Èπ ºŸâ∫√‘‚¿§

‰¥â√—∫Õ—μ√“§à“∫√‘°“√∑’Ë‡À¡“– ¡·≈–‰¥â√—∫∫√‘°“√

∑’Ë¡’§ÿ≥¿“æ∑’Ë¥’·≈–À≈“°À≈“¬ π”‰ª Ÿà°“√„™âß“π

∑√—æ¬“°√ ◊ËÕ “√Õ¬à“ß¡’ª√– ‘∑∏‘¿“æ·≈–‡°‘¥

ª√–‚¬™πå Ÿß ÿ¥·°à∑ÿ°¿“§ à«π
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°â“« Ÿà¬ÿ§ 3.9 G

æ ÿ »√’À‘√—≠
√—°…“°“√ºŸâÕ”π«¬°“√ à«πß“π»Ÿπ¬å¢âÕ¡Ÿ≈ ∂‘μ‘·≈–«‘®—¬‡»√…∞°‘®‚∑√§¡π“§¡

∫∑π”

ç°â“« Ÿà¬ÿ§ 3.9 Gé ‡ªìπª√–‚¬§∑’Ë‰¥â¬‘πÕ¬à“ß¡“°„π æ.». 2553 ∑”„Àâ¡’§π ß —¬«à“§”«à“ 3.9 G §◊ÕÕ–‰√

·≈–¡’∑’Ë¡“∑’Ë‰ªÕ¬à“ß‰√ ∫∑§«“¡™‘Èππ’È®–¢Õπ”‡ πÕ∂÷ß∑’Ë¡“∑’Ë‰ª ‚¥¬°≈à“«∂÷ß„π à«π∑’Ë’Ë‡°’Ë¬«¢âÕß°—∫

μ≈“¥‚∑√§¡π“§¡«à“¡’§«“¡æ√âÕ¡∑’Ë®–√Õß√—∫π‚¬∫“¬¢Õß °∑™. ∑’Ë®–°â“« Ÿà¬ÿ§ 3.9 G Õ¬à“ß‰√

ª√–‡¥Áπ√âÕπ∑’Ë ÿ¥„π«ß°“√‚∑√§¡π“§¡‰∑¬„πªï æ.». 2553 §ß®–‰¡à “¡“√∂À≈’°‡≈’Ë¬ß‰¥â∑’Ë®–æŸ¥∂÷ß

ª√–‡¥Áπ°“√®—¥ √√§≈◊Ëπ§«“¡∂’Ë¬à“π IMT À√◊Õ∑’Ë√Ÿâ®—°°—π∑—Ë«‰ª«à“ 3G ´÷Ëß‡ªìπª√–‡¥Áπ∑’Ë‰¥â‡√‘Ë¡¥”‡π‘π°“√μ—Èß·μà

À≈“¬ªï∑’Ëºà“π¡“ ¥—ßπ—Èπ„π∫∑§«“¡™‘Èππ’È®–¢Õπ”‡ πÕª√–‡¥Áπ∑’Ë‡°’Ë¬«¢âÕß°—∫∫√‘°“√‚∑√»—æ∑å‡§≈◊ËÕπ∑’Ë 3G

‚¥¬‡©æ“–„π à«π∑’Ë‡°’Ë¬«¢âÕß°—∫μ≈“¥°“√„Àâ∫√‘°“√‚∑√»—æ∑å‡§≈◊ËÕπ∑’Ë¢Õßª√–‡∑»‰∑¬

ª√–‡¥Áπ‡√◊ËÕß∫√‘°“√‚∑√»—æ∑å‡§≈◊ËÕπ∑’Ë 3G ‡ªìπª√–‡¥Áπ∑’Ë‰¥â¡’°“√π”‡ πÕ°—π¡“„πÀ≈“¬√Ÿª·∫∫

´÷Ëß à«π„À≠à®–‡ªìπª√–‡¥Áπ∑’Ë‡°’Ë¬«¢âÕß°—∫ª√–‡¥Áπ‡∑§π‘§ √«¡∂÷ß®ÿ¥‡¥àπ¢Õß‡∑§‚π‚≈¬’ 3G ¥—ßπ—Èπ„π∫∑§«“¡

™‘Èππ’È®–¢Õ‰¡àπ”‡ πÕ„πª√–‡¥Áπ¥—ß°≈à“«·≈â« ‡π◊ËÕß®“°ºŸâÕà“π∑ÿ°∑à“π§ß®–§ÿâπ‡§¬ ·≈–¡’§«“¡√Ÿâ‡∫◊ÈÕßμâπ

μàÕ‡∑§‚π‚≈¬’∫√‘°“√‚∑√»—æ∑å‡§≈◊ËÕπ∑’Ë 3G °—π¡“∫â“ß·≈â« ∫∑§«“¡π’È®–¡ÿàß‡πâπ∑’Ë®–°≈à“«∂÷ßª√–‡¥Áπ∫√‘°“√

‚∑√»—æ∑å‡§≈◊ËÕπ∑’Ë 3G „π¡ÿ¡¢Õß¿“§μ≈“¥°“√„Àâ∫√‘°“√‚∑√»—æ∑å‡§≈◊ËÕπ∑’Ë ‡æ◊ËÕ„Àâ‰¥â∑√“∫«à“„π¡ÿ¡¢Õß

μ≈“¥°“√„Àâ∫√‘°“√‚∑√»—æ∑å‡§≈◊ËÕπ∑’Ë¡’°“√μÕ∫√—∫μàÕ°“√„Àâ∫√‘°“√‚∑√»—æ∑å‡§≈◊ËÕπ∑’Ë 3G Õ¬à“ß„¥ ·≈–

μ≈“¥‚∑√»—æ∑å‡§≈◊ËÕπ∑’Ë¢Õßª√–‡∑»‰∑¬¡’§«“¡æ√âÕ¡√Õß√—∫°—∫∫√‘°“√‚∑√»—æ∑å‡§≈◊ËÕπ∑’Ë 3G ‡æ’¬ß„¥

 ”π—°ß“π§≥–°√√¡°“√°‘®°“√‚∑√§¡π“§¡·Ààß™“μ‘
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∫∑§«“¡π’È®–·∫àßÕÕ°‡ªìπ ’Ë à«π ‚¥¬ à«π·√°

®–°≈à“«∂÷ß§«“¡ ”§—≠¢Õß∫√‘°“√‚∑√§¡π“§¡μàÕ

‡»√…∞°‘®¢Õßª√–‡∑»‰∑¬∑’Ë®–™’È„Àâ‡ÀÁπ«à“ªí®®ÿ∫—π

ª√–™“™π‰∑¬¡’·π«‚πâ¡°“√„Àâ∫√‘°“√‚∑√§¡π“§¡

¡“°¢÷Èπ‡√◊ËÕ¬Ê „π à«π∑’Ë Õß®–‡ªìπ°“√√“¬ß“π

 ¿“æμ≈“¥°“√„Àâ∫√‘°“√‚∑√»—æ∑å‡§≈◊ËÕπ∑’Ë«à“

‡ªìπ‡™àπ„¥∑—È ß„π·ßà¢Õß®”π«π‡≈¢À¡“¬·≈–

ºŸâ„™â∫√‘°“√ ‡æ◊ËÕ®–‡ªìπ¢âÕ¡Ÿ≈æ◊Èπ∞“π∑’Ë®–π”‰ª Ÿà

 à«π∑’Ë “¡∑’Ë®–°≈à“«∑‘»∑“ß¢Õßμ≈“¥‚∑√»—æ∑å‡§≈◊ËÕπ∑’Ë

¢Õßª√–‡∑»‰∑¬«à“¡’∑‘»∑“ß„¥ ‚¥¬«‘‡§√“–Àå¢âÕ¡Ÿ≈

Õß§åª√–°Õ∫μà“ßÊ „π à«π ÿ¥∑â“¬®–‡ªìπ°“√ √ÿª«à“

∑”‰¡∑‘»∑“ß¢Õß∫√‘°“√‚∑√»—æ∑å‡§≈◊ËÕπ∑’Ë®÷ß¡ÿàß‰ª Ÿà

°“√„Àâ∫√‘°“√‚∑√»—æ∑å‡§≈◊ËÕπ∑’Ë 3G

1. §«“¡ ”§—≠¢Õß∫√‘°“√
‚∑√§¡π“§¡μàÕª√–‡∑»
°àÕπ∑’Ë®–°≈à“«∂÷ß√“¬≈–‡Õ’¬¥¢Õß‚§√ß √â“ß

·≈– ¿“æμ≈“¥‚∑√»—æ∑å‡§≈◊ËÕπ∑’Ë¢Õßª√–‡∑»‰∑¬

„π√“¬≈–‡Õ’¬¥ ®–¢Õ°≈à“«∂÷ßæƒμ‘°√√¡ºŸâ∫√‘‚¿§

¢Õßª√–‡∑»‰∑¬«à“¡’ª√‘¡“≥°“√∫√‘‚¿§∫√‘°“√

‚∑√§¡π“§¡‡ªìπ‡™àπ„¥  ‘Ëß∑’Ë®– –∑âÕπæƒμ‘°√√¡

·≈–ª√‘¡“≥°“√„™â∫√‘°“√‚∑√§¡π“§¡‰¥âÕ¬à“ß¥’

§ß®–‡ªìπμ—«‡≈¢¢Õß ¿“æ—≤π“‡»√…∞°‘®·≈– —ß§¡

·Ààß™“μ‘ ( ¿“æ—≤πœ) „π à«π¢Õß¡Ÿ≈§à“°“√„™â®à“¬

¿“§‚∑√§¡π“§¡

À“°æ‘®“√≥“¡Ÿ≈§à“°“√„™â®à“¬¢Õß¿“§‡Õ°™π

„π¿“§∫√‘°“√‚∑√§¡π“§¡¢Õßª√–‡∑»‰∑¬ (Post and

Telecommunication Private Expenditure) ®–‡ÀÁπ«à“

·π«‚πâ¡°“√„™â®à“¬¿“§‡Õ°™π„π¿“§∫√‘°“√

‚∑√§¡π“§¡¢Õßª√–‡∑»‰∑¬¡’·π«‚πâ¡‡æ‘Ë¡¢÷Èπ‡√◊ËÕ¬Ê

®“°ªï æ.». 2536 ∑’Ë¡’§à“„™â®à“¬¿“§‡Õ°™π„π¿“§

∫√‘°“√‚∑√§¡π“§¡∑’Ëª√–¡“≥ 26,000 ≈â“π∫“∑

¡“‡ªìπ 96,000 ≈â“π∫“∑„πªï æ.». 2552 À√◊Õ

‡æ‘Ë¡¢÷Èπ‡©≈’Ë¬ √âÕ¬≈– 8.63 μàÕªï „π¢≥–∑’Ë§à“„™â√«¡

¿“§‡Õ°™π¡’°“√‡æ‘Ë¡¢÷Èπ‡©≈’Ë¬√–À«à“ßªï æ.».2536

∂÷ßªï æ.». 2552 ‡©≈’Ë¬√âÕ¬≈– 3.56 μàÕªï ´÷Ëß √ÿª‰¥â«à“

∫√‘°“√‚∑√§¡π“§¡‰¥â∑«’§«“¡ ”§—≠¡“°¢÷Èπ‡√◊ËÕ¬Ê

‡æ◊ËÕ„Àâ‡ÀÁπ¿“æ∑’Ë™—¥‡®π¢÷Èπ«à“¿“§‡Õ°™π‰∑¬

´÷Ëß√«¡∂÷ßª√–™“™π¥â«¬π—Èπ „Àâ§«“¡ ”§—≠°—∫°“√

„™â∫√‘°“√‚∑√§¡π“§¡¡“°¢÷Èπ‡æ’¬ß„¥ ®÷ß¢Õπ”

 —¥ à«πμ—«‡≈¢Õ’° —¥ à«πÀπ÷Ëß¡“π”‡ πÕ ÷́Ëß‡ªìπ

μ—«‡≈¢ —¥ à«π§à“„™â®à“¬¿“§‡Õ°™π„π¿“§∫√‘°“√

‚∑√§¡π“§¡μàÕ§à“„™â®à“¬¿“§‡Õ°™π∑—ÈßÀ¡¥ ∑’Ë∑“ß

 ¿“æ—≤πœ ‰¥â√«∫√«¡‰«â ·≈–»Ÿπ¬å¢âÕ¡Ÿ≈ ∂‘μ‘·≈–

«‘®—¬‡»√…∞°‘®‚∑√§¡π“§¡ (»Ÿπ¬å¢âÕ¡Ÿ≈œ) ‰¥âπ”¡“

«‘‡§√“–ÀåμàÕ‰ª¥—ßπ’È
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 —¥ à«ππ’È‡ªìπ°“√∫àß™’È«à“¿“§‡Õ°™π¡’ª√‘¡“≥

°“√„™â®à“¬∫√‘°“√‚∑√§¡π“§¡§‘¥‡ªìπ —¥ à«π‡∑à“„¥

¢Õß§à“„™â®à“¬∑—ÈßÀ¡¥ ´÷Ëß®–∑”„Àâ‡ÀÁπ∂÷ß§«“¡ ”§—≠

¢Õß∫√‘°“√‚∑√§¡π“§¡μàÕ™’«‘μ§«“¡‡ªìπÕ¬Ÿà¢Õß

ª√–™“™π °“√∑’Ë —¥ à«π¥—ß°≈à“«¡’ª√‘¡“≥‡æ‘Ë¡¢÷Èπ

°Á®–À¡“¬§«“¡«à“¿“§‡Õ°™π‰¥â¡’°“√®—¥ √√

§à“„™â®à“¬‚¥¬√«¡¡“„Àâ∫√‘°“√‚∑√§¡π“§¡‡æ‘Ë¡¢÷Èπ

®“°μ—«‡≈¢„πªï æ.». 2536 §à“„™â®à“¬¿“§‡Õ°™π„π

∫√‘°“√‚∑√§¡π“§¡®“°√âÕ¬≈– 1.89 ¡“‡ªìπ√âÕ¬≈–

4.30 ¢Õß§à“„™â®à“¬¿“§‡Õ°™π∑—ÈßÀ¡¥„πªï æ.». 2552

À√◊ÕÕ“®®–°≈à“«‰¥â«à“„πªï æ.». 2536 À“°¿“§‡Õ°™π

¡’§à“„™â®à“¬∑—ÈßÀ¡¥ 100 ∫“∑ ®–®—¥ √√„Àâ‡ªìπ§à“„™â®à“¬

 ”À√—∫∫√‘°“√‚∑√§¡π“§¡ª√–¡“≥ 1.89 ∫“∑ ·≈–

„πªï æ.». 2552 §à“„™â®à“¬ ”À√—∫∫√‘°“√‚∑√§¡π“§¡

‰¥â√—∫°“√®—¥ √√‡æ‘Ë¡‡ªìπ 4.30 ∫“∑ À√◊Õ‡æ‘Ë¡¢÷Èπ

1.28 ‡∑à“

®“°¢âÕ¡Ÿ≈¢â“ßμâπ®–‡ÀÁπ«à“∫√‘°“√‚∑√§¡π“§¡

‰¥â∑«’§«“¡ ”§—≠μàÕª√–‡∑»‰∑¬¡“°¢÷Èπ‡√◊ËÕ¬Ê

·≈–¬—ß§ß¡’·π«‚πâ¡‡æ‘Ë¡¢÷ÈπÕ’°μàÕ‰ª¥â«¬ ‡ªìπ∑’Ëπà“

 —ß‡°μª√–°“√Àπ÷Ëß«à“™à«ß‡«≈“∑’Ë§à“„™â®à“¬¿“§‡Õ°™π

¥â“π∫√‘°“√‚∑√§¡π“§¡∑’Ë‡æ‘Ë¡¢÷Èπ Ÿßπ—Èπ®–‡ªìπ™à«ß

√–À«à“ßªï æ.». 2545 ∂÷ßªï æ.». 2550 ™à«ß‡«≈“¥—ß°≈à“«

‡ªìπ™à«ß‡«≈“‡¥’¬«°—π∑’ËÕÿμ “À°√√¡‚∑√§¡π“§¡

‰¥â¡’°“√‡ª≈’Ë¬π·ª≈ß§√—Èß ”§—≠ ´÷Ëß°Á§◊Õ °“√‡μ‘∫‚μ

¢Õß∫√‘°“√‚∑√»—æ∑å‡§≈◊ËÕπ∑’Ë π—Èπ‡Õß

2.  ¿“æμ≈“¥‚∑√»—æ∑å‡§≈◊ËÕπ∑’Ë
¢Õßª√–‡∑»‰∑¬„πªí®®ÿ∫—π
 ¿“æμ≈“¥‚∑√»—æ∑å‡§≈◊ËÕπ∑’Ë¢Õßª√–‡∑»‰∑¬

„πªí®®ÿ∫—ππ—Èπ‰¥â‡√‘Ë¡‡¢â“ Ÿà®ÿ¥Õ‘Ë¡μ—«·≈â« ‚¥¬ªí®®ÿ∫—π

¡’‡≈¢À¡“¬‚∑√»—æ∑å‡§≈◊ËÕπ∑’Ë∑’Ë‡ªî¥„™â∫√‘°“√®”π«π

ª√–¡“≥ 68 ≈â“π‡≈¢À¡“¬ ≥ ‰μ√¡“ ·√°¢Õß

ªï æ.». 2553 ‚¥¬§‘¥‡ªìπ —¥ à«πμàÕª√–™“°√ 100 §π

‡∑à“°—∫√âÕ¬≈– 101.08

À“°æ‘®“√≥“„π√“¬≈–‡Õ’¬¥¢Õß‡≈¢À¡“¬

∑’Ë„™â∫√‘°“√„πªí®®ÿ∫—π®–æ∫«à“√âÕ¬≈– 90.47 ¢Õß

‡≈¢À¡“¬∑’Ë‡ªî¥„™â∫√‘°“√∑—ÈßÀ¡¥‡ªìπ„π√Ÿª·∫∫¢Õß

∫√‘°“√·∫∫‡μ‘¡‡ß‘π (Pre-paid) ·≈–‡æ’¬ß√âÕ¬≈– 10.61

‡ªìπ√Ÿª·∫∫¢Õß∫√‘°“√·∫∫√“¬‡¥◊Õπ (Post-paid)

´÷Ëß‚§√ß √â“ßμ≈“¥°“√„Àâ∫√‘°“√‚∑√»—æ∑å‡§≈◊ËÕπ∑’Ë

¢Õßª√–‡∑»‰∑¬∑’Ë¡’ºŸâ„™â√–∫∫‡μ‘¡‡ß‘π¡“°°«à“ºŸâ„™â

„π√–∫∫√“¬‡¥◊Õππ—Èπ ‡ªìπ√Ÿª·∫∫∑’Ë∂◊Õ‰¥â«à“‡ªìπ

≈—°…≥–‡©æ“– ·≈–¡’‚§√ß √â“ß·∫∫π’È¡“À≈“¬ªï·≈â«

°“√‡μ‘∫‚μ¢Õß®”π«π‡≈¢À¡“¬‚∑√»—æ∑å

‡§≈◊ËÕπ∑’Ë¢Õßª√–‡∑»‰∑¬ ¡’°“√‡μ‘∫‚μ‡©≈’Ë¬√“¬

‰μ√¡“ μ—Èß·μàªï æ.». 2545 ∂÷ßªí®®ÿ∫—πÕ¬Ÿà∑’Ë

√âÕ¬≈– 6.27 ∑—Èßπ’È‡ªìπ°“√‡μ‘∫‚μ¥â«¬°“√¢—∫‡§≈◊ËÕπ

¢Õß°“√„Àâ∫√‘°“√·∫∫‡μ‘¡‡ß‘π‡ªìπÀ≈—°‚¥¬¡’

°“√‡μ‘∫‚μ‡©≈’Ë¬√“¬‰μ√¡“ Õ¬Ÿà∑’Ë√âÕ¬≈– 8.31

μàÕ‰μ√¡“  „π à«π¢Õß∫√‘°“√·∫∫√“¬‡¥◊Õπ ¡’°“√

‡μ‘∫‚μ‡©≈’Ë¬‡æ’¬ß‰μ√¡“ ≈–√âÕ¬≈– 1.43 ®–‡ÀÁπ«à“
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μ≈“¥‚∑√»—æ∑å‡§≈◊ËÕπ∑’Ë¢Õßª√–‡∑»‰∑¬°“√„Àâ∫√‘°“√

„π√Ÿª·∫∫‡μ‘¡‡ß‘π‡ªìπ√Ÿª·∫∫∑’Ë‰¥â√—∫§«“¡π‘¬¡ Ÿß

®“°ª√–™“™πÕ¬à“ß„¥°Áμ“¡°“√‡μ‘∫‚μ¢Õßμ≈“¥

‚∑√»—æ∑å‡§≈◊ËÕπ∑’Ë¢Õßª√–‡∑»‰∑¬ ‰¥â‡¢â“ Ÿà®ÿ¥Õ‘Ë¡μ—«

‚¥¬„π‰μ√¡“  1 ªï æ.». 2553 ¡’°“√‡μ‘∫‚μ‡æ’¬ß

√âÕ¬≈– 2.53 ‡∑à“π—Èπ

μ—«‡≈¢®”π«π‡≈¢À¡“¬∑’Ë„™âß“π∑’Ë°≈à“«¡“

„π¢â“ßμâπ ‡ªìπ°“√«—¥®“°®”π«π‡≈¢À¡“¬∑’Ë¡’°“√

‡ªî¥„™âß“π®√‘ß ÷́ËßÕ“®®–‰¡à –∑âÕπ∂÷ßª√‘¡“≥ºŸâ„™â

∫√‘°“√‚∑√»—æ∑å‡§≈◊ËÕπ∑’Ë®√‘ßÊ ‡π◊ËÕß®“°„π∫“ß°√≥’

ºŸâ„™âÀπ÷Ëß§πÕ“®®–¡’‡≈¢À¡“¬¡“°°«à“Àπ÷Ëß‡≈¢À¡“¬

°Á‡ªìπ‰¥â ¥—ßπ—Èπ‡æ◊ËÕ„Àâ‡ÀÁπ®”π«πºŸâ„™âß“π®√‘ß®÷ß¢Õ

π”¢âÕ¡Ÿ≈°“√ ”√«®¢Õß ”π—°ß“π ∂‘μ‘·Ààß™“μ‘∑’Ë‰¥â

∑”°“√ ”√«®®”π«πºŸâ„™â∫√‘°“√‚∑√»—æ∑å‡§≈◊ËÕπ∑’Ë

®√‘ß„πªï æ.». 2551 æ∫«à“„πªï æ.». 2551 ¡’ºŸâ„™â

∫√‘°“√‚∑√»—æ∑å‡§≈◊ËÕπ∑’Ë®”π«πª√–¡“≥ 31 ≈â“π§π

‡¡◊ËÕπ”º≈ ”√«®¥—ß°≈à“«¢Õß ”π—°ß“π ∂‘μ‘

·Ààß™“μ‘¡“‡ª√’¬∫‡∑’¬∫°—∫®”π«π‡≈¢À¡“¬∑’Ë¡’°“√

‡ªî¥„™âß“π‚¥¬‡ª√’¬∫‡∑’¬∫μ—Èß·μàªï æ.». 2548 ∂÷ß

ªï æ.». 2551 ‡æ◊ËÕ®–„Àâ‡ÀÁπ —¥ à«π®”π«π‡≈¢À¡“¬

μàÕºŸâ„™â∫√‘°“√‚∑√»—æ∑å‡§≈◊ËÕπ∑’Ëæ∫«à“ „πªï æ.». 2548

ºŸâ„™â∫√‘°“√‚∑√»—æ∑å‡§≈◊ËÕπ∑’ËÀπ÷Ëß§π®–¡’‡≈¢À¡“¬

®”π«π 1.40 ‡≈¢À¡“¬ μàÕ¡“„πªï æ.». 2551 æ∫«à“

ºŸâ„™â∫√‘°“√‚∑√»—æ∑å‡§≈◊ËÕπ∑’ËÀπ÷Ëß§π®–¡’‡≈¢À¡“¬

®”π«π 1.94 ‡≈¢À¡“¬ À√◊Õ°≈à“«‰¥â«à“ºŸâ„™â∫√‘°“√

‚∑√»—æ∑å‡§≈◊ËÕπ∑’ËÀπ÷Ëß§π®–¡’‡≈¢À¡“¬‚¥¬‡©≈’Ë¬∂÷ß

 Õß‡≈¢À¡“¬ πÕ°®“°π—Èπ·≈â«¢âÕ¡Ÿ≈®”π«πºŸâ„™â

∫√‘°“√‚∑√»—æ∑å‡§≈◊ËÕπ∑’Ëμ“¡º≈ ”√«®¢Õß ”π—°ß“π

 ∂‘μ‘·Ààß™“μ‘¬—ß –∑âÕπ«à“„πªí®®ÿ∫—π∂÷ß·¡â«à“

®”π«π‡≈¢À¡“¬μàÕª√–™“°√∑’Ë ‡°‘π√âÕ¬≈–√âÕ¬

·μàªí®®ÿ∫—πºŸâ„™â∫√‘°“√‚∑√»—æ∑å‡§≈◊ËÕπ∑’Ë®√‘ß¡’‡æ’¬ß

√âÕ¬≈– 50 ‡∑à“π—Èπ‡Õß À√◊ÕÕ“®®–°≈à“«‰¥â«à“¡’

ª√–™“°√™“«‰∑¬∂÷ßª√–¡“≥ 32 §π ∑’Ë¬—ß‰¡à¡’∫√‘°“√

‚∑√»—æ∑å‡§≈◊ËÕπ∑’Ë„™âß“π

®“°®”π«π‡≈¢À¡“¬‚∑√»—æ∑å‡§≈◊ËÕπ∑’Ë∑’Ë„™âß“π

Õ¬Ÿà„πªí®®ÿ∫—π®”π«πª√–¡“≥ 68 ≈â“π‡≈¢À¡“¬π—Èπ

¡’æƒμ‘°√√¡„π‡™‘ßª√‘¡“≥°“√„™âß“πμàÕ‡¥◊ÕπμàÕ

‡≈¢À¡“¬ ·≈–§à“„™â®à“¬μàÕ‡¥◊ÕπμàÕ‡≈¢À¡“¬¥—ßπ’È

æƒμ‘°√√¡„π‡™‘ßª√‘¡“≥°“√„™âß“ππ—Èπ “¡“√∂

«—¥‰¥â®“°®”π«ππ“∑’∑’Ë„™âß“πμàÕ‡¥◊ÕπμàÕ‡≈¢À¡“¬

(Minute of Use: MOU) À√◊Õ‡ªìπ®”π«ππ“∑’∑’Ë π∑π“

μàÕ‡¥◊ÕπμàÕ‡≈¢À¡“¬ „π à«π¢Õßæƒμ‘°√√¡„π‡™‘ß

§à“„™â®à“¬π—Èπ “¡“√∂«—¥‰¥â®“°√“¬‰¥â¢ÕßºŸâ„Àâ∫√‘°“√

μàÕ‡¥◊ÕπμàÕ‡≈¢À¡“¬ (Average Revenue Per User:

ARPU) ́ ÷Ëßæ∫«à“æƒμ‘°√√¡ºŸâ„™â∫√‘°“√„πªï æ.». 2552

„π‡™‘ßª√‘¡“≥¢Õß°“√„™âß“ππ—ÈπºŸâ„™âß“π‚∑√»—æ∑å

‡§≈◊ËÕπ∑’Ë‚¥¬‡©≈’Ë¬·≈â«ª√‘¡“≥ 253 π“∑’μàÕ‡¥◊Õπ

μàÕ‡≈¢À¡“¬ ´÷Ëß‰¡à·μ°μà“ß®“°‡¡◊ËÕ 5 ªï°àÕπ

´÷ËßÕ¬Ÿà∑’Ë 248 π“∑’μàÕ‡¥◊ÕπμàÕ‡≈¢À¡“¬ · ¥ß«à“

ºŸâ„™â∫√‘°“√‚∑√»—æ∑å‡§≈◊ËÕπ∑’Ë¢Õßª√–‡∑»‰∑¬¡’
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ª√‘¡“≥°“√ π∑π“§àÕπ¢â“ß§ß∑’Ë ·≈–·π«‚πâ¡§ß®–

Õ¬Ÿà„πª√‘¡“≥‡∑à“π’ÈμàÕ‰ª

„π à«π¢Õßæƒμ‘°√√¡„™â‡™‘ß§à“„™â®à“¬ À√◊Õ

ARPU π—Èπ æ∫«à“·π«‚πâ¡√“¬®à“¬∑’ËºŸâ∫√‘‚¿§®à“¬§à“

∫√‘°“√‚∑√»—æ∑å‡§≈◊ËÕπ∑’ËμàÕ‡¥◊ÕπμàÕ‡≈¢À¡“¬

¡’·π«‚πâ¡≈¥≈ß ‚¥¬„πªï æ.». 2547 Õ¬Ÿà∑’Ë 700 ∫“∑

μàÕ‡¥◊ÕπμàÕ‡≈¢À¡“¬„π¢≥–∑’Ë„πªï æ.». 2552 Õ¬Ÿà∑’Ë

256 ∫“∑μàÕ‡¥◊ÕπμàÕ‡≈¢À¡“¬ À√◊Õ≈¥≈ß∂÷ß‡∑à“μ—«

¿“¬„π√–¬–‡«≈“ 5 ªï °“√≈¥≈ß¥—ß°≈à“«‡°‘¥°“√

·¢àß¢—π∑’Ë Ÿß„π°“√„Àâ∫√‘°“√‚∑√»—æ∑å‡§≈◊ËÕπ∑’Ëπ—Èπ‡Õß

‡æ◊ËÕ„Àâ‡ÀÁπ¿“æ∑’Ë§√∫∂â«π¡“°¢÷Èπ¢Õß ¿“æ

μ≈“¥‚∑√»—æ∑å‡§≈◊ËÕπ∑’Ë¢Õßª√–‡∑»‰∑¬ ®–¢Õ

π”‡ πÕ¢âÕ¡Ÿ≈Õ’°™ÿ¥Àπ÷Ëß ÷́Ëß‡ªìπ¢âÕ¡Ÿ≈∑’Ë· ¥ß„Àâ

‡ÀÁπ∂÷ß§«“¡§√Õ∫§≈ÿ¡æ◊Èπ∑’Ë¢Õß°“√„Àâ∫√‘°“√

‚∑√»—æ∑å‡§≈◊ËÕπ∑’Ë„πª√–‡∑»‰∑¬¥—ßπ’È

μ“√“ß¢â“ßμâπ‡ªìπμ“√“ß∑’Ë· ¥ß∂÷ß —¥ à«π¢Õß

æ◊Èπ∑’Ë∑’Ë “¡“√∂‡¢â“∂÷ß∫√‘°“√‚∑√§¡π“§¡ª√–‡¿∑

μà“ßÊ ´÷Ëß‡ªìπº≈°“√ ”√«®¢Õß‚§√ß°“√∞“π

¢âÕ¡Ÿ≈œ ¢Õß ”π—°ß“π °∑™. ´÷Ëß„π¥â“π¢«“‡ªìπ°“√

· ¥ß„Àâ‡ÀÁπ∂÷ß§«“¡§√Õ∫§≈ÿ¡æ◊Èπ∑’Ë∑—Èßª√–‡∑»‰∑¬

´÷Ëß®–‡ÀÁπ«à“√âÕ¬≈– 63 ¢Õßæ◊Èπ∑’Ë‡ªìπæ◊Èπ∑’Ë∑’Ë “¡“√∂

‡¢â“∂÷ß∫√‘°“√‚∑√»—æ∑å‡§≈◊ËÕπ∑’Ë‰¥â ÷́Ëß¥Ÿ‡À¡◊Õπ‡ªìπ

 —¥ à«π§àÕπ¢â“ßμË” ·μà‡¡◊ËÕμ—¥æ◊Èπ∑’Ë∑’Ë‰¡à¡’§πÕ“»—¬ÕÕ°

À√◊Õ§‘¥ —¥ à«π‡©æ“–æ◊Èπ∑’Ë∑’Ë¡’ºŸâÕ“»—¬®√‘ß·≈â«æ∫«à“

√âÕ¬≈– 93 ¢Õßæ◊Èπ∑’Ë∑’Ë¡’§πÕ“»—¬Õ¬Ÿà‡ªìπæ◊Èπ∑’Ë∑’Ë°“√„Àâ

∫√‘°“√‚∑√»—æ∑å‡§≈◊ËÕπ∑’Ë‡¢â“∂÷ß·≈â« ´÷Ëß —¥ à«π¥—ß°≈à“«

‡ªìπ —¥ à«π∑’Ë§àÕπ¢â“ß Ÿß¡“° §◊ÕÕ“®®–°≈à“«‰¥â«à“

‚¥¬ à«π„À≠à·≈â«‰¡à«à“®–Õ¬Ÿà à«π„¥¢Õßª√–‡∑»®–

 “¡“√∂‡¢â“∂÷ß∫√‘°“√‚∑√»—æ∑å‡§≈◊ËÕπ∑’Ë‰¥â

®“°μ“√“ß¢âÕ¡Ÿ≈¢â“ßμâπ¬—ß¡’¢âÕ¡Ÿ≈∑’Ëπà“ π„®

Õ’°ª√–°“√Àπ÷Ëß§◊Õ —¥ à«π§«“¡§√Õ∫§≈ÿ¡¢Õß∫√‘°“√

Õ‘π‡∑Õ√å‡πÁμ§«“¡‡√Á« Ÿß (Broadband) ́ ÷Ëßæ∫«à“¡’‡æ’¬ß

√âÕ¬≈– 18 ¢Õßæ◊Èπ∑’Ë∑’Ë¡’ºŸâÕ“»—¬®√‘ß‡∑à“π—Èπ∑’Ë “¡“√∂

‡¢â“∂÷ß∫√‘°“√Õ‘π‡∑Õ√å‡πÁμ§«“¡‡√Á« Ÿß ´÷Ëß∂◊Õ‰¥â«à“

¡’ —¥ à«π§àÕπ¢â“ßμË”¡“° ∑—Èßπ’È ‡π◊ËÕß®“°„πªí®®ÿ∫—π

°“√‡¢â“∂÷ß∫√‘°“√Õ‘π‡∑Õ√å‡πÁμ§«“¡‡√Á« Ÿß„πª√–‡∑»

‰∑¬¡’‡æ’¬ß‡∑§‚π‚≈¬’‡¥’¬«‡∑à“π—Èπ§◊Õ‡∑§‚π‚≈¬’ ADSL

´÷Ëß‡∑§‚π‚≈¬’¥—ß°≈à“«®”‡ªìπ∑’Ë®–μâÕß„™âºà“π‚§√ß¢à“¬

‚∑√»—æ∑åª√–®”∑’Ë‡∑à“π—Èπ ÷́Ëß‚¥¬μ—«¢Õß‚§√ß¢à“¬

‚∑√»—æ∑åª√–®”∑’Ë‡Õß°Á¡’ —¥ à«π°“√§√Õ∫§≈ÿ¡æ◊Èπ∑’Ë

§àÕπ¢â“ßμË”‡™àπ°—πÀ√◊Õª√–¡“≥√âÕ¬≈– 65 ¢Õßæ◊Èπ∑’Ë

∑’Ë¡’ºŸâÕ“»—¬®√‘ß‡∑à“π—Èπ πÕ°®“°π—Èπ·≈â«‚§√ß¢à“¬

‚∑√»—æ∑åª√–®”∑’Ë¢Õßª√–‡∑»‰∑¬¡‘‰¥â∂Ÿ°ÕÕ°·∫∫

¡“‡æ◊ËÕ√Õß√—∫‡∑§‚π‚≈¬’ ADSL ∑”„Àâ∫“ß à«π¢Õß

‚§√ß¢à“¬‚∑√»—æ∑åª√–®”∑’Ë‰¡à “¡“√∂∑’Ë®–π”¡“„Àâ∫√‘°“√

Õ‘π‡∑Õ√å‡πÁμ§«“¡‡√Á« Ÿß‰¥â ¥—ßπ—Èπ®÷ß àßº≈‚¥¬μ√ß

∑”„Àâ°“√°√–®“¬∫√‘°“√Õ‘π‡∑Õ√å‡πÁμ§«“¡‡√Á« Ÿß

¢Õßª√–‡∑»‰∑¬‰¡à “¡“√∂∑”‰¥âÕ¬à“ß¡’ª√– ‘∑∏‘¿“æ
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3. ∑‘»∑“ßμ≈“¥‚∑√»—æ∑å‡§≈◊ËÕπ∑’Ë
¢Õßª√–‡∑»‰∑¬
∫√‘°“√‚∑√»—æ∑å‡§≈◊ËÕπ∑’Ë¢Õßª√–‡∑»‰∑¬∑’Ë

„™â°—πÕ¬Ÿà„πªí®®ÿ∫—ππ—Èπ∂◊Õ‰¥â«à“‡ªìπ∫√‘°“√‚∑√»—æ∑å

‡§≈◊ËÕπ∑’Ë„π√–∫∫ GSM À√◊Õ∑’Ë°≈à“«°—π‚¥¬∑—Ë«‰ª«à“

2.75 G ‡ªìπÀ≈—° ¢âÕ®”°—¥ª√–°“√ ”§—≠¢Õß

‡∑§‚π‚≈¬’‚∑√»—æ∑å‡§≈◊ËÕπ∑’Ë∑’Ë„™â°—πÕ¬Ÿà„πªí®®ÿ∫—π

°Á§◊Õ§«“¡ “¡“√∂„π°“√‡¢â“∂÷ß∫√‘°“√¢âÕ¡Ÿ≈¢à“« “√

À√◊Õ∑’Ë ‡√’¬°°—π‚¥¬∑—Ë«‰ª«à“∫√‘°“√∑’Ë ‰¡à„™â ‡ ’¬ß

(Non-Voice) ‡π◊ËÕß®“°¥â«¬¢âÕ®”°—¥¢Õß‡∑§‚π‚≈¬’

∑”„Àâ‰¡à “¡“√∂√—∫ àß¢âÕ¡Ÿ≈¢à“« “√„π§«“¡‡√Á« Ÿß

À√◊Õ¡’Õ—μ√“°“√ àß¢âÕ¡Ÿ≈¢à“« “√®”°—¥Õ¬Ÿà‡æ’¬ß 386

kpbs ‡∑à“π—Èπ ´÷Ëß¥â«¬§«“¡‡√Á«„π°“√‡¢â“∂÷ßª√‘¡“≥

¥—ß°≈à“«‰¡à “¡“√∂√Õß√—∫∫√‘°“√„À¡à„πªí®®ÿ∫—π‰¥â‡≈¬

∑”„Àâ®”‡ªìπÕ¬à“ß¬‘Ëß∑’Ë®–μâÕß¡’°“√æ—≤π“‡∑§‚π‚≈¬’

°“√„Àâ∫√‘°“√‚∑√»—æ∑å‡§≈◊ËÕπ∑’Ë„Àâ‡ªìπ‡∑§‚π‚≈¬’ 3G

∑’Ë “¡“√∂√Õß√—∫ª√‘¡“≥°“√‡¢â“∂÷ß¢âÕ¡Ÿ≈¢à“« “√

∑’Ë¡“°°«à“√–∫∫ªí®®ÿ∫—π∂÷ß 20 ‡∑à“

‡æ◊ËÕ„Àâ‡ÀÁπª√‘¡“≥§«“¡μâÕß°“√∫√‘°“√

¢âÕ¡Ÿ≈¢à“« “√∑’Ë‡æ‘Ë¡¢÷Èπ ®÷ß¢Õπ”¢âÕ¡Ÿ≈®”π«πºŸâ„™â

∫√‘°“√Õ‘π‡∑Õ√å‡πÁμ§«“¡‡√Á« Ÿß¢Õßª√–‡∑»‰∑¬

π”¡“‡ πÕ¥—ßπ’È

°√“ø¢â“ßμâπ‡ªìπ°“√‡ª√’¬∫‡∑’¬∫√–À«à“ß

®”π«πºŸâ„™â∫√‘°“√‚∑√»—æ∑åª√–®”∑’Ë°—∫®”π«πºŸâ„™â

∫√‘°“√Õ‘π‡∑Õ√å‡πÁμ§«“¡‡√Á« Ÿß ÷́Ëß∫√‘°“√∑—Èß Õß

¡’§«“¡ —¡æ—π∏å°—π‡π◊ËÕß®“°∫√‘°“√Õ‘π‡∑Õ√å‡πÁμ

§«“¡‡√Á« Ÿß¢Õßª√–‡∑»‰∑¬ªí®®ÿ∫—π®”‡ªìπ∑’Ë®–

μâÕß‡¢â“∂÷ ß ‚§√ß¢à“¬‚∑√»—æ∑åª√–®”∑’Ë ‡∑à “π—Èπ

®“°¢âÕ¡Ÿ≈„πªï æ.». 2552 ª√–‡∑»‰∑¬¡’‡≈¢À¡“¬

‚∑√»—æ∑åª√–®”∑’Ë∑’Ë‡ªî¥„™âß“πÕ¬Ÿà®”π«πª√–¡“≥

7 ≈â“π‡≈¢À¡“¬ „π¢≥–∑’Ë¡’ºŸâ„™â∫√‘°“√Õ‘π‡∑Õ√å‡πÁμ

§«“¡‡√Á« ŸßÕ¬Ÿà∑’Ë 2.3 ≈â“π‡≈¢À¡“¬ À√◊Õ§◊Õ‡ªìπ

√âÕ¬≈– 33 ¢Õß‡≈¢À¡“¬‚∑√»—æ∑åª√–®”∑’Ë∑—ÈßÀ¡¥

À“°æ‘®“√≥“®”π«π∫√‘°“√Õ‘π‡∑Õ√å‡πÁμ

§«“¡‡√Á« Ÿß„πªï æ.». 2552 ∑’Ë¡’®”π«π 2.3 ≈â“π

‡≈¢À¡“¬ §◊Õ§‘¥‡ªìπ√âÕ¬≈– 12.63 ¢Õß®”π«π

§√—«‡√◊Õπ∑—ÈßÀ¡¥π—Èπ ∂÷ß·¡â«à“ —¥ à«π¥—ß°≈à“«

Õ“®®–¥ŸμË” ·μàÀ“°æ‘®“√≥“°“√‡μ‘∫‚μ√–À«à“ß

ªï æ.». 2551 ∂÷ß æ.». 2552 ·≈â« æ∫«à“¡’°“√‡μ‘∫‚μ

 Ÿß∂÷ß√âÕ¬≈– 28 ´÷Ëß∂◊Õ«à“‡ªìπÕ—μ√“°“√‡μ‘∫‚μ

∑’Ë Ÿß¡“° ®“°¢âÕ¡Ÿ≈®”π«πÕ‘π‡∑Õ√å‡πÁμ§«“¡‡√Á« Ÿß

·≈–Õ—μ√“°“√‡μ‘∫‚μ¢Õß∫√‘°“√Õ‘π‡∑Õ√å ‡πÁμ

§«“¡‡√Á« Ÿß  “¡“√∂ √ÿª‰¥â«à“∑’Ë®√‘ß·≈â«ª√‘¡“≥

§«“¡μâÕß°“√∫√‘°“√Õ‘π‡∑Õ√å‡πÁμ§«“¡‡√Á« Ÿß¢Õß

ª√–‡∑»‰∑¬π—Èπ¡’ª√‘¡“≥§«“¡μâÕß°“√∑’Ë§àÕπ Ÿß

·μà¥â«¬¢âÕ®”°—¥¢Õß‚§√ß¢à“¬æ◊Èπ∞“π¢Õßª√–‡∑»‰∑¬

∑”„Àâ®”π«πºŸâ„Àâ∫√‘°“√Õ‘π‡∑Õ√å‡πÁμ§«“¡‡√Á« Ÿß

‰¡à Ÿß‡∑à“∑’Ë§«√

¢âÕ¡Ÿ≈Õ’° “¡¢âÕ¡Ÿ≈∑’Ëπà“ π„® ·≈– –∑âÕπ

§«“¡μâÕß°“√°“√„™â∫√‘°“√Õ‘π‡∑Õ√å‡πÁμ§«“¡‡√Á« Ÿß

¢Õßª√–‡∑»‰∑¬‰¥âÕ¬à“ß¥’ §◊Õ (1) ¢âÕ¡Ÿ≈®”π«πºŸâ„™â

Õ‘π‡∑Õ√å‡πÁμ (2) ¢âÕ¡Ÿ≈°“√„™â∫√‘°“√ Non-Voice

„π∫√‘°“√‚∑√»—æ∑å‡§≈◊ËÕπ∑’Ë (3) ¢âÕ¡Ÿ≈¡Ÿ≈§à“μ≈“¥

Mobile Application (4) ¢âÕ¡Ÿ≈®”π«π«ß®√√–À«à“ß

ª√–‡∑» (International Internet Gateway) ·≈–¢âÕ¡Ÿ≈

®”π«π«ß®√¿“¬„πª√–‡∑» (Domestic Internet

Gateway)
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(1) ¢âÕ¡Ÿ≈®”π«πºŸâ„™âÕ‘π‡∑Õ√å‡πÁμ (Internet

Users)

®“°¢âÕ¡Ÿ≈®”π«πºŸâ „™â Õ‘π ‡∑Õ√å ‡πÁμ

∑’Ë√«∫√«¡‚¥¬ NECTEC æ∫«à“„πªï æ.». 2552

ª√–‡∑»‰∑¬¡’®”π«πºŸâ„™âÕ‘π‡∑Õ√å‡πÁμª√–¡“≥

18.1 ≈â“π§π ‚¥¬¡’°“√‡μ‘∫‚μ®“°ªï æ.». 2551

ª√–¡“≥√âÕ¬≈– 12.42

∑—Èßπ’È §”π‘¬“¡¢Õß®”π«πºŸâ„™âÕ‘π‡∑Õ√å‡πÁμπ—Èπ

®–À¡“¬√«¡∂÷ßºŸâ„™âÕ‘π‡∑Õ√å‡πÁμ∑—ÈßÀ¡¥ ‰¡à«à“®–

„™âß“π®“°∑’ËÕ¬ŸàÕ“»—¬¢Õßμ—«‡ÕßÀ√◊Õ„™âß“π®“°

 ∂“π∫√‘°“√μà“ßÊ Õ“∑‘ Internet Café ‡ªìπμâππ—Èπ

À¡“¬§«“¡«à“ª√–™“™π¡’§«“¡μâÕß°“√∑’Ë®–‡¢â“∂÷ß

Õ‘π‡∑Õ√å‡πÁμ§àÕπ¢â“ß Ÿß ·≈–¬—ß§ß¡’∑‘»∑“ß°“√

‡μ‘∫‚μ∑’Ë§àÕπ¢â“ß ŸßμàÕ‰ªÕ’°¥â«¬

(2) ¢âÕ¡Ÿ≈°“√„™â∫√‘°“√ Non-voice „π∫√‘°“√

‚∑√»—æ∑å‡§≈◊ËÕπ∑’Ë

¢âÕ¡Ÿ≈°“√„™â∫√‘°“√ Non-voice „π∫√‘°“√

‚∑√»—æ∑å‡§≈◊ËÕπ∑’Ëπ’È ‡ªìπ°“√√«∫√«¡®“°√“¬‰¥â

°“√„Àâ∫√‘°“√ Non-voice ¢ÕßºŸâ„Àâ∫√‘°“√‚∑√»—æ∑å

‡§≈◊ËÕπ∑’Ë√“¬À≈—° “¡√“¬ ∑’Ë¡’ à«π·∫àßμ≈“¥

√«¡°—π∂÷ß√âÕ¬≈– 95 ÷́Ëß “¡“√∂π”¡“„™âÕ∏‘∫“¬

æ ƒ μ‘ ° √ √ ¡ ºŸâ ∫ √‘ ‚ ¿ § ‚ ∑ √ »— æ ∑å ‡ § ≈◊Ë Õ π ∑’Ë ¢ Õ ß

ª√–‡∑»‰∑¬‰¥â

„π‰μ√¡“ Àπ÷Ëß¢Õßªï æ.». 2551 √“¬‰¥â

®“°°“√„Àâ∫√‘°“√ Non-voice §‘¥‡ªìπ√âÕ¬≈– 15 ¢Õß

√“¬‰¥â®“°°“√„Àâ∫√‘°“√ Voice ·μà„π‰μ√¡“ Àπ÷Ëß

¢Õßªï æ.». 2553 √“¬‰¥â®“°°“√„Àâ∫√‘°“√ Non-voice

§‘¥‡ªìπ√âÕ¬≈– 19.60 ¢Õß√“¬‰¥â®“°°“√„Àâ∫√‘°“√

Voice À√◊Õ¡’°“√‡®√‘≠‡μ‘∫‚μ∂÷ß√âÕ¬≈– 30 ¿“¬„π

√–¬–‡æ’¬ß Õßªï‡∑à“π—Èπ π—ËπÀ¡“¬§«“¡«à“ºŸâ„™â∫√‘°“√

‚∑√»—æ∑å‡§≈◊ËÕπ∑’Ë¡’·π«‚πâ¡∑’Ë®–„™â∫√‘°“√ Non-voice

 Ÿß¢÷Èπ‡√◊ËÕ¬Ê „π¢≥–∑’Ë∫√‘°“√ Voice ´÷Ëß‡ªìπ∫√‘°“√

æ◊Èπ∞“π¡’ª√‘¡“≥°“√„™âß“π§àÕπ¢â“ß§ß∑’Ë

·π«‚πâ¡°“√„™â∫√‘°“√ Non-voice ∑’Ë‡æ‘Ë¡

 Ÿß¢÷Èπ‡√◊ËÕ¬Ê ¢Õßª√–‡∑»‰∑¬π—Èπ §àÕπ¢â“ß Õ¥§≈âÕß

°—∫∑‘»∑“ß¢Õß°“√„™â∫√‘°“√‚∑√»—æ∑å‡§≈◊ËÕπ∑’Ë∑—Ë«‚≈°

‚¥¬ ”π—°«‘‡§√“–Àå™—Èππ”∑—Ë«‚≈°μà“ß§“¥°“√≥å«à“

¿“¬„π√–¬–‡«≈“‰¡à‡°‘πÀâ“ªï¢â“ßÀπâ“√“¬‰¥âÀ≈—°

¢ÕßºŸâª√–°Õ∫°“√‚∑√»—æ∑å‡§≈◊ËÕπ∑’Ë®–‡ªìπ√“¬‰¥â

∑’Ë¡“®“°∫√‘°“√ Non-voice Õ¬à“ß·πàπÕπ ´÷Ëß∂◊Õ‰¥â«à“

‡ªìπ°“√‡ª≈’Ë¬π·ª≈ß§√—Èß„À≠à„π«ß°“√Õÿμ “À°√√¡

‚∑√§¡π“§¡∑—Ë«‚≈°

(3) ¢âÕ¡Ÿ≈¡Ÿ≈§à“μ≈“¥ Mobile Application

®“°°“√ ”√«®μ≈“¥‡∑§‚π‚≈¬’ “√ π‡∑»

·≈–°“√ ◊ËÕ “√¢Õß SIPA „πªï æ.». 2552 ¡’¢âÕ¡Ÿ≈

∑’Ëπà“ π„® ·≈– “¡“√∂π”¡“„™â –∑âÕπæƒμ‘°√√¡

°“√„™â∫√‘°“√Õ‘π‡∑Õ√å‡πÁμ§«“¡‡√Á« Ÿßºà“π‚§√ß¢à“¬

‚∑√»—æ∑å‡§≈◊ËÕπ∑’Ë‰¥âÕ¬à“ß¥’ π—Ëπ§◊Õ¢âÕ¡Ÿ≈¡Ÿ≈§à“μ≈“¥

Mobile Application ¢Õßª√–‡∑»‰∑¬
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„πªï æ.». 2551 μ≈“¥ Mobile Application

¡’¡Ÿ≈§à“μ≈“¥∑—ÈßÀ¡¥Õ¬Ÿàª√–¡“≥ 2,560 ≈â“π∫“∑

´÷Ëß¡’Õ—μ√“°“√‡μ‘∫‚μ®“°ªï æ.». 2550 ∂÷ß√âÕ¬≈– 25

 à«π„πªï æ.». 2552 μ≈“¥ Mobile Application

¡’°“√‡μ‘∫‚μ®“°ªï æ.». 2551 √âÕ¬≈– 18 ‚¥¬¡’

¡Ÿ≈§à“Õ¬Ÿà∑’Ë 3,200 ≈â“π∫“∑ ·≈–„πªï æ.». 2553

SIPA §“¥°“√≥å«à“μ≈“¥ Mobile Application ®–¡’

°“√‡μ‘∫‚μª√–¡“≥√âÕ¬≈– 21 ‚¥¬®–¡’¡Ÿ≈§à“μ≈“¥

Õ¬Ÿà∑’Ë 3,840 ≈â“π∫“∑

°“√‡μ‘∫‚μ¢Õßμ≈“¥ Mobile Application

 –∑âÕπ„Àâ‡ÀÁπ∂÷ßª√‘¡“≥§«“¡μâÕß°“√¢ÕßºŸâ„™â∫√‘°“√

‚∑√»—æ∑å‡§≈◊ËÕπ∑’Ë∑’ËμâÕß°“√∫√‘‚¿§¢âÕ¡Ÿ≈¢à“« “√

∑’Ë Ÿß¢÷Èπ‡√◊ËÕ¬Ê ¥—ßπ—ÈπÀ“°‚§√ß¢à“¬‚∑√»—æ∑å‡§≈◊ËÕπ∑’Ë

‰¡à “¡“√∂√Õß√—∫§«“¡μâÕß°“√°“√∫√‘‚¿§∫√‘°“√

Mobile Application ∑’Ë¡’ª√‘¡“≥°“√„™â Ÿß¢÷Èπ‡√◊ËÕ¬Ê

®–∑”„ÀâºŸâ∫√‘‚¿§ª√– ∫ªí≠À“Õ¬à“ß¡“°„π°“√

‡¢â“∂÷ß∫√‘°“√μà“ßÊ Õ¬à“ß·πàπÕπ

(4) ¢âÕ¡Ÿ≈®”π«π«ß®√√–À«à“ßª√–‡∑»

(International Internet Gateway) ·≈–«ß®√¿“¬„π

ª√–‡∑» (Domestic Internet Gateway)

„π°“√‡¢â“∂÷ßÕ‘π‡∑Õ√å‡πÁμ®”‡ªìπÕ¬à“ß¬‘Ëß

∑’Ë®–μâÕß¡’«ß®√‡™◊ËÕ¡μàÕ∑—Èß„π·≈–πÕ°ª√–‡∑»

¥—ßπ—Èπ¢âÕ¡Ÿ≈ª√‘¡“≥¢Õß«ß®√¥—ß°≈à“«°Á®–‡ªìπ

‡§√◊ËÕß¡◊Õ™’È«—¥‰¥âÕ¬à“ß¥’∂÷ßª√‘¡“≥§«“¡μâÕß°“√

∑’Ë·∑â®√‘ß¢Õßμ≈“¥‰¥â



043§≥–°√√¡°“√°‘®°“√‚∑√§¡π“§¡·Ààß™“μ‘

®“°¢âÕ¡Ÿ≈∑’Ë∑“ß NECTEC ‰¥â√«∫√«¡¡“π—Èπ

æ∫«à“„π™à«ß‰μ√¡“  3 ∂÷ß‰μ√¡“  4 ¢Õßªï æ.». 2552

¡’°“√‡æ‘Ë¡«ß®√√–À«à“ßª√–‡∑»∂÷ß√âÕ¬≈– 50 ·≈–

«ß®√¿“¬„πª√–‡∑»∂÷ß√âÕ¬≈– 127 ‚¥¬¢âÕ¡Ÿ≈≈à“ ÿ¥

§◊Õ¢âÕ¡Ÿ≈„π‰μ√¡“  2 ¢Õßªï æ.». 2553 ª√–‡∑»‰∑¬

¡’«ß®√‡™◊ËÕ¡μàÕ√–À«à“ßª√–‡∑»Õ¬Ÿà∑’Ë 158,680 Mbps

 ·≈–«ß®√‡™◊ËÕ¡μàÕ¿“¬„πª√–‡∑»Õ¬Ÿà∑’Ë 721,217 Mbps

°“√‡æ‘Ë¡¢÷ÈπÕ¬à“ß°â“«°√–‚¥¥¿“¬„π

‰μ√¡“ ‡¥’¬«π—Èπ ∂◊Õ‰¥â‡ªìπ ‘Ëß∑’Ëπà“ π„π‡ªìπÕ¬à“ß¬‘Ëß

‡π◊ËÕß®“°°“√∑’ËºŸâª√–°Õ∫°“√«ß®√‡™◊ËÕ¡μàÕ®–≈ß∑ÿπ

‡æ‘Ë¡«ß®√Õ¬à“ß°â“«°√–‚¥¥¿“¬„π‰μ√¡“ ‡¥’¬«π—Èπ

¬àÕ¡‡ªìπ ‘Ëß∑’Ë¬◊π¬—π‰¥â™—¥‡®π«à“μ≈“¥„πª√–‡∑»‰∑¬

¡’ª√‘¡“≥§«“¡μâÕß°“√°“√‡¢â“∂÷ßÕ‘π‡∑Õ√å‡πÁμ∑’Ë

‡æ‘Ë¡¢÷ÈπÕ¬à“ß¡“°

®“°¢âÕ¡Ÿ≈∑’Ë°≈à“«¡“®–‡ÀÁπ«à“ªí®®ÿ∫—π∫√‘°“√

Õ‘π‡∑Õ√å‡πÁμ§«“¡‡√Á« Ÿß„πª√–‡∑»‰∑¬°”≈—ß‡ªìπ

∑’Ëπ‘¬¡ ·≈–ª√–™“™π™“«‰∑¬°Á¡’§«“¡μâÕß°“√∑’Ë®–

‡¢â“∂÷ß∫√‘°“√Õ‘π‡∑Õ√å‡πÁμ§«“¡‡√Á« ŸßÕ¬à“ß√«¥‡√Á«

 –∑âÕπ®“°®”π«πºŸâ„™â∫√‘°“√Õ‘π‡∑Õ√å‡πÁμ§«“¡‡√Á« Ÿß

∑—Èß„π√Ÿª·∫∫∑’ËºŸâ ¡—§√„™â∫√‘°“√‡Õß À√◊Õ„π√Ÿª·∫∫∑’Ë

„™â∫√‘°“√®“° ∂“π∑’Ë∫√‘°“√Õ‘π‡∑Õ√å‡πÁμ “∏“√≥–

∑’Ë¡’°“√‡μ‘∫‚μÕ¬à“ßμàÕ‡π◊ËÕß ·≈–¡’·π«‚πâ¡∑’Ë®–

‡æ‘Ë¡¢÷Èπ‡√◊ËÕ¬Ê

πÕ°®“°¢âÕ¡Ÿ≈®”π«πºŸâ„™â∫√‘°“√∑’Ë‡æ‘Ë¡Õ¬à“ß

√«¥‡√Á«·≈â« ¢âÕ¡Ÿ≈®“°ΩÉ“¬ºŸâ„Àâ∫√‘°“√∑’Ë‡°’Ë¬«¢âÕß°—∫

∫√‘°“√Õ‘π‡∑Õ√å‡πÁμ§«“¡‡√Á« Ÿß°Á‡ªìπ‡§√◊ËÕß –∑âÕπ

ª√‘¡“≥°“√„Àâ∫√‘°“√Õ‘π‡∑Õ√å‡πÁμ§«“¡‡√Á« Ÿß¢Õß

ª√–™“™π‰∑¬‰¥âÕ¬à“ß¥’‡™àπ°—π ‰¡à«à“®–‡ªìπ¢âÕ¡Ÿ≈

®”π«π«ß®√‡™◊ËÕ¡μàÕ√–À«à“ßª√–‡∑»∑’Ë‡æ‘Ë¡¢÷Èπ∂÷ß

√âÕ¬≈– 50 ¿“¬„π‰μ√¡“ ‡¥’¬« À√◊Õ¡Ÿ≈§à“μ≈“¥¢Õß

Mobile Application ∑’Ë‡æ‘Ë¡¢÷Èπ√âÕ¬≈– 20 ¿“¬„πÀπ÷Ëßªï

‡ªìπμâπ ¢âÕ¡Ÿ≈‡À≈à“π’È™’È„Àâ‡ÀÁπ«à“„π¿“§ºŸâ„Àâ∫√‘°“√

‡Õß°Á‰¥â‡≈Áß‡ÀÁπ∂÷ßª√‘¡“≥§«“¡μâÕß°“√°“√„Àâ

∫√‘°“√Õ‘π‡∑Õ√å‡πÁμ§«“¡‡√Á« Ÿß¢Õßª√–‡∑»‰∑¬∑’Ë

‡æ‘Ë¡¢÷Èπ‡™àπ°—π ®÷ß„ÀâºŸâª√–°Õ∫°“√‡À≈à“π—Èπ‰¥â

¢¬“¬∏ÿ√°‘®‡æ◊ËÕ√Õß√—∫°—∫ª√‘¡“≥°“√„™âß“π∑’Ë‡æ‘Ë¡¢÷Èπ

Õ¬à“ß√«¥‡√Á«

®–‡ÀÁπ‰¥â«à“¿“§∫√‘°“√‚∑√§¡π“§¡¢Õß

ª√–‡∑»‰∑¬ ‡√‘Ë¡¡’·π«‚πâ¡∑’Ë®–¡’°“√„™âß“πª√–‡¿∑

¢âÕ¡Ÿ≈¢à“« “√ºà“πÕ‘π‡∑Õ√å‡πÁμ§«“¡‡√Á« Ÿß¡“°¢÷Èπ

‡√◊ËÕ¬Ê °“√‡æ‘Ë¡¢÷Èπ¢Õß°“√„™âß“π¥—ß°≈à“«∑”„Àâ

‚§√ß¢à“¬‚∑√§¡π“§¡‡¥‘¡‰¡à‡æ’¬ßæÕμàÕ°“√√Õß√—∫

§«“¡μâÕß°“√∑’Ë‡æ‘Ë¡¢÷Èπ¥—ß°≈à“« ¥—ßπ—Èπ‚®∑¬å∑’Ë ”§—≠

¢Õß¿“§‚∑√§¡π“§¡¢Õßª√–‡∑»‰∑¬§◊Õ°“√®—¥À“

‚§√ß¢à“¬‚∑√§¡π“§¡Õ◊ËπÊ ∑’Ë “¡“√∂√Õß√—∫°“√

‡¢â“∂÷ß∫√‘°“√Õ‘π‡∑Õ√å‡πÁμ§«“¡‡√Á« Ÿß‰¥âÕ¬à“ß√«¥‡√Á«

„π√–¬–‡«≈“Õ—π —Èπ ÷́Ëß§”μÕ∫°Á§◊Õ°“√‡¢â“∂÷ß

Õ‘π‡∑Õ√å‡πÁμ§«“¡‡√Á« Ÿßºà“π‚§√ß¢à“¬‚∑√»—æ∑å

‡§≈◊ËÕπ∑’Ëπ—Ëπ‡Õß

°“√„Àâ∫√‘°“√‡¢â“∂÷ßÕ‘π‡∑Õ√å‡πÁμ§«“¡‡√Á« Ÿß

ºà“π‚§√ß¢à“¬‚∑√»—æ∑å‡§≈◊ËÕπ∑’Ë®–‡ªìπ‡§√◊ËÕß¡◊Õ ”§—≠

„π°“√∑’Ë®–®—¥∫√‘°“√Õ‘π‡∑Õ√å‡πÁμ§«“¡‡√Á« Ÿß‰ª¬—ß

æ◊Èπ∑’Ëμà“ßÊ ¢Õßª√–‡∑»‰∑¬ ‡π◊ËÕß®“°„πªí®®ÿ∫—π

‚§√ß¢à“¬‚∑√»—æ∑å‡§≈◊ËÕπ∑’Ë¡’§«“¡§√Õ∫§≈ÿ¡æ◊Èπ∑’Ë

¢Õßª√–‡∑»§àÕπ¢â“ß Ÿß¡“°μ“¡¢âÕ¡Ÿ≈∑’Ë°≈à“«¡“„π

‡∫◊ÈÕßμâπ·≈â« ªí≠À“ª√–°“√‡¥’¬«¢Õß°“√„Àâ∫√‘°“√

‡¢â“∂÷ßÕ‘π‡∑Õ√å‡πÁμ§«“¡‡√Á« Ÿßºà“π‚§√ß¢à“¬‚∑√»—æ∑å

‡§≈◊ËÕπ∑’Ë°Á§◊Õ‡∑§‚π‚≈¬’ªí®®ÿ∫—π¢Õß‚∑√»—æ∑å‡§≈◊ËÕπ∑’Ë

„πª√–‡∑»‰∑¬¬—ß‰¡à “¡“√∂‡¢â“∂÷ß°“√ àß¢âÕ¡Ÿ≈

§«“¡‡√Á« Ÿß‰¥â ¥—ßπ—ÈπÀ“°®–„™â‚§√ß¢à“¬‚∑√»—æ∑å

‡§≈◊ËÕπ∑’Ë‡æ◊ËÕ àß‡ √‘¡„Àâ¡’ºŸâ„™â∫√‘°“√Õ‘π‡∑Õ√å‡πÁμ

§«“¡‡√Á« Ÿß¡“°¢÷Èππ—Èπ®”‡ªìπÕ¬à“ß¬‘Ëß∑’Ë®–μâÕß¡’°“√
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æ—≤π“‡∑§‚π‚≈¬’‚§√ß¢à“¬‚∑√»—æ∑å‡§≈◊ËÕπ∑’Ë‡¥‘¡

„Àâ “¡“∂√Õß√—∫°“√‡¢â“∂÷ß∫√‘°“√Õ‘π‡∑Õ√å‡πÁμ

§«“¡‡√Á« Ÿß‰¥â ´÷Ëß‡∑§‚π‚≈¬’¢Õß‚§√ß¢à“¬‚∑√»—æ∑å

‡§≈◊ËÕπ∑’Ë∑’Ë “¡“√∂√Õß√—∫§«“¡μâÕß°“√¥—ß°≈à“«

„πªí®®ÿ∫—π°Á§◊Õ‡∑§‚π‚≈¬’ 3G π—Èπ‡Õß

¥â«¬°“√„Àâ∫√‘°“√‚∑√»—æ∑å‡§≈◊ËÕπ∑’Ë¥â«¬

‡∑§‚π‚≈¬’ 3G π—Èπ®–∑”„ÀâºŸâ„™â∫√‘°“√ “¡“√∂‡¢â“∂÷ß

¢âÕ¡Ÿ≈¢à“« “√‰¥â¥â«¬§«“¡‡√Á«¡“°°«à“‡∑§‚π‚≈¬’

‚∑√»—æ∑å‡§≈◊ËÕπ∑’Ë„πªí®®ÿ∫—π¡“°∂÷ß 20 ‡∑à“

πÕ°®“°π—Èπ·≈â«À“°¡’°“√æ—≤π“‚§√ß¢à“¬∑’Ë¡’Õ¬Ÿà‡¥‘¡

„Àâ‡ªìπ‡∑§‚π‚≈¬’ 3G ®–∑”„Àâª√–™“™π∑’ËÕ¬Ÿà„π

æ◊Èπ∑’Ë„Àâ∫√‘°“√‡¥‘¡¢Õß∫√‘°“√‚∑√»—æ∑å‡§≈◊ËÕπ∑’Ë‡¥‘¡

∑’Ë¡’¡“°∂÷ß√âÕ¬≈– 93  “¡“√∂¡’‚Õ°“ ‡¢â“∂÷ß

Õ‘π‡∑Õ√å‡πÁμ§«“¡‡√Á« Ÿßºà“π‚§√ß¢à“¬‚∑√»—æ∑å‡§≈◊ËÕπ∑’Ë

‰¥â„π√–¬–‡«≈“Õ—π —Èπ

°√–· ·≈–∑‘»∑“ß¢Õßμ≈“¥°“√„Àâ∫√‘°“√

‚∑√»—æ∑å‡§≈◊ËÕπ∑’Ë∑’Ë¡ÿàß‰ª Ÿà°“√‡πâπ°“√„Àâ∫√‘°“√°“√

‡¢â“∂÷ßÕ‘π‡∑Õ√å‡πÁμ§«“¡‡√Á« Ÿß∑’Ëª√–‡∑»‰∑¬°”≈—ß

®–¡ÿàß‰ª Ÿàπ—Èπ ‡ªìπ∑‘»∑“ß∑’Ë Õ¥§≈âÕß°—∫°√–· ¢Õß

«ß°“√°“√„Àâ∫√‘°“√‚∑√»—æ∑å‡§≈◊ËÕπ∑’Ë∑—Ë«‚≈° ´÷Ëß

·π«‚πâ¡¢Õß√“¬‰¥â®“°°“√„Àâ∫√‘°“√¢ÕßºŸâ„Àâ∫√‘°“√

‚∑√»—æ∑å‡§≈◊ËÕπ∑’Ë∑—Ë«‚≈°μà“ß‡√‘Ë¡¡’·π«‚πâ¡«à“√“¬‰¥â

®“°°“√∫√‘°“√Õ‘π‡∑Õ√å‡πÁμ§«“¡‡√Á« Ÿß®–°≈“¬‰ª

‡ªìπ°√–· √“¬‰¥âÀ≈—°·∑π√“¬‰¥â®“°°“√„Àâ∫√‘°“√

∑“ß‡ ’¬ß∑’Ë‡ªìπ°√–· √“¬‰¥â‡¥‘¡

°“√∑’Ëª√–‡∑»‰∑¬°”≈—ß°â“«‰ª Ÿà∫√‘°“√‚∑√»—æ∑å

‡§≈◊ËÕπ∑’Ë 3G ∑’Ë°”≈—ß®–‡°‘¥¢÷Èπ„πªï æ.». 2553 ®÷ß‡ªìπ

°â“« ”§—≠¢Õß«ß°“√‚∑√§¡π“§¡‰∑¬ ∑’Ë∑”„Àâ

μ≈“¥‚∑√§¡π“§¡¢Õßª√–‡∑»‰∑¬¡’§«“¡∑—¥‡∑’¬¡

°—∫μ≈“¥‚∑√§¡π“§¡¢Õßª√–‡∑»μà“ßÊ ´÷Ëß®– àßº≈

„Àâª√–™“™π™“«‰∑¬ “¡“√∂‡¢â“∂÷ß∫√‘°“√‚∑√§¡π“§¡

∑’Ë¡’¡“μ√∞“π∑’Ë∑—¥‡∑’¬¡π“π“Õ“√¬ª√–‡∑» √«¡∂÷ß

®–‡ªìπ‚Õ°“ ∑’Ë¥’„π°“√¢¬“¬æ◊Èπ∑’Ë°“√„Àâ∫√‘°“√

‚∑√§¡π“§¡‰ª Ÿàæ◊Èπ∑’Ë∑’Ë¬—ß‰¡à¡’∫√‘°“√Õ‘π‡∑Õ√å‡πÁμ

§«“¡‡√Á« Ÿß‰¥âÕ¬à“ß√«¥‡√Á«

4.  √ÿª
®“°¢âÕ¡Ÿ≈∑’Ë °≈à“«¡“∑—È ßÀ¡¥„π¢â“ßμâπ

‡ªìπÀ≈—°∞“πÕ¬à“ß¥’∑’Ë· ¥ß„Àâ‡ÀÁπ«à“ªí®®ÿ∫—π∫√‘°“√

°“√‡¢â“∂÷ßÕ‘π‡∑Õ√å‡πÁμ§«“¡‡√Á« Ÿß°≈“¬¡“‡ªìπ

∫√‘°“√∑’Ë‰¥â√—∫§«“¡π‘¬¡ ·≈–§«“¡ π„®„π°“√

‡¢â“∂÷ß¢ÕßºŸâ∫√‘‚¿§™“«‰∑¬°Á¡’‡æ‘Ë¡¢÷ÈπÕ¬à“ß¡“°

πÕ°®“°¿“§ª√–™“™π¡’§«“¡ π„®∑’Ë®–‡¢â“∂÷ß∫√‘°“√

Õ‘π‡∑Õ√å‡πÁμ§«“¡‡√Á« Ÿß‡æ‘Ë¡¢÷ÈπÕ¬à“ß√«¥‡√Á«·≈â«

ΩÉ“¬¿“§√—∞‡Õß°Á‡≈Áß‡ÀÁπ∂÷ßª√–‚¬™πå„π¿“§√«¡

¢Õßª√–‡∑»À“°∫√‘°“√Õ‘π‡∑Õ√å‡πÁμ§«“¡‡√Á« Ÿß

¡’°“√°√–®“¬μ—«¡“°¢÷Èπ ‡π◊ËÕß®“°‰¥â¡Õß«à“°“√∑’Ë

ª√–™“™π “¡“√∂‡¢â“∂÷ ß∫√‘°“√Õ‘π‡∑Õ√å ‡πÁμ

§«“¡‡√Á« Ÿß‰¥â ®–∑”„Àâª√–™“™π “¡“√∂‡¢â“∂÷ß

·À≈àßÕß§å§«“¡√Ÿâ √«¡∂÷ß∫√‘°“√μà“ßÊ ¢Õß¿“§√—∞

‰¥âÕ¬à“ß¡’ª√– ‘∑∏‘¿“æ¡“°¢÷Èπ Õ—π®–π”¡“´÷Ëß

§ÿ≥¿“æ™’«‘μ¢Õßª√–™“™π„π¿“æ√«¡∑’Ë Ÿß¢÷Èπ¥â«¬

Õ¬à“ß‰√°Áμ“¡ ¥â«¬¢âÕ®”°—¥¢Õß‚§√ß¢à“¬

‚∑√§¡π“§¡‚¥¬‡©æ“–‚§√ß¢à“¬‚∑√»—æ∑åª√–®”∑’Ë

∑’Ë‡ªìπ‚§√ß¢à“¬∑’Ë®”‡ªìπμàÕ°“√„Àâ∫√‘°“√Õ‘π‡∑Õ√å‡πÁμ

§«“¡‡√Á« Ÿß¥â«¬‡∑§‚π‚≈¬’ ADSL π—Èπ¡’°“√°√–®ÿ°μ—«

Õ¬Ÿà‡©æ“–„π‡¢μ‡¡◊Õß  à«π‡¢μæ◊Èπ∑’ËπÕ°μ—«‡¡◊Õßπ—Èπ

∫“ß à«π¢Õß‚§√ß¢à“¬‚∑√»—æ∑åª√–®”∑’Ë°Á‰¡à¡’¡“μ√∞“π

‡æ’¬ßæÕμàÕ°“√„Àâ∫√‘°“√Õ‘π‡∑Õ√å‡πÁμ§«“¡‡√Á« Ÿß

‰¥âÕ¬à“ß¡’ª√– ‘∑∏‘¿“æ



045§≥–°√√¡°“√°‘®°“√‚∑√§¡π“§¡·Ààß™“μ‘

°“√∑’Ë®– àß‡ √‘¡„Àâª√–™“™π “¡“√∂‡¢â“∂÷ß

∫√‘°“√Õ‘π‡∑Õ√å‡πÁμ§«“¡‡√Á« Ÿß‰¥âÕ¬à“ß√«¥‡√Á«„π

√–¬–‡«≈“Õ—π —Èπ À“°®–√Õ„ÀâºŸâª√–°Õ∫°“√¢¬“¬

‚§√ß¢à“¬‚∑√»—æ∑åª√–®”∑’Ë À√◊Õæ—≤π“‚§√ß¢à“¬‡¥‘¡

„Àâ√Õß√—∫∫√‘°“√Õ‘π‡∑Õ√å‡πÁμ§«“¡‡√Á« Ÿßπ—Èπ §ß®–

‰¥â„™â√–¬–‡«≈“ ·≈–‡ß‘π∑ÿπ¡À“»“≈ ¥—ßπ—Èπ

®÷ß®”‡ªìπ∑’Ë®–μâÕß¡ÕßÀ“‚§√ß¢à“¬Õ◊Ëπ∑’Ë¡’»—°¬¿“æ

‡æ’¬ßæÕμàÕ°“√„Àâ∫√‘°“√Õ‘π‡∑Õ√å‡πÁμ§«“¡‡√Á« Ÿß

´÷Ëß°Á§◊Õ‚§√ß¢à“¬‚∑√»—æ∑å‡§≈◊ËÕπ∑’Ë 3G π—Èπ‡Õß ¥—ßπ—Èπ

°“√∑’Ë °∑™. º≈—°¥—π„Àâª√–‡∑»‰∑¬°â“«‰ª Ÿà°“√„Àâ

∫√‘°“√‚∑√»—æ∑å‡§≈◊ËÕπ∑’Ë 3G π—Èπ®÷ß‡ªìπ°â“« ”§—≠

¢Õßª√–‡∑»‰∑¬∑’Ë®–∑”„Àâª√–™“™π™“«‰∑¬

 “¡“√∂‡¢â“∫√‘°“√Õ‘π‡∑Õ√å‡πÁμ§«“¡‡√Á« Ÿß‰¥âÕ¬à“ß

¡’ª√– ‘∑∏‘¿“æ„π√–¬–‡«≈“Õ—π —Èπ



046 «“√ “√ °∑™. 2553

021



047§≥–°√√¡°“√°‘®°“√‚∑√§¡π“§¡·Ààß™“μ‘

ç∫√‘°“√ 3Gé
ª√–‡∑»‰∑¬‰¥âÕ–‰√
°’√μ‘ Õ“¿“æ—π∏ÿå
ºŸâ∫√‘À“√√–¥—∫μâπ  ”π—°ß“π§≥–°√√¡°“√°‘®°“√‚∑√§¡π“§¡·Ààß™“μ‘

ª√–‡∑»‰∑¬¡’‚§√ß √â“ßμ≈“¥‚∑√»—æ∑å‡§≈◊ËÕπ∑’Ë„π√Ÿª·∫∫ —≠≠“√à«¡°“√ß“π Build-Transfer-Operate

(BTO) ´÷Ëß¿“§√—∞¡’∫∑∫“∑∑—Èß°“√‡ªìπºŸâª√–°Õ∫°“√„πμ≈“¥‚∑√§¡π“§¡ ·≈–∫∑∫“∑°“√‡ªìπºŸâ°”°—∫¥Ÿ·≈

ºà“π —≠≠“√à«¡°“√ß“π¥—ß°≈à“« ≈—°…≥–°“√§«∫∫∑∫“∑¢Õß¿“§√—∞π’È  àßº≈„Àâ‡°‘¥§«“¡∑—∫ ấÕπ ·≈–

‰¡à™—¥‡®π¢Õß‚§√ß √â“ßμ≈“¥ ´÷Ëß‡ªìπÕÿª √√§μàÕ°“√ àß‡ √‘¡°“√·¢àß¢—π‡ √’Õ¬à“ß‡ªìπ∏√√¡ Õ’°∑—Èß ‡¡◊ËÕ‡¢â“ Ÿà

°“√ ‘ÈπÕ“¬ÿ —≠≠“œ ºŸâª√–°Õ∫°“√®÷ß‰¡à¡’·√ß®Ÿß„®„π°“√¢¬“¬  √â“ß À√◊Õæ—≤π“‚§√ß¢à“¬¢Õßμ—«‡Õß ¥—ßπ—Èπ

„π™à«ß‡«≈“À≈“¬ªï∑’Ëºà“π¡“ºŸâª√–°Õ∫°“√‚∑√»—æ∑å‡§≈◊ËÕπ∑’Ë¿“¬„μâ —≠≠“√à«¡°“√ß“π‰¥â≈¥°“√¢¬“¬·≈–

æ—≤π“‚§√ß¢à“¬¢Õßμπ‡Õß ∑”„ÀâºŸâ∫√‘‚¿§Õ“®®–‰¥â√—∫∫√‘°“√∑’Ë¡’§ÿ≥¿“æ≈¥≈ß √«¡∂÷ß‰¡à “¡“√∂‡¢â“∂÷ß

π«—μ°√√¡°“√∫√‘°“√„À¡àÊ ‡™àπ‡¥’¬«°—∫ª√–‡∑» “°≈Õ◊ËπÊ



048 «“√ “√ °∑™. 2553

ªí®®ÿ∫—πμ≈“¥‚∑√»—æ∑å‡§≈◊ËÕπ∑’Ë¡’‡≈¢À¡“¬

∑’Ë„™âß“π §‘¥‡ªìπ√âÕ¬≈– 99 ¢Õßª√–™“°√∑—Èßª√–‡∑»

(‰μ√¡“  1, 2553) ´÷Ëß·π«‚πâ¡°“√‡®√‘≠‡μ‘∫‚μ¢Õß

‡≈¢À¡“¬‚∑√»—æ∑å‡§≈◊ËÕπ∑’Ë¢Õßª√–‡∑»‰∑¬‡√‘Ë¡‡¢â“ Ÿà

¿“«–Õ‘Ë¡μ—«μ—Èß·μàªï 2550 ª√–°Õ∫°—∫·π«‚πâ¡

°“√„™âß“π¢ÕßºŸâ„™â∫√‘°“√¢Õßª√–‡∑»‰∑¬ §‘¥μ“¡

®”π«ππ“∑’μàÕ‡¥◊ÕπμàÕ§π (Minute of User: MOU)

·≈–§à“„™â®à“¬§à“∫√‘°“√‚∑√»—æ∑å‡§≈◊ËÕπ∑’ËμàÕ‡¥◊Õπ

μàÕ§π (Average Revenue per User: ARPU)

¡’·π«‚πâ¡≈¥≈ßμ—Èß·μàªï 2549 ®π∂÷ßªí®®ÿ∫—π ∑’Ëæ∫«à“

¡’·π«‚πâ¡§àÕπ¢â“ß§ß∑’Ë ¥—ßπ—Èπ‡¡◊ËÕæ‘®“√≥“∑‘»∑“ß

¢Õßμ≈“¥‚∑√»—æ∑å‡§≈◊ËÕπ∑’Ëª√–‡∑»‰∑¬ À“°‰¡à¡’

∫√‘°“√„À¡àÊ Õ“®®–‡¢â“ Ÿà¿“«–∂¥∂Õ¬‰¥â ∑”πÕß

‡¥’¬«°—π‡¡◊ËÕæ‘®“√≥“¥â“πº≈ª√–°Õ∫°“√ ·π«‚πâ¡

°“√„™âß“π‚∑√»—æ∑å‡§≈◊ËÕπ∑’Ë¢Õßª√–‡∑»‰∑¬ ‡√‘Ë¡¡’

°“√‡ª≈’Ë¬π√Ÿª·∫∫®“°°“√‡πâπ„™âß“π∑“ß‡ ’¬ß (Voice)

‡ªìπÀ≈—° ¡“‡ªìπ°“√„Àâ∫√‘°“√¢âÕ¡Ÿ≈¢à“« “√ (Non-

Voice) ·≈–‰¥â√—∫§«“¡π‘¬¡ Ÿß¢÷Èπ„π™à«ß∑’Ëºà“π¡“

‚¥¬„πªï 2551 - 2552 √“¬‰¥â®“°∫√‘°“√¢âÕ¡Ÿ≈¢à“« “√

¢ÕßºŸâ„Àâ∫√‘°“√‚∑√»—æ∑å‡§≈◊ËÕπ∑’Ë„πª√–‡∑»‰∑¬

‡æ‘Ë¡¢÷Èπ∂÷ßª√–¡“≥√âÕ¬≈– 16 μàÕªï ´÷Ëß Õ¥§≈âÕß

°—∫°“√§“¥°“√≥å·π«‚πâ¡√“¬‰¥â∑’Ë¡“®“°∫√‘°“√

¢âÕ¡Ÿ≈¢à“« “√¢ÕßºŸâª√–°Õ∫°“√‚∑√»—æ∑å‡§≈◊ËÕπ∑’Ë

‚¥¬‡©≈’Ë¬∑—Ë«‚≈°§‘¥‡ªìπ 1 „π 3 ¢Õß√“¬‰¥â∑—ÈßÀ¡¥

(OVUM, 2553) ¥—ßπ—Èπ Õ“®°≈à“«‰¥â«à“∫√‘°“√¢âÕ¡Ÿ≈

¢à“« “√ (Non-Voice) ‡ªìπÕπ“§μ¢ÕßºŸâª√–°Õ∫°“√

‚∑√»—æ∑å‡§≈◊ËÕπ∑’Ë √«¡∑—Èß∫√‘°“√À√◊ÕÕÿμ “À°√√¡

μàÕ‡π◊ËÕß ‡™àπμ≈“¥ Mobile Applications ∑’Ë¡’°“√

‡®√‘≠‡μ‘∫‚μ Ÿß‡¡◊ËÕ‡∑’¬∫°—∫∫√‘°“√ Computer software

Õ◊ËπÊ (NECTEC)

3G : Õÿμ “À°√√¡‚∑√»—æ∑å‡§≈◊ËÕπ∑’Ë
·≈–Õÿμ “À°√√¡∑’Ë‡°’Ë¬«‡π◊ËÕß‰¥âÕ–‰√

 àß‡ √‘¡»—°¬¿“æ„π°“√·¢àß¢—π„Àâ°—∫

∫√‘°“√‚∑√»—æ∑å‡§≈◊ËÕπ∑’Ë : 3G ®–™à«¬¢¬“¬°“√

„Àâ∫√‘°“√·≈–°“√·¢àß¢—π„πμ≈“¥‚∑√»—æ∑å‡§≈◊ËÕπ∑’Ë

∑”„Àâ¡’°“√æ—≤π“∑“ß‡∑§‚π‚≈¬’∑’Ë®–π”¡“„™â ·≈–

°“√æ—≤π“‚§√ß¢à“¬‚∑√»—æ∑å‡§≈◊ËÕπ∑’Ë„Àâ∑—π ¡—¬

·≈–¡’§ÿ≥¿“æ¥’¢÷Èπ °≈à“«§◊Õ 3G ®–™à«¬∑”„Àâ

Õÿμ “À°√√¡°“√„Àâ∫√‘°“√·∫∫‰√â “¬¡’»—°¬¿“æ

„π°“√·¢àß¢—π∑’Ë¥’¢÷Èπ ‡¡◊ËÕ‡∑’¬∫°—∫°“√„Àâ∫√‘°“√

·∫∫ª√–®”∑’Ë„π‡∑§‚π‚≈¬’μà“ßÊ ·≈–‡¡◊ËÕæ‘®“√≥“

„π∫√‘°“√¥â“π‡ ’¬ß·≈â« ∏ÿ√°‘®°“√„Àâ∫√‘°“√·∫∫

‰√â “¬Õ“®‰¥â‡ª√’¬∫„π°“√·¢àß¢—π¡“°°«à“∫√‘°“√

·∫∫ª√–®”∑’ËÕ¬Ÿà·≈â«μ—Èß·μà‡∑§‚π‚≈¬’·∫∫ 2G

·μà ”À√—∫∫√‘°“√¥â“π¢âÕ¡Ÿ≈À√◊Õ∫√‘°“√Õ‘π‡∑Õ√å‡πÁμ

∫√‘°“√·∫∫‰√â “¬®–‡ ’¬‡ª√’¬∫‡π◊ËÕß®“°¬—ß‰¡à

 “¡“√∂„Àâ∫√‘°“√·∫∫§«“¡‡√Á« Ÿß‰¥â¥’ ‡∑à“°—∫

∫√‘°“√ª√–®”∑’Ë ·μà∫√‘°“√ 3G ®–™à«¬∑”„Àâ§«“¡

 “¡“√∂„π°“√„Àâ∫√‘°“√¢Õß∫√‘°“√·∫∫‰√â “¬

‡ªìπ∫√‘°“√·∫∫§«“¡‡√Á« Ÿß‰¥â¡“°¢÷Èπ ª√–°Õ∫°—∫

∫√‘°“√‰√â “¬¡’§«“¡‰¥â‡ª√’¬∫„π‡√◊ËÕß mobility ®÷ß

∑”„Àâ¿“æ√«¡»—°¬¿“æ°“√·¢àß¢—π¢Õß∫√‘°“√‰√â “¬

‡æ‘Ë¡¢÷Èπ πÕ°®“°π’È‡¡◊ËÕ¡’∫√‘°“√‚∑√»—æ∑å‡§≈◊ËÕπ∑’Ë

√–∫∫ 3G ∫√‘°“√√Ÿª·∫∫„À¡àÊ ·≈–°“√‡¢â“∂÷ß



049§≥–°√√¡°“√°‘®°“√‚∑√§¡π“§¡·Ààß™“μ‘

Õ‘π‡∑Õ√å‡πÁμ§«“¡‡√Á« Ÿß‰¥â ®–∑”„ÀâÕ—μ√“°“√‡μ‘∫‚μ

¢Õßμ≈“¥‚∑√»—æ∑å‡§≈◊ËÕπ∑’Ë “¡“√∂‡μ‘∫‚μμàÕ‰ª‰¥â

„π‡™‘ß¢Õß®”π«πºŸâ„™â∫√‘°“√·≈–§«“¡μâÕß°“√„™âß“π

„π¥â“π¢âÕ¡Ÿ≈

Õ¬à“ß‰√°Áμ“¡‡¡◊ËÕæ‘®“√≥“®“°»—°¬¿“æ¢Õß

ºŸâ„™â∫√‘°“√∑’Ë®–‡æ‘Ë¡¢÷Èπ·≈â« ªí®®ÿ∫—π°“√„™âß“π

‚∑√»—æ∑å‡§≈◊ËÕπ∑’Ë‚¥¬ à«π„À≠à®–‡πâπ°“√„™â∫√‘°“√

 ◊ËÕ “√∑“ß‡ ’¬ß·≈–¡’°”≈—ß´◊ÈÕ§àÕπ¢â“ßμË” „π¢≥–∑’Ë

μ≈“¥‚∑√»—æ∑å‡§≈◊ËÕπ∑’Ë√–∫∫ 3G ®–‡πâπ∑’Ë∫√‘°“√

 ◊ËÕ “√¢âÕ¡Ÿ≈ ´÷Ëß∫√‘°“√‡À≈à“π’È®–¡’°≈ÿà¡≈Ÿ°§â“‡©æ“–

·≈–¡’°”≈—ß ◊́ÈÕ„π√–¥—∫∑’Ë Ÿß ¥—ßπ—Èπ °“√æ‘®“√≥“

‚Õ°“ ¢Õß∫√‘°“√‚∑√»—æ∑å‡§≈◊ËÕπ∑’Ë√–∫∫ 3G

‡ªìπ ‘Ëß®”‡ªìπ∑’Ë®–μâÕß¥”‡π‘π°“√‡æ◊ËÕ‡¢â“¡“¡’ à«π·∫àß

∑“ßμ≈“¥‡æ‘Ë¡¢÷Èπ §◊Õ°“√‡ª≈’Ë¬πæƒμ‘°√√¡¢Õß

ºŸâ„™â∫√‘°“√„Àâ∑√“∫∂÷ßª√–‚¬™πå®“°∫√‘°“√„À¡àÊ

∑’ËμâÕß°“√π”‡ πÕ ·≈–°“√ √â“ßæ—π∏¡‘μ√∑“ß

°“√§â“‡æ◊ËÕ àß‡ √‘¡·≈– π—∫ πÿπ°“√π”∫√‘°“√ Ÿà

ºŸâ„™â∫√‘°“√°≈ÿà¡‡ªÑ“À¡“¬ √«¡∑—Èß°“√°√–μÿâπ„Àâ

π—°æ—≤π“ mobile application ¢Õß‰∑¬¡’‚Õ°“ 

æ—≤π“ application „À¡àÊ ªÑÕπ‡¢â“ Ÿàμ≈“¥°“√„Àâ

∫√‘°“√‚∑√»—æ∑å‡§≈◊ËÕπ∑’Ë ÷́Ëß®–‡ªìπμ≈“¥∑’Ë¡’¡Ÿ≈§à“

·≈–»—°¬¿“æ Ÿß¡“°·≈–™à«¬ π—∫ πÿπ„Àâ∫√‘°“√ 3G

 “¡“√∂¢¬“¬μ—«‰¥âÕ’°∑“ßÀπ÷Ëß ¥—ßπ—Èπ‡¡◊ËÕ¡’°“√

Õπÿ≠“μª√–°Õ∫°‘®°“√‚∑√»—æ∑å‡§≈◊ËÕπ∑’Ë IMT

§“¥«à“ ¿“æμ≈“¥‚∑√»—æ∑å‡§≈◊ËÕπ∑’Ë¢Õßª√–‡∑»‰∑¬

®–¡’°“√‡μ‘∫‚μ¡“°¢÷Èπ°«à“ªí®®ÿ∫—π∑’Ë‡√‘Ë¡‡¢â“ Ÿà ¿“«–

Õ‘Ë¡μ—« ®–¡’ºŸâª√–°Õ∫°“√‡¢â“ Ÿàμ≈“¥¡“°¢÷Èπ

·≈–μ≈“¥®–‡μ‘∫‚μμàÕ‰¥â„π‡™‘ß®”π«πºŸâ„™â∫√‘°“√

·≈–§«“¡μâÕß°“√„™âß“π¥â“π ◊ËÕ “√¢âÕ¡Ÿ≈§«“¡‡√Á« Ÿß

¢π“¥¢Õß„∫Õπÿ≠“μ∑’Ë„Àâ¡’¢π“¥∑’Ë‡∑à“°—π ®–™à«¬

 àßº≈„Àâ‡°‘¥°“√·¢àß¢—π∑’Ë‡ªìπ∏√√¡‡∑à“‡∑’¬¡°—π ·≈–

√Õß√—∫°“√æ—≤π“¢Õß‡∑§‚π‚≈¬’„πÕπ“§μ

æ—≤π“‚§√ß √â“ßμ≈“¥·≈– àß‡ √‘¡°“√

·¢àß¢—π ¢ÕßÕÿμ “À°√√¡‚∑√»—æ∑å‡§≈◊ËÕπ∑’Ë

°“√‡æ‘Ë¡¢÷Èπ¢ÕßºŸâ„Àâ∫√‘°“√ 3G ®–™à«¬‡æ‘Ë¡°“√

·¢àß¢—π¢ÕßÕÿμ “À°√√¡‰√â “¬„π‡™‘ß‚§√ß √â“ßμ≈“¥

®“°®”π«πºŸâ„Àâ∫√‘°“√‚∑√»—æ∑å‡§≈◊ËÕπ∑’Ë∑’Ë‡æ‘Ë¡¢÷Èπ

°≈à“«§◊Õ°“√Õπÿ≠“μ„Àâ∫√‘°“√√“¬„À¡à‡æ‘Ë¡‡μ‘¡„π

μ≈“¥‚∑√»—æ∑å‡§≈◊ËÕπ∑’Ë®–™à«¬ àß‡ √‘¡„Àâ‡°‘¥°“√

·¢àß¢—π„πμ≈“¥∑—Èß„π√–¥—∫§â“ àß·≈–§â“ª≈’° ∑—Èßπ’È

„π√–¥—∫μ≈“¥§â“ àß °“√Õπÿ≠“μ„Àâ∫√‘°“√‚∑√»—æ∑å

¡◊Õ∂◊Õ 3G ‡ªìπ°“√‡æ‘Ë¡ºŸâ„Àâ∫√‘°“√∑’Ë¡’‚§√ß¢à“¬‡¢â“¡“

„πμ≈“¥  àßº≈„Àâ‡°‘¥°“√·¢àß¢—π„π°“√„Àâ∫√‘°“√

√–¥—∫§â“ àß¡“°¢÷Èπ  ”À√—∫„π√–¥—∫μ≈“¥§â“ª≈’°

‡π◊ËÕß®“°ºŸâ‰¥â√—∫Õπÿ≠“μ„Àâ∫√‘°“√‰¥â√—∫°“√®—¥ √√

§≈◊Ëπ§«“¡∂’Ë∑’Ë∂Ÿ°°”Àπ¥‰«â„π‡ß◊ËÕπ‰¢„∫Õπÿ≠“μ«à“

®–μâÕß¡’°“√„™â‚§√ß √â“ßæ◊Èπ∞“π√à«¡°—π (infrastructure

sharing) °—∫ºŸâª√–°Õ∫°“√√“¬Õ◊Ëπ °Õª√°—∫°“√

°”Àπ¥„ÀâºŸâª√–°Õ∫°“√∑’Ë‰¥â√—∫Õπÿ≠“μ®–μâÕß

®—¥ √√ à«π·∫àß„ÀâºŸâª√–°Õ∫°“√√“¬¬àÕ¬∑’Ë‰¡à¡’

‚§√ß¢à“¬ (MVNOs)  “¡“√∂‡¢â“„™â‚§√ß¢à“¬‰¥â

‰¡àμË”°«à“ —¥ à«π∑’Ë°”Àπ¥ ∑”„ÀâºŸâª√–°Õ∫°“√

√“¬¬àÕ¬ (MVNO) ¡’‚Õ°“ ∑’Ë®–‡¢â“¡“„Àâ∫√‘°“√

÷́Ëßπ”‰ª Ÿà°“√ àß‡ √‘¡„Àâ‡°‘¥°“√·¢àß¢—π„π√–¥—∫

°“√„Àâ∫√‘°“√∑—Èß„π√–¥—∫ª√–‡∑»·≈–√–¥—∫¿Ÿ¡‘¿“§

¡“°¢÷Èπ ·≈–∑”„Àâ‡°‘¥°“√·¢àß¢—π„π√–¥—∫ value chain
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÷́Ëß®– àßº≈„Àâ‡°‘¥¿“«–°“√·¢àß¢—π∑’Ë√ÿπ·√ß„π°“√

„Àâ∫√‘°“√√–∫∫‰√â “¬¢Õßª√–‡∑»‰∑¬„π¿“æ√«¡

Õ¬à“ß‰√°Áμ“¡ °“√∑’ËºŸâª√–°Õ∫°“√√“¬Õ◊Ëπ√«¡∑—Èß

ºŸâª√–°Õ∫°“√√“¬¬àÕ¬ “¡“√∂‡™à“„™â‚§√ß¢à“¬¢Õß

∫√‘…—∑„π°“√„Àâ∫√‘°“√  àßº≈„Àâ‡°‘¥°“√·¢àß¢—π

„πμ≈“¥√ÿπ·√ß¡“°¬‘Ëß¢÷Èπ ·≈–§à“¥—™π’ HHI ¢Õß

μ≈“¥§â“ª≈’°∫√‘°“√ (Retail Market) ∫√‘°“√‚∑√»—æ∑å

‡§≈◊ËÕπ∑’Ë¿“¬„πª√–‡∑»πà“®–≈¥≈ß ·≈–‡¢â“„°≈â

μ≈“¥∑’Ë¡’°“√·¢àß¢—π∑’Ë ¡∫Ÿ√≥å (perfect competition)

¡“°¬‘Ëß¢÷Èπ √«¡∑—Èß§“¥«à“·√ßº≈—°¥—π¥â“π°“√·¢àß¢—π

®–°”Àπ¥„Àâ¡’°“√·¢àß¢—π∑“ß¥â“πÕ—μ√“§à“∫√‘°“√

ºà“π°“√μ—¥ ‘π„®¢ÕßºŸâ∫√‘‚¿§ ´÷Ëß∑â“¬∑’Ë ÿ¥®–π”‰ª Ÿà

°“√≈¥√“§“°“√„Àâ∫√‘°“√√“¬¬àÕ¬„π√–¬–¬“«‰¥â

‡æ‘Ë¡ª√– ‘∑∏‘¿“æ°“√®—¥ √√∑√—æ¬“°√

§≈◊Ëπ§«“¡∂’Ë  ·≈–°“√æ—≤π“‡∑§‚π‚≈¬’

§≈◊Ëπ§«“¡∂’Ë«‘∑¬ÿ®—¥‡ªìπ∑√—æ¬“°√∑’Ë¡’§«“¡ ”§—≠μàÕ

‡»√…∞°‘®·≈– —ß§¡ ·≈–‡ªìπ¢Õßª√–™“™π∑ÿ°§π

¥—ßπ—Èπ‡æ◊ËÕ„Àâ¡’°“√„™â∑√—æ¬“°√∑’Ë‡°‘¥ª√–‚¬™πå Ÿß ÿ¥

μàÕª√–‡∑»™“μ‘·≈–ª√–™“™π Àπà«¬ß“π∑’Ë‡°’Ë¬«¢âÕß

„π°“√°”°—∫¥Ÿ·≈§«√¡’À≈—°‡°≥±å°√–∫«π«‘∏’°“√

®—¥ √√∑√—æ¬“°√„ÀâºŸâ∑’Ë¡’»—°¬¿“æ‡À¡“– ¡„π°“√

π”∑√—æ¬“°√§≈◊Ëπ§«“¡∂’ËÕÕ°¡“∑”„Àâ‡°‘¥ª√–‚¬™πå

 ”À√—∫°“√®—¥ √√∑√—æ¬“°√§≈◊Ëπ§«“¡∂’Ë‡æ◊ËÕ°“√

„Àâ∫√‘°“√ IMT π—Èπ ®–∑”„Àâ‡°‘¥º≈°√–∑∫‚¥¬μ√ß

μàÕ∑√—æ¬“°√§◊Õ°“√‰¥âπ”∑√—æ¬“°√§≈◊Ëπ§«“¡∂’Ë

¡“„™âß“π‡æ◊ËÕ„Àâ‡°‘¥ª√–‚¬™πå ‡π◊ËÕß®“°§≈◊Ëπ§«“¡∂’Ë

®–‡ªìπ∑√—æ¬å ‘π∑’Ë¡’¡Ÿ≈§à“°ÁμàÕ‡¡◊ËÕ¡’ºŸâπ”§≈◊Ëπ§«“¡∂’Ë

„π¬à“ππ—ÈπÊ ‰ª„™âß“π μ√“∫„¥∑’Ë§≈◊Ëπ§«“¡∂’Ë

‰¡à‡ªìπ∑’ËμâÕß°“√À√◊Õ∂Ÿ°π”‰ª„™âß“π §≈◊Ëπ§«“¡∂’Ë

°Á®–°≈“¬‡ªìπ∑√—æ¬å ‘π∑’Ë‰¡à¡’¡Ÿ≈§à“·μàÕ¬à“ß„¥1

√«¡∑—Èß°√–μÿâπ„Àâ‡°‘¥°“√„™â‡∑§‚π‚≈¬’∑’Ë‰¥â¡’°“√

æ—≤π“¢÷Èπ

3G: ºŸâª√–°Õ∫°“√‚∑√»—æ∑å‡§≈◊ËÕπ∑’Ë
·≈–ºŸâª√–°Õ∫°“√¥â“π°“√º≈‘μ
Õÿª°√≥å‚∑√§¡π“§¡„πª√–‡∑»
∑”∏ÿ√°‘®‰¥âÀ√◊Õ‰¡à

ºŸâª√–°Õ∫°“√‚∑√»—æ∑å‡§≈◊ËÕπ∑’Ë
°“√®—¥ √√„∫Õπÿ≠“μ 3G ¢Õßª√–‡∑»‰∑¬

®–‡ªìπ°“√‡ªî¥‚Õ°“ „ÀâºŸâª√–°Õ∫°“√√“¬„À¡àÀ√◊Õ

ºŸâ∑’Ë π„® “¡“√∂‡¢â“¡“ª√–°Õ∫°“√À√◊Õ “¡“√∂

¥”‡π‘π∏ÿ√°‘®¿“¬„μâ§«“¡‡ ’Ë¬ß¥â“π°Æ√–‡∫’¬∫ À√◊Õ

‡ß◊ËÕπ‰¢∑’Ë√—∫∑√“∫≈à«ßÀπâ“·≈–¬Õ¡√—∫‰¥â ‚¥¬ºà“π

°“√®—¥ √√∑’ËÕ“»—¬°≈‰°μ≈“¥À√◊Õ°“√ª√–¡Ÿ≈∑’Ë∂◊Õ«à“

¡’§«“¡‚ª√àß„ ·≈–‡ªìπ∏√√¡¡“°∑’Ë ÿ¥‡¡◊ËÕ‡∑’¬∫°—∫

«‘∏’°“√Õ◊Ëπ √«¡∑—Èß¢âÕ°”Àπ¥∑’Ë “¡“√∂®à“¬§à“ª√–¡Ÿ≈

À≈“¬ß«¥‰¥â·≈–°“√„™â‚§√ß √â“ßæ◊Èπ∞“π√à«¡°—π

™à«¬≈¥μâπ∑ÿπ„π°“√ √â“ß‚§√ß¢à“¬·≈–¿“√–°“√

≈ß∑ÿπ„π√–¬–·√°‰¥â¡“°¢÷Èπ ∑”„ÀâºŸâª√–°Õ∫°“√

∑—Èß√“¬‡≈Á°·≈–√“¬„À≠à “¡“√∂·¢àß¢—π‰¥âÕ¬à“ß

‡∑à“‡∑’¬¡°—π ·≈– “¡“√∂‡¢â“ Ÿàμ≈“¥·≈–·¢àß¢—π

°“√„Àâ∫√‘°“√‰¥â¡“°¢÷Èπ

1 RICS (Royal Instutution of Chartered Surveyors), çValuation of Intangible Asset, Four case studiesé, 2006
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∑—Èßπ’È À“°æ‘®“√≥“∂÷ßºŸâª√–°Õ∫°“√√“¬‡¥‘¡

∑’Ë„Àâ∫√‘°“√‚∑√»—æ∑å‡§≈◊ËÕπ∑’Ë∑—Èß„π∫√‘°“√ 2G ·≈– 3G

Õ“®¡’§«“¡‰¥â‡ª√’¬∫∑“ß°“√·¢àß¢—πÕ¬à“ß¡“°

‡Àπ◊ÕºŸâª√–°Õ∫°“√√“¬„À¡àÕ¬Ÿà∫â“ß ‡π◊ËÕß®“°¡’

¢âÕ‰¥â‡ª√’¬∫®“°°“√¡’∞“π≈Ÿ°§â“‡¥‘¡ ·μà°“√∑’Ë¡’

ºŸâ√—∫Õπÿ≠“μ„Àâª√–°Õ∫°“√‚∑√»—æ∑å‡§≈◊ËÕπ∑’Ë¡“°¢÷Èπ

ª√–°Õ∫°—∫¢âÕ°”Àπ¥„π°“√·∫àß‚§√ß¢à“¬„Àâ MVNO

„™âß“π ®–∑”„ÀâºŸâª√–°Õ∫°“√‚∑√»—æ∑å‡§≈◊ËÕπ∑’Ë

√“¬‡¥‘¡μâÕß‡º™‘≠°—∫°“√·¢àß¢—π∑’Ë¡“°¢÷Èπ  ”À√—∫

ºŸâª√–°Õ∫°“√√“¬‡¥‘¡„π à«π∑’Ë¥”‡π‘π°‘®°“√

„πªí®®ÿ∫—π¿“¬„μâ —≠≠“√à«¡°“√ß“π ¡’§«“¡

‡ªìπ‰ª‰¥â«à“∑â“¬∑’Ë ÿ¥°Á®–‡ª≈’Ë¬π‡¢â“¡“ Ÿà√–∫∫

„∫Õπÿ≠“μ∑’Ë¡’ ‡ß◊ËÕπ‰¢„π°“√ª√–°Õ∫°‘®°“√∑’Ë

‡∑à“‡∑’¬¡°—π ‡π◊ËÕß®“°°“√„Àâ„∫Õπÿ≠“μ§≈◊Ëπ§«“¡∂’Ë

„π√–∫∫ 3G ®–‡ªìπ√Ÿª·∫∫°“√≈ß∑ÿπ∑“ß‡≈◊Õ°∑’Ë

 àß —≠≠“≥∂÷ß°“√ª√–À¬—¥§à“„™â®à“¬‰¥â¡“°¢÷Èπ

 ”À√—∫ºŸâ√à«¡°“√ß“π∑’Ë¡’Õ¬Ÿà„πªí®®ÿ∫—π ·≈–¬—ß‰¥â

‡ªìπ‡®â“¢Õß∑√—æ¬å ‘π„π‚§√ß¢à“¬∑’Ë≈ß∑ÿπ‰ªÕ’°¥â«¬

‡¡◊ËÕ‡∑’¬∫°—∫ —≠≠“√à«¡°“√ß“π∑’Ë ‡Õ°™π‡ªìπ

ºŸâ≈ß∑ÿπÕÕ°·∫∫·≈–¥”‡π‘π°“√°àÕ √â“ß·≈â«®÷ß

‚Õπ∑√—æ¬å ‘πμà“ßÊ „Àâ·°à√—∞ ¥—ßπ—ÈπÀ“°¡Õß∂÷ß

º≈°√–∑∫°“√ª√–À¬—¥§à“„™â®à“¬„π√–¬–¬“«π’È

π—∫«à“¡’·√ß®Ÿß„®„ÀâºŸâª√–°Õ∫°“√¿“¬„μâ —≠≠“

√à«¡°“√ß“π„π√–∫∫ 2G ¬â“¬‡¢â“¡“ Ÿà°“√„Àâ∫√‘°“√

„π√–∫∫ 3G ·μàÕ“®®–¬—ß§ß„Àâ∫√‘°“√„π√–∫∫ 2G

Õ¬Ÿà„π™à«ß·√°‡π◊ËÕß®“°¬—ß§ßμâÕß°“√√“¬‰¥â®“°μ≈“¥

2G ‡æ◊ËÕª√–§Õß∏ÿ√°‘®„π√–∫∫ 3G ∑’ËÕ“®®–¬—ß

‰¡à “¡“√∂ √â“ß∞“π≈Ÿ°§â“·≈–º≈°”‰√‰¥â„π√–¬–·√°

·≈–¬—ß§ßæ÷ßæÕ„®∑’Ë®–μâÕß®à“¬§à“ à«π·∫àß√“¬‰¥â

„π√–∫∫‡¥‘¡Õ¬ŸàμàÕ‰ª πÕ°®“°π’È°“√‰¥â√—∫„∫Õπÿ≠“μ

3G ®–„ÀâºŸâª√–°Õ∫°“√„π°≈ÿà¡π’È‰¥â√—∫‚Õ°“ „π°“√

‡æ‘Ë¡ à«π·∫àßμ≈“¥À√◊Õ¬Õ¥¢“¬ ‚¥¬ºà“π°“√π”‡Õ“

∫√‘°“√‡™‘ßπ«—μ°√√¡·≈–°≈ÿà¡™ÿ¥º≈‘μ¿—≥±å‡À¡“√«¡

∑”„ÀâºŸâª√–°Õ∫°“√‡À≈à“π’È‰¥â√—∫‚Õ°“ ∑’Ë®–‰¥â¡“´÷Ëß

®”π«πºŸâ„™â∫√‘°“√·≈–º≈°”‰√‡æ‘Ë¡¢÷Èπ

ºŸâª√–°Õ∫°“√¥â“π°“√º≈‘μÕÿª°√≥å
‚∑√§¡π“§¡„πª√–‡∑»
„πÕ¥’μ∑’Ëºà“π¡“ ª√–‡∑»‰∑¬¡‘‰¥â π—∫ πÿπ

°“√º≈‘μ„πÕÿμ “À°√√¡‚∑√§¡π“§¡ §«∫§Ÿà‰ª°—∫

°“√„Àâ∫√‘°“√‚∑√§¡π“§¡¡“μ—Èß·μàμâπ ¥—ßπ—Èπ

°“√ÕÕ°„∫Õπÿ≠“μ 3G ®÷ß∂◊Õ‡ªìπ®ÿ¥‡√‘Ë¡μâπ¢Õß

ª√–‡∑» „π°“√º≈—°¥—π·≈– π—∫ πÿπ°“√º≈‘μ

°“√«‘®—¬·≈–°“√æ—≤π“Õÿμ “À°√√¡‚∑√§¡π“§¡

„π¡‘μ‘°“√º≈‘μ‡π◊ËÕß®“°ºŸâ‰¥â√—∫„∫Õπÿ≠“μ 3G

·μà≈–√“¬ ®–μâÕß≈ß∑ÿπ„π‚§√ß¢à“¬„Àâ∫√‘°“√¢Õß

μπ‡Õß√“¬≈–À≈“¬À¡◊Ëπ≈â“π∫“∑ ∑—Èß„π à«π¢Õß

‚§√ß¢à“¬ 3G ·≈–‚§√ß √â“ßæ◊Èπ∞“πÕ◊ËπÊ ∑’Ë‡°’Ë¬«¢âÕß

‚¥¬°“√Õπÿ≠“μ„Àâ∫√‘°“√‚∑√»—æ∑å‡§≈◊ËÕπ∑’Ë 3G

‰¥â¡’°“√°”Àπ¥¡“μ√°“√ π—∫ πÿπºŸâº≈‘μ¿“¬„π

ª√–‡∑»‚¥¬°“√ √â“ß·√ß®Ÿß„® ºŸâ‰¥â√—∫„∫Õπÿ≠“μ

∑’Ë„™âÕÿª°√≥å·≈–™‘Èπ à«π‚∑√§¡π“§¡∑’Ëº≈‘μ¿“¬„π

ª√–‡∑» ®–‰¥â√—∫°“√¬°‡«âπÀ√◊Õ≈¥À¬àÕπ§à“∏√√¡‡π’¬¡

‡ß‘π°Õß∑ÿπ°‘®°“√‚∑√§¡π“§¡‡æ◊ËÕª√–‚¬™πå “∏“√≥–

®÷ß§“¥«à“ ®–∑”„ÀâºŸâª√–°Õ∫°“√º≈‘μ„πª√–‡∑»∑’Ë¡’

Õ¬Ÿà·≈â« ¡’‚Õ°“ ‡¢â“ Ÿàμ≈“¥Õÿª°√≥å‚∑√§¡π“§¡
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„πª√–‡∑»‰¥â ·≈– àßº≈„ÀâºŸâª√–°Õ∫°“√º≈‘μ

Õÿª°√≥å‰øøÑ“·≈–Õ‘‡≈Á°∑√Õπ‘° åÕ◊ËπÊ À—π¡“ π„®

º≈‘μÕÿª°√≥å¥â“π‚∑√§¡π“§¡Õ’°¥â«¬ ¥—ßπ—Èπ ≥ ®ÿ¥π’È

®–‡ªìπ°“√‡√‘Ë¡μâπ„π°“√º≈—°¥—π·≈– π—∫ πÿπ

°“√º≈‘μ °“√«‘®—¬·≈–°“√æ—≤π“Õÿμ “À°√√¡

‚∑√§¡π“§¡„π¡‘μ‘°“√º≈‘μÕ¬à“ß®√‘ß®—ß ∑—Èßπ’È

πÕ°‡Àπ◊Õ‰ª®“°°“√º≈‘μ‡æ◊ËÕ≈¥°“√π”‡¢â“ ·≈â«¬—ß

Õ“®™à«¬¬°√–¥—∫ºŸâº≈‘μÕÿª°√≥å‚∑√§¡π“§¡

¿“¬„πª√–‡∑»„Àâ¡’§«“¡ “¡“√∂„π°“√·¢àß¢—π

„πμ≈“¥‚≈°‰¥â

3G: ºŸâ∫√‘‚¿§‰¥âÕ–‰√
„π°“√ª√–‡¡‘πª√–‚¬™πåμàÕºŸâ∫√‘‚¿§®“°

°“√Õπÿ≠“μ„Àâ∫√‘°“√‚∑√»—æ∑å‡§≈◊ËÕπ∑’Ë„π√–∫∫ 3G

®–Õ“»—¬·π«§‘¥¥â“π à«π‡°‘π¢ÕßºŸâ∫√‘‚¿§ (Consumer

surplus) ´÷ËßÀ¡“¬∂÷ßº≈μà“ß√–À«à“ß ¡Ÿ≈§à“∑’Ë„Àâ°—∫

∫√‘°“√∑’ËºŸâ∫√‘‚¿§μâÕß°“√®–„™â ·≈–√“§“∑’ËºŸâ∫√‘‚¿§

®–μâÕß®à“¬ ¥—ßπ—Èπ°“√ª√–‡¡‘π„π à«ππ’È®–‡ªìπ

°“√ª√–‡¡‘πªí®®—¬∑’Ë°”Àπ¥ à«π‡°‘π¢ÕßºŸâ∫√‘‚¿§

Õ—π‰¥â·°à √“§“¢Õß°“√∫√‘°“√ §ÿ≥¿“æ¢Õß°“√∫√‘°“√

‚Õ°“ „π°“√‡¢â“∂÷ß∫√‘°“√ ·≈–§«“¡ –¥«°·≈–

§«“¡æ÷ßæÕ„®®“°°“√‰¥â√—∫∫√‘°“√

√“§“ §ÿ≥¿“æ ·≈–§«“¡À≈“°À≈“¬
¢Õß∫√‘°“√
 ¿“æ°“√·¢àß¢—π∑’Ë Ÿß¢÷Èπ¢Õßμ≈“¥‚∑√»—æ∑å

‡§≈◊ËÕπ∑’Ë®“°°“√Õπÿ≠“μ„Àâ∫√‘°“√ IMT ®–‡ªìπ

μ—«°√–μÿâπ„ÀâºŸâ„Àâ∫√‘°“√μâÕßæ—≤π“§ÿ≥¿“æ°“√„Àâ

∫√‘°“√·≈–§«“¡À≈“°À≈“¬¢Õß∫√‘°“√ ∑”„Àâ‡°‘¥

ª√–‚¬™πå·≈–‡°‘¥§«“¡æ÷ßæÕ„®∑’Ë Ÿß¢÷Èπ ‡¡◊ËÕ

æ‘®“√≥“„π¡ÿ¡¢ÕßºŸâ„™â∫√‘°“√ °≈à“«§◊Õ ‡æ◊ËÕ„Àâ‰¥â

√—∫ª√–‚¬™πåÕ¬à“ß‡μÁ¡∑’Ë®“°°“√„™â∫√‘°“√ ºŸâ∫√‘‚¿§

§«√æ‘®“√≥“ªí®®—¬¢Õß°“√‡æ‘Ë¡¡Ÿ≈§à“ Õ“∑‘ √“§“

∂Ÿ°°«à“ §«“¡‡√Á« Ÿß°«à“ À√◊Õ¡’§«“¡ –¥«°°«à“

¡’∑“ß‡≈◊Õ°¡“°°«à“ §«“¡‡ªìπ à«πμ—«À√◊Õ°“√∫√‘°“√

≈Ÿ°§â“ §«“¡ Õ¥§≈âÕß°—∫°“√¥”‡π‘π™’«‘μ ·≈–

§«“¡ª≈Õ¥¿—¬„π¢âÕ¡Ÿ≈¢ÕßºŸâ„™â∫√‘°“√ πÕ°®“°π’È

·√ßº≈—°¥—π®“°°“√·¢àß¢—π∑’Ë√ÿπ·√ß„π à«π∏ÿ√°‘®

°“√„Àâ∫√‘°“√·∫∫‰√â “¬„πμ≈“¥§â“ª≈’°®–°¥¥—π„Àâ

ºŸâª√–°Õ∫°“√„π√–¥—∫§â“ àßμâÕß‡æ‘Ë¡ª√– ‘∑∏‘¿“æ

„π°“√„Àâ∫√‘°“√ ·≈–≈¥√“§“„π√–¥—∫§â“ àß≈ß‡æ◊ËÕ„Àâ

ºŸâ„Àâ∫√‘°“√„π√–¥—∫§â“ª≈’° “¡“√∂·¢àß¢—π·≈–

Õ¬Ÿà√Õ¥‰¥â √«¡∑—ÈßºŸâª√–°Õ∫°“√„π√–¥—∫§â“ àß

 “¡“√∂≈¥μâπ∑ÿπ°“√°àÕ √â“ß‚§√ß¢à“¬‰¥â‡¡◊ËÕ¡’

ºŸâ„™â∫√‘°“√®”π«π¡“° °ÁÕ“®§“¥‰¥â«à“°“√ª√–À¬—¥

μâπ∑ÿπ„π√–¥—∫§â“ àß‡À≈à“π’È®–‡Õ◊ÈÕμàÕºŸâ∫√‘‚¿§„π

√Ÿª·∫∫¢Õß°“√≈¥√“§“§â“ª≈’°Õ—π‡π◊ËÕß®“°μâπ∑ÿπ

‡æ‘Ë¡‡μ‘¡μàÕÀπà«¬ (marginal cost) π—ÈπμË”≈ß

ª√–‚¬™πåπ’È°Á®–‡°‘¥¢÷Èπ°—∫ºŸâ∫√‘‚¿§‚¥¬μ√ß‡™àπ°—π

πÕ°®“°π’È¥â«¬¡“μ√∞“π°“√√—∫ àß¢âÕ¡Ÿ≈∑’Ë‡√Á«¢÷Èπ

®– àßº≈∑”„ÀâºŸâ∫√‘‚¿§ “¡“√∂‡¢â“∂÷ß∫√‘°“√¥â“π

¢âÕ¡Ÿ≈‰¥â¡“°¢÷Èπ ·≈–√«¥‡√Á«¢÷Èπ

 ”À√—∫ª√–‡¥Áπ°“√º≈—°¿“√–μâπ∑ÿπ‰ª¬—ß

ºŸâ∫√‘‚¿§ Õ—π‡π◊ËÕß¡“®“°°“√∑’ËºŸâ√—∫„∫Õπÿ≠“μμâÕß

®à“¬‡ß‘π‡æ◊ËÕ„Àâ‰¥â¡“ ÷́Ëß„∫Õπÿ≠“μ®“°°“√ª√–¡Ÿ≈
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√«¡∑—Èß°“√ √â“ß‚§√ß¢à“¬ §à“∫”√ÿß√—°…“ ·≈–

§à“°“√μ≈“¥‡§√◊Õ¢à“¬„À¡à ‡¡◊ËÕºŸâ√—∫„∫Õπÿ≠“μÀ√◊Õ

ºŸâª√–°Õ∫°“√μâÕß‡º™‘≠°—∫¿“√–μâπ∑ÿπ ·≈–

æ¬“¬“¡º≈—°¿“√–μâπ∑ÿπ‡À≈à“π’È„Àâμ°‡ªìπ¢ÕßºŸâ„™â

∫√‘°“√„π√Ÿª·∫∫°“√‡æ‘Ë¡√“§“§â“ª≈’°„Àâ Ÿß¢÷Èπ

·μà¿“¬„μâ°Æ‡°≥±å ¢âÕ∫—ß§—∫∑’Ë∑”„Àâ‡°‘¥°“√

·¢àß¢—π‡ √’„πμ≈“¥ ®–∑”„ÀâºŸâª√–°Õ∫°“√¡’·π«‚πâ¡

∑’Ë®–‡ªìπºŸâ√—∫¿“√–μâπ∑ÿπ (Price Taker) À√◊ÕÕ’°π—¬Àπ÷Ëß

°Á§◊Õ‰¡à “¡“√∂°”Àπ¥√“§“‡Õß‰¥â π—ËπÀ¡“¬§«“¡«à“

°“√∑’Ëμâπ∑ÿπ¢ÕßºŸâª√–°Õ∫°“√‡æ‘Ë¡¢÷Èπ®–‡ªìπ°“√

∑”„ÀâºŸâª√–°Õ∫°“√‰¥â√—∫°”‰√À√◊Õª√–‚¬™πå à«π‡°‘π

≈¥≈ß„π¢≥–∑’ËºŸâ∫√‘‚¿§‰¥â√—∫∫√‘°“√∑’Ë¥’¢÷Èπ‚¥¬√–¥—∫

√“§“‰¡à‡ª≈’Ë¬π·ª≈ß‰ª¡“°π—° À√◊Õ√–¥—∫√“§“

·∑∫®–‰¡à‡°’Ë¬«°—∫μâπ∑ÿπ„π°“√≈ß∑ÿπ¢ÕßºŸâª√–°Õ∫°“√

∑’Ë‡æ‘Ë¡¢÷Èπ‡≈¬ À“°μ≈“¥‚∑√»—æ∑å‡§≈◊ËÕπ∑’Ë¡’°“√

·¢àß¢—π‚¥¬ ¡∫Ÿ√≥å ‚¥¬Õ—μ√“§à“∫√‘°“√¢Õßμ≈“¥

®–‡∑à“°—∫μâπ∑ÿπ‡æ‘Ë¡μàÕÀπà«¬¢ÕßºŸâ„Àâ∫√‘°“√∑’Ë

μË”∑’Ë ÿ¥ ´÷Ëß¡’·π«‚πâ¡®–‡ªìπμâπ∑ÿπ à«π‡æ‘Ë¡¢Õß

ºŸâ„Àâ∫√‘°“√ 2G ´÷Ëß‡ªìπ§Ÿà·¢àßÕ¬Ÿà„πμ≈“¥‚∑√»—æ∑å

‡§≈◊ËÕπ∑’Ë ¥—ßπ—Èπ ¡’§«“¡‡ªìπ‰ª‰¥â Ÿß∑’Ë√“§“¢Õß

ºŸâª√–°Õ∫°“√ 3G ®–∂Ÿ°®”°—¥®“°√“§“∑’Ë‡√’¬°‡°Á∫

‡ªìπ§à“∫√‘°“√ 2G πÕ°®“°π’È ®“°¡ÿ¡¡Õß∑“ß

‡»√…∞»“ μ√å·≈â« ºŸâª√–°Õ∫°“√„πμ≈“¥∑’Ë¡’°“√

·¢àß¢—π®–‰¡à “¡“√∂μ—Èß√“§“μ“¡μâπ∑ÿπ≈à«ßÀπâ“

(upfront costs) ‰¥â ‡π◊ËÕß®“°μâπ∑ÿπ‡À≈à“π’È‡ªìπ

μâπ∑ÿπ®¡ ´÷Ëß„π ¿“æ·«¥≈âÕ¡∑“ß°“√·¢àß¢—ππ—Èπ

‰¡àÕ“®‡√’¬°§◊π‰¥â®“°°“√‡æ‘Ë¡√“§“§â“ª≈’°

°“√‡¢â“∂÷ß∫√‘°“√
¢âÕ°”Àπ¥‡°’Ë¬«°—∫°“√ Roll out „π‡ß◊ËÕπ‰¢

°“√Õπÿ≠“μ®– àß‡ √‘¡„Àâ‡°‘¥°“√ √â“ß‚§√ß¢à“¬

‚∑√»—æ∑å ‡§≈◊Ë Õπ∑’Ë “¡“√∂§√Õ∫§≈ÿ¡ —¥ à«π

ª√–™“°√‰¥â¡“°¢÷Èπ ´÷Ëß®–∑”„Àâ¡’®”π«πª√–™“™π

∑’Ë “¡“√∂‡¢â“¡“„™â∫√‘°“√‰¥âμ“¡§«“¡μâÕß°“√

¡“°¢÷Èπ ·≈–‰¥â√—∫∫√‘°“√μ“¡¡“μ√∞“π„π√–¬–

‡«≈“∑’Ë°”Àπ¥ √«¡∑—Èß™à«¬≈¥§«“¡‡À≈◊ËÕ¡≈È”∑“ß

‡∑§‚π‚≈¬’¢ÕßºŸâ∫√‘‚¿§·≈–‡æ‘Ë¡§ÿ≥¿“æ™’«‘μ„Àâ¥’¢÷Èπ

‡™àπ ‡æ‘Ë¡§ÿ≥¿“æ·≈–°“√‡¢â“∂÷ß∫√‘°“√∑“ß°“√·æ∑¬å

™à«¬ª√—∫ª√ÿß√–∫∫°“√»÷°…“ „Àâ§«“¡™à«¬‡À≈◊Õ

‚¥¬μ√ßμàÕ™ÿ¡™π°“√‡°…μ√ ·≈–™à«¬‡æ‘Ë¡§«“¡

 “¡“√∂„π°“√·¢àß¢—π¢Õßª√–‡∑»‰∑¬„π√–¥—∫

 “°≈‰¥â √«¡∑—Èß °“√∑’ËºŸâª√–°Õ∫°“√ªØ‘∫—μ‘μ“¡

°Æ‡°≥±å ‡√◊ËÕß°“√§ß ‘∑∏‘®–™à«¬„ÀâºŸâ∫√‘‚¿§‰¥â√—∫

Õ√√∂ª√–‚¬™πå¡“°¢÷Èπ ®“°°“√‡æ‘Ë¡§«“¡ –¥«°

„π°“√‡≈◊Õ°„™â∫√‘°“√∑’Ë¡’§ÿ≥¿“æ·≈–∫√‘°“√∑’Ë¡’

§«“¡‡À¡“– ¡¡“°∑’Ë ÿ¥‰¥âμ“¡μâÕß°“√·≈–‚¥¬ßà“¬

3G: ‡»√…∞°‘®¢Õßª√–‡∑»¥’¢÷ÈπÕ¬à“ß‰√

°“√‡μ‘∫‚μ¢Õß‡»√…∞°‘®
°“√¡’∫√‘°“√‚∑√»—æ∑å‡§≈◊ËÕπ∑’Ë„π√–∫∫ 3G

‡¢â“¡“®–∑”„Àâ‡°‘¥‚Õ°“ „π°“√‡μ‘∫‚μ¢Õßμ≈“¥

÷́Ëß„πªí®®ÿ∫—π‡ªìπ‡√◊ËÕß¬“°¡“°¢÷Èπ ∑—Èßπ’È ¿“¬„μâ

·√ß°¥¥—π®“°ºŸâ∂◊ÕÀÿâπ·≈–·√ßº≈—°¥—π∑“ß°“√·¢àß¢—π

·≈–°“√∑’ËºŸâ„Àâ∫√‘°“√‰¥â≈ß∑ÿπ‰ª¡“° ®÷ß‡ªìπ∑’Ë



054 «“√ “√ °∑™. 2553

§“¥À¡“¬«à“ºŸâ„Àâ∫√‘°“√®–‡ªî¥„Àâ„™â∫√‘°“√Õ¬à“ß‡√Á«

Õ¬à“ßπâÕ¬∑’Ë ÿ¥°Á„πæ◊Èπ∑’Ë∑’Ë¡’§«“¡Àπ“·πàπ Ÿß¢Õß

ºŸâ∑’Ë™Õ∫„™â‡∑§‚π‚≈¬’„À¡àÊ Õ¬Ÿà‡ ¡Õ ´÷Ëß°“√„™âß“π

¢Õß‚∑√»—æ∑å‡§≈◊ËÕπ∑’Ë®– àßº≈„Àâ‡°‘¥°“√‡μ‘∫‚μ¢Õß

‡»√…∞°‘®∑—Èß·∫∫∑“ßμ√ß„π‡√◊ËÕß¢Õß°“√≈ß∑ÿπ·≈–

º≈ª√–°Õ∫°“√„π°“√„Àâ∫√‘°“√‚∑√»—æ∑å‡§≈◊ËÕπ∑’Ë

„π√–∫∫ 3G  à«π„π∑“ßÕâÕ¡°Á„π∞“π–μ—«°√–μÿâπ

(Multiplier) μàÕÕÿμ “À°√√¡‡°’Ë¬«‡π◊ËÕß ∑—Èßπ’È®“°º≈

°“√»÷°…“¢Õß Chalmers University of Technology2

‰¥â¡’°“√ª√–¡“≥°“√º≈°√–∑∫¢Õß°“√„Àâ∫√‘°“√

‚∑√»—æ∑å‡§≈◊ËÕπ∑’Ë„π√–∫∫ 3G ∑’Ë¡’μàÕ°“√‡®√‘≠‡μ‘∫‚μ

¢Õß GDP ¢Õßª√–‡∑»‰∑¬ ‰«â¥—ßπ’È §◊Õ —¥ à«π %

∫√‘°“√‚∑√»—æ∑å‡§≈◊ËÕπ∑’ËμàÕ GDP πà“®–Õ¬Ÿà∑’Ë√–À«à“ß

0.4 - 2.1% ¢Õß∫√‘°“√‚∑√»—æ∑å‡§≈◊ËÕπ∑’Ë∑—ÈßÀ¡¥

(√«¡ ICT) ·≈–‰¥âª√–¡“≥°“√ —¥ à«π¢Õß∫√‘°“√

‚∑√»—æ∑å‡§≈◊ËÕπ∑’Ë„π√–∫∫ 3G ∑’Ë„™â§«“¡∂’Ë¢π“¥

2*15 MHz «à“¡’º≈μàÕ¡Ÿ≈§à“‡»√…∞°‘®πà“®–Õ¬Ÿà∑’Ë

ª√–¡“≥ 5 - 10% ¢Õß¡Ÿ≈§à“ – ¡¢Õß∫√‘°“√

‚∑√»—æ∑å‡§≈◊ËÕπ∑’Ë∑—ÈßÀ¡¥ (√«¡ ICT)

πÕ°®“°°“√Õπÿ≠“μ„Àâ∫√‘°“√ IMT ®–™à«¬

°√–μÿâπ„Àâ‡°‘¥°“√‡®√‘≠‡μ‘∫‚μ∑“ß‡»√…∞°‘®μ“¡∑’Ë

‰¥â°≈à“«¡“·≈â« ¬—ß¡’ à«π™à«¬„π°“√π”°”‰√ à«π‡°‘π

¢Õß°‘®°“√∑’Ë‡°‘¥®“°°“√π”∑√—æ¬“°√§≈◊Ëπ§«“¡∂’Ë

‰ª„™âß“π (economic rent) „π∫“ß à«π°≈—∫§◊π Ÿà

¿“§√—∞‡æ◊ËÕπ”‰ª„™â„π°“√æ—≤π“ª√–‡∑» æ—≤π“

‚§√ß √â“ßæ◊Èπ∞“π À√◊Õæ—≤π“ «— ¥‘ —ß§¡ (Welfare)

Õ◊ËπÊ ¥â«¬«‘∏’°“√®—¥ √√„∫Õπÿ≠“μ¥â«¬°“√ª√–¡Ÿ≈

ºŸâ‡¢â“ª√–¡Ÿ≈®–μâÕßª√–¡“≥°“√¡Ÿ≈§à“§≈◊Ëπ§«“¡∂’Ë

‡°‘¥®“° ‘∑∏‘∑’Ë ‰¥â√—∫®“°°“√π”§≈◊Ëπ§«“¡∂’Ë „π

¬à“πÀπ÷ËßÊ ‰ª„™â„Àâ‡°‘¥ª√–‚¬™πåÀ√◊Õ‰¥â√—∫º≈μÕ∫·∑π

„πÕπ“§μ ‚¥¬∑’Ë¡Ÿ≈§à“¢Õß§≈◊Ëπ§«“¡∂’Ë®–æ‘®“√≥“

®“° à«π‡æ‘Ë¡ (Premium) ∑’ËºŸâª√–°Õ∫°“√‡μÁ¡„®∑’Ë®–

®à“¬‡æ◊ËÕ„Àâ‰¥â¡“´÷Ëß ‘∑∏‘„π°“√„™âß“π§≈◊Ëπ§«“¡∂’Ë

¥—ßπ—Èπ ºŸâ‡¢â“ª√–¡Ÿ≈®–μâÕßª√–‡¡‘π‚¥¬°“√·∫àß —¥ à«π

¢Õßº≈μÕ∫·∑π„π∑“ß∏ÿ√°‘®∑’Ë§“¥«à“®–‰¥â√—∫

ÕÕ°‡ªìπ 2  à«π§◊Õ º≈μÕ∫·∑π∑’ËºŸâª√–°Õ∫°“√

μâÕß°“√®–‰¥â√—∫ (´÷Ëß®–μâÕß‰¡àμË”°«à“Õ—μ√“μâπ∑ÿπ¢Õß

‡ß‘π∑ÿπ) ·≈–º≈μÕ∫·∑π∑’ËºŸâ‡ªìπ‡®â“¢Õß§≈◊Ëπ§«“¡∂’Ë

Õ—π‰¥â·°àª√–™“™π∑ÿ°§π§«√®–‰¥â√—∫®“°°“√„™âß“π

§≈◊Ëπ§«“¡∂’Ë ´÷Ëßº≈ª√–°Õ∫°“√π’È®–‡ªìπμ—«°”Àπ¥

¡Ÿ≈§à“§≈◊Ëπ§«“¡∂’Ë Ÿß ÿ¥∑’ËºŸâª√–°Õ∫°“√Àπ÷ËßÊ ¬‘π¥’

∑’Ë®–®à“¬‡æ◊ËÕ„Àâ‰¥â¡“´÷Ëß‚Õ°“ „π°“√ª√–°Õ∫∏ÿ√°‘®

¥—ßπ—Èπ À“°°≈‰°μ≈“¥∑”ß“πÕ¬à“ß‰¥âº≈À√◊Õ¡’°“√

°”Àπ¥ Reserve Price ∑’Ë‡À¡“– ¡·≈â« ®– “¡“√∂

¥÷ß‡Õ“ª√–‚¬™πå à«π‡°‘π¢ÕßºŸâª√–°Õ∫°“√¥—ß°≈à“«

°≈—∫§◊π¡“ Ÿà¿“§√—∞ ·≈–ª√–™“™π‰¥âÕ¬à“ßπâÕ¬

‡∑à“°—∫¡Ÿ≈§à“ Reserve price ·μà‰¡à‡°‘π¡Ÿ≈§à“

º≈ª√–‚¬™πå∑’Ëª√–¡“≥°“√«à“®–‰¥â√—∫∑—ÈßÀ¡¥

ºà“π¡Ÿ≈§à“°“√ª√–¡Ÿ≈π—Ëπ‡Õß ‚¥¬∑’Ë√“¬‰¥â®“°°“√

ª√–¡Ÿ≈∑—ÈßÀ¡¥®–π” àß√—∞μàÕ‰ª

2 √“¬ß“πº≈°“√»÷°…“‚§√ß°“√°“√»÷°…“‡æ◊ËÕ°”Àπ¥¡Ÿ≈§à“ª√–‡¡‘π¢Õß§≈◊Ëπ§«“¡∂’Ë 1900 MHz  ”À√—∫∫√‘°“√‚∑√»—æ∑å‡§≈◊ËÕπ∑’Ë
„π¬ÿ§∑’Ë “¡ ‚¥¬ Chalmers University of Technology
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°“√¢¬“¬μ—«¢Õß°“√≈ß∑ÿπ
°“√≈ß∑ÿπ‚¥¬μ√ß®“°μà“ßª√–‡∑» (Foreign

Direct Investment:FDI) ·¡â«à“®–‡ªìπ°“√¬“°∑’Ë®–

«—¥º≈°√–∑∫¢Õß FDI ∑’Ë¡’μàÕ GDP ·μà°Á¡’ß“π«‘®—¬

„π∑“ß‡»√…∞»“ μ√å· ¥ß∂÷ß§«“¡ —¡æ—π∏å‡™‘ß∫«°

‚¥¬μ√ß√–À«à“ß GDP °—∫ FDI ·μà‡π◊ËÕß®“°¢âÕ®”°—¥

‡°’Ë¬«°—∫‡√◊ËÕß°“√≈ß∑ÿπ¢Õßμà“ß¥â“«·≈–°“√§√Õ∫ß”

°‘®°“√¢Õß§πμà“ß¥â“«„π°“√„Àâ∫√‘°“√‚∑√»—æ∑å‡§≈◊ËÕπ∑’Ë

„π√–∫∫ 3G ®–¡’º≈°√–∑∫∑“ß≈∫‚¥¬μ√ßμàÕ FDI

Õ¬à“ß‰√°Áμ“¡ ‡ªìπ‰ª‰¥â«à“®–¡’°“√≈ß∑ÿπ‚¥¬μ√ß¢Õß

μà“ßª√–‡∑»Õ—π‡°‘¥®“°°“√®—¥ √√§≈◊Ëπ§«“¡∂’Ë‡æ◊ËÕ„Àâ

∫√‘°“√‚∑√»—æ∑å‡§≈◊ËÕπ∑’Ë„π√–∫∫ 3G „πª√–‡∑»‰∑¬

‡æ√“– ºŸâª√–°Õ∫°“√√“¬„À≠à„πμ≈“¥ 2G ∑’Ë¡’

ºŸâ∂◊ÕÀÿâπ‡ªìπμà“ß™“μ‘Õ¬Ÿà¥â«¬ Õ“®μâÕß°“√‡ß‘π∑ÿπ

 π—∫ πÿπ®“°ºŸâ∂◊ÕÀÿâπ πÕ°®“°π’È ºŸâº≈‘μÕÿª°√≥å

°“√‚∑√§¡π“§¡ ‚¥¬‡©æ“–ºŸâº≈‘μ‚∑√»—æ∑å Õ“®≈ß∑ÿπ

¡“°¢÷Èπ„πª√–‡∑»‰∑¬ ¥—ßπ—Èπ§“¥«à“°“√‡°‘¥¢÷Èπ¢Õß

∫√‘°“√‚∑√»—æ∑å‡§≈◊ËÕπ∑’Ë„π√–∫∫ 3G ®–™à«¬°√–μÿâπ

FDI ‡π◊ËÕß®“°®–¡’π—°≈ß∑ÿπ®“°μà“ßª√–‡∑»À√◊Õ

ºŸâª√–¡Ÿ≈®“°μà“ßª√–‡∑»‡¢â“¡“≈ß∑ÿπ„πª√–‡∑»‰∑¬

∑—Èßπ’È FDI ∑’Ë‡æ‘Ë¡¢÷Èππà“®–¡’º≈°√–∑∫‡™‘ß∫«°‚¥¬μ√ß

μàÕ√–∫∫‡»√…∞°‘®‚¥¬√«¡ ·≈–‡ªìπ ‘Ëß°√–μÿâπ‡»√…∞°‘®

(´÷Ëß°Á§◊Õ FDI ∑’Ë Ÿß¢÷Èπ®–π”‰ª Ÿà°“√‡μ‘∫‚μ¢Õß GDP

∑’Ë‡√Á«¢÷Èπ)

„π à«π¢Õß°“√≈ß∑ÿπ¿“¬„πª√–‡∑» °“√‡°‘¥

¢÷Èπ¢Õß∫√‘°“√ 3G ®–‡ªìπ ‘Ëß°√–μÿâπ∑“ß‡»√…∞°‘®

·≈–°“√≈ß∑ÿπ„πª√–‡∑»‡π◊ËÕß®“°À≈“¬§π¡Õß«à“

‡∑§‚π‚≈¬’ IMT π—Èπ™à«¬ π—∫ πÿπ°“√‡º¬·æ√à¢âÕ¡Ÿ≈

∑”„ÀâºŸâ∫√‘‚¿§ “¡“√∂‡¢â“∂÷ß∫√‘°“√°“√ ◊ËÕ “√∑’Ë

®”‡ªìπ‰¥â ∑—Èß¬—ß™à«¬ àß‡ √‘¡·≈–æ—≤π“§«“¡°â“«Àπâ“

¢Õß‡∑§‚π‚≈¬’ ∑—Èß Õß ‘Ëßπ’È®÷ß¡’ª√–‚¬™πåÕ¬à“ß¬‘Ëß

„π∑“ß‡»√…∞°‘®·≈– —ß§¡ √«¡∑—Èß√“¬‰¥â∑’Ë‰¥â√—∫

®“°°“√ª√–¡Ÿ≈ Õ“®π”‰ª„™â‡æ◊ËÕ π—∫ πÿππ‚¬∫“¬

¿“§√—∞μà“ßÊ °“√≈¥Àπ’È ≈¥¿“…’ À√◊Õ‚§√ß°“√μà“ßÊ

‡æ◊ËÕ —ß§¡ ´÷Ëß®–‡ªìπ°“√‡æ‘Ë¡§à“„™â®à“¬¿“§√—∞∑’Ë‡ªìπ

ªí®®—¬ ”§—≠ªí®®—¬Àπ÷Ëß∑’Ë®–∑”„Àâ GDP ‡æ‘Ë¡ Ÿß¢÷Èπ

°“√‡μ‘∫‚μ¢Õß∏ÿ√°‘®‡°’Ë¬«‡π◊ËÕß ·≈–∏ÿ√°‘®Õ◊ËπÊ
°“√‡°‘¥¢÷Èπ¢Õß∫√‘°“√‚∑√»—æ∑å‡§≈◊ËÕπ∑’Ë„π

√–∫∫ 3G Õ“® √â“ßμ≈“¥¢π“¥„À≠à¢÷Èπ¡“„π∏ÿ√°‘®

‡°’Ë¬«‡π◊ËÕß ∑—Èß°“√≈ß∑ÿπ„π∏ÿ√°‘®‚ª√·°√¡·≈–

¢âÕ¡Ÿ≈‡π◊ÈÕÀ“μà“ßÊ ‡æ◊ËÕ°“√„Àâ∫√‘°“√¢âÕ¡Ÿ≈ √«¡∑—Èß

§«“¡μâÕß°“√‚∑√»—æ∑å‡§≈◊ËÕπ∑’Ë ·≈–°“√ √â“ß

‚§√ß¢à“¬μà“ßÊ ®–∑”„Àâ‡°‘¥°“√≈ß∑ÿπ„π∏ÿ√°‘® ◊́ÈÕ¢“¬

‚∑√»—æ∑å ∏ÿ√°‘®°“√¢“¬Õÿª°√≥å‚§√ß¢à“¬ ·≈–∏ÿ√°‘®

‡°’Ë¬«‡π◊ËÕßÕ◊ËπÊ ‰¥â´÷Ëß®–π”‰ª Ÿà°“√°√–μÿâπ‡»√…∞°‘®

‚¥¬μ√ß Õ“∑‘‡™àπ ºŸâ®—¥®”Àπà“¬‡§√◊ËÕß≈Ÿ°¢à“¬°Á§“¥«à“

®–‰¥â√—∫ª√–‚¬™πå®“°°“√‡ªî¥„Àâ∫√‘°“√‚∑√»—æ∑å

‡§≈◊ËÕπ∑’Ë„π√–∫∫ ‚¥¬®–∑”„Àâ¬Õ¥¢“¬‚∑√»—æ∑å

‡§≈◊ËÕπ∑’Ë∑’Ë√Õß√—∫√–∫∫ 3G ¡’‚Õ°“ ‡æ‘Ë¡ Ÿß¢÷Èπ

‚¥¬‡©æ“– Smart Phone ·≈– PDA (Personal Digital

Assistant) ∑’Ë “¡“√∂√Õß√—∫‡∑§‚π‚≈¬’√–¥—∫ Ÿß‰¥â

 à«π∏ÿ√°‘®‚§√ß √â“ßæ◊Èπ∞“π·≈–Õÿª°√≥å¥â“π

‚∑√§¡π“§¡·≈–°“√ ◊ËÕ “√ ®–¡’√“¬‰¥â‡æ‘Ë¡¢÷Èπ®“°

‡¡Á¥‡ß‘π≈ß∑ÿπæ—≤π“‚§√ß¢à“¬√–∫∫ 3G „π¢≥–∑’Ë

∏ÿ√°‘®æ—≤π“√–∫∫´Õøμå·«√å·≈–∏ÿ√°‘®∫√‘°“√ÕÕπ‰≈πå
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μà“ßÊ ®–¡’°“√æ—≤π“´Õøμå·«√å∑’Ë√Õß√—∫∫√‘°“√

Content „À¡àÊ ´Õøμå·«√å¥â“π§«“¡ª≈Õ¥¿—¬ ‡æ◊ËÕ

√Õß√—∫ Content ∑’ËμâÕß°“√§«“¡ª≈Õ¥¿—¬¡“°¢÷Èπ

√«¡∂÷ß∫√‘°“√ÕÕπ‰≈πå∑’Ë¡’°“√·¢àß¢—π°—π Ÿß ∫√‘°“√

´◊ÈÕ¢“¬ÕÕπ‰≈πå®–¡’°“√æ—≤π“√–∫∫°“√´◊ÈÕ¢“¬

ÕÕπ‰≈πå„Àâ¡’§«“¡ –¥«°√«¥‡√Á«·≈–ª≈Õ¥¿—¬

¡“°¢÷Èπ √«¡∑—Èß®–¡’ ‘π§â“∑’Ë‡¢â“¡“∑”°“√´◊ÈÕ¢“¬

ÕÕπ‰≈πå‡æ‘Ë¡¡“°¢÷Èπ ‡ªìπμâπ

°“√®â“ßß“π ·≈–¥ÿ≈°“√§â“
°“√‡°‘¥¢÷Èπ¢Õß∫√‘°“√‚∑√»—æ∑å ‡§≈◊ËÕπ∑’Ë

„π√–∫∫ 3G ™à«¬ àß‡ √‘¡„Àâ‡°‘¥°“√®â“ßß“π„π

¿“§Õÿμ “À°√√¡‚∑√§¡π“§¡·≈–‰Õ∑’¡“°¢÷Èπ

®“°¢âÕ¡Ÿ≈ß“π«‘®—¬®“° Criterion Economics · ¥ß

„Àâ‡ÀÁπ«à“ °“√≈ß∑ÿπ¥â“π‚∑√§¡π“§¡„πª√–‡∑»

 À√—∞Õ‡¡√‘°“∑’Ë‡æ‘Ë¡¢÷Èπ∑ÿ°Ê 1 ≈â“π‡À√’¬≠ À√—∞

®–°àÕ„Àâ‡°‘¥ß“π„À¡àÊ 18 ß“π3 Õ¬à“ß‰√°Áμ“¡„π

¥â“π¢Õß¥ÿ≈°“√§â“‡π◊ËÕß®“°ª√–‡∑»‰∑¬‰¡à„™à‡®â“¢Õß

‡∑§‚π‚≈¬’ ¥—ßπ—Èπ °“√√—∫‡Õ“‡∑§‚π‚≈¬’‡¢â“¡“„™âß“π

∑”„Àâª√–‡∑»‰∑¬μâÕß‡ ’¬‡ß‘π≈ß∑ÿπ®”π«π¡“°

ÕÕ°‰ªμà“ßª√–‡∑» ‡«âπ·μà °√≥’∑’Ë‡°’Ë¬«¢âÕß°—∫

°“√º≈‘μ Content ∑’Ëª√–‡∑»‰∑¬¡’»—°¬¿“æ„π°“√

¥”‡π‘π°“√‰¥â¥â«¬μπ‡Õß μ“¡¡“μ√°“√ àß‡ √‘¡

Õÿμ “À°√√¡‚∑√§¡π“§¡·≈–Õÿμ “À°√√¡μàÕ‡π◊ËÕß

‚¥¬°“√ √â“ß·√ß®Ÿß„®„ÀâºŸâª√–°Õ∫°‘®°“√‚∑√»—æ∑å

‡§≈◊ËÕπ∑’Ë 3G „™âº≈‘μ¿—≥±å‚∑√§¡π“§¡∑’Ëº≈‘μ‚¥¬

ºŸâª√–°Õ∫°“√„πª√–‡∑» ®–™à«¬„Àâ≈¥¿“√–„π°“√

π”‡¢â“‰¥â à«πÀπ÷Ëß

3G:  —ß§¡‰∑¬¥’¢÷ÈπÀ√◊Õ‰¡à
 ”À√—∫ª√–‚¬™πåμàÕ —ß§¡‰∑¬ §“¥«à“°“√

‡°‘¥¢÷Èπ¢Õß∫√‘°“√‚∑√»—æ∑å‡§≈◊ËÕπ∑’Ë„π√–∫∫ 3G

®–¡’º≈°√–∑∫‡™‘ß∫«°μàÕ —ß§¡‰∑¬ °“√»÷°…“ ·≈–

«—≤π∏√√¡ ·≈–¡—π°Á®–¡’ª√–‚¬™πå “∏“√≥–Õ◊ËπÊ

¡“°¡“¬ (°“√ “∏“√≥ ÿ¢ °“√‡°…μ√ §«“¡ “¡“√∂

„π°“√·¢àß¢—π∑“ßÕ‘‡≈Á°∑√Õπ‘° å)  ”À√—∫º≈°√–∑∫

¢Õß°“√„Àâ∫√‘°“√‚∑√»—æ∑å‡§≈◊ËÕπ∑’Ë„π√–∫∫ 3G

μâÕß¡Õß„π·ßà‡ª√’¬∫‡∑’¬∫ °≈à“«§◊Õª√–‚¬™πå∑’Ë‡°‘¥

®–·μ°μà“ß°—π‰ªμ“¡¿Ÿ¡‘¿“§ „π‡¢μ°√ÿß‡∑æ¡À“π§√

·≈–ª√‘¡≥±≈ ∫√‘°“√∫√Õ¥·∫π¥å ∑—Èß·∫∫¡’ “¬

·≈–‰√â “¬°Áæ√âÕ¡„™âß“π·≈â« „πæ◊Èπ∑’Ë‡À≈à“π’È ¥—ßπ—Èπ

°“√‡°‘¥¢÷Èπ¢Õß∫√‘°“√‚∑√»—æ∑å‡§≈◊ËÕπ∑’Ë„π√–∫∫ 3G

®÷ ß ‰¡àπà “®–¡’º≈°√–∑∫„π‡™‘ ß — ß§¡¡“°π—°

„π¢≥–∑’Ëª√–‚¬™πå‡™‘ß —ß§¡μàÕæ◊Èπ∑’Ë°“√„Àâ∫√‘°“√

„πμà“ß®—ßÀ«—¥§“¥«à“°“√‡°‘¥¢÷Èπ¢Õß∫√‘°“√‚∑√»—æ∑å

‡§≈◊ËÕπ∑’Ë„π√–∫∫ 3G ®–‰¥â àßº≈Õ¬à“ß¡“° ‡π◊ËÕß®“°

‰¡à¡’°“√„™âß“π‡∑§‚π‚≈¬’¥â“π„¥¡“°àÕπ‡≈¬

 ‘Ëß∑’Ë ”§—≠∑’Ë ÿ¥§◊Õ ®–‡°‘¥°“√ª√—∫ª√ÿß°“√∫√‘°“√

∫√Õ¥·∫π¥å¢÷ÈπÕ¬à“ß¡“°„πª√–‡∑»‰∑¬ ·≈–®–Õÿ¥

™àÕß«à“ß√–À«à“ßª√–‡∑»‰∑¬°—∫ª√–‡∑»‡æ◊ËÕπ∫â“π

´÷Ëß®–™à«¬‡ªìπ –æ“π‡™◊ËÕ¡μàÕ√–À«à“ß§π∑’Ë¥âÕ¬‚Õ°“ 

3 Ibid., citing Criterion Economics, çThe effects of Ubiquitous Broadband Adoption on Jobs, Investment and the U.S. Economy,é
September 2003.
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∑“ß°“√„™âß“π√–∫∫¥‘®‘μÕ≈∑’ËÕ¬Ÿà„πæ◊Èπ∑’Ë™π∫∑°—∫

§π∑’ËÕ¬Ÿà„π‡¡◊Õß ‚¥¬°“√∑”„Àâ§π„πæ◊Èπ∑’Ë™π∫∑

 “¡“√∂‡¢â“∂÷ß¢âÕ¡Ÿ≈∑“ß¥â“π ÿ¢¿“æ °“√»÷°…“

‚Õ°“ „π°“√∑”ß“π ·≈–‡°…μ√°√√¡‰¥âÕ¬à“ß

ßà“¬¥“¬

„π¥â“π¢Õß«‘∂’™’«‘μ §ÿ≥¿“æ™’«‘μ ·≈–«—≤π∏√√¡

°“√‡°‘¥¢÷Èπ¢Õß∫√‘°“√‚∑√»—æ∑å‡§≈◊ËÕπ∑’Ë„π√–∫∫ 3G

¡’∫∑∫“∑ ”§—≠„π°“√‡ªìπ™àÕß∑“ß„Àâª√–™“™π

 “¡“√∂‡¢â“∂÷ß¢âÕ¡Ÿ≈¢à“« “√∑’Ë‡ªìπª√–‚¬™πåμàÕ°“√

¥”√ß™’«‘μ·≈–°“√ª√–°Õ∫Õ“™’æÕ¬à“ß∑—Ë«∂÷ß·≈–

√«¥‡√Á«¬‘Ëß¢÷Èπ ´÷Ëß®–‡ªìπ°“√‡ªî¥‚≈°∑—»πå°“√‡√’¬π√Ÿâ

·≈–√—∫√Ÿâ„π¢âÕ¡Ÿ≈¢à“« “√∑’Ëæ—≤π“·≈–‡ª≈’Ë¬π·ª≈ß

‰ªÕ¬à“ß√«¥‡√Á« ‰¡à«à“®–‡ªìπ¥â“π°“√»÷°…“ ‡»√…∞°‘®

°“√·æ∑¬å·≈– “∏“√≥ ÿ¢ ·≈–Õ◊ËπÊ √«¡∑—Èß

 πÕßμÕ∫§«“¡μâÕß°“√„π°“√ ◊ËÕ “√¢âÕ¡Ÿ≈ ´÷Ëß

 à«πÀπ÷Ëß‡ªìπº≈®“°°“√æ—≤π“‡∑§‚π‚≈¬’ “√ π‡∑»

μà“ßÊ ‰¥â·°à °“√‡™◊ËÕ¡μàÕ°—∫Õ‘π‡∑Õ√å‡πÁμ °“√√—∫ àß

e-mail ‡ªìπμâπ °àÕ„Àâ‡°‘¥§«“¡ –¥«° ∫“¬„π°“√

„™â™’«‘μª√–®”«—π¢Õßª√–™“™π  àßº≈„Àâ —ß§¡‚¥¬√«¡

¢Õßª√–‡∑»¡’°“√¢—∫‡§≈◊ËÕπ æ√âÕ¡∑’Ë®–√Õß√—∫°“√

‡ª≈’Ë¬π·ª≈ß·≈–æ—≤π“°“√„π¥â“πμà“ßÊ ‰¥âÕ¬à“ß

¡’ª√– ‘∑∏‘¿“æ √«¡∑—Èß‡ªìπ°“√≈¥§«“¡‡À≈◊ËÕ¡≈È”

¢Õß™àÕß«à“ß°“√‡¢â“∂÷ß¢âÕ¡Ÿ≈¢à“« “√√–À«à“ßª√–™“™π

„π‡¢μ™π∫∑·≈–„π‡¡◊Õß Õ¬à“ß‰√°Áμ“¡‡¡◊ËÕ —ß§¡

 “¡“√∂√—∫√Ÿâ¢à“« “√·≈–¢âÕ¡Ÿ≈μà“ßÊ ‰¥âÕ¬à“ß√«¥‡√Á«

·≈–À≈“°À≈“¬·≈â« º≈∑’Ë®–μ“¡¡“Õ¬à“ßÀ≈’°‡≈’Ë¬ß

‰¡à‰¥â·≈–‡ªìπªí≠À“°—∫∑ÿ°ª√–‡∑» §◊Õ‡√◊ËÕß¢Õß

«—≤π∏√√¡ ÷́Ëß‡ªìπ ‘Ëß –∑âÕπ‡Õ°≈—°…≥å¢Õßª√–‡∑»

°≈à“«§◊Õ ∂÷ß·¡â«à“„πÕ¥’μ∑’Ëºà“π¡“ „π·μà≈– —ß§¡

®–‡°‘¥°“√ª√—∫‡ª≈’Ë¬π«—≤π∏√√¡‰ªμ“¡§«“¡‡À¡“– ¡

¢Õß ¿“«°“√≥å ·μà‡¡◊ËÕ°“√‰À≈‡«’¬π·≈–·≈°‡ª≈’Ë¬π

¢âÕ¡Ÿ≈¢à“« “√‡°‘¥¢÷ÈπÕ¬à“ß√«¥‡√Á« °“√ª√—∫‡ª≈’Ë¬π

«—≤π∏√√¡¬àÕ¡¡’°“√ª√—∫‡ª≈’Ë¬π∑’Ë‡√Á«¢÷Èπ ·≈–∫“ß§√—Èß

Õ“®‡√Á«‡°‘π‰ª

„π¥â“π°“√»÷°…“¥â«¬°“√‡°‘¥¢÷Èπ¢Õß∫√‘°“√

‚∑√»—æ∑å‡§≈◊ËÕπ∑’Ë„π√–∫∫ 3G ‚√ß‡√’¬π·≈–ÀâÕß ¡ÿ¥

®–¡’°“√‡¢â“∂÷ß¢âÕ¡Ÿ≈∑—Ë«‚≈°μ“¡‡«≈“®√‘ß ·≈–®–‰¡à∂Ÿ°

®”°—¥°“√»÷°…“·μà‡æ’¬ß„π™—Èπ‡√’¬πÀ√◊ÕÀâÕß ¡ÿ¥

‡∑à“π—Èπ ‡∑§‚π‚≈¬’¢Õß‚∑√»—æ∑å‡§≈◊ËÕπ∑’Ë™à«¬„Àâ

°“√π”∫√‘°“√‚∑√§¡π“§¡‡¢â“‰ª Ÿàæ◊Èπ∑’Ëμà“ßÊ

∑—Ë«ª√–‡∑»‰¥âÕ¬à“ß√«¥‡√Á«·≈–ßà“¬°«à“°“√«“ß

‚§√ß¢à“¬‚∑√§¡π“§¡∑“ß “¬ ´÷Ëßª√–‚¬™πå∑’Ë

¿“§°“√»÷°…“®–‰¥â√—∫„π°“√π”‡∑§‚π‚≈¬’¢Õß

‚∑√»—æ∑å‡§≈◊ËÕπ∑’Ë√–∫∫ 3G ‡¢â“¡“„™â‰¥â·°à

§«“¡ “¡“√∂„π°“√‡¢â“∂÷ßÕ‘π‡∑Õ√å‡πÁμ§«“¡‡√Á« Ÿß‰¥â

´÷Ëß∂◊Õ‡ªìπ™àÕß∑“ßÀπ÷Ëß„π°“√‡√’¬π√Ÿâ·≈– “¡“√∂

‡ªî¥‚≈°∑—»πå∑’Ë°«â“ß‰°≈ ‰¥â√—∫√Ÿâ∂÷ß«‘∂’·Ààß°“√

‡ª≈’Ë¬π·ª≈ß„π·μà≈–¥â“πÕ¬à“ß‡∑à“‡∑’¬¡°—π ·≈–

®–‡ªìπªí®®—¬ ”§—≠∑’Ë®–°àÕ„Àâ‡°‘¥ —ß§¡·Ààß°“√‡√’¬π√Ÿâ

„π∑’Ë ÿ¥
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À—«‡≈’È¬«À—«μàÕ¢Õß°“√‡ª≈’Ë¬πºà“π°“√„Àâ∫√‘°“√
‚∑√»—æ∑å‡§≈◊ËÕπ∑’Ë ®“°¬ÿ§ 2G  Ÿà 3.9G „πª√–‡∑»‰∑¬
∏—π¬æ√ ‡ª“∑Õß
æπ—°ß“πªØ‘∫—μ‘°“√√–¥—∫ Ÿß  ”π—°ß“π§≥–°√√¡°“√°‘®°“√‚∑√§¡π“§¡·Ààß™“μ‘

∫∑π”

À≈“¬∑à“π∑’Ëμ‘¥μ“¡¢à“«§√“«„π«ß°“√‚∑√§¡π“§¡§ß∑√“∫¥’«à“ªí®®ÿ∫—πª√–‡∑»‰∑¬Õ¬Ÿà„π™à«ß°“√

‡ª≈’Ë¬πºà“π°“√„Àâ∫√‘°“√‚∑√»—æ∑å‡§≈◊ËÕπ∑’Ë‰ª Ÿà¬ÿ§ 3G À√◊Õ∑’Ë‡√’¬°°—π«à“ 3.9G ´÷Ëß¢≥–π’È§≥–°√√¡°“√°‘®°“√

‚∑√§¡π“§¡·Ààß™“μ‘‰¥âª√–°“»À≈—°‡°≥±å·≈–«‘∏’°“√Õπÿ≠“μ„Àâ„™â§≈◊Ëπ§«“¡∂’Ë‡æ◊ËÕ°“√ª√–°Õ∫°‘®°“√

‚∑√»—æ∑å‡§≈◊ËÕπ∑’Ë IMT ¬à“π 2.1 GHz1 æ√âÕ¡∑—Èß‰¥â®—¥∑”°√Õ∫‡«≈“°“√ÕÕ°„∫Õπÿ≠“μ∫√‘°“√‚∑√»—æ∑å‡§≈◊ËÕπ∑’Ë

‚¥¬°”Àπ¥„Àâ‡√‘Ë¡·≈–¥”‡π‘π°“√ª√–¡Ÿ≈„π™à«ßª≈“¬‡¥◊Õπ°—π¬“¬π 2553 π’È °√–∫«π°“√®—¥∑”ª√–°“» °∑™.

‡√◊ËÕßÀ≈—°‡°≥±åÕπÿ≠“μ„Àâ„™â§≈◊Ëπ§«“¡∂’Ë‡æ◊ËÕª√–°Õ∫°‘®°“√‚∑√»—æ∑å‡§≈◊ËÕπ∑’Ë 3G ∑’Ëºà“π¡“‡ÀÁπ‰¥â«à“¡’

¢âÕ π—∫ πÿπ ¢âÕ ß —¬ √«¡∂÷ß¢âÕ‚μâ·¬âß¡“°¡“¬ ·πàπÕπ«à“°“√®—¥„Àâ¡’∫√‘°“√ 3G „πª√–‡∑»¬àÕ¡‡ªìπ ‘Ëß∑’Ë¥’

„π°“√æ—≤π“‡∑§‚π‚≈¬’ ‡»√…∞°‘®  —ß§¡ °àÕ„Àâ‡°‘¥ª√–‚¬™πå Ÿß ÿ¥·°àª√–‡∑»™“μ‘´÷Ëß∑â“¬∑’Ë ÿ¥·≈â«ª√–‚¬™πå

¬àÕ¡μ°Õ¬Ÿà°—∫ª√–™“™πºŸâ∫√‘‚¿§ „π¢≥–‡¥’¬«°—πÀ≈“¬ΩÉ“¬¬—ß§ß¡’¢âÕ°—ß«≈‡°’Ë¬«°—∫ —≠≠“ —¡ª∑“π„Àâ∫√‘°“√

‚∑√»—æ∑å‡§≈◊ËÕπ∑’Ë 2G ∑’Ë¡’Õ¬Ÿà‡¥‘¡‰¡à«à“®–‡ªìπº≈°√–∑∫¥â“π§«“¡ “¡“√∂„π°“√·¢àß¢—π√–À«à“ßºŸâ„Àâ∫√‘°“√ 2G

°—∫ 3G À√◊Õ‡√◊ËÕß à«π·∫àß√“¬‰¥âμ“¡‡ß◊ËÕπ‰¢ —≠≠“ —¡ª∑“π∑’ËÕ“®∑”„Àâ√—∞‡ ’¬ª√–‚¬™πå μ≈Õ¥®π‡ß◊ËÕπ‰¢μà“ßÊ

∑’Ë°”Àπ¥„πÀ≈—°‡°≥±å«‘∏’°“√Õπÿ≠“μ„Àâ„™â§≈◊Ëπ§«“¡∂’Ë‡æ◊ËÕª√–°Õ∫°‘®°“√‚∑√»—æ∑å‡§≈◊ËÕπ∑’Ë IMT ¬à“π 2.1 GHz

„π∫∑§«“¡π’È®÷ß®–¢Õ°≈à“«∂÷ß¿“æ√«¡¢Õß°“√„Àâ∫√‘°“√‚∑√»—æ∑å‡§≈◊ËÕπ∑’Ëπ—∫μ—Èß·μà°“√„Àâ∫√‘°“√‚∑√»—æ∑å

‡§≈◊ËÕπ∑’Ë„π¬ÿ§ºŸ°¢“¥®π∂÷ß¬ÿ§ªí®®ÿ∫—π∑’Ëª√–‡∑»‰∑¬‡¢â“ Ÿà°“√‡ªî¥μ≈“¥·¢àß¢—π‡ √’„π°‘®°“√‚∑√§¡π“§¡‚¥¬

‡©æ“–™à«ß‡«≈“ ”§—≠·Ààß°“√‡ª≈’Ë¬πºà“π°“√„Àâ∫√‘°“√‚∑√»—æ∑å‡§≈◊ËÕπ∑’Ë ®“°¬ÿ§ 2G  Ÿà 3.9G „πª√–‡∑»‰∑¬

1 ª√–°“»§≥–°√√¡°“√°‘®°“√‚∑√§¡π“§¡·Ààß™“μ‘ ‡√◊ËÕß À≈—°‡°≥±å·≈–«‘∏’°“√Õπÿ≠“μ„Àâ„™â§≈◊Ëπ§«“¡∂’Ë‡æ◊ËÕ°“√ª√–°Õ∫°‘®°“√
‚∑√»—æ∑å‡§≈◊ËÕπ∑’Ë IMT ¬à“π 2.1 GHz ª√–°“»≈ß√“™°‘®®“πÿ‡∫°…“‡≈à¡ 127 μÕπæ‘‡»… 91 ß «—π∑’Ë 29 °√°Æ“§¡ 2553
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1. °“√„Àâ∫√‘°“√‚∑√§¡π“§¡Õ¥’μ

ºŸ°¢“¥‚¥¬Àπà«¬ß“π¿“§√—∞
°‘®°“√‚∑√§¡π“§¡π—∫‡ªìπ‚§√ß √â“ßæ◊Èπ∞“π

 ”§—≠ (Infrastructure) ´÷ËßπÕ°®“°®– àßº≈μàÕ™’«‘μ

ª√–®”«—π¢Õßª√–™“™π‚¥¬∑—Ë«‰ª·≈â« ¬—ß°√–∑∫μàÕ

√–∫∫‡»√…∞°‘®·≈– —ß§¡‚¥¬√«¡¢Õßª√–‡∑» ·≈–

¥â«¬‡Àμÿ∑’Ë«à“°‘®°“√‚∑√§¡π“§¡‡ªìπÕÿμ “À°√√¡

∫√‘°“√ ÷́ËßμâÕß„™â‡ß‘π≈ß∑ÿπ·≈–ª√–°Õ∫°“√ Ÿß¡“°

„πÕ¥’μÀ≈“¬Ê ª√–‡∑»®÷ß¡—°ºŸ°¢“¥°‘®°“√

‚∑√§¡π“§¡‰«â°—∫ºŸâ„Àâ∫√‘°“√√“¬‡¥’¬« (Monopoly)

À√◊Õ ºŸâ„Àâ∫√‘°“√πâÕ¬√“¬ (Oligopoly) ‡π◊ËÕß¡“®“°

§«“¡‡™◊Ë Õ∑’Ë «à “°“√ √â “ßÕ”π“®ºŸ°¢“¥„Àâ°—∫

ºŸâª√–°Õ∫°“√√“¬‡¥’¬«À√◊ÕºŸâª√–°Õ∫°“√πâÕ¬√“¬

‡ªìπ°“√≈¥°“√≈ß∑ÿπ∑’Ë´È”´âÕπ∑—Èß¬—ß®–π”‰ª Ÿà

ª√– ‘∑∏‘¿“æ·≈–ª√– ‘∑∏‘º≈„π°“√∫√√≈ÿ‡ªÑ“À¡“¬

¢Õß°“√„Àâ∫√‘°“√‚∑√§¡π“§¡¡“°∑’Ë ÿ¥ ´÷Ëßª√–‡∑»

‚¥¬ à«π„À≠à∑’Ë°”Àπ¥„Àâ∫√‘°“√‚∑√§¡π“§¡‡ªìπ

°‘®°“√∑’Ë¡’≈—°…≥–ºŸ°¢“¥ ¡—°®–„ÀâÕ”π“®·≈– ‘∑∏‘

‡¥Á¥¢“¥„π°‘®°“√‚∑√§¡π“§¡‰«â‡ªìπÕ”π“®ºŸ°¢“¥

¢Õß¿“§√—∞„π∞“π–∑’Ë‡ªìπºŸâ¡’Àπâ“∑’Ë„π°“√æ—≤π“

§«“¡‡®√‘≠°â“«Àπâ“¢Õßª√–‡∑» „π∞“π–ºŸâ¡’Àπâ“∑’Ë

μâÕßμÕ∫ πÕßÕÿª∑“π (demand) ¢Õßª√–™“™π

„πª√–‡∑» ·≈–„π∞“π–ºŸâ∑’Ë¡’§«“¡ “¡“√∂æÕ„π

∑“ß°“√‡ß‘π∑’Ë®–≈ß∑ÿπ®÷ß¡’Àπâ“∑’Ë∑’Ë®–μâÕß‡¢â“¡“

¥”‡π‘π°“√„Àâ∫√‘°“√‡Õß‚¥¬¡‘‰¥â¡’®ÿ¥ª√– ß§å∑’Ë®–

À“°”‰√„Àâ°—∫Õß§å°√ (Positive externality) π—∫·μà

Õ¥’μ¡“√—∞®÷ß‡ªìπºŸâ¡’Õ”π“®·≈– ‘∑∏‘‡¥Á¥¢“¥„π°“√

ª√–°Õ∫°‘®°“√‚∑√§¡π“§¡‚¥¬Õ“»—¬∫√√∑—¥∞“π

∑’Ë«à“√—∞¬àÕ¡¥”‡π‘π°“√‡æ◊ËÕª√–‚¬™πå “∏“√≥–

¡“°°«à“∑’Ë®–¡ÿàß‡πâπ· «ßÀ“°”‰√

 ”À√—∫ª√–‡∑»‰∑¬°Á‡™àπ°—π °ÆÀ¡“¬·≈–

π‚¬∫“¬‡°’Ë¬«°—∫°“√°”°—∫¥Ÿ·≈„πÕ¥’μ°”Àπ¥„Àâ

°‘®°“√‚∑√§¡π“§¡‡ªìπÕ”π“®ºŸ°¢“¥¢Õß¿“§√—∞

¡“‚¥¬μ≈Õ¥ ‡π◊ËÕß®“°°‘®°“√‚∑√§¡π“§¡‡ªìπ

 “∏“√≥Ÿª‚¿§æ◊Èπ∞“π ”§—≠´÷Ëß°√–∑∫μàÕ§«“¡

‡ªìπÕ¬Ÿà¢Õßª√–™“™π ·≈– àßº≈μàÕ§«“¡¡—Ëπ§ß

 ¿“æ‡»√…∞°‘®·≈– ¿“æ —ß§¡‚¥¬√«¡¢Õßª√–‡∑»

√—∞®÷ß‡ªìπºŸâ ‡À¡“– ¡∑’Ë ÿ¥∑’Ë®–‡ªìπºŸâ „Àâ∫√‘°“√

‚∑√§¡π“§¡ ‚¥¬®–‡ÀÁπ‰¥â®“°°ÆÀ¡“¬„πÕ¥’μ

‰¡à«à“®–‡ªìπæ√–√“™∫—≠≠—μ‘‚∑√‡≈¢·≈–‚∑√»—æ∑å

æ.». 24772 æ√–√“™∫—≠≠—μ‘Õß§å°“√‚∑√»—æ∑å

·Ààßª√–‡∑»‰∑¬ æ.». 24973 ·≈–æ√–√“™∫—≠≠—μ‘

°“√ ◊ËÕ “√·Ààßª√–‡∑»‰∑¬ æ.». 25194 μà“ß°”Àπ¥

„Àâ°‘®°“√‚∑√§¡π“§¡‡ªìπÕ”π“®ºŸ°¢“¥·≈– ‘∑∏‘

‡¥Á¥¢“¥¢Õß¿“§√—∞

°“√„Àâ‡Õ°™π‡¢â“¡“¡’ à«π√à«¡„Àâ∫√‘°“√
‚∑√§¡π“§¡‚¥¬„™â«‘∏’ BTO (Build-Transfer-
Operate) „π√Ÿª¢Õß —≠≠“ —¡ª∑“π

®“°∑’Ë‰¥â°≈à“«¡“·≈â«„πμÕπ·√°«à“°ÆÀ¡“¬

π—∫·μàÕ¥’μ°”Àπ¥„Àâ°‘®°“√‚∑√§¡π“§¡‡ªìπÕ”π“®

ºŸ°¢“¥·≈– ‘∑∏‘‡¥Á¥¢“¥¢Õß¿“§√—∞ ·μà‡π◊ËÕß¥â«¬

§«“¡μâÕß°“√∫√‘°“√‚∑√»—æ∑å‡æ‘Ë¡ Ÿß¢÷ÈπÕ¬à“ß√«¥‡√Á«

„π¢≥–∑’Ë≈”æ—ß¿“§√—∞‰¡à “¡“√∂μÕ∫ πÕß‰¥â

‡æ’¬ßæÕμàÕ§«“¡μâÕß°“√‡π◊ËÕß¡“®“°¢âÕ®”°—¥∑“ß

2 ªí®®ÿ∫—π‰¥â∂Ÿ°¬°‡≈‘°‚¥¬¡“μ√“ 3 ·Ààßæ√–√“™∫—≠≠—μ‘°“√ª√–°Õ∫°‘®°“√‚∑√§¡π“§¡ æ.». 2544
3 ªí®®ÿ∫—π‰¥â∂Ÿ°¬°‡≈‘°‚¥¬¡“μ√“ 3 ·Ààßæ√–√“™°ƒ…Æ’°“°”Àπ¥‡ß◊ËÕπ‡«≈“¬°‡≈‘°°ÆÀ¡“¬«à“¥â«¬Õß§å°“√‚∑√»—æ∑å·Ààßª√–‡∑»‰∑¬

æ.». 2545
4 ªí®®ÿ∫—π‰¥â∂Ÿ°¬°‡≈‘°‚¥¬¡“μ√“ 3 ·Ààßæ√–√“™°ƒ…Æ’°“°”Àπ¥‡ß◊ËÕπ‡«≈“¬°‡≈‘°°ÆÀ¡“¬«à“¥â«¬°“√ ◊ËÕ “√·Ààßª√–‡∑»‰∑¬

æ.». 2546



061§≥–°√√¡°“√°‘®°“√‚∑√§¡π“§¡·Ààß™“μ‘

¥â“πß∫ª√–¡“≥·≈–‡∑§‚π‚≈¬’ √—∞®÷ß‰¥â¡’°“√

ª√–°“»‡™‘≠™«π¿“§‡Õ°™π‡¢â“¡“„Àâ∫√‘°“√

‚∑√§¡π“§¡ ·μà∑—Èßπ’È ‡æ◊ËÕ¡‘„Àâ‡ªìπ°“√¢—¥μàÕ

∫∑∫—≠≠—μ‘¢Õß°ÆÀ¡“¬∑’Ë°”Àπ¥„Àâ√—∞‡ªìπºŸâ¡’Õ”π“®

·≈– ‘∑∏‘‡¥Á¥¢“¥·μà‡æ’¬ßºŸâ‡¥’¬«„π°“√ª√–°Õ∫

°‘®°“√‚∑√§¡π“§¡ ®÷ß‰¥â¡’°“√æ¬“¬“¡·°â‰¢

¢âÕ®”°—¥¥—ß°≈à“«¥â«¬°“√„Àâ¿“§‡Õ°™π‡¢â“√à«¡

°“√ß“π°—∫√—∞„π√Ÿª¢Õß —≠≠“√à«¡°“√ß“π À√◊Õ∑’Ë

¡—°‡√’¬°«à“ ç —≠≠“ —¡ª∑“πé „π≈—°…≥– BTO

(Build-Transfer-Operate) ( √â“ß-‚Õπ-¥”‡π‘π°“√)

°≈à“«§◊Õ ‡Õ°™π§Ÿà —≠≠“¡’Àπâ“∑’Ë„π°“√√–¥¡∑ÿπ

·≈– √â“ß‚§√ß¢à“¬‚∑√§¡π“§¡ ®“°π—Èπ®–μâÕß‚Õπ

°√√¡ ‘∑∏‘Ï„π‚§√ß¢à“¬ Õÿª°√≥å ·≈–∑√—æ¬å ‘π∑’Ë

‡°’Ë¬«¢âÕß°—∫°“√„Àâ∫√‘°“√‚∑√§¡π“§¡∑—ÈßÀ¡¥„Àâ°—∫

§Ÿà —≠≠“¿“§√—∞∑’Ë√—∫º‘¥™Õ∫„π√Ÿª·∫∫√—∞«‘ “À°‘®

(State-owned enterprise) ´÷Ëß°Á§◊Õ Õß§å°“√‚∑√»—æ∑å

·Ààßª√–‡∑»‰∑¬ (ªí®®ÿ∫—π‰¥â·ª≈ß ¿“æ·≈–

‡ª≈’Ë¬π™◊ËÕ¡“‡ªìπ ∫√‘…—∑ ∑’‚Õ∑’ ®”°—¥ ¡À“™π) ·≈–

°“√ ◊ËÕ “√·Ààßª√–‡∑»‰∑¬ (ªí®®ÿ∫—π‰¥â·ª≈ß ¿“æ

·≈–‡ª≈’Ë¬π™◊ËÕ¡“‡ªìπ ∫√‘…—∑ ° ∑ ‚∑√§¡π“§¡ ®”°—¥

¡À“™π) ‡æ◊ËÕ·≈°°—∫ ‘∑∏‘„π°“√¥”‡π‘π°‘®°“√

‚∑√§¡π“§¡¢Õß¿“§‡Õ°™πμ≈Õ¥√–¬–‡«≈“

 —¡ª∑“π5

 —≠≠“√à«¡°“√ß“π„Àâ∫√‘°“√‚∑√»—æ∑å‡§≈◊ËÕπ∑’Ë„πªí®®ÿ∫—π

 —≠≠“/§Ÿà —≠≠“ √–¬–‡«≈“  ‘Èπ ÿ¥ —≠≠“

1.  —≠≠“Õπÿ≠“μ„Àâ¥”‡π‘π°“√∫√‘°“√‚∑√»—æ∑å‡§≈◊ËÕπ∑’Ë 25 ªï 30 °—π¬“¬π 2558

(CELLULAR MOBILE TELEPHONE) √–À«à“ß

Õß§å°“√‚∑√»—æ∑å·Ààßª√–‡∑»‰∑¬ °—∫

∫√‘…—∑ ·Õ¥«“π´å Õ‘π‚ø√å ‡´Õ√å«‘  ®”°—¥ (¡À“™π)

2.  —≠≠“„Àâ¥”‡π‘π°“√„Àâ∫√‘°“√«‘∑¬ÿ§¡π“§¡√–∫∫ 27 ªï 15 °—π¬“¬π 2561

‡´≈≈Ÿ≈à“ DIGITAL PCN 1800 √–À«à“ß

°“√ ◊ËÕ “√·Ààßª√–‡∑»‰∑¬ °—∫

∫√‘…—∑ ‚∑‡∑‘Ë≈ ·ÕÁ§‡´Á  §Õ¡¡Ÿπ‘‡§™—Ëπ ®”°—¥ (¡À“™π)

3.  —≠≠“„Àâ¥”‡π‘π°“√„Àâ∫√‘°“√«‘∑¬ÿ§¡π“§¡√–∫∫‡´≈≈Ÿ≈à“ 17 ªï 30 °—π¬“¬π 2556

DIGITAL PCN 1800 √–À«à“ß

°“√ ◊ËÕ “√·Ààßª√–‡∑»‰∑¬ °—∫ ∫√‘…—∑ ∑√Ÿ¡Ÿø ®”°—¥

4.  —≠≠“„Àâ¥”‡π‘π°“√„Àâ∫√‘°“√«‘∑¬ÿ§¡π“§¡√–∫∫‡´≈≈Ÿ≈à“ 17 ªï 15 °—π¬“¬π 2556

DIGITAL PCN (PERSONAL COMMUNICATION NETWORK) 1800

√–À«à“ß °“√ ◊ËÕ “√·Ààßª√–‡∑»‰∑¬ °—∫ ∫√‘…—∑ ¥‘®‘μÕ≈ ‚øπ

5 »÷°…“√“¬≈–‡Õ’¬¥‡æ‘Ë¡‡μ‘¡„π ∏—π¬æ√ ®—π∑√å‡√◊Õß‡æÁ≠, ç°“√·ª√ —≠≠“ —¡ª∑“π°‘®°“√‚∑√§¡π“§¡°—∫°“√‡ªî¥μ≈“¥‚∑√§¡π“§¡
¢Õß‰∑¬ »÷°…“‡©æ“–°√≥’ —≠≠“√à«¡°“√ß“π‚∑√»—æ∑åæ◊Èπ∞“πé («‘∑¬“π‘æπ∏åª√‘≠≠“¡À“∫—≥±‘μ ¿“§«‘™“π‘μ‘»“ μ√å ∫—≥±‘μ«‘∑¬“≈—¬
®ÿÃ“≈ß°√≥å¡À“«‘∑¬“≈—¬, 2545), Àπâ“ 12 -14.



062 «“√ “√ °∑™. 2553

∑“ßÕÕ°„π√Ÿª¢Õß°“√„Àâ‡Õ°™π‡¢â“¡“¡’

 à«π√à«¡„π°“√„Àâ°‘®°“√‚∑√§¡π“§¡„π√Ÿª¢Õß

 —≠≠“√à«¡°“√ß“πÀ√◊Õ —≠≠“ —¡ª∑“ππ’È π—∫‰¥â«à“

‡ªìπ°“√™à«¬„Àâ∫√‘°“√‚∑√§¡π“§¡ “¡“√∂μÕ∫ πÕß

§«“¡μâÕß°“√∑’Ë‡æ‘Ë¡¢÷ÈπÕ¬à“ß√«¥‡√Á« ÷́Ëß°“√¥”‡π‘π°“√

¥—ß°≈à“«π’È·¡â®–∑”„Àâ¿“§‡Õ°™π¡’∫∑∫“∑„π°“√

¥”‡π‘π°‘®°“√¡“°¢÷Èπ‡ªìπ≈”¥—∫ ·μà°Á¬—ß¡‘„™à°“√

ª√–°Õ∫∏ÿ√°‘®„π‡™‘ß°“√·¢àß¢—π∑’Ë·∑â®√‘ß‡π◊ËÕß®“°

§Ÿà —≠≠“¿“§√—∞¬—ß¡’Õ”π“®°”°—∫¥Ÿ·≈°“√ª√–°Õ∫

°‘®°“√¢Õß§Ÿà —≠≠“¿“§‡Õ°™π¿“¬„μâ‡ß◊ËÕπ‰¢„π

 —≠≠“√à«¡°“√ß“π ´÷Ëß„π∑’Ë ÿ¥·≈â«‡ß◊ËÕπ‰¢π—ÈπÊ ‡Õß

‡ªìπμ—«∑’Ë®”°—¥°“√·¢àß¢—π„πμ≈“¥‚∑√§¡π“§¡

2. °“√„Àâ∫√‘°“√¬ÿ§°“√·¢àß¢—π‡ √’
(°“√„Àâ∫√‘°“√‚∑√»—æ∑å‡§≈◊ËÕπ∑’Ë
„π¬ÿ§ 2G)

°ÆÀ¡“¬∑’Ë àßº≈μàÕ°“√‡ªî¥μ≈“¥
‚∑√§¡π“§¡¢÷Èπ„πª√–‡∑»
 ◊∫‡π◊ËÕß®“°°ÆÀ¡“¬„πÕ¥’μμà“ß°”Àπ¥„Àâ

°‘®°“√‚∑√§¡π“§¡‡ªìπÕ”π“®ºŸ°¢“¥·≈– ‘∑∏‘

‡¥Á¥¢“¥¢Õß¿“§√—∞ Õß§å°√¿“§√—∞ ÷́Ëß‡ªìπ§Ÿà —≠≠“

√à«¡°“√ß“π°‘®°“√‚∑√§¡π“§¡®÷ß¡’∞“π–‡ªìπ∑—Èß

ºŸâª√–°Õ∫°“√ (Operator) „π¢≥–‡¥’¬«°—π°Á¬—ß¡’

∞“π–‡ªìπºŸâ°”°—∫¥Ÿ·≈ (Regulator) ºŸâª√–°Õ∫°“√

¿“§‡Õ°™π√“¬Õ◊ËπÊ ∑’ËÕ¬Ÿà¿“¬„μâ —≠≠“√à«¡°“√ß“π

·μàªí®®ÿ∫—π‡¡◊ËÕ¡’°ÆÀ¡“¬∑’Ë ”§—≠μà“ßÊ ÕÕ°¡“

√Õß√—∫°“√‡ªî¥μ≈“¥‚∑√§¡π“§¡  π—∫ πÿπ°“√

‡æ‘Ë¡∫∑∫“∑¢Õß¿“§‡Õ°™π ·≈–¬°‡≈‘°Õ”π“®

ºŸ°¢“¥¢Õß¿“§√—∞  àßº≈„Àâ·π«§‘¥‡°’Ë¬«°—∫°“√

ºŸ°¢“¥„π°‘®°“√‚∑√§¡π“§¡¢Õß‰∑¬‡ª≈’Ë¬π·ª≈ß‰ª

‚¥¬‡©æ“–∫∑∫—≠≠—μ‘¢Õß°ÆÀ¡“¬ ¥—ßμàÕ‰ªπ’È

(1) √—∞∏√√¡πŸ≠·Ààß√“™Õ“≥“®—°√‰∑¬

√—∞∏√√¡πŸ≠·Ààß√“™Õ“≥“®—°√‰∑¬

æÿ∑∏»—°√“™ 2540 ‡ªìπ∫∑∫—≠≠—μ‘¢Õß°ÆÀ¡“¬∑’Ë

 ”§—≠´÷Ëß∑”„Àâ·π«§‘¥‡°’Ë¬«°—∫°“√ºŸ°¢“¥°‘®°“√

‚∑√§¡π“§¡‡ª≈’Ë¬π·ª≈ß‰ª ‡π◊ËÕß®“°∫∑∫—≠≠—μ‘

¢Õß√—∞∏√√¡πŸ≠°”Àπ¥„Àâ¡’Õß§å°√Õ‘ √–∑”Àπâ“∑’Ë

°”°—∫¥Ÿ·≈°‘®°“√‚∑√§¡π“§¡‡æ◊ËÕ„Àâ‡°‘¥°“√·¢àß¢—π

‚¥¬‡ √’Õ¬à“ß‡ªìπ∏√√¡6  π—∫ πÿπ„Àâ‡°‘¥§«“¡

‡∑à“‡∑’¬¡°—π„π°“√·¢àß¢—π7 ·≈–°”Àπ¥„Àâ√—∞μâÕß

 π—∫ πÿπ√–∫∫‡»√…∞°‘®·∫∫‡ √’‚¥¬Õ“»—¬°≈‰°μ≈“¥

°”°—∫¥Ÿ·≈„Àâ‡°‘¥°“√·¢àß¢—πÕ¬à“ß‡ªìπ∏√√¡ ·≈–

ªÑÕß°—π¡‘„Àâ‡°‘¥°“√ºŸ°¢“¥μ—¥μÕπ∑—Èß∑“ßμ√ß·≈–

∑“ßÕâÕ¡8 ¥—ßπ—Èπ √—∞∏√√¡πŸ≠·Ààß√“™Õ“≥“®—°√‰∑¬

æÿ∑∏»—°√“™ 2540 ®÷ß‡ªìπ∫∑∫—≠≠—μ‘∑’Ë«“ßÀ≈—°°“√

·¢àß¢—π‚¥¬‡ √’Õ¬à“ß‡ªìπ∏√√¡·≈–¬°‡≈‘°Õ”π“®ºŸ°¢“¥

¢Õß¿“§√—∞ μàÕ¡“√—∞∏√√¡πŸ≠·Ààß√“™Õ“≥“®—°√‰∑¬

æÿ∑∏»—°√“™ 2550 °Á¬—ß§ß‰¥âμ√“∫∑∫—≠≠—μ‘ Õ¥√—∫

°—∫À≈—°°“√·¢àß¢—π‡ √’¥—ß°≈à“«¢â“ßμâπ

(2) æ√–√“™∫—≠≠—μ‘Õß§å°√®—¥ √√§≈◊Ëπ§«“¡∂’Ë

·≈–°”°—∫°‘®°“√«‘∑¬ÿ°√–®“¬‡ ’¬ß «‘∑¬ÿ‚∑√∑—»πå

·≈–°‘®°“√‚∑√§¡π“§¡ æ.». 2543

æ√–√“™∫—≠≠—μ‘Õß§å°√®—¥ √√§≈◊Ëπ

§«“¡∂’Ë·≈–°”°—∫°‘®°“√«‘∑¬ÿ°√–®“¬‡ ’¬ß «‘∑¬ÿ

‚∑√∑—»πå ·≈–°‘®°“√‚∑√§¡π“§¡ æ.». 2543

6 ¡“μ√“ 40 √—∞∏√√¡πŸ≠·Ààß√“™Õ“≥“®—°√‰∑¬ æÿ∑∏»—°√“™ 2540
7 ¡“μ√“ 50 √—∞∏√√¡πŸ≠·Ààß√“™Õ“≥“®—°√‰∑¬ æÿ∑∏»—°√“™ 2540
8 ¡“μ√“ 87 √—∞∏√√¡πŸ≠·Ààß√“™Õ“≥“®—°√‰∑¬ æÿ∑∏»—°√“™ 2540



063§≥–°√√¡°“√°‘®°“√‚∑√§¡π“§¡·Ààß™“μ‘

°”Àπ¥„Àâ¡’Õß§å°√Õ‘ √– §◊Õ §≥–°√√¡°“√°‘®°“√

‚∑√§¡π“§¡·Ààß™“μ‘ À√◊Õ∑’Ë‡√’¬°«à“ °∑™. ∑”Àπâ“∑’Ë

°”°—∫¥Ÿ·≈°“√ª√–°Õ∫°‘®°“√‚∑√§¡π“§¡ √«¡∑—Èß

°”Àπ¥¢Õ∫‡¢μ¢Õß°“√ªØ‘∫—μ‘Àπâ“∑’Ë μ≈Õ¥®π°“√

®—¥ √√§≈◊Ëπ§«“¡∂’Ë·≈–«‘∏’°“√„π°“√°”°—∫¥Ÿ·≈°“√

ª√–°Õ∫°‘®°“√‚∑√§¡π“§¡9

„πÕ¥’μ Õ”π“®°”°—∫¥Ÿ·≈°‘®°“√

‚∑√§¡π“§¡‡ªìπÕ”π“®ºŸ°¢“¥·≈– ‘∑∏‘‡¥Á¥¢“¥¢Õß

çÕß§å°“√‚∑√»—æ∑å·Ààßª√–‡∑»‰∑¬é ·≈– ç°“√ ◊ËÕ “√

·Ààßª√–‡∑»‰∑¬é ´÷ËßπÕ°®“°®–¡’∞“π–‡ªìπºŸâª√–°Õ∫

°‘®°“√ (Operator) ¬—ß∑”Àπâ“∑’Ë‡ªìπºŸâ°”°—∫¥Ÿ·≈

(Regulator) §Ÿà —≠≠“√à«¡°“√ß“π„π‡«≈“‡¥’¬«°—π

®π°√–∑—Ëßæ√–√“™∫—≠≠—μ‘Õß§å°√®—¥ √√

§≈◊Ëπ§«“¡∂’Ë·≈–°”°—∫°‘®°“√«‘∑¬ÿ°√–®“¬‡ ’¬ß «‘∑¬ÿ

‚∑√∑—»πå ·≈–°‘®°“√‚∑√§¡π“§¡ æ.». 2543 ¡’º≈

„™â∫—ß§—∫´÷Ëß°”Àπ¥„Àâ®—¥μ—Èß§≥–°√√¡°“√°‘®°“√

‚∑√§¡π“§¡·Ààß™“μ‘ (°∑™.) ∑”Àπâ“∑’Ë°”°—∫¥Ÿ·≈

°“√ª√–°Õ∫°‘®°“√‚∑√§¡π“§¡ ®÷ß‡∑à“°—∫«à“

Õß§å°“√‚∑√»—æ∑å·Ààßª√–‡∑»‰∑¬·≈–°“√ ◊ËÕ “√

·Ààßª√–‡∑»‰∑¬ ¡‘‰¥â¡’∞“π–‡ªìπºŸâ°”°—∫¥Ÿ·≈Õ’°μàÕ‰ª

‡π◊ËÕß®“°°ÆÀ¡“¬‰¥â·¬°Õ”π“®„π°“√°”°—∫¥Ÿ·≈

(Regulator) ÕÕ°¡“„Àâ‡ªìπÕ”π“®Àπâ“∑’Ë¢Õß °∑™.10

¥—ßπ—Èπ Õß§å°“√‚∑√»—æ∑å·Ààßª√–‡∑»‰∑¬ ·≈–

°“√ ◊ËÕ “√·Ààßª√–‡∑»‰∑¬ ®÷ß¡’∞“π–‡ªìπ‡æ’¬ß

ºŸâª√–°Õ∫°“√ (Operator) ‡™àπ‡¥’¬«°—π°—∫ºŸâ„Àâ

∫√‘°“√√“¬Õ◊ËπÊ

æ√–√“™∫—≠≠—μ‘Õß§å°√®—¥ √√§≈◊Ëπ§«“¡∂’Ë

·≈–°”°—∫°‘®°“√«‘∑¬ÿ°√–®“¬‡ ’¬ß «‘∑¬ÿ‚∑√∑—»πå

·≈–°‘®°“√‚∑√§¡π“§¡ æ.». 2543 ®÷ß‡ªìπ°“√

ÕÕ°¡“√Õß√—∫√—∞∏√√¡πŸ≠·Ààß√“™Õ“≥“®—°√‰∑¬

æÿ∑∏»—°√“™ 2540 ¡“μ√“ 40 ∑’Ë°”Àπ¥„Àâ¡’

Õß§å°√Õ‘ √–∑”Àπâ“∑’Ë®—¥ √√§≈◊Ëπ§«“¡∂’Ë·≈–°”°—∫

¥Ÿ·≈°“√ª√–°Õ∫°‘®°“√‚∑√§¡π“§¡ ‚¥¬§”π÷ß∂÷ß

ª√–‚¬™πå Ÿß ÿ¥¢Õßª√–™“™π·≈–‡æ◊ËÕ„Àâ‡°‘¥°“√

·¢àß¢—π‚¥¬‡ √’ Õ¬à“ß‡ªìπ∏√√¡

(3) æ√–√“™∫—≠≠—μ‘°“√ª√–°Õ∫°‘®°“√

‚∑√§¡π“§¡ æ.». 2544

æ√–√“™∫—≠≠—μ‘°“√ª√–°Õ∫°‘®°“√

‚∑√§¡π“§¡ æ.». 2544 π—∫‰¥â«à“‡ªìπ°ÆÀ¡“¬·¡à∫∑

°“√ª√–°Õ∫°‘®°“√‚∑√§¡π“§¡„πªí®®ÿ∫—π ‚¥¬‰¥â¡’

°“√«“ßÀ≈—°‡°≥±åμà“ßÊ ‡°’Ë¬«°—∫°‘®°“√‚∑√§¡π“§¡

‡æ◊ËÕ„Àâ Õ¥§≈âÕß°—∫°“√‡ªî¥μ≈“¥·¢àß¢—π‡ √’ ‚¥¬

‡©æ“–„π∫∑∫—≠≠—μ‘¡“μ√“ 311 ´÷Ëß°”Àπ¥„Àâ¬°‡≈‘°

æ√–√“™∫—≠≠—μ‘‚∑√‡≈¢‚∑√»—æ∑å æ.». 2477 ´÷Ëß

‡ªìπ°“√· ¥ß„Àâ‡ÀÁπ«à“Õ”π“®ºŸ°¢“¥¢Õß¿“§√—∞

‰¥â ‘Èπ ÿ¥≈ß·≈â« ‡π◊ËÕß®“°‡¥‘¡æ√–√“™∫—≠≠—μ‘

‚∑√‡≈¢‚∑√»—æ∑å æ.». 2477 ∂◊Õ‡ªìπ°ÆÀ¡“¬·¡à∫∑

∑’Ë°”Àπ¥„ÀâÕ”π“®ºŸ°¢“¥·≈– ‘∑∏‘‡¥Á¥¢“¥„π°‘®°“√

‚∑√§¡π“§¡‡ªìπ¢Õß¿“§√—∞ ´÷Ëß„π‡√‘Ë¡·√°°ÆÀ¡“¬

‰¥â„ÀâÕ”π“®°≈à“«‰«â·°à ç°√¡‰ª√…≥’¬å‚∑√‡≈¢é12

μàÕ¡“°ÆÀ¡“¬„Àâ‚ÕπÕ”π“®  ‘∑∏‘ ·≈–Àπâ“∑’Ë„π

 à«π∑’Ë‡°’Ë¬«¢âÕß°—∫°‘®°“√‚∑√»—æ∑å ÷́Ëß‡¥‘¡°ÆÀ¡“¬

9 ¡“μ√“ 51 æ.√.∫. Õß§å°√®—¥ √√§≈◊Ëπ§«“¡∂’Ë·≈–°”°—∫°‘®°“√«‘∑¬ÿ°√–®“¬‡ ’¬ß «‘∑¬ÿ‚∑√∑—»πå ·≈–°‘®°“√‚∑√§¡π“§¡ æ.». 2543
10 ¡“μ√“ 78 æ.√.∫. Õß§å°√®—¥ √√§≈◊Ëπ§«“¡∂’Ë·≈–°”°—∫°‘®°“√«‘∑¬ÿ°√–®“¬‡ ’¬ß «‘∑¬ÿ‚∑√∑—»πå ·≈–°‘®°“√‚∑√§¡π“§¡ æ.». 2543
11 ¡“μ√“ 3 ç„Àâ¬°‡≈‘°

(1) æ√–√“™∫—≠≠—μ‘‚∑√‡≈¢‚∑√»—æ∑å æÿ∑∏»—°√“™ 2477
(2) æ√–√“™∫—≠≠—μ‘‚∑√‡≈¢‚∑√»—æ∑å (©∫—∫∑’Ë 2) æ.». 2517é

12 ¡“μ√“ 5 ·≈–¡“μ√“ 6 æ.√.∫. ‚∑√‡≈¢·≈–‚∑√»—æ∑å æ.». 2477
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‰¥â„Àâ‰«â·°à°√¡‰ª√…≥’¬å‚∑√‡≈¢ ‰ª‡ªìπ¢ÕßÕß§å°“√

‚∑√»—æ∑å·Ààßª√–‡∑»‰∑¬13

πÕ°®“°π’È æ√–√“™∫—≠≠—μ‘°“√ª√–°Õ∫

°‘®°“√‚∑√§¡π“§¡ æ.». 2544 ¬—ß‡ªî¥‚Õ°“ „Àâ

‡Õ°™π¡’ ‘∑∏‘¢ÕÕπÿ≠“μª√–°Õ∫°‘®°“√‚∑√§¡π“§¡

‰¥âÀ“°‡¢â“À≈—°‡°≥±åμ“¡∑’Ë °∑™. °”Àπ¥14 ´÷Ëß

·μà‡¥‘¡π—Èπ°‘®°“√‚∑√§¡π“§¡‡ªìπÕ”π“®ºŸ°¢“¥¢Õß

¿“§√—∞·μà‡æ’¬ßºŸâ‡¥’¬« ‡Õ°™π®–ª√–°Õ∫°‘®°“√

„ππ“¡¢Õßμπ‡Õß¡‘‰¥â ‡«âπ·μà®–∑”„π√Ÿª¢Õß —≠≠“

√à«¡°“√ß“π°—∫¿“§√—∞ °“√∑’Ë°ÆÀ¡“¬‡ªî¥‚Õ°“ „Àâ

‡Õ°™π “¡“√∂‡¢â“¡“ª√–°Õ∫°‘®°“√‚∑√§¡π“§¡

‚¥¬¢Õ√—∫„∫Õπÿ≠“μ®“° °∑™. ®÷ß‡∑à“°—∫«à“°‘®°“√

‚∑√§¡π“§¡¢Õß‰∑¬¡‘„™àÕ”π“®ºŸ°¢“¥·≈– ‘∑∏‘

‡¥Á¥¢“¥¢ÕßÀπà«¬ß“π¿“§√—∞Õ’°μàÕ‰ª

(4) æ√–√“™∫—≠≠—μ‘∑ÿπ√—∞«‘ “À°‘® æ.». 2542

æ√–√“™∫—≠≠—μ‘∑ÿπ√—∞«‘ “À°‘® æ.». 2542

π—∫‡ªìπ∫∑∫—≠≠—μ‘∑’Ë™à«¬Õ”π«¬§«“¡ –¥«°„Àâ·°à

√—∞«‘ “À°‘®∑’Ë¬—ß‰¡à¡’ ∂“π–‡ªìπ∫√‘…—∑„Àâ “¡“√∂

·ª≈ß‡ªìπ∫√‘…—∑ (Corporatisation) ‰¥â‚¥¬™Õ∫¥â«¬

°ÆÀ¡“¬ ‚¥¬√«¥‡√Á«·≈–μ“¡¢—ÈπμÕπ∑’Ë™—¥‡®π

‚¥¬°“√‡ª≈’Ë¬π®“° ∂“π–¢Õß√—∞«‘ “À°‘®®“°

√Ÿª·∫∫‡¥‘¡∑’Ë‡ªìπ√—∞«‘ “À°‘®ª√–‡¿∑Õß§å°“√¢Õß√—∞

μ“¡∑’Ë¡’°ÆÀ¡“¬®—¥μ—Èß¢÷Èπ ‰ª‡ªìπ√Ÿª·∫∫∫√‘…—∑

®”°—¥‚¥¬¡’°“√‡ª≈’Ë¬π∑ÿπ®“°√—∞«‘ “À°‘®‡¥‘¡‡ªìπ

∑ÿπ‡√◊ÕπÀÿâπ¢Õß∫√‘…—∑∑’Ë√—∞∂◊ÕÀÿâπ∑—ÈßÀ¡¥

®“°‡¥‘¡∑’ËÕß§å°“√‚∑√»—æ∑å·Ààßª√–‡∑»‰∑¬

·≈–°“√ ◊ËÕ “√·Ààßª√–‡∑»‰∑¬ ‡ªìπÀπà«¬ß“π

¿“§√—∞∑’Ë¡’Õ”π“®ºŸ°¢“¥„π°‘®°“√‚∑√§¡π“§¡

·μà‡¡◊ËÕÀπà«¬ß“π∑—Èß Õß‰¥â·ª≈ß ¿“æ‡ªìπ∫√‘…—∑

‚¥¬ºà“π°√–∫«π°“√μ“¡ æ.√.∫. ∑ÿπ√—∞«‘ “À°‘®

æ.». 2542 ·≈â« ¬àÕ¡∂◊Õ‡ªìπ‡Õ°™πºŸâª√–°Õ∫°“√

√“¬Àπ÷Ëß‡∑à“π—Èπ Õ¬à“ß‰√°Á¥’ Àπà«¬ß“π∑—Èß Õß¬—ß§ß

∂◊Õ‡ªìπÀπà«¬ß“π√—∞«‘ “À°‘®μ“¡°ÆÀ¡“¬«à“¥â«¬

«‘∏’°“√ß∫ª√–¡“≥15 ‡π◊ËÕß®“°¡’°√–∑√«ß°“√§≈—ß

‡ªìπºŸâ∂◊ÕÀÿâπ‡°‘π°«à“°÷ËßÀπ÷Ëß ·μà‡¡◊ËÕ„¥∑’Ë°√–∑√«ß

°“√§≈—ß∂◊ÕÀÿâππâÕ¬°«à“°÷ËßÀπ÷Ëß §«“¡‡ªìπ√—∞«‘ “À°‘®

¥—ß°≈à“«°Á®–À¡¥‰ª∑—π∑’16

À≈—ß®“°∑’Ë¡’°“√ª√—∫‡ª≈’Ë¬π®“°√–∫∫

°“√ºŸ°¢“¥¡“‡ªìπ√–∫∫°”°—∫¥Ÿ·≈ ‚¥¬¡’æ√–√“™

∫—≠≠—μ‘Õß§å°√®—¥ √√§≈◊Ëπ§«“¡∂’Ë·≈–°”°—∫°‘®°“√

«‘∑¬ÿ°√–®“¬‡ ’¬ß «‘∑¬ÿ‚∑√∑—»πå ·≈–°‘®°“√

13 ¡“μ√“ 11 ·≈–¡“μ√“ 16 æ.√.∫. Õß§å°“√‚∑√»—æ∑å·Ààßª√–‡∑»‰∑¬ æ.». 2497
14 ¡“μ√“ 7 æ.√.∫. °“√ª√–°Õ∫°‘®°“√‚∑√§¡π“§¡ æ.». 2544
15 æ.√.∫. «‘∏’°“√ß∫ª√–¡“≥ æ.». 2502 ¡“μ√“ 4 ç„πæ√–√“™∫—≠≠—μ‘π’È...

ç√—∞«‘ “À°‘®é À¡“¬§«“¡«à“
(°) Õß§å°“√¢Õß√—∞∫“≈À√◊ÕÀπà«¬ß“π∏ÿ√°‘®∑’Ë√—∞∫“≈‡ªìπ‡®â“¢Õß
(¢) ∫√‘…—∑À√◊ÕÀâ“ßÀÿâπ à«ππ‘μ‘∫ÿ§§≈∑’Ë à«π√“™°“√¡’∑ÿπ√«¡Õ¬Ÿà¥â«¬‡°‘π°«à“√âÕ¬≈–Àâ“ ‘∫
(§) ∫√‘…—∑À√◊ÕÀâ“ßÀÿâπ à«ππ‘μ‘∫ÿ§§≈∑’Ë à«π√“™°“√·≈–/À√◊Õ√—∞«‘ “À°‘®μ“¡ (°) ·≈–/À√◊Õ (¢) ¡’∑ÿπ√«¡Õ¬Ÿà¥â«¬‡°‘π°«à“√âÕ¬≈–Àâ“ ‘∫
(ß) ∫√‘…—∑À√◊ÕÀâ“ßÀÿâπ à«ππ‘μ‘∫ÿ§§≈∑’Ë à«π√“™°“√·≈–/À√◊Õ√—∞«‘ “À°‘®μ“¡ (§) ·≈–/À√◊Õ (°) ·≈–/À√◊Õ (¢) ¡’∑ÿπ√«¡Õ¬Ÿà¥â«¬

‡°‘π°«à“√âÕ¬≈–Àâ“ ‘∫
(®) ∫√‘…—∑À√◊ÕÀâ“ßÀÿâπ à«ππ‘μ‘∫ÿ§§≈∑’Ë à«π√“™°“√·≈–/À√◊Õ√—∞«‘ “À°‘®μ“¡ (ß) ·≈–/À√◊Õ (°) ·≈–/À√◊Õ (¢) ·≈–/À√◊Õ

(§) ¡’∑ÿπ√«¡Õ¬Ÿà¥â«¬‡°‘π°«à“√âÕ¬≈–Àâ“ ‘∫...é
16 ∏—π¬æ√ ®—π∑√å‡√◊Õß‡æÁ≠, ç°“√·ª√ —≠≠“ —¡ª∑“π°‘®°“√‚∑√§¡π“§¡°—∫°“√‡ªî¥μ≈“¥‚∑√§¡π“§¡¢Õß‰∑¬ »÷°…“‡©æ“–°√≥’

 —≠≠“√à«¡°“√ß“π‚∑√»—æ∑åæ◊Èπ∞“πé («‘∑¬“π‘æπ∏åª√‘≠≠“¡À“∫—≥±‘μ ¿“§«‘™“π‘μ‘»“ μ√å ∫—≥±‘μ«‘∑¬“≈—¬ ®ÿÃ“≈ß°√≥å¡À“«‘∑¬“≈—¬,
2545), Àπâ“ 99.
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‚∑√§¡π“§¡ æ.». 2543 ·≈–æ√–√“™∫—≠≠—μ‘ª√–°Õ∫

°‘®°“√‚∑√§¡π“§¡ æ.». 2544 ª√–°Õ∫°—∫°“√∑’Ë

Õß§å°“√‚∑√»—æ∑å·Ààßª√–‡∑»‰∑¬·≈–°“√ ◊ËÕ “√

·Ààßª√–‡∑»‰∑¬ ‰¥â·ª≈ß ¿“æ‡ªìπ∫√‘…—∑¿“¬„μâ

∫∑∫—≠≠—μ‘·Ààß°ÆÀ¡“¬¥—ß∑’Ë‰¥â°≈à“«¡“¢â“ßμâπ·≈â«

∑—Èß ÕßÀπà«¬ß“π®÷ßμâÕßÕ¬Ÿà¿“¬„μâÀ≈—°‡°≥±å‡¥’¬«°—π

·≈–°“√·¢àß¢—π∑’Ë‡∑à“‡∑’¬¡°—π°—∫ºŸâª√–°Õ∫°“√

‡Õ°™π√“¬Õ◊ËπÊ ∑”„Àâ ‘∑∏‘·≈–Àπâ“∑’Ë„π°“√°”°—∫

¥Ÿ·≈°“√ª√–°Õ∫°‘®°“√‚∑√§¡π“§¡¢ÕßÕß§å°“√

‚∑√»—æ∑å·Ààßª√–‡∑»‰∑¬·≈–°“√ ◊ËÕ “√·Ààß

ª√– ‡∑»‰∑¬°≈“¬¡“ ‡ªìπÕ”π“®Àπâ “∑’Ë ¢Õß

§≥–°√√¡°“√°‘®°“√‚∑√§¡π“§¡·Ààß™“μ‘ (°∑™.)

°∑™. ®÷ß¡’∞“π–‡ªìπºŸâ¡’Õ”π“®Àπâ“∑’Ëμ“¡°ÆÀ¡“¬

„π°“√°”°—∫¥Ÿ·≈·≈–Õπÿ≠“μ„ÀâºŸâª√–°Õ∫°“√

‚∑√§¡π“§¡∑ÿ°√“¬ª√–°Õ∫°‘®°“√¿“¬„μâ

∫∑∫—≠≠—μ‘·Ààß°ÆÀ¡“¬·≈–¿“¬„μâ°“√°”°—∫¥Ÿ·≈

¢Õß§≥–°√√¡°“√°‘®°“√‚∑√§¡π“§¡·Ààß™“μ‘

∫πæ◊Èπ∞“π¢Õß°“√·¢àß¢—π∑’Ë‡∑à“‡∑’¬¡°—π

Õ¬à“ß‰√°Á¥’ °“√‡ª≈’Ë¬π·ª≈ß¢Õß°ÆÀ¡“¬

÷́Ëß∑”„Àâ√–∫∫‚∑√§¡π“§¡¢Õß‰∑¬‡ª≈’Ë¬π®“°

√–∫∫ºŸ°¢“¥¡“‡ªìπ√–∫∫°”°—∫¥Ÿ·≈∫πæ◊Èπ∞“π°“√

·¢àß¢—π∫π°Æ‡°≥±å‡¥’¬«°—π (Level playing field)

¿“¬„μâ°“√°”°—∫¥Ÿ·≈¢Õß§≥–°√√¡°“√°‘®°“√

‚∑√§¡π“§¡·Ààß™“μ‘´÷Ëß‡ªìπÕß§å°√Õ‘ √–π—Èπ °ÁÀ“

∑”„ÀâÕ”π“®Àπâ“∑’Ë¢Õß§Ÿà —≠≠“μ“¡ —≠≠“√à«¡

°“√ß“π®– ‘Èπ ÿ¥≈ß ‡π◊ËÕß¥â«¬‡Àμÿº≈∑“ß°ÆÀ¡“¬

∑’Ë«à“°“√∑” —≠≠“‡ªìπ§«“¡ºŸ°æ—π∑“ß —≠≠“

÷́ËßÕ¬ŸàπÕ°‡Àπ◊ÕÕ”π“®Àπâ“∑’Ë¢Õß °∑™. ÷́Ëß‡ªìπ

∫ÿ§§≈¿“¬πÕ° ‰¡à “¡“√∂‡¢â“‰ª·°â‰¢À√◊Õ¬°‡≈‘°

 —≠≠“‰¥â‡π◊ËÕß®“°‡ªìπ§«“¡ºŸ°æ—π√–À«à“ß§Ÿà —≠≠“

πÕ°®“°π’È  —≠≠“√à«¡°“√ß“π¥—ß°≈à“«¬—ß‰¥â√—∫

§«“¡§ÿâ¡§√Õßμ“¡¡“μ√“ 335 (2) ·Ààß√—∞∏√√¡πŸ≠

·Ààß√“™Õ“≥“®—°√‰∑¬ æÿ∑∏»—°√“™ 2540 ·≈–

¡“μ√“ 305 (1) ·Ààß√—∞∏√√¡πŸ≠·Ààß√“™Õ“≥“®—°√‰∑¬

æÿ∑∏»—°√“™ 2550

¥—ßπ—Èπ °“√·°â‰¢À√◊Õ¬°‡≈‘° —≠≠“

√à«¡°“√ß“πÀ√◊Õ —≠≠“ —ª¡∑“π®÷ßÕ¬ŸàπÕ°‡Àπ◊Õ

Õ”π“®Àπâ“∑’Ë¢Õß °∑™. ∑’Ë®–‡¢â“‰ª°â“«°à“¬¢âÕμ°≈ß

√–À«à“ß§Ÿà  —≠≠“∑’Ë ®–μâÕßºŸ°æ—πμ“¡ —≠≠“

¥—ßÀ≈—° ÿ¿“…‘μ°ÆÀ¡“¬∑’Ë«à“ ç —≠≠“‡ªìπ°ÆÀ¡“¬

¢Õß§Ÿà —≠≠“é (pacta sunt servanda) Õ¬à“ß‰√°Á¥’

À≈—° ÿ¿“…‘μ°ÆÀ¡“¬∑’Ë ”§—≠Õ’°À≈—°Àπ÷Ëß§◊Õ À≈—°

ç —≠≠“‡ª≈’Ë¬π‰ªμ“¡°“√≥åé (rebus sic stantibus)

‡ªìπÀ≈—°°ÆÀ¡“¬∑’Ë°≈à“«∂÷ß°“√„™âÕ”π“®¢Õß

§Ÿà —≠≠“„π°“√‡ª≈’Ë¬π·ª≈ßÀ√◊Õ¬°‡≈‘° —≠≠“

‡π◊ËÕß®“°‡°‘¥§«“¡‡ª≈’Ë¬π·ª≈ß¢Õß‡Àμÿ°“√≥å

∑’Ë‡°’Ë¬«¢âÕß°—∫ —≠≠“Õ—π®– √â“ßº≈°√–∑∫„Àâ°—∫

§Ÿà —≠≠“17 À≈—° çrebus sic stantibusé ‡ªìπÀ≈—°∑’Ëπ‘¬¡

„™â„πÀ≈“¬ª√–‡∑»„π°≈ÿà¡ Civil Law À¡“¬§«“¡«à“

§Ÿà —≠≠“ºŸ°æ—π°—πμ“¡‡ß◊ËÕπ‰¢„π —≠≠“μ√“∫‡∑à“∑’Ë

‰¡à¡’°“√‡ª≈’Ë¬π·ª≈ß¢Õß‡Àμÿ°“√≥åÕ—π‡ªìπ “√–

 ”§—≠´÷Ëß§Ÿà —≠≠“‰¡à “¡“√∂æ‘®“√≥“‰μ√àμ√ÕßÀ√◊Õ

§“¥°“√≥å‰¥â„π«—π∑’Ë‡¢â“∑” —≠≠“ Õ“®¡’§«“¡‡¢â“„®«à“

À≈—°¥—ß°≈à“«π—Èπ‡ªìπÀ≈—°°ÆÀ¡“¬∑’Ë¢—¥·¬âß°—∫À≈—°

çpacta sunt servandaé ·μà·∑â∑’Ë®√‘ß·≈â«À≈—°∑—Èß Õß

‡ªìπ‡√◊ËÕß¢Õß°“√ªØ‘∫—μ‘μ“¡ —≠≠“∑’Ë¡Õß°—π§π≈–¡ÿ¡

‡∑à“π—Èπ ‚¥¬À≈—° çrebus sic stantibusé π—Èπ ¡ÿàß∑’Ë®–

æ‘®“√≥“∂÷ß§«“¡‡ªìπ‰ª‰¥â„π°“√∑’Ë®–∫—ß§—∫μ“¡

17 Azzia T Saliba, çRebus Sic Stantibus: A comparative Surveyé (·À≈àß∑’Ë¡“ http://www.murdoch.edu.au/elaw/indices/title/
saliba83_abstract.html)
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 —≠≠“ ‚¥¬À“° —≠≠“¥—ß°≈à“«‰¡à “¡“√∂„™â

∫—ß§—∫‡æ◊ËÕ„Àâ‡°‘¥º≈μ“¡∑’Ë§Ÿà —≠≠“μâÕß°“√‡ß◊ËÕπ‰¢

„π —≠≠“¢âÕπ—Èπ°Á‡ªìπ —≠≠“∑’Ë‰¡à “¡“√∂∫—ß§—∫‰¥â18

¥—ßπ—Èπ °“√∑’Ë§Ÿà —≠≠“‰¥â∑”§«“¡μ°≈ß°—π‰«â°àÕπ

·≈â«®÷ß¬àÕ¡‰¥â√—∫§«“¡§ÿâ¡§√Õßμ“¡°ÆÀ¡“¬ À“°

§Ÿà —≠≠“ª√– ß§å®–„Àâ¡’°“√·°â‰¢ À√◊Õ¬°‡≈‘°

‡ß◊ËÕπ‰¢μ“¡ —≠≠“¥—ß°≈à“«®–μâÕß¥”‡π‘π°“√μ“¡

°√–∫«π°“√·≈–π‘μ‘«‘∏’∑’Ë¡’Õ¬Ÿà ‡ªìπ¢—ÈπμÕπ·≈–

‡ªìπ≈”¥—∫ ‡™àπ °“√‡®√®“À“∑“ßÕÕ°‚¥¬ ¡—§√„®

√à«¡°—π °“√π”¢âÕæ‘æ“∑ Ÿà°√–∫«π°“√√–ß—∫¢âÕæ‘æ“∑

À√◊Õ°√–∫«π°“√¬ÿμ‘∏√√¡∑“ß»“≈ ‡ªìπμâπ ´÷Ëß°“√

‡®√®“À√◊Õ¥”‡π‘π°“√Õ¬à“ß„¥Õ¬à“ßÀπ÷Ëß‡æ◊ËÕ·°â‰¢

À√◊Õ¬°‡≈‘° —≠≠“¥—ß°≈à“«‡ªìπ‡√◊ËÕß°“√· ¥ß‡®μπ“

¢Õß§Ÿà —≠≠“·≈–Õ¬ŸàπÕ°‡Àπ◊ÕÕ”π“®¢ÕßÕß§å°√

°”°—∫¥Ÿ·≈´÷Ëß¡‘„™à§Ÿà —≠≠“ΩÉ“¬Àπ÷ËßΩÉ“¬„¥

°“√·¢àß¢—π∫π°Æ‡°≥±å‡¥’¬«°—π (Level
playing field) / °“√ª√–°Õ∫°‘®°“√
‚¥¬‰¥â√—∫„∫Õπÿ≠“μ (licenses)
‡¡◊ËÕ∂÷ß¬ÿ§‡ªî¥‡ √’„Àâ¡’°“√·¢àß¢—π‚¥¬‡ √’

‰¡à«à“®–‡ªìπ¥â«¬‡Àμÿº≈∑“ß°ÆÀ¡“¬ ‡Àμÿº≈∑“ß

‡»√…∞°‘®¢Õßª√–‡∑» (internal initiative) À√◊Õ

‡π◊ËÕß¡“®“°°“√∑’Ë√—∞‰¥â∑”¢âÕºŸ°æ—π„π≈—°…≥–¢Õß

 π∏‘ —≠≠“√–À«à“ßª√–‡∑»‡Õ“‰«â°Áμ“¡ (external

initiative) Àπà«¬ß“π¿“§√—∞¡’§«“¡®”‡ªìπ∑’Ë®–μâÕß

≈¥Õ”π“®·≈–∫∑∫“∑„π∞“π–∑’Ëμπ‡Õß‡ªìπºŸâ°”°—∫

¥Ÿ·≈ (regulator) ≈ß„Àâ‡À≈◊Õ‡ªìπ‡æ’¬ßºŸâª√–°Õ∫°“√

(operator) √“¬Àπ÷Ëß ‚¥¬®–μâÕß·¬°Õ”π“®·≈–

∫∑∫“∑¢Õß°“√‡ªìπºŸâ°”°—∫¥Ÿ·≈·≈–°“√‡ªìπºŸâ§«∫§ÿ¡

°Æ‡°≥±åÕÕ°®“°°—πÕ¬à“ß™—¥‡®π·≈–‡ªìπ√Ÿª∏√√¡

‚¥¬„ÀâÕ”π“®„π°“√°”°—∫¥Ÿ·≈‡ªìπ¢Õß§≥–°√√¡°“√

°‘®°“√‚∑√§¡π“§¡·Ààß™“μ‘ (°∑™.) ´÷Ëß‡ªìπÕß§å°√

°”°—∫¥Ÿ·≈Õ‘ √– (independent regulator) ·≈–

¥”‡π‘π°“√ÕÕ°°Æ‡°≥±å∑’Ë‡ªìπ°≈“ß‡æ◊ËÕ„™â∫—ß§—∫·°à

ºŸâª√–°Õ∫°“√∑ÿ°√“¬Õ¬à“ß‡∑à“‡∑’¬¡°—π‡æ◊ËÕ„Àâ¡’

¡“μ√∞“π∑’ËºŸâª√–°Õ∫°“√∑ÿ°√“¬®–μâÕß¬÷¥∂◊Õ·≈–

ªØ‘∫—μ‘μ“¡ ́ ÷Ëß®– àßº≈„Àâ°“√·¢àß¢—πÕ¬Ÿà∫π°Æ‡°≥±å

‡¥’¬«°—π (level playing field)

°“√‰¥â √—∫Õπÿ≠“μ„Àâª√–°Õ∫°“√¢Õß

ºŸâª√–°Õ∫°“√√“¬„À¡à∑’Ë “¡“√∂‡¢â“¡“„Àâ∫√‘°“√‰¥â

®–Õ¬Ÿà„π√Ÿª¢Õß°“√‰¥â√—∫„∫Õπÿ≠“μ (license) ®“°

°∑™.  à«πºŸâª√–°Õ∫°“√√“¬‡¥‘¡°ÁÕ“®‡≈◊Õ°∑’Ë®–

¥”‡π‘π°“√¿“¬„μâ —≠≠“°“√Õπÿ≠“μ‡¥‘¡À√◊Õ‡≈◊Õ°

∑’Ë®–μ°≈ß°—∫§Ÿà —≠≠“¿“§√—∞‡æ◊ËÕ‡ª≈’Ë¬π°“√Õπÿ≠“μ

 —¡ª∑“π À√◊Õ —≠≠“‡ªìπºŸâ‰¥â√—∫Õπÿ≠“μ„π°“√

ª√–°Õ∫°‘®°“√‚∑√§¡π“§¡®“° °∑™. μ“¡‡ß◊ËÕπ‰¢

∑’Ë√–∫ÿ‰«â Õ¬à“ß‰√°Áμ“¡ ºŸâ¢Õ√—∫„∫Õπÿ≠“μ®“° °∑™.

®–μâÕß¡’§ÿ≥ ¡∫—μ‘μ“¡∑’Ë‰¥â°”Àπ¥‰«â (∑—Èß‡ß◊ËÕπ‰¢

μ“¡°ÆÀ¡“¬°“√ª√–°Õ∫°‘®°“√‚∑√§¡π“§¡‡Õß

·≈–‡ß◊ËÕπ‰¢μ“¡°Æ‡°≥±å∑’Ë °∑™. ‰¥â°”Àπ¥¢÷Èπ)

·≈–‡¡◊ËÕ‰¥â√—∫°“√ÕÕ°„∫Õπÿ≠“μ·≈â«ºŸâ√—∫„∫Õπÿ≠“μ

(licensee) °Á®–μâÕß¬÷¥∂◊Õ·≈–ªØ‘∫—μ‘μ“¡¢âÕ°”Àπ¥

·≈–‡ß◊ËÕπ‰¢„π„∫Õπÿ≠“μÕ¬à“ß‡§√àß§√—¥

Õπ÷Ëß ¥â«¬‡Àμÿ∑’Ë °∑™. ¡’Àπâ“∑’ËμâÕß°”Àπ¥

À≈—°‡°≥±å·≈–¢—ÈπμÕπμà“ßÊ „π°“√ÕÕ°„∫Õπÿ≠“μ

Õ¬à“ß·πàπÕπ ™—¥‡®π·≈–‚ª√àß„  ∑—Èß¬—ß®–μâÕß

Õ¬Ÿà¿“¬„μâ°√Õ∫¢Õß°ÆÀ¡“¬ª√–°Õ∫°‘®°“√

‚∑√§¡π“§¡π’È‡Õß ∑”„Àâ°“√æ‘®“√≥“ÕÕ°„∫Õπÿ≠“μ

¢Õß °∑™. ®–μâÕß‡ªìπ‰ªÕ¬à“ß¬ÿμ‘∏√√¡ (fair) ·≈–

‰¡à‡ªìπ°“√‡≈◊Õ°ªØ‘∫—μ‘ (non-discriminatory) ´÷Ëß®–

18 Athanassios Vamboukos, Termination of Treaties in International Law : The Doctrines of Rebus Sic Stantibus and Desuetude,
(Oxford: Clarendon Press, 1995), p 216.



067§≥–°√√¡°“√°‘®°“√‚∑√§¡π“§¡·Ààß™“μ‘

 àßº≈„ÀâºŸâ √—∫„∫Õπÿ≠“μ¡’¢âÕºŸ°æ—π·≈–Àπâ“∑’Ë

∑’Ë§≈â“¬§≈÷ß°—π Õ¬Ÿà∫π°Æ‡°≥±å°μ‘°“‡¥’¬«°—π ´÷Ëß

‡ªìπæ◊Èπ∞“π ”§—≠¢Õß°“√·¢àß¢—π∑’Ë‡ √’·≈–‡ªìπ∏√√¡

‡°‘¥ª√–‚¬™πå Ÿß ÿ¥μàÕ∑—ÈßºŸâª√–°Õ∫°“√·≈–ª√–™“™π

3. °“√„Àâ∫√‘°“√‚∑√»—æ∑å‡§≈◊ËÕπ∑’Ë
„π¬ÿ§ 3G

«‘«—≤π“°“√¢Õß‚∑√»—æ∑å‡§≈◊ËÕπ∑’Ë
∫√‘°“√‚∑√»—æ∑å‡§≈◊ËÕπ∑’Ë¡’°“√æ—≤π“Õ¬à“ß

√«¥‡√Á«®“°‡¥‘¡ ÷́ËßºŸâ„™â∫√‘°“√π‘¬¡„™âß“π‡æ◊ËÕ°“√

 π∑π“ (voice) ‡ªìπ à«π„À≠à„π¢≥–∑’Ë„™âß“π‡æ◊ËÕ

°“√√—∫ àß¢âÕ¡Ÿ≈ (data) ¬—ß‰¡à‡ªìπ∑’Ëπ‘¬¡„π™à«ß·√°

®–¡’°Á·μà‡æ’¬ß·μà°“√√—∫- àß¢âÕ§«“¡ —Èπ (short

message service : SMS) ·≈–°“√ àß¿“æπ‘Ëß·≈–

¿“æ‡§≈◊ËÕπ‰À«ºà“π∑“ß‚∑√»—æ∑å‡§≈◊ËÕπ∑’Ë (multimedia

messaging service : MMS) ‡∑à“π—Èπ μàÕ¡“‡¡◊ËÕ¡’°“√

æ—≤π“∑“ß‡∑§‚π‚≈¬’ Ÿß¢÷ÈπºŸâ„™â∫√‘°“√‡√‘Ë¡‡¢â“∂÷ß

∫√‘°“√Õ‘π‡∑Õ√å‡πÁμ√«¡∂÷ß°“√√—∫ àß email ºà“π∑“ß

‚∑√»—æ∑å‡§≈◊ËÕπ∑’Ë μ≈Õ¥®π„™â‡§√◊ËÕß‚∑√»—æ∑å‡§≈◊ËÕπ∑’Ë

„π°“√√—∫™¡√“¬°“√ ¥∑“ß‚∑√∑—»πå ®“°°“√

‡ª≈’Ë¬π·ª≈ßæƒμ‘°√√¡¢ÕßºŸâ„™â∫√‘°“√π’È∑”„ÀâºŸâ„Àâ

∫√‘°“√®”‡ªìπμâÕßª√—∫ª√ÿß√–∫∫‚∑√»—æ∑å‡§≈◊ËÕπ∑’Ë

„Àâ¡’°“√æ—≤π“μ“¡§«“¡ª√– ß§å¢ÕßºŸâ„™â∫√‘°“√

·≈– Õ¥√—∫°—∫‡∑§‚π‚≈¬’∑’Ëæ—≤π“Õ¬à“ßμàÕ‡π◊ËÕß

√–∫∫‚∑√»—æ∑å‡§≈◊ËÕπ∑’Ëπ—Èπ ¡’·π«§‘¥„π°“√

π”¡“„™â‰¡àμà“ß®“°√–∫∫‚∑√»—æ∑åæ◊Èπ∞“π ¬°‡«âπ

·μà‡æ’¬ß„π·ßà¡ÿ¡∑“ß«‘»«°√√¡ ÷́Ëß®”μâÕßÕÕ°·∫∫

«‘∏’°“√‡™◊ËÕ¡μàÕ√–À«à“ß‚§√ß¢à“¬‚∑√§¡π“§¡·≈–

Õÿª°√≥å ◊ËÕ “√ºà“π∑“ß§≈◊Ëπ§«“¡∂’Ë«‘∑¬ÿ À√◊Õ∑’Ë

‡√’¬°°—π«à“‰√â “¬ æ—≤π“°“√¢Õß√–∫∫‚∑√»—æ∑å

‡§≈◊ËÕπ∑’Ë‡ªìπ‰ªÕ¬à“ß√«¥‡√Á« Õ—π‡ªìπº≈®“°°“√æ—≤π“

∑“ß‡∑§‚π‚≈¬’„À¡àÊ ∑’Ë∂Ÿ°§‘¥§âπ¢÷Èπ¡“∫“ß‡∑§‚π‚≈¬’

 àßº≈„Àâ‡°‘¥°“√æ—≤π“·∫∫°â“«°√–‚¥¥∑”„Àâ

‚∑√»—æ∑å‡§≈◊ËÕπ∑’Ë ‡æ‘Ë¡ª√– ‘∑∏‘¿“æ°“√∑”ß“π

Õ¬à“ß¡“° „π∑“ß«‘»«°√√¡‡√’¬°°“√æ—≤π“·∫∫

°â“«°√–‚¥¥π’È«à“ ç¬ÿ§é À√◊Õ çGenerationé μà“ßÊ

¢Õß√–∫∫‚∑√»—æ∑å‡§≈◊ËÕπ∑’Ë

(1) √–∫∫‚∑√»—æ∑å‡§≈◊ËÕπ∑’Ë„π¬ÿ§∑’ËÀπ÷Ëß (1G)

√–∫∫‚∑√»—æ∑å‡§≈◊ËÕπ∑’Ë·∫∫·√°∑’Ë‰¥â∂Ÿ°

π”¡“„™â ´÷Ëß‡ªìπ°“√π”‡∑§‚π‚≈¬’«‘∑¬ÿ·∫∫Õπ“≈Õ°

(analog radio technology) ¡“„™â‡∑§‚π‚≈¬’π’È‰¥â∂Ÿ°

æ—≤π“¢÷Èπ „π™à«ßª≈“¬ªï §.». 1980 „πª√–‡∑»

 À√—∞Õ‡¡√‘°“ ‚¥¬«‘»«°√∫√‘…—∑‚¡‚μ‚√≈à“ ´÷Ëß‡ªìπ

ºŸâπ”√–∫∫¥—ß°≈à“«¡“æ—≤π“·≈–ª√–¥‘…∞å‡§√◊ËÕß

‚∑√»—æ∑å‡§≈◊ËÕπ∑’Ë„π¬ÿ§·√° ¡’°≈‰°°“√ ◊ËÕ “√‚¥¬

ºà“π™àÕß —≠≠“≥§≈◊Ëπ§«“¡∂’Ë«‘∑¬ÿ (slot) ®”π«πÀπ÷Ëß§Ÿà

‡æ◊ËÕ°“√√—∫ —≠≠“≥Àπ÷Ëß™àÕß§«“¡∂’Ë ·≈–‡æ◊ËÕ°“√

 àß —≠≠“≥Õ’°Àπ÷Ëß™àÕß§«“¡∂’Ë ‡™àπ‡¥’¬«°—∫°“√

°√–®“¬‡ ’¬ß«‘∑¬ÿ∏√√¡¥“ º≈§◊Õ ¡’°“√ ‘Èπ‡ª≈◊Õß

°“√„™â§≈◊Ëπ§«“¡∂’Ë«‘∑¬ÿ¡“° ‡æ√“–°“√„™âß“π‚∑√»—æ∑å

‡§≈◊ËÕπ∑’ËÀπ÷Ëß‡§√◊ËÕß®–μâÕß®Õß (reserve) ™àÕß —≠≠“≥

«‘∑¬ÿ‰«âμ≈Õ¥°“√‚∑√∂÷ß Õß™àÕß πÕ°®“°π—Èπ °“√„™â

§≈◊Ëπ§«“¡∂’Ë«‘∑¬ÿ„π™àÕß„°≈â‡§’¬ß°Á®–‰¥â√—∫°“√√∫°«π

∑—Èß¬—ß‰¡à¡’§«“¡ª≈Õ¥¿—¬„π°“√„™â‡π◊ËÕß®“°‰¡à¡’°“√

‡¢â“√À—  —≠≠“≥ (encryption) ¥—ß®–‡ÀÁπ‰¥â®“°°“√∑’Ë

„π™à«ßπ—Èπ¡’°“√¥—°øíß∫∑ π∑π“¢Õß∫ÿ§§≈ ”§—≠

ª√“°Ø„πÀπ—ß ◊Õæ‘¡æå·∑∫≈Õ¬¥å„πμà“ßª√–‡∑»Õ¬Ÿà

‡ªìπª√–®” ∑”„Àâ∫√‘°“√‚∑√»—æ∑å‡§≈◊ËÕπ∑’Ë„π¬ÿ§·√°

®÷ß‰¡à§àÕ¬‡ªìπ∑’Ëπ‘¬¡ ·≈–∂◊Õ«à“‡ªìπ∫√‘°“√∑’ËøÿÉ¡‡øóÕ¬

‡°‘π§«“¡®”‡ªìπ
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(2) √–∫∫‚∑√»—æ∑å‡§≈◊ËÕπ∑’Ë„π¬ÿ§∑’Ë Õß (2G)
‡ªìπ√–∫∫∑’Ë‡°‘¥¢÷Èπ®“°§«“¡æ¬“¬“¡¢Õß

°≈ÿà¡π—°«‘®—¬·≈–æ—≤π“ à«π„À≠à®“°ª√–‡∑»°≈ÿà¡
 À¿“æ¬ÿ‚√ª„π°“√æ—≤π“¡“μ√∞“π∑“ß‡∑§‚π‚≈¬’
‡æ◊ËÕ„Àâ‡°‘¥√–∫∫‚∑√»—æ∑å‡§≈◊ËÕπ∑’Ë√–∫∫¥‘®‘μÕ≈
·≈–¡’§«“¡ª≈Õ¥¿—¬„π°“√√—∫ àß¢âÕ§«“¡ √–∫∫
‚∑√»—æ∑å ‡§≈◊Ë Õπ∑’Ë „π¬ÿ§∑’Ë Õßπ’È¡’À≈“¬√–∫∫
·μà√–∫∫∑’Ë∂◊Õ«à“ª√– ∫§«“¡ ”‡√Á®·≈–‡ªìπ∑’Ë√Ÿâ®—°
¡“°∑’Ë ÿ¥§◊Õ√–∫∫§¡π“§¡∑—Ë«‚≈°·∫∫‰√â “¬ (Global
System for Mobile Communications: GSM) Õ—π‡ªìπ
√–∫∫‚∑√»—æ∑å‡§≈◊ËÕπ∑’Ë¬ÿ§∑’Ë Õß√–∫∫Àπ÷Ëß∑’Ëæ—≤π“
¢÷Èπ¡“‚¥¬π—°«‘®—¬„π∑«’ª¬ÿ‚√ª ‚¥¬‰¥â√—∫°“√ àß‡ √‘¡
‚¥¬°≈ÿà¡ºŸâ ‡™’Ë¬«™“≠∑“ß¥â“π°“√ ◊ËÕ “√‰√â “¬
(Groupe Speciale Mobile: GSM) ́ ÷Ëß‰¥â°”Àπ¥¡“μ√∞“π
¢Õß√–∫∫‚∑√§¡π“§¡‡§≈◊ËÕπ∑’Ë·∫∫¥‘®‘μÕ≈ √–∫∫π’È
®÷ß°≈“¬‡ªìπ∑’Ë√Ÿâ®—°‰ª∑—Ë«‚≈°„π™◊ËÕ GSM ·≈–‰¥â√—∫
§«“¡π‘¬¡¡“°∑’Ë ÿ¥„πÀ¡Ÿà¡“μ√∞“π√–∫∫‚∑√»—æ∑å
‡§≈◊ËÕπ∑’Ë„π¬ÿ§∑’Ë Õß¥â«¬°—π19 „πª√–‡∑» À√—∞Õ‡¡√‘°“
‰¥â¡’°“√π”√–∫∫‚∑√»—æ∑å‡§≈◊ËÕπ∑’Ë„π¬ÿ§∑’Ë Õß¡“„™â
‡™àπ‡¥’¬«°—π ·μà¡“μ√∞“π∑’Ë·μ°μà“ßÕÕ°‰ª ‚¥¬
π—°æ—≤π“¡“μ√∞“π¢Õß∑“ßΩíòßÕ‡¡√‘°“‡Õß ·≈–Õ¬Ÿà∫π
æ◊Èπ∞“π¢Õß‡∑§‚π‚≈¬’°“√·∫àß™àÕß —≠≠“≥∑“ß√À— 
(Code division multiple access : CDMA) μ“¡¡“μ√∞“π
∑“ß‡∑§‚π‚≈¬’∑’Ë‡√’¬°°—π«à“ IS-95 ́ ÷Ëßæ—≤π“¢÷Èπ„π™à«ß
ªï §.». 1990 ´÷Ëß·¡â‡∑§‚π‚≈¬’π’È®–ÕÕ°¡“∑’À≈—ß
‡∑§‚π‚≈¬’ GSM ·μà‡∑§‚π‚≈¬’ CDMA ¡’°“√æ—≤π“
∑’Ë∑”„Àâª√– ‘∑∏‘¿“æ„π°“√„™âß“π·≈–°“√√—∫ àß∑’Ë¡’
§«“¡‡√Á« Ÿß°«à“√–∫∫ GSM20

(3) √–∫∫‚∑√»—æ∑å‡§≈◊ËÕπ∑’Ë„π¬ÿ§∑’Ë “¡ (3G)
¡“μ√∞“π‚∑√»—æ∑å¡◊Õ∂◊Õ¬ÿ§∑’Ë 3 À√◊Õ√Ÿâ®—°

„π™◊ËÕ 3G ‡ªìπ¡“μ√∞“π‚∑√»—æ∑å¡◊Õ∂◊Õ„π¬ÿ§∑’Ë 3
∂Ÿ°æ—≤π“·≈–°”≈—ß¡“·∑π∑’Ë √–∫∫‚∑√»—æ∑å 2G ´÷Ëß
3G π—Èπæ—≤π“∫πæ◊Èπ∞“π¢Õß¡“μ√∞“π International
Mobile Telecommunications 2000; IMT-2000
¿“¬„μâ°≈ÿà¡¢Õß À¿“æ‚∑√§¡π“§¡√–À«à“ßª√–‡∑»
(International Telecommunication Union : ITU)21

‡π◊ËÕß¡“®“°§«“¡μâÕß°“√¢ÕßºŸâ„™â∫√‘°“√‚∑√»—æ∑å
‡§≈◊ËÕπ∑’Ë∑—Ë«‚≈°∑’Ë‡æ‘Ë¡¢÷ÈπÕ¬à“ß√«¥‡√Á«„π™à«ß°≈“ß¢Õß
§.». 1990 ª√–°Õ∫°—∫§«“¡‡¢â“°—π‰¡à‰¥â¢Õß√–∫∫
‚∑√»—æ∑å‡§≈◊ËÕπ∑’Ë„π√–∫∫ GSM ¢Õßª√–‡∑»Ωíòß
ª√–‡∑»∑«’ª¬ÿ‚√ª·≈–√–∫∫ CDMA ¢Õßª√–‡∑»
 À√—∞Õ‡¡√‘°“  àßº≈·°àºŸâº≈‘μÕÿª°√≥åÕÿª°√≥å∑’Ë
‰¡àÕ“®‰¥â√—∫ª√–‚¬™πå®“°°“√ª√–À¬—¥∑“ß¢π“¥
(Economy of scale) „π°“√º≈‘μÕÿª°√≥å∑’Ë “¡“√∂
„™â·≈–¢“¬‰¥â∑—Ë«‚≈° ·≈–ºŸâ„™â∫√‘°“√°Á‰¡à “¡“√∂π”
‡§√◊ËÕß‚∑√»—æ∑å‡§≈◊ËÕπ∑’Ë‰ª„™â‰¥â∑—Èß√–À«à“ß Õß∑«’ª
°Õª√°—∫°√–· §«“¡π‘¬¡„π°“√„™âß“πÕ‘π‡∑Õ√å‡πÁμ
„πª√–‡∑»μà“ßÊ ∑’Ë‡æ‘Ë¡ Ÿß¢÷Èπ‡ªìπÕ¬à“ß¡“° ∑”„Àâ
‡°‘¥§«“¡æ¬“¬“¡„πª√–™“§¡√–À«à“ßª√–‡∑»∑’Ë®–
®—¥∑”¡“μ√∞“π¢Õß√–∫∫‚∑√»—æ∑å‡§≈◊ËÕπ∑’Ë√–À«à“ß
ª√–‡∑»Õ¬à“ß·∑â®√‘ß·≈–„Àâ¡’ª√– ‘∑∏‘¿“æ„π°“√
√—∫ àß¢âÕ¡Ÿ≈®”π«π¡“°‰¥â  À¿“æ‚∑√§¡π“§¡
√–À«à“ßª√–‡∑» (ITU) ®÷ß‰¥â®—¥ª√–™ÿ¡√–À«à“ßª√–‡∑»
„π‡√◊ËÕß¥—ß°≈à“«·≈–‰¥â¡’¡μ‘∑’Ëª√–™ÿ¡‡æ◊ËÕ√—∫√Õß
¡“μ√∞“π√–∫∫‚∑√»—æ∑å‡§≈◊ËÕπ∑’Ë„π¬ÿ§∑’Ë “¡ (Third
Generation Mobile : 3G) ®”π«πÀπ÷Ëß ¿“¬„μâ™◊ËÕ

¡“μ√∞“π IMT-200022

19 ƒ∑∏‘‡¥™ ‡À¡“–ª√– ‘∑∏‘Ï, ç·π«∑“ß°“√®—¥ √√§≈◊Ëπ§«“¡∂’Ë«‘∑¬ÿ : »÷°…“°√≥’√–∫∫‚∑√»—æ∑å‡§≈◊ËÕπ∑’Ë¬ÿ§∑’Ë “¡ (3G)é («‘∑¬“π‘æπ∏å
ª√‘≠≠“¡À“∫—≥±‘μ ¿“§«‘™“π‘μ‘»“ μ√å ∫—≥±‘μ«‘∑¬“≈—¬ ®ÿÃ“≈ß°√≥å¡À“«‘∑¬“≈—¬, 2550), Àπâ“ 18-19.

20 ‡√◊ËÕß‡¥’¬«°—π, Àπâ“ 21
21 Wikipedia, http://en.wikipedia.org/wiki/3G
22 ƒ∑∏‘‡¥™ ‡À¡“–ª√– ‘∑∏‘Ï, ç·π«∑“ß°“√®—¥ √√§≈◊Ëπ§«“¡∂’Ë«‘∑¬ÿ: »÷°…“°√≥’√–∫∫‚∑√»—æ∑å‡§≈◊ËÕπ∑’Ë¬ÿ§∑’Ë “¡ (3G)é («‘∑¬“π‘æπ∏å

ª√‘≠≠“¡À“∫—≥±‘μ ¿“§«‘™“π‘μ‘»“ μ√å ∫—≥±‘μ«‘∑¬“≈—¬ ®ÿÃ“≈ß°√≥å¡À“«‘∑¬“≈—¬, 2550), Àπâ“ 22"
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À≈—°°“√ ”§—≠∑’Ë IMT 2000 „™â‡ªìπ

·π«∑“ß„π°“√°”Àπ¥¡“μ√∞“π∑“ß‡∑§π‘§¢Õß

Õÿª°√≥å‚§√ß¢à“¬·≈–‡§√◊ËÕß≈Ÿ°¢à“¬ √«¡∑—Èß¡“μ√∞“π

¥â“π§≈◊Ëπ§«“¡∂’Ë ”À√—∫‚∑√»—æ∑å‡§≈◊ËÕπ∑’Ë¬ÿ§∑’Ë 3 ‰¥â·°à

- ¡’ Platform  ”À√—∫°“√À≈Õ¡√«¡

∫√‘°“√μà“ßÊ ∑—Èß∑“ß‡ ’¬ß ¢âÕ¡Ÿ≈

Õ‘π‡∑Õ√å‡πÁμ ·≈–∫√‘°“√æÀÿ ◊ËÕ ∑—Èß

·∫∫ª√–®”∑’Ë·≈–·∫∫‡§≈◊ËÕπ∑’Ë

- ¡’§«“¡ “¡“√∂∑’Ë®–π”‰ª„™â‰¥â∑ÿ°

‚§√ß¢à“¬∑—Ë«‚≈° (Global Roaming)

- ¡’°“√‡™◊ËÕ¡μàÕ∫√‘°“√‚¥¬‰¡à¢“¥μÕπ

(Seamless Service)

- ¡’Õ—μ√“§«“¡‡√Á«„π°“√√—∫ àß¢âÕ¡Ÿ≈

(Transmission Rate) ¡“°°«à“ 144 Kbps

„π∑ÿ° ¿“«–  Ÿß∂÷ß 2Mbps „π ¿“«–

°÷Ëß‡§≈◊ËÕπ∑’Ë ·≈– Ÿß∂÷ß 384 Kbps „π

 ¿“«–‡§≈◊ËÕπ∑’Ë23

- ¡’§«“¡ “¡“√∂„π°“√ àß¢âÕ¡Ÿ≈∑—Èß

·∫∫ ¡¡“μ√ (Symmetrical) ·≈–

‰¡à ¡¡“μ√ (Asymmetrical)

- ‡æ‘Ë¡§ÿ≥¿“æ¢Õß‡ ’¬ß π∑π“„π°“√

‚∑√»—æ∑å ∑—Èß∑“ß¥â“π§«“¡™—¥‡®π

(clarity) ·≈–§«“¡Àπà«ß (latency)

-  “¡“√∂„™â§≈◊Ëπ§«“¡∂’Ë«‘∑¬ÿ‰¥âÕ¬à“ß¡’

ª√– ‘∑∏‘¿“æ·≈–À≈“°À≈“¬¡“°¢÷Èπ

-  “¡“√∂√—∫·≈– àß¢âÕ¡Ÿ≈‰ª√…≥’¬å

Õ‘‡≈Á°∑√Õπ‘° å (E-mail) ¢π“¥„À≠à‰¥â

- §«“¡ “¡“√∂„π°“√„™âÕ‘π‡∑Õ√å‡πÁμ

§«“¡‡√Á« Ÿß °“√π”∑“ß (Navigation)

°“√ª√–™ÿ¡∑“ß‰°≈ºà“π√–∫∫ Video

Conference ®π‰ª∂÷ß°“√„Àâ¡’§«“¡

 “¡“√∂„π°“√·æ√à¿“æ‚∑√∑—»πå·∫∫

Streaming

-  “¡“√∂„™âß“π‡∑§‚π‚≈¬’∫≈Ÿ∑Ÿ∏‰¥â

-  “¡“√∂„™âß“π√à«¡ (Compatibility) °—∫

√–∫∫‚∑√»—æ∑å‡§≈◊ËÕπ∑’Ë¬ÿ§‡¥‘¡§◊Õ 2G

·≈– 2.5G ‰¥â

 ”À√—∫‚∑√»—æ∑å‡§≈◊ËÕπ∑’Ë 3.9G §◊Õ

‡∑§‚π‚≈¬’„À¡à≈à“ ÿ¥¢Õß‚∑√»—æ∑å‡§≈◊ËÕπ∑’Ë¬ÿ§∑’Ë 3

À√◊Õ 3G §«“¡‡√Á« Ÿß ÿ¥„π°“√ ◊ËÕ “√¢Õß 3.9G §◊Õ

42 Mbps  à«π§«“¡‡√Á« Ÿß ÿ¥¢Õß 3G §◊Õ 2 Mbps

¥—ßπ—Èπ 3.9G §◊Õ ‡«Õ√™—Ëπ≈à“ ÿ¥¢Õß 3G ·μà¡’§«“¡‡√Á«

„π°“√√—∫ àß —≠≠“≥‡√Á«°«à“ª√–¡“≥ 20 ‡∑à“

3.9G ®÷ß‡ªìπ°“√„™â‡∑§‚π‚≈¬’∑’Ë≈È”Àπâ“¡“°∑’Ë ÿ¥

„π¿Ÿ¡‘¿“§Õ“‡ ’́¬π ·≈–®–¡’°“√‡√‘Ë¡„Àâ∫√‘°“√„π

‡«≈“‡¥’¬«°—∫ª√–‡∑»≠’ËªÿÉπ ‡¡◊ËÕ§«“¡‡√Á«„π°“√ àß

¢âÕ¡Ÿ≈¡“°¢÷Èπ ∑”„Àâ§ÿ≥¿“æ¢Õß∫√‘°“√¥’¢÷Èπ ‡™àπ

- ∫√‘°“√‡¢â“∂÷ßÕ‘π‡∑Õ√å‡πÁμ (Mobile

Broadband) ¥â«¬§«“¡‡√Á« Ÿß¡“°¢÷Èπ

- ∫√‘°“√¡—≈μ‘¡’‡¥’¬ ‡™àπ °“√ àß§≈‘ª‡ ’¬ß/

§≈‘ª«’¥’‚Õ ‡≈àπ‡°¡ å ¥“«πå‚À≈¥‡æ≈ß

·≈–√Ÿª¿“æ video conference ·≈–

∫√‘°“√„π≈—°…≥–¢Õß triple play §◊Õ

°“√„™â‚∑√»—æ∑å °“√„™âÕ‘π‡∑Õ√å‡πÁμ

·≈–°“√√—∫ àß¢âÕ¡Ÿ≈Õ◊Ëπ‰¥âæ√âÕ¡°—π

πÕ°®“°π’È¬—ß∑”„Àâ°“√√—∫™¡√—∫øíß Hi

Density TV ‡ªìπ real time ¡“°¢÷Èπ·≈–

§¡™—¥¡“°¢÷Èπ

23 ‡Õ° “√ª√–°Õ∫°“√√—∫øíß§«“¡§‘¥‡ÀÁπ “∏“√≥– ‡√◊ËÕß √à“ß·ºπ§«“¡∂’Ë«‘∑¬ÿ·≈–¡“μ√∞“π∑“ß‡∑§π‘§ ”À√—∫°‘®°“√‚∑√»—æ∑å‡§≈◊ËÕπ∑’Ë
International Mobile Telecommunications (IMT) ‚¥¬§≥–°√√¡°“√°‘®°“√‚∑√§¡π“§¡·Ààß™“μ‘ «—π»ÿ°√å∑’Ë 17 °√°Æ“§¡ 2552 ≥
‚√ß·√¡√“¡“°“√å‡¥âπ Àπâ“ 6.
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- πÕ°®“°ª√–‚¬™πå∑’Ë ‡ °‘ ¥ „π™’ «‘ μ

ª√–®”«—π·≈â« ª√–‚¬™πå∑’Ë ”§—≠∑’Ë ÿ¥

¢Õß 3.9G §◊Õ °“√‡æ‘Ë¡‚Õ°“ ¢Õß°“√

 ◊ËÕ “√§«“¡‡√Á« Ÿß„πæ◊Èπ∑’Ë∑’Ë¡’§«“¡

¬“°≈”∫“°„π°“√‡¢â“∂÷ß∑“ß “¬ ‡™àπ

æ◊Èπ∑’Ë„π à«π¿Ÿ¡‘¿“§¢Õßª√–‡∑» ¥—ßπ—Èπ

‡∑§‚π‚≈¬’π’È®÷ß‡ªìπ™àÕß∑“ß∑’Ë ”§—≠„π

°“√°√–®“¬¢âÕ¡Ÿ≈¢à“« “√·≈–§«“¡√Ÿâ

 Ÿàª√–™“™π24

Mobile telephony standards

0G (radio
MTS ë MTA ë MTB ë MTC ë IMTS ë MTD ë AMTS ë OLT ë Autoradiopuhelin

telephones)

1G
AMPS family AMPS ë TACS ë ETACS

Other NMT ë Hicap ë Mobitex ë DataTAC

GSM/3GPP family GSM ë CSD

2G
3GPP2 family CdmaOne (IS-95)

AMPS family D-AMPS (IS-54 and IS-136)

Other CDPD ë iDEN ë PDC ë PHS

2G transitional
GSM/3GPP family HSCSD ë GPRS ë EDGE/EGPRS

(2.5G, 2.75G)
3GPP2 family CDMA2000 1xRTT (IS-2000)

Other WiDEN

3GPP family
UMTS (UTRAN) ë WCDMA-FDD ë WCDMA-TDD ë

3G (IMT-2000) UTRA-TDD LCR (TD-SCDMA)

3GPP2 family CDMA2000 1xEV-DO (IS-856)

3G transitional
3GPP family HSDPA ë HSUPA ë HSPA+ ë LTE (E-UTRA)

(3.5G, 3.9G)
3GPP2 family EV-DO Rev. A ë EV-DO Rev. B

Other Mobile WiMAX (IEEE 802.16e-2005) ë Flash-OFDM ë IEEE 802.20

4G (IMT- 3GPP family LTE Advanced

Advanced) WiMAX family IEEE 802.16m

5G unconfirmed Unconfirmed

∑’Ë¡“ : http://en.wikipedia.org/wiki/3G#cite_note-3

24 http://www.drnatee.com/index.php/39-g/2-39-g.html
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À≈—°°“√ ”§—≠μ“¡ª√–°“»
§≥–°√√¡°“√°‘®°“√‚∑√§¡π“§¡·Ààß™“μ‘
‡√◊ËÕß À≈—°‡°≥±å·≈–«‘∏’°“√Õπÿ≠“μ„Àâ „™â
§≈◊Ëπ§«“¡∂’Ë‡æ◊ËÕ°“√ª√–°Õ∫°‘®°“√
‚∑√»—æ∑å‡§≈◊ËÕπ∑’Ë IMT ¬à“π 2.1 GHz

1. §≈◊Ëπ§«“¡∂’Ë∑’Ë®–„ÀâÕπÿ≠“μ

§≈◊Ëπ§«“¡∂’Ë IMT ¬à“π 2.1 GHz ∑’Ë®–„Àâ

Õπÿ≠“μ‡æ◊ËÕ°“√ª√–°Õ∫°‘®°“√‚∑√»—æ∑å‡§≈◊ËÕπ∑’Ë

IMT ‡ªìπ§«“¡∂’Ë„π™à«ß 1920 - 1965 MHz §Ÿà°—∫

2110 - 2115 MHz ¡’¢π“¥§«“¡°«â“ß·∂∫§≈◊Ëπ§«“¡∂’Ë

(bandwidth) √«¡∑—Èß ‘Èπ 2 x 45 MHz ·∫àß‡ªìπ

§≈◊Ëπ§«“¡∂’Ë®”π«π 3 ™ÿ¥ ¥—ßπ’È

§≈◊Ëπ§«“¡∂’Ë™ÿ¥∑’Ë 1 ™à«ß§«“¡∂’Ë«‘∑¬ÿ

1920 - 1935 MHz §Ÿà°—∫ 2110 - 2125 MHz ¢π“¥

§«“¡°«â“ß·∂∫§≈◊Ëπ§«“¡∂’Ë 2 x 15 MHz

§≈◊Ëπ§«“¡∂’Ë™ÿ¥∑’Ë 2 ™à«ß§«“¡∂’Ë«‘∑¬ÿ

1935 - 1950 MHz §Ÿà°—∫ 2125 - 2140 MHz ¢π“¥

§«“¡°«â“ß·∂∫§≈◊Ëπ§«“¡∂’Ë 2 x 15 MHz

§≈◊Ëπ§«“¡∂’Ë™ÿ¥∑’Ë 3 ™à«ß§«“¡∂’Ë«‘∑¬ÿ

1950 - 1965 MHz §Ÿà°—∫ 2140 - 2155 MHz ¢π“¥

§«“¡°«â“ß·∂∫§≈◊Ëπ§«“¡∂’Ë 2 x 15 MHz

∑—Èßπ’È ºŸâ‰¥â√—∫Õπÿ≠“μ„Àâ„™â§≈◊Ëπ§«“¡∂’Ë

·μà≈–√“¬¡’ ‘∑∏‘‰¥â√—∫§≈◊Ëπ§«“¡∂’Ë®”π«π 1 ™ÿ¥ ‡∑à“π—Èπ

2. «‘∏’°“√Õπÿ≠“μ„Àâ„™â§≈◊Ëπ§«“¡∂’Ë : ª√–¡Ÿ≈

‚¥¬„™â«‘∏’°“√ N-1

°“√Õπÿ≠“μ„Àâ„™â§≈◊Ëπ§«“¡∂’Ë IMT ¬à“π

2.1 GHz „™â«‘∏’°“√ª√–¡Ÿ≈ (°“√ª√–¡Ÿ≈·μà≈–™à«ß

§«“¡∂’Ë«‘∑¬ÿ®–‡√‘Ë¡μâπ∑’Ë¡Ÿ≈§à“¢—ÈπμË”∑’Ë 12,800,000,000

∫“∑) ‚¥¬®–„ÀâÕπÿ≠“μ ¥—ßπ’È

(1) °√≥’∑’Ë¡’ºŸâ‡¢â“√à«¡°“√ª√–¡Ÿ≈μ—Èß·μà

 ’Ë√“¬¢÷Èπ‰ª °∑™. ®–¥”‡π‘π°“√ª√–¡Ÿ≈ ”À√—∫

„∫Õπÿ≠“μ„Àâ„™â§≈◊Ëπ§«“¡∂’Ë∑—Èß “¡™ÿ¥

(2) °√≥’∑’Ë¡’ºŸâ‡¢â“√à«¡°“√ª√–¡Ÿ≈ “¡√“¬

°∑™. ®–¥”‡π‘π°“√ª√–¡Ÿ≈„∫Õπÿ≠“μ„Àâ„™â§≈◊Ëπ

§«“¡∂’Ë®”π«π Õß™ÿ¥

(3) °√≥’¡’ºŸâ‡¢â“√à«¡°“√ª√–¡Ÿ≈ Õß√“¬

°∑™. ®–¥”‡π‘π°“√ª√–¡Ÿ≈„∫Õπÿ≠“μ„Àâ„™â§≈◊Ëπ

§«“¡∂’Ë®”π«πÀπ÷Ëß™ÿ¥

(4) °√≥’¡’ºŸâ‡¢â“√à«¡°“√ª√–¡Ÿ≈Àπ÷Ëß√“¬

°∑™.  ß«π ‘∑∏‘Ï„π°“√¬°‡≈‘°°“√ª√–¡Ÿ≈„π§√—Èßπ—Èπ

¿“¬À≈—ß°“√ª√–¡Ÿ≈¢â“ßμâπ À“°¬—ß§ß¡’

™ÿ¥§≈◊Ëπ§«“¡∂’Ë‡À≈◊ÕÕ¬Ÿà °∑™. ®–¥”‡π‘π°“√„ÀâÕπÿ≠“μ

™ÿ¥§≈◊Ëπ§«“¡∂’Ëπ—Èπ ‚¥¬®–‡√‘Ë¡°√–∫«π°“√„ÀâÕπÿ≠“μ

„π§√—ÈßμàÕ‰ª¿“¬„π 90 «—π ¿“¬À≈—ß®“°ª√–¡Ÿ≈

§√—Èß°àÕπÀπâ“ ‘Èπ ÿ¥≈ß ∑—Èßπ’È °“√ª√–¡Ÿ≈§√—ÈßμàÕ‰ª

®–‡√‘Ë¡μâπ∑’Ë√“§“™π–°“√ª√–¡Ÿ≈§√—Èß°àÕπÀπâ“∑’Ë

μË”∑’Ë ÿ¥ ‚¥¬„Àâ∂◊Õ«à“√“§“¥—ß°≈à“«‡ªìπ√“§“¢—ÈπμË”

¢Õß°“√Õπÿ≠“μ„Àâ„™â§≈◊Ëπ§«“¡∂’Ë™ÿ¥∑’Ë‡À≈◊Õ

3. „∫Õπÿ≠“μ / °“√„Àâ„∫Õπÿ≠“μ / √–¬–

‡«≈“°“√Õπÿ≠“μ

°∑™. ®–ÕÕ°„∫Õπÿ≠“μ„Àâ„™â§≈◊Ëπ§«“¡∂’Ë

IMT ¬à“π 2.1 GHz ·≈–„∫Õπÿ≠“μª√–°Õ∫°‘®°“√

‚∑√§¡π“§¡·∫∫∑’Ë “¡„Àâ·°àºŸâ™π–°“√ª√–¡Ÿ≈

¿“¬À≈—ß®“°ºŸâ™π–°“√ª√–¡Ÿ≈‰¥âªØ‘∫—μ‘μ“¡‡ß◊ËÕπ‰¢

°“√¥”‡π‘π°“√°àÕπ√—∫„∫Õπÿ≠“μÕ¬à“ß∂Ÿ°μâÕß

§√∫∂â«π ∑—Èßπ’È „∫Õπÿ≠“μ„Àâ„™â§≈◊Ëπ§«“¡∂’Ë IMT

¬à“π 2.1 GHz ·≈–„∫Õπÿ≠“μª√–°Õ∫°‘®°“√

‚∑√§¡π“§¡·∫∫∑’Ë “¡ „Àâ¡’√–¬–‡«≈“°“√Õπÿ≠“μ

15 ªï π—∫®“°«—π∑’Ë‰¥â√—∫„∫Õπÿ≠“μ
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4. ‡ß◊ËÕπ‰¢°“√®—¥ √â“ß‚§√ß¢à“¬ (network roll

out obligation)

ºŸâ√—∫„∫Õπÿ≠“μ®–μâÕß √â“ß‚§√ß¢à“¬

‚∑√§¡π“§¡ ‡æ◊ËÕ„Àâ∫√‘°“√¿“¬„μâ¢Õ∫‡¢μ°“√

Õπÿ≠“μ μ“¡°”Àπ¥‡«≈“¥—ßπ’È

(1) ‡ªî¥„Àâ∫√‘°“√¿“¬„π 1 ªï π—∫®“°

«—π∑’Ë‰¥â√—∫„∫Õπÿ≠“μ

(2) „Àâ∫√‘°“√§√Õ∫§≈ÿ¡§√∫∑ÿ°®—ßÀ«—¥

·≈–§√Õ∫§≈ÿ¡®”π«πª√–™“°√‰¡àπâÕ¬°«à“√âÕ¬≈– 50

¢Õß®”π«πª√–™“°√∑—ÈßÀ¡¥ ¿“¬„π 2 ªï π—∫®“°

«—π∑’Ë‰¥â√—∫„∫Õπÿ≠“μ

(3) „Àâ∫√‘°“√§√Õ∫§≈ÿ¡®”π«πª√–™“°√

‰¡àπâÕ¬°«à“√âÕ¬≈– 80 ¢Õß®”π«πª√–™“°√∑—ÈßÀ¡¥

¿“¬„π 4 ªï π—∫®“°«—π∑’Ë‰¥â√—∫„∫Õπÿ≠“μ

5. ‡ß◊ËÕπ‰¢°“√ª√–°—π‚§√ß¢à“¬„Àâ·°à MVNO

‡æ◊ËÕ‡ªìπ°“√ àß‡ √‘¡°“√„™âß“π‚§√ß¢à“¬

‚∑√§¡π“§¡„Àâ¡’ª√– ‘∑∏‘¿“æ‡æ‘Ë¡ Ÿß¢÷Èπ ·≈–‡ªî¥

‚Õ°“ „ÀâºŸâ„™â∫√‘°“√¡’∑“ß‡≈◊Õ°„π°“√‡¢â“∂÷ß∫√‘°“√

‚∑√»—æ∑å‡§≈◊ËÕπ∑’Ë¡“°¢÷Èπ Õ—π‡ªìπº≈„π°“√‡æ‘Ë¡

√–¥—∫°“√·¢àß¢—π„π°“√„Àâ∫√‘°“√‚∑√»—æ∑å‡§≈◊ËÕπ∑’Ë

ª√–°“» °∑™. ‡√◊ËÕß À≈—°‡°≥±å·≈–«‘∏’°“√Õπÿ≠“μ

„Àâ„™â§≈◊Ëπ§«“¡∂’Ë‡æ◊ËÕ°“√ª√–°Õ∫°‘®°“√‚∑√»—æ∑å

‡§≈◊ËÕπ∑’Ë IMT ¬à“π 2.1 GHz ®÷ß‰¥â°”Àπ¥‡ß◊ËÕπ‰¢

‡°’Ë¬«°—∫°“√„Àâ∫√‘°“√‚∑√»—æ∑å‡§≈◊ËÕπ∑’Ë∫π‚§√ß¢à“¬

‡ ¡◊Õπ (Mobile Virtual Network Operator - MVNO)

„ÀâºŸâ√—∫„∫Õπÿ≠“μ®–μâÕßª√–°—π°“√„Àâ∫√‘°“√

‚§√ß¢à“¬‚∑√§¡π“§¡ ‚¥¬¡’¢π“¥§«“¡®ÿ (capacity)

Õ¬à“ßπâÕ¬√âÕ¬≈– 40 ¢Õß‚§√ß¢à“¬‚∑√§¡π“§¡

∑—È ßÀ¡¥„Àâ·°àºŸâ „Àâ∫√‘°“√‚∑√»—æ∑å ‡§≈◊ËÕπ∑’Ë∫π

‚§√ß¢à“¬‡ ¡◊Õπ (MVNO)

6. ‡ß◊ËÕπ‰¢‡°’Ë¬«°—∫°“√°”Àπ¥¢âÕ®”°—¥‡™‘ß

ª√‘¡“≥ (Spectrum CAP)

¥â«¬‡Àμÿ∑’Ë§≈◊Ëπ§«“¡∂’Ë ‡ªìπ∑√—æ¬“°√

 ◊ËÕ “√¢Õß™“μ‘‡æ◊ËÕª√–‚¬™πå “∏“√≥–·≈–‡ªìπ

∑√—æ¬“°√∑’Ë¡’Õ¬ŸàÕ¬à“ß®”°—¥ °“√∑’ËºŸâ√—∫°“√®—¥ √√

§≈◊Ëπ§«“¡∂’Ë√“¬Àπ÷Ëß√“¬„¥‰¥â√—∫°“√®—¥ √√§≈◊Ëπ

§«“¡∂’Ë„πª√‘¡“≥‡°‘π®”‡ªìπ πÕ°®“°®–‡ªìπ°“√

„™â∑√—æ¬“°√ ◊ËÕ “√Õ¬à“ß‰¡à¡’ª√– ‘∑∏‘¿“æ·≈â«

¬—ß àßº≈‡ªìπ°“√°’¥°—π°“√‡¢â“ Ÿàμ≈“¥¢ÕßºŸâª√–°Õ∫°“√

√“¬Õ◊Ëπ·≈–‡ªìπ°“√®”°—¥°“√·¢àß¢—π„πμ≈“¥

‚∑√§¡π“§¡ ¥â«¬‡Àμÿ¥—ß°≈à“« °∑™. „π∞“π–∑’Ë‡ªìπ

Õß§å°√°”°—∫¥Ÿ·≈∑’Ë¡’Àπâ“∑’Ëμ“¡°ÆÀ¡“¬„π°“√

°”°—∫°“√„™â§≈◊Ëπ§«“¡∂’Ë„π°‘®°“√‚∑√§¡π“§¡·≈–

°”°—∫∏ÿ√°‘®‚∑√§¡π“§¡„Àâ‡°‘¥°“√·¢àß¢—πÕ¬à“ß‡ √’

·≈–‡ªìπ∏√√¡ ®÷ß‡ÀÁπ§«√°”Àπ¥¢âÕ®”°—¥„π‡™‘ß

ª√‘¡“≥ (Quantitative restriction À√◊Õ∑’Ë‡√’¬°°—π«à“

Spectrum Cap) „π°“√‰¥â√—∫®—¥ √√§≈◊Ëπ§«“¡∂’Ë„π

°‘®°“√‚∑√»—æ∑å‡§≈◊ËÕπ∑’Ë´÷Ëß·¢àß¢—π„πμ≈“¥‡¥’¬«°—π

‡æ◊ËÕ∫√√≈ÿ«—μ∂ÿª√– ß§å„π‡™‘ß°”°—∫¥Ÿ·≈¥—ß°≈à“«

‡ß◊ËÕπ‰¢‡°’Ë¬«°—∫°“√°”Àπ¥¢âÕ®”°—¥‡™‘ß

ª√‘¡“≥ (Spectrum CAP) μ“¡¢âÕ 9.4 ·Ààßª√–°“»

°∑™. «à“¥â«¬À≈—°‡°≥±å·≈–«‘∏’°“√Õπÿ≠“μ„Àâ„™â

§≈◊Ëπ§«“¡∂’Ë‡æ◊ËÕ°“√ª√–°Õ∫°‘®°“√‚∑√»—æ∑å‡§≈◊ËÕπ∑’Ë

IMT ¬à“π 2.1 GHz ‚¥¬°”Àπ¥„ÀâºŸâ™π–°“√ª√–¡Ÿ≈

∑’Ë„™â§≈◊Ëπ§«“¡∂’ËÕ◊Ëπ„¥ ”À√—∫°“√ª√–°Õ∫°‘®°“√

‚∑√»—æ∑å‡§≈◊ËÕπ∑’Ë∑’Ë·¢àß¢—π„πμ≈“¥‡¥’¬«°—π°—∫

°‘®°“√‚∑√»—æ∑å‡§≈◊ËÕπ∑’Ë IMT ®–μâÕß¥”‡π‘π°“√ àß

§◊πÕ”π“®∫√‘À“√®—¥°“√§≈◊Ëπ§«“¡∂’Ë∑’Ë∂◊ÕÕ¬Ÿà‡¥‘¡π—Èπ

‚¥¬®—¥∑”‡ªìπ·ºπ°“√ àß§◊π§≈◊Ëπ§«“¡∂’Ë ·≈–

¥”‡π‘π°“√ àß§◊π§≈◊Ëπ§«“¡∂’Ë¥—ß°≈à“«°àÕπ®–π”

§≈◊Ëπ§«“¡∂’Ë∑’Ë ‰¥â √—∫®—¥ √√„À¡àÕÕ°∫√‘°“√·°à

ª√–™“™π πÕ°®“°π’È „π°√≥’∑’ËºŸâ™π–°“√ª√–¡Ÿ≈
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‡ªìπºŸâ‰¥â√—∫Õπÿ≠“μ —¡ª∑“πÀ√◊Õ —≠≠“ μ“¡π—¬

·Ààß¡“μ√“ 80 «√√§ Õß·Ààßæ√–√“™∫—≠≠—μ‘°“√

ª√–°Õ∫°‘®°“√‚∑√§¡π“§¡ æ.». 2544 ∫ÿ§§≈

¥—ß°≈à“«¡’æ—π∏°√≥’∑’Ë®–μâÕß¥”‡π‘π°“√®—¥ àß§◊π

Õ”π“®∫√‘À“√®—¥°“√§≈◊Ëπ§«“¡∂’Ë∑’Ëμπ„™âÕ¬Ÿà‡¥‘¡

„Àâ·°à∫√‘…—∑ ∑’‚Õ∑’ ®”°—¥ (¡À“™π) À√◊Õ∫√‘…—∑ ° ∑

‚∑√§¡π“§¡ ®”°—¥ (¡À“™π) „π∞“π–‡ªìπºŸâ‰¥â√—∫°“√

Õπÿ¡—μ‘°“√„™â§≈◊Ëπ§«“¡∂’Ë¥—ß°≈à“«®“°§≥–°√√¡°“√

ª√– “πß“π°“√®—¥·≈–∫√‘À“√§«“¡∂’Ë«‘∑¬ÿ·Ààß™“μ‘

(°∫∂.) ‚¥¬μ√ß ‚¥¬‡ªìπ‰ªμ“¡√–¬–‡«≈“∑’Ë°”Àπ¥

„π·ºπ°“√ àß§◊π§≈◊Ëπ§«“¡∂’Ë´÷Ëß‰¥â√—∫Õπÿ¡—μ‘®“°

°∑™. ∑—Èßπ’È ®–μâÕß¥”‡π‘π°“√ àß§◊πÕ”π“®°“√

∫√‘À“√®—¥°“√¥”‡π‘π°“√ àß§◊π§≈◊Ëπ§«“¡∂’Ë ‡¥‘¡

°àÕπ∑’Ë®–π”§≈◊Ëπ§«“¡∂’Ë∑’Ë‰¥â√—∫®—¥ √√„À¡àÕÕ°„Àâ

∫√‘°“√·°àª√–™“™π‡™àπ‡¥’¬«°—π

°≈à“«‚¥¬ √ÿª °“√®”°—¥°“√∂◊Õ§√Õß

§≈◊Ëπ§«“¡∂’Ë (Spectrum Cap) °Á§◊Õ°“√°”Àπ¥¡‘„Àâ¡’

ºŸâª√–°Õ∫°‘®°“√√“¬„¥√“¬Àπ÷Ëß∂◊Õ§√Õß§≈◊Ëπ§«“¡∂’Ë

‡°‘π§«“¡®”‡ªìπÕ—π®–π”‰ª Ÿà°“√®”°—¥°“√·¢àß¢—π

∑â“¬∑’Ë ÿ¥·≈â«Õÿμ “À°√√¡‚∑√§¡π“§¡‰∑¬°Á®–

‡ª≈’Ë¬πºà“π‰ª Ÿà°“√·¢àß¢—π‚¥¬‡ √’·≈–‡ªìπ∏√√¡

Õ¬à“ß·∑â®√‘ß Õ—π®—°°àÕª√–‚¬™πå·°à∑ÿ°ΩÉ“¬„π —ß§¡

°≈à“«§◊Õ À“°‡ªìπ°√≥’ºŸâ™π–°“√ª√–¡Ÿ≈‡ªìπ

ºŸâª√–°Õ∫°“√‚∑√»—æ∑å‡§≈◊ËÕπ∑’Ë√“¬‡¥‘¡ (incumbent)

ºŸâª√–°Õ∫°“√π—Èπ®–μâÕß àß§◊πÕ”π“®∫√‘À“√®—¥°“√

§≈◊Ëπ§«“¡∂’Ë„π à«π‡¥‘¡∑’Ë‡§¬‰¥â√—∫Õπÿ≠“μ„Àâ„™â

‡æ◊ËÕ‡ªìπ°“√‡ªî¥‚Õ°“ „ÀâºŸâª√–°Õ∫°“√√“¬„À¡à

 “¡“√∂‡¢â“ Ÿàμ≈“¥¥—ß°≈à“« „π∑“ß°≈—∫°—π À“°

ºŸâ™π–°“√ª√–¡Ÿ≈‡ªìπºŸâª√–°Õ∫°‘®°“√‚∑√§¡π“§¡

√“¬„À¡à °Á¬‘Ëß®–‡ªìπ°“√‡ªî¥μ≈“¥‚∑√§¡π“§¡„π

°‘®°“√¥—ß°≈à“«„Àâ¡’°“√·¢àß¢—π∑’Ë¡“°¢÷Èπ πÕ°®“°π’È

ºŸâª√–°Õ∫°‘®°“√∑ÿ°√“¬®– “¡“√∂·¢àß¢—π°—π‰¥â

∫πæ◊Èπ∞“π∑’Ë‡∑à“‡∑’¬¡°—π (level playing field) ≈¥

§«“¡‰¥â‡ª√’¬∫‡ ’¬‡ª√’¬∫ °àÕ„Àâ‡°‘¥°“√·¢àß¢—π

Õ¬à“ß‡ √’‡ªìπ∏√√¡ μ“¡‡®μπ“√¡≥å¢Õß√—∞∏√√¡πŸ≠

·≈–°ÆÀ¡“¬∑’Ë‡°’Ë¬«¢âÕß

4. °“√∂à“¬‚Õπ≈Ÿ°§â“®“° 2G
¡“¬—ß 3G

3G : √—∞‡ ’¬ª√–‚¬™πå?
¡’¢âÕ°—ß«≈¢Õßπ—°«‘™“°“√∫“ßΩÉ“¬∑’Ë‡°√ß«à“

‡¡◊ËÕ¡’°“√‡ªî¥„Àâ∫√‘°“√ 3G ·≈â« ºŸâ√—∫ —¡ª∑“π

¿“¬„μâ —≠≠“‚∑√»—æ∑å‡§≈◊ËÕπ∑’Ë 2G ‡¥‘¡Õ“®‚Õπ

¬â“¬≈Ÿ°§â“‰ª¬—ß 3G ´÷Ëß‡ªìπ∫√‘…—∑„π‡§√◊Õ¢Õßμπ

´÷Ëßº≈∑’Ëμ“¡¡“Õ“®∑”„ÀâÀπà«¬ß“π¿“§√—∞ºŸâ„Àâ

 —¡ª∑“π §◊Õ ∫√‘…—∑ ∑’‚Õ∑’ ®”°—¥ (¡À“™π) ·≈–

∫√‘…—∑ ° ∑ ‚∑√§¡π“§¡ ®”°—¥ (¡À“™π)  Ÿ≠‡ ’¬

√“¬‰¥âμ“¡ —≠≠“ —¡ª∑“π≈¥≈ß‡ªìπ®”π«πÀ≈—°

· π≈â“π∫“∑ ·≈–∑”„Àâ√—∞«‘ “À°‘®∑—Èß Õß¡’º≈

ª√–°Õ∫°“√¢“¥∑ÿπ Õ“®∑”„Àâ¿“§√—∞‡ ’¬ª√–‚¬™πå

®“°°“√‰¡à‰¥â√—∫√“¬‰¥âπ” àß„π√Ÿª¿“…’‡ß‘π‰¥âπ‘μ‘∫ÿ§§≈

·≈–‡ß‘πªíπº≈ π—Èπ

„π§«“¡‡ÀÁπ à«πμ—«¢ÕßºŸâ ‡¢’¬π‡ÀÁπ«à “

®”π«π‡ß‘π∑’Ëª√–¡“≥§«“¡ Ÿ≠‡ ’¬®“°√“¬‰¥âμ“¡

 —≠≠“ —¡ª∑“π∑’ËÕ“®≈¥πâÕ¬≈ß¥—ß°≈à“« ∂◊Õ‡ªìπ

®”π«π‡ß‘π‡ ’Ë¬ß¿—¬ (amount at risk) ·μà¡‘„™à§«“¡

‡ ’¬À“¬∑’Ë‡°‘¥¢÷Èπ®√‘ß ·≈–°“√‡ªî¥„Àâ∫√‘°“√ 3G ¡‘„™à

 ‘Ëß∑’Ë∑”„Àâ¿“§√—∞‡ ’¬ª√–‚¬™πå „π∑“ßμ√ß°—π¢â“¡

®“°ª√– ∫°“√≥å∑—Ë«‚≈° 3G ‡ªìπÀπ÷Ëß„π¢—ÈπμÕπ

°“√‡ªî¥°“√·¢àß¢—π„πμ≈“¥‚∑√§¡π“§¡ ‡æ◊ËÕ„Àâ

ºŸâª√–°Õ∫°“√‡æ‘Ë¡¢÷Èπ ·≈–ºŸâ∫√‘‚¿§‰¥âª√–‚¬™πå®“°

°“√·¢àß¢—π∑’Ë¡’ºŸâ„Àâ∫√‘°“√‡æ‘Ë¡√“¬¡“°¢÷Èπ ¥—ßπ—Èπ
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°“√‡ªî¥„Àâ∫√‘°“√‚∑√»—æ∑å‡§≈◊ËÕπ∑’Ë 3G ®÷ß‰¡à‰¥â¡“

‡æ◊ËÕ∑¥·∑π 2G À√◊Õ‡ªìπ‡§√◊ËÕß¡◊Õ„π°“√∂à“¬‚Õπ

≈Ÿ°§â“®“° 2G ‰ª¬—ß 3G ·μàÕ¬à“ß„¥ ·μà‡ªìπ°“√‡æ‘Ë¡

°“√·¢àß¢—π„πμ≈“¥‚∑√§¡π“§¡„π‡∑§‚π‚≈¬’∑’Ë

·μ°μà“ß°—π ∑â“¬∑’Ë ÿ¥·≈â«¬àÕ¡‡ªìπ°“√‡æ‘Ë¡∑“ß‡≈◊Õ°

„Àâ·°àºŸâ∫√‘ ‚¿§∑’Ë®– “¡“√∂‡≈◊Õ°√—∫∫√‘°“√∑’Ë¡’

ª√– ‘∑∏‘¿“æ Ÿß ÿ¥„πμ≈“¥∑’Ë¡’°“√·¢àß¢—πÕ¬à“ß

·∑â®√‘ß

MNP :  –æ“π„π°“√∂à“¬‚Õπ≈Ÿ°§â“®“° 2G
‰ª¬—ß 3G?
®“°¢âÕ°—ß«≈‡°’Ë¬«°—∫‡¡◊ËÕ¡’°“√‡ªî¥„Àâ∫√‘°“√

‚∑√»—æ∑å‡§≈◊ËÕπ∑’Ë 3G ·≈â« Õ“®∑”„Àâ‡°‘¥°“√∂à“¬‚Õπ

≈Ÿ°§â“®“° 2G ‰ª¬—ß 3G ¥—ß∑’Ë‰¥â°≈à“«¡“¢â“ßμâπ

ª√–°Õ∫°—∫‡¡◊ËÕ °∑™. ‰¥âª√–°“»À≈—°‡°≥±å∫√‘°“√

§ß ‘∑∏‘‡≈¢À¡“¬‚∑√»—æ∑å‡§≈◊ËÕπ∑’Ë (Mobile Number

Portability : MNP)25 Õ“®∑”„ÀâÀ≈“¬ΩÉ“¬¬‘Ëß‡°‘¥

¢âÕ°—ß«≈«à“‡ªìπªí®®—¬∑’Ë‡Õ◊ÈÕμàÕºŸâ∑’Ë®–‰¥â√—∫„∫Õπÿ≠“μ

3G „π°“√∂à“¬‚Õπ≈Ÿ°§â“¡“®“° 2G ºà“π∫√‘°“√

§ß ‘∑∏‘‡≈¢À¡“¬‚∑√»—æ∑å‡§≈◊ËÕπ∑’Ë´÷Ëß∑”„ÀâºŸâ„™â∫√‘°“√

ßà“¬μàÕ°“√μ—¥ ‘π„®„π°“√‡ª≈’Ë¬πºŸâ „Àâ∫√‘°“√

‡π◊ËÕß®“°¬—ß§ß√—°…“‡≈¢À¡“¬‡¥‘¡¢Õßμπ‰«â‰¥â π—Èπ

À“°æ‘®“√≥“ª√–°“»§≥–°√√¡°“√°‘®°“√

‚∑√§¡π“§¡·Ààß™“μ‘ ‡√◊ËÕß À≈—°‡°≥±å∫√‘°“√§ß

 ‘∑∏‘‡≈¢À¡“¬‚∑√»—æ∑å‡§≈◊ËÕπ∑’Ë ¡’«—μ∂ÿª√– ß§å‡æ◊ËÕ

°”Àπ¥·π«∑“ß·≈–À≈—°‡°≥±å„ÀâºŸâ„™â∫√‘°“√¡’ ‘∑∏‘

„™â‡≈¢À¡“¬‚∑√»—æ∑å‡§≈◊ËÕπ∑’Ë‡¥‘¡ ‡æ◊ËÕ§ÿâ¡§√Õßº≈

ª√–‚¬™πå¢ÕßºŸâ„™â∫√‘°“√ ‡¡◊ËÕºŸâ„™â∫√‘°“√μâÕß°“√

‡ª≈’Ë¬πºŸâ„Àâ∫√‘°“√  ∂“π∑’Ë À√◊Õª√–‡¿∑∫√‘°“√

Õ’°∑—Èß‡ªìπ°“√ π—∫ πÿπ„Àâ‡°‘¥°“√·¢àß¢—π‚¥¬‡ √’

Õ¬à“ß‡ªìπ∏√√¡ ‡æ◊ËÕ°“√„™â∑√—æ¬“°√‚∑√§¡π“§¡

Õ¬à“ß§ÿâ¡§à“ ”À√—∫°“√„Àâ∫√‘°“√‚∑√§¡π“§¡μàÕ

 “∏“√≥– ¥—ßπ—Èπ °“√°”Àπ¥„Àâ¡’∫√‘°“√§ß ‘∑∏‘

‡≈¢À¡“¬‚∑√»—æ∑å‡§≈◊ËÕπ∑’Ë (MNP) À√◊Õ°“√‡ªî¥„Àâ¡’

∫√‘°“√‚∑√»—æ∑å 3G ®÷ß¡ÿàß‡πâπª√–‚¬™πåμàÕºŸâ„™â∫√‘°“√

¥â«¬°“√‡æ‘Ë¡∑“ß‡≈◊Õ°„Àâ·°àºŸâ„™â∫√‘°“√·≈–‡ªî¥

μ≈“¥·¢àß¢—π∑’Ë¡’≈—°…≥– Oligopoly „Àâ¡’ºŸâ‡≈àπ¡“°¢÷Èπ

·≈–®–‡ªìπμ≈“¥¢ÕßºŸâ„™â∫√‘°“√À√◊ÕºŸâ∫√‘‚¿§¡“°¢÷Èπ

·∑π∑’Ë®–‡ªìπμ≈“¥¢ÕßºŸâ„Àâ∫√‘°“√‡™àπªí®®ÿ∫—π

®“°ª√– ∫°“√≥å„πμà“ßª√–‡∑» ª√–‡∑»∑’Ë¡’

°“√‡§≈◊ËÕπ¬â“¬≈Ÿ°§â“‡¡◊ËÕ¡’°“√‡ªî¥„Àâ∫√‘°“√ MNP

¡—°®–‡ªìπª√–‡∑»∑’Ë¡’°“√·¢àß¢—π Ÿß ¡’Õ—μ√“°“√„™âß“π

‚∑√»—æ∑å‡§≈◊ËÕπ∑’Ë∑’Ë§àÕπ¢â“ßÕ‘Ë¡μ—« ·μà ”À√—∫μ≈“¥

∑’Ë¡’ºŸâ·¢àß¢—ππâÕ¬√“¬ (Oligopoly) ´÷Ëß¬—ß·¢àß¢—π°—π

¥â«¬√“§“·≈–∫√‘°“√∑’Ë‰¡à‰¥â·μ°μà“ß¡“°π—°Õ¬à“ß

ª√–‡∑»‰∑¬ °“√‡§≈◊ËÕπ¬â“¬∫√‘°“√¥â«¬ MNP „π

√–∫∫∑’Ë¡’°“√·¢àß¢—ππâÕ¬√“¬¥—ß‡™àπ‡Àμÿ°“√≥å∑’Ë‡°‘¥¢÷Èπ

„πªí®®ÿ∫—πÕ“®∫√√≈ÿ«—μ∂ÿª√– ß§å‡æ’¬ß√–¥—∫Àπ÷Ëß

·μàÀ“°¡’°“√‡ªî¥„Àâ∫√‘°“√‚∑√»—æ∑å‡§≈◊ËÕπ∑’Ë 3G

¥â«¬·≈â«‡∑à“°—∫‡ªìπ°“√‡æ‘Ë¡√–¥—∫°“√·¢àß¢—π„πμ≈“¥

·≈–°àÕ„Àâ‡°‘¥∫√‘°“√„À¡àÊ ∑’ËÀ≈“°À≈“¬ ÷́Ëß®–

∑”„Àâ°“√‡§≈◊ËÕπ¬â“¬≈Ÿ°§â“‰ª¬—ßºŸâ„Àâ∫√‘°“√√“¬Õ◊Ëπ

‚¥¬ MNP ¡’ª√– ‘∑∏‘º≈¡“°¢÷Èπ ∑—ÈßÀ¡¥π’È¬àÕ¡ àß

º≈¥’μàÕºŸâ∫√‘‚¿§„π°“√‡æ‘Ë¡∑“ß‡≈◊Õ°„π°“√‡≈◊Õ°√—∫

∫√‘°“√∑’Ë¡’ª√– ‘∑∏‘¿“æ·≈–‡ªìπ°“√‡æ‘Ë¡°“√·¢àß¢—π

„πμ≈“¥‚∑√»—æ∑å‡§≈◊ËÕπ∑’Ë

°“√°”Àπ¥∑‘»∑“ßπ‚¬∫“¬°”°—∫¥Ÿ·≈¢Õß

°∑™. ®÷ß®”‡ªìπμâÕß√—∫º‘¥™Õ∫μàÕ°“√‡ªî¥μ≈“¥

 √â“ß°“√·¢àß¢—π ·≈–‡æ‘Ë¡∑“ß‡≈◊Õ°·°àºŸâ∫√‘‚¿§„π

°“√‡≈◊Õ°√—∫∫√‘°“√®“°ºŸâ„Àâ∫√‘°“√∑’ËÀ≈“°À≈“¬

25 ª√–°“»§≥–°√√¡°“√°‘®°“√‚∑√§¡π“§¡·Ààß™“μ‘ ‡√◊ËÕß À≈—°‡°≥±å∫√‘°“√§ß ‘∑∏‘‡≈¢À¡“¬‚∑√»—æ∑å‡§≈◊ËÕπ∑’Ë ª√–°“»≈ß
√“™°‘®®“πÿ‡∫°…“ ‡≈à¡ 126 μÕπæ‘‡»… 109 ß «—π∑’Ë 3  ‘ßÀ“§¡ 2552
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·∑π∑’Ë®—°°—ß«≈«à“‡¡◊ËÕ¡’∫√‘°“√ MNP ·≈–∫√‘°“√

‚∑√»—æ∑å‡§≈◊ËÕπ∑’Ë 3G ·≈â«ºŸâ„Àâ∫√‘°“√´÷Ëß‡ªìπ

√—∞«‘ “À°‘®®–‰¥â√—∫º≈ª√–‚¬™πåÀ√◊Õ√“¬‰¥âμ“¡

 —≠≠“ —¡ª∑“π≈¥≈ß ‚¥¬‡©æ“–Õ¬à“ß¬‘Ëß°“√

®—¥ √√§≈◊Ë π§«“¡∂’Ë «‘ ∑¬ÿ´÷Ë ß∂◊ Õ ‡ªìπ∑√—æ¬“°√

Õ—π¡’®”°—¥√—∞®÷ßμâÕß§”π÷ß∂÷ß°“√®—¥ √√∑√—æ¬“°√

¥—ß°≈à“«„Àâ‡°‘¥ª√–‚¬™πå Ÿß ÿ¥∫πæ◊Èπ∞“π°“√·¢àß¢—π

∑’Ë ‡ªìπ∏√√¡ ‚ª√àß„  ·≈– “¡“√∂ª√—∫μ—«μàÕ

 ∂“π°“√≥å·≈–‡∑§‚π‚≈¬’∑’Ë‡ª≈’Ë¬π·ª≈ßÕ¬à“ß

√«¥‡√Á«  πÕßμÕ∫μàÕ°“√æ—≤π“Õÿμ “À°√√¡

‚∑√§¡π“§¡·≈–°àÕ„Àâ‡°‘¥ª√–‚¬™πå Ÿß ÿ¥μàÕ

 “∏“√≥–

5. ·ºπªØ‘√ŸªÕÿμ “À°√√¡
‚∑√§¡π“§¡ K2 : ¬ÿμ‘ —≠≠“
 —¡ª∑“π 2G ‡æ◊ËÕ¢Õ√—∫
„∫Õπÿ≠“μ®“° °∑™.
¥â«¬¢âÕ°—ß«≈‡°’Ë¬«°—∫°“√∂à“¬‚Õπ≈Ÿ°§â“®“°

2G ‰ª¬—ß 3G ¥—ß∑’Ë‰¥â°≈à“«¡“¢â“ßμâπÕ—πÕ“® àßº≈„Àâ

√“¬‰¥â¢ÕßÀπà«¬ß“π√—∞«‘ “À°‘®ºŸâ„Àâ —¡ª∑“π≈¥≈ß

¿“§√—∞®÷ß‰¥â‡ πÕ∑“ß‡≈◊Õ°‡æ◊ËÕªÑÕß°—πªí≠À“¥—ß°≈à“«

„π¢≥–‡¥’¬«°—πæ¬“¬“¡∑’Ë®–¥”‡π‘π°“√‡æ◊ËÕ„Àâ‡°‘¥

§«“¡‡∑à“‡∑’¬¡°—π„π°“√·¢àß¢—π ´÷Ëß‡ªìπ∑’Ë∑√“∫°—π¥’«à“

Õÿª √√§∑’Ë°àÕ„Àâ‡°‘¥§«“¡‰¡à‡∑à“‡∑’¬¡°—π„π°“√·¢àß¢—π

„πμ≈“¥‚∑√§¡π“§¡∑’Ëºà“π¡“°Á§◊Õ°“√ºŸ°¢“¥¿“¬„μâ

 —≠≠“ —¡ª∑“π ¥—ßπ—Èπ À“°°≈à“«∂÷ß ·ºπªØ‘∫—μ‘°“√

K2 „π‡«≈“π’È ºŸâ∑’ËÕ¬Ÿà„π·«¥«ß‚∑√§¡π“§¡§ß®–

∑√“∫¥’«à“À¡“¬∂÷ß·π«π‚¬∫“¬„π°“√¬ÿμ‘ —≠≠“

 —¡ª∑“π‡æ◊ËÕ·ª√ —≠≠“ —¡ª∑“π‚∑√»—æ∑å‡§≈◊ËÕπ∑’Ë

‡ªìπ„∫Õπÿ≠“μ ‡Àμÿ∑’Ëμ—Èß™◊ËÕ·ºπ¬ÿμ‘ —≠≠“ —¡ª∑“π

¥—ß°≈à“««à“ K2 °Á‡π◊ËÕß¡“®“° K2 §◊Õ ¬Õ¥‡¢“ Ÿß

Õ—π¥—∫ 2 ¢Õß‚≈° ´÷Ëß‰¥â™◊ËÕ«à“ Ÿß™—π·≈–Õ—πμ√“¬∑’Ë ÿ¥

‡ª√’¬∫‰¥â°—∫π‚¬∫“¬¢Õß¿“§√—∞∑’Ëæ¬“¬“¡·ª√ —≠≠“

 —¡ª∑“π´÷Ëß‡ªìπªí≠À“·≈–Õÿª √√§∑’Ë ”§—≠„π

°“√·¢àß¢—π´÷Ëß§“√“§“´—ß¡“À≈“¬¬ÿ§À≈“¬ ¡—¬

§≥–∑”ß“π»÷°…“·π«∑“ß°“√·ª√ —≠≠“

 —¡ª∑“π‚∑√»—æ∑å‡§≈◊ËÕπ∑’Ë‡ªìπ„∫Õπÿ≠“μ ´÷Ëß·μàß

μ—Èß‚¥¬∑’Ëª√–™ÿ¡§≥–°√√¡°“√√—∞¡πμ√’‡»√…∞°‘®

(§√¡. ‡»√…∞°‘®) ‰¥âπ”‡ πÕ·ºπ„Àâ‡®â“¢Õß —¡ª∑“π

§◊π§≈◊Ëπ§«“¡∂’Ë 2G „Àâ °∑™. π”°≈—∫‰ª®—¥ √√„À¡à

Õ¬à“ß‡∑à“‡∑’¬¡¥â«¬°“√„™â«‘∏’°“√ª√–¡Ÿ≈∫π‡ß◊ËÕπ‰¢

∑’Ë‡Õ°™π∑ÿ°√“¬μâÕß àß¡Õ∫∑√—æ¬å ‘πμ“¡ —≠≠“

 —¡ª∑“πÕ¬à“ß§√∫∂â«π Õ¬à“ß‰√°Á¥’ ·π«∑“ß¥—ß°≈à“«

¡’ª√–‡¥Áπ∑’Ë®”‡ªìπμâÕßæ‘®“√≥“‡æ‘Ë¡‡μ‘¡ ∑—Èß„π‡√◊ËÕß

√Ÿª·∫∫°“√™”√–‡ß‘π °“√„™â‚§√ß¢à“¬À√◊Õ∑√—æ¬å ‘π

¿“¬„μâ —≠≠“ —¡ª∑“π 2G °“√ª√—∫‚§√ß √â“ß¢Õß

Õÿμ “À°√√¡‚∑√§¡π“§¡¢Õß‰∑¬ ‚¥¬°”Àπ¥

∫∑∫“∑ºŸâ¡’ à«π√à«¡Õ¬à“ß™—¥‡®π ‡æ◊ËÕ„Àâ¡’°“√„™â

‚§√ß¢à“¬Õ¬à“ß¡’ª√– ‘∑∏‘¿“æ·≈–À≈’°‡≈’Ë¬ß°“√

≈ß∑ÿπ´È”´âÕπ √«¡∂÷ß°“√ª√—∫‚§√ß √â“ßÕß§å°√¢Õß

∫√‘…—∑ ∑’‚Õ∑’ ®”°—¥ (¡À“™π) ·≈–∫√‘…—∑ ° ∑

‚∑√§¡π“§¡ ®”°—¥ (¡À“™π) ‡π◊ËÕß®“°°“√ª√–¡“≥

°“√«à“√“¬‰¥â®“° —≠≠“ —¡ª∑“π 2G ¢Õß∑—Èß Õß

Õß§å°√Õ“®≈¥≈ß∂÷ß 70% À“°¡’°“√∂à“¬‚Õπ≈Ÿ°§â“

¬â“¬‰ª¬—ßºŸâ„Àâ∫√‘°“√ 3G

§≥–∑”ß“π»÷°…“·π«∑“ß°“√·ª√ —≠≠“

 —¡ª∑“π‚∑√»—æ∑å‡§≈◊ËÕπ∑’Ë‡ªìπ„∫Õπÿ≠“μ‰¥â«“ß

‚§√ß √â“ßÕÿμ “À°√√¡‚∑√§¡π“§¡‰∑¬‡ªìπ 3  à«π

¥—ßπ’È

 à«π·√° §◊Õ ºŸâ„Àâ∫√‘°“√‚§√ß¢à“¬ (NetCo)

 à«π∑’Ë Õß §◊Õ ºŸâ‰¥â√—∫„∫Õπÿ≠“μ„Àâ„™â§≈◊Ëπ

§«“¡∂’Ë·≈–‡ªìπ‡®â“¢ÕßÕÿª°√≥å Core Network
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 à«π∑’Ë “¡ §◊Õ ºŸâ„Àâ∫√‘°“√·°à≈Ÿ°§â“ (Retail

Service Provider)

‚¥¬„π√–À«à“ß¥”‡π‘π°“√·ª√ —¡ª∑“π ∫¡®.

∑’‚Õ∑’ ·≈– ∫¡®. ° ∑ ‚∑√§¡π“§¡ ®–μâÕßª√—∫

‚§√ß √â“ßÕß§å°√‡ªìπ NetCo ·≈– OpCo ·∫àß·¬°

°“√∫√‘À“√·≈–·∫àß·¬°∫—≠™’ ‡æ◊ËÕ°“√·¬°º≈

ª√–°Õ∫°“√ÕÕ°®“°°—πÕ¬à“ß™—¥‡®π

πÕ°®“°π’È ‰¥â¡’°“√π”‡ πÕ¢à“««à“À≈—ß®“°

¬ÿμ‘ —≠≠“ —¡ª∑“πμ“¡·ºπªØ‘∫—μ‘°“√ K2 ·≈â«„Àâ

°∑™. ÕÕ°„∫Õπÿ≠“μ„Àâ·°àºŸâ√—∫ —¡ª∑“π‡¥‘¡ ‚¥¬¡’

√–¬–‡«≈“„∫Õπÿ≠“μ 15 ªï ‚¥¬®à“¬§à“„∫Õπÿ≠“μ∑’Ë

12.5% μàÕªï Õ¬à“ß‰√°Á¥’ μ—«‡≈¢¥—ß°≈à“«¬—ß‡ªìπ

μ—«‡≈¢∑’Ë¬—ß‰¡à·πàπÕπ ∑—Èßπ’È °“√·ª√ —≠≠“ —¡ª∑“π

¥—ß°≈à“«Õ¬Ÿà∫πÀ≈—°°“√∑’Ë«à“®–μâÕß„Àâ‡°‘¥°“√·¢àß¢—π

∑’Ë ‡ªìπ∏√√¡·≈–¿“§√—∞‰¡à ‡ ’¬‡ª√’¬∫26 ®÷ß‡°‘¥

·π«§«“¡§‘¥∑’Ë«à“°“√¥”‡π‘π°“√·ª√ —≠≠“ —¡ª∑“π

‡∑à“°—∫‡ªìπ°“√π—∫Àπ÷Ëß∑’Ë∑”„ÀâºŸâª√–°Õ∫°“√∑ÿ°√“¬

Õ¬Ÿà∫πæ◊Èπ∞“π∑’Ë‡∑à“‡∑’¬¡°—π

À“°¡Õß„π·ßà¥’ ‚§√ß √â“ß¥—ß°≈à“«¢â“ßμâπ®–

∑”„Àâ‡°‘¥ª√–‚¬™πå„π·ßà¢Õß°“√¢®—¥ªí≠À“·≈–

Õÿª √√§„π°“√·¢àß¢—πÕ—π‡π◊ËÕß®“° —≠≠“ —¡ª∑“π

„πÕ¥’μ‰¡à«à“®–‡ªìπÕ“¬ÿ¢Õß —≠≠“À√◊Õ à«π·∫àß

√“¬‰¥â∑’Ë‰¡à‡∑à“‡∑’¬¡°—π √«¡∂÷ß§«“¡‰¡à‡∑à“‡∑’¬¡°—π

„π°“√·¢àß¢—π√–À«à“ßºŸâ√—∫ —¡ª∑“π‡¥‘¡°—∫ºŸâ√—∫

„∫Õπÿ≠“μ 3G ‚¥¬‡©æ“–¢âÕ°—ß«≈∑’Ë«à“À“°¡’°“√

∂à“¬‚Õπ≈Ÿ°§â“®“° 2G ‰ª¬—ß 3G ¬àÕ¡ àßº≈°√–∑∫

μàÕÀπà«¬ß“π√—∞«‘ “À°‘®ºŸâ„Àâ —¡ª∑“πÕ—π¬‘Ëß®–

∑”„Àâ‰¡à “¡“√∂·¢àß¢—π‰¥â

Õ¬à“ß‰√°Á¥’ °“√¥”‡π‘π°“√μ“¡‚§√ß √â“ß

¥—ß°≈à“«Õ“®¡’Õÿª √√§Õ—π‡π◊ËÕß¡“®“°°“√ àß¡Õ∫

∑√—æ¬å ‘πμ“¡ —≠≠“ —¡ª∑“π„Àâ√—∞«‘ “À°‘®

∑—È ßÀ¡¥Õ“®μâÕß„™â ‡«≈“π“π°«à“∑’ËÀπà«¬ß“π

26 ¢à“«®“°°√ÿß‡∑æ∏ÿ√°‘®ÕÕπ‰≈πå ç §√. ™’È·ª√ —≠≠“ —¡ª∑“π√—∞μâÕß‰¡à‡ ’¬ª√–‚¬™πåé ©∫—∫≈ß«—π∑’Ë 24 ¡‘∂ÿπ“¬π 2553
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√—∞«‘ “À°‘®∑—Èß ÕßÕß§å°√®–ª√—∫‚§√ß √â“ßæ√âÕ¡„Àâ

∫√‘°“√‚§√ß¢à“¬‰¥â‡μÁ¡√Ÿª·∫∫ πÕ°®“°π’È ¬—ß¡’

ª√–‡¥Áπ‡√◊ËÕß√–¬–‡«≈“∑’Ë‡À≈◊ÕÕ¬Ÿàμ“¡ —¡ª∑“π 2G

¢ÕßºŸâª√–°Õ∫°“√·μà≈–√“¬∑’Ë‰¡à‡∑à“°—π °≈à“«§◊Õ

True Move Õ“¬ÿ —¡ª∑“π‡À≈◊Õ 3 ªï ( —≠≠“ ‘Èπ ÿ¥

30 °—π¬“¬π 2556) AIS Õ“¬ÿ —¡ª∑“π‡À≈◊Õ 5 ªï

( —≠≠“ ‘Èπ ÿ¥ 30 °—π¬“¬π 2558) ·≈– Dtac Õ“¬ÿ

 —¡ª∑“π‡À≈◊Õ 8 ªï ( —≠≠“ ‘Èπ ÿ¥ 15 °—π¬“¬π 2561)

∑”„Àâ¡’ª√–‡¥Áπ‚μâ·¬âß«à“«‘∏’°“√¥—ß°≈à“«°Á¬—ß¡‘„™à

«‘∏’°“√∑’Ë∑”„Àâ‡°‘¥§«“¡‡∑à“‡∑’¬¡°—π‚¥¬À“°π”Õ“¬ÿ

„∫Õπÿ≠“μ„À¡à∑’Ëμ—Èß‚®∑¬å‰«â∑’Ë 15 ªï‡ªìπμ—«μ—Èß ‡∑à“°—∫

AIS ´÷Ëß‡À≈◊Õ√–¬–‡«≈“μ“¡ —≠≠“ —¡ª∑“π 5 ªï

‰¥â√—∫ª√–‚¬™πå®“°√–¬–‡«≈“∑’Ë¢¬“¬ÕÕ°‰ªÕ’° 10 ªï

„π¢≥–∑’Ë Dtac Õ“¬ÿ —¡ª∑“π‡À≈◊Õ 8 ªï°Á‡∑à“°—∫

‰¥âª√–‚¬™πå®“°√–¬–‡«≈“∑’Ë¢¬“¬ÕÕ°‰ªÕ’° 7 ªï

·≈– True Move ÷́Ëß‡À≈◊Õ√–¬–‡«≈“μ“¡ —≠≠“

 —¡ª∑“π‡æ’¬ß 3 ªï ‡∑à“°—∫‰¥âª√–‚¬™πå®“°√–¬–

‡«≈“∑’Ë¢¬“¬ÕÕ°‰ªÕ’° 12 ªï ®÷ß¡’ºŸâ§—¥§â“π«à“‰¡à§«√

‡°Á∫§à“∏√√¡‡π’¬¡„∫Õπÿ≠“μ 12.5% ‡∑à“°—π∑ÿ°√“¬

‡π◊ËÕß®“°√“¬∑’Ë‰¥âª√–‚¬™πå®“°√–¬–‡«≈“∑’Ë¢¬“¬

ÕÕ°‰ªπ“π∑’Ë ÿ¥§«√®–®à“¬·æß ÿ¥ „π∑“ßμ√ß°—π¢â“¡

ΩÉ“¬∑’Ë‡À≈◊Õ√–¬–‡«≈“ —≠≠“πâÕ¬∑’Ë ÿ¥°ÁÕ“®‚μâ·¬âß

«à“∑’Ëºà“π¡“‰¥â®à“¬§à“ à«π·∫àß√“¬‰¥â‡¢â“√—∞¡“π“π

®π„°≈â®– ‘Èπ ÿ¥ —≠≠“®÷ß§«√®à“¬§à“„∫Õπÿ≠“μ

 ”À√—∫√–¬–‡«≈“∑’Ë¢¬“¬ÕÕ°‰ª∂Ÿ°°«à“√“¬Õ◊Ëπ

∑—ÈßÀ¡¥π’È‡ªìπμ—«Õ¬à“ß¢Õß¢âÕ‚μâ·¬âß∑’Ë· ¥ß„Àâ‡ÀÁπ

«à“°“√·°â‰¢ªí≠À“ —≠≠“ —¡ª∑“π∑’Ë¬◊¥‡¬◊ÈÕ¡“π“π

¥â«¬«‘∏’°“√¥—ß°≈à“«Õ“®¬—ß‰¡à„™à∫∑ √ÿª¢Õß°“√

·°â‰¢ªí≠À“§«“¡‰¡à‡∑à“‡∑’¬¡°—π„πμ≈“¥‚∑√»—æ∑å

‡§≈◊ËÕπ∑’ËÕ¬à“ß·∑â®√‘ß πÕ°®“°π’È ‡¡◊ËÕæ‘®“√≥“

ª√–‡¥Áπ∑“ß°ÆÀ¡“¬ À“°μ’§«“¡«à“·ºπ°“√¬ÿμ‘

 —≠≠“ —¡ª∑“π‡æ◊ËÕ‡ª≈’Ë¬π‡ªìπ„∫Õπÿ≠“μ¥—ß°≈à“«

§◊Õ°“√·ª√ —≠≠“ —¡ª∑“πμ“¡¡“μ√“ 80 «√√§ 4

·Ààßæ√–√“™∫—≠≠—μ‘°“√ª√–°Õ∫°‘®°“√‚∑√§¡π“§¡

æ.». 254427 ·≈â« °∑™. ®”‡ªìπμâÕßªØ‘∫—μ‘μ“¡

°ÆÀ¡“¬¥â«¬°“√ÕÕ°„∫Õπÿ≠“μμ“¡¢Õ∫‡¢μ

°“√„Àâ∫√‘°“√‡¥‘¡∑’Ë§Ÿà —≠≠“‰¥âμ°≈ß°—π·≈–μ“¡

√–¬–‡«≈“‡∑à“∑’Ë‡À≈◊ÕÕ¬Ÿà¢Õß —≠≠“ —¡ª∑“ππ—Èπ

´÷Ëß∫∑∫—≠≠—μ‘¢Õß°ÆÀ¡“¬¥—ß°≈à“«¬àÕ¡¢—¥°—∫

·ºπªØ‘∫—μ‘°“√¥—ß°≈à“«¢â“ßμâπÀ“°μâÕß°“√„Àâ√–¬–

‡«≈“∑’Ë¢¬“¬ÕÕ°‰ª„π√Ÿª¢Õß„∫Õπÿ≠“μ‡∑à“‡∑’¬¡

°—π∑ÿ°√“¬

À“°æ‘®“√≥“¿“æ√«¡¢Õß·ºπªØ‘∫—μ‘°“√

¬ÿμ‘ —≠≠“ —¡ª∑“π‡æ◊ËÕ‡ª≈’Ë¬π‡ªìπ„∫Õπÿ≠“μ À√◊Õ

∑’Ë‡√’¬°«à“ K2 π—Èπ ‚¥¬À≈—°°“√‡ªìπ ‘Ëß∑’Ë¥’∑’ËμâÕß°“√

®–¬°‡≈‘°Õÿª √√§¢Õß§«“¡‰¡à‡∑à“‡∑’¬¡°—π„π°“√

·¢àß¢—π„πμ≈“¥‚∑√§¡π“§¡∑’Ë¡’¡“π“πÀ≈“¬ ‘∫ªï

Õ’°∑—È ß¬—ß°àÕ„Àâ ‡°‘¥ª√–‚¬™πå Ÿß ÿ¥μàÕª√–‡∑»

‡π◊ËÕß®“°∑”„ÀâºŸâª√–°Õ∫°“√¡’§«“¡¡—Ëπ„®„π°“√

≈ß∑ÿπ·≈–æ—≤π“‡∑§‚π‚≈¬’‚§√ß¢à“¬ ·≈– “¡“√∂

·¢àß¢—π°—πÕ¬à“ß‡∑à“‡∑’¬¡ Õ¬à“ß‰√°Á¥’ ¥â«¬‚§√ß √â“ß

¢Õß√–∫∫‚∑√§¡π“§¡‰∑¬∑’Ë —́∫ ấÕπ¡“·μàÕ¥’μ·≈–

¡’¢âÕ®”°—¥¡“°¡“¬‰¡à«à“®–‡ªìπ‡ß◊ËÕπ‰¢∑’Ë°”Àπ¥„π

 —≠≠“ —¡ª∑“π ∫∑∫—≠≠—μ‘¢Õß°ÆÀ¡“¬∑’Ë‡°’Ë¬«¢âÕß

27 ¡“μ√“ 80 «√√§ 4 ·Ààß æ√∫. °“√ª√–°Õ∫°‘®°“√‚∑√§¡π“§¡ æ.». 2544 ∫—≠≠—μ‘«à“ ç...„π°√≥’∑’ËºŸâ√—∫Õπÿ≠“μ  —¡ª∑“π À√◊Õ
 —≠≠“√“¬„¥∑”§«“¡μ°≈ß°—∫°“√ ◊ËÕ “√·Ààßª√–‡∑»‰∑¬À√◊ÕÕß§å°“√‚∑√»—æ∑å·Ààßª√–‡∑»‰∑¬ ‡æ◊ËÕ‡ª≈’Ë¬π°“√Õπÿ≠“μ  —¡ª∑“π
À√◊Õ —≠≠“π—Èπ ‡ªìπ°“√‰¥â√—∫„∫Õπÿ≠“μμ“¡æ√–√“™∫—≠≠—μ‘π’È „Àâ§≥–°√√¡°“√¥”‡π‘π°“√ÕÕ°„∫Õπÿ≠“μ„Àâ°—∫ºŸâ√—∫Õπÿ≠“μ  —¡ª∑“π
À√◊Õ —≠≠“π—Èπ ‚¥¬„Àâ‰¥â√—∫ ‘∑∏‘ª√–°Õ∫°‘®°“√‚∑√§¡π“§¡μ“¡¢Õ∫‡¢μ°“√„Àâ∫√‘°“√‡¥‘¡∑’Ë§Ÿà°√≥’‰¥âμ°≈ß°—π·≈–μ“¡√–¬–‡«≈“
∑’Ë‡À≈◊ÕÕ¬Ÿà¢Õß°“√Õπÿ≠“μ  —¡ª∑“π À√◊Õ —≠≠“π—Èπ ∑—Èßπ’È ‡∑à“∑’Ë‰¡à¢—¥À√◊Õ·¬âß°—∫∫∑∫—≠≠—μ‘·Ààßæ√–√“™∫—≠≠—μ‘π’È °“√ÕÕ°
„∫Õπÿ≠“μ„Àâπ”¡“μ√“ 79 ¡“„™â∫—ß§—∫‚¥¬Õπÿ‚≈¡...é
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°“√¥”‡π‘π°“√®÷ß®”‡ªìπμâÕßæ‘®“√≥“À≈“¬Ê ¡‘μ‘

Õ¬à“ß√Õ∫§Õ∫ ‰¡à«à“®–‡ªìπ¥â“π°“√·¢àß¢—π ¥â“π

Õÿμ “À°√√¡‚∑√§¡π“§¡ ¥â“π°ÆÀ¡“¬ ·≈–

ª√–‚¬™πåμàÕª√–™“™πºŸâ∫√‘‚¿§

6. 3G °—∫°“√§ÿâ¡§√ÕßºŸâ∫√‘‚¿§
„π°‘®°“√∑’Ë¡’ºŸâ„Àâ∫√‘°“√πâÕ¬√“¬ ∑à“¡°≈“ß

°√–·  —ß§¡∑’Ë∂Ÿ°§√Õ∫ß”¥â«¬√–∫∫∑ÿππ‘¬¡·≈–

∫√‘ ‚¿§π‘¬¡∑’Ë¡ÿà ß ‡πâπ°“√ ◊́ÈÕ·≈–„™â ‘π§â“·≈–

∫√‘°“√μà“ßÊ Õ¬à“ß‰¡à¡’¢’¥®”°—¥ „π¢≥–∑’ËºŸâ∫√‘‚¿§

¡’Õ”π“®μàÕ√ÕßπâÕ¬°«à“ °“√‡¢â“‰¡à∂÷ß¢âÕ¡Ÿ≈

∑’Ë ”§—≠ ”À√—∫ºŸâ∫√‘‚¿§ ¡’°“√ªî¥∫—ß¢âÕ¡Ÿ≈∑’Ë®”‡ªìπ

„π°“√„Àâ∫√‘°“√ ·≈–°“√‡Õ“‡ª√’¬∫ºŸâ∫√‘‚¿§„π

√Ÿª·∫∫μà“ßÊ °∑™. „π∞“π–Õß§å°√°”°—∫¥Ÿ·≈

®÷ß‡ÀÁπ∂÷ß§«“¡ ”§—≠„π°“√§ÿâ¡§√ÕßºŸâ∫√‘‚¿§

¥â«¬°“√ÕÕ°À≈—°‡°≥±å·≈–°”°—∫¥Ÿ·≈‡æ◊ËÕ„Àâ§«“¡

§ÿâ¡§√Õß·°àºŸâ∫√‘‚¿§μà“ßÊ Õ“∑‘‡™àπ ‡™àπ À≈—°‡°≥±å

 —≠≠“¡“μ√∞“π, À≈—°‡°≥±å‡°’Ë¬«°—∫°“√√—∫‡√◊ËÕß

√âÕß‡√’¬π¢ÕßºŸâ„™â∫√‘°“√, °“√§ÿâ¡§√Õß ‘∑∏‘¢ÕßºŸâ„™â

∫√‘°“√‚∑√§¡π“§¡‡°’Ë¬«°—∫¢âÕ¡Ÿ≈ à«π∫ÿ§§≈ ‡ªìπμâπ

·¡â·μà„πª√–°“» °∑™. ‡√◊ËÕß À≈—°‡°≥±å·≈–«‘∏’°“√

Õπÿ≠“μ„Àâ„™â§≈◊Ëπ§«“¡∂’Ë‡æ◊ËÕ°“√ª√–°Õ∫°‘®°“√

‚∑√»—æ∑å‡§≈◊ËÕπ∑’Ë IMT ¬à“π 2.1 GHz °Á¬—ß‰¥â°”Àπ¥

¡“μ√°“√‡æ◊ËÕ —ß§¡·≈–§ÿâ¡§√ÕßºŸâ∫√‘‚¿§ ¥—ßπ’È

(1) ºŸâ√—∫„∫Õπÿ≠“μμâÕß®—¥∑”·ºπ§«“¡

√—∫º‘¥™Õ∫μàÕ —ß§¡ (Corporate Social

Responsibility : CSR) ¢ÕßÕß§å°√ ‚¥¬„Àâ

§√Õ∫§≈ÿ¡∂÷ ß ‡ √◊Ë Õ ß°“√®—¥°“√¢¬–

Õ‘‡≈Á°∑√Õπ‘° å  ÿ¢¿“æ¢ÕßºŸâ„™â∫√‘°“√

·≈–°“√®—¥∑”·ºπ§«“¡‡ ’Ë ¬ß¥â“π

‡∑§‚π‚≈¬’∑’Ë¡’°“√‡ª≈’Ë¬π·ª≈ßÕ¬à“ß

√«¥‡√Á«

(2) ºŸâ√—∫„∫Õπÿ≠“μ®–μâÕß∑”·ºπ§ÿâ¡§√Õß

ºŸâ∫√‘‚¿§ ‚¥¬„Àâ§√Õ∫§≈ÿ¡∂÷ß‡√◊ËÕß

¡“μ√°“√°“√√—∫‡√◊ËÕß√âÕß‡√’¬π‚¥¬‰¡à¡’

§à“∫√‘°“√ ¡“μ√°“√®—¥°“√°—∫∫√‘°“√∑’Ë

‰¡à‡À¡“– ¡ ·≈–°√–∫«π°“√∑”§«“¡

‡¢â“„®°—∫ª√–™“™π„π°“√μ—Èß ∂“π’«‘∑¬ÿ

§¡π“§¡

(3) ºŸâ√—∫„∫Õπÿ≠“μμâÕß π—∫ πÿπ¿“√°‘®¢Õß

°∑™. „π°“√„Àâ∫√‘°“√‚∑√§¡π“§¡‡æ◊ËÕ

 —ß§¡ ‚¥¬‡©æ“–„π‡√◊ËÕß°“√®—¥„Àâ¡’

∫√‘°“√‚∑√§¡π“§¡ “∏“√≥– ·≈–

∫√‘°“√Õ”π«¬§«“¡ –¥«°„π°“√„™â

∫√‘°“√‚∑√§¡π“§¡ “∏“√≥–Õ¬à“ß∑—Ë«∂÷ß

·°àºŸâ¡’√“¬‰¥âπâÕ¬ §πæ‘°“√ ‡¥Á° §π™√“

ºŸâ∑’ËÕ¬ŸàÀà“ß‰°≈™π∫∑ ·≈–ºŸâ¥âÕ¬‚Õ°“ 

„π —ß§¡

(4) ºŸâ√—∫„∫Õπÿ≠“μμâÕß√–¡—¥√–«—ß¡‘„ÀâºŸâ„¥

„™â ‚§√ß¢à “¬‚∑√§¡π“§¡¢ÕßºŸâ √— ∫

„∫Õπÿ≠“μ„π°“√ª√–°Õ∫∏ÿ√°‘®‚¥¬¡‘™Õ∫

À√◊Õ‡º¬·æ√à´÷Ëß¢âÕ¡Ÿ≈Õ—πÕ“®∑”≈“¬

§«“¡ ß∫‡√’¬∫√âÕ¬À√◊Õ»’≈∏√√¡Õ—π¥’

¢Õßª√–™“™π

Õ¬à“ß‰√°Á¥’  ‘Ëß ”§—≠∑’Ë ÿ¥„π°“√‡ªî¥„Àâ¡’

°“√„Àâ∫√‘°“√‚∑√»—æ∑å‡§≈◊ËÕπ∑’Ë 3G °Á§◊Õ°“√‡æ‘Ë¡

°“√·¢àß¢—π¢÷Èπ„πμ≈“¥‚∑√§¡π“§¡ ‡¡◊ËÕ¡’

ºŸâª√–°Õ∫°“√‡æ‘Ë¡¢÷Èπ·≈–∫√‘°“√∑’ËÀ≈“°À≈“¬·≈–

¡’ª√– ‘∑∏‘¿“æ¥â«¬‡∑§‚π‚≈¬’∑’Ë Ÿß¢÷Èπ ∑â“¬∑’Ë ÿ¥·≈â«

ª√–‚¬™πå¬àÕ¡μ°Õ¬Ÿà°—∫ºŸâ∫√‘‚¿§∑’Ë®– “¡“√∂‡≈◊Õ°

√—∫∫√‘°“√∑’Ë¡’ª√– ‘∑∏‘¿“æ μÕ∫ πÕß§«“¡μâÕß°“√

∑’ËÀ≈“°À≈“¬ „π√“§“∑’Ëμπæ÷ßæÕ„®
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7. ∫∑ √ÿª
√–∫∫‚∑√§¡π“§¡¢Õß‰∑¬π—∫μ—Èß·μà¬ÿ§ºŸ°¢“¥

®π∂÷ßªí®®ÿ∫—π∑’Ë‡ªî¥„Àâ¡’°“√·¢àß¢—π‡ √’ ´÷Ëß∑’Ëºà“π¡“

§ß‡ÀÁπ·≈â««à“√–∫∫ —≠≠“ —¡ª∑“π¿“¬„μâ°ÆÀ¡“¬

„πÕ¥’μ‡ªìπ√–∫∫∑’Ë‰¡à°àÕ„Àâ‡°‘¥ª√–‚¬™πå„π√–¬–¬“«

·≈– ‡ªìπÕÿª √√§ ”§—≠„π°“√·¢à ß¢—πÕ¬à “ ß

‡∑à“‡∑’¬¡°—π„πμ≈“¥‚∑√§¡π“§¡ Õ¬à“ß‰√°Á¥’

·¡â«à“°ÆÀ¡“¬μà“ßÊ ∑’Ë„ÀâÕ”π“®ºŸ°¢“¥·°à¿“§√—∞

®–‰¥â∂Ÿ°¬°‡≈‘°‰ª·≈â« ·μà —≠≠“ —¡ª∑“π∑’Ë‡°‘¥¢÷Èπ

¿“¬„μâ¬ÿ§¢Õß°“√ºŸ°¢“¥¥—ß°≈à“«¬—ß§ßÕ¬Ÿà ´÷Ëß®“°

ª√– ∫°“√≥å∑’Ëºà“π¡“æ‘ Ÿ®πå„Àâ‡ÀÁπ‰¥â«à“√–∫∫

 —¡ª∑“π‡ªìπ√–∫∫∑’Ë‰¡à Õ¥§≈âÕß°—∫√–∫∫°“√

·¢àß¢—π‚¥¬‡ √’Õ¬à“ß‡ªìπ∏√√¡ ·¡â«à“ªí®®ÿ∫—π®–¡’

°∑™. ‡ªìπÕß§å°√°”°—∫¥Ÿ·≈·≈– àß‡ √‘¡„Àâ‡°‘¥°“√

·¢àß¢—πÕ’°∑—Èß‰¥â¡’ª√–°“»À≈—°‡°≥±åÀ≈“¬©∫—∫

‰¡à«à“®–‡ªìπÀ≈—°‡°≥±å‡°’Ë¬«°—∫°“√ÕÕ°„∫Õπÿ≠“μ

ª√–°Õ∫°‘®°“√‚∑√§¡π“§¡ À≈—°‡°≥±åªÑÕß°—π

°“√°√–∑”Õ—πºŸ°¢“¥À√◊Õ°àÕ„Àâ‡°‘¥§«“¡‰¡à‡ªìπ∏√√¡

„π°“√·¢àß¢—π„π°‘®°“√‚∑√§¡π“§¡ À≈—°‡°≥±å

·≈–«‘∏’°“√æ‘®“√≥“°”Àπ¥ºŸâ¡’Õ”π“®‡Àπ◊Õμ≈“¥

„π°‘®°“√‚∑√§¡π“§¡ À≈—°‡°≥±å‡°’Ë¬«°—∫°“√

§ÿâ¡§√ÕßºŸâ∫√‘‚¿§ ‡ªìπμâπ Õ¬à“ß‰√°Á¥’ °“√·¢àß¢—π

„πμ≈“¥‚∑√§¡π“§¡¢Õß‰∑¬°Á¬—ß§ß¡’¢âÕ®”°—¥

Õ—π‡π◊ËÕß¡“®“°√–∫∫ºŸ°¢“¥„πÕ¥’μ´÷Ëß àßº≈¡“∂÷ß

ªí®®ÿ∫—π ¥—ßπ—Èπ °“√Õπÿ≠“μ„Àâ„™â§≈◊Ëπ§«“¡∂’Ë‡æ◊ËÕ

ª√–°Õ∫°‘®°“√‚∑√»—æ∑å‡§≈◊ËÕπ∑’Ë 3G ®÷ß‡ªìπÕ’°

∑“ßÀπ÷Ëß∑’Ë‡æ‘Ë¡°“√·¢àß¢—π¢÷Èπ„πμ≈“¥‚∑√§¡π“§¡

·¡â«à“∑’Ëºà“π®–¡’Õÿª √√§¡“°¡“¬„π™à«ß¢Õß°“√

‡ª≈’Ë¬πºà“π®“° 2G ¿“¬„μâ —≠≠“ —¡ª∑“π‰ª Ÿà 3G

‰¡à«à“®–¥â«¬¡“®“°‡Àμÿº≈¢Õß§«“¡‰¡à‡∑à“‡∑’¬¡°—π

®“°√–∫∫ —≠≠“ —¡ª∑“π„πÕ¥’μÕ—π°àÕ„Àâ‡°‘¥

¢âÕ°—ß«≈¡“°¡“¬‰¡à«à“®–‡ªìπ¢âÕ°—ß«≈„π°“√∂à“¬‚Õπ

≈Ÿ°§â“ ¢âÕ°—ß«≈‡°’Ë¬«°—∫º≈μÕ∫·∑π®“° à«π·∫àß

√“¬‰¥âμ“¡ —≠≠“ —¡ª∑“π®–≈¥≈ßÀ√◊Õ∑”„Àâ√—∞

‡ ’¬ª√–‚¬™πå·≈â«·μàºŸâ„¥®–À¬‘∫¬°¢÷Èπ¡“°≈à“«Õâ“ß

°Áμ“¡ ∑â“¬∑’Ë ÿ¥·≈â« ‡√“§ß®–ªØ‘‡ ∏¡‘‰¥â«à“ 3G

‡ªìπÀπ÷Ëß„π¢—ÈπμÕπ°“√‡ªî¥°“√·¢àß¢—π„πμ≈“¥

‚∑√§¡π“§¡ ‡æ◊ËÕ„Àâ¡’ºŸâª√–°Õ∫°“√‡æ‘Ë¡¢÷Èπ·≈–

∫√‘°“√∑’ËÀ≈“°À≈“¬‚¥¬‡∑§‚π‚≈¬’∑’Ë·μ°μà“ß

∑â“¬∑’Ë ÿ¥·≈â«¬àÕ¡‡ªìπ°“√‡æ‘Ë¡∑“ß‡≈◊Õ°„Àâ·°àºŸâ∫√‘‚¿§

∑’Ë®– “¡“√∂‡≈◊Õ°√—∫∫√‘°“√∑’Ë¡’ª√– ‘∑∏‘¿“æ Ÿß ÿ¥

„πμ≈“¥∑’Ë¡’°“√·¢àß¢—πÕ¬à“ß·∑â®√‘ß
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023



081§≥–°√√¡°“√°‘®°“√‚∑√§¡π“§¡·Ààß™“μ‘

°“√ª√–‡¡‘π¡Ÿ≈§à“§≈◊Ëπ§«“¡∂’Ë
„π¬à“π∑’Ë¡’§«“¡μâÕß°“√„™âß“π Ÿß
°’√μ‘ Õ“¿“æ—π∏ÿå ºŸâ∫√‘À“√√–¥—∫μâπ
°π°«√√≥ »√’™—¬™π– æπ—°ß“πªØ‘∫—μ‘°“√√–¥—∫ Ÿß
°ÿ≈ª“≈’ μ—πμ‘«ß»å æπ—°ß“πªØ‘∫—μ‘°“√√–¥—∫°≈“ß
 ”π—°ß“π§≥–°√√√¡°“√°‘®°“√‚∑√§¡π“§¡·Ààß™“μ‘

∑”‰¡μâÕß¡’°“√ª√–‡¡‘π¡Ÿ≈§à“§≈◊Ëπ§«“¡∂’Ë«‘∑¬ÿ
‡ªìπ∑’Ë∑√“∫°—π¥’«à“§≈◊Ëπ§«“¡∂’Ë«‘∑¬ÿ ‡ªìπ∑√—æ¬“°√∑’Ë¡’§«“¡ ”§—≠·≈–‡ªìπªí®®—¬ ”§—≠„π°“√æ—≤π“

‡»√…∞°‘®·≈– —ß§¡¢Õßª√–‡∑» √«¡∑—Èß¬—ß¡’§«“¡ ”§—≠μàÕ°‘®°“√§«“¡¡—Ëπ§ß¢Õß™“μ‘  ”À√—∫°“√æ—≤π“

¥â“π°‘®°“√‚∑√§¡π“§¡¢Õßª√–‡∑» ‡§√◊Õ¢à“¬‚∑√§¡π“§¡ª√– ‘∑∏‘¿“æ Ÿß (High Performance Network)

∂Ÿ°π”‰ª„™â‡æ◊ËÕμÕ∫ πÕß§«“¡μâÕß°“√¢ÕßºŸâ„™â∫√‘°“√¥â“π√–∫∫‡§√◊Õ¢à“¬‰√â “¬ „π¢≥–∑’Ë§≈◊Ëπ§«“¡∂’Ë„π

¬à“π‡¥’¬«°—ππ’È “¡“√∂π”‰ª„™âª√–‚¬™πå„π°‘®°“√∑’Ë·μ°μà“ß°—π‰¥â ∑”„Àâ§≈◊Ëπ§«“¡∂’Ë°≈“¬‡ªìπ∑√—æ¬“°√

 “∏“√≥–∑’Ë¡’Õ¬ŸàÕ¬à“ß®”°—¥·≈–Õ“®‰¡à‡æ’¬ßæÕμàÕºŸâª√–°Õ∫°“√∑ÿ°√“¬ (Scarcity of Resource)  àßº≈„Àâ‡°‘¥

§«“¡¢“¥·§≈π ”À√—∫°“√„™âß“π§≈◊Ëπ§«“¡∂’Ë„π∫“ß¬à“π ∑√—æ¬“°√§≈◊Ëπ§«“¡∂’Ë«‘∑¬ÿ®÷ß¡’¡Ÿ≈§à“„πμ—«‡Õß

÷́Ëß¬“°μàÕ°“√ª√–‡¡‘π ¥—ßπ—Èπ„π°“√∫√‘À“√∑√—æ¬“°√„Àâ‡°‘¥ª√–‚¬™πå Ÿß ÿ¥μàÕª√–‡∑»™“μ‘·≈–ª√–™“™π

Àπà«¬ß“π∑’Ë‡°’Ë¬«¢âÕß„π°“√°”°—∫¥Ÿ·≈®÷ß§«√°”Àπ¥À≈—°‡°≥±å·≈–°√–∫«π°“√®—¥ √√∑√—æ¬“°√∑’Ë¡’

ª√– ‘∑∏‘¿“æ ‡æ◊ËÕπ”‰ª Ÿà°“√„™â∑√—æ¬“°√§≈◊Ëπ§«“¡∂’Ë„Àâ‡°‘¥ª√–‚¬™πå Ÿß ÿ¥ ´÷Ëß√«¡∂÷ß°“√Õπÿ≠“μ„Àâ‡Õ°™π

π”∑√—æ¬“°√¥—ß°≈à“«¡“„™âª√–‚¬™πå„π‡™‘ßæ“≥‘™¬å·≈–®à“¬º≈μÕ∫·∑π§◊π Ÿà√—∞ ¥â«¬‡Àμÿπ’È®÷ß¡’§«“¡®”‡ªìπ

Õ¬à“ß¬‘Ëß∑’ËμâÕß°”Àπ¥∫√√∑—¥∞“π„π°“√ª√–‡¡‘π¡Ÿ≈§à“∑√—æ¬“°√§≈◊Ëπ§«“¡∂’Ë ‡æ◊ËÕ “¡“√∂°”Àπ¥º≈μÕ∫·∑π

§◊π Ÿà√—∞¢—ÈπμË”·≈–™¥‡™¬μâπ∑ÿπ∑“ß —ß§¡∑’Ë Ÿ≠‡ ’¬‰ª∑—Èß„π√Ÿªμ—«‡ß‘π·≈–¡‘„™àμ—«‡ß‘π (Price and Non-Price)
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À≈—°°“√∑—Ë«‰ª‡°’Ë¬«°—∫§≈◊Ëπ§«“¡∂’Ë
§≈◊Ëπ§«“¡∂’Ë‡ªìπ∑√—æ¬“°√∏√√¡™“μ‘∑’Ë„™â‰¥â

‚¥¬‰¡àÀ¡¥ ‘Èπ ·μà¡’Õ¬ŸàÕ¬à“ß®”°—¥„π·μà≈–™à«ß‡«≈“

(Inexhaustible limited resource) ‚¥¬§≈◊Ëπ§«“¡∂’Ë

‡ªìπ∑√—æ¬“°√∑’Ë®”‡ªìπμàÕ∫√‘°“√‰√â “¬ ‡æ◊ËÕ°“√ ◊ËÕ “√

°“√ àß¢âÕ¡Ÿ≈¢à“« “√ °“√ªÑÕß°—πª√–‡∑» °“√¢π àß

·≈–°“√«‘®—¬·≈–æ—≤π“ ‡ªìπμâπ §«“¡ ”§—≠

§«“¡®”‡ªìπ„π°“√„™âß“π ·≈–§ÿ≥ ¡∫—μ‘‡©æ“–¢Õß

§≈◊Ëπ§«“¡∂’Ë ‡ªìπ à«π ”§—≠∑’Ë∑”„Àâ§≈◊Ëπ§«“¡∂’Ë

°≈“¬‡ªìπ∑√—æ¬“°√∑’Ë¡’¡Ÿ≈§à“ °“√ª√–‡¡‘π¡Ÿ≈§à“

§≈◊Ëπ§«“¡∂’Ë®÷ß‡ªìπÀπâ“∑’Ë ”§—≠ª√–°“√Àπ÷Ëß¢Õß

Àπà«¬ß“π∑’Ë∑”Àπâ“∑’Ë°”°—∫¥Ÿ·≈ Õ—π®– àßº≈„Àâ¡’

°“√π”§≈◊Ëπ§«“¡∂’Ë‰ª„™âß“πÕ¬à“ß¡’ª√– ‘∑∏‘¿“æ

‚¥¬‰¡à‡°‘¥°“√√∫°«π√–À«à“ß°—π¢ÕßºŸâ„™âß“π

‡¡◊ËÕ‡√“»÷°…“·π«∑“ß„π°“√§”π«≥‡æ◊ËÕÀ“

¡Ÿ≈§à“ª√–‡¡‘π§≈◊Ëπ§«“¡∂’Ë ®÷ß®”‡ªìπμâÕß¡’°“√

·¬°ª√–‡¿∑¢Õß°“√„™âß“π§≈◊Ëπ§«“¡∂’Ë„π¬à“πμà“ßÊ

‚¥¬æ‘®“√≥“®“°«—μ∂ÿª√– ß§å¢Õß°“√π”§≈◊Ëπ§«“¡∂’Ë

‰ª„™âª√–°Õ∫°‘®°“√ Õ“∑‘‡™àπ «—μ∂ÿª√– ß§å„π¥â“π

§«“¡¡—Ëπ§ß¢Õßª√–‡∑» ¥â“π∏ÿ√°‘®°“√§â“ ¥â“π°“√

 ◊ËÕ “√ ·≈–¥â“π°‘®°“√°√–®“¬‡ ’¬ß·≈–°‘®°“√

‚∑√∑—»πå ‡ªìπμâπ ‡π◊ËÕß®“°°“√π”§≈◊Ëπ§«“¡∂’Ë

‰ª„™âß“π„π·μà≈–°‘®°“√π—Èπ æ∫«à“¡’√Ÿª·∫∫∑’Ë

·μ°μà“ß°—πÕÕ°‰ª ‰¡à«à“®–‡ªìπ§≈◊Ëπ§«“¡∂’Ë∑’Ë„™âß“π

(Frequency) §«“¡°«â“ß™àÕß§≈◊Ëπ§«“¡∂’Ë (Bandwidth)

æ◊Èπ∑’Ë§√Õ∫§≈ÿ¡„π°“√„Àâ∫√‘°“√ (Coverage Area)

®”π«πºŸâ„™â∫√‘°“√ Õ’°∑—Èß°“√„™âß“π§≈◊Ëπ§«“¡∂’Ë

¬—ßμâÕß¡’°“√§”π÷ß∂÷ß¢Õ∫‡¢μ°“√Õπÿ≠“μ„Àâ„™âß“π

§≈◊Ëπ§«“¡∂’Ë∑’Ë°”Àπ¥‚¥¬Àπà«¬ß“π°”°—∫¥Ÿ·≈

Õ—π®– àßº≈μàÕ§«“¡ “¡“√∂·≈–§«“¡‡ ’Ë¬ß„π

°“√π”§≈◊Ëπ§«“¡∂’Ë‰ªª√–°Õ∫°‘®°“√¥â«¬ ¥—ßπ—Èπ

®÷ß®”‡ªìπμâÕß‡≈◊Õ°„™â·π«∑“ß„π°“√§”π«≥‡æ◊ËÕ„Àâ

¡’§«“¡‡À¡“– ¡„π·μà≈–√Ÿª·∫∫¢Õß°‘®°“√°“√„™â

§≈◊Ëπ§«“¡∂’Ë ∑—Èßπ’È °“√°”Àπ¥√“¬≈–‡Õ’¬¥ μ≈Õ¥®π

§”π‘¬“¡¢Õß°“√ª√–‡¡‘π¡Ÿ≈§à“§≈◊Ëπ§«“¡∂’Ë„π‡∫◊ÈÕßμâπ

§«√¡’§«“¡™—¥‡®π ‡™àπ ¬à“π§≈◊Ëπ§«“¡∂’Ë∑’Ë∑”°“√

ª√–‡¡‘π √«¡∑—Èßª√–‡¿∑¢Õß°“√„Àâ∫√‘°“√®“°°“√π”

§≈◊Ëπ§«“¡∂’Ë‰ª„™âª√–°Õ∫°‘®°“√ «—π∑’Ë∑”°“√ª√–‡¡‘π

¡Ÿ≈§à“ «—μ∂ÿª√– ß§å¢Õß°“√ª√–‡¡‘π¡Ÿ≈§à“  ¡¡μ‘∞“π

·≈–·À≈àß¢âÕ¡Ÿ≈∑’Ë„™âª√–°Õ∫°“√ª√–‡¡‘π¡Ÿ≈§à“

‡ªìπμâπ

·π«§‘¥„π°“√§”π«≥‡æ◊ËÕÀ“¡Ÿ≈§à“ª√–‡¡‘π

§≈◊Ëπ§«“¡∂’Ë “¡“√∂·∫àß‰¥â‡ªìπ 2 ª√–‡¿∑ §◊Õ

°“√ª√–‡¡‘π¡Ÿ≈§à“§≈◊Ëπ§«“¡∂’Ë‡™‘ß§ÿ≥¿“æ (Qualitative

Analysis) ·≈–°“√ª√–‡¡‘π¡Ÿ≈§à“§≈◊Ëπ§«“¡∂’Ë‡™‘ßª√‘¡“≥

(Quantitative Analysis) ´÷Ëß‡¡◊ËÕπ”º≈°“√ª√–‡¡‘π

∑—Èß Õß¥â“π¡“ª√–¡«≈√à«¡°—π ®–∑”„Àâ‰¥â¡Ÿ≈§à“

ª√–‡¡‘π∑’Ë§«√®–‡ªìπ¢Õß§≈◊Ëπ§«“¡∂’Ë¬à“πÀπ÷Ëß1

√Ÿª∑’Ë 1 ·π«§‘¥„π°“√ª√–‡¡‘π¡Ÿ≈§à“

„∫Õπÿ≠“μ§≈◊Ëπ§«“¡∂’Ë

1 ‚§√ß°“√»÷°…“‡æ◊ËÕ°”Àπ¥¡Ÿ≈§à“ª√–‡¡‘π¢Õß§≈◊Ëπ§«“¡∂’Ë 1900 MHz  ”À√—∫∫√‘°“√‚∑√»—æ∑å‡§≈◊ËÕπ∑’Ë„π¬ÿ§Õπ“§μ (3G) √à«¡°—∫ ∂“∫—π ENST
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2 Spectrum Management Master Plan Phase 1 Report for the Office of the National Telecommunications Commission of Thailand by
Inter Connect Communications, 30 September 2009, Exhibit 44: Summary of Spectrum Demand Trends and Implications for NTC
Action for the coming decade.

§«“¡μâÕß°“√„™âß“π§≈◊Ëπ§«“¡∂’Ë
°—∫¡Ÿ≈§à“§≈◊Ëπ§«“¡∂’Ë

ªí®®ÿ∫—π§≈◊Ëπ§«“¡∂’Ë¡’°“√π”‰ª„™âß“π„π

∫√‘°“√μà“ßÊ Õ“∑‘ ‚∑√»—æ∑å‡§≈◊ËÕπ∑’Ë °“√ àß —≠≠“≥

ºà“π¥“«‡∑’¬¡ °“√°√–®“¬‡ ’¬ß«‘∑¬ÿ‚∑√∑—»πå

°“√ àß —≠≠“≥·∫∫ª√–®”∑’Ë ∫√‘°“√À√◊Õ‡∑§‚π‚≈¬’

∫“ßª√–‡¿∑ ∑—Èßπ’È‡¡◊ËÕ‡°‘¥§«“¡μâÕß°“√„™â§≈◊Ëπ§«“¡∂’Ë

¬à“π„¥¬à“πÀπ÷Ëß ®– àßº≈∑”„Àâ¡Ÿ≈§à“¢Õß§≈◊Ëπ§«“¡∂’Ë

„π¬à“π¥—ß°≈à“«‡æ‘Ë¡ Ÿß¢÷Èπ ‚¥¬æ∫«à“§«“¡μâÕß°“√

„™âß“π®– Ÿß¢÷Èπ‡°‘¥‰¥â®“°ªí®®—¬À≈—°Ê 2  à«π §◊Õ

§«“¡μâÕß°“√π”§≈◊Ëπ§«“¡∂’Ë‰ª„Àâ∫√‘°“√ ·≈–°“√

æ—≤π“¢Õß‡∑§‚π‚≈¬’∑’Ë àßº≈μàÕ°“√≈¥≈ß¢Õßμâπ∑ÿπ

À√◊Õ‡ªìπ°“√‡æ‘Ë¡§«“¡À≈“°À≈“¬„π°“√„Àâ∫√‘°“√

∑—Èßπ’È „π°“√»÷°…“·π«‚πâ¡§«“¡μâÕß°“√„™âß“π

§≈◊Ëπ§«“¡∂’Ë¢Õßª√–‡∑»‰∑¬„π¬ÿ§ 10 ªï¢â“ßÀπâ“2

 “¡“√∂· ¥ßμ—«Õ¬à“ßª√–‡¿∑∫√‘°“√‰¥â ¥—ßπ’È

Spectrum Principle Demand Principle Technical Demand Trend for
Application Developments Developments Coming Decade

Cellular Mobile ë ®”π«πºŸâ„™â‚∑√»—æ∑å¡◊Õ∂◊Õ ë ·π«‚πâ¡§«“¡μâÕß°“√ ë ·π«‚πâ¡§«“¡μâÕß°“√
¡’‡æ‘Ë¡¢÷Èπ „™âß“π∑’Ë§«“¡‡√Á« Ÿß¢÷Èπ „™âß“π‡æ‘Ë¡¢÷Èπ √«¡∑—Èß

ë ¡’°“√„™â∫√‘°“√¥â“π√—∫- àß bits/Hz ®“°°“√¡’ §«“¡¢“¥·§≈π∑√—æ¬“°√
¢âÕ¡Ÿ≈∑’Ë‡æ‘Ë¡¢÷ÈπÕ¬à“ß¡’ ‡∑§‚π‚≈¬’„À¡àÊ ‡™àπ LTE §≈◊Ëπ§«“¡∂’Ë∑’Ë®–‡æ‘Ë¡¢÷Èπ
π—¬ ”§—≠ μ“¡‰ª¥â«¬

FBWA ë §«“¡μâÕß°“√„™âß“π¡’ ë ‡∑§‚π‚≈¬’∑’Ë„™âß“π§“¥«à“ ë ·π«‚πâ¡§«“¡μâÕß°“√
·π«‚πâ¡∑’Ë‡æ‘Ë¡¢÷ÈπÀ“°¡’ ®–‡ªìπ WiMAX „™âß“π‡æ‘Ë¡¢÷Èπ √«¡∑—Èß
°“√„Àâ∫√‘°“√ commercial §«“¡¢“¥·§≈π∑√—æ¬“°√
services §≈◊Ëπ§«“¡∂’Ë∑’Ë®–‡æ‘Ë¡¢÷Èπ

μ“¡‰ª¥â«¬
Land Mobile - ë Vehicle Fleets ·≈– ë √–∫∫¥‘®‘μÕ≈∑’Ë„™â√à«¡°—π ë ·π«‚πâ¡§«“¡μâÕß°“√
Other ºŸâ„™âß“π‡§≈◊ËÕπ∑’Ë ‡™àπ DMR/DPMR, Tetra „™âß“π‡æ‘Ë¡¢÷Èπ ·μà‰¡àæ∫

ë °“√„™âß“π√à«¡°—π ”À√—∫ and broadband Tetra §«“¡¢“¥·§≈π¢Õß
‡Àμÿ°“√≥å©ÿ°‡©‘π·≈– ë °“√π”‡∑§‚π‚≈¬’∑’Ë¡’ ∑√—æ¬“°√§≈◊Ëπ§«“¡∂’Ë
∫√‘°“√¢Õß√—∞ √“§“∂Ÿ°·≈–‡°‘¥ª√–‚¬™πå

ë ‡ªìπ°“√„™âß“π¥â“π¢âÕ¡Ÿ≈  Ÿß ÿ¥¡“„™âß“π Õ“∑‘‡™àπ
Family radio/PMR446

Radiolocation ë §«“¡μâÕß°“√„™âß“π ë Digital radars ®– “¡“√∂ ë ·π«‚πâ¡§«“¡μâÕß°“√
§≈◊Ëπ§«“¡∂’Ë®–‡æ‘Ë¡¢÷Èπ π”¡“„™â·∑π narrower band „™âß“π‡æ‘Ë¡¢÷Èπ ·μà‰¡àæ∫
À“°¡’°“√ √â“ß∑à“‡√◊Õ ·≈–Õ“®¡’°“√ migrate ®“° §«“¡¢“¥·§≈π¢Õß
À√◊Õ π“¡∫‘π‡æ‘Ë¡‡μ‘¡ S-Band radar ¡“¬—ß X-Band ∑√—æ¬“°√§≈◊Ëπ§«“¡∂’Ë

radar ‰¥â
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ª√–‡¿∑¢Õß§≈◊Ëπ§«“¡∂’Ë
®”·π°μ“¡Õÿª ß§å

‡√“ “¡“√∂·∫àßª√–‡¿∑¢Õß§≈◊Ëπ§«“¡∂’Ëμ“¡

§«“¡μâÕß°“√„™âß“π‰¥â¥—ßπ’È

ë §≈◊Ëπ§«“¡∂’Ë∑’Ë‰¡à¡’Õÿª ß§å (No Demand)

‡ªìπ§≈◊Ëπ§«“¡∂’Ë∑’Ë‰¡à¡’°“√®—¥ √√ ´÷ËßÕ“®¡’

 “‡Àμÿ¡“®“°¬à“π§«“¡∂’Ë¥—ß°≈à“«‰¡àμ√ß

μ“¡§«“¡μâÕß°“√μàÕ°“√ª√–°Õ∫°‘®°“√

À√◊Õ„Àâ∫√‘°“√¢ÕßºŸâ„™âß“π§≈◊Ëπ§«“¡∂’Ë

À√◊Õ¢âÕ®”°—¥¥â“π‡∑§‚π‚≈¬’∑’ËÕ“®¬—ß‰¡à¡’

°“√º≈‘μÕÿª°√≥å¡“√Õß√—∫°“√π”‰ª„™âß“π

‡ªìπμâπ

ë §≈◊Ëπ§«“¡∂’Ë∑’ËÕÿª ß§å‰¡à‡°‘π°«à“Õÿª∑“π

(No Excess Demand) ‚¥¬∑—Ë«‰ª·≈â«‡ªìπ

§≈◊Ëπ§«“¡∂’Ë∑’Ë¡’°“√®—¥ √√‰«â ”À√—∫°‘®°“√

‡©æ“–°‘® À√◊Õ‡ªìπ§≈◊Ëπ§«“¡∂’Ë„π¬à“π∑’Ë¡’

ºŸâ¢Õ„™â∫√‘°“√πâÕ¬°«à“®”π«π§≈◊Ëπ§«“¡∂’Ë

∑’Ë‰¥â¡’°“√®—¥ √√‰«â ”À√—∫ª√–‡¿∑∫√‘°“√π—ÈπÊ

ë §≈◊Ëπ§«“¡∂’ËÕÿª ß§å‡°‘π (Excess Demand)

À¡“¬∂÷ß §≈◊Ëπ§«“¡∂’Ë∑’Ë “¡“√∂π”‰ª„™â‡æ◊ËÕ

°‘®°“√∑’Ë·μ°μà“ß°—π‰¥â ∑”„Àâ§≈◊Ëπ§«“¡∂’Ë

∑’Ë¡’Õ¬ŸàÕ“®‰¡à‡æ’¬ßæÕμàÕºŸâª√–°Õ∫°“√

∑ÿ°√“¬ (Scarcity of Resource) Õ’°∑—Èß¬—ß°àÕ„Àâ

‡°‘¥º≈μÕ∫·∑π∑“ß∏ÿ√°‘®‰¥âÕ¬à“ß¡À“»“≈

μ—«Õ¬à“ß‡™àπ ∏ÿ√°‘®∫√‘°“√‚∑√»—æ∑å‡§≈◊ËÕπ∑’Ë

«‘∑¬ÿ°√–®“¬‡ ’¬ß·≈–‚∑√∑—»πå ·≈–°“√„Àâ

∫√‘°“√Õ‘π‡∑Õ√å‡πÁμ§«“¡‡√Á« Ÿß

°“√æ‘®“√≥“¡Ÿ≈§à“ª√–‡¡‘π¢Õß
§≈◊Ëπ§«“¡∂’Ëμ“¡≈—°…≥–¢ÕßÕÿª ß§å

ë §≈◊Ëπ§«“¡∂’Ë∑’Ë‰¡à‰¥â¡’°“√®—¥ √√·≈–‰¡à¡’

Õÿª ß§å (No Demand) °√≥’π’ÈÕ“®æ‘®“√≥“

‰¥â«à“§≈◊Ëπ§«“¡∂’Ë„π¬à“π¥—ß°≈à“«‡ ¡◊Õπ

‰¡à¡’¡Ÿ≈§à“ À√◊Õ¡’¡Ÿ≈§à“‡∑à“°—∫»Ÿπ¬å ‡π◊ËÕß®“°

‡ªìπ¬à“π§«“¡∂’Ë∑’ËºŸâ„™âß“π‰¡à “¡“√∂π”‰ª

„™âß“π‰¥â

ë §≈◊Ëπ§«“¡∂’Ë∑’Ë¡’Õÿª ß§å√–¥—∫Àπ÷Ëß·μà‰¡à‡°‘π

°«à“Õÿª∑“π ·≈–¡’§≈◊Ëπ§«“¡∂’Ë‡À≈◊Õ„™â

‡æ’¬ßæÕ ´÷Ëßæ‘®“√≥“‰¥â«à“¡Ÿ≈§à“¢Õß§≈◊Ëπ

§«“¡∂’Ë¬—ß§ß‰¡à¡’¡Ÿ≈§à“¥â“π§«“¡À“¬“°

¢Õß∑√—æ¬“°√ ·μàÕ“®¡’¡Ÿ≈§à“‡∑à“°—∫

μâπ∑ÿπ„π°“√∫√‘À“√®—¥°“√·≈–°”°—∫¥Ÿ·≈

°“√„™â§≈◊Ëπ§«“¡∂’Ë

ë §≈◊Ëπ§«“¡∂’Ë∑’Ë¡’Õÿª ß§å¡“°°«à“Õÿª∑“π

‡π◊ËÕß¥â«¬ª√‘¡“≥§«“¡μâÕß°“√„™â§≈◊Ëπ

§«“¡∂’Ë‡æ◊ËÕª√–°Õ∫°‘®°“√À√◊Õ„Àâ∫√‘°“√

ª√–‡¿∑π—ÈπÊ ¡’¡“°°«à“®”π«π§≈◊Ëπ§«“¡∂’Ë

∑’Ë “¡“√∂®—¥ √√‰¥â ®÷ß∑”„Àâ‡°‘¥§«“¡

¢“¥·§≈π¢Õß∑√—æ¬“°√§≈◊Ëπ§«“¡∂’Ë ·≈–

 àßº≈„Àâ‰¡à “¡“√∂®—¥ √√§≈◊Ëπ§«“¡∂’Ë

„Àâ°—∫ºŸâ∑’ËμâÕß°“√„™âß“π‰¥â∑ÿ°√“¬ °√≥’π’È

®–æ‘®“√≥“‰¥â«à“§≈◊Ëπ§«“¡∂’Ë¡’¡Ÿ≈§à“

‡∑à“°—∫¡Ÿ≈§à“¢Õß§≈◊Ëπ§«“¡∂’Ë∑’Ë –∑âÕπ

§«“¡¢“¥·§≈πÀ√◊Õ§«“¡À“¬“°¢Õß

∑√—æ¬“°√ ÷́Ëß¡Ÿ≈§à“¥—ß°≈à“« “¡“√∂

ª√–‡¡‘πÀ“§à“‰¥âÀ≈“¬·π«∑“ß Õ“∑‘‡™àπ

¡Ÿ≈§à“®“°°“√ª√–¡Ÿ≈ ¡Ÿ≈§à“ AIP ‡ªìπμâπ
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°“√°”Àπ¥¡Ÿ≈§à“§≈◊Ëπ§«“¡∂’Ë∑’Ë¡’
Õÿª ß§å à«π‡°‘π (Excess Demand)

‡¡◊ËÕæ‘®“√≥“∂÷ß§≈◊Ëπ§«“¡∂’Ë∑’Ë¡’Õÿª ß§å

 à«π‡°‘π ´÷Ëß∂◊Õ«à“‡ªìπ§≈◊Ëπ§«“¡∂’Ë∑’Ë¡’¡Ÿ≈§à“

Õ—π –∑âÕπ∂÷ß§«“¡¢“¥·§≈πÀ√◊Õ§«“¡À“¬“°¢Õß

∑√—æ¬“°√μàÕ§«“¡μâÕß°“√„™âß“π ·≈–®”‡ªìπ∑’Ë®–

μâÕß¡’°“√ª√–‡¡‘π¡Ÿ≈§à“‡æ◊ËÕ„™â„π°“√∫√‘À“√®—¥°“√

·≈–°”°—∫¥Ÿ·≈°“√„™âß“π§≈◊Ëπ§«“¡∂’Ë ´÷Ëß„π°“√

ª√–‡¡‘π¡Ÿ≈§à“§≈◊Ëπ§«“¡∂’Ëπ—Èπ  “¡“√∂·¬°æ‘®“√≥“

‰¥â‡ªìπ 2  à«π ¥—ßπ’È

 à«π∑’Ë 1 °“√ª√–‡¡‘π¡Ÿ≈§à“§≈◊Ëπ§«“¡∂’Ë
‡™‘ß§ÿ≥¿“æ
°“√ª√–‡¡‘π¡Ÿ≈§à“§≈◊Ëπ§«“¡∂’Ë‡™‘ß§ÿ≥¿“æ

‡ªìπ‡ ¡◊Õπ°“√°”Àπ¥°√Õ∫§«“¡§‘¥„π°“√

ª√–‡¡‘π§«“¡‡ªìπ‰ª‰¥â¢Õßªí®®—¬μà“ßÊ ∑’Ë®–¡’º≈μàÕ

¡Ÿ≈§à“§≈◊Ëπ§«“¡∂’Ë ‚¥¬·π«§‘¥„π°“√ª√–‡¡‘π¡Ÿ≈§à“

¥â«¬«‘∏’¥—ß°≈à“« “¡“√∂·∫àß‰¥â‡ªìπ 2 °√≥’

ë °“√æ‘®“√≥“‡°’Ë¬«°—∫ ‘∑∏‘„π°“√„™â§≈◊Ëπ

§«“¡∂’Ë∑’Ë‰¥â√—∫®“°„∫Õπÿ≠“μ„π°≈ÿà¡∫√‘°“√Àπ÷ËßÊ:

‡ªìπ°“√«‘‡§√“–Àåº≈°√–∑∫∑’Ë®–‡°‘¥¢÷Èπ®“°°“√∫√‘À“√

®—¥°“√§≈◊Ëπ§«“¡∂’Ë„π¡‘μ‘μà“ßÊ ´÷Ëß°“√∫√‘À“√®—¥°“√

À√◊Õ®—¥ √√§≈◊Ëπ§«“¡∂’Ë„π·μà≈–°√≥’ ÷́Ëß®– àßº≈

°√–∑∫μàÕ¡Ÿ≈§à“§≈◊Ëπ§«“¡∂’Ë∑’Ë·μ°μà“ß°—πÕÕ°‰ª

ë °“√ª√–‡¡‘π≈—°…≥–„∫Õπÿ≠“μ ·≈–°“√

°”Àπ¥¢Õ∫‡¢μ/‡ß◊ËÕπ‰¢¢Õß„∫Õπÿ≠“μ (Force of

License3): ‡ªìπ°“√«‘‡§√“–Àåªí®®—¬∑’Ë‡°‘¥®“°≈—°…≥–

„∫Õπÿ≠“μ ·≈–°“√°”Àπ¥¢Õ∫‡¢μ/‡ß◊ËÕπ‰¢¢Õß

„∫Õπÿ≠“μ ‚¥¬¡’°“√æ‘®“√≥“ªí®®—¬μà“ßÊ ∑’Ë¡’º≈

μàÕ°“√ª√–°Õ∫°“√¢ÕßºŸâ‰¥â√—∫„∫Õπÿ≠“μ Õ—π®–

‡ªìπμ—«·ª√ ”§—≠ ”À√—∫°“√ª√–‡¡‘π¡Ÿ≈§à“§≈◊Ëπ

§«“¡∂’Ë ´÷Ëß§«“¡‡ ’Ë¬ß¢Õßªí®®—¬¥—ß°≈à“«∑’Ë¡’º≈μàÕ

°“√ª√–°Õ∫°“√¢ÕßºŸâ‰¥â√—∫„∫Õπÿ≠“μ§≈◊Ëπ§«“¡∂’Ë

 à«π∑’Ë 2 °“√ª√–‡¡‘π¡Ÿ≈§à“§≈◊Ëπ§«“¡∂’Ë
‡™‘ßª√‘¡“≥
°“√ª√–‡¡‘π¡Ÿ≈§à“§≈◊Ëπ§«“¡∂’Ë‡™‘ßª√‘¡“≥

‡ªìπ°“√π”·π«§‘¥∑“ß§≥‘μ»“ μ√å·≈– ∂‘μ‘¡“ª√—∫

ª√–¬ÿ°μå„™â°—∫°“√«‘‡§√“–Àå∑“ß‡»√…∞»“ μ√å ‚¥¬

ºà“π°√–∫«π°“√√«∫√«¡¢âÕ¡Ÿ≈·≈–æ‘®“√≥“‡ß◊ËÕπ‰¢

μà“ßÊ ∑’Ë‡°’Ë¬«¢âÕß ‚¥¬π”¡“ª√–‡¡‘π‡ªìπμ—«‡≈¢

 ”À√—∫¡Ÿ≈§à“§≈◊Ëπ§«“¡∂’Ë ÷́Ëß “¡“√∂∑”‰¥âÀ≈“¬

·π«∑“ß ¥—ßμàÕ‰ªπ’È

ë °“√ª√–‡¡‘π¡Ÿ≈§à“§≈◊Ëπ§«“¡∂’Ë®“°√“¬‰¥ â

(Income Approach) À√◊Õ∑’Ë‡√’¬°«à“ Business Value

‡ªìπ°“√æ‘®“√≥“¡Ÿ≈§à“§≈◊Ëπ§«“¡∂’Ë„π¡ÿ¡¡Õß¢Õß

∏ÿ√°‘® ‚¥¬æ‘®“√≥“®“°»—°¬¿“æ„π°“√ √â“ß

º≈μÕ∫·∑πÀ√◊Õ √â“ß√“¬‰¥â®“°°“√‰¥â√—∫ ‘∑∏‘‡¢â“

„™âß“π∑√—æ¬“°√§≈◊Ëπ§«“¡∂’Ëμ≈Õ¥Õ“¬ÿ„∫Õπÿ≠“μ

ë °“√ª√–‡¡‘π¡Ÿ≈§à“§≈◊Ëπ§«“¡∂’Ë®“°¡Ÿ≈§à“

∑“ß‡»√…∞°‘® (Economic wide Approach4) ‡ªìπ°“√

ª√–‡¡‘π¡Ÿ≈§à“§≈◊Ëπ§«“¡∂’Ë¢Õß°“√π”§≈◊Ëπ§«“¡∂’Ë

¬à“πÀπ÷ËßÊ ‰ªª√–°Õ∫°‘®°“√À√◊Õ„Àâ∫√‘°“√ ∑’Ë¡’ à«π

„π°“√‡ √‘¡ √â“ßÀ√◊Õ°√–μÿâπ‡»√…∞°‘®¢Õßª√–‡∑»

ë °“√ª√–‡¡‘π¡Ÿ≈§à“§≈◊Ëπ§«“¡∂’Ë®“°«‘∏’°“√

∑“ß‡»√…∞¡‘μ‘ (Econometric Approach) ‡»√…∞¡‘μ‘

‡ªìπ·¢πßÀπ÷Ëß¢Õß‡»√…∞»“ μ√å∑’Ë‡πâπ‡√◊ËÕß°“√«—¥

§«“¡ —¡æ—π∏å¢Õßμ—«·ª√∑’Ë‡°’Ë¬«¢âÕß∑’Ëª√“°Øμ“¡

 ¿“æ§«“¡‡ªìπ®√‘ß‚¥¬Õ“»—¬§≥‘μ»“ μ√å ·≈–«‘∏’

∑“ß ∂‘μ‘‡ªìπ‡§√◊ËÕß¡◊Õ„π°“√«‘‡§√“–Àå

3 JM Chaduc and G Pogorel, çThe radio Spectrum: Managing a strategic resourceé, ISTE-Wiley, London 2008
4 √“¬ß“πº≈°“√»÷°…“‚§√ß°“√°“√»÷°…“‡æ◊ËÕ°”Àπ¥¡Ÿ≈§à“ª√–‡¡‘π¢Õß§≈◊Ëπ§«“¡∂’Ë 1900 MHz  ”À√—∫∫√‘°“√‚∑√»—æ∑å‡§≈◊ËÕπ∑’Ë„π

¬ÿ§∑’Ë “¡ ‚¥¬ Chalmers University of Technology
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ë °“√ª√–‡¡‘π¡Ÿ≈§à“§≈◊Ëπ§«“¡∂’Ë¥â«¬«‘∏’°“√

‡ª√’¬∫‡∑’¬∫ (Benchmark) ‡ªìπ°“√ª√–‡¡‘π¡Ÿ≈§à“§≈◊Ëπ

§«“¡∂’Ë‚¥¬°“√√«∫√«¡¢âÕ¡Ÿ≈√“§“¢Õß§≈◊Ëπ§«“¡∂’Ë

∑’Ë¡’≈—°…≥–„°≈â‡§’¬ß°—π ‰¡à«à“®–‡ªìπ∑“ß¥â“π

§ÿ≥ ¡∫—μ‘‡©æ“–¢Õß§≈◊Ëπ§«“¡∂’Ëπ—ÈπÊ À√◊Õ√Ÿª·∫∫

°“√„™âß“π§≈◊Ëπ§«“¡∂’Ë

ë °“√ª√–‡¡‘π¡Ÿ≈§à“§≈◊Ëπ§«“¡∂’Ë¥â«¬«‘∏’°“√

μâπ∑ÿπ§à“‡ ’¬‚Õ°“  (Opportunity Cost5) ‡ªìπ°“√

ª√–‡¡‘π¡Ÿ≈§à“º≈μÕ∫·∑π®“°°“√π”§≈◊Ëπ§«“¡∂’Ë

¬à“πÀπ÷ËßÊ ‰ª„™âª√–°Õ∫°‘®°“√À√◊Õ„Àâ∫√‘°“√∑’Ë

 Ÿ≠‡ ’¬‚Õ°“ ‰ª„π°“√‡≈◊Õ°„™â§≈◊Ëπ§«“¡∂’Ë¥—ß°≈à“«

„π°“√ª√–°Õ∫°‘®°“√À√◊Õ„Àâ∫√‘°“√ª√–‡¿∑Õ◊Ëπ

·π«∑“ß°“√ª√–‡¡‘π¡Ÿ≈§à“
§≈◊Ëπ§«“¡∂’Ë‡™‘ß§ÿ≥¿“æ

·π«§‘¥„π°“√ª√–‡¡‘π¡Ÿ≈§à“§≈◊Ëπ§«“¡∂’Ë‡™‘ß

§ÿ≥¿“æ ∂◊Õ‡ªìπÕß§åª√–°Õ∫ ”§—≠„π°“√§”π«≥

À“¡Ÿ≈§à“ª√–‡¡‘π¢Õß§≈◊Ëπ§«“¡∂’Ë¬à“πÀπ÷ËßÊ ‡π◊ËÕß®“°

‡ªìπ°“√æ‘®“√≥“∂÷ßªí®®—¬μà“ßÊ ∑’Ë‰¡à “¡“√∂· ¥ß

º≈°√–∑∫À√◊Õ«—¥§à“‰¥â‡ªìπμ—«‡≈¢ ·μàÕ¬à“ß‰√°Á¥’

ªí®®—¬¥—ß°≈à“«μà“ß¡’ à«π„π°“√ àßº≈°√–∑∫μàÕ

¡Ÿ≈§à“ª√–‡¡‘π¢Õß§≈◊Ëπ§«“¡∂’Ë´÷ËßÕ“®‡ªìπ‰¥â∑—Èß∫«°

·≈–≈∫ ÷́Ëß§«√®–μâÕßπ”¡“æ‘®“√≥“·≈–«‘‡§√“–Àå

‡æ◊ËÕ„Àâ‰¥â¡Ÿ≈§à“ª√–‡¡‘π¢Õß§≈◊Ëπ§«“¡∂’Ë∑’Ë‡À¡“– ¡

‚¥¬Õ“®æ‘®“√≥“‰¥âμ“¡·π«§‘¥¥—ßμàÕ‰ªπ’È

 à«π∑’Ë 1 °“√æ‘®“√≥“‡°’Ë¬«°—∫ ‘∑∏‘„π°“√
„™â§≈◊Ëπ§«“¡∂’Ë∑’Ë ‰¥â√—∫®“°„∫Õπÿ≠“μ
„π°≈ÿà¡∫√‘°“√Àπ÷ËßÊ
°“√°”Àπ¥π‘¬“¡¢Õß ‘∑∏‘„π°“√„™â§≈◊Ëπ

§«“¡∂’Ë ®–μâÕß¡’°“√«‘‡§√“–Àå·π«∑“ß°“√¥”‡π‘πß“π

·≈–π‚¬∫“¬„π‡√◊ËÕß∑’Ë‡°’Ë¬«¢âÕßÕ¬à“ß‡ªìπ√–∫∫ ‚¥¬

Õ“®¡’°“√¥”‡π‘π°√–∫«π°“√Àπ÷Ëß„¥´È”°Á‰¥â ´÷Ëß°“√

æ‘®“√≥“„π‡√◊ËÕß¥—ß°≈à“«®–‡ªìπªí®®—¬ ”§—≠∑’Ë®– àß

º≈°√–∑∫μàÕ¡Ÿ≈§à“ª√–‡¡‘π¢Õß§≈◊Ëπ§«“¡∂’Ë ‡π◊ËÕß®“°

π‚¬∫“¬μà“ßÊ ®–¡’ à«π„π°“√°”Àπ¥∑‘»∑“ß„π°“√

ª√–°Õ∫°‘®°“√·≈–°“√„Àâ∫√‘°“√¢ÕßºŸâ∑’Ë‰¥â√—∫

„∫Õπÿ≠“μ„Àâ„™âß“π§≈◊Ëπ§«“¡∂’Ë ∑—Èßπ’È À—«¢âÕ„π°“√

æ‘®“√≥“¥â“πμà“ßÊ ª√–°Õ∫‰ª¥â«¬

1.1 °“√ª√–‡¡‘π°“√®—¥ √√§≈◊Ëπ§«“¡∂’Ë ”À√—∫

°“√π”‰ª„™âß“π„π·μà≈–∫√‘°“√6

À≈—°‡°≥±å∑’Ë ”§—≠∑’Ë„™â„π°“√∫√‘À“√

®—¥°“√§≈◊Ëπ§«“¡∂’Ë·≈–°“√°”°—∫¥Ÿ·≈ §◊Õ„Àâ¡’

°“√π”§≈◊Ëπ§«“¡∂’Ë‰ª„™âß“π ”À√—∫ª√–°Õ∫°‘®°“√

À√◊Õ„Àâ∫√‘°“√„¥Ê Õ¬à“ß¡’ª√– ‘∑∏‘¿“æ·≈– Õ¥§≈âÕß

°—∫°‘®°“√À√◊Õ∫√‘°“√„π√–¥—∫ “°≈ (Harmonization)

À√◊Õ°“√‰¡à®”°—¥°“√π”§≈◊Ëπ§«“¡∂’Ë‰ª„™âß“π ”À√—∫

ª√–°Õ∫°‘®°“√À√◊Õ„Àâ∫√‘°“√„¥Ê À≈—ß®“°∑’Ë‰¥â¡’°“√

®—¥ √√§≈◊Ëπ§«“¡∂’Ë·≈â« À√◊Õ∑’Ë‡√’¬°«à“§«“¡‡ªìπ°≈“ß

„π°“√„™âß“π (Neutrality) ‚¥¬∑’Ë°“√°”Àπ¥§«“¡

 Õ¥§≈âÕß (Harmonization) ‡ªìπ«‘∏’°“√‡æ◊ËÕ≈¥°“√

√∫°«π°—π„π°“√„™â§≈◊Ëπ§«“¡∂’Ë „ÀâπâÕ¬∑’Ë  ÿ¥

≈¥§«“¡®”‡ªìπ„π°“√ªÑÕß°—π°“√„™âß“π§≈◊Ëπ§«“¡∂’Ë

5 Joint Research Project: Comprehensive Spectrum Valuation and Wireless Performance and Demand Assessment for the Kingdom
of Thailand: Towards an Optimized Spectrum Master Plan

6 ‚§√ß°“√»÷°…“‡æ◊ËÕ°”Àπ¥¡Ÿ≈§à“ª√–‡¡‘π¢Õß§≈◊Ëπ§«“¡∂’Ë 1900 MHz  ”À√—∫∫√‘°“√‚∑√»—æ∑å‡§≈◊ËÕπ∑’Ë„π¬ÿ§Õπ“§μ (3G) √à«¡°—∫
 ∂“∫—π ENST
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√–À«à“ß°‘®°“√À√◊Õ∫√‘°“√ ·≈–ª√–°—π∂÷ß§«“¡ “¡“√∂

„π°“√„™âß“π„πμà“ß·¥π (Roaming)

1.2 °“√ª√–‡¡‘π§ÿ≥ ¡∫—μ‘¢ÕßÕÿª°√≥åÀ√◊Õ

‡∑§‚π‚≈¬’∑’Ë®–π”¡“„™âß“π «à“„Àâ¡’§«“¡‡ªìπ¡“μ√∞“π

À√◊Õ„ÀâÕ‘ √–„π°“√‡≈◊Õ°„™âß“π‰¥â

‡∑§‚π‚≈¬’∑’Ë®–π”¡“„™âª√–°Õ∫°‘®°“√

À≈—ß®“°∑’ËºŸâ¢Õ„∫Õπÿ≠“μ‰¥â√—∫°“√®—¥ √√§≈◊Ëπ

§«“¡∂’Ë‰ª·≈â«π—Èπ Õ“®∂Ÿ°°”Àπ¥§ÿ≥≈—°…≥–„π

‡√◊ËÕß¢Õß§«“¡‡ªìπ¡“μ√∞“πÀ√◊Õ§«“¡‡ªìπ°≈“ß

¢ÕßÕÿª°√≥å∑’Ë„™âß“π ‡™àπ„π‡√◊ËÕß¢ÕßÕÿª°√≥å√—∫

 —≠≠“≥ (Standardization of Terminal and Network

Equipments) ·≈–§«“¡ “¡“√∂„π°“√‡≈◊Õ°„™â

‡∑§‚π‚≈¬’ ‚¥¬‰¡à¡’°“√®”°—¥‡∑§‚π‚≈¬’∑’Ë®–π”¡“

„™âß“π (Technology Neutral) °≈à“«§◊Õ°“√°”Àπ¥

§«“¡‡ªìπ°≈“ß (Standardization) ‡ªìπ°“√«“ß°√Õ∫

∑“ß‡∑§‚π‚≈¬’ ”À√—∫°“√π”‰ªª√–°Õ∫°‘®°“√À√◊Õ

„Àâ∫√‘°“√·∫∫Àπ÷ËßÊ ‡æ◊ËÕ„Àâ°“√„™âÕÿª°√≥åμà“ßÊ

 Õ¥§≈âÕß·≈–‡ªìπ‰ªμ“¡¢âÕ°”Àπ¥∑“ß‡∑§π‘§´÷Ëß

‰¥â¡’°“√°”Àπ¥¡“μ√∞“π¢ÕßÕÿª°√≥å‰«â (Equipment

Standard) À√◊Õμ“¡§ÿ≥≈—°…≥–‡©æ“– (Specification)

‡æ◊ËÕ„Àâ‡°‘¥§«“¡‰¥â‡ª√’¬∫„πμ≈“¥∑—Èß„π à«π¢Õß°“√

 “¡“√∂Õ¬Ÿà√à«¡°—π (Co-existence) À√◊Õ°“√ “¡“√∂

„™âß“π√–À«à“ß°—π (Interoperability) °“√‚√¡¡‘Ëß

√–À«à“ß¥‘π·¥π (Cross-border Roaming) ·≈–°“√

ª√–À¬—¥∑“ß¢π“¥ ‡ªìπμâπ

1.3 °“√°”Àπ¥ ‘∑∏‘„π°“√„™âß“π§≈◊Ëπ§«“¡∂’Ë

‡¡◊ËÕ¡’°“√®—¥ √√§≈◊Ëπ§«“¡∂’Ë‡√’¬∫√âÕ¬·≈â«

 ‘Ëß ”§—≠∑’Ë§«√§”π÷ß®–‡ªìπ„π‡√◊ËÕß¢Õß°“√°”Àπ¥

 ‘∑∏‘„π°“√π”§≈◊Ëπ§«“¡∂’Ë‰ª„™âß“π (Property Right)

´÷Ëß¡’À≈“¬√Ÿª·∫∫ „π°“√®—¥ √√§≈◊Ëπ§«“¡∂’ËÀ√◊Õ

π”§≈◊Ëπ§«“¡∂’Ë«‘∑¬ÿ‰ª„™âß“π„π·μà≈–√Ÿª·∫∫·≈–

·μà≈–«—μ∂ÿª√– ß§å¬àÕ¡‡À¡“– ¡°—∫°“√°”Àπ¥

 ‘∑∏‘°“√„™âß“π∑’Ë·μ°μà“ß°—π ́ ÷Ëß®–π”‰ª Ÿà°“√°”Àπ¥

¡Ÿ≈§à“§≈◊Ëπ§«“¡∂’Ë∑’Ë·μ°μà“ß°—πμ“¡ª√–‚¬™πåÀ√◊Õ

º≈μÕ∫·∑π∑’Ë§“¥«à“®–‡°‘¥¢÷Èπ°—∫ºŸâ∑’Ë‰¥â√—∫°“√

®—¥ √√§≈◊Ëπ§«“¡∂’ËÀ√◊Õ “∏“√≥ª√–‚¬™πå ¥—ßπ’È

ë °“√„Àâ ‘∑∏‘°“√„™âß“π‡©æ“– ‚¥¬¡’

ºŸâ‰¥â√—∫ ‘∑∏‘‚¥¬ ¡∫Ÿ√≥å‡æ’¬ß√“¬‡¥’¬«

À√◊ÕÕ“®‡√’¬°«à“ ∑√—æ¬ ‘∑∏‘·∫∫ ‘∑∏‘

‡¥Á¥¢“¥ (Exclusive Property Rights)

‡ªìπ°√≥’∑’Ë°”Àπ¥„ÀâºŸâ‰¥â√—∫„∫Õπÿ≠“μ

 “¡“√∂„™â§≈◊Ëπ‰¥â‡æ’¬ßºŸâ‡¥’¬«μ“¡

¢Õ∫‡¢μ¢Õß°“√‰¥â√—∫Õπÿ≠“μ ´÷Ëß®–

ª√“»®“°§«“¡‡ ’Ë¬ß®“°°“√√∫°«π

¢Õß§≈◊Ëπ§«“¡∂’Ë

ë °“√„Àâ ‘∑∏‘°“√„™âß“π ‚¥¬ºŸâ‰¥â√—∫

„∫Õπÿ≠“μ “¡“√∂„ÀâºŸâÕ◊Ëπ‡¢â“„™âß“π

√à«¡‰¥â À√◊Õ∑’Ë‡√’¬°«à“ ∑√—æ¬ ‘∑∏‘·∫∫

¡’¢âÕºàÕπº—π (Property Rights with

Easements) Õ—π‡ªìπ°“√Õπÿ≠“μ„Àâ¡’

°“√√à«¡„™â (Sharing) °“√‡¢â“„™â·∑π∑’Ë

(Overlay) °“√‡¢â“„™â¿“¬„μâ (Underlay)

·≈–°“√‡≈◊Õ°„™â§≈◊Ëπ§«“¡∂’Ë·∫∫¡’

æ≈«—μ√ (Dynamic Frequency Selection:

DFS) ´÷Ëß°“√¡’¢âÕºàÕπº—π®–‡ªìπ°≈‰°

∑’Ë‡ªî¥™àÕß„Àâ “¡“√∂π”‡∑§‚π‚≈¬’

„πÕπ“§μ¡“ª√—∫„™â°—∫§≈◊Ëπ§«“¡∂’Ë

∑’Ë ‰¥â √—∫°“√®—¥ √√„πªí®®ÿ∫—π¢Õß

ºŸâª√–°Õ∫°“√À√◊ÕºŸâ∑’Ë‰¥â√—∫„∫Õπÿ≠“μ

‰ª·≈â«‰¥â

ë °“√„Àâ„™â§≈◊Ëπ§«“¡∂’Ë·∫∫√à«¡°—π

(Collective Use) ‡ªìπ°“√Õπÿ≠“μ„Àâ¡’
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°“√‡¢â“„™â§≈◊Ëπ§«“¡∂’Ë‰¥â‚¥¬‰¡à®”°—¥

 ‘∑∏‘ ‰¡à®”‡ªìπμâÕß¡’„∫Õπÿ≠“μ (Li-

cense-Free) ‚¥¬Õ“®¡’°“√°”Àπ¥

°μ‘°“À√◊Õ‡ß◊ËÕπ‰¢„π°“√‡¢â“„™âß“π§≈◊Ëπ

(Etiquette) ‡æ◊ËÕ≈¥§«“¡‡ ’Ë¬ß∑’Ë®–‡°‘¥

°“√√∫°«π°—π¢Õß§≈◊Ëπ§«“¡∂’Ë

1.4 ∑“ß‡≈◊Õ°„π°“√°”Àπ¥·≈–®—¥ √√ ‘∑∏‘

„π°“√„™â§≈◊Ëπ§«“¡∂’Ë

«‘∏’°“√„π°“√®—¥ √√§≈◊Ëπ§«“¡∂’Ë “¡“√∂

∑”‰¥âÀ≈“¬«‘∏’ ∑—Èß«‘∏’°“√®—¥ √√§≈◊Ëπ§«“¡∂’Ë‚¥¬

Àπà«¬ß“π∑’Ë∑”Àπâ“∑’Ë„π°“√°”°—∫¥Ÿ·≈ (Administrative

Assignment) «‘∏’°“√·∫∫º ¡º “π (Hybrid Procedures)

À√◊Õ«‘∏’°“√ª√–¡Ÿ≈À√◊Õ°“√‚Õπ§≈◊Ëπ§«“¡∂’Ë (Auctions/

Trading) ∑—Èßπ’È°“√®—¥ √√§≈◊Ëπ§«“¡∂’Ë¥â«¬«‘∏’„¥∑’Ëμà“ß°—π

°Á®–π”‰ª Ÿà¡Ÿ≈§à“§≈◊Ëπ∑’Ë·μ°μà“ß°—π μ“¡ ¿“æ°“√

·¢àß¢—π¢Õß°√–∫«π°“√®—¥ √√·≈– ¿“æ§«“¡μâÕß°“√

„™âß“π‡¡◊ËÕ‡∑’¬∫°—∫ª√‘¡“≥∑’Ë®–®—¥ √√

 à«π∑’Ë 2 °“√ª√–‡¡‘π¢âÕ∫—ß§—∫À√◊Õ‡ß◊ËÕπ‰¢
¢Õß„∫Õπÿ≠“μ (Force of License)
°√–∫«π°“√„π°“√«‘‡§√“–Àåªí®®—¬∑’Ë¡’º≈μàÕ

°“√ª√–‡¡‘π¡Ÿ≈§à“§≈◊Ëπ§«“¡∂’Ë À√◊Õ°“√ª√–‡¡‘π

¢âÕ∫—ß§—∫À√◊Õ‡ß◊ËÕπ‰¢¢Õß„∫Õπÿ≠“μ (Force of License)

‡ªìπ°√–∫«π°“√„π°“√ª√–‡¡‘π§«“¡‡ªìπ‰ª‰¥â¢Õß

ªí®®—¬À≈—°Ê ¢Õß ‘∑∏‘·≈–‚Õ°“ ∑’Ë‡°‘¥®“°°“√„™â

§≈◊Ëπ§«“¡∂’Ë„π∑“ßªØ‘∫—μ‘ Õ—π®–¡’º≈°√–∑∫μàÕ°“√

°”Àπ¥ ¡¡μ‘∞“π„π°“√ª√–‡¡‘π¡Ÿ≈§à“§≈◊Ëπ§«“¡∂’Ë

·≈–¡Ÿ≈§à“ª√–‡¡‘π∑’Ë‰¥âÕ¬à“ß¡’π—¬ ”§—≠ ª√–°Õ∫¥â«¬

ªí®®—¬À≈—°Ê ¥—ßπ’È

2.1  ∂“π–∑“ß°ÆÀ¡“¬¢Õß„∫Õπÿ≠“μ

(Legal status of the license)

‡ªìπ°“√æ‘®“√≥“„πª√–‡¥Áπ∑’Ë‡°’Ë¬«°—∫

§«“¡‡¢â¡·¢Áß¢Õß°“√∫—ß§—∫„™â°ÆÀ¡“¬·≈–°“√

§ÿâ¡§√Õßμ“¡°ÆÀ¡“¬μàÕºŸâ‰¥â√—∫„∫Õπÿ≠“μ ‰¡à«à“

®–‡ªìπ„π‡√◊ËÕß¢Õß°“√√∫°«πÕ—π‡°‘¥®“°°“√„™âß“π

§≈◊Ëπ§«“¡∂’Ë À√◊Õ§«“¡ “¡“√∂„π°“√ª√–°Õ∫°‘®°“√

Õ’°∑—Èß¡“μ√°“√°”°—∫¥Ÿ·≈„π°√≥’∑’Ë‰¡à¡’°“√„™âß“π

§≈◊Ëπ§«“¡∂’Ë (Non-Usage) À√◊Õ°“√„™âß“π§≈◊Ëπ§«“¡∂’Ë

πâÕ¬°«à“∑’Ë‰¥â√—∫°“√®—¥ √√ (Under-Usage)  ‘∑∏‘„π

°“√ª√–°Õ∫°‘®°“√·≈–¢âÕ®”°—¥À√◊ÕÕÿª √√§μà“ßÊ

μ“¡°ÆÀ¡“¬

2.2 ¢Õ∫‡¢μ¢Õß ‘∑∏‘°“√„™âß“π§≈◊Ëπ§«“¡∂’Ë

(Extent of the Usage Right)

ë √–¬–‡«≈“°“√Õπÿ≠“μ À√◊ÕÕ“¬ÿ¢Õß

„∫Õπÿ≠“μ ‚¥¬Õ“®‡ª√’¬∫‡∑’¬∫°—∫√–¬–‡«≈“¢Õß

«ß®√™’«‘μ¢Õß‡∑§‚π‚≈¬’∑’Ëπ”¡“„™â„π°“√ª√–°Õ∫

°‘®°“√ ÷́ËßÀ“°√–¬–‡«≈“μ“¡„∫Õπÿ≠“μ¡’√–¬–

‡«≈“∑’Ë¡“°°«à“À√◊Õ‡∑à“°—∫«ß®√™’«‘μ¢Õß°‘®°“√À√◊Õ

‡∑§‚π‚≈¬’∑’Ë„™â ¬àÕ¡ àßº≈„Àâ¡Ÿ≈§à“§≈◊Ëπ§«“¡∂’Ëπ—Èπ

¡’¡Ÿ≈§à“∑’Ë Ÿß¢÷Èπ ∑—Èßπ’È °“√°”Àπ¥‡ß◊ËÕπ‰¢‡°’Ë¬«°—∫

°“√μàÕÕ“¬ÿ¢Õß„∫Õπÿ≠“μ°Á¡’º≈μàÕ¡Ÿ≈§à“§≈◊Ëπ

§«“¡∂’Ë‡™àπ°—π

ë ¢Õ∫‡¢μ∑“ß¿Ÿ¡‘»“ μ√å æ◊Èπ∑’Ë°“√„Àâ

∫√‘°“√μ≈Õ¥®π®”π«πª√–™“°√∑’Ë “¡“√∂„™â

∫√‘°“√‰¥â ®–‡ªìπ à«π ”§—≠™à«¬„π°“√§”π«≥À“

√“¬‰¥â∑’Ë®–‡°‘¥¢÷Èπ®“°°“√„™â§≈◊Ëπ§«“¡∂’Ë °≈à“«§◊Õ

§«“¡Àπ“·πàπ¢Õßª√–™“°√„π‡¢μæ◊Èπ∑’Ë°“√„Àâ

∫√‘°“√π—ÈπÊ ®– àßº≈μàÕ°“√≈ß∑ÿπ·≈–º≈μÕ∫·∑π

®“°°“√π”§≈◊Ëπ§«“¡∂’Ë‰ª„™âß“π

ë ‡ß◊ËÕπ‰¢∑’Ë„Àâ¡’°“√‡¢â“„™â ‘∑∏‘À√◊Õ°“√„™â

 ‘∑∏‘√à«¡ (Easement and Sharing Obligations) À√◊Õ

°√Õ∫°“√°”°—∫¥Ÿ·≈∑’Ë°”Àπ¥¢÷Èπ«à“®–¡’°“√Õπÿ≠“μ
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„ÀâºŸâ„Àâ∫√‘°“√√“¬Õ◊Ëπ “¡“√∂‡¢â“„™âÀ√◊Õ√à«¡°—π„™â

§≈◊Ëπ§«“¡∂’Ë‰¥âÀ√◊Õ‰¡à Õ“® àßº≈°√–∑∫μàÕ§«“¡

‡ ’Ë¬ß„π°“√‡°‘¥°“√√∫°«π°—π√–À«à“ßºŸâ„™âß“π§≈◊Ëπ

§«“¡∂’Ë (Harmful Interference) ·≈–Õ“®‡ªìπ°“√≈¥

‚Õ°“ „π°“√°’¥°—πºŸâÕ◊Ëπ¢ÕßºŸâ‰¥â√—∫„∫Õπÿ≠“μ ‚¥¬

º≈°√–∑∫¥—ß°≈à“«∑’ËÕ“®‡°‘¥¢÷Èπ ¬àÕ¡ àßº≈μàÕ¡Ÿ≈§à“

§≈◊Ëπ§«“¡∂’Ë¥â«¬°—π∑—Èß ‘Èπ

ë §«“¡¬◊¥À¬ÿàπÀ√◊Õ¢âÕ®”°—¥„π°“√

ªØ‘∫—μ‘°“√ (Operational flexibility or Constraints)

„πª√–‡∑»∑’Ë¡’°“√°”Àπ¥‡ß◊ËÕπ‰¢‡°’Ë¬«°—∫°“√Õπÿ≠“μ

„Àâ„™â§≈◊Ëπ§«“¡∂’Ë‡©æ“–‡∑§‚π‚≈¬’ (Technology

Specific) À√◊Õ‡©æ“–∫√‘°“√ (Service Specific) ‰«â„π

„∫Õπÿ≠“μ ®– àßº≈„ÀâºŸâ‰¥â√—∫„∫Õπÿ≠“μ¡’∑“ß

‡≈◊Õ°∑’Ë®”°—¥„π‡√◊ËÕß¢Õß°“√„Àâ∫√‘°“√À√◊Õ°“√‡≈◊Õ°

„™â‡∑§‚π‚≈¬’„π°“√ª√–°Õ∫°‘®°“√ ·≈–®– àßº≈

°√–∑∫μàÕ¡Ÿ≈§à“ª√–‡¡‘π¢Õß§≈◊Ëπ§«“¡∂’Ë

2.3 ®”π«πºŸâ‰¥â√—∫„∫Õπÿ≠“μ„πªí®®ÿ∫—π ·≈–

»—°¬¿“æ„π°“√ÕÕ°„∫Õπÿ≠“μ„À¡à„π·μà≈–™à«ß‡«≈“

(Number of Licenses and Potential New Licenses

Over Time)

‡π◊ËÕß¥â«¬§≈◊Ëπ§«“¡∂’Ë®—¥‡ªìπ∑√—æ¬“°√

®”‡ªìπ·°àºŸâ„Àâ∫√‘°“√‰√â “¬∑ÿ°ª√–‡¿∑ ®”π«π¢Õß

ºŸâ·¢àß¢—π®÷ß¡’º≈μàÕ√–¥—∫°“√·¢àß¢—π·≈–®”π«π

ºŸâ„Àâ∫√‘°“√„πμ≈“¥∑’Ë·μ°μà“ß°—π‰ªμ“¡°√≥’ ·≈–

®– àßº≈μàÕ√“¬‰¥â¢ÕßºŸâ„Àâ∫√‘°“√·≈–¡Ÿ≈§à“¢Õß

§≈◊Ëπ§«“¡∂’Ë¥â«¬°—π∑—Èß ‘Èπ

2.4 §«“¡¡’‡ ∂’¬√¿“æ¢Õß°√Õ∫°“√°”°—∫

¥Ÿ·≈ (Stability of Regulatory Framework)

°“√„Àâ∫√‘°“√‚∑√§¡π“§¡‰√â “¬ (∑’Ë¡’

°“√„™â§≈◊Ëπ§«“¡∂’Ë) μâÕß¡’°“√≈ß∑ÿπ‡¡Á¥‡ß‘π®”π«π

¡À“»“≈‡æ◊ËÕº≈μÕ∫·∑π„π√–¬–¬“« ¥—ßπ—Èπ §«“¡¡’

‡ ∂’¬√¿“æ∑“ß¥â“π°“√°”°—∫¥Ÿ·≈®÷ß‡ªìπ ‘Ëß ”§—≠

‡π◊ËÕß®“°°“√‡ª≈’Ë¬π·ª≈ß‚§√ß √â“ß·≈–°Æ‡°≥±å

„π°“√°”°—∫¥Ÿ·≈ √«¡∑—Èß°“√‡ª≈’Ë¬π·ª≈ß‡ß◊ËÕπ‰¢

·≈–√–¬–‡«≈“∑’Ë°”Àπ¥μà“ßÊ ®–¡’º≈∑”„ÀâºŸâ∑’Ë‰¥â√—∫

„∫Õπÿ≠“μ¡’§«“¡‡ ’Ë¬ßÀ√◊Õ§«“¡‰¡à·πàπÕπ∑“ß

¥â“πº≈μÕ∫·∑π®“°°“√≈ß∑ÿπ·≈–°“√ª√–°Õ∫

°‘®°“√‡æ‘Ë¡¢÷Èπ ´÷Ëß¬àÕ¡ àßº≈°√–∑∫μàÕ¡Ÿ≈§à“¢Õß

§≈◊Ëπ§«“¡∂’Ë‡™àπ°—π

2.5 §«“¡‡ªìπ‰ª‰¥â∑“ß°“√§â“ °“√∂à“¬‚Õπ

´÷Ëß ‘∑∏‘„π„∫Õπÿ≠“μ„Àâ„™â§≈◊Ëπ§«“¡∂’Ë √«¡∑—Èß

∫∑≈ß‚∑… (Transferability/ Tradability/ Sanctions)

°“√Õπÿ≠“μ„Àâ “¡“√∂‚Õπ ‘∑∏‘„π°“√

„™âß“π§≈◊Ëπ§«“¡∂’Ë„ÀâºŸâ„™â√“¬Õ◊Ëπ‚¥¬¡’√“§“ À√◊Õ

°“√§â“π—Èπ ¬àÕ¡∑”„Àâ§≈◊Ëπ§«“¡∂’Ë°≈“¬‡ªìπ∑√—æ¬å ‘π

∑’Ë¡’ ¿“æ§≈àÕß·≈–‰¡à„™âμâπ∑ÿπ®¡·°àºŸâ‰¥â√—∫®—¥ √√

§≈◊Ëπ§«“¡∂’Ë Õ—π®– àßº≈°√–∑∫μàÕ¡Ÿ≈§à“¢Õß§≈◊Ëπ

§«“¡∂’Ë‡™àπ°—π

2.6 ‡ß◊ËÕπ‰¢„π°“√®à“¬§à“∏√√¡‡π’¬¡μà“ßÊ

(Fee Payment Conditions)

‡ß◊ËÕπ‰¢°“√°”Àπ¥„ÀâºŸâ¢Õ√—∫°“√®—¥ √√

§≈◊Ëπ§«“¡∂’Ë™”√–§à“∏√√¡‡π’¬¡∑’Ëμà“ß°—π ‡™àπ°“√

™”√–§√—Èß‡¥’¬« (Up-Front Payment) À√◊Õ°“√„Àâ¡’°“√

·∫àß™”√–‰¥â μ“¡°Æ‡°≥±åÀ√◊Õ‡ß◊ËÕπ‰¢∑’Ë°”Àπ¥

¬àÕ¡ àßº≈°√–∑∫μàÕ¡Ÿ≈§à“¢Õß§≈◊Ëπ§«“¡∂’ËÕ¬à“ß

À≈’°‡≈’Ë¬ß‰¡à‰¥â ‡π◊ËÕß®“°¿“√–∑“ß°“√‡ß‘π·≈–

§«“¡‡ ’Ë¬ß„π°“√≈ß∑ÿπ¢ÕßºŸâ‰¥â√—∫°“√®—¥ √√®–

μà“ß°—π

·π«§‘¥„π°“√ª√–‡¡‘π¡Ÿ≈§à“§≈◊Ëπ§«“¡∂’Ë‡™‘ß
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§ÿ≥¿“æ¢â“ßμâπ‡ªìπ‡æ’¬ß·π«∑“ßÀ√◊ÕÀ≈—°°“√„π

°“√æ‘®“√≥“∂÷ßªí®®—¬‡™‘ß§ÿ≥¿“æ∑’Ëπà“®–¡’º≈°√–∑∫

μàÕ¡Ÿ≈§à“§≈◊Ëπ§«“¡∂’Ë∑’Ë‰¡à “¡“√∂ª√–‡¡‘π§à“‡ªìπ

μ—«‡≈¢‰¥â Õ¬à“ß‰√°Á¥’ ªí®®—¬¥—ß°≈à“«≈â«π·≈â«·μà¡’

§«“¡ ”§—≠μàÕ°“√æ‘®“√≥“¡Ÿ≈§à“ª√–‡¡‘π¢Õß

§≈◊Ëπ§«“¡∂’Ë„π‡™‘ß‡»√…∞»“ μ√å

°“√ª√–‡¡‘π¡Ÿ≈§à“§≈◊Ëπ§«“¡∂’Ë
‡™‘ßª√‘¡“≥

„π°“√ª√–‡¡‘π¡Ÿ≈§à“§≈◊Ëπ§«“¡∂’Ë∑’Ë¡’§«“¡

μâÕß°“√ Ÿß ´÷Ëß®–μâÕß “¡“√∂ –∑âÕπμâπ∑ÿπ∑“ß

 —ß§¡·≈–º≈ª√–‚¬™πå¢Õß™“μ‘∑’Ë Ÿ≠‡ ’¬‰ª (Social

Welfare Gain and National Benefit Loss) ®“°°“√

®—¥ √√∑√—æ¬“°√§≈◊Ëπ§«“¡∂’Ë ‚¥¬π‘¬“¡ÕÕ°¡“‡ªìπ

√Ÿª∏√√¡ ( ¡°“√§«“¡ —¡æ—π∏å À√◊Õ ·∫∫®”≈Õß)

‡æ◊ËÕ„Àâ‡°‘¥¿“æ∑’Ë™—¥‡®π‡ÀÁπº≈μÕ∫·∑π ∑—Èß„π

√Ÿªμ—«‡ß‘π·≈–¡‘„™àμ—«‡ß‘π (Price and Non-Price) ‡æ◊ËÕ

„™â‡ªìπ∫√√∑—¥∞“π ”À√—∫¡Ÿ≈§à“ª√–‡¡‘π¢Õß§≈◊Ëπ

§«“¡∂’Ë∑’Ë®–¡’°“√®—¥ √√ Õ—π®–‡ªìπ¡Ÿ≈§à“∑’Ë∑”„Àâ

‡°‘¥ª√–‚¬™πå Ÿß ÿ¥μàÕª√–‡∑»™“μ‘·≈–ª√–™“™π

Õ¬à“ß·∑â®√‘ß

·π«§‘¥∑’Ë ‡°’Ë¬«¢âÕß°—∫°“√°”Àπ¥«‘∏’°“√

ª√–‡¡‘π¡Ÿ≈§à“§≈◊Ëπ§«“¡∂’Ë‡™‘ßª√‘¡“≥∑’Ë‡°’Ë¬«¢âÕß

¡’Õ¬ŸàÀ≈“¬·π«∑“ß‚¥¬ —ß‡¢ª ¥—ßπ’È

1. °“√ª√–‡¡‘π¡Ÿ≈§à“§≈◊Ëπ§«“¡∂’Ë®“°
√“¬‰¥â (Income Approach) À√◊Õ
¡Ÿ≈§à“∑“ß∏ÿ√°‘® (Business Value)
‡ªìπ°“√ª√–‡¡‘π¡Ÿ≈§à“§≈◊Ëπ§«“¡∂’Ë„π

¡ÿ¡¡Õß¢Õß∏ÿ√°‘® ‚¥¬æ‘®“√≥“®“°»—°¬¿“æ„π°“√

 √â“ßº≈μÕ∫·∑πÀ√◊Õ √â“ß√“¬‰¥â®“°°“√‰¥â√—∫ ‘∑∏‘

‡¢â“„™âß“π∑√—æ¬“°√§≈◊Ëπ§«“¡∂’Ëμ≈Õ¥Õ“¬ÿ°“√‰¥â√—∫

„∫Õπÿ≠“μ«à“®–π”§≈◊Ëπ§«“¡∂’Ë‰ª„™â„Àâ‡°‘¥ª√–‚¬™πå

‰¥â‡∑à“„¥ ´÷Ëß∂â“¡Õß„π¥â“π°”‰√®–¡’μ—«·ª√À≈—°Ê

Õ¬Ÿà 3 ∑“ß §◊Õ μ—«·ª√Ωíòß√“¬‰¥â μ—«·ª√Ωíòßμâπ∑ÿπ

·≈–μ—«·ª√°“√ª√—∫≈¥¡Ÿ≈§à“μ“¡§«“¡‡ ’Ë¬ß

«‘∏’∑’Ë‰¥â√—∫§«“¡π‘¬¡·≈–§«“¡‡™◊ËÕ∂◊Õ«‘∏’Àπ÷Ëß

‰¥â·°à «‘∏’§‘¥¡Ÿ≈§à“ªí®®ÿ∫—π¢Õß°√–· ‡ß‘π ¥ À√◊Õ

∑’Ë‡√’¬°«à“ Discounted Cash Flow Approach: DCF

‡ªìπ°“√ª√–‡¡‘π¡Ÿ≈§à“∑“ß∏ÿ√°‘®¢ÕßºŸâª√–°Õ∫°‘®°“√

°≈à“«§◊Õ À“°°“√‰¥â√—∫Õπÿ≠“μ„Àâ„™â§≈◊Ëπ§«“¡∂’Ë

¡’»—°¬¿“æ„π°“√ √â“ßº≈μÕ∫·∑πÀ√◊Õº≈°”‰√∑’Ë Ÿß

ºŸâ∑’Ë‰¥â√—∫„∫Õπÿ≠“μ¬àÕ¡∑’Ë®–¬Õ¡®à“¬§à“∏√√¡‡π’¬¡

°“√„™â§≈◊Ëπ§«“¡∂’Ë∑’Ë Ÿßμ“¡‰ª¥â«¬ „π°“√ª√–¡“≥

°“√º≈°”‰√∑’Ë ‡°‘¥®“°°“√π”§≈◊Ëπ§«“¡∂’Ë ‰ª„™â

ª√–°Õ∫°‘®°“√π—Èπ ®–¡’§«“¡‡°’Ë¬«¢âÕß°—∫ª√–¡“≥

°“√‡ß‘π≈ß∑ÿπ∑’Ë°àÕ„Àâ‡°‘¥∫√‘°“√∏ÿ√°‘®Àπ÷ËßÊ °“√

ª√–¡“≥°“√√“¬‰¥â·≈–§à“„™â®à“¬∑’Ë§“¥«à“®–‡°‘¥¢÷Èπ

„πÕπ“§μμ≈Õ¥Õ“¬ÿ¢Õß°“√‰¥â√—∫Õπÿ≠“μ„Àâ„™â

§≈◊Ëπ§«“¡∂’Ëπ—ÈπÊ

πÕ°®“°π’È ºŸâª√–‡¡‘π “¡“√∂π”·π«§«“¡§‘¥

¢Õß°“√ª√–‡¡‘π¡Ÿ≈§à“∑√—æ¬å ‘π∑’Ë ‰¡à¡’μ— «μπ

(Intangible Assets) ¡“„™âª√–°Õ∫°“√ª√–‡¡‘π¡Ÿ≈§à“

§≈◊Ëπ§«“¡∂’Ë §◊ÕÕ“®°≈à“«‰¥â«à“§≈◊Ëπ§«“¡∂’Ë®—¥‡ªìπ

∑√—æ¬å ‘π‰¡à¡’μ—«μπª√–‡¿∑Àπ÷Ëß ∑’Ë¡Ÿ≈§à“§≈◊Ëπ§«“¡∂’Ë

®–‡°‘¥®“° ‘∑∏‘∑’Ë‰¥â√—∫®“°°“√π”§≈◊Ëπ§«“¡∂’Ë„π

¬à“πÀπ÷ËßÊ ‰ª„™â„Àâ‡°‘¥ª√–‚¬™πåÀ√◊Õ‰¥â√—∫º≈

μÕ∫·∑π„πÕπ“§μ ‚¥¬∑’Ë¡Ÿ≈§à“¢Õß§≈◊Ëπ§«“¡∂’Ë®–

æ‘®“√≥“®“° à«π‡æ‘Ë¡ (Premium) ∑’ËºŸâª√–°Õ∫°“√

‡μÁ¡„®∑’Ë®–®à“¬‡æ◊ËÕ„Àâ‰¥â¡“ ÷́Ëß ‘∑∏‘„π°“√„™âß“π

§≈◊Ëπ§«“¡∂’Ë ¥—ßπ—Èπ °“√ª√–‡¡‘π¡Ÿ≈§à“¢Õß„∫Õπÿ≠“μ

 “¡“√∂ª√–‡¡‘π‰¥â ‚¥¬°“√·∫à ß —¥ à «π¢Õß

º≈μÕ∫·∑π„π∑“ß∏ÿ√°‘®∑’Ë§“¥«à“®–‰¥â√—∫ ÕÕ°‡ªìπ
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2  à«π§◊Õ º≈μÕ∫·∑π∑’ËºŸâª√–°Õ∫°“√®–‰¥â√—∫

·≈–º≈μÕ∫·∑π∑’ËºŸâ‡ªìπ‡®â“¢Õß§≈◊Ëπ§«“¡∂’ËÕ—π‰¥â·°à

ª√–™“™π∑ÿ°§π§«√®–‰¥â√—∫®“°°“√„™âß“π§≈◊Ëπ

§«“¡∂’Ë ÷́Ëß®–π”¡“‡√’¬°‡°Á∫‡ªìπ¡Ÿ≈§à“§≈◊Ëπ§«“¡∂’Ë

·≈–π”°≈—∫§◊π Ÿà√—∞‡æ◊ËÕπ”‰ª √â“ß «— ¥‘ —ß§¡

(Welfare) ∑’Ë¥’¢÷Èπ„Àâ°—∫ª√–™“™π ÷́Ëß‡ªìπ°“√Õ“»—¬

À≈—°°“√¢Õß°“√·∫àßº≈ª√–‚¬™πå¢Õß∑√—æ¬å ‘π

∑’Ë‰¡à¡’μ—«μπ·≈– “¡“√∂ √â“ß√“¬‰¥â„Àâ°—∫∏ÿ√°‘®

„π°“√ª√–‡¡‘π¡Ÿ≈§à“§≈◊Ëπ§«“¡∂’Ë®”‡ªìπμâÕß

¡’°“√·¬°ª√–‡¿∑¢Õß°“√„™âß“π§≈◊Ëπ§«“¡∂’Ë„π

¬à“πμà“ßÊ ‚¥¬æ‘®“√≥“®“°«—μ∂ÿª√– ß§å¢Õß°“√π”

‰ª„™âß“π ´÷Ëß®–¡’≈—°…≥–·≈–√Ÿª·∫∫∑’Ë·μ°μà“ß°—π

‰¡à«à“®–‡ªìπæ◊Èπ∑’Ë§√Õ∫§≈ÿ¡ ®”π«πª√–™“°√∑’Ë

 “¡“√∂‡¢â“„™âß“π‰¥â §≈◊Ëπ§«“¡∂’Ë·≈–¬à“π§«“¡∂’Ë

∑’Ë„™âß“π ‡ªìπμâπ °“√°”Àπ¥·π«∑“ß∑’Ë·μ°μà“ß

·≈–‡À¡“– ¡μàÕ°“√§”π«≥¡Ÿ≈§à“ª√–‡¡‘π¢Õß

§≈◊Ëπ§«“¡∂’Ë®–™à«¬„Àâ‡°‘¥ª√– ‘∑∏‘¿“æ„π°“√„™âß“π

§≈◊Ëπ§«“¡∂’Ë·μà≈–«—μ∂ÿª√– ß§å ·≈–π”¡“´÷Ëß

º≈μÕ∫·∑πÀ√◊Õ√“¬‰¥â∑’Ë·μ°μà“ß°—π πÕ°‡Àπ◊Õ®“°

«—μ∂ÿª√– ß§å¢ÕßºŸâª√–°Õ∫°“√„π°“√„™âß“π

§≈◊Ëπ§«“¡∂’Ë·≈â« ¬—ßμâÕß¡’°“√§”π÷ß∂÷ß¢Õ∫‡¢μ°“√

Õπÿ≠“μ„Àâ„™âß“π§≈◊Ëπ§«“¡∂’Ë Õ—π®– àßº≈μàÕ§«“¡

 “¡“√∂·≈–§«“¡‡ ’Ë¬ß„π°“√ª√–°Õ∫°‘®°“√ ÷́Ëß

ºŸâª√–‡¡‘πμâÕß¡’°“√«‘‡§√“–Àå„π‡√◊ËÕß¢Õß§«“¡‡ ’Ë¬ß

∑“ß∏ÿ√°‘®∑’ËÕ“®‡°‘¥¢÷Èπ„πÕπ“§μ ‡™àπ §«“¡‡ ’Ë¬ß

„π‡√◊ËÕß¢Õß§«“¡√ÿπ·√ß„π°“√·¢àß¢—π¢ÕßºŸâª√–°Õ∫

°‘®°“√ ·≈–§«“¡‡ ’Ë¬ß„π°“√‡°‘¥‡∑§‚π‚≈¬’„À¡àÊ

∑’Ë “¡“√∂π”¡“„™âß“π ‡ªìπμâπ  ‘Ëß‡À≈à“π’È≈â«π¡’

º≈°√–∑∫μàÕ¡Ÿ≈§à“ª√–‡¡‘π¢Õß§≈◊Ëπ§«“¡∂’Ë∑—Èß ‘Èπ

2. °“√ª√–‡¡‘π¡Ÿ≈§à“§≈◊Ëπ§«“¡∂’Ë®“°
¡Ÿ≈§à“∑“ß‡»√…∞°‘®
(Economic wide Approach)
‡ªìπ°“√ª√–¡“≥¡Ÿ≈§à“¢Õß°“√π”

§≈◊Ëπ§«“¡∂’Ë„π¬à“πÀπ÷ËßÊ ‰ªª√–°Õ∫°‘®°“√À√◊Õ

„Àâ∫√‘°“√ ·≈–°‘®°“√À√◊Õ∫√‘°“√¥—ß°≈à“«¡’ à«π

„π°“√‡ √‘¡ √â“ßÀ√◊Õ°√–μÿâπ‡»√…∞°‘®¢Õßª√–‡∑»

‡¡◊ËÕ¡Õß„π¿“æ√«¡ „Àâ¡’°“√‡μ‘∫‚μ¢÷Èπ„πÀ≈“¬

√–¥—∫¢Õß√–∫∫‡»√…∞°‘® ‚¥¬ “¡“√∂æ‘®“√≥“

‰¥â®“°ªí®®—¬μà“ßÊ ∑’Ë –∑âÕπ∂÷ß‡»√…∞°‘®¢Õßª√–‡∑»

‚¥¬¡’°“√º ¡º “π¢âÕ¡Ÿ≈æ◊Èπ∞“π∑’Ë¡’§«“¡‡°’Ë¬«¢âÕß

°—∫°‘®°“√·≈–∫√‘°“√π—ÈπÊ Õ—π‡ªìπªí®®—¬„π°“√æ‘®“√≥“

°“√ √â“ß¡Ÿ≈§à“∑“ß‡»√…∞°‘® ´÷ËßÕ“®·∫àß‰¥â‡ªìπ

3 √–¥—∫ §◊Õ √–¥—∫ Macro (√–¥—∫ª√–‡∑») √–¥—∫ Meso

(√–¥—∫Õÿμ “À°√√¡) ·≈–√–¥—∫ Micro (√–¥—∫ºŸâ∫√‘‚¿§

- §√—«‡√◊Õπ·≈–∫√‘…—∑) ∑—Èßπ’È §≈◊Ëπ§«“¡∂’Ë„π¬à“πÀπ÷ËßÊ

Õ“®π”‰ªª√–°Õ∫°‘®°“√À√◊Õ„Àâ∫√‘°“√‰¥âÀ≈“¬

ª√–‡¿∑7

3. °“√ª√–‡¡‘π¡Ÿ≈§à“§≈◊Ëπ§«“¡∂’Ë®“°
«‘∏’°“√∑“ß‡»√…∞¡‘μ‘
(Econometric Approach)
‡»√…∞¡‘μ‘ ‡ªìπ·¢πßÀπ÷Ëß¢Õß‡»√…∞»“ μ√å

∑’Ë‡πâπ‡√◊ËÕß°“√«—¥§«“¡ —¡æ—π∏å¢Õßμ—«·ª√∑’Ë‡°’Ë¬«¢âÕß

μ“¡∑’Ëª√“°Æμ“¡ ¿“æ§«“¡‡ªìπ®√‘ß‚¥¬Õ“»—¬

¢âÕ¡Ÿ≈∑’Ë®—¥‡°Á∫ ·≈–«‘∏’∑“ß ∂‘μ‘‡ªìπ‡§√◊ËÕß¡◊Õ„π

°“√«‘‡§√“–Àå °“√«‘‡§√“–Àå¥—ß°≈à“«∑”„Àâ‡√“∑√“∫

∑‘»∑“ß§«“¡ —¡æ—π∏å¢Õßμ—«·ª√¢Õß‡√◊ËÕß∑’ËμâÕß°“√

»÷°…“ ·≈–¬—ß “¡“√∂∫Õ°∂÷ß§à“∑’Ëª√–¡“≥°“√„π

‡™‘ßª√‘¡“≥‰¥â «—μ∂ÿª√– ß§å∑’Ë ”§—≠¢Õß‡»√…∞¡‘μ‘

7 √“¬ß“πº≈°“√»÷°…“‚§√ß°“√°“√»÷°…“‡æ◊ËÕ°”Àπ¥¡Ÿ≈§à“ª√–‡¡‘π¢Õß§≈◊Ëπ§«“¡∂’Ë 1900 MHz  ”À√—∫∫√‘°“√‚∑√»—æ∑å‡§≈◊ËÕπ∑’Ë„π
¬ÿ§∑’Ë “¡ ‚¥¬ Chalmers University of Technology
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‰¥â·°à °“√«—¥§à“§«“¡ —¡æ—π∏å„π‡™‘ßμ—«‡≈¢¢Õß

μ—«·ª√∑“ß‡»√…∞°‘® °“√∑¥ Õ∫§«“¡ ¡‡Àμÿ ¡º≈

¢Õß∑ƒ…Æ’‡»√…∞»“ μ√å ·≈–°“√π”º≈°“√«‘‡§√“–Àå

‰ªª√–‡¡‘π ·≈–æ¬“°√≥å‡°’Ë¬«°—∫¡“μ√°“√∑“ß

‡»√…∞»“ μ√å ·≈–μ—«·ª√∑“ß‡»√…∞»“ μ√å

°√–∫«π°“√∑“ß‡»√…∞¡‘μ‘·∫àß¢—ÈπμÕπ

„À≠àÊ ‰¥â 5 ¢—ÈπμÕπ8 §◊Õ

1). °”Àπ¥√Ÿª·∫∫ (Model Specification)

‡ªìπ°“√®”≈Õß‡√◊ËÕß∑’Ë®–»÷°…“„Àâ

Õ¬Ÿà„π√Ÿª·∫∫μ—«‡≈¢ ∑—Èßπ’È‡æ◊ËÕ‡ªìπ

æ◊Èπ∞“π„π°“√«—¥À“§«“¡ —¡æ—π∏å

„π‡™‘ßª√‘¡“≥ ·≈–‡æ◊ËÕ¥”‡π‘π°“√

μàÕ‰ª„Àâ∫√√≈ÿ«—μ∂ÿª√– ß§å À√◊Õ

Õ“®‡√’¬°¢—ÈπμÕππ’È‰¥â«à“‡ªìπ°“√

°”Àπ¥ ¡¡μ‘∞“π (Maintained

Hypothesis) ∑—Èßπ’È √Ÿª·∫∫∑’Ë°”Àπ¥

¢÷ÈπÀ¡“¬∂÷ß°“√∑’Ë‰¥â√–∫ÿ«à“μ—«·ª√

‰Àπ¢÷ÈπÕ¬Ÿà°—∫μ—«·ª√„¥∫â“ß ·≈–¡’

∑‘»∑“ß§«“¡ —¡æ—π∏å„π≈—°…≥–„¥

2). °“√‡°Á∫¢âÕ¡Ÿ≈ (Data Collecting)

‡ªìπ°“√√«∫√«¡¢âÕ¡Ÿ≈∑’Ë‡°‘¥¢÷Èπ®√‘ß

„πÕ¥’μ¢Õßμ—«·ª√∑ÿ°μ—«∑’Ë°”Àπ¥‰«â

„πμ—«·∫∫·≈â«π”¡“§”π«≥À“

§«“¡ —¡æ—π∏å¿“¬„μâ¢—ÈπμÕπμàÕ‰ª

3). °“√§”π«≥ (Estimation) ‡ªìπ°“√

§”π«≥À“ —¡ª√– ‘∑∏‘Ï (parameter)

∑’Ë∫àß∫Õ°≈—°…≥–§«“¡ —¡æ—π∏å¢Õß

μ—«·ª√∑’Ë‡√“ π„® „π°“√§”π«≥π—Èπ

®–μâÕß‡≈◊Õ°«‘∏’§”π«≥∑’Ë‡À¡“– ¡

∑—È ßπ’È ‡æ◊Ë Õ∑’Ë ® – ‰¥â §à “§”π«≥∑’Ë ¡’

§ÿ≥ ¡∫—μ‘∑’ËμâÕß°“√

4). ª√–‡¡‘πº≈μ—«·∫∫ (Evaluation of

Estimated Model) À≈—ß®“°°“√

§”π«≥μ—«·∫∫‡ √Á®·≈â« ¢—ÈπμÕπ

μàÕ‰ª¢Õß‡»√…∞¡‘μ‘°Á§◊Õ °“√ª√–‡¡‘π

º≈¢Õß°“√§”π«≥‡æ◊ËÕ∑’Ë®–°”Àπ¥

∂÷ß§«“¡πà“‡™◊ËÕ∂◊Õ ·≈–√–¥—∫§«“¡

æ÷ßæÕ„®¢Õßμ—«·∫∫∑’Ë§”π«≥‰¥â

5). °“√π”‰ªª√–¬ÿ°μå„™â (Applications)

∂â“º≈°“√ª√–‡¡‘π∑’Ë‰¥â®“°¢—ÈπμÕπ∑’Ë 4

¡’§«“¡æÕ„®°—∫μ—«·∫∫∑’Ë§”π«≥‰¥â

‡√“°Á®–π”μ—«·∫∫π—Èπ‰ª„™âª√–‚¬™πå

μàÕ‰ªμ“¡«—μ∂ÿª√– ß§å¢Õß‡»√…∞¡‘μ‘

°“√ª√–‡¡‘π¡Ÿ≈§à“§≈◊Ëπ§«“¡∂’Ë¥â«¬«‘∏’

¥—ß°≈à“«®÷ß‡ªìπ°“√π”¢âÕ¡Ÿ≈°“√®—¥ √√§≈◊Ëπ§«“¡∂’Ë

 ”À√—∫°“√ª√–°Õ∫°‘®°“√À√◊Õ„Àâ∫√‘°“√·∫∫‡¥’¬«°—π

¢Õßª√–‡∑»μà“ßÊ ∑’Ë‡°‘¥¢÷Èπ®√‘ß„πÕ¥’μ ‚¥¬„™â

μ—«·ª√ ”§—≠∑“ß‡»√…∞»“ μ√å¡À¿“§ (Macro-

Economic) √à«¡°—∫μ—«·ª√‡°’Ë¬«¢âÕß°—∫°“√μ—¥ ‘π„®

‡™‘ßπ‚¬∫“¬¢ÕßÀπà«¬ß“π°”°—∫¥Ÿ·≈ (NRA) „π‡√◊ËÕß

‡ß◊ËÕπ‰¢·≈–√Ÿª·∫∫°“√ª√–¡Ÿ≈ (Auction design and

magnitude) ·≈–§«“¡ —¡æ—π∏å√–À«à“ß‡ß◊ËÕπ‰¢∑’Ë

°”Àπ¥„Àâ°—∫ºŸâ‰¥â√—∫„∫Õπÿ≠“μ¿“¬À≈—ß®“°°“√

™π–°“√ª√–¡Ÿ≈·≈–¡Ÿ≈§à“§≈◊Ëπ§«“¡∂’Ë

4. °“√ª√–‡¡‘π¡Ÿ≈§à“§≈◊Ëπ§«“¡∂’Ë¥â«¬
«‘∏’°“√‡ª√’¬∫‡∑’¬∫ (Benchmarking)
‡ªìπ°“√ª√–‡¡‘π¡Ÿ≈§à“§≈◊Ëπ§«“¡∂’Ë‚¥¬

°“√√«∫√«¡¢âÕ¡Ÿ≈√“§“¢Õß§≈◊Ëπ§«“¡∂’Ë∑’Ë¡’≈—°…≥–

„°≈â‡§’¬ß°—π ‰¡à«à“®–‡ªìπ∑“ß¥â“π§ÿ≥ ¡∫—μ‘‡©æ“–

¢Õß§≈◊Ëπ§«“¡∂’Ëπ—ÈπÊ À√◊Õ°“√π”§≈◊Ëπ§«“¡∂’Ë‰ª

„™âß“πÀ√◊Õ„Àâ∫√‘°“√ ´÷Ëß®–‡ªìπ„π≈—°…≥–„π°“√π”

8 http://www.nidambe11.net/ekonomiz/eview_doc/econometrics_intro.htm
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¢âÕ¡Ÿ≈¥—ß°≈à“«„πÕ¥’μ∑’Ë„™â«‘∏’°“√®—¥ √√ ¬à“π§«“¡∂’Ë

·≈–¡’«—μ∂ÿª√– ß§å„π°“√„Àâ∫√‘°“√ √«¡∑—Èßªí®®—¬

„π‡√◊ËÕß¢Õßπ‚¬∫“¬À√◊Õ∑‘»∑“ß¢ÕßÀπà«¬ß“π∑’Ë

∑”Àπâ“∑’Ë„π°“√°”°—∫¥Ÿ·≈‡∑§‚π‚≈¬’∑’Ë„™â„πªí®®ÿ∫—π

√«¡∂÷ ß·π«‚πâ¡°“√ ‡ª≈’Ë ¬π·ª≈ß„πÕπ“§μ

¬à“π§≈◊Ëπ§«“¡∂’Ë∑’ËμâÕß°“√„™âß“π ª√–‡¿∑°‘®°“√

À√◊Õ∫√‘°“√∑’Ë®–π”‰ª„™âß“π ®”π«πºŸâª√–°Õ∫°“√

∑’Ë π„®„π°“√‡¢â“√à«¡ª√–¡Ÿ≈ ‡ªìπμâπ ¡“‡ªìπ

μ—«‡ª√’¬∫‡∑’¬∫Õâ“ßÕ‘ß ·≈–π”¡“ª√—∫„Àâ‡À¡“– ¡

°—∫°√≥’»÷°…“

5. °“√ª√–‡¡‘π¡Ÿ≈§à“§≈◊Ëπ§«“¡∂’Ë
¥â«¬«‘∏’°“√μâπ∑ÿπ§à“‡ ’¬‚Õ°“ 
(Opportunity Cost)
‡ªìπ°“√ª√–‡¡‘π¡Ÿ≈§à“¢Õßº≈μÕ∫·∑π

®“°°“√π”§≈◊Ëπ§«“¡∂’Ë¬à“πÀπ÷ËßÊ ‰ª„™âª√–°Õ∫

°‘®°“√À√◊Õ„Àâ∫√‘°“√∑’Ë Ÿ≠‡ ’¬‚Õ°“ ‰ª„π°“√‡≈◊Õ°

°“√„™â§≈◊Ëπ§«“¡∂’Ë¥—ß°≈à“«„π°“√ª√–°Õ∫°‘®°“√

À√◊Õ„Àâ∫√‘°“√ª√–‡¿∑Àπ÷ËßÊ ∑—Èßπ’È μâπ∑ÿπ§à“‡ ’¬

‚Õ°“ ‡ªìπμ—«∫àß∫Õ°∂÷ß°“√‡≈◊Õ°°“√ª√–°Õ∫°‘®°“√

À√◊Õ°“√„Àâ∫√‘°“√∑’Ë ‡ªìπ∑’ËμâÕß°“√À√◊Õ “¡“√∂

°√–∑”¢÷Èπ‰¥â®“°°“√„™â§≈◊Ëπ§«“¡∂’Ë¬à“ππ—ÈπÊ ·μà

‰¡à “¡“√∂‡≈◊Õ°°√–∑”æ√âÕ¡°—π‰¥â ·≈–‡ªìπ·π«§‘¥

∑’Ë ”§—≠„π°“√∑’Ë®–„™â§≈◊Ëπ§«“¡∂’ËÕ—π‡ªìπ∑√—æ¬“°√

∑’Ë¡’Õ¬ŸàÕ¬à“ß®”°—¥„Àâ¡’ª√– ‘∑∏‘¿“æ Ÿß ÿ¥ ‚¥¬μâπ∑ÿπ

¥—ß°≈à“«‰¥âÀ¡“¬∂÷ß‡©æ“–¡Ÿ≈§à“∑’Ë„Àâº≈μÕ∫·∑π

∑’Ë¥’∑’Ë ÿ¥„π∫√√¥“∑“ß‡≈◊Õ°Õ◊Ëπ∑’Ë‡ ’¬‚Õ°“ ‰ª‡∑à“π—Èπ

·≈–À“°§≈◊Ëπ§«“¡∂’Ë¬à“πÀπ÷ËßÊ π—Èπ‰¡àÕ“®π”‰ª„™â

„π∑“ß‡≈◊Õ°Õ◊Ëπ‰¥â‡≈¬ μâπ∑ÿπ§à“‡ ’¬‚Õ°“ ¢Õß

§≈◊Ëπ§«“¡∂’Ë¬à“ππ—Èπ¬àÕ¡¡’§à“‡ªìπ»Ÿπ¬å Õ¬à“ß‰√°Áμ“¡

°“√§”π«≥À“μâπ∑ÿπ§à“‡ ’¬‚Õ°“ π—Èπ à«π„À≠à

∑”‰¥â¬“° ‡æ√“–‡ªìπ°“√§”π«≥®“°°“√§“¥§–‡π

‡Àμÿ°“√≥å∑’Ë‰¡à‰¥â‡°‘¥¢÷Èπ®√‘ß

„π∑“ßªØ‘∫—μ‘ °“√§”π«≥μâπ∑ÿπ§à“‡ ’¬

‚Õ°“ ¢Õß°“√„™âß“π§≈◊Ëπ§«“¡∂’Ëπ—Èπ¡’§«“¡´—∫´âÕπ

¬‘Ëß¢÷Èπ °≈à“«§◊Õ

ë ‡ªìπ°“√æ‘®“√≥“ ≥ §«“¡∂’Ë¬à“πÀπ÷Ëß

∑’Ë “¡“√∂π”‰ª„™âª√–°Õ∫°‘®°“√

À√◊Õ„Àâ∫√‘°“√‰¥âÀ≈“¬ª√–‡¿∑

ë ‡ªìπ°“√æ‘®“√≥“ ≥ °“√ª√–°Õ∫

°‘®°“√À√◊Õ„Àâ∫√‘°“√ª√–‡¿∑Àπ÷ËßÊ ∑’Ë

 “¡“√∂‡≈◊Õ°„™â§≈◊Ëπ§«“¡∂’Ë¬à“πÕ◊Ëπ

·∑π‰¥â

ªí®®—¬∑’Ë¡’º≈μàÕ°“√ª√–‡¡‘π¡Ÿ≈§à“
§≈◊Ëπ§«“¡∂’Ë „π‡™‘ßª√‘¡“≥

ë ª√‘¡“≥§«“¡μâÕß°“√„π ‘π§â“·≈–

∫√‘°“√®“°°“√„™âß“π§≈◊Ëπ§«“¡∂’Ë¬à“ππ—ÈπÊ

(Demand): ®–· ¥ß„Àâ‡ÀÁπ∂÷ßª√–‚¬™πå∑’Ë‰¥â®“°

°“√π”§≈◊Ëπ§«“¡∂’Ëπ—Èπ‰ª„™âß“π ·≈–§«“¡‡ªìπ∑’Ë

μâÕß°“√¢ÕßºŸâ∫√‘‚¿§ «à“®–¡’¡“°πâÕ¬‡æ’¬ß‰√ ´÷Ëß®–

 –∑âÕπ„Àâ‡ÀÁπ∂÷ß¡Ÿ≈§à“¢Õß§≈◊Ëπ§«“¡∂’Ë∑’Ë®–‡°‘¥¢÷Èπ

„π°“√æ‘®“√≥“ªí®®—¬π’È ®”‡ªìπμâÕß¡’°“√§”π÷ß∂÷ß

ªí®®—¬Õ◊ËπÊ ∑’Ë®– àßº≈°√–∑∫μàÕ§«“¡μâÕß°“√π”‰ª

„™âß“π¢ÕßºŸâ∫√‘‚¿§Õ’°¥â«¬ ‰¡à«à“®–‡ªìπ„π‡√◊ËÕß¢Õß

‡∑§‚π‚≈¬’∑’Ë®–π”¡“„™âß“π ‚§√ß¢à“¬æ◊Èπ∞“π·≈–

Õÿª°√≥å §«“¡μâÕß°“√„™â∫√‘°“√ª√–‡¿∑μà“ßÊ ¢Õß

ºŸâ∫√‘‚¿§ ‡ªìπμâπ

ë √“¬‰¥â®“° ‘π§â“·≈–∫√‘°“√: ªí®®—¬

¥—ß°≈à“«®–™à«¬„Àâ “¡“√∂ª√–¡“≥°“√√“¬‰¥â∑’Ë

§“¥«à“®–‡°‘¥¢÷Èπ®“°°“√π”§≈◊Ëπ§«“¡∂’Ë ‰ª„™â

ª√–°Õ∫°‘®°“√ «à“®– “¡“√∂ √â“ßº≈ª√–‚¬™πå„Àâ·°à
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ºŸâª√–°Õ∫∏ÿ√°‘®¡“°πâÕ¬‡æ’¬ß„¥ ÷́Ëß “¡“√∂π”¡“

„™â„π°“√§”π«≥°√–· ‡ß‘π ¥ (Cash Flow)

ë μâπ∑ÿπ„π°“√ª√–°Õ∫°“√: ∑’Ëª√–°Õ∫

‰ª¥â«¬

§à“„™â®à“¬„π°“√¥”‡π‘πß“π¢ÕßºŸâª√–°Õ∫°“√

(Operating Expense: OPEX) ∑’Ë‡ªìπ§à“„™â®à“¬∑’Ë¡’

§«“¡º—π·ª√ (Variable Cost) ·≈– àßº≈°√–∑∫μàÕ

°”‰√ ÿ∑∏‘ ”À√—∫°“√ª√–°Õ∫°‘®°“√Àπ÷ËßÊ √«¡∂÷ß

°‘®°“√∑’Ë¡’°“√π”§≈◊Ëπ§«“¡∂’Ë‰ª„™âß“π ‚¥¬∑’Ë

ºŸâª√–°Õ∫°“√ “¡“√∂¥”‡π‘π∏ÿ√°‘®‰¥â„π√–¬–¬“«

À“°¡’°“√ª√–‡¡‘πÀ√◊Õ§“¥°“√≥å§à“„™â®à“¬¥—ß°≈à“«

„πÕ—μ√“∑’Ë Ÿß ¬àÕ¡ àßº≈„Àâ¡Ÿ≈§à“ª√–‡¡‘π¢Õß§≈◊Ëπ

§«“¡∂’ËμË”≈ß ‡π◊ËÕß®“°§«“¡ “¡“√∂„π°“√À“°”‰√

®“°°“√ª√–°Õ∫∏ÿ√°‘®≈¥≈ß

§à“„™â®à“¬„π°“√≈ß∑ÿπ¢ÕßºŸâª√–°Õ∫°“√

(Capital Expense: CAPEX) ‡ªìπ§à“„™â®à“¬∑’Ë§ß∑’Ë (Fixed

Cost) ·≈–Õ“®°≈à“«‰¥â«à“‡ªìπμâπ∑ÿπ®¡ (Sunk Cost)

´÷Ëß àßº≈μàÕ°“√‡√‘Ë¡„Àâ∫√‘°“√ §ÿ≥¿“æ ·≈– ∂“π–

∑“ß°“√‡ß‘π„π™à«ß‡√‘Ë¡μâπ¢Õß°“√ª√–°Õ∫∏ÿ√°‘®

‡π◊ËÕß¥â«¬°“√ª√–°Õ∫°‘®°“√¥â“π‚∑√§¡π“§¡

„π™à«ß‡√‘Ë¡·√°¢Õß°“√ª√–°Õ∫°‘®°“√¥—ß°≈à“«®–¡’

μâπ∑ÿπ∑’Ë Ÿß¡“° ‰¡à«à“®–‡ªìπμâπ∑ÿπ„π°“√«“ß‚§√ß¢à“¬

æ◊Èπ∞“π °“√μ‘¥μ—Èß‡§√◊ËÕß®—°√·≈–Õÿª°√≥åμà“ßÊ

‡ªìπμâπ ‚¥¬‡¡◊ËÕ‡∑’¬∫°—∫„π™à«ßªïÀ≈—ßÊ ∑’Ë®–‡À≈◊Õ

‡æ’¬ß§à“„™â®à“¬„π à«π¢Õß°“√´àÕ¡·´¡À√◊Õ∫”√ÿß

√—°…“Õÿª°√≥å

μâπ∑ÿπ¢Õß‡ß‘π∑ÿπ (Cost of Capital) ∏ÿ√°‘®

¡’μâπ∑ÿπ¢Õß‡ß‘π∑ÿπ„π°“√¥”‡π‘π°“√ ‡ªìπ°“√À“

§à“∂—Ë«‡©≈’Ë¬¢Õß‡ß‘π∑ÿπ¢Õß‚§√ß √â“ß‡ß‘π∑ÿπ‡¥‘¡À√◊Õ

§à“‡©≈’Ë¬¢Õß‚§√ß √â“ß‡ß‘π∑ÿπ„À¡à°Á‰¥â ·≈–¬—ß‡ªìπ

‡§√◊ËÕß¡◊Õ∑’Ë„™â§”π«≥μâπ∑ÿπ∑“ß°“√‡ß‘π∑’Ë¡“®“°

·À≈àßμà“ßÊ ‡æ◊ËÕπ”‰ª„™â«‘‡§√“–Àå„π°“√≈ß∑ÿπ

‚§√ß°“√μà“ßÊ ¥—ßπ—Èπ °“√°”Àπ¥Õ—μ√“º≈μÕ∫·∑π

∑’Ë‡À¡“– ¡°—∫°“√ª√–°Õ∫°‘®°“√∑’Ë¡’°“√„™âß“π

§≈◊Ëπ§«“¡∂’Ë „π·μà≈–¬à“π®÷ß‡ªìπ ‘Ëß ”§—≠·≈–

¡’§«“¡®”‡ªìπÕ¬à“ß¬‘ËßÕ’°ª√–°“√Àπ÷Ëß

ë ª√–‡¿∑°“√ª√–°Õ∫°‘®°“√·≈–∫√‘°“√

®“°°“√π”§≈◊Ëπ§«“¡∂’Ë‰ª„™âß“π: ≥ §≈◊Ëπ§«“¡∂’Ë

¬à“πÀπ÷ËßÊ  “¡“√∂π”‰ª„™âª√–°Õ∫°‘®°“√·≈–

„Àâ∫√‘°“√‰¥âÀ≈“¬ª√–‡¿∑ ÷́Ëß„π°“√ª√–°Õ∫°‘®°“√

„π·μà≈–ª√–‡¿∑®–π”¡“´÷Ëßª√–‚¬™πå·≈–º≈≈—æ∏å

®“°°“√„™âß“π∑’Ë·μ°μà“ß°—π πÕ°®“°π—Èπ ≈—°…≥–

¢Õß§≈◊Ëπ§«“¡∂’Ë„π·μà≈–¬à“π¬—ß¡’§ÿ≥ ¡∫—μ‘„π°“√

„™âß“π∑’Ë·μ°μà“ß°—π §≈◊Ëπ§«“¡∂’Ë∫“ß¬à“πμâÕßÕ“»—¬

°“√≈ß∑ÿπ∑“ß‡∑§‚π‚≈¬’·≈–Õÿª°√≥å∑’Ë¡’§«“¡

—́∫ ấÕπ √«¡∂÷ßμâπ∑ÿπ§à“„™â®à“¬∑’Ë Ÿß¡“° ∑”„Àâ

¬“°μàÕ°“√≈ß∑ÿπÀ√◊Õ°“√π”‰ª„™âß“π‚¥¬§Ÿà·¢àß

‡Õ◊ÈÕ„ÀâºŸâª√–°Õ∫°“√°‘®°“√ “¡“√∂· «ßÀ“√“¬‰¥â

·≈–°”‰√‚¥¬‰¡àμâÕß‡∫’¬¥‡∫’¬πÀ√◊Õ·¬àß™‘ß®“°§Ÿà·¢àß

 àßº≈„Àâ¡Ÿ≈§à“¢Õß§≈◊Ëπ§«“¡∂’Ë¡’§à“ Ÿß

ë «ß®√°“√ª√–°Õ∫°‘®°“√¢Õß°“√π”

§≈◊Ëπ§«“¡∂’Ë‰ªª√–°Õ∫°‘®°“√·≈–„Àâ∫√‘°“√:

ºŸâª√–‡¡‘π§«√æ‘®“√≥“¥â«¬«à“ ≥ ™à«ß‡«≈“∑’Ë¡’°“√

ª√–‡¡‘π¡Ÿ≈§à“ «ß®√°“√ª√–°Õ∫°‘®°“√¢Õß°“√

π”§≈◊Ëπ§«“¡∂’Ë¬à“ππ—ÈπÊ ‰ªª√–°Õ∫°‘®°“√·≈–

„Àâ∫√‘°“√Õ¬Ÿà„π™à«ß„¥¢Õß«ß®√∏ÿ√°‘® ‡™àπ ™à«ß‡√‘Ë¡μâπ

(Introduction/Embryonic Stage) ™à«ß°”≈—ß‡μ‘∫‚μ

(Growth Stage) ™à«ß‡μ‘∫‚μ‡μÁ¡∑’Ë (Maturity Stage)

™à«ß°”≈—ß∂¥∂Õ¬ (Saturation Stage) À√◊Õ™à«ßμ°μË”

(Decline Stage) À“°‡ªìπ™à«ß√–¬–‡√‘Ë¡μâπ∑’Ë‡æ‘Ëß‡√‘Ë¡¡’

°“√„Àâ∫√‘°“√ °“√‡®√‘≠‡μ‘∫‚μ¢ÕßÕÿμ “À°√√¡

®–‡ªìπ‰ªÕ¬à“ß‡™◊ËÕß™â“ ¥—ßπ—Èπ°“√ª√–°Õ∫∏ÿ√°‘®

¡’§«“¡‡ ’Ë¬ß Ÿß¡“°∑’Ë®–‰¡à°àÕ„Àâ‡°‘¥√“¬‰¥âÀ√◊Õ°”‰√

·μàÀ“°Õ¬Ÿà„π™à«ß°”≈—ß‡μ‘∫‚μ ÷́Ëß¡’Õ—μ√“°“√‡μ‘∫‚μ
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¢Õß§«“¡μâÕß°“√¢Õßμ≈“¥∑’Ë Ÿß ®–∑”„Àâ∏ÿ√°‘®À√◊Õ

Õÿμ “À°√√¡¥—ß°≈à“«¡’°”‰√‡æ‘Ë¡¢÷ÈπÕ¬à“ß√«¥‡√Á«

‡π◊ËÕß®“°μ≈“¥À√◊ÕºŸâ´◊ÈÕ‡√‘Ë¡§ÿâπ‡§¬°—∫°“√„™â ‘π§â“

·≈–∫√‘°“√·≈â«

ë °≈ÿà¡μ≈“¥‡ªÑ“À¡“¬: ‡ªìπ°“√æ‘®“√≥“

°≈ÿà¡μ≈“¥‡ªÑ“À¡“¬¢Õß°“√ª√–°Õ∫°‘®°“√À√◊Õ„Àâ

∫√‘°“√®“°°“√„™âß“π§≈◊Ëπ§«“¡∂’Ë «à“¡ÿàß‡πâπ‡®“–

μ≈“¥‡¥‘¡ (Existing Market) À√◊Õμ≈“¥∑’Ë§àÕπ¢â“ß

Õ‘Ë¡μ—« (Mature Market) À√◊Õμ≈“¥„À¡à (New Market)

‡™àπ °“√ √â“ßμ≈“¥°≈ÿà¡„À¡à¡’¢âÕ¥’À“°∏ÿ√°‘® “¡“√∂

 √â“ß§«“¡·μ°μà“ß‡Àπ◊Õ§Ÿà·¢àß·≈–∑”„Àâ‡°‘¥§«“¡

‰¥â‡ª√’¬∫‡™‘ß·¢àß¢—π (Competitive Advantage) ‰¥â ”‡√Á®

Õ¬à“ß‰√°Á¥’ °“√ √â“ßμ≈“¥°≈ÿà¡„À¡à°Á¡—°¡’§«“¡‡ ’Ë¬ß Ÿß

®“°§«“¡º—πº«π¢Õß√“¬‰¥â ‡π◊ËÕß®“°§«“¡μâÕß°“√

¢Õßμ≈“¥·≈–≈Ÿ°§â“¬—ß¢“¥§«“¡™—¥‡®π ¥—ßπ—Èπ

„π°“√ª√–‡¡‘π¡Ÿ≈§à“¢Õß§≈◊Ëπ§«“¡∂’Ë®÷ß®”‡ªìπμâÕß

æ‘®“√≥“∂÷ßª√–‡¿∑¢Õß°≈ÿà¡μ≈“¥‡ªÑ“À¡“¬

ë √–¥—∫„π°“√‡¢â“∂÷ßμ≈“¥: ¡’º≈‚¥¬μ√ß

μàÕ¢π“¥¢Õß°≈ÿà¡μ≈“¥‡ªÑ“À¡“¬·≈–°√–· √“¬‰¥â

∑’Ë§“¥À«—ß«à“®–‰¥â√—∫∑—ÈßÀ¡¥ ¥—ßπ—Èπ „π°“√ª√–‡¡‘π

¡Ÿ≈§à“§≈◊Ëπ§«“¡∂’Ë ºŸâª√–‡¡‘π®÷ß®”‡ªìπμâÕßæ‘®“√≥“

√–¥—∫°“√‡¢â“∂÷ß·≈–°“√√—∫√Ÿâ ‘π§â“À√◊Õ°“√„Àâ∫√‘°“√

À√◊Õ‡∑§‚π‚≈¬’„À¡à¢ÕßºŸâ∫√‘‚¿§«à“ “¡“√∂ √â“ß

ª√–‚¬™πå (Utility) μÕ∫‚®∑¬å§«“¡μâÕß°“√¢Õßμ≈“¥

À√◊ÕμÕ∫ πÕß§«“¡æ÷ßæÕ„®¢ÕßºŸâ∫√‘‚¿§‰¥â¡“°πâÕ¬

‡æ’¬ß„¥ √«¡∑—Èß‡√◊ËÕß¢Õßμâπ∑ÿπ„π°“√‡ª≈’Ë¬π·ª≈ß

∫√‘°“√ (Switching Cost) ∑’Ë Ÿß

ë  ¿“«–μ≈“¥·≈– ¿“æ°“√·¢àß¢—π:

‡ªìπªí®®—¬∑’Ë àßº≈°√–∑∫‚¥¬μ√ßμàÕ§«“¡ “¡“√∂

„π°“√∑”°”‰√¢Õß°“√ª√–°Õ∫°‘®°“√À√◊Õ„Àâ∫√‘°“√

®“°°“√„™âß“π§≈◊Ëπ§«“¡∂’Ë ∫√‘°“√∑’Ë‰¡à “¡“√∂

∑¥·∑π¬àÕ¡‰¥â√—∫º≈μÕ∫·∑π Ÿß‡π◊ËÕß®“° “¡“√∂

°”Àπ¥√“§“¢Õß∫√‘°“√‰¥â‡Õß ·μà„π∑“ßμ√ß°—π¢â“¡

À“°Õÿμ “À°√√¡‡ªÑ“À¡“¬¡’°“√·¢àß¢—πÕ¬à“ß√ÿπ·√ß

À√◊Õ¡’ºŸâπ”μ≈“¥Õ¬à“ß™—¥‡®π À√◊Õ¡’§Ÿà·¢àß∑—Èß∑“ßμ√ß

·≈–∑“ßÕâÕ¡®”π«π¡“° πÕ°®“°®”π«π§Ÿà·¢àß

¥—ß°≈à“«¢â“ßμâπ·≈â« ºŸâª√–‡¡‘π§«√§“¥°“√≥å∂÷ß

Õπ“§μ¥â«¬«à“¡’‚Õ°“  ¡“°-πâÕ¬ À√◊Õ ™â“-‡√Á« ‡æ’¬ß„¥

∑’Ë®–¡’ ‘π§â“À√◊Õ∫√‘°“√∑¥·∑π‡°‘¥¢÷Èπ  ‘Ëßμà“ßÊ

‡À≈à“π’È®–‡ªìπ°ÿ≠·®À≈—°∑’Ë™à«¬ºŸâª√–°Õ∫°“√„π°“√

ª√–‡¡‘π ¿“æ°“√·¢àß¢—π¢ÕßÕÿμ “À°√√¡

ë °”‰√¢ÕßÕÿμ “À°√√¡: Õÿμ “À°√√¡∑’Ë¡’

≈—°…≥–‡©æ“–À√◊ÕμâÕß„™âÕß§å§«“¡√Ÿâ‡ªìπÕß§åª√–°Õ∫

∑’Ë ”§—≠¡—°¡’°”‰√„πÕÿμ “À°√√¡ Ÿß ‡π◊ËÕß®“°¡’

ºŸâ¢“¬®”π«ππâÕ¬√“¬∑’Ëπ”‡ πÕ ‘π§â“‡À¡◊ÕπÀ√◊Õ

§≈â“¬°—π  àßº≈„Àâ∏ÿ√°‘® “¡“√∂μ—Èß√“§“¢“¬‰¥â Ÿß

·≈–∑”„Àâ¡’°”‰√μàÕ™‘Èπ Ÿß (High Profit Margin)

ë Õ—μ√“°“√‡μ‘∫‚μ¢ÕßÕÿμ “À°√√¡:

‡ªìπªí®®—¬Àπ÷Ëß∑’Ë –∑âÕπ„Àâ‡ÀÁπ∂÷ß‚Õ°“ „π°“√

· «ßÀ“√“¬‰¥â·≈–°”‰√¢Õß∏ÿ√°‘® °“√∑’ËÕÿμ “À°√√¡

‚∑√§¡π“§¡¡’Õ—μ√“°“√‡μ‘∫‚μ Ÿß· ¥ß«à“¡’°“√

¢¬“¬μ—«Õ¬à“ß√«¥‡√Á«·≈–§«“¡μâÕß°“√¢Õßμ≈“¥

¡’‡æ‘Ë¡ Ÿß¢÷ÈπÕ¬à“ßμàÕ‡π◊ËÕß ´÷Ëß™à«¬‡æ‘Ë¡‚Õ°“  ”À√—∫

∏ÿ√°‘®„πÕÿμ “À°√√¡¥—ß°≈à“«∑’Ë®–‡μ‘∫‚μμ“¡ ¿“«–

¢ÕßÕÿμ “À°√√¡‰ª¥â«¬ ·μàÕ¬à“ß‰√°Á¥’ °Á‡ªìπ°“√

¥÷ß¥Ÿ¥„ÀâÕß§å°√∏ÿ√°‘®À√◊Õ§Ÿà·¢àß„À¡àÊ ‡æ‘Ë¡‡¢â“¡“

„πÕÿμ “À°√√¡ º≈μÕ∫·∑π∑’Ë‰¥âÕ“®‰¡à‡ªìπ‰ª

Õ¬à“ß∑’Ë§“¥À«—ß „π¢≥–‡¥’¬«°—π  ¿“æ°“√·¢àß¢—π

∑’Ë∑«’§«“¡√ÿπ·√ß¢÷Èπ ∑”„Àâ‚Õ°“ „π°“√∑”°”‰√

°Á≈¥πâÕ¬≈ß‡æ√“–¡’®”π«π§Ÿà·¢àß∑’Ë‡¢â“¡“¡’ à«π√à«¡

„π à«π·∫àßμ≈“¥ ¥—ßπ—Èπ À“°Õÿμ “À°√√¡‚∑√§¡π“§¡

¡’Õ—μ√“°“√‡μ‘∫‚μ Ÿß ·π«‚πâ¡∑’Ë¡Ÿ≈§à“§≈◊Ëπ§«“¡∑’Ë

®–¡’¡Ÿ≈§à“ Ÿß„π√–¬–‡√‘Ë¡·√°°Á¬‘Ëß‡ªìπ‰ª‰¥â¡“°
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ë  ¿“æ‡»√…∞°‘®‚¥¬√«¡:  ¿“æ‡»√…∞°‘®

‚¥¬∑—Ë«‰ª¢Õßª√–‡∑»‡ªìπÕ’°ªí®®—¬Àπ÷Ëß∑’Ë ”§—≠

∑’Ë àßº≈°√–∑∫‚¥¬‡©≈’Ë¬μàÕ∑ÿ°Õÿμ “À°√√¡„π

∑‘»∑“ß‡¥’¬«°—π ·μàÕ“®¬°‡«âπ ”À√—∫Õÿμ “À°√√¡

∫“ßª√–‡¿∑∑’Ë‰¥â√—∫º≈°√–∑∫„π√–¥—∫√ÿπ·√ß¡“°°«à“

Õÿμ “À°√√¡Õ◊Ëπ ¬°μ—«Õ¬à“ß‡™àπ „π ¿“æ‡»√…∞°‘®

∑’Ë¡’¿“«–Õ—μ√“‡ß‘π‡øÑÕ Ÿß ºŸâ∫√‘‚¿§®–¡’æƒμ‘°√√¡

°“√®—∫®à“¬„™â Õ¬∑’Ë‡ª≈’Ë¬π‰ª  ‘π§â“À√◊Õ∫√‘°“√

„π√–¥—∫∫πÀ√◊ÕÀ√ŸÀ√“ (Leisure and Luxury Goods)

´÷Ëß¡’√“§“ Ÿß ¡—°®–‰¥â√—∫º≈°√–∑∫°àÕπ‡ªìπÕ—π¥—∫

μâπÊ ®“°°“√∑’ËºŸâ∫√‘‚¿§´◊ÈÕ ‘π§â“À√◊Õ∫√‘°“√π—Èπ

πâÕ¬≈ß

ë §«“¡‡¢â¡ß«¥·≈–°“√¡’º≈∫—ß§—∫„™âμ“¡

°ÆÀ¡“¬: §≈◊Ëπ§«“¡∂’Ë®–¡’§«“¡ ”§—≠Õ¬à“ß¡’π—¬

°ÁμàÕ‡¡◊ËÕ¡’°“√∫—ß§—∫„™â°ÆÀ¡“¬·≈–°“√ª°ªÑÕß

§ÿâ¡§√Õß°“√„™â§≈◊Ëπ§«“¡∂’Ë ¥â«¬‡Àμÿπ’È °“√∫—ß§—∫„™â

μ“¡°ÆÀ¡“¬¬‘Ëß‡¢â¡ß«¥¡“°‡∑à“„¥ ¬‘Ëß‡ªìπ°“√™à«¬

≈¥§«“¡‡ ’Ë¬ß¢Õß°“√ Ÿ≠‡ ’¬°”‰√·≈– à«π·∫àß

∑“ß°“√μ≈“¥®“°°“√¥”‡π‘π°“√‚¥¬∫ÿ§§≈Õ◊Ëπ

∑”„ÀâºŸâª√–°Õ∫°“√ “¡“√∂√—°…“º≈°“√¥”‡π‘πß“π

¢Õß∏ÿ√°‘®‰¥âÕ¬à“ß¥’ πÕ°®“°π’È°“√‡ª≈’Ë¬π°Æ√–‡∫’¬∫

¢âÕ∫—ß§—∫μà“ßÊ √«¡∑—Èßπ‚¬∫“¬¢Õß√—∞∫“≈ Õ“® àß

º≈°√–∑∫μàÕ°“√ª√–°Õ∫∏ÿ√°‘®·≈–Õÿμ “À°√√¡

‚∑√§¡π“§¡ ∑—Èßπ’È‰¡à‰¥â‡°‘¥¢÷Èπ‡©æ“–°“√‡ª≈’Ë¬π·ª≈ß

∑’Ë‡°‘¥¢÷Èπ¿“¬„πª√–‡∑»‡∑à“π—Èπ ·μà¬—ß√«¡∂÷ß°“√

‡ª≈’Ë¬π·ª≈ß„πμà“ßª√–‡∑»¥â«¬

ë ¢Õ∫‡¢μ°“√π”‰ª„™âª√–‚¬™πå„π‡™‘ß

æ“≥‘™¬å: ºŸâª√–‡¡‘π§«√æ‘®“√≥“∂÷ß¢Õ∫‡¢μ„π°“√

π”§≈◊Ëπ§«“¡∂’Ë‰ª„™âª√–‚¬™πå„π‡™‘ßæ“≥‘™¬å ‡æ√“–

‚¥¬∑—Ë«‰ª §≈◊Ëπ§«“¡∂’Ë¬à“πÀπ÷ËßÊ ∑’Ë‰¥â√—∫Õπÿ≠“μ

„Àâπ”‰ª„™âß“π‰¥â Õ“®∂Ÿ°π”‰ª„™âª√–‚¬™πå‰¥â

À≈“¬¥â“π∑—Èß„π‡™‘ßæ“≥‘™¬å·≈–∑’Ë‰¡à„™à„π‡™‘ßæ“≥‘™¬å

Õ—π®– àßº≈μàÕ§«“¡ “¡“√∂„π°“√°àÕ„Àâ‡°‘¥√“¬‰¥â

„π°“√ª√–°Õ∫°‘®°“√ §≈◊Ëπ§«“¡∂’Ë∑’Ë∂Ÿ°π”‰ª„™âß“π

À√◊Õª√–°Õ∫°‘®°“√Õ—π “¡“√∂°àÕ„Àâ‡°‘¥√“¬‰¥â„π

‡™‘ßæ“≥‘™¬åπ—Èπ §«√®–¡’¡Ÿ≈§à“ Ÿß‡¡◊ËÕ‡∑’¬∫°—∫°“√

π”‰ª„™âß“πÀ√◊Õª√–°Õ∫°‘®°“√∑’Ë‰¡à„™à„π‡™‘ßæ“≥‘™¬å

ë §«“¡ “¡“√∂„π°“√∑¥·∑π°“√„™â

§≈◊Ëπ§«“¡∂’Ë„π¬à“ππ—ÈπÊ: ‡ªìπ°“√æ‘®“√≥“¥Ÿ«à“

§≈◊Ëπ§«“¡∂’Ë¬à“π∑’Ë°”≈—ßμâÕß°“√ª√–‡¡‘π¡Ÿ≈§à“Õ¬Ÿàπ—Èπ

‡¡◊ËÕπ”‰ª„™â„π°“√ª√–°Õ∫°‘®°“√À√◊Õ„Àâ∫√‘°“√

¡’§«“¡‡ªìπ‰ª‰¥â¡“°πâÕ¬‡æ’¬ß„¥∑’Ë®–π”§≈◊Ëπ§«“¡∂’Ë

„π¬à“πÕ◊ËπÊ ¡“„™â·∑π‡æ◊ËÕ°“√ª√–°Õ∫°‘®°“√À√◊Õ

„Àâ∫√‘°“√„π√Ÿª·∫∫‡¥’¬«°—π ‡ªìπ°“√§”π«≥§à“

‡ ’¬‚Õ°“ ¢Õß°“√„™â§≈◊Ëπ§«“¡∂’Ë¬à“πÀπ÷Ëß Õ—π®–™à«¬

æ‘®“√≥“∂÷ß§«“¡‡À¡“– ¡¢Õß°“√„™âß“π§≈◊Ëπ§«“¡∂’Ë

‡æ◊ËÕ∫√‘°“√ª√–‡¿∑„¥ª√–‡¿∑Àπ÷Ëß ´÷Ëß§≈◊Ëπ§«“¡∂’Ë

¬à“πμà“ß°—π (∑’Ë¡’§ÿ≥ ¡∫—μ‘∑’Ë·μ°μà“ß°—π) π—Èπ ¬àÕ¡¡’

§«“¡ “¡“√∂„π°“√π”‰ª„™âß“π∑’Ë·μ°μà“ß°—π

Õ—π àßº≈μàÕ¡Ÿ≈§à“ª√–‡¡‘π¢Õß§≈◊Ëπ§«“¡∂’Ë „π

·μà≈–¬à“π

ë  à«π·∫àß∑“ß°“√μ≈“¥ (Market Share):

§◊Õ Õ—μ√“ à«π¢Õß¬Õ¥¢“¬ ‘π§â“¢Õß∏ÿ√°‘®‡¡◊ËÕ

‡∑’¬∫°—∫¬Õ¥¢“¬∑—ÈßÀ¡¥¢Õß„πÕÿμ “À°√√¡¿“¬„π

√–¬–‡«≈“Àπ÷ËßÊ Õ—π‡ªìπ·π«∑“ß∑’Ë„™â«—¥¢π“¥

°“√∑”∏ÿ√°‘®Àπ÷ËßÊ ‚¥¬∑—Ë«‰ª «‘∏’∑’Ëπ‘¬¡„™â¡’¥—ßπ’È §◊Õ

°) ¥â“π¢Õß°“√∫√‘°“√√–À«à“ß¬Õ¥¢“¬¢Õß∏ÿ√°‘®°—∫

¬Õ¥¢“¬√«¡¢Õß∑—ÈßÕÿμ “À°√√¡ ¢) ¥â“π∫√‘°“√Õ’°

 à«π√–À«à“ß¬Õ¥¢“¬¢Õß∏ÿ√°‘®°—∫¬Õ¥¢“¬¢Õß∫√‘…—∑

∑’Ë¡’¬Õ¥¢“¬ Ÿß ÿ¥„π∏ÿ√°‘® ·≈– §) ¥â“π∫√‘°“√√–À«à“ß

¬Õ¥¢“¬¢Õß∏ÿ√°‘®°—∫¬Õ¥¢“¬√«¡¢Õß∫√‘…—∑∑’Ë¡’

¬Õ¥¢“¬ Ÿß ÿ¥ ∑—Èßπ’È  à«π·∫àß∑“ß°“√μ≈“¥Õ“®
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 àßº≈μàÕ¡Ÿ≈§à“ª√–‡¡‘π¢Õß§≈◊Ëπ§«“¡∂’Ë μ—«Õ¬à“ß‡™àπ

„π°“√®—¥ √√§≈◊Ëπ§«“¡∂’Ë¥â «¬«‘∏’°“√ª√–¡Ÿ≈

ºŸâª√–°Õ∫°“√∑’Ë¡’ à«π·∫àß∑“ß°“√μ≈“¥ Ÿß¡’§«“¡

‡ªìπ‰ª‰¥â∑’Ë®–ª√–¡Ÿ≈§≈◊Ëπ§«“¡∂’Ë„π√“§“∑’Ë Ÿß¢÷Èπ

 à ßº≈„Àâ¡Ÿ≈§à “ª√– ‡¡‘π¢Õß§≈◊Ë π§«“¡∂’Ë ‚¥¬

ºŸâª√–°Õ∫°“√√“¬π—Èπ Ÿßμ“¡‰ª¥â«¬ ‡ªìπμâπ

ë Õ“¬ÿ„∫Õπÿ≠“μ:  “¡“√∂·∫àß·π«§‘¥

ÕÕ°‡ªìπ 2 ·π«∑“ß §◊Õ °) Õ“¬ÿμ“¡°ÆÀ¡“¬ (Legal

Life) ‡ªìπ°“√°”Àπ¥Õ“¬ÿ„∫Õπÿ≠“μμ“¡§«“¡

‡À¡“– ¡∑’ËºŸâª√–°Õ∫°‘®°“√√“¬Àπ÷ËßÊ §«√‰¥â√—∫

®“°°“√®—¥ √√§≈◊Ëπ§«“¡∂’Ë¬à“πÀπ÷Ëß‡æ◊ËÕπ”‰ª„™âß“π

‚¥¬¡’°“√æ‘®“√≥“ªí®®—¬Õ◊ËπÊ ∑’Ë‡°’Ë¬«¢âÕß ·≈– ¢) Õ“¬ÿ

‡™‘ß‡»√…∞°‘® (Economic Life) ‡ªìπ°“√°”Àπ¥Õ“¬ÿ

„∫Õπÿ≠“μμ“¡§«“¡ “¡“√∂À√◊Õ«ß®√°“√ª√–°Õ∫

°‘®°“√¢Õß∑√—æ¬“°√§≈◊Ëπ§«“¡∂’Ë¬à“ππ—ÈπÊ ‡æ◊ËÕ

π”‰ª„Àâ∫√‘°“√ª√–‡¿∑Àπ÷ËßÊ
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√–∫∫ ◊ËÕ “√„π°√‘¥Õ—®©√‘¬–
(Communications in Smart Grid)
√». ¥√. «“∑‘μ ‡∫≠®æ≈°ÿ≈
Õ“®“√¬åª√–®”¿“§«‘™“«‘»«°√√¡‰øøÑ“ ®ÿÃ“≈ß°√≥å¡À“«‘∑¬“≈—¬

„πªí®®ÿ∫—π ·«¥«ßæ≈—ßß“π‡√‘Ë¡ π„®„π°“√π”‡∑§‚π‚≈¬’¢âÕ¡Ÿ≈·≈–°“√ ◊ËÕ “√ (Information and

communications technology) ‡¢â“¡“‡ªìπ à«πª√–°Õ∫¢Õß°√‘¥‰øøÑ“ À√◊Õ°Á§◊Õ °√‘¥Õ—®©√‘¬– (Smart Grid) π—Ëπ‡Õß

÷́Ëß°√‘¥Õ—®©√‘¬–π’È‡ª√’¬∫‰¥â°—∫°“√¡’√–∫∫‚§√ß¢à“¬ ◊ËÕ “√¢âÕ¡Ÿ≈Ωíßμ—«Õ¬Ÿà°—∫°√‘¥‰øøÑ“ ‡æ◊ËÕ∑”Àπâ“∑’Ë‡°Á∫√«∫√«¡

«‘‡§√“–Àå¢âÕ¡Ÿ≈∑—Èß®“°√–∫∫ àß®à“¬°”≈—ß‰øøÑ“ (transmission and distribution system) ·≈–¢âÕ¡Ÿ≈®“°ºŸâ„™â‰øøÑ“

‚¥¬‡°◊Õ∫®–‡ªìπ·∫∫‡«≈“®√‘ß (real-time) ÷́Ëß¢âÕ¡Ÿ≈‡À≈à“π’È‡ªìπª√–‚¬™πåÕ¬à“ß¬‘Ëß∑—Èß ”À√—∫ºŸâ„Àâ∫√‘°“√‰øøÑ“

·≈–ºŸâ„™â‰øøÑ“ ‡™àπ ºŸâ„Àâ∫√‘°“√‰øøÑ“ “¡“√∂μ√«® Õ∫§«“¡ “¡“√∂„π°“√º≈‘μ°”≈—ß‰øøÑ“ (supply) À√◊Õ

§«“¡μâÕß°“√„™â‰øøÑ“ (demand) „π™à«ß‡«≈“„¥Ê ‰¥âμ≈Õ¥‡«≈“ √«¡∂÷ß§à“„™â®à“¬·≈–§ÿ≥¿“æ¢Õß‰øøÑ“

πÕ°®“°π’È¬—ß™à«¬„ÀâºŸâ„Àâ∫√‘°“√‰øøÑ“ “¡“√∂„™âß“π√–∫∫μà“ßÊ ‡™àπ √–∫∫§«∫§ÿ¡Õ—μ‚π¡—μ‘„π ∂“π’‰øøÑ“¬àÕ¬

(Substation Automation : SA) √–∫∫§«∫§ÿ¡ª√‘¡“≥°“√„™â‰øøÑ“‰¡à„Àâ‡°‘π°”≈—ß°“√º≈‘μ‰øøÑ“ (Demand

Response: DR) ‰¥âÕ¬à“ß¡’ª√– ‘∑∏‘¿“æ

∑—Èßπ’È¢âÕ¡Ÿ≈‡À≈à“π’È¬—ß™à«¬„ÀâºŸâ„™â‰øøÑ“ “¡“√∂§«∫§ÿ¡°“√„™âæ≈—ßß“π‰øøÑ“¢Õßμπ‡Õß„Àâ‰¥âª√–‚¬™πå

 Ÿß ÿ¥·≈–‡À¡“– ¡μàÕ§«“¡μâÕß°“√

°√‘¥Õ—®©√‘¬–™à«¬‡æ‘Ë¡ª√– ‘∑∏‘¿“æ¢Õß√–∫∫‰øøÑ“°”≈—ß μ—Èß·μà°“√º≈‘μ °“√ àß®à“¬ ‰ª®π∂÷ß°“√„™â

‰øøÑ“„π à«π¢ÕßºŸâ„™â‰øøÑ“ ∑—Èß¬—ß™à«¬„ÀâºŸâ„™â‰øøÑ“ “¡“√∂√Ÿâ¢âÕ¡Ÿ≈μà“ßÊ‰¥â‚¥¬‰¡à®”‡ªìπμâÕß‡¥‘π∑“ß‰ª∂÷ß

 ∂“π∑’Ë®√‘ß ´÷Ëß®–™à«¬≈¥‡«≈“∑’Ë„™â„π°“√·°â‰¢ªí≠À“∑’Ë‡°‘¥¢÷Èπ À—«„® ”§—≠¢Õß°√‘¥Õ—®©√‘¬–§◊Õ°“√∑”„Àâ

‚§√ß¢à“¬ ◊ËÕ “√¢âÕ¡Ÿ≈ “¡“√∂ºπ«°√«¡°—∫√–∫∫‰øøÑ“°”≈—ß ∑—Èß°“√º≈‘μ °“√ àß®à“¬ ·≈–Õÿª°√≥åμà“ßÊ

„π à«πºŸâ∫√‘‚¿§ ¬‘Ëß¡’ ¡“™‘°À√◊ÕÕÿª°√≥å¿“¬„π‚§√ß¢à“¬¡“°¢÷Èπ°Á®–¬‘Ëß∑”‡°‘¥ª√–‚¬™πå¡“°¢÷Èπ
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∑”‰¡∂÷ßμâÕß‡ªìπ‰Õæ’
(Why IP for the Smart Grid)

‚§√ß¢à“¬ ◊ËÕ “√„π°√‘¥Õ—®©√‘¬– ‡ªìπ‚§√ß¢à“¬

¢π“¥¡À÷¡“ ∑’Ë¡’Õÿª°√≥å √–∫∫ ·≈–ºŸâ„™âß“π

‡™◊ËÕ¡μàÕ¥â«¬‡ªìπ®”π«ππ—∫≈â“π ‚¥¬∑—ÈßÕÿª°√≥å

√–∫∫ ·≈–ºŸâ„™âß“π‡À≈à“π’È ·πàπÕπ«à“®–μâÕß„™â

‡∑§‚π‚≈¬’°“√ ◊ËÕ “√  ◊ËÕ°≈“ß ·≈–Õÿª°√≥å

μà“ß™π‘¥°—π Õ¬à“ßÀ≈“°À≈“¬ ¥—ßπ—Èπ °“√∑’Ë®–∑”„Àâ

∑ÿ°Ê Õÿª°√≥å √–∫∫ ·≈–ºŸâ„™âß“π‡À≈à“π’È  “¡“√∂

μ‘¥μàÕ ◊ËÕ “√°—π‰¥â ®”‡ªìπ®–¡’‚æ√‚μ§Õ≈À≈—°„π

°“√ ◊ËÕ “√

‰Õæ’∂◊Õ‡ªìπ‚æ√‚μ§Õ≈æ◊Èπ∞“π¢Õß√–∫∫

 ◊ËÕ “√¢âÕ¡Ÿ≈ ´÷Ëß™à«¬„Àâ‚§√ß¢à“¬ ◊ËÕ “√¢âÕ¡Ÿ≈μà“ßÊ

 “¡“√∂æŸ¥§ÿ¬À√◊Õ ◊ËÕ “√°—π‰¥â ·≈–‰Õæ’ “¡“√∂

™à«¬μÕ∫‚®∑¬å ”§—≠Ê  ”À√—∫°“√ ◊ËÕ “√„π

°√‘¥Õ—®©√‘¬–‰¥â ‰Õæ’‰¥âºà“π°“√æ‘ Ÿ®πå·≈–√—∫√Õß

‚¥¬°“√„™â‚§√ß¢à“¬¢π“¥„À≠à´÷Ëß§√Õ∫§≈ÿ¡∑—Ë«‚≈°

¡“·≈â« π—Ëπ°Á§◊ÕÕ‘π‡∑Õ√å‡πÁμπ—Ëπ‡Õß ‡¥‘¡∑’‰Õæ’∂Ÿ°

ÕÕ°·∫∫¡“‡æ◊ËÕ™à«¬„Àâ‚§√ß¢à“¬μà“ßÊ ∑’Ë‰¡à‡°’Ë¬«¢âÕß

°—π “¡“√∂ ◊ËÕ “√°—π‰¥â ¥—ßπ—Èπ¡—π®÷ß∂Ÿ°ÕÕ°·∫∫

¡“„Àâ¡’§«“¡¬◊¥À¬ÿàπμàÕ√–∫∫μà“ßÊ ∑’Ë·μ°μà“ß°—π

·≈–¬—ßμÕ∫ πÕßμàÕÀ≈“¬°“√‡™◊ËÕ¡μàÕ∑“ß°“¬¿“æ

‰¡à«à“®–‡ªìπ·∫∫¡’ “¬ (wired) À√◊Õ‰√â “¬ (wireless)

‚¥¬æ◊Èπ∞“π„π°“√ÕÕ°·∫∫¢Õß‰Õæ’ ‰Õæ’

 “¡“√∂μÕ∫‚®∑¬å ”§—≠¢Õß°√‘¥Õ—®©√‘¬–‰¥â¥—ßπ’È

 “¡“√∂√—∫ àß¢âÕ¡Ÿ≈ºà“π ◊ËÕ¢âÕ¡Ÿ≈À≈“¬™π‘¥ -

‰Õæ’ “¡“√∂¥”‡π‘π°“√‰¥â„π∑ÿ°Ê ‡∑§‚π‚≈¬’„π link

layer ·≈– physical layer ‚¥¬¬—ß§ß§«“¡‡√’¬∫ßà“¬

·≈–¬◊¥À¬ÿàπ„π°“√§«∫§ÿ¡°“√ ◊ËÕ “√√–À«à“ß‚§√ß¢à“¬

∑’Ë¡’Õÿª°√≥åμà“ß°—π

 “¡“√∂ ‡ª≈’Ë ¬π·ª≈ß·≈– ‡μ‘∫ ‚μμ“¡

‡∑§‚π‚≈¬’‰¥â - Àπ÷Ëß„πª√–‚¬™πå∑’Ë ”§—≠¢Õß‰Õæ’°Á§◊Õ

§«“¡ “¡“√∂„π°“√‡æ‘Ë¡§«“¡ “¡“√∂ (capability)

‡™àπ  “¡“√∂√Õß√—∫·Õææ≈‘‡§™—Ëπ„À¡àÊ ‚¥¬‰¡àμâÕß

¡’°“√‡ª≈’Ë¬π·ª≈ß„πμ—«‚æ√‚μ§Õ≈‰Õæ’‡≈¬ ‚¥¬

Õ“®‡ª√’¬∫‡∑’¬∫‰¥â°—∫√∂¬πμå·≈–∂ππ √∂¬πμå

∂Ÿ°ÕÕ°·∫∫„Àâ‡ª≈’Ë¬π·ª≈ßμ“¡§«“¡μâÕß°“√¢Õß

ºŸâ∫√‘‚¿§ ·μàÕ¬à“ß‰√°Áμ“¡ √∂¬πμå°Á¬—ß “¡“√∂„™â

∂ππ‡ âπ‡¥‘¡·≈–°“√§«∫§ÿ¡°“√®√“®√·∫∫‡¥‘¡‰¥â

‰Õæ’°Á‡™àπ‡¥’¬«°—π ‰Õæ’ “¡“√∂√Õß√—∫·Õææ≈‘‡§™—Ëπ

μà“ßÊ ∑’Ë‡¥‘¡∑’‰¡à‰¥âÕÕ°·∫∫¡“„Àâ„™âß“π°—∫‰Õæ’‰¥â

‡ª√’¬∫°—∫∂ππ∑’Ë “¡“√∂√Õß√—∫°“√®√“®√„πÕ’°

À≈“¬Ê  ‘∫ªï‰¥â ‰Õæ’°Á “¡“√∂√Õß√—∫·Õææ≈‘‡§™—Ëπ

„À¡à∑’Ë®–æ—≤π“„π™à«ßÀ≈“¬Ê ∑»«√√…¢â“ßÀπâ“‰¥â

 “¡“√∂‡™◊ËÕ¡μàÕ°—∫√–∫∫¢π“¥„À≠à‰¥â -

Àπ÷Ëß„π§«“¡∑â“∑“¬¢Õß°√‘¥Õ—®©√‘¬–§◊Õ °“√∑’Ë®–

‡™◊ËÕ¡μàÕÕÿª°√≥åμà“ßÊ ®”π«π¡“°‡¢â“¥â«¬°—π‰¥â

°“√∑’Ë®–∑”‡™àππ’È‰¥â Õÿª°√≥å∑ÿ°μ—«®–μâÕß¡’¢âÕ∫àß™’È

∑’Ë™—¥‡®π ‡™àπμâÕß¡’™◊ËÕÀ√◊Õ∑’ËÕ¬Ÿà‡©æ“–¢ÕßÕÿª°√≥å

™‘Èππ—ÈπÊ ´÷Ëß‰Õæ’ “¡“√∂μÕ∫ πÕß§«“¡μâÕß°“√

„π°“√ addressing ·≈– routing Õÿª°√≥åμà“ßÊ  ”À√—∫

‡§√◊Õ¢à“¬¢π“¥¡À÷¡“Õ¬à“ß‡™àπ°√‘¥Õ—®©√‘¬–‰¥â

Õ¬à“ß‰√°Á¥’ ¡’À≈“¬Ê §”·π–π”„Àâ¡’°“√æ—≤π“

√–∫∫ ◊ËÕ “√¢Õß°√‘¥Õ—®©√‘¬–¥â«¬ IPv6 μ—Èß·μàμâπ

‡π◊ËÕß®“°®”π«π·Õ¥‡¥√ ∑’Ë¡’„π IPv4 Õ“®‰¡à‡æ’¬ßæÕ

°—∫®”π«πÕÿª°√≥å·≈–ºŸâ„™âß“π®”π«π¡À“»“≈

„π°√‘¥Õ—®©√‘¬–‰¥â„πÕπ“§μ ·≈–°“√ª√—∫‡ª≈’Ë¬π®“°

IPv4 ‡ªìπ IPv6 ¢≥–∑’Ë°√‘¥Õ—®©√‘¬– “¡“√∂„Àâ∫√‘°“√

‰¥âÕ¬à“ß ¡∫Ÿ√≥å·≈â«π—Èπ Õ“®°àÕ„Àâ‡°‘¥ªí≠À“

μ“¡¡“‰¥â
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¡’§«“¡πà“‡™◊ËÕ∂◊Õ‰¥â (reliability)  Ÿß - ‰Õæ’¡’

‡§√◊ËÕß¡◊ÕÀ≈“¬™‘Èπ∑’Ë¡’§«“¡ “¡“√∂„π°“√§«∫§ÿ¡

‚§√ß¢à“¬·≈–¡’§«“¡πà“‡™◊ËÕ∂◊Õ Ÿß°«à“À≈“¬Ê

‚æ√‚§μÕ≈

 “¡“√∂‡™◊ËÕ¡μàÕ‰¥â°—∫√–∫∫∑’Ë·μ°μà“ß°—π -

‰Õæ’∂◊Õ‡ªìπÕ‘ √–μàÕÕÿª°√≥å π—Ëπ§◊Õ‰Õæ’ “¡“√∂

√–∫ÿ‰¥â«à“¢âÕ¡Ÿ≈ àß¡“®“°‰Àπ·≈–μâÕß°“√ àß‰ª∑’Ë„¥

·≈–¬—ß∑”„ÀâÕÿª°√≥åª≈“¬∑“ß·®âß°≈—∫Õÿª°√≥å

μâπ∑“ß‡¡◊ËÕ‰¥â√—∫¢âÕ¡Ÿ≈·≈â«‰¥â ‚¥¬‰¡à π„®«à“

Õÿª°√≥åμâπ∑“ß·≈–ª≈“¬∑“ßπ—Èπ®–‡ªìπÕÿª°√≥å

™π‘¥„¥ ‡π◊ËÕß®“°„π°“√√—∫ àß¢âÕ¡Ÿ≈ ‰Õæ’®– π„®

·μà‰Õæ’·Õ¥‡¥√ ‡∑à“π—Èπ

¡’§«“¡ª≈Õ¥¿—¬ Ÿß - ‰Õæ’‡ªìπ‚æ√‚μ§Õ≈∑’Ë¡’

§«“¡ “¡“√∂∑’Ë®–¡’§«“¡ª≈Õ¥¿—¬ Ÿß‚æ√‚μ§Õ≈Àπ÷Ëß

∂÷ß·¡â«à“‰Õæ’®–∂Ÿ°ÕÕ°·∫∫¡“„Àâ¡’§«“¡¬◊¥À¬ÿàπ

·≈–‡ªìπ‚æ√‚μ§Õ≈‡ªî¥ ·μàÀ≈“¬Ê ªï∑’Ëºà“π¡“¡’

À≈“¬‡§√◊ËÕß¡◊Õ∑’Ë∂Ÿ°æ—≤π“‡æ◊ËÕ‡æ‘Ë¡§«“¡ª≈Õ¥¿—¬

„π°—∫°“√ ◊ËÕ “√¢âÕ¡Ÿ≈ºà“π‚§√ß¢à“¬‰Õæ’ ‚¥¬„π

®”π«π‚æ√‚μ§Õ≈¥â“π°“√ ◊ËÕ “√∑—ÈßÀ¡¥ ‰Õæ’

∂◊Õ‡ªìπ‚æ√‚μ§Õ≈∑’Ë¡’‡§√◊ËÕß¡◊Õ ”À√—∫°“√√—°…“

§«“¡ª≈Õ¥¿—¬·≈–§«∫§ÿ¡°“√¢π àß¢âÕ¡Ÿ≈®”π«π¡“°

¥—ßπ—Èπ®÷ß “¡“√∂¡—Ëπ„®‰¥â«à“°“√π”‰Õæ’¡“„™â‡ªìπ

‚æ√‚μ§Õ≈À≈—°¢Õß√–∫∫ ◊ËÕ “√„π°√‘¥Õ—®©√‘¬–

¢âÕ¡Ÿ≈∑—ÈßÀ¡¥®–∂Ÿ° àß‰ª¬—ßª≈“¬∑“ß∑’Ë∂Ÿ°μâÕß

‚¥¬‰¡à∂Ÿ°¢—¥¢«“ßÀ√◊Õ‡¢â“∂÷ß¢âÕ¡Ÿ≈‚¥¬ºŸâ„™â∑’Ë‰¡à‰¥â

√—∫Õπÿ≠“μ ¬°μ—«Õ¬à“ß„πªí®®ÿ∫—π ‡™àπ Õß§å°√∑“ß

°“√‡ß‘π°Á¡’°“√√—∫ àß¢âÕ¡Ÿ≈ºà“πÕ‘π‡∑Õ√å‡πÁμ ÷́Ëß‡ªìπ

‚§√ß¢à“¬‰Õæ’·∫∫ “∏“√≥– ·μà¡’§«“¡ª≈Õ¥¿—¬

Õ¬Ÿà„π√–¥—∫ Ÿß „π¢≥–‡¥’¬«°—π‰Õæ’°Á¬—ß “¡“√∂

„™âß“π‰¥â°—∫‡§√◊Õ¢à“¬ à«π∫ÿ§§≈‡™àπ°—π π—Ëπ§◊Õ

‰¡àÕπÿ≠“μ„Àâ§ππÕ° “¡“√∂„™â‡§√◊Õ¢à“¬‰¥â‡≈¬

πÕ°®“°π’È‰¡à«à“®–‡ªìπ ¥â“π°“√‡¡◊Õß °“√∑À“√

À√◊Õ¿“§Õÿμ “À√√¡μà“ßÊ ∑’Ë‡§¬‡ªìπ°—ß«≈‡°’Ë¬«°—∫

§«“¡ª≈Õ¥¿—¬„π‚§√ß¢à“¬‰Õæ’ ªí®®ÿ∫—π°Á≈â«π·μà

„™â‰Õæ’‡ªìπ‚æ√‚μ§Õ≈À≈—°„π°“√ ◊ËÕ “√¢âÕ¡Ÿ≈∑—Èß ‘Èπ

Õ¬à“ß‰√°Áμ“¡„π°“√®–„™âß“π‰Õæ’·∫∫

§√∫«ß®√„π°√‘¥Õ—®©√‘¬– °Á¬—ß¡’‚®∑¬å ”§—≠Ê À≈“¬¢âÕ

„ÀâμâÕßæ‘®“√≥“·≈–∑”°“√∑¥≈Õß‡æ◊ËÕÀ“∑“ßÕÕ°

∑’Ë‡À¡“– ¡∑’Ë ÿ¥ ‡™àπ μâÕß∑”„Àâ™ÿ¥Õ‘π‡∑Õ√å‡πÁμ

‚æ√‚μ§Õ≈ “¡“√∂ ◊ËÕ “√°—∫°√‘¥Õ—®©√‘¬–·≈–

¡‘‡μÕ√åÕ—®©√‘¬– (smart meter) ∑’Ë∫“ßæ◊Èπ∑’Ë‡√‘Ë¡¡’°“√

„™âß“π°—π·≈â«‚¥¬„™â‚æ√‚μ§Õ≈™π‘¥Õ◊Ëπ (‡™àπ

μ“¡¡“μ√∞“π ANSI À√◊Õ C12.22) ·≈–»÷°…“°“√

π” IPv6 ¡“„™â‡æ◊ËÕ‡æ‘Ë¡ª√– ‘∑∏‘¿“æ„π°“√°”Àπ¥

‰Õæ’·Õ¥‡¥√ „ÀâÕÿª°√≥åμà“ßÊ

ªí≠À“Õ’°ª√–°“√Àπ÷Ëß§◊Õ „π‚§√ß¢à“¬

 à«πμ—«μà“ßÊ ¢Õß¬à“π∑’Ëæ—°Õ“»—¬ ¡—°®–‡≈◊Õ°„™â

À≈“¬Ê ‡∑§‚π‚≈¬’ ‡™àπ ZigBee, HomePlug À√◊Õ

6LoWPan ÷́Ëß¡’°“√®—¥≈”¥—∫™—Èπ (layer) ¢Õß‰Õæ’

„π™ÿ¥‚æ√‚μ§Õ≈·μ°μà“ß°—π‰ª ´÷Ëß°“√„™âß“π®√‘ß

®–μâÕß∑”„Àâ‰Õæ’Õ¬Ÿà„π™—Èπ‡¥’¬«°—π∑—ÈßÀ¡¥ „π∑ÿ°Ê

‡∑§‚π‚≈¬’·≈–Õÿª°√≥åμà“ßÊ ∑’Ë‡™◊ËÕ¡μàÕ„π‚§√ß¢à“¬

∑—ÈßÀ¡¥¥â«¬

¡“μ√∞“π¢Õß√–∫∫ ◊ËÕ “√
(Communications Standards)

√ – ∫ ∫  ◊Ë Õ   “ √ ∑’Ë „ ™â „ π √ – ∫ ∫ ‰ ø øÑ “ „ π

Õÿμ “À°√√¡μà“ßÊ „πªí®®ÿ∫—π‡ªìπ√–∫∫∑’Ë™â“·≈–

§àÕπ¢â“ß¡’¢Õ∫‡¢μ∑’Ë·§∫‡°‘π‰ª∑’Ë®– “¡“√∂

 π—∫ πÿπ√–∫∫ ◊ËÕ “√„π°√‘¥Õ—®©√‘¬– ÷́Ëß®”‡ªìπ

μâÕß “¡“√∂ π—∫ πÿπ°“√∑”ß“π·∫∫‡«≈“®√‘ß

(real-time) ·≈–μâÕß¡’§«“¡ “¡“√∂„π°“√∑”ß“π

√à«¡°—∫√–∫∫Õ◊ËπÊ πÕ°®“°π’È¡“μ√∞“π¢Õß√–∫∫
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 ◊ËÕ “√®–μâÕß‰¥â√—∫°“√®”°—¥§«“¡·≈–¬Õ¡√—∫°—π

‚¥¬∑—Ë«‰ª

‡æ◊ËÕ„Àâ°“√ ◊ËÕ “√„π°√‘¥Õ—®©√‘¬– “¡“√∂

∑”ß“π‰¥â‡μÁ¡ª√– ‘∑∏‘¿“æ ®”‡ªìπ®–μâÕß¡’√–∫∫

 ◊ËÕ “√∑’Ë∑”ß“π‡ ¡◊Õπ√«¡‡¢â“¥â«¬°—π‡ªìπ√–∫∫

‡¥’¬«Õ¬à“ß·∑â®√‘ß À√◊Õ‡√’¬°«à“ √–∫∫ ◊ËÕ “√·∫∫

∫Ÿ√≥“°“√ (Integrated Communications) ·≈–°“√∑’Ë

®–∑”„Àâ‡°‘¥√–∫∫ ◊ËÕ “√·∫∫∫Ÿ√≥“°“√‰¥âπ—Èπ

®”‡ªìπ®–μâÕß¡’¡“μ√∞“π “°≈ (universal standard)

ªí®®ÿ∫—π¡’¡“μ√∞“π¢Õß√–∫∫ ◊ËÕ “√‡ªìπ®”π«π¡“°

·μà°“√®—¥∑”¡“μ√∞“π “°≈‚¥¬°“√∑”ß“π√à«¡°—π

¢ÕßºŸâ„™â ºŸâº≈‘μ ·≈–ºŸâ„Àâ∫√‘°“√ ¬—ß¡’§«“¡√à«¡¡◊Õ

°—ππâÕ¬¡“° ∂÷ß·¡â«à“®–‡ªìπ ‘Ëß∑’Ë®”‡ªìπÕ¬à“ß¬‘Ëß

¥—ßπ—Èπ ®π°«à“¡“μ√∞“π “°≈π’È®–∂Ÿ° √â“ß

¢÷Èπ‡æ◊ËÕ√Õß√—∫øíß°å™—Ëπμà“ßÊ ∑’Ë®”‡ªìπ„π°√‘¥Õ—®©√‘¬–

π—°≈ß∑ÿπ®–¡’§«“¡≈—ß‡≈„π°“√≈ß∑ÿπ·≈– àßº≈„Àâ

‡°‘¥°“√¢“¥·§≈π∑ÿπ„π°“√æ—≤π“°√‘¥Õ—®©√‘¬–

‡æ◊ËÕ„Àâ∫√√≈ÿμ“¡‡ªÑ“À¡“¬∑’ËμâÕß°“√

™à«ß¢Õß°“√æ—≤π“¡“μ√∞“π·≈–∑¥≈Õß„™â

®π°«à“¡“μ√∞“ππ—Èπ®–‰¥â√—∫°“√¬Õ¡√—∫ Õ“®®–°‘π

‡«≈“¡“°∂÷ß 5-10 ªï °«à“®–‡ √Á® ¡∫Ÿ√≥å

 ◊ËÕ°≈“ß·≈–‡∑§‚π‚≈¬’
¢Õß√–∫∫ ◊ËÕ “√
(Communications Media
and Technologies)

ªí®®ÿ∫—ππ’È ¡’ ◊ËÕ°≈“ß (media) ¢Õß√–∫∫ ◊ËÕ “√

¡“°¡“¬∑’Ë¡’„™â°—π„π°√‘¥‰øøÑ“ ‡™àπ ≈«¥∑Õß·¥ß

(copper wires), ‡ âπ„¬·°â«π”· ß (fiber optic),

‡∑§‚π‚≈¬’°“√ ◊ËÕ “√ºà“π “¬‰øøÑ“ (power line

carrier) ·≈– ‡∑§‚π‚≈¬’‰√â “¬μà“ßÊ ºŸâ„Àâ∫√‘°“√

‰øøÑ“„πª√–‡∑» À√—∞Õ‡¡√‘°“ ‰¥â„™â ◊ËÕ°≈“ß‡À≈à“π’È

„π°“√‡√‘Ë¡„™âß“π√–∫∫§«∫§ÿ¡Õ—μ‚π¡—μ‘„π ∂“π’

‰øøÑ“¬àÕ¬ (Substation Automation : SA) ´÷Ëß∂◊Õ‡ªìπ

°â“«·√°∑’Ë ”§—≠„π°“√®–√«¡√–∫∫ ◊ËÕ “√„π°√‘¥

‡¢â“¥â«¬°—π Õ¬à“ß‰√°Áμ“¡ SA ¬—ß‰¡à‰¥â∑”ß“π√à«¡°—∫

·Õææ≈‘‡§™—ËπÕ◊ËπÊ Õ¬à“ß‡μÁ¡√Ÿª·∫∫ Õ¬à“ß∑’Ë®–μâÕß

‡ªìπ„π°√‘¥Õ—®©√‘¬–

°“√æ—≤π“„π√–∫∫§«∫§ÿ¡°“√®à“¬æ≈—ßß“π

‰øøÑ“ (Distribution Automation :DA) ¬—ß∂Ÿ°®”°—¥Õ¬Ÿà

‡π◊ËÕß®“°„πªí®®ÿ∫—π°“√ ◊ËÕ “√¢Õß·Õææ≈‘‡§™—Ëπ

∑’Ë„™âß“π„πªí®®ÿ∫—π ‡™àπ √–∫∫ SCADA (Supervisory

Control and Data Acquisition) ·≈– EMS (Energy

Management System) ‰¥â¡’°“√ √â“ß‚§√ß¢à“¬¢π“¥„À≠à

‡™◊ËÕ¡μàÕ°—π√–À«à“ß¿Ÿ¡‘¿“§ ·≈– “¡“√∂∑”ß“π

√à«¡°—π‡ªìπ√–∫∫‡¥’¬«‰¥âÕ¬à“ß ¡∫Ÿ√≥å ·μà°“√ ◊ËÕ “√

‡À≈à“π’È¡’§«“¡‡√Á«μË”¡“°·≈–‰¡à “¡“√∂√Õß√—∫

°“√ ◊ËÕ “√§«“¡‡√Á« Ÿß∑’ËμâÕß°“√„π°√‘¥Õ—®©√‘¬–‰¥â

‡∑§‚π‚≈¬’°“√ ◊ËÕ “√ºà“¬ “¬‰øøÑ“ (power

line carrier) ‰¥â¡’°“√„™âß“π°—π·æ√àÀ≈“¬„π™à«ßÀ≈“¬ªï

À≈—ß¡“π’È ªí®®ÿ∫—π‡∑§‚π‚≈¬’∫√Õ¥·∫π¥å§«“¡‡√Á« Ÿß

ºà“π “¬‰øøÑ“ (Broadband over Power Line) ‰¥â√—∫

°“√æ—≤π“¢÷ÈπÕ¬à“ß¡“°·≈–‰¥â¡’°“√∑¥≈Õß„™â

„π‚§√ß°“√π”√àÕßμà“ßÊ ‡™àπ‡¥’¬«°—∫‡∑§‚π‚≈¬’

‰√â “¬„À¡àÊ ∑’Ë‰¥â√—∫°“√æ—≤π“¡“°¢÷Èπ‡™àπ°—π
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‡∑§‚π‚≈¬’°“√ ◊ËÕ “√μà“ßÊ
„π√–∫∫ ◊ËÕ “√·∫∫∫Ÿ√≥“°“√
„π°√‘¥Õ—®©√‘¬– [1],[2]

Broadband over Power Line (BPL)
- Low-Medium Voltage Lines

BPL‡ªìπ‡∑§‚π‚≈¬’∑’Ë∑”„Àâ¢âÕ¡Ÿ≈¥‘®‘∑—≈

 “¡“√∂ àßºà“π∑“ß “¬‰øøÑ“‰¥â BPL ∑”ß“π‚¥¬

°“√¡Õ¥Ÿ‡≈μ§≈◊Ëπ«‘∑¬ÿ§«“¡∂’Ë Ÿß°—∫¢âÕ¡Ÿ≈¥‘®‘∑—≈®“°

Õ‘π‡∑Õ√å‡πÁμ §≈◊Ëπ«‘∑¬ÿπ’È®–∂Ÿ° àß‡¢â“ Ÿà°√‘¥‰øøÑ“®“°

®ÿ¥‡™◊ËÕ¡μàÕ∑’Ë°”Àπ¥  —≠≠“≥‡À≈à“π’È®–‡§≈◊ËÕπ∑’Ë

‰ªμ“¡ “¬‰øøÑ“·√ß¥—πª“π°≈“ß·≈–·√ß¥—πμË”

®“°π—Èπ®–‡§≈◊ËÕπ∑’Ëºà“π (through) À√◊Õ¢â“¡ (bypass)

À¡âÕ·ª≈ß‡¢â“ Ÿàª≈“¬∑“ß °“√„™âß“π‡∑§‚π‚≈¬’π’È

Õ“®®”‡ªìπμâÕß¡’°“√‡ª≈’Ë¬π·ª≈ßμ—«π”‰øøÑ“

(conductor) „π°√‘¥‡æ◊ËÕ„Àâ —≠≠“≥ BPL  “¡“√∂

‡§≈◊ËÕπ∑’Ëºà“π‰¥â ‡∑§‚π‚≈¬’π’È¬—ß‰¡à¡’°“√„™âß“π¡“°

π—°„π À√—∞Õ‡¡√‘°“ ·μà‡√‘Ë¡¡’°“√„™âß“π°—π·≈â«

„πª√–‡∑»Õ◊ËπÊ ‚¥¬¡’º≈∑’Ë‰¥âμà“ßÊ °—π‰ª

BPL  “¡“√∂√Õß√—∫§«“¡μâÕß°“√¢ÕßºŸâ„Àâ

∫√‘°“√‰øøÑ“ ”À√—∫√–∫∫ Advanced Meter Reading

(AMR), Distributed Energy Resources (DER), Demand

Response (DR) ·≈–·Õææ≈‘‡§™—Ëπμà“ßÊ ∑“ß¥â“π

ºŸâ„™â‰øøÑ“ √«¡∂÷ß Distribution Automation (DA),

video monitoring ·≈–·Õææ≈‘‡§™—Ëπ§«“¡‡√Á« ŸßÕ◊ËπÊ

¡’§«“¡°—ß«≈«à“ BPL ®–¡’°“√√∫°«π°—∫

√–∫∫ ◊ËÕ “√Õ◊ËπÊ ∑’Ë„™â —≠≠“≥§≈◊Ëπ«‘∑¬ÿ‡™àπ°—π

·μà°Á‰¥â¡’°“√æ—≤π“‡∑§π‘§°“√√–∫ÿ§«“¡∂’Ë (frequency

notching) ´÷Ëß “¡“√∂°”®—¥°“√√∫°«π°—∫√–∫∫ ◊ËÕ “√

§≈◊Ëπ«‘∑¬ÿ∑’Ë ”§—≠μà“ßÊ ‰¥â

¡“μ√∞“π¢Õß BPL °”≈—ßÕ¬Ÿà„π√–À«à“ß°“√

æ—≤π“‡æ◊ËÕ„Àâμ≈“¥∫√Õ¥·∫π¥å¬Õ¡√—∫‰¥â BPL ®–¡’

ª√– ‘∑∏‘¿“æ„π√–¬–∑“ß —ÈπÊ (‰¡à‡°‘π 1 ‰¡≈å)

‡¡◊ËÕ‰¡à¡’°“√∑«π —≠≠“≥ ·≈–√–¬–‰°≈¡“°¢÷Èπ§◊Õ

‡ªìπ ‘∫Ê ‰¡≈å‡¡◊ËÕ¡’°“√∑«π —≠≠“≥∑’Ë§«“¡∂’Ë 2-50

MHz BPL ¡’Õ—μ√“°“√ àß¢âÕ¡Ÿ≈∑’Ë 20-400 Mbps

- High Voltage Lines (HVBPL)

¡’‚§√ß°“√π”√àÕß ÷́Ëßª√– ∫º≈ ”‡√Á®„π°“√

 àß¢âÕ¡Ÿ≈„π√–¬–∑“ß°«à“ 5 ‰¡≈å∫π “¬ àß 69 kV

√–∫∫∑’Ë√Õß√—∫√–¥—∫·√ß¥—π Ÿß°«à“π’È¬—ßÕ¬Ÿà„π√–À«à“ß

°“√æ—≤π“ HVBPL ‡À¡“– ¡ ”À√—∫„™âß“π°—∫

√–∫∫μà“ßÊ ¥—ßπ’È transmission line protection,

remote substation SCADA, Phasor Measurement Unit

(PMU) data streaming, station surveillance, VoIP À√◊Õ

√–∫∫§«∫§ÿ¡√–¬–‰°≈Õ◊ËπÊ HVBPL ‡ªìπ‡∑§‚π‚≈¬’

∑’Ëπà“ π„® ”À√—∫ “¬ àß¢âÕ¡Ÿ≈√–À«à“ß ∂“π’

‰øøÑ“¬àÕ¬ (substation) À“°„π∫√‘‡«≥π—Èπ¬—ß‰¡à¡’

‡∑§‚π‚≈¬’Õ◊ËπÊ „™âß“πÕ¬Ÿà ·≈– “¡“√∂π”‰ª„™âß“π

√à«¡°—∫‡∑§‚π‚≈¬’Õ◊ËπÊ „π‚§√ß¢à“¬ ◊ËÕ “√¢Õß

°√‘¥Õ—®©√‘¬–‰¥â

Power Line Communication (PLC)
‡π◊ËÕß®“°§«“¡μâÕß°“√„π°“√„™âß“π√–∫∫

Advanced Metering Infrastructure (AMI) π”‰ª Ÿà

°“√æ—≤π“¢Õß PLC ´÷Ëß¬—ß “¡“√∂ π—∫ πÿπ√–∫∫

§«∫§ÿ¡„π°√‘¥‡™àπ load shedding ‡∑§‚π‚≈¬’π’È

‡À¡“– ¡ ”À√—∫°“√ ◊ËÕ “√ Õß∑“ß∑’Ë¡’§«“¡‡√Á«μË”

‡™àπ °“√ ◊ËÕ “√°—∫¡‘‡μÕ√å„π√–∫∫ AMI Õ¬à“ß‰√°Á¥’

‡∑§‚π‚≈¬’ PLC ®–¡’§à“„™â®à“¬„π°“√μ‘¥μ—Èß§√—Èß·√°

 Ÿß¡“°

- Narrow band PLC („™âß“π„π¬ÿ‚√ª)

Narrowband PLC ‚¥¬ª°μ‘®–„™â ”À√—∫

·Õææ≈‘‡§™—Ëπ§«“¡‡√Á«μË” ‡™àπ Automatic Meter

Reading (AMR) ‡π◊ËÕß®“°Õÿª°√≥å PLC  à«π„À≠à®–
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 π—∫ πÿπ¡“μ√∞“π°“√‡™◊ËÕ¡μàÕ ‡™àπ SPI, RS232

À√◊Õ RS485 ́ ÷Ëß¡’§«“¡‡√Á«μË” °“√„™âß“π Narrowband

PLC  ”À√—∫°“√ ◊ËÕ “√√–À«à“ßºŸâ„Àâ∫√‘°“√‰øøÑ“°—∫

ºŸâ„™â‰øøÑ“„π¬ÿ‚√ª®–¡’¡“°°«à“„πÕ‡¡√‘°“‡Àπ◊Õ¡“°

‡π◊ËÕß®“°¡’®”π«πºŸâ„™â‰øøÑ“∑’Ë‡™◊ËÕ¡μàÕ°—∫À¡âÕ·ª≈ß

·√ß¥—πμË”Àπ÷Ëßμ—« ¡“°°«à“„πÕ‡¡√‘°“‡Àπ◊Õ ∑”„Àâ

¡“μ√∞“π√–À«à“ßª√–‡∑» ”À√—∫ Narrowband PLC

 à«π„À≠à®–‡ªìπ¡“μ√∞“π∑“ß¬ÿ‚√ª

- Ultra Narrow band PLC

‡ªìπ‡∑§‚π‚≈¬’∑’Ë„™âª√–‚¬™πå®“° “¬‰øøÑ“

÷́Ëß¡’Õ¬Ÿà·≈â« ·≈–π”‰ª√«¡°—∫‡∑§‚π‚≈¬’ ultra narrow

bandwidth ‡æ◊ËÕ àß¢âÕ¡Ÿ≈√–À«à“ß¡‘‡μÕ√åμ“¡∫â“π

æ—°Õ“»—¬À√◊Õ¿“§∏ÿ√°‘®‰ª¬—ßºŸâ„Àâ∫√‘°“√‰øøÑ“ ‡æ◊ËÕ

ª√–‚¬™πå∑“ß°“√√“¬ß“π¢âÕ¡Ÿ≈·≈–°“√§”π«≥

§à“‰øøÑ“ √–∫∫¡‘‡μÕ√åπ’È®–¡’§«“¡·¡àπ¬”·≈–

§«“¡‡™◊ËÕ∂◊Õ‰¥â (reliability)  Ÿß ·≈–‰¡à¡’§«“¡®”‡ªìπ

∑’Ëæπ—°ß“π®–μâÕß‡¥‘π∑“ß‰ª∫—π∑÷°§à“®“°¡‘‡μÕ√å

∑ÿ°Ê μ—«Õ’°μàÕ‰ª ®÷ß™à«¬≈¥§à“„™â®à“¬∑’Ë„™â„π°“√

∫—π∑÷°¡‘‡μÕ√å

Cellular (3G)
øíß°å™—Ëπ SMS ¢Õß‚§√ß¢à“¬¥‘®‘∑—≈‡´≈≈Ÿ≈“√å

‡ªìπμ—«‡≈◊Õ°μâπ∑ÿπμË”∑’Ë‡À¡“– ¡°—∫°“√„™âß“π°—∫

√–∫∫§«∫§ÿ¡Õ—μ‚π¡—μ‘„π ∂“π’‰øøÑ“¬àÕ¬ ‡æ◊ËÕ

§«∫§ÿ¡·≈–¡Õπ‘‡μÕ√å°“√ªØ‘∫—μ‘°“√¢Õß√–∫∫ ‡¡◊ËÕ

√–∫∫π—ÈπÊ ¡’¢âÕ¡Ÿ≈ ”À√—∫°“√§«∫§ÿ¡·≈–¡Õπ‘‡μÕ√å

∑’Ë¡’≈—°…≥–‡ª≈’Ë¬π·ª≈ßÕ¬à“ß©—∫æ≈—π‰¡à¡“°π—°

(small burst) ·≈– SMS ®–‰¡à “¡“√∂ π—∫ πÿπ QoS

(Quality of Service)  ”À√—∫°“√§«∫§ÿ¡·≈–¡Õπ‘‡μÕ√å

 ∂“π’¬àÕ¬·∫∫ÕÕπ‰≈πå‰¥â Õ¬à“ß‰√°Á¥’¥â«¬°“√∑’Ë¡’

μâπ∑ÿπμË” ·≈–‡ªìπ‡∑§‚π‚≈¬’∑’Ë¡’„™â°—π‚¥¬∑—Ë«‰ª

Õ¬Ÿà·≈â« ®÷ß§“¥«à“®–‡ªìπμ—«‡≈◊Õ°∑’Ë§ÿâ¡§à“·≈–

 “¡“√∂π”¡“„™â‰¥âÕ¬à“ß√«¥‡√Á« ·μà°Á¡’¢âÕ‡ ’¬§◊Õ

¡’ dead zone ∑”„Àâæ◊Èπ∑’Ë§√Õ∫§≈ÿ¡Õ“®®–‰¡à 100 %

WiFi
WiFi „™â¡“μ√∞“π IEEE802.11x ‡ªìπ‡∑§‚π‚≈¬’

∑’Ë¡’ª√– ‘∑∏‘¿“æ Ÿß„π°“√ √â“ß‚§√ß¢à“¬∫√Õ¥·∫π¥å

·∫∫‰√â “¬ ·μà®–¡’æ◊Èπ∑’Ë§√Õ∫§≈ÿ¡∑’ËμË”§◊Õ‡æ’¬ß

100 ‡¡μ√ ¥—ßπ—Èπ®÷ß¡’§à“„™â®à“¬§àÕπ¢â“ß Ÿß À“°®–

„™âß“π WiFi „πæ◊Èπ∑’Ë∑’Ë°«â“ß¡“°Ê WiFi ¡’√–¥—∫°“√

„Àâ∫√‘°“√ (level of service) ∑’ËμË”°«à“ “¬„¬·°â«π”· ß

À√◊Õ°√–∑—Ëß “¬‚§·Õ°‡™’¬≈ ·≈–μâÕß°“√°“√‡¢â“√À— 

(encryption) ‡æ◊ËÕ§«“¡ª≈Õ¥¿—¬¢Õß¢âÕ¡Ÿ≈

WiFi  “¡“√∂„™âß“π„π°√‘¥Õ—®©√‘¬–‰¥â‚¥¬¡’

§à“„™â®à“¬μË” ·≈–®–∑”ß“π‰¥â¥’√à«¡°—∫‡´π‡´Õ√å‰√â “¬

μà“ßÊ ¢Õß√–∫∫§«∫§ÿ¡Õ—μ‚π¡—μ‘„π ∂“π’‰øøÑ“¬àÕ¬

Õ—μ√“°“√¢π àß¢âÕ¡Ÿ≈®–Õ¬Ÿà„π™à«ß 5 Mbps ∂÷ß 56

Mbps ‚¥¬ WiFi ‡¡◊ËÕ¡’°“√‡™◊ËÕ¡μàÕ·∫∫μ“¢à“¬

(Mesh) ®–¡’§«“¡∑π∑“π·≈– “¡“√∂§ß ¿“æ

§«“¡‡™◊ËÕ¡μàÕ‰¥â (connectivity) ·¡â à«πª√–°Õ∫

∫“ßμ—«„π√–∫∫‡°‘¥°“√º‘¥æ≈“¥ ´÷Ëß§ÿ≥ ¡∫—μ‘π’È

‡ªìπ∑’Ëπà“ π„® ”À√—∫°“√„™âß“π„πÀ≈“¬Ê ·Õææ≈‘‡§™—Ëπ

·μàÕ¬à“ß‰√°Á¥’¥—ß∑’Ë°≈à“«¡“·≈â« §à“„™â®à“¬¢ÕßÕÿª°√≥å

§àÕπ¢â“ß ŸßÀ“°μâÕß°“√„™âß“π„πæ◊Èπ∑’Ë°«â“ß ®÷ßÕ“®

‡ªìπÕÿª √√§μàÕ°“√„™âß“π„π°√‘¥Õ—®©√‘¬– ·≈–

®–‡À¡“– ¡°«à“À“°‡ªìπ°“√„™âß“π„π√–∫∫‡§√◊Õ¢à“¬

¿“¬„π∫â“π (Home Area Network : HAN)

À“°®–¡’°“√„™âß“π Wi-Fi ºŸâ„Àâ∫√‘°“√®”‡ªìπ

μâÕßμ√«® Õ∫ —≠≠“≥√∫°«π°—∫Õÿª°√≥å™π‘¥Õ◊Ëπ

Õ¬à“ß√–¡—¥√–«—ß ¡‘©–π—Èπªí≠À“∑’Ë‡°‘¥¢÷Èπ Õ“® àßº≈

°√–∑∫μàÕ§«“¡æ÷ßæÕ„®¢ÕßºŸâ∫√‘‚¿§ ·≈–Õ“®∑”„Àâ

ºŸâ∫√‘‚¿§¡’§«“¡§‘¥„π‡™‘ß≈∫μàÕ√–∫∫°√‘¥Õ—®©√‘¬–‰¥â
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WiMax (4G)
WiMax (Worldwide Inoperability for Microwave

Access) „™â¡“μ√∞“π IEEE802.16e ‡√‘Ë¡¡’°“√æ—≤π“

¡“μ—Èß·μàªï 2002 ªØ‘∫—μ‘ß“π∑’Ë¬à“π§«“¡∂’Ëª√–¡“≥

2 GHz ∂÷ß 66 GHz WiMax ∂◊Õ‡ªìπ‚§√ß¢à“¬‰Õæ’

 “¡“√∂∑”°“√ ◊ËÕ “√‰¥â„π√–¬–‰°≈¡“°°«à“ 10 ‰¡≈å

√Õ∫‡ “Õ“°“» ·≈–Õ“®∂÷ß 30 ‰¡≈å„π∫“ß°√≥’

‡ “Õ“°“»¢Õß WiMax ¡’§«“¡ “¡“√∂„π°“√ àß

À≈“¬Ê  —≠≠“≥„π·μà≈–∑‘»∑“ß„π‡«≈“∑’Ëμà“ß°—π

‡æ◊ËÕ≈¥ªí≠À“∑’Ë‡ “Õ“°“»Ωíòß√—∫ —≠≠“≥√—∫ —≠≠“≥

º‘¥‡æ’È¬π‰ª‡π◊ËÕß®“° —≠≠“≥‡¥’¬«°—π¡“∂÷ß

‰¡àæ√âÕ¡°—π‰¥â WiMax ¡’Õ—μ√“°“√¢π àß¢âÕ¡Ÿ≈ Ÿß∂÷ß

75 Mbps ·≈–¬—ß “¡“√∂∑”°“√ ◊ËÕ “√°—∫√∂¬πμå

À√◊Õ¬“πæ“Àπ–Õ◊ËπÊ ∑’Ë°”≈—ß‡§≈◊ËÕπ∑’ËÕ¬Ÿà‰¥â

WiMax ¡’§«“¡‡À¡“– ¡ ”À√—∫„™âß“π‡ªìπ

backbone ¢Õß‚§√ß¢à“¬ ◊ËÕ “√„π√–∫∫ àß®à“¬

°”≈—ß‰øøÑ“ (transmission and distribution system)

´÷Ëß®–™à«¬ π—∫ πÿπ°“√„™âß“π WiFi „π·Õææ≈‘‡§™—Ëπ

μà“ßÊ „π ∂“π’‰øøÑ“¬àÕ¬ À√◊Õ√–∫∫Õ—μ‚π¡—μ‘„π

√–∫∫ àß®à“¬°”≈—ß‰øøÑ“ πÕ°®“°π’È¬—ß‡À¡“– ¡

 ”À√—∫„™âß“π‡ªìπ backhaul „π√–∫∫ AMI Õ’°¥â«¬

Time Division Multiple Access (TDMA) /
Cellular wireless (IS-136)

TDMA ‡ªìπ‡∑§‚π‚≈¬’¢π àß¢âÕ¡Ÿ≈·∫∫¥‘®‘∑—≈

´÷Ëß®–·∫àß™àÕß‡«≈“ (time slot) „¥Ê „Àâ·°àºŸâ„™â‡æ’¬ß

Àπ÷Ëß√“¬„πÀπ÷Ëß™àÕß —≠≠“≥ „πμ≈“¥‡´≈≈Ÿ≈“√å

¡’°“√·¢àß¢—π°—π√–À«à“ß 2 √–∫∫„À≠àÊ §◊Õ TDMA

·≈– CDMA ·μà®“°°“√„™âß“πÕ¬à“ß·æ√àÀ≈“¬¢Õß

GSM (Global System for Mobile Communications)

∑”„Àâ TDMA ·≈–‡∑§‚π‚≈¬’Õ◊ËπÊ ∑’Ë·μ°¬àÕ¬¡“®“°

TDMA °≈“¬‡ªìπ‡∑§‚π‚≈¬’∑“ß‡≈◊Õ°‰ª∑—Ë«‚≈°

Õ¬à“ß‰√°Á¥’‚§√ß¢à“¬ ◊ËÕ “√‰√â “¬„¬¬ÿ§∑’Ë 3 (3G) ®–

‡ªìπ„™âß“π CDMA ‰¡à„™à TDMA

Code Division Multiple Access (CDMA) /
High-Speed Downlink Packet Access (HSDPA)
Cellular Wireless

CDMA ‡ªìπ‡∑§‚π‚≈¬’∑“ß‡≈◊Õ° ”À√—∫

‚§√ß¢à“¬‰√â “¬„πÕπ“§μ ‡π◊ËÕß®“° capacity ¢Õß

‚§√ß¢à“¬‰¡à∂Ÿ°®”°—¥‚¥¬μ√ß°—∫§«“¡∂’Ë ´÷Ëß∂◊Õ‡ªìπ

¢âÕ‰¥â‡ª√’¬∫∑’Ë‡Àπ◊Õ°«à“ TDMA

HSDPA ‡ªìπ‡∑§‚π‚≈¬’∑’Ëæ—≤π“¡“®“° HSPA

¡—°®–‡√’¬°°—π«à“ 3.5G À√◊Õ 3G+ ́ ÷Ëß®–∑”„Àâ‚§√ß¢à“¬

·∫∫ Universal Mobile Telecommunications System

(UMTS) ¡’Õ—μ√“°“√¢π àß¢âÕ¡Ÿ≈·≈– capacity ¢Õß

√–∫∫ Ÿß¢÷Èπ HSDPA ∑’Ë¡’„™âß“π„πªí®®ÿ∫—π π—∫ πÿπ

§«“¡‡√Á« downlink ∑’Ë 1.8, 3.6, 7.2 ·≈– 14.4 Mbps

‚¥¬§«“¡‡√Á«®–‡æ‘Ë¡ Ÿß¢÷ÈπÕ’°„π HSPA+ ́ ÷ËßÕ“® Ÿß∂÷ß

42 Mbps downlink

Asymmetric Digital Subscriber Line (ADSL)
‡ªìπ‡∑§‚π‚≈¬’Àπ÷Ëß¢Õß Digital Subscriber Line

(DSL) ´÷Ëß¡’‡ªÑ“À¡“¬„π°“√∑”„ÀâºŸâ„™â∫√‘°“√‚∑√»—æ∑å

∑’Ë„™â “¬‚∑√»—æ∑å·∫∫ “¬§Ÿà∫‘¥‡°≈’¬« (twisted-pair)

 “¡“√∂‡™◊ËÕ¡μàÕ°—∫Õ‘π‡∑Õ√å‡πÁμ‰¥â¥â«¬§«“¡‡√Á« Ÿß

°«à“°“√‡™◊ËÕ¡μàÕ‚¥¬„™â dial-up modem ‚¥¬ ADSL

®–∑”„Àâ “¬‚∑√»—æ∑å  “¡“√∂√—∫ àß —≠≠“≥¢âÕ¡Ÿ≈

¥â«¬§«“¡‡√Á« Ÿß‚¥¬¬—ß§ß “¡“√∂„™â∫√‘°“√‚∑√»—æ∑å

‰¥âæ√âÕ¡Ê °—π °“√√—∫ àß¢âÕ¡Ÿ≈„π ADSL ®–¡’

·∫π¥å«‘∏¥â“π downlink  Ÿß°«à“ uplink ®÷ß‡ªìπ∑’Ë«à“

¢Õß§”«à“ asymmetric (‰¡à ¡¡“μ√)
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Fiber to the Home (FTTH)
FTTH ‡ªìπ‡∑§‚π‚≈¬’∑’Ë‡™◊ËÕ¡μàÕ‚§√ß¢à“¬

∫√Õ¥·∫π¥å‚¥¬„™â “¬„¬·°â«π”· ß‰ª®π∂÷ßºŸâ„™â

∫√‘°“√‚¥¬μ√ß ∂◊Õ‡ªìπ‡∑§‚π‚≈¬’„πÕÿ¥¡§μ‘¢Õß

Õÿμ “À°√√¡¥â“π°“√ ◊ËÕ “√´÷Ëß “¡“√∂„Àâ·∫π¥å«‘∏

„π°“√√—∫ àß¢âÕ¡Ÿ≈‰¥â‡°◊Õ∫®–‰¡à®”°—¥ Õ¬à“ß‰√°Áμ“¡

®π∂÷ßªí®®ÿ∫—π §à“„™â®à“¬„π°“√μ‘¥μ—Èß·≈–§à“Õÿª°√≥å

Õ‘‡≈Á°∑√Õπ‘° å∑’Ë‡°’Ë¬«¢âÕß¬—ß ŸßÕ¬Ÿà¡“° ‡æ◊ËÕ„Àâ¡’

§«“¡§ÿâ¡∑ÿπ ®”‡ªìπμâÕß„™â‡∑§‚π‚≈¬’ Passive

Optical Network (PON) ́ ÷Ëß®–∑”„Àâ “¬„¬·°â«π”· ß

Àπ÷Ëß‡ âπ “¡“√∂·∫àßÕÕ°‰¥â∂÷ß 128 ‡ âπ‚¥¬

‰¡à®”‡ªìπμâÕß¡’Õÿª°√≥å∑«π —≠≠“≥·∫∫∑’ËμâÕßªÑÕπ

°”≈—ßß“π®“°¿“¬πÕ° (active repeater) ´÷Ëß®–™à«¬

≈¥§à“„™â®à“¬®“°Õÿª°√≥å≈ßÕ¬à“ß¡“° π’Ë‡ªìπ°“√ √â“ß

‚§√ß¢à“¬·∫∫®ÿ¥μàÕÀ≈“¬®ÿ¥ (point-to-multi-point)

‚¥¬‰¡àμâÕß°“√Õÿª°√≥åÕ‘‡≈Á°∑√Õπ‘° å√–À«à“ßºŸâ„™â

∫√‘°“√∂÷ß™ÿ¡ “¬ ”π—°ß“π°≈“ß (central office)

Hybrid Fiber Coax (HFC)
HFC ®–„™â “¬„¬·°â«π”· ß„π°“√¢π àß

 —≠≠“≥‡ ’¬ß «‘¥’‚Õ ·≈–¢âÕ¡Ÿ≈ ®“°™ÿ¡ “¬

 ”π—°ß“π°≈“ß (central office) ‰ª¬—ß optical node

∑’Ë„Àâ∫√‘°“√æ◊Èπ∑’Ë¢â“ß‡§’¬ß ´÷Ëß®“° optical node π’È‰ª

 —≠≠“≥· ß®–∂Ÿ°‡ª≈’Ë¬π‡ªìπ —≠≠“≥‰øøÑ“·≈–

 àßºà“π “¬‚§·Õ°‡™’¬≈‰ª¬—ßª≈“¬∑“ß ”À√—∫„Àâ

∫√‘°“√∫√Õ¥·∫π¥åμà“ßÊ ·≈–‡π◊ËÕß®“°§«“¡π‘¬¡

¢Õß∫√‘°“√·∫∫ 2 ∑“ß ‡™àπ Video-on-Demand

Õ‘π‡∑Õ√å‡πÁμ§«“¡‡√Á« Ÿß VoIP ºŸâ„Àâ∫√‘°“√‡§‡∫‘≈®÷ß‡√‘Ë¡

¡’°“√Õ—æ‡°√¥√–∫∫‡æ◊ËÕ “¡“√∂„Àâ∫√‘°“√‡À≈à“π’È‰¥â

Zigbee Wireless Local/Home Area Network
Zigbee ‡ªìπ™ÿ¥‚ª√‚μ§Õ≈¢Õß°“√ ◊ËÕ “√„π

√–¥—∫ Ÿß (high-level) ∑’Ë„™â§≈◊Ëπ«‘∑¬ÿæ≈—ßß“πμË”

¡’æ◊Èπ∞“π¡“®“°¡“μ√∞“π IEEE802.15.4-2003

 ”À√—∫√–∫∫‡§√◊Õ¢à“¬‰√â “¬ à«π∫ÿ§§≈ (Wireless

Personal Area Network : WPAN) ‡™àπ ÀŸøíß‰√â “¬

∑’Ë‡™◊ËÕ¡μàÕ°—∫‚∑√»—æ∑å ºà“π§≈◊Ëπ«‘∑¬ÿ„π√–¬– —ÈπÊ

Zigbee ‡ªìπ‡∑§‚π‚≈¬’∑’Ë¡’§«“¡‡√’¬∫ßà“¬·≈–√“§“

∂Ÿ°°«à“‡∑§‚π‚≈¬’ WPAN Õ◊ËπÊ ‡™àπ Bluetooth ·≈–

¬—ß “¡“√∂∑”ß“π√à«¡°—∫ WiFi ‰¥âÕ’°¥â«¬

 ”À√—∫°√‘¥Õ—®©√‘¬– Zigbee ‡ªìπ∑“ß‡≈◊Õ°

∑’Ë‡À¡“– ¡¢Õß·Õææ≈‘‡§™—Ëπμà“ßÊ ∑’Ë„™â§≈◊Ëπ«‘∑¬ÿ,

μâÕß°“√Õ—μ√“¢π àß¢âÕ¡Ÿ≈∑’ËμË”, ¡’Õ“¬ÿ°“√„™âß“π¢Õß

·∫μ‡μÕ√’Ëπ“π ·≈–¡’§«“¡ª≈Õ¥¿—¬ Ÿß ªí®®ÿ∫—π

Zigbee ‡ªìπμ—«º≈—°¥—πÀ≈—° ”À√—∫√–∫∫‡§√◊Õ¢à“¬

¿“¬„π∫â“π (Home Area Network : HAN) „π

 À√—∞Õ‡¡√‘°“ ´÷Ëß¡’ºŸâ„Àâ∫√‘°“√‰øøÑ“À≈“¬√“¬‡≈◊Õ°

Zigbee ‡ªìπ¡“μ√∞“π ”À√—∫ HAN „π°√‘¥Õ—®©√‘¬–

÷́Ëß®– π—∫ πÿπ·Õææ≈‘‡§™—Ëπμà“ßÊ „π HAN ‡™àπ

Demand Response, Dynamic Pricing Response,

Plug-in Hybrid Electric Vehicle (PHEV) ®ÿ¥‡¥àπ ”À√—∫

Zigbee §◊Õ‡ªìπ¡“μ√∞“π‡ªî¥∑’Ë π—∫ πÿπ°“√∑”ß“π

√à«¡°—π (interoperability) √–À«à“ßÕÿª°√≥å·≈–√–∫∫

μà“ßÊ

Zigbee „™â‡∑§π‘§ Frequency Hopping Spread

Spectrum (FHSS) ´÷Ëß∑”„Àâ√–∫∫¡’§«“¡‡™◊ËÕ∂◊Õ‰¥â

·≈–ª≈Õ¥¿—¬®“°°“√√∫°«π®“° —≠≠“≥¿“¬πÕ°

Z-Wave Wireless
Z-Wave ‡ªìπ‡∑§‚π‚≈¬’°“√ ◊ËÕ “√‰√â “¬‚¥¬„™â

§≈◊Ëπ«‘∑¬ÿ ‰¥â√—∫°“√ÕÕ°·∫∫¡“√Õß√—∫·Õææ≈‘‡§™—Ëπ

 ”À√—∫°“√§«∫§ÿ¡·≈–Õà“π§à“ ∂“π–μà“ßÊ „π∫â“π

æ—°Õ“»—¬∏ÿ√°‘®¢π“¥‡≈Á° ‡™àπ Õà“π§à“¡‘‡μÕ√å §«∫§ÿ¡

√–∫∫· ß «à“ß μ√«®®—∫ºŸâ∫ÿ°√ÿ° μ√«®®—∫‡æ≈‘ß‰À¡â
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‡ªìπμâπ √–∫∫π’È®– ◊ËÕ “√‚¥¬„™â§≈◊Ëπ«‘∑¬ÿ§«“¡∂’Ë

908.4 MHz „π À√—∞Õ‡¡√‘°“ ·≈– §«“¡∂’Ë 868 MHz

„π¬ÿ‚√ª ∑—Èß Õß§«“¡∂’Ëπ’È‡ªìπ§«“¡∂’Ë∑’Ë‰¡àμâÕß¢Õ

Õπÿ≠“μ ‡∑§‚π‚≈¬’π’È¡’·∫π¥å«‘∏μË”¡“°‡æ’¬ß 9.6 kbps

·μà°Á‡æ’¬ßæÕ ”À√—∫°“√ àß§” —Ëß (command) μà“ßÊ

WiFiber
√Ÿâ®—°°—πÕ’°Õ¬à“ß«à“ çoptical wirelessé ∂÷ß·¡â

®–‡ªìπ‡∑§‚π‚≈¬’‰√â “¬ ·μà¡’‡ªÑ“À¡“¬‡æ◊ËÕ„Àâ‡ªìπ

∑“ß‡≈◊Õ°¢Õß‡∑§‚π‚≈¬’ “¬„¬·°â«π”· ß¡“°°«à“

∑’Ë‡ªìπ∑“ß‡≈◊Õ°¢Õß WiFi À√◊Õ WiMax ‚¥¬√–∫∫

WiFiber ®–¡’§«“¡‡√Á«Õ¬Ÿà√–À«à“ß 10 ∂÷ß 1000 Mbps

·≈–¡’√–¬–§√Õ∫§≈ÿ¡¡“°°«à“ 1 ‰¡≈å

100 Gigabit Ethernet (GbE)
‡¥‘¡∑’‡ªìπ‚§√ß¢à“¬ ◊ËÕ “√¢âÕ¡Ÿ≈§«“¡‡√Á«

100 Gbps ∑’Ë‡™◊ËÕ¡‚¬ßÀπà«¬ß“π«‘®—¬μà“ßÊ ∑—Ë«ª√–‡∑»

‚¥¬¡’®ÿ¥ª√– ß§å‡æ◊ËÕ‡æ‘Ë¡§«“¡ “¡“√∂ (capability)

¢Õß‚§√ß¢à“¬„πß“π¥â“π«‘∑¬“»“ μ√å ®“°π—Èπ‰¥â¡’

°“√æ—≤π“„Àâ “¡“√∂„™âß“π„π‚§√ß¢à“¬ ◊ËÕ “√¢âÕ¡Ÿ≈

æ“≥‘™¬å GbE §“¥«à“®–¡’°“√„™âß“π°—π°«â“ß¢«“ß

¡“°¢÷Èπ„πÕ’°‰¡àπ“ππ’È

Spread Spectrum Radio System
‡æ◊ËÕÀ≈’°‡≈’Ë¬ß°“√„™âß“π∑—∫´âÕπ°—∫§«“¡∂’Ë∑’Ë

‰¥â√—∫°“√®—¥ √√®“°Õß§å°√ Federal Communications

Commission (FCC) ®÷ß¡’°“√„™â§≈◊Ëπ«‘∑¬ÿÕ’°√Ÿª·∫∫Àπ÷Ëß

‡√’¬°«à“ spread spectrum (SS)  ”À√—∫√–∫∫·∫∫

®ÿ¥μàÕÀ≈“¬®ÿ¥ (point-to-multipoint) ®“°¢âÕ°”Àπ¥

¢Õß FCC Õπÿ≠“μ„Àâ SS  “¡“√∂„™âß“π™à«ß§«“¡∂’Ë

902-968 MHz ‰¥â‚¥¬‰¡àμâÕß®¥∑–‡∫’¬π ·μà —≠≠“≥

∑’Ë„™â™à«ß§«“¡∂’Ëπ’È®–μâÕß¡’°”≈—ßμË”·≈–μâÕß¡’°“√

hop Õ¬à“ßμàÕ‡π◊ËÕß π—Ëπ§◊Õ®–„™âß“π§«“¡∂’ËÀπ÷Ëß‰¥â

„π™à«ß‡«≈“ —ÈπÊ ‡∑à“π—Èπ (‰¡à‡°‘π 250 ms) Õ¬à“ß‰√°Áμ“¡

‡∑§‚π‚≈¬’ SS  “¡“√∂π”¢âÕ¡Ÿ≈°≈—∫¡“‡À¡◊Õπ

μâπ©∫—∫‰¥â ·¡â§«“¡∂’Ë„π°“√ àß®–¡’°“√‡ª≈’Ë¬π·ª≈ß

μ≈Õ¥°Áμ“¡

Internet2
Internet2 ‡ªìπ backbone §«“¡‡√Á« Ÿß¢Õß

√–∫∫Õ‘π‡∑Õ√å‡πÁμ„πÕπ“§μ ÷́Ëß‰¥â√—∫°“√æ—≤π“

®“°§«“¡√à«¡¡◊Õ¢Õß¡À“«‘∑¬“≈—¬°«à“ 200 ·Ààß

¥â«¬§«“¡ “¡“√∂¢Õß IPv6 ∑’Ë‡æ‘Ë¡®”π«π

‰Õæ’·Õ¥‡¥√ ¢÷ÈπÕ¬à“ß¡À“»“≈ ´÷Ëß‡ªìπ∑’ËμâÕß°“√

 ”À√—∫ºŸâ„Àâ∫√‘°“√Õ‘π‡∑Õ√å‡πÁμ·∫∫∫√Õ¥·∫π¥å

ºà“π “¬‰øøÑ“ (BPL) √à«¡°—∫‚§√ß¢à“¬ backbone

ª√– ‘∑∏‘¿“æ ŸßÕ¬à“ß Internet 2 ·≈–„™âß“π

‚æ√‚μ§Õ≈ MLPS (Multi-Protocol Label Switching)

®–™à«¬ π—∫ πÿπ°“√„™âß“π·Õææ≈‘‡§™—Ëπμà“ßÊ ∑’Ë¡’

§«“¡μâÕß°“√ QoS ∑’Ë Ÿß¡“°„πÕπ“§μ‰¥â

Very Small Aperture Terminal (VSAT) Satellite
‚§√ß¢à“¬¥“«‡∑’¬¡ π—∫ πÿπ°“√ ◊ËÕ “√

·∫∫®ÿ¥μàÕ®ÿ¥ (point-to-point) ·≈–®ÿ¥μàÕÀ≈“¬®ÿ¥

(point-to multi point) ∑’Ë§«“¡∂’Ë 2.3 GHz ‚¥¬¥“«‡∑’¬¡

∂◊Õ‡ªìπ‡∑§‚π‚≈¬’∑’Ë„™â¡“À≈“¬ ‘∫ªï·≈â« ‚¥¬¡’

§«“¡ “¡“√∂„π°“√§√Õ∫§≈ÿ¡æ◊Èπ∑’Ë‰¥â·∑∫∑—Ë«‚≈°

‚§√ß¢à“¬¥“«‡∑’¬¡ “¡“√∂ π—∫ πÿπÕ‘π‡∑Õ√å‡πÁμ

‚ª√‚μ§Õ≈À√◊Õ‰Õæ’ ·≈– π—∫ πÿπ°“√√—∫ àß¢âÕ¡Ÿ≈

¥â«¬§«“¡‡√Á«ª√–¡“≥ 64 kbps ∂÷ß 8 Mbps

°“√ ◊ËÕ “√ºà“π¥“«‡∑’¬¡¡’¢âÕ¥’§◊Õ¡’§«“¡„™â Õ¬‰¥â

(availability)  Ÿß¡“° ·μà°Á¡’‡«≈“Àπà«ß (latency)  Ÿß¡“°

‡™àπ°—π§◊Õª√–¡“≥ 550 - 650 ms ·≈– —≠≠“≥

 “¡“√∂∂Ÿ°√∫°«π‰¥â®“° ¿“æÕ“°“» ‡™àπ
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¡’À‘¡–μ°À√◊Õ¡’≈¡æ“¬ÿ ¥“«‡∑’¬¡∑’Ë„™â„π°“√ ◊ËÕ “√

∑—Ë«Ê ‰ª‡ªìπ·∫∫«ß‚§®√ª√–®”∑’Ë (geostationary

orbit) ·≈–®–¡’Õ“¬ÿ°“√„™âß“πª√–¡“≥ 15 ªï

π—∫μ—Èß·μà¢÷Èπ‰ª„π«ß‚§®√

°“√„™â¥“«‡∑’¬¡‡ªìπÀπ÷Ëß„π∑“ß‡≈◊Õ°∑’Ë¥’

 ”À√—∫°“√§«∫§ÿ¡·≈–¡Õπ‘‡μÕ√å√–∫∫§«∫§ÿ¡

Õ—μ‚π¡—μ‘„π ∂“π’‰øøÑ“¬àÕ¬®“°√–¬–‰°≈ ‡π◊ËÕß®“°

¥“«‡∑’¬¡®–¡’æ◊Èπ∑’Ë§√Õ∫§≈ÿ¡°«â“ß¡“° „πªí®®ÿ∫—π

‡∑§‚π‚≈¬’ VSAT Satellite æ√âÕ¡„™âß“π·≈â« ·≈–

 “¡“√∂ª√—∫ª√ÿß‡æ◊ËÕ„Àâ π—∫ πÿπ°“√„™â¡Õπ‘‡μÕ√å

 ∂“π’‰øøÑ“¬àÕ¬ ·≈–¬—ß “¡“√∂∑” location ·≈– time

synchronization ‚¥¬„™â√–∫∫ GPS (®”‡ªìπ¡“° ”À√—∫

Phasor Measurement Unit À√◊Õ PMU) ‡∑§‚π‚≈¬’π’È

 “¡“√∂π”¡“„™â‰¥âÕ¬à“ß√«¥‡√Á« ·μà®–¡’§à“„™â®à“¬∑’Ë Ÿß

∫√‘°“√¥â“π¥“«‡∑’¬¡¡’À≈“¬Ê ∫√‘°“√ ‚¥¬ VSAT

‡ªìπ∫√‘°“√∑’Ë¡—°„™â°—π¡“° ”À√—∫ºŸâ„Àâ∫√‘°“√‰øøÑ“

‚¥¬®–„™â‡ “Õ“°“»„π¥â“π àß¢π“¥‡≈Á° (0.6 - 3.8

‡¡μ√) ·≈–‡™◊ËÕ¡μàÕ·∫∫ μ“√å°—∫ hub ∑’Ë»Ÿπ¬å°≈“ß

¢Õß‚§√ß¢à“¬´÷Ëß®–¡’ dedicated line ‡™◊ËÕ¡μàÕ°—∫

‡§√◊ËÕß‚Œ μå ∑’Ë hub ®–¡’‡ “Õ“°“»¢π“¥„À≠à·≈–

À—π∑‘»∑“ß‰ª¬—ß¥“«‡∑’¬¡

Paging Network
‚§√ß¢à“¬ paging ‡ªìπ√–∫∫§≈◊Ëπ«‘∑¬ÿ∑’Ë “¡“√∂

 àß¢âÕ§«“¡ —ÈπÊ ®“°√–∫∫‚∑√»—æ∑åÀ√◊ÕÕ‘π‡∑Õ√å‡πÁμ

‰ª¬—ßÕÿª°√≥å‡§≈◊ËÕπ∑’Ë∑’ËÕ¬Ÿà‰°≈‰¥â √–∫∫ paging

 “¡“√∂„™â‡∑§‚π‚≈¬’‰¥âÀ≈“°À≈“¬ ‡™àπ ‰¡‚§√‡«ø

À√◊Õ¥“«‡∑’¬¡ ·≈–∂◊Õ‡ªìπ‡∑§‚π‚≈¬’∑’Ë√“§“∂Ÿ°

‡À¡“– ¡°—∫°“√ àß¢âÕ¡Ÿ≈ —ÈπÊ ·∫∫∑‘»∑“ß‡¥’¬«

Radio Frequency Identification (RFID)
RFID ‡ªìπ‡∑§‚π‚≈¬’∑’Ë™à«¬„π°“√√–∫ÿ«—μ∂ÿ

 ‘Ëß¡’™’«‘μÀ√◊Õ¡πÿ…¬å ‚¥¬„™â§≈◊Ëπ«‘∑¬ÿ¡“‡ªìπ

§≈◊Ëπæ“Àå ‡∑§‚π‚≈¬’ RFID °”≈—ß‡ªìπ∑’Ëπ‘¬¡„π·«¥«ß

Õÿμ “À°√√¡‚¥¬‡ªìπÕ’°∑“ß‡≈◊Õ°Àπ÷Ëß·∑π°“√„™â

∫“√å‚§â¥ ª√–‚¬™πå¢Õß RFID §◊Õ‰¡à®”‡ªìπμâÕß¡’°“√

 —¡º— ‚¥¬μ√ß·≈–‰¡àμâÕß°“√ line of sight „π°“√ ·°π

√–∫∫ RFID ª√–°Õ∫¥â«¬ 3  à«πª√–°Õ∫ §◊Õ

‡ “Õ“°“», transceiver ·≈– transponder (ªÑ“¬ À√◊Õ

tag) ‡ “Õ“°“»®–„™â§≈◊Ëπ«‘∑¬ÿ àß —≠≠“≥‡æ◊ËÕ°√–μÿâπ

(activate) transponder ‡¡◊ËÕ∂Ÿ°°√–μÿâπ·≈â« transponder

®– àß¢âÕ¡Ÿ≈°≈—∫¡“¬—ß‡ “Õ“°“» ´÷Ëß¢âÕ¡Ÿ≈π’È®–

π”¡“ª√–¡«≈º≈ ‡æ◊ËÕ∑”ß“πμ“¡∑’ËμâÕß°“√μàÕ‰ª

Internet Protocol Version 4 (IPv4)
Core Networking

IPv4 ‡ªìπ network layer ¥—Èß‡¥‘¡¢Õß™ÿ¥

‚æ√‚μ§Õ≈Õ‘π‡∑Õ√å‡πÁμ ´÷Ëß‡ªìπ‚æ√‚μ§Õ≈∑’Ë¡’Àπâ“∑’Ë

∑”„Àâ¢âÕ¡Ÿ≈ “¡“√∂ àß‰ª¬—ßª≈“¬∑“ß∑’ËÕ¬Ÿàμà“ß

‚§√ß¢à“¬‰¥âÕ¬à“ß∂Ÿ°μâÕß ‚¥¬®–√–∫ÿª≈“¬∑“ß¥â«¬

‰Õæ’·Õ¥‡¥√  IPv4 ®–¡’·Õ¥‡¥√ ¢π“¥ 4 ‰∫μå

(32 ∫‘μ) ·≈–¡’À≈—°„π°“√‡≈◊Õ°‡ âπ∑“ß (route) §√à“«Ê

§◊Õ ·Õ¥‡¥√ ∑’Ë¡’ prefix ‡À¡◊Õπ°—π À√◊Õ„™â subnet

√à«¡°—π °Á‰¡à®”‡ªìπμâÕß àßμàÕ‰ª∑’ËÕ◊Ëπ ·μà∂â“

·Õ¥‡¥√ ¡’ prefix μà“ß°—π ®– àßμàÕ (forward) ‰ª¬—ß

‚§√ß¢à“¬Õ◊Ëπ

Internet Protocol Version 6 (IPv6)
Core Networking

IPv6 ‰¥â√—∫°“√æ—≤π“‚¥¬ IETF ∂◊Õ‡ªìπ

‡«Õ√å™—π„À¡à¢ÕßÕ‘π‡∑Õ√å‡πÁμ‚æ√‚μ§Õ≈ ´÷Ëß‰¥â√—∫

°“√ÕÕ°·∫∫¡“‡æ◊ËÕ„™âß“π·∑π IPv4 ‚¥¬¡’°“√

‡ª≈’Ë¬π·ª≈ßÀ≈—°Ê §◊Õ 1) ¢π“¥·Õ¥‡¥√ ®–‡æ‘Ë¡®“°

32 ∫‘μ (IPv4) ‡ªìπ 128 ∫‘μ (IPv6) 2)  “¡“√∂∑” flow
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labeling ‡æ◊ËÕ·¬°‡ âπ∑“ß°“√ àß¢âÕ¡Ÿ≈ ”À√—∫

¢âÕ¡Ÿ≈μà“ß™π‘¥°—π 3) ¡’ header ∑’Ë‡√’¬∫ßà“¬¢÷Èπ ·≈–

4)  “¡“√∂ π—∫ πÿπøíß°å™—ËπÕ◊ËπÊ ‰¥â¡“°¢÷Èπ ª√–‚¬™πå

∑’Ë‡¥àπ™—¥¢Õß IPv6 §◊Õ ¡’®”π«π·Õ¥‡¥√ ‡æ‘Ë¡¢÷Èπ

°“√ routing ·≈– auto-configuration ‚§√ß¢à“¬°Á‰¥â√—∫

°“√æ—≤π“„Àâ¥’°«à“ IPv4 Õ¬à“ß‰√°Áμ“¡ °“√„™âß“π

IPv6 ¬—ß¡’πâÕ¬¡“° ‡π◊ËÕß®“°ºŸâ„Àâ∫√‘°“√‰¥â≈ß∑ÿπ

¡“°¡“¬°—∫ IPv4 ·≈–ª√–‚¬™πå¢Õß IPv6 ∑’Ë¥’°«à“

IPv4 °Á¬—ß‰¡à®”‡ªìπ¡“°π—°„πªí®®ÿ∫—π

√–∫∫ ◊ËÕ “√·∫∫∫Ÿ√≥“°“√
(Integrated Communications)

®“°∑’Ë°≈à“«¡“¢â“ßμâπ ®–‡ÀÁπ«à“¡’‡∑§‚π‚≈¬’

·≈–√Ÿª·∫∫¢Õß ◊ËÕ°≈“ßÀ≈“°À≈“¬™π‘¥∑’Ë¡’§«“¡

‡ªìπ‰ª‰¥â«à“®–¡’„™â„π√–∫∫ ◊ËÕ “√¢Õß°√‘¥Õ—®©√‘¬–

¥—ßπ—Èπ ‚§√ß √â“ß¢Õß√–∫∫ ◊ËÕ “√∑’Ë¡’ª√– ‘∑∏‘¿“æ

·≈–¡’°“√√«¡°—π‡ªìπ√–∫∫‡¥’¬«Õ¬à“ß ¡∫Ÿ√≥åÀ√◊Õ

√–∫∫ ◊ËÕ “√·∫∫∫Ÿ√≥“°“√ ∂◊Õ‡ªìπÕß§åª√–°Õ∫

∑’Ë®”‡ªìπ ”À√—∫°√‘¥Õ—®©√‘¬–

‡¡◊ËÕ√–∫∫ ◊ËÕ “√¡’°“√æ—≤π“®π “¡“√∂

∑”ß“π√à«¡°—π‡ªìπ√–∫∫‡¥’¬«‰¥â ®–∑”„Àâ√–∫∫¡’

§«“¡πà“‡™◊ËÕ∂◊Õ‰¥â (reliability) Õ¬Ÿà„π‡°≥±å∑’Ë Ÿß¡“°

°“√„™âß“πÕÿª°√≥åμà“ßÊ ∑’Ë‡°’Ë¬«¢âÕß ®–„™â‰¥â‡μÁ¡

ª√– ‘∑∏‘¿“æ ‡æ‘Ë¡§«“¡μâ“π∑“πμàÕ°“√∫ÿ°√ÿ° ·≈–

 “¡“√∂√Õß√—∫°“√√—∫ àß¢âÕ¡Ÿ≈·∫∫‡«≈“®√‘ß (real

time) √«¡∂÷ß°“√·≈°‡ª≈’Ë¬πæ≈—ßß“π‰øøÑ“ (power

exchange)

¥â«¬‡∑§‚π‚≈¬’ ◊ËÕ “√¢âÕ¡Ÿ≈„πªí®®ÿ∫—π·≈–

„πÕπ“§μ ®–∑”„Àâ°√‘¥¡’§«“¡ “¡“√∂„π°“√√—°…“

μ—«‡Õß (self -healing) ‰¥â π—Ëπ§◊Õ °√‘¥ “¡“√∂¡Õπ‘‡μÕ√å

μ—«‡Õß·≈–·°â‰¢§«“¡º‘¥æ≈“¥∑’Ë‡°‘¥¢÷Èπ‰¥â πÕ°®“°π’È

¬—ß “¡“√∂√—∫√Ÿâ§«“¡º‘¥ª°μ‘‰¥â∑—π∑’ ∑”„Àâ “¡“√∂

μÕ∫ πÕß‡æ◊ËÕ∫√√‡∑“§«“¡‡ ’¬À“¬∑’ËÕ“®‡°‘¥¢÷Èπ‰¥â

Õ¬à“ß√«¥‡√Á« √–∫∫ ◊ËÕ “√∑’Ë “¡“√∂∑”ß“π√à«¡°—π

‡ªìπ√–∫∫‡¥’¬«¡’§«“¡®”‡ªìπ„π°“√„™âß“πøíß°å™—Ëπ

μà“ßÊ „π°√‘¥Õ—®©√‘¬– ‡™àπ intelligent electronic

devices (IEDs), smart meters, control centers, power

electronic controllers, protection systems ·≈–

∑”„ÀâºŸâ „™â ‰øøÑ“ “¡“√∂‡™◊ËÕ¡μàÕ°—∫‚§√ß¢à“¬

‰¥âμ≈Õ¥‡«≈“ (™à«ß‡«≈“∑’Ë‡™◊ËÕ¡μàÕ‚§√ß¢à“¬‰¡à‰¥â

‡°◊Õ∫®–‡ªìπ»Ÿπ¬å)

√–∫∫ ◊ËÕ “√·∫∫∫Ÿ√≥“°“√π’È ®–¡’øíß°å™—Ëπ

æ◊Èπ∞“π 2 ¢âÕ„À≠àÊ ∑’Ë®– π—∫ πÿπ„Àâ°“√ ◊ËÕ “√¢âÕ¡Ÿ≈

„π°√‘¥Õ—®©√‘¬–‡ªìπ‰ªÕ¬à“ß¡’ª√– ‘∑∏‘¿“æ §◊Õ

- ‡ªìπ¡“μ√∞“π·∫∫‡ªî¥ (open communications

standards) ´÷Ëß®–™à«¬„ÀâºŸâ àß·≈–ºŸâ√—∫¢âÕ¡Ÿ≈¡’§«“¡

‡¢â“„®¢âÕ¡Ÿ≈·≈–«‘∏’„π°“√√—∫ àß¢âÕ¡Ÿ≈μ√ß°—π

-  “¡“√∂∑”ß“π√à«¡°—∫ ◊ËÕ°≈“ßÀ≈“¬Ê ™π‘¥

‰¥âÕ¬à“ß∂Ÿ°μâÕß ∑”„Àâ¢âÕ¡Ÿ≈ “¡“√∂√—∫ àß∂÷ß

ª≈“¬∑“ß‰¥âÕ¬à“ß∂Ÿ°μâÕß ¡’§«“¡πà“‡™◊ËÕ∂◊Õ ª≈Õ¥¿—¬

·≈–¡’§«“¡‡√Á«∑’Ë‡À¡“– ¡°—∫§«“¡μâÕß°“√

·≈–∑’Ë ”§—≠ ®–™à«¬‡æ‘Ë¡§«“¡‡™◊ËÕ¡—Ëπ„Àâ·°à

π—°≈ß∑ÿπ ·≈– “¡“√∂®Ÿß„®„Àâ¡’°“√≈ß∑ÿπ„π‡∑§‚π‚≈¬’

 ”§—≠Õ◊ËπÊ ∑’Ë°√‘¥Õ—®©√‘¬–μâÕß°“√

‡Õ° “√Õâ“ßÕ‘ß
1. çA Compendium of Smart Grid Technologiesé,

NETL Modern Grid Strategy Powering our 21st-

Century Economy, July 2009.

2. çIntegrated Communicationsé, Appendix B1:

A Systems View of the Modern Gridé, February

2007.
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‚∑√∑—»πå¥‘®‘∑—≈¿“§æ◊Èπ¥‘π ªï 2554
(Digital terrestrial television 2011)
«’√–»—°¥‘Ï ‡™‘ß‡™“«å
ºŸâÕ”π«¬°“√ à«π‡∑§‚π‚≈¬’ («‘»«°√‰øøÑ“ ™”π“≠°“√æ‘‡»…)

‚∑√∑—»πå¥‘®‘∑—≈¿“§æ◊Èπ¥‘π (DTTV À√◊Õ DTT : Digital Terrestrial Television) ‡ªìπ°“√«‘«—≤π“°“√

§«“¡°â“«Àπâ“∑“ß¥â“π‡∑§‚π‚≈¬’¢Õß‚∑√∑—»πåÕπ“≈ÁÕ°¿“§æ◊Èπ¥‘π ´÷Ëß„Àâ∫√‘°“√·æ√à¿“æ —≠≠“≥‚∑√∑—»πå

‡©æ“–¿“§æ◊Èπ¥‘π «—μ∂ÿª√– ß§å¢Õß‚∑√∑—»πå¥‘®‘∑—≈¿“§æ◊Èπ¥‘π¡’√Ÿª·∫∫§≈â“¬°—∫°“√ àß —≠≠“≥‚∑√∑—»πå

Õπ“≈ÁÕ°∑’Ë‰¥â‡ª≈’Ë¬π°“√ àß‚∑√∑—»πå‡ªìπ√–∫∫¥‘®‘∑—≈ ‡™àπ °“√ àß —≠≠“≥‚∑√∑—»πå„π “¬‡§‡∫‘È≈  àßºà“π¥“«‡∑’¬¡

 àßºà“π√–∫∫ ◊ËÕ “√‚∑√§¡π“§¡ §◊Õ ¡’§ÿ≥ ¡∫—μ‘∑“ß‡∑§π‘§„π°“√≈¥¢π“¥¢Õß¬à“π§≈◊Ëπ§«“¡∂’Ë∑’Ë„™âß“π

·≈– “¡“√∂ àß —≠≠“≥‚∑√∑—»πå‰¥â¡“°°«à“„π°“√ àß —≠≠“≥‚∑√∑—»πå„π√–∫∫Õπ“≈ÁÕ° §ÿ≥¿“æ¢Õß¿“æ

∑’Ë¥’°«à“ ·≈–§à“„™â®à“¬μâπ∑ÿπ„π°“√¥”‡π‘π°“√·æ√à¿“æÕÕ°Õ“°“» §à“„™â®à“¬„π√–∫∫ àß —≠≠“≥‚∑√∑—»πå

μË”°«à“ √–∫∫°“√ àß‚∑√∑—»πå¥‘®‘∑—≈¿“§æ◊Èπ¥‘π„™â‡∑§‚π‚≈¬’°“√ àßÕÕ°Õ“°“»ºà“π√–∫∫ “¬Õ“°“»‰ª¬—ß

‡§√◊ËÕß√—∫‚∑√∑—»πå∑’Ë„™â “¬Õ“°“»·∫∫∏√√¡¥“∑—Ë«Ê ‰ª ·∑π°“√„™â®“π√—∫ —≠≠“≥¥“«‡∑’¬¡ À√◊Õμ—«‡™◊ËÕ¡μàÕ

 —≠≠“≥ “¬‡§‡∫‘È≈

 ∂“π’«‘∑¬ÿ‚∑√∑—»πå·Ààßª√–‡∑»‰∑¬ °√¡ª√–™“ —¡æ—π∏å
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°“√·¢àß¢—π√–∫∫°“√ àß‚∑√∑—»πå¥‘®‘∑—≈

¿“§æ◊Èπ¥‘π„™â‡∑§‚π‚≈¬’À≈“¬√Ÿª·∫∫„π∑—Ë«‚≈°

„π∑«’ªÕ‡¡√‘°“‡Àπ◊Õ ·≈–ª√–‡∑»‡°“À≈’„μâ

„™â¡“μ√∞“π°“√ àß‚∑√∑—»πå ATSC (Advanced

Television Standards Committee) ´÷Ëß‡ªìπ°“√æ—≤π“

‡∑§‚π‚≈¬’¡“®“°¡“μ√∞“π°“√ àß‚∑√∑—»πåÕπ“≈ÁÕ°

NTSC (National Television Standards Committee)

¡“μ√∞“π°“√ àß‚∑√∑—»πå ISDB-T „™â„πª√–‡∑»≠’ËªÿÉπ

·≈–Õ’°À≈“¬ª√–‡∑»„π∑«’ªÕ‡¡√‘°“„μâ §◊Õ

„πª√–‡∑»∫√“´‘≈ ‡ª√Ÿ Õ“√å‡®πμ‘πà“ ™‘≈’ ‡«‡π´ÿ‡Õ≈“

‡Õ°«“¥Õ√å ·≈–≈à“ ÿ¥ §Õ μ“≈‘°“ ·≈–ª“√“°«—¬

„π¢≥–∑’Ë¡“μ√∞“π°“√ àß‚∑√∑—»πå DVB-T ‡ªìπ∑’Ë

·æ√àÀ≈“¬¡“°∑’Ë ÿ¥§√Õ∫§≈ÿ¡°≈ÿà¡ª√–‡∑»¬ÿ‚√ª

ÕÕ ‡μ√‡≈’¬ π‘«´’·≈π¥å ‚§≈—¡‡∫’¬ Õÿ√ÿ°°«—¬ ·≈–

∫“ßª√–‡∑»¢Õß·Õø√‘°“ ¡“μ√∞“π°“√ àß‚∑√∑—»πå

DMB-T/H ‡ªìπ¡“μ√∞“π¢Õßª√–‡∑» “∏“√≥√—∞

ª√–™“™π®’π (√«¡∂÷ßŒàÕß°ß ·μà√–∫∫°“√ àß

 —≠≠“≥‚∑√∑—»πåºà“π “¬‡§‡∫‘È≈¢ÕßŒàÕß°ß

ºŸâª√–°Õ∫°“√„™â¡“μ√∞“π DVB)  à«π∑’Ë‡À≈◊Õ¢Õß

ª√–‡∑»μà“ßÊ „π‚≈°°Á¬—ß‰¡à “¡“√∂μ—¥ ‘π„®«à“

‡≈◊Õ°√–∫∫¡“μ√∞“π°“√ àß‚∑√∑—»πå¡“μ√∞“π„¥

°“√ àß‚∑√∑—»πå ISDB-T ¡’§«“¡§≈â“¬°—∫°“√ àß

‚∑√∑—»πå DVB-T ‚¥¬‡§√◊ËÕß√—∫‚∑√∑—»πå “¡“√∂„™â

Õÿª°√≥å¿“§√—∫ —≠≠“≥‚∑√∑—»πå Õÿª°√≥å∂Õ¥√À— 

 —≠≠“≥‚∑√∑—»πå√à«¡°—π‰¥â ª√–‡∑» À√—∞Õ‡¡√‘°“

‰¥â‡ª≈’Ë¬π√–∫∫°“√ àß‚∑√∑—»πå¿“§æ◊Èπ¥‘π®“°Õπ“≈ÁÕ°

‡ªìπ¥‘®‘∑—≈ ‡À¡◊Õπ°—∫°≈ÿà¡ª√–‡∑»¬ÿ‚√ªÀ≈“¬ª√–‡∑»

‚¥¬ª√–‡∑»∑’Ë‡À≈◊Õ§“¥«à“®–‡ª≈’Ë¬π·ª≈ß√–∫∫

°“√ àß‚∑√∑—»πå‡ªìπ¥‘®‘∑—≈ ¿“¬„πªï æ.». 2555

(§.». 2012)

‡∑§π‘§„π°“√ àß —≠≠“≥‚∑√∑—»πå
(Transmission)

°“√ àß —≠≠“≥‚∑√∑—»πå¥‘®‘∑—≈‡ªìπ°“√

 àß —≠≠“≥‚∑√∑—»πå∫π§≈◊Ëπ§«“¡∂’Ë«‘∑¬ÿ ºà“π‰ª

„πÕ“°“» §◊Õ‡À¡◊Õπ°—∫¡“μ√∞“π°“√ àß‚∑√∑—»πå

Õπ“≈ÁÕ° „π§«“¡·μ°μà“ß‡∫◊ÈÕßμâπ„π°“√ àß —≠≠“≥

§◊Õ ¡’§«“¡ “¡“√∂„π°“√ àß —≠≠“≥‚∑√∑—»πå‰¥â

À≈“¬Ê ™àÕß (√“¬°“√) ‰¥âæ√âÕ¡°—π (Multiplex) „π™àÕß

§«“¡∂’Ë‡¥’¬«∑’Ë àß —≠≠“≥Õπ“≈ÁÕ° (‡™àπ ™àÕß§«“¡∂’Ë

UHF À√◊Õ VHF)

„πª√‘¡“≥¢Õß¢âÕ¡Ÿ≈„π°“√ àß —≠≠“≥‚∑√∑—»πå

(·≈–À¡“¬∂÷ß®”π«π™àÕß —≠≠“≥) ´÷Ëß¡’º≈‚¥¬μ√ß

°—∫«‘∏’°“√º ¡√«¡ —≠≠“≥‚∑√∑—»πå°—∫§≈◊Ëπ«‘∑¬ÿ

 àß —≠≠“≥ (Modulation) «‘∏’°“√º ¡ —≠≠“≥‚∑√∑—»πå

„π¡“μ√∞“π DVB-T „™â√–∫∫ COFDM ´÷Ëß·∫àß§≈◊Ëπ

§«“¡∂’Ë«‘∑¬ÿ„π°“√ àß —≠≠“≥ ‡ªìπ 64 À√◊Õ 16  à«π

QAM (Quadrature Amplitude Modulation) „π°“√º ¡

√«¡ —≠≠“≥ ‚¥¬∑—Ë«‰ª°“√º ¡ —≠≠“≥ 64QAM

 “¡“√∂ àß¢âÕ¡Ÿ≈‰¥â‡ªìπ®”π«π¡“° ·μà —≠≠“≥∑’Ë‰¥â

¡’°“√∂Ÿ°√∫°«π —≠≠“≥‰¥âßà“¬ °“√ àß —≠≠“≥

16QAM ·≈– 64QAM ´÷Ëß‡ªìπ°≈ÿà¡¢âÕ¡Ÿ≈∑’Ë¡’¢π“¥

·μ°μà“ß°—π  “¡“√∂ àß —≠≠“≥√«¡°—π‰¥â ‚¥¬

°“√„™â‡∑§π‘§§«∫§ÿ¡°“√ àß°≈ÿà¡¢âÕ¡Ÿ≈ —≠≠“≥

´÷Ëß‡√’¬°‡∑§π‘§π’È«à“°“√º ¡ —≠≠“≥≈”¥—∫™—Èπ

(hierarchical modulation ref.)
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°“√æ—≤π“√–∫∫¡“μ√∞“π∫’∫Õ—¥ —≠≠“≥

√–∫∫„À¡à §◊Õ MPEG-4/AVC  “¡“√∂„Àâ∫√‘°“√

„π°“√ àß —≠≠“≥‚∑√∑—»πå§«“¡™—¥‡®π Ÿß (high

definition services) ®”π«π 3 ™àÕß (√“¬°“√) „π°“√

‡¢â“√À— ¢âÕ¡Ÿ≈ 24 Mbit/s ´÷Ëß„™âß“π„π°“√ àß‚∑√∑—»πå

¥‘®‘∑—≈¿“§æ◊Èπ¥‘π¢Õß°≈ÿà¡ª√–‡∑»¬ÿ‚√ª

¡“μ√∞“π°“√ àß‚∑√∑—»πå¿“§æ◊Èπ¥‘π DVB-T

‰¡à‰¥â„™â„π°“√ àß‚∑√∑—»πå¢Õß∑«’ªÕ‡¡√‘°“‡Àπ◊Õ

·μà„™â¡“μ√∞“π°“√ àß‚∑√∑—»πå ATSC °“√º ¡

 —≠≠“≥‚∑√∑—»πå°—∫§≈◊Ëπ§«“¡∂’Ë«‘∑¬ÿ∑’ËÕÕ°Õ“°“»

‡√’¬°«à“ 8VSB ÷́Ëß¡’§ÿ≥ ¡∫—μ‘‡À¡◊Õπ°—∫°“√ àß

‚∑√∑—»πå√–∫∫Õπ“≈ÁÕ° (vestigial sideband

modulation) «‘∏’ àß —≠≠“≥π’È “¡“√∂ªÑÕß°—π°“√

√∫°«π —≠≠“≥‰¥â¥’ ·μà‰¡à “¡“√∂‡ª√’¬∫‡∑’¬∫°—∫

√–∫∫ DVB-T °“√º‘¥‡æ’È¬π¢Õß —≠≠“≥„π°“√√—∫

 —≠≠“≥ –∑âÕπ®“°À≈“¬Ê ®ÿ¥ (multipath distortion)

·≈–‰¡à “¡“√∂„™â√–∫∫°“√ àß —≠≠“≥√–∫∫

‡§√◊Õ¢à“¬∑’Ë„™â§«“¡∂’Ë‡¥’¬« (SFN : single-frequency

network) ´÷Ëß°“√ àß‚∑√∑—»πå√–∫∫¡“μ√∞“π¥—ß°≈à“«

‰¡à‡°’Ë¬«¢âÕß°—∫°“√ àß‚∑√∑—»πå√–∫∫Õ◊ËπÊ ∑’Ë„™âß“π

„πª√–‡∑» À√—∞Õ‡¡√‘°“

√–∫∫¡“μ√∞“π°“√ àß‚∑√∑—»πå∑—È ß Õß

„™â√–∫∫°“√ àß —≠≠“≥ MPEG ·≈–°“√‡¢â“√À— 

 —≠≠“≥‚∑√∑—»πå §◊Õ H.262/MPEG-2 Part 2

„π¢âÕ°”Àπ¥¢Õß MPEG-2 „π à«π¢Õß§«“¡

·μ°μà“ß¢Õß√“¬≈–‡Õ’¬¥„π°“√„Àâ∫√‘°“√ ‡™àπ

°“√ àß —≠≠“≥‡ ’¬ßÀ≈“¬™àÕß‡ ’¬ß §”∫√√¬“¬¿“æ

(captions) ·≈–·π–π”√“¬°“√ (program guides)

∑’Ë‡¢â“√À—  —≠≠“≥‡æ‘Ë¡‡μ‘¡

¢âÕ¥’·≈–¢âÕ‡ ’¬„π°“√ àß‚∑√∑—»πå¥‘®‘∑—≈
¢âÕ¥’

ë √–∫∫¥‘®‘∑—≈¡’·π«‚πâ¡„π°“√¬Õ¡√—∫¢âÕ¥’¡“°°«à“

‚¥¬‡©æ“– —≠≠“≥∑’Ë¥’ §«“¡·μ°μà“ß¢Õß

 —≠≠“≥πâÕ¬¡“° „π§«“¡®√‘ß·≈â« —≠≠“≥

Õπ“≈ÁÕ°§«√®–¥’°«à“

ë ‡ªìπ°“√ßà“¬°«à“∑’Ë √—∫ —≠≠“≥¿“æ∑’Ë¥’®“°

°“√„™â√–∫∫¥‘®‘∑—≈ ‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫°“√„™â

√–∫∫Õπ“≈ÁÕ°‡¥‘¡

ë  àß —≠≠“≥‚∑√∑—»πå‰¥âÀ≈“¬™àÕß√“¬°“√„π°“√

 àß‚∑√∑—»πå√–∫∫¥‘®‘∑—≈

ë  “¡“√∂„Àâ∫√‘°“√‚μâμÕ∫°≈—∫‰ª¬—ß ∂“π’ àß

‚∑√∑—»πå ‡ªìπ°“√ ◊ËÕ “√ 2 ∑“ß (interactive)

¢âÕ‡ ’¬

ë §àÕπ¢â“ß¬“°„π°“√ª√—∫√—∫ —≠≠“≥ “¬Õ“°“»

‡æ√“–«à“°“√ —ß‡°μ°“√≥å‡ª≈’Ë¬π·ª≈ß®“°

 —≠≠“≥¿“æ®“°®Õ¿“æ‚∑√∑—»πå®–‰¡à‡ÀÁπ

°“√‡ª≈’Ë¬π·ª≈ß®ÿ¥∑’Ë√—∫ —≠≠“≥∑’Ë·√ß∑’Ë ÿ¥

¿“æ∑’Ëª√“°Ø §◊Õ ∫“ß®ÿ¥√—∫ —≠≠“≥‰¥â ∫“ß®ÿ¥

√—∫ —≠≠“≥‰¡à‰¥â ∑”„Àâ°”Àπ¥∑‘»∑“ß “¬Õ“°“»

‰¥â¬“° Õÿª°√≥å«—¥√–¥—∫ —≠≠“≥∑’Ëμ‘¥μ—Èß„π

Tuner ®–™à«¬„π°“√·°âªí≠À“°“√μ‘¥μ—Èß “¬Õ“°“»

·μà°Á¡’‡§√◊ËÕß√—∫‚∑√∑—»πå∫“ß‡§√◊ËÕß‰¡à¡’Õÿª°√≥å

«—¥ —≠≠“≥ ‡™àπ ‡§√◊ËÕß√—∫‚∑√∑—»πå μ√“Õ—°…√

Vizio ®÷ß‡ªìπªí≠À“„π°“√μ‘¥μ—Èß “¬Õ“°“» ·≈–

°“√∑¥ Õ∫ “¬Õ“°“»

ë ‡§√◊ËÕß√—∫‚∑√∑—»πåÕπ“≈ÁÕ°‡¥‘¡®–μâÕßμ‘¥Õÿª°√≥å

‡æ‘Ë¡‡μ‘¡ §◊Õ Set-top box „π°“√√—∫‚∑√∑—»πå¥‘®‘∑—≈

ë ‡ªìπ°“√‡æ‘Ë¡æ≈—ßß“π°“√„™â°√–· ‰øøÑ“„π°“√

√—∫‚∑√∑—»πå¥‘®‘∑—≈ ∑’Ë„™â‡§√◊ËÕß√—∫‚∑√∑—»πå‡¥‘¡

√à«¡°—∫Õÿª°√≥å Set-top box
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ë ®–μâÕß¡’°“√ª√—∫·μàß°“√μ‘¥μ—Èß “¬Õ“°“»„À¡à

ë „π√–∫∫Õπ“≈ÁÕ°∂â“ —≠≠“≥·√ß Ÿß‰ª®–μâÕß

≈¥ —≠≠“≥„ÀâπâÕ¬≈ß®÷ß®–√—∫ —≠≠“≥‰¥â¥’

·μà√–∫∫¥‘®‘∑—≈‰¡à¡’º≈°“√√—∫ —≠≠“≥·√ß Ÿß

√–∫∫Õπ“≈ÁÕ° —≠≠“≥μË” “¡“√∂√—∫¿“æ‰¥â

 —≠≠“≥¿“æ‰¡à¥’ ‡≈◊Õπ √∫°«π „π¢≥–∑’Ë

‚∑√∑—»πå¥‘®‘∑—≈¿“æ®–§â“ßπ‘Ëß‰¡à‡§≈◊ËÕπ‰À«

„π°√≥’∑’Ë —≠≠“≥μË”

ë °“√‡ª≈’Ë¬π™àÕß√—∫ —≠≠“≥®–™â“°«à“‡æ√“–«à“

®–μâÕß„™â‡«≈“∫“ß à«π„π°“√∂Õ¥√À—  —≠≠“≥

¥‘®‘∑—≈

√–∫∫°“√√—∫ —≠≠“≥‚∑√∑—»πå¥‘®‘∑—≈
°“√√—∫ —≠≠“≥‚∑√∑—»πå√–∫∫¥‘®‘∑—≈ºà“π

Õÿª°√≥å Set-top box À√◊ÕÕÿª°√≥å∑’ËÕ¬Ÿà„π‡§√◊ËÕß√—∫

‚∑√∑—»πå ∑’Ë “¡“√∂∂Õ¥√À—  —≠≠“≥∑’Ë√—∫®“°

 “¬Õ“°“»¡“μ√∞“π Õ¬à“ß‰√°Áμ“¡®“°°“√«“ß·ºπ

°“√„™â§≈◊Ëπ§«“¡∂’Ë  “¬Õ“°“»∑’Ë„™âÀ≈“¬¬à“π§«“¡∂’Ë

(‚¥¬‡©æ“– “¬Õ“°“»§«“¡∂’Ë°«â“ß) ¡’§«“¡®”‡ªìπ

„π°“√π”¡“„™âß“π∂â“°“√ àß‚∑√∑—»πå¥‘®‘∑—≈ àß

 —≠≠“≥À≈“¬™àÕßæ√âÕ¡°—π (Multiplex) ·∑π°“√

„™â “¬Õ“°“»‡¥‘¡ ÷́Ëß‡ªìπª°μ‘„π°“√√—∫ —≠≠“≥

‚∑√∑—»πå¢Õß À√“™Õ“≥“®—°√ (UK)

°“√ àß‚∑√∑—»πå¿“§æ◊Èπ¥‘π∑—Ë«‚≈°
(DTT Around the world)

√“¬™◊ËÕ°“√„™âß“π‚∑√∑—»πå¥‘®‘∑—≈¢Õßª√–‡∑»μà“ßÊ
‡Õ‡™’¬

ª√–‡∑»≠’ËªÿÉπ

°√–∑√«ß°‘®°“√¿“¬„π·≈–°“√ ◊ËÕ “√

·≈– ¡“§¡ àß‡ √‘¡°“√ àß‚∑√∑—»πå√–∫∫¥‘®‘∑—≈

(DPA : The Association for Promotion of Digital

Broadcasting-Japan) ¢Õßª√–‡∑»≠’ËªÿÉπ ‰¥â°”Àπ¥

§ÿ≥ ¡∫—μ‘∑“ß‡∑§π‘§ ·≈–ª√–°“»‡ªìπ·π«∑“ß

 ”À√—∫Õÿª°√≥å√—∫ —≠≠“≥‚∑√∑—»πå¥‘®‘∑—≈·∫∫ßà“¬Ê

(simplified DTT tuners) √“§“‰¡à‡°‘π 5,000 ‡¬π

„π«—π∑’Ë 25 ∏—π«“§¡ æ.». 2550 MIAC ‚√ßß“π

ºŸâº≈‘μÕÿª°√≥å DTT Tuner √âÕß¢ÕÕ¬à“ß‡ªìπ∑“ß°“√

∑’Ë®–‡ªìπºŸâº≈‘μÕÿª°√≥å®”Àπà“¬„πμ≈“¥¿“¬„π

‡¥◊Õπ¡’π“§¡ æ.». 2553 ( ‘Èπªïß∫ª√–¡“≥ æ.». 2552

MIAC ª√–¡“≥°“√«à“ ‡§√◊ËÕß√—∫‚∑√∑—»πå∑’Ë‰¡à„™à

√–∫∫¥‘®‘∑—≈∑’Ë¡’Õ¬Ÿà„πª√–‡∑»≠’ËªÿÉπ ¡’®”π«π

14 ≈â“π‡§√◊ËÕß ·≈–®”‡ªìπμâÕß„™âÕÿª°√≥å√—∫ —≠≠“≥

‚∑√∑—»πå¥‘®‘∑—≈ (simplified DTT tuners) ∑’Ë®”‡ªìπ

„π°“√‚Õπ∂à“¬√–∫∫‚∑√∑—»πå¥‘®‘∑—≈¿“§æ◊Èπ¥‘π¿“¬„π

‡¥◊Õπ°√°Æ“§¡ æ.». 2554 ‡æ◊ËÕÀ≈’°‡≈’Ë¬ß°“√

∑’Ë®–μâÕß∑‘Èß‡§√◊ËÕß√—∫‚∑√∑—»πå∑’Ë ‰¡à¡’Õÿª°√≥å√—∫

 —≠≠“≥‚∑√∑—»πå¥‘®‘∑—≈ (simplified DTT tuners)

®”π«π¡“°„π§√—Èß‡¥’¬«

«—π∑’Ë 20 ∏—π«“§¡ æ.». 2550  ¡“§¡Õÿμ “À°√√¡

‡∑§‚π‚≈¬’¢âÕ¡Ÿ≈¢à“« “√Õ‘‡≈Á°∑√Õπ‘° å ‰¥â®—¥∑”

°Æ√–‡∫’¬∫ °“√∫—π∑÷°√“¬°“√‚∑√∑—»πå√–∫∫¥‘®‘∑—≈

¿“§æ◊Èπ¥‘π Õπÿ≠“μ„ÀâºŸâ∫√‘‚¿§ (ºŸâ√—∫∫√‘°“√‚∑√∑—»πå)

°”Àπ¥°Æ√–‡∫’¬∫√“¬°“√‚∑√∑—»πå∑’Ë∂Ÿ°∫—π∑÷°‰«â„π

Blue-ray ‡ªìπμâπ μ—Èß™◊ËÕ«à“°Æ√–‡∫’¬∫ 10 (®“°°“√
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∑” ”‡π“ 9 §√—Èß ·≈–§√—Èß∑’Ë 10 ‡ªìπ§√—Èß ÿ¥∑â“¬

„π°“√∑” ”‡π“) °“√π”¡“∫—π∑÷°√“¬°“√‚∑√∑—»πå

∑’Ë‡√’¬°«à“°Æ√–‡∫’¬∫ 10 ¡“∫—ß§—∫μ—Èß·μà‡«≈“ 16.00 π.

«—π∑’Ë 2 ¡‘∂ÿπ“¬π æ.». 2551 ·μàª√“°Ø«à“∂Ÿ°

‡≈◊ËÕπÕÕ°‰ª‡π◊ËÕß®“°¡’°“√«‘®“√≥å„π —ß§¡¢Õß

ª√–‡∑»≠’ËªÿÉπ‡√◊ËÕß≈‘¢ ‘∑∏‘Ï¢ÕßºŸâº≈‘μ√“¬°“√‚∑√∑—»πå

Õ¬Ÿà‡ªìπ‡«≈“π“π °“√‡º¬·æ√à°Æ√–‡∫’¬∫ 10 ®÷ß

‡√‘Ë¡μâπ‡¡◊ËÕ ‡«≈“ 16.00 π. «—π∑’Ë 4 °√°Æ“§¡

æ.». 2551 ºŸâº≈‘μ‡§√◊ËÕß∫—π∑÷°√“¬°“√‚∑√∑—»πå DVD

·≈–ºŸâº≈‘μ‡§√◊ËÕß∫—π∑÷°√“¬°“√‚∑√∑—»πåÕ◊ËπÊ

‡ÀÁπ¥â«¬°—∫°Æ√–‡∫’¬∫À√◊Õ¢âÕ∫—ß§—∫„π°“√∫—π∑÷°

√“¬°“√‚∑√∑—»πå 10 §√—Èß ·≈–ºŸâº≈‘μ‡§√◊ËÕß∫—π∑÷°

∫“ß√“¬‰¥â √â“ß‚ª√·°√¡ firmware download „π

°“√§«∫§ÿ¡ºŸâ∑’Ë∫—π∑÷°√“¬°“√‚∑√∑—»πå„Àâ‡ªìπ‰ªμ“¡

°Æ√–‡∫’¬∫ 10

«—π∑’Ë 3 ‡¡…“¬π æ.». 2551 DPA ( ¡“§¡

 àß‡ √‘¡°“√ àß‚∑√∑—»πå√–∫∫¥‘®‘∑—≈¢Õßª√–‡∑»≠’ËªÿÉπ)

ª√–°“»«à“¡’‡§√◊ËÕß√—∫‚∑√∑—»πå¥‘®‘∑—≈¿“§æ◊Èπ¥‘π

(¡“μ√∞“π ISDB-T) ®”π«π 32.71 ≈â“π‡§√◊ËÕß

(¬°‡«âπ‡§√◊ËÕß√—∫‚∑√∑—»πå‡§≈◊ËÕπ∑’Ë √–∫∫ 1 Seg)

∑’Ë„™âß“π∂÷ß ‘Èπ‡¥◊Õπ¡’π“§¡ æ.». 2551 DPA

ª√–°“»‡ªìπ·π«∑“ß«à“®–º≈‘μÕÿª°√≥å∫—π∑÷°

√“¬°“√‚∑√∑—»πå ·≈–‡§√◊ËÕß‡≈àπ‚∑√∑—»πå ´÷Ëß “¡“√∂

π”¡“„™âß“π√à«¡°—∫‡§√◊ËÕß§Õ¡æ‘«‡μÕ√å à«π∫ÿ§§≈

(Personal Computer) „Àâ‡ √Á®¿“¬„π«—π∑’Ë 8 ‡¡…“¬π

æ.». 2551 ‚¥¬Õÿª°√≥å¥—ß°≈à“«®–‡™◊ËÕ¡μàÕ°—∫

‡§√◊ËÕß§Õ¡æ‘«‡μÕ√å °—∫®ÿ¥‡™◊ËÕ¡μàÕ USB À√◊Õ PCI

Bus ·≈–®–‡√‘Ë¡π”¡“®”Àπà“¬μ“¡°“√ —Ëß®Õß„π

ª≈“¬‡¥◊Õπ‡¡…“¬π ·≈–®–«“ßμ≈“¥∑—Ë«‰ª„π

°≈“ß‡¥◊Õπæƒ…¿“§¡ æ.». 2551

«—π∑’Ë 8 æƒ…¿“§¡ æ.». 2551 °√–∑√«ß

°‘®°“√¿“¬„π·≈–°“√ ◊ËÕ “√ª√–‡∑»≠’ËªÿÉπª√–°“»«à“

∫â“πæ—°Õ“»—¬∑’Ë¡’‡§√◊ËÕß√—∫‚∑√∑—»πå¥‘®‘∑—≈¿“§æ◊Èπ¥‘π

(¡“μ√∞“π ISDB-T) ®”π«π 43.7% ·≈–‡§√◊ËÕß√—∫

‚∑√∑—»πå∑’Ë‡§√◊ËÕß®Ÿπ‡πÕ√å ¡’‡§√◊ËÕß∫—π∑÷° DVD

‡¡◊ËÕ ‘Èπ‡¥◊Õπ¡’π“§¡ æ.». 2551 ¡’®”π«π 27.8%

(„π™à«ß 1 ªï ∑’Ë¡’„™âß“π) ·≈–§“¥«à“®–¡’„™âß“π§√∫

100% „π‡¥◊Õπ ‡¡…“¬π æ.». 2554

«—π∑’Ë 27 ‡¡…“¬π æ.». 2552  ¡“§¡æàÕ§â“

°‘®°“√‚∑√∑—»πå·Ààß™“μ‘ (NAB) „πª√–‡∑»≠’ËªÿÉπ

‰¥â‡ªî¥‡º¬ —≠≈—°…≥å (Mascot) Õ¬à“ß‡ªìπ∑“ß°“√

Chidejika ·∑π —≠≈—°…≥å Tsuyoshi Kusanagi ‡ªìπ

 —≠≈—°…≥å¢Õß NAB À≈—ß∑’Ë∂Ÿ°®—∫„π°√≥’∑’Ëª√–™“™π

°≈à“«À“«à“‰¡à‡À¡“– ¡

«—π∑’Ë 3 °—π¬“¬π æ.». 2552 °√–∑√«ß°“√

μà“ßª√–‡∑»·≈–°“√ ◊ËÕ “√¿“¬„πª√–‡∑»ª√–°“»

°“√®—¥´◊ÈÕ®—¥®â“ßÕÿª°√≥å‡§√◊ËÕß√—∫‚∑√∑—»πå¥‘®‘μÕ≈

·∫∫ßà“¬ (Simplified DTT Tuners) æ√âÕ¡™ÿ¥§«∫§ÿ¡

(Remote) ®”π«π 5,000 - 8,000 ™ÿ¥ ‡æ◊ËÕ√—∫™¡

√“¬°“√‚∑√∑—»πå®“°Õπ“≈ÁÕ°‡ªìπ¥‘®‘∑—≈ „π‡¡◊Õß

Suzu Ishikawa ‡ªìπ°“√´âÕ¡Ωñ°∑¥ Õ∫√–∫∫°“√

∂à“¬‚Õπ‚∑√∑—»πå√–∫∫¥‘®‘∑—≈ ´÷Ëß™ÿ¥Õÿª°√≥å‡§√◊ËÕß

‚∑√∑—»πå¥‘®‘∑—≈¥—ß°≈à“«‰¥â√—∫¡“„™âß“π„π«—π∑’Ë 30

æƒ»®‘°“¬π 2552 ‡ªÑ“À¡“¬¢Õß°≈ÿà¡∑’Ë∑”°“√´âÕ¡

Ωñ°∑¥ Õ∫°“√∂à“¬‚Õπ√–∫∫‚∑√∑—»πå¥‘®‘∑—≈ §◊Õ

∫â“πæ—°Õ“»—¬∑—Ë«‰ª ‡™àπ §√Õ∫§√—«ºŸâ ŸßÕ“¬ÿ ·≈–

‰¡à¡’§«“¡√Ÿâ‡√◊ËÕß‡∑§π‘§ μ“¡·ºπ∑’Ë«“ß‰«â°“√ àß

‚∑√∑—»πå„π√–∫∫Õπ“≈ÁÕ°„π‡¡◊Õß Suzu ·≈–∫“ß à«π

¢Õß‡¡◊Õß Noto ®–∂Ÿ°‡ª≈’Ë¬π‡ªìπ°“√ àß‚∑√∑—»πå¥‘®‘∑—≈

‡ªìπ‡«≈“ 48 ™—Ë«‚¡ß „π™à«ß‡«≈“‡∑’Ë¬ß«—π¢Õß«—π∑’Ë

22 ¡°√“§¡ ∂÷ß‡∑’Ë¬ß«—π «—π∑’Ë 24 ¡°√“§¡ æ.». 2553

«—π∑’Ë 4  ‘ßÀ“§¡ æ.». 2552 AEON ª√–°“»

¢“¬Õÿª°√≥å®Ÿπ‡πÕ√å ‡§√◊ËÕß√—∫‚∑√∑—»πå¥‘®‘∑—≈

(Simplified DTT Tuners) √“§“∂Ÿ° æ√âÕ¡Õÿª°√≥å
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§«∫§ÿ¡ (Remote)  ”À√—∫‚∑√∑—»πå¥‘®‘∑—≈¡“μ√∞“π

ISDB-T ´÷Ëß«“ß®”Àπà“¬„π JUSCO μ—Èß·μà«—π∑’Ë 19

°—π¬“¬π æ.». 2552 ®Ÿπ‡πÕ√åº≈‘μ‚¥¬ Pixela ·≈–

‡ªìπ§√—Èß·√°∑’Ë¢“¬ª≈’°„π√“§“μË”°«à“ 5,000 ‡¬π

÷́Ëß‡ªìπ‡ªÑ“À¡“¬„π°“√°”Àπ¥√“§“¢Õß Dpa

( ¡“§¡ àß‡ √‘¡°“√ àß‚∑√∑—»πå¥‘®‘∑—≈) μ—«®Ÿπ‡πÕ√å

μàÕ°—∫‡§√◊ËÕß√—∫‚∑√∑—»πå·∫∫‡°à“¥â«¬À—«μàÕ —≠≠“≥

·∫∫ RCA ¥â«¬§ÿ≥¿“æ —≠≠“≥‚∑√∑—»πå¡“μ√∞“π

(SDTV) ‚¥¬„™âÕÿª°√≥å‡™◊ËÕ¡μàÕ —≠≠“≥®”π«π

πâÕ¬∑’Ë ÿ¥

«—π∑’Ë 7 °—π¬“¬π 2552 °√–∑√«ß°‘®°“√¿“¬„π

·≈–°“√ ◊ËÕ “√ ‰¥â„ÀâºŸâº≈‘μ ®”π«π 2 √“¬ §◊Õ

I-O Data ·≈– Melco ´÷Ëß™π–°“√ª√–¡Ÿ≈Õÿª°√≥å

®Ÿπ‡πÕ√å·∫∫ßà“¬ æ√âÕ¡Õÿª°√≥å§«∫§ÿ¡ (Remote)

„π°“√√—∫‚∑√∑—»πå¥‘®‘∑—≈¿“§æ◊Èπ¥‘π (ISDB-T) ‡æ◊ËÕ

¡Õ∫„Àâø√’ ”À√—∫§√Õ∫§√—«∑’ËμâÕß°“√®Ÿπ‡πÕ√å

‰ª„™â°—∫‡§√◊ËÕß‚∑√∑—»πåÕπ“≈ÁÕ°·∫∫‡°à“∑’Ë¡’À—«μàÕ

 —≠≠“≥·∫∫ RCA ¥â«¬§ÿ≥¿“æ —≠≠“≥‚∑√∑—»πå

¡“μ√∞“π (SDTV) ‚¥¬„™âÕÿª°√≥å‡™◊ËÕ¡μàÕ —≠≠“≥

®”π«ππâÕ¬∑’Ë ÿ¥

Simple DTT (ISDB-T) tuners

·≈–™ÿ¥§«∫§ÿ¡ (Remote Control)

ª√–‡∑»¡“‡≈‡´’¬

„πªï æ.». 2548 °√–∑√«ß “√ π‡∑»ª√–°“»

·ºπ«“ß√–∫∫‚∑√∑—»πå·Ààß™“μ‘ „Àâ∫√‘°“√‚¥¬‰¡à§‘¥

§à“∫√‘°“√ ´÷Ëß¥”‡π‘π°“√‚¥¬ RTM (Radio Televisyen

Malaysia) ‰¥â∑¥≈Õß àß‚∑√∑—»πå¥‘®‘∑—≈¿“§æ◊Èπ¥‘π

„Àâ∫√‘°“√‚∑√∑—»πå¥‘®‘∑—≈‡ªÑ“À¡“¬ 1,000 §√—«‡√◊Õπ

„π‡¡◊Õß Klang Valley μ—Èß·μà°—π¬“¬π æ.». 2549

®π∂÷ß‡¥◊Õπ°ÿ¡¿“æ—π∏å æ.». 2550 √ÕßºŸâ«à“°√–∑√«ß

 “√ π‡∑» (Chia Kwang Chye) ·®âßº≈«à“º≈≈—æ∏å

∑’Ë‰¥â‡ªìπ‡™‘ß∫«° §◊Õ ºŸâ√—∫∫√‘°“√¡“°°«à“ 60%

·®âß«à“§ÿ≥¿“æ¢Õß —≠≠“≥Õ¬Ÿà„π™à«ß∑’Ë¥’∂÷ß¥’¡“°

ºŸâ√—∫∫√‘°“√¡“°°«à“ 88% ·®âß«à“§ÿ≥¿“æ¢Õß¿“æ

¥’°«à“‚∑√∑—»πå√–∫∫‡¥‘¡ „π¢≥–∑’Ë 70% ¢ÕßºŸâ√—∫

∫√‘°“√·®âß«à“§ÿ≥¿“æ —≠≠“≥‡ ’¬ß¥’°«à“‡¥‘¡

®“°¢âÕ¡Ÿ≈¥—ß°≈à“« √—∞¡πμ√’ Datuk Ahmad

Shabery Cheek §“¥«à“ RTM ®–¥”‡π‘π°“√ àß‚∑√∑—»πå

√–∫∫¥‘®‘∑—≈„Àâ ¡∫√Ÿ≥å¿“¬„πªï 2555 ´÷Ëß‡ªìπ

 à«πÀπ÷Ëß¢Õß°√–∫«π°“√ª√—∫‚§√ß √â“ß “¡ªï

‚¥¬°”Àπ¥„Àâ·μà≈–§√—«‡√◊Õπ®–μâÕß¡’Õÿª°√≥å

√—∫ —≠≠“≥‚∑√∑—»πå¥‘®‘∑—≈ (set-top box À√◊Õ

‡§√◊ËÕß iDTV) ∑’Ë “¡“√∂√—∫√“¬°“√‚∑√∑—»πå‰¥â®”π«π

19 ™àÕß ®”π«π 7 ™àÕßÕ¬Ÿà„π§«“¡√—∫º‘¥™Õ∫¢Õß RTM

·≈–™àÕß∑’Ë‡À≈◊Õ ºŸâª√–°Õ∫°“√ ∂“π’‚∑√∑—»πå

¿“§‡Õ°™π ‡™àπ Media Prima ´÷Ëß‡ªìπ‡®â“¢Õß

‚∑√∑—»πå™àÕß TV3, ntv7, 8TV, ·≈– TV9 πÕ°®“°π—Èπ

¬—ß¡’°“√∑¥≈Õß àß‚∑√∑—»πå TV1 ·≈– TV2 ‚¥¬ RTM

∑”°“√∑¥ Õ∫°“√ÕÕ°Õ“°“» RTMi, Muzik Aktif

·≈– Arena „π√Ÿª·∫∫°“√ àß‚∑√∑—»πå¥‘®‘∑—≈

¬à“π§«“¡∂’Ë UHF ™àÕß —≠≠“≥∑’Ë 44 º ¡ —≠≠“≥

‚∑√∑—»πå‚¥¬°“√„™â‡∑§π‘§ 64QAM RTM §“¥«à“®–

‡ªìπ°“√‡ªî¥™àÕß∑“ß„π√–¥—∫¿Ÿ¡‘¿“§¢Õß·μà≈–√—∞

À√◊ÕÀ≈“¬æ◊Èπ∑’Ë „πª√–‡∑»¡“‡≈‡ ’́¬„π°“√ àß
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‚∑√∑—»πå¥‘®‘∑—≈ ‚¥¬ RTM °”Àπ¥®– àß‚∑√∑—»πå

®”π«π 20 ™àÕß ÷́Ëß Media Prima §“¥«à“®–‡√‘Ë¡

∑”°“√∑¥≈Õß„π‡¥◊Õπ¡’π“§¡ æ.». 2552

ª√–‡∑»¡“‡≈‡´’¬ ·≈–°≈ÿà¡ª√–‡∑»Õ“‡´’¬π

∑—ÈßÀ¡¥‰¥â‡≈◊Õ°¡“μ√∞“π°“√ àß‚∑√∑—»πå DVB-T

´÷Ëß‡ªìπ¡“μ√∞“π ÿ¥∑â“¬∑’Ë®–„™âß“π„π°“√ àß‚∑√∑—»πå

¥‘®‘∑—≈ ·≈–§“¥«à“®–∑”°“√À¬ÿ¥°“√ àß‚∑√∑—»πå

√–∫∫Õπ“≈ÁÕ°∑—ÈßÀ¡¥„πªï æ.». 2558 „π‡¥◊Õπ

¡‘∂ÿπ“¬π æ.». 2551 „π°“√ª√–™ÿ¡§√—Èß∑’Ë 6 Digital

Broadcast ¢Õß°≈ÿà¡ª√–‡∑»Õ“‡ ’́¬π 7 ª√–‡∑»

(¡’ª√–‡∑»¡“‡≈‡ ’́¬√à«¡¥â«¬) ‰¥â¡’¢âÕμ°≈ß§√—Èß ÿ¥∑â“¬

„π°“√°”Àπ¥§ÿ≥ ¡∫—μ‘∑“ß‡∑§π‘§¢ÕßÕÿª°√≥å DTV

set-top box ∑’Ë®–π”¡“„™â„π°≈ÿà¡ª√–‡∑»Õ“‡ ’́¬π

·≈–¡’°“√®—¥μ—Èß»Ÿπ¬å ASEAN HD ‡æ◊ËÕ‡ªìπ°“√Ωñ°Õ∫√¡

„Àâ§«“¡√Ÿâ‡°’Ë¬«°—∫‡√◊ËÕß HDTV ∑’Ë®–„™âÕÕ°Õ“°“»

„π¿Ÿ¡‘¿“§Õ“‡´’¬π

·¡â«à“ RTM ®–ª√– ∫§«“¡ ”‡√Á®„π°“√

∑¥≈Õß àß‚∑√∑—»πå¥‘®‘∑—≈ Õπ“§μ„π°“√ àß‚∑√∑—»πå

¥‘®‘∑—≈¿“§æ◊Èπ¥‘π°Á¬—ß‰¡à·πàπÕπ ‚¥¬‡©æ“–°“√

 ‘Èπ ÿ¥¢Õßπ“¬°√—∞¡πμ√’ Abdullah Badawi ·≈–

‡ªìπ°“√‡√‘Ë¡μâπ¢ÕßºŸâ ◊∫∑Õ¥ Najib Tun Rasak

¡’§«“¡§‘¥„ππ‚¬∫“¬ 1 Malaysia ®–¡’°“√‡ª≈’Ë¬π

·π«§‘¥®–‡ªìπºŸâπ”„π°“√ àß‚∑√∑—»πå¥‘®‘∑—≈„π

ªï æ.». 2558

ª√–‡∑»øî≈‘ªªîπ å

«—π∑’Ë 11 ¡‘∂ÿπ“¬π 2553 §≥–°√√¡°“√°‘®°“√

‚∑√§¡π“§¡·Ààß™“μ‘¢Õßøî≈‘ªªîπ å ª√–°“»«à“

®–„™â¡“μ√∞“π°“√ àß‚∑√∑—»πå¥‘®‘∑—≈ ISDB-T ´÷Ëß‡ªìπ

¡“μ√∞“π°“√ àß‚∑√∑—»πå¥‘®‘∑—≈¢Õßª√–‡∑»≠’ËªÿÉπ

¡“„™â àß‚∑√∑—»πå¥‘®‘∑—≈¿“§æ◊Èπ¥‘π¢Õßª√–‡∑»øî≈‘ªªîπ å

°≈ÿà¡ª√–‡∑»¬ÿ‚√ª
ª√–‡∑»∫—≈·°‡√’¬

ª√–‡∑»∫—≈·°‡√’¬‡ªî¥μ—«°“√ àß‚∑√∑—»πå·∫∫

‰¡àμâÕß®à“¬§à“∫√‘°“√„πæ◊Èπ∑’Ë‡¡◊Õß Sofia ‡√‘Ë¡μ—Èß·μà

‡¥◊Õπæƒ»®‘°“¬π æ.». 2547 ¡“μ√∞“π°“√ àß

‚∑√∑—»πå¥‘®‘∑—≈¿“§æ◊Èπ¥‘π∑’Ë„™âß“π §◊Õ DVB-T/DVB-T2

·≈–°“√‡¢â“√À— ∫’∫Õ—¥ —≠≠“≥‚∑√∑—»πå ‡ªìπ

MPEG4/H.264 §≥–°√√¡°“√°”°—∫¥Ÿ·≈°“√ ◊ËÕ “√

·®âß«à“‰¥â„Àâ„∫Õπÿ≠“μ 6 ©∫—∫ „π°“√¥”‡π‘π°“√

®— ¥∑”√–∫∫‡§√◊ Õ¢à “¬°“√ à ß ‚∑√∑— »πå ¥‘ ®‘ ∑— ≈

¿“§æ◊Èπ¥‘π·Ààß™“μ‘ ®”π«π 2 ‡§√◊Õ¢à“¬∑—Ë«ª√–‡∑»

¢Õßª√–‡∑»∫—≈·°‡√’¬ ·≈–„∫Õπÿ≠“μ§√—Èß∑’Ë Õß

‡ªìπ°“√¥”‡π‘π°“√ àß‚∑√∑—»πå„π√–∫∫ Multiplex

¡’°“√ àß‚∑√∑—»πå√–∫∫¥—ß°≈à“« 3 DTT Multiplex

‰¥â‡ªî¥„™âß“π®π∂÷ß«—π∑’Ë 27 æƒ…¿“§¡ æ.». 2552

À≈—ß®“°π—ÈπºŸâª√–°Õ∫°“√ Hannu Pro ´÷Ëß‡ªìπ

 à«πÀπ÷Ëß¢Õß Silicon Group ·≈–°≈ÿà¡∫Õ≈μ‘° ‰¥â√—∫

Õπÿ≠“μª√–°Õ∫°“√°“√ àß‚∑√∑—»πå 3 DTT Multiplex

„πª√–‡∑»∫—≈·°‡√’¬®“°§≥–°√√¡°“√°”°—∫¥Ÿ·≈

°“√ ◊ËÕ “√ ª√–‡∑»∫—≈·°‡√’¬‰¥âμ—Èß‡ªÑ“∑’Ë®–‚Õπ∂à“¬

√–∫∫°“√ àß‚∑√∑—»πå¥‘®‘∑—≈„Àâ·≈â«‡ √Á®¿“¬„π

‡¥◊Õπ∏—π«“§¡ æ.». 2555

 À¿“æ¬ÿ‚√ª

¢âÕ‡ πÕ·π–¢Õß À¿“æ¬ÿ‚√ª‡¥◊Õπæƒ…¿“§¡

æ.». 2548 „Àâª√–‡∑» ¡“™‘°„π À¿“æ¬ÿ‚√ª

À¬ÿ¥°“√ àß‚∑√∑—»πå„π√–∫∫Õπ“≈ÁÕ°∑—ÈßÀ¡¥„π«—π∑’Ë

1 ¡°√“§¡ 2555 ∫“ßª√–‡∑» ¡“™‘° À¿“æ¬ÿ‚√ª

μ—¥ ‘π„®¥”‡π‘π°“√ ‡ª≈’Ë ¬π·ª≈ß‡√Á «¢÷È π ‡ªìπ

ªï æ.». 2549  ”À√—∫ª√–‡∑»≈—°·´¡‡∫‘√å°·≈–

‡π‡∏Õ√å·≈π¥å ·≈–„πªï æ.». 2550  ”À√—∫ª√–‡∑»

øîπ·≈π¥å ª√–‡∑»≈—μ‡«’¬À¬ÿ¥°“√ àß‚∑√∑—»πå„π
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√–∫∫Õπ“≈ÁÕ°„π«—π∑’Ë 1 ¡‘∂ÿπ“¬π æ.». 2553

„π¢≥–∑’Ëª√–‡∑»‚ª·≈π¥å·≈–∫—≈·°‡√’¬‰¥â¡Õß®π∂÷ß

ªï æ.». 2558 ¢≥–π’Èª√–‡∑»‚ª·≈π¥å‰¥âμ—¥ ‘π„®«à“

®–‡≈‘° àß‚∑√∑—»πåÕπ“≈ÁÕ°„π‡¥◊Õπ¡‘∂ÿπ“¬π

æ.». 2556 ·≈–ª√–‡∑»∫—≈·°‡√’¬„πªï æ.». 2555

„π à«π¢Õßª√–‡∑»‚ª·≈π¥å®–À¬ÿ¥°“√ àß‚∑√∑—»πå

√–∫∫Õπ“≈ÁÕ°„πªï æ.». 2556 ·μà°Á®–¡’ª√–™“°√

∫“ß à«π∑’ËÕ“»—¬Õ¬Ÿà∫√‘‡«≥∫“ßæ◊Èπ∑’Ë®–μâÕß‡≈‘° àß

‚∑√∑—»πåÕπ“≈ÁÕ°À≈—°®“°∑’Ë°”Àπ¥‡«≈“‰«â‡¥‘¡

ª√–‡∑»øîπ·≈π¥å

ª√–‡∑»øîπ·≈π¥å‡ªî¥∫√‘°“√ àß‚∑√∑—»πå¥‘®‘∑—≈

¿“§æ◊Èπ¥‘π„πªï æ.». 2544 ·≈–¬°‡≈‘°°“√ àß

‚∑√∑—»πåÕπ“≈ÁÕ°‡¡◊ËÕ«—π∑’Ë 1 °—π¬“¬π æ.». 2550

ª√–‡∑»øîπ·≈π¥åª√– æ§«“¡ ”‡√Á®„π°“√„Àâ∫√‘°“√

·∫∫º ¡ §◊Õ °“√„Àâ∫√‘°“√‚∑√∑—»πå¥‘®‘∑—≈¿“§æ◊Èπ¥‘π

·∫∫®à“¬§à“∫√‘°“√ ·≈–°“√∫√‘°“√‚∑√∑—»πå·∫∫∑’Ë

‰¡àμâÕß®à“¬§à“∫√‘°“√ ºŸâª√–°Õ∫°“√ Digita „Àâ∫√‘°“√

 àß‚∑√∑—»πå¥‘®‘∑—≈¿“§æ◊Èπ¥‘π ·≈–√–∫∫‡§√◊Õ¢à“¬

‚∑√»—æ∑å‡§≈◊ËÕπ∑’Ë ·≈–¡’§«“¡ “¡“√∂„ÀâºŸâª√–°Õ∫°“√

 àß‚∑√∑—»πå‡™à“‡§√◊Õ¢à“¬ „πμ≈“¥°“√∫√‘°“√ àß

‚∑√∑—»πå Digita ‡ªìπ¢Õßª√–‡∑»Ω√—Ëß‡»  „ππ“¡¢Õß

TDF ‡ªìπºŸâπ”„π°“√„Àâ∫√‘°“√ àß‚∑√∑—»πå¥‘®‘∑—≈

¿“§æ◊Èπ¥‘π´÷Ëß¡’≈Ÿ°§â“∑’Ëª√–°Õ∫∏ÿ√°‘®¥â“π‚∑√∑—»πå

‡ªìπ≈Ÿ°§â“ ”§—≠ „π°“√‡√‘Ë¡∫√‘°“√‚∑√∑—»πå∑’Ë‡°Á∫

§à“∫√‘°“√„π‡¥◊Õπμÿ≈“§¡ æ.». 2549 „πª√–‡∑»

 «’‡¥π ·≈–‡¥π¡“√å°

ª√–‡∑»Ω√—Ëß‡» 

ºŸâª√–°Õ∫°“√ àß‚∑√∑—»πåΩ√—Ëß‡»  TNT ‡ πÕ

‚∑√∑—»πå 18 ™àÕß ‰¡à§‘¥§à“∫√‘°“√ ·≈–‚∑√∑—»πå∑’Ë

‡°Á∫§à“∫√‘°“√ 11 ™àÕß ·≈–√«¡°—∫‚∑√∑—»πå‰¡à§‘¥

§à“∫√‘°“√„π à«π∑âÕß∂‘ËπÕ’° 4 ™àÕß 89% ¢ÕßºŸâ√—∫

∫√‘°“√‚∑√∑—»πå¥‘®—≈∑—≈¿“§æ◊Èπ¥‘π„π‡¥◊Õπ∏—π«“§¡

æ.». 2551 ‚∑√∑—»πå¥“«‡∑’¬¡∑’Ë‰¡à§‘¥∫√‘°“√‡ πÕ„Àâ

∫√‘°“√‡À¡◊Õπ°—∫°“√ àß‚∑√∑—»πå¿“§æ◊Èπ¥‘π „π

‡¥◊Õπ¡‘∂ÿπ“¬π æ.». 2550

μ—Èß·μà«—π∑’Ë 30 μÿ≈“§¡ æ.». 2551 ª√–‡∑»

Ω√—Ëß‡»  àß‚∑√∑—»πå§«“¡™—¥‡®π Ÿß (HDTV) ∑’Ë‰¡à§‘¥

§à“∫√‘°“√ 4 ™àÕß §◊Õ TF1 HD, France2HD, Arte HD,

M6HD ·≈–‚∑√∑—»πå‡°Á∫§à“∫√‘°“√ Õ’° 1 ™àÕß TNT HD

÷́Ëß TNT „™â√À— ∫’∫Õ—¥ —≠≠“≥‚∑√∑—»πå MPEG4

AVC/H.264 ‡«Á∫‰´μå«‘¥’‚ÕΩ√—Ëß‡»  §◊Õ http://

www.lesnumeriques.com/artical-708.html ´÷ËßÕ—μ√“

°“√ àß¿“æ 10/10 Blu-ray Õ—μ√“ àß¿“æ 8/10 „π°“√

 àß‚∑√∑—»πå TNT HD

√Ÿª·∫∫°“√ àß —≠≠“≥

™àÕß TNT ‰¡à‡°Á∫§à“∫√‘°“√  àß‚∑√∑—»πå·∫∫

720*576 MPEG-2 ¥â«¬Õ—μ√“ àß¢âÕ¡Ÿ≈ VBR = 3.9 Mbits

(2.1 - 6.0 ®“°°“√«—¥) À√◊Õ CBR = 4.6 Mbits

™àÕß TNT ∑’Ë‡°Á∫§à“∫√‘°“√  àß‚∑√∑—»πå·∫∫

720*576 MPEG-4 AVC/H.264 ¥â«¬Õ—μ√“ àß¢âÕ¡Ÿ≈

VBR = 3.0 Mbits (1.1 - 6.0 ®“°°“√«—¥)

™àÕß TNT-HD ‰¡à‡°Á∫§à“∫√‘°“√ ·≈–™àÕß

TNT-HD ∑’Ë‡°Á∫§à“∫√‘°“√  àß‚∑√∑—»πå·∫∫ 1440*1080

(1080i50) MPEG-4 AVC/H.264 ¥â«¬Õ—μ√“ àß¢âÕ¡Ÿ≈

VBR = 7.6 Mbits (3 -  Ÿß ÿ¥ 15 M)

 ”À√—∫√–∫∫°“√ àß —≠≠“≥‡ ’¬ß„™â AC3

·≈– AAC „™âÕ—μ√“ àß¢âÕ¡Ÿ≈ 192 kbits  ”À√—∫√–∫∫

2.0 (Stereo) ·≈–Õ—μ√“ àß¢âÕ¡Ÿ≈ 384 kbits  ”À√—∫

√–∫∫ 5.1 (Surround) √Ÿª·∫∫°“√ àß —≠≠“≥‡ ’¬ß

 “¡“√∂ àß‰¥â 4 √Ÿª·∫∫ §◊Õ French 5.1, VO 5.1,

French 2.0, Audivision 5.1
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π“¬°√—∞¡πμ√’ Francois Fillon ¬◊π¬—π«à“®–

À¬ÿ¥ àß‚∑√∑—»πåÕπ“≈ÁÕ°„π«—π∑’Ë 30 æƒ»®‘°“¬π

æ.». 2554 æ◊Èπ∑’Ë°“√„Àâ∫√‘°“√‚∑√∑—»πå¥‘®‘∑—≈

¿“§æ◊Èπ¥‘π®–μâÕß§√Õ∫§≈ÿ¡æ◊Èπ∑’Ë 91% °àÕπ∑’Ë®–

À¬ÿ¥°“√ àß‚∑√∑—»πåÕπ“≈ÁÕ° CSA ‰¥â‡√’¬°ª√–°«¥

√“§“„Àâ„∫Õπÿ≠“μ ”À√—∫°“√ àß‚∑√∑—»πå¥‘®‘∑—≈

¿“§æ◊Èπ¥‘π ”À√—∫∑âÕß∂‘Ëπ „π«—π∑’Ë 15 ¡‘∂ÿπ“¬π

æ.». 2552 ·≈– ∂“π’‚∑√∑—»πå¥‘®‘∑—≈¿“§æ◊Èπ¥‘π„À¡à

66  ∂“π’ ®—¥μ—Èß¢÷Èπ„πμ—Èß·μà‡¥◊Õπæƒ…¿“§¡

æ.». 2552 ‡æ◊ËÕ∑’Ë®–¢¬“¬‡¢μ∫√‘°“√‚∑√∑—»πå„Àâ

§√Õ∫§≈ÿ¡æ◊Èπ∑’Ë„π‡¢μ∑’Ë¡’ª√–™“°√‰¡àÀπ“·πàπ

‚∑√∑—»πå¥“«‡∑’¬¡ Freesat ‡√‘Ë¡ àß‚∑√∑—»πå

®“°¥“«‡∑’¬¡ Eutelsat Atlantic Bird 3 „π‡¥◊Õπ

¡‘∂ÿπ“¬π æ.». 2552 Fransat ‡ªìπ¥“«‡∑’¬¡∑’Ë„Àâ

∫√‘°“√ àß‚∑√∑—»πå ”À√—∫ºŸâ∑’Ë‰¡à “¡“√∂√—∫∫√‘°“√

‚∑√∑—»πå¥‘®‘∑—≈¿“§æ◊Èπ¥‘π‰¥â „π∫“ßæ◊Èπ∑’Ë „π°“√

‡μ√’¬¡°“√∑’Ë®–À¬ÿ¥°“√ àß‚∑√∑—»πåÕπ“≈ÁÕ°¿“§æ◊Èπ¥‘π

„πªï æ.». 2554 „π√–¬–·√°®– àß‚∑√∑—»πå 18 ™àÕß

·¡â«à“‡ªìπ°“√™¡‚∑√∑—»πå∑’Ë‰¡à§‘¥§à“∫√‘°“√ ·μàºŸâ√—∫

 —≠≠“≥‚∑√∑—»πå®–μâÕß ◊́ÈÕÕÿª°√≥å set-top box

´÷Ëß¡’ smart card √“§“ 99 ¬Ÿ‚√ ‡æ◊ËÕ°“√√—∫‚∑√∑—»πå

¥‘®‘∑—≈ μ“¡¢âÕ°”Àπ¥¢Õß DVB

«—π∑’Ë ‘Èπ ÿ¥¢Õß°“√ àß‚∑√∑—»πåÕπ“≈ÁÕ°

„π«—π∑’Ë 2 °ÿ¡¿“æ—π∏å æ.». 2553 ∑’Ë‡¡◊Õß Alsace

«—π∑’Ë 9 ¡’π“§¡ æ.». 2553 ∑’Ë‡¡◊Õß Normandy «—π∑’Ë

18 æƒ…¿“§¡ æ.». 2553 ∑’Ë‡¡◊Õß Pays de la Loire

«—π∑’Ë 8 ¡‘∂ÿπ“¬π 2553 ∑’Ë‡¡◊Õß Bretagne «—π∑’Ë 28

°—π¬“¬π æ.». 2553 ∑’Ë‡¡◊Õß Lorraine ·≈–‡¡◊Õß

Champagne-Ardenne «—π∑’Ë 19 μÿ≈“§¡ æ.». 2553

∑’Ë‡¡◊Õß Poitou-Charentes ·≈–æ◊Èπ∑’Ë¿“§°≈“ß¢Õß

ª√–‡∑» æƒ»®‘°“¬π æ.». 2553 ∑’Ë‡¡◊Õß Franche-

Comteû ·≈–‡¡◊Õß Bourgogne «—π∑’Ë 7 ∏—π«“§¡

æ.». 2553 æ◊Èπ∑’Ë¿“§‡Àπ◊Õ¢Õßª√–‡∑» „π‰μ√¡“»·√°

¢Õßªï æ.». 2554 ∑’Ë‡¡◊Õß Picardie ·≈– Haute-

Normandi, Ile-de-France, Aquitaine ·≈– Limousin,

Auvergne, Cote dû Azur ·≈– Corsica, Rhone

„π‰μ√¡“»∑’Ë Õß¢Õßªï æ.». 2554 (°àÕπ«—π∑’Ë 30

æƒ»®‘°“¬π) ∑’Ë‡¡◊Õß Provence, Alpes, Midi-Pyrûeneûes,

Languedoc-Roussillon

ª√–‡∑»‡¬Õ√¡—π

ª√–‡∑»‡¬Õ√¡—π‡ªî¥„Àâ∫√‘°“√‚∑√∑—»πå¥‘®‘∑—≈

¿“§æ◊Èπ¥‘π‚¥¬‰¡à‡°Á∫§à“∫√‘°“√„πÀ≈“¬Ê ¿Ÿ¡‘¿“§

‡√‘Ë¡μâπ®“°‡¡◊Õß‡∫Õ√å≈‘π „π‡¥◊Õπæƒ»®‘°“¬π

æ.». 2545 μ“¡·ºπ®–¡’°“√À¬ÿ¥°“√ àß‚∑√∑—»πå

Õπ“≈ÁÕ°À≈—ß®“°∑’Ë‰¥â¡’°“√‡√‘Ë¡ àß‚∑√∑—»πå¥‘®‘∑—≈

∑’Ë‡¡◊Õß‡∫Õ√å≈‘π ∑”°“√ àß‚∑√∑—»πå¥‘®‘∑—≈Õ¬à“ß ¡∫Ÿ√≥å

„π«—π∑’Ë 4  ‘ßÀ“§¡ æ.». 2551 ·≈–æ◊Èπ∑’ËÕ◊ËπÊ

°Á àß‚∑√∑—»πå¥‘®‘∑—≈ ¡∫Ÿ√≥å·∫∫®π∂÷ßªï æ.». 2551

°“√ àß‚∑√∑—»πåÕπ“≈ÁÕ°‡ª≈’Ë¬π‡ªìπ àß‚∑√∑—»πå¥‘®‘∑—≈

‰¥â∑—Ë«ª√–‡∑»‡¬Õ√¡—π „π«—π∑’Ë 2 ∏—π«“§¡ æ.». 2551

·≈–¢≥–π’È‰¥â„Àâ∫√‘°“√‚∑√∑—»πå¥‘®‘∑—≈‰¥â§√∫ 100%

¢Õßª√–™“°√∑—Èßª√–‡∑»  ∂“π’‡§√◊ËÕß àß‚∑√∑—»πå

‚¥¬ Media Broadcast ®”π«π 10% ́ ÷Ëßª√—∫ “¬Õ“°“»

79  ∂“π’‡§√◊ËÕß àß‚∑√∑—»πå‡¥‘¡ ·≈–μ‘¥μ—Èß ∂“π’

‡§√◊ËÕß àß‚∑√∑—»πå„À¡à 283  ∂“π’ °“√‡ªî¥∫√‘°“√

 àß‚∑√∑—»πå¥‘®‘∑—≈¿“§æ◊Èπ¥‘π‡æ‘Ë¡¡“°¢÷Èπ ∫“ß ∂“π’

¡’°“√‡√’¬°‡°Á∫§à“∫√‘°“√ °“√„Àâ∫√‘°“√‚∑√∑—»πå¥‘®‘∑—≈

À≈“¬æ◊Èπ∑’Ë ‡™àπ ‡¡◊Õß Stuttgart ·≈–„π‰¡à™â“∑’Ë‡¡◊Õß

Leipzig

ª√–‡∑» “∏“√≥√—∞‰Õ√å·≈π¥å

„πª√–‡∑» “∏“√≥√—∞‰Õ√å·≈πå¡’ªí≠À“

„π°“√®—¥μ—Èß‚∑√∑—»πå¥‘®‘∑—≈¿“§æ◊Èπ¥‘π ‡π◊ËÕß®“°
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§«“¡√—∫º‘¥™Õ∫„π°“√®—¥∑”·ºπ°“√ àß‚∑√∑—»πå¥‘®‘∑—≈

¿“§æ◊Èπ¥‘π (Raidio Teilifis Eirrenn) ¡’Àπà«¬ß“π¢Õß

√—∞∫“≈√—∫º‘¥™Õ∫ ÕßÀπà«¬ß“π∑’Ë¡’¡ÿ¡¡Õßμà“ß°—π

∑”„Àâ‚§√ß°“√≈â“™â“ ®“° ¿“æªí≠À“¥—ß°≈à“«·≈–

‡»√…∞°‘®‡ ◊ËÕ¡ ¿“æ ∑”„Àâ‡ ’¬‚Õ°“ ∑’Ë¥’„π°“√

‡ªî¥μ—«‚∑√∑—»πå¥‘®‘∑—≈  ÕßªïμàÕ¡“°ÆÀ¡“¬ÕÕ°¡“

¡’º≈∫—ß§—∫„™â „Àâ¿“§‡Õ°™πÕÕ°¡“¥”‡π‘π°“√

®—¥μ—Èß‚∑√∑—»πå¥‘®‘∑—≈¿“§æ◊Èπ¥‘π ÷́Ëß‡À¡◊Õπ°—∫°“√

¥”‡π‘π°“√¢Õßª√–‡∑»Õ—ß°ƒ… ºŸâ¢Õ√—∫„∫Õπÿ≠“μ

‡æ’¬ß√“¬‡¥’¬« ”À√—∫‚∑√∑—»πå¥‘®‘∑—≈¿“§æ◊Èπ¥‘π

μ“¡¢âÕ°”Àπ¥°ÆÀ¡“¬¢Õßª√–‡∑» “∏“√≥√—∞

‰Õ√å·≈π¥å Broadcasting Act 2001 ´÷Ëß°“√¢“¬

„∫Õπÿ≠“μ°“√ àß‚∑√∑—»πå¥‘®‘∑—≈¿“§æ◊Èπ¥‘π¡’§à“‡ªìπ

 “¡‡∑à“„π°“√¢Õ„∫Õπÿ≠“μ„™â§≈◊Ëπ§«“¡∂’Ë °“√„Àâ

∫√‘°“√‚∑√∑—»πå·≈–«‘∑¬ÿ√–∫∫¥‘®‘∑—≈ RTE ¡’°“√

≈ß∑ÿππâÕ¬„πμ≈“¥Àÿâπ °“√¥”‡π‘π°“√≈à“™â“·≈–

¿“«–‡»√…∞°‘®‡ ◊ËÕ¡∑”„Àâ ¿“æ°“√‡ß‘π¢Õß‚§√ß°“√

RTE ¡’§«“¡¬“°≈”∫“°„π√“§“Àÿâπ∑’Ë®Ÿß„®„π°“√≈ß∑ÿπ

°“√ª√—∫¢∫«π°“√¥”‡π‘π°“√¢Õß°“√ àß‚∑√∑—»πå

¥‘®‘∑—≈¿“§æ◊Èπ¥‘π¢Õßª√–‡∑»‡æ◊ËÕπ∫â“π·≈–

 À√“™Õ“≥“®—°√ „πª√–‡∑» ‡ªπ·≈–‚ª√μÿ‡° 

„π°“√¥”‡π‘π™à«ß‡«≈“π—Èπ≈â¡‡À≈« °“√‰¥â√—∫Õπÿ≠“μ

¡’°“√‡ª≈’Ë¬π·ª≈ß‡ß◊ËÕπ‰¢À√◊Õ°“√‰¥â√—∫°“√¢¬“¬

‡«≈“„∫Õπÿ≠“μ ‡æ◊ËÕ≈¥§«“¡‡ ’¬À“¬„π°“√≈ß∑ÿπ

®÷ß®”‡ªìπμâÕß¢Õ∂Õπ„∫Õπÿ≠“μ

¿“¬À≈—ß‡¥◊Õπæƒ…¿“§¡ æ.». 2550 ¿“¬„μâ

°ÆÀ¡“¬ ‚§√ß°“√ RTM ‰¥â√—∫Õπÿ≠“μ„Àâ„™â

§≈◊Ëπ§«“¡∂’Ë®“° BCI (μàÕ¡“‡ª≈’Ë¬π‡ªìπ BAI) „π°“√

®—¥μ—Èß ∂“π’‡§√◊ËÕß àß‚∑√∑—»πå¥‘®‘∑—≈¿“§æ◊Èπ¥‘π

„πªï æ.». 2551 BCI ‰¥â‚¶…≥“‡™‘≠≈ß∑ÿπ„π√–∫∫

 àß —≠≠“≥·∫∫ Multiplex „π«—π 2 æƒ…¿“§¡

2551 √–∫∫‡§√◊Õ¢à“¬ RTM ‰¥â√—∫°“√‡√’¬°√âÕß„Àâ

∑”°“√ àß‚∑√∑—»πå√–∫∫¥‘®‘∑—≈¿“§æ◊Èπ¥‘π ¿“¬„μâ

°ÆÀ¡“¬°“√ àß‚∑√∑—»πå Broadcasting Act 2009

∑”„Àâ‰¥â√—∫„∫Õπÿ≠“μÕ¬à“ßÕ—μ‚π¡—μ‘ μàÕ¡“ RTM

°Á¡’Õ”π“®·≈– ‘∑∏‘Ï„π°“√¢¬“¬‡§√◊Õ¢à“¬‚∑√∑—»πå

¥‘®‘∑—≈¿“§æ◊Èπ¥‘π„πªï æ.». 2552 ́ ÷Ëß¡’æ◊Èπ∑’Ë§√Õ∫§≈ÿ¡

98% „π«—π∑’Ë 31 ∏—π«“§¡ æ.». 2554 „π°“√À¬ÿ¥ àß

‚∑√∑—»πåÕπ“≈ÁÕ° ÷́Ëß®–‡√‘Ë¡„πƒ¥Ÿ√âÕπ „πªï æ.». 2555

μ“¡¢âÕ π∏‘ —≠≠“ MOU √–À«à“ß ‰Õ√å·≈π¥å‡Àπ◊Õ

·≈– À√“™Õ“≥“®—°√·≈–√—∞∫“≈ “∏“√≥√—∞‰Õ√å·≈π¥å

®“°°“√ √â“ß‚§√ß¢à“¬„π°“√ àß —≠≠“≥

‚∑√∑—»πå ∑”„Àâ∏ÿ√°‘®°“√§â“‰¥â√—∫™—¬™π–„π°“√„Àâ

∫√‘°“√≈—°…≥– Multiplex „π°“√„Àâ∫√‘°“√‡™à“™àÕß

 —≠≠“≥ ¡’°“√≈ß∑ÿπ‡°’Ë¬«°—∫æ—π∏∫—μ√∑”„Àâ√–∫∫

¡’§«“¡ª≈Õ¥¿—¬®“°°“√√–¥¡∑ÿπ °“√∑¥ Õ∫

√–∫∫∫√‘°“√ Multiplex ¢Õß BAI μ—Èß·μà‡¥◊Õπ

æƒ»®‘°“¬π æ.». 2552 ÷́Ëß‡ªìπ‡§√◊Õ¢à“¬∫√‘°“√

 “∏“√≥– ¢ÕßºŸâ√—∫∫√‘°“√‚∑√∑—»πå¥‘®‘∑—≈¿“§æ◊Èπ¥‘π

„π°“√ àß —≠≠“≥„π≈—°…≥–°≈ÿà¡§≈◊Ëπ§«“¡∂’Ë

À≈“¬Ê ™àÕß —≠≠“≥ (MUX) ®–„Àâ∫√‘°“√°“√√—∫

‚∑√∑—»πå “∏“√≥– 98% §√Õ∫§≈ÿ¡æ◊Èπ∑’Ë‡¢μ∫√‘°“√

¢Õßª√–™“°√„π«—π∑’Ë 31 ∏—π«“§¡ æ.». 2554 °“√„Àâ

∫√‘°“√Õ◊Ëπ§◊Õ 3 Multiplex ®– “¡“√∂„Àâ∫√‘°“√

√–À«à“ß 90% ∂÷ß 92% ¢Õßæ◊Èπ∑’Ë‡¢μ∫√‘°“√ ®“°°“√

¬°‡≈‘°°“√ àß‚∑√∑—»πåÕπ“≈ÁÕ° 1 ™àÕß —≠≠“≥

∑”„Àâ°“√∫√‘°“√ àß —≠≠“≥‚∑√∑—»πå¥‘®‘∑—≈¿“§æ◊Èπ¥‘π

‰¥âÀ≈“¬™àÕß —≠≠“≥  àß¢âÕ¡Ÿ≈∑“ß¥â“π∏ÿ√°‘®

 àß‚∑√∑—»πå¥‘®‘∑—≈‡§≈◊ËÕπ∑’Ë¿“§æ◊Èπ¥‘π ∫√‘°“√™àÕß

 —≠≠“≥ broadband ·≈–°“√∫√‘°“√Õ◊ËπÊ „π≈—°…≥–

°“√√«¡¢âÕ¡Ÿ≈„π°“√ àß —≠≠“≥§≈◊Ëπ«‘∑¬ÿ„π

™àÕß —≠≠“≥‚∑√∑—»πåÕπ“≈ÁÕ°‡¥‘¡ ‚¥¬„™â‡∑§π‘§

√«¡¢âÕ¡Ÿ≈ àß —≠≠“≥ (MUX)
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Àπà«¬ß“π BCI (ªí®®ÿ∫—π‡√’¬°«à“ BAI) ‰¥â°”Àπ¥

‡ß◊ËÕπ‰¢„π°“√¥”‡π‘π°“√„™âß“π‡§√◊Õ¢à“¬ 3 MUX

´÷Ëßπ”¡“„™âß“π∫√‘°“√ “∏“√≥– „π«—π∑’Ë  12

æƒ…¿“§¡ æ.». 2551 ‰¥âμ—¥ ‘π„®„πÀ≈—°°“√‡æ◊ËÕ

®—¥ √√„∫Õπÿ≠“μ„ÀâºŸâª√–°Õ∫°“√∏ÿ√°‘®¥â“π°“√ àß

‚∑√∑—»πå¥‘®‘∑—≈¿“§æ◊Èπ¥‘π  ¡“§¡ºŸâª√–°Õ∫°“√

‚∑√∑—»πå¥‘®‘∑—≈¿“§æ◊Èπ¥‘π¢Õß «’‡¥π ‰¥â√—∫„∫Õπÿ≠“μ

‡¢â“¡“¥”‡π‘π°“√„π°≈ÿà¡ ◊ËÕ∫—π‡∑‘ß (media group)

·≈–°“√ ◊ËÕ “√ ‡¢â“¡“√à«¡≈ß∑ÿπ „π«—π∑’Ë 21 °√°Æ“§¡

æ.». 2551 „π«—π∑’Ë 20 ‡¡…“¬π æ.». 2552 ´÷Ëß‡ªìπ

¡ÿ¡¡Õß„À¡à¢Õß BCI „π°“√„ÀâºŸâª√–°Õ∫°“√‡¥‘¡

∂Õπ„∫Õπÿ≠“μ‰ª°àÕπ ·≈â«‡ πÕ„Àâ¡“√—∫¢âÕ‡ πÕ

„∫Õπÿ≠“μ„À¡à (BCI DTT Multiplex)

 ∂“π’√“¬ß“π¢à“«‚∑√∑—»πå Houses of the

Oireachtas (·®âß¢à“«„π‡¥◊Õπ∏—π«“§¡ æ.». 2551)

·≈– ∂“π’‚∑√∑—»πå The Irish Film (·¡â«à“ ∂“π¿“æ

°“√®—¥μ—Èß ∂“π’‚∑√∑—»πå¬—ß‰¡à¡’§«“¡™—¥‡®π) ‰¥â‡ªî¥

°“√®—¥μ—Èß ∂“π’‚∑√∑—»πå¥‘®‘∑—≈¿“§æ◊Èπ¥‘π„Àâ∫√‘°“√

 “∏“√≥– „π°“√ àß‚∑√∑—»πå¥‘®‘∑—≈¿“§æ◊Èπ¥‘π¢Õß

ª√–‡∑» “∏“√≥√—∞‰Õ√å·≈π¥å

ºŸâ¡’Õ”π“®„π°“√ àß‚∑√∑—»πå„πª√–‡∑»

 “∏“√≥√—∞‰Õ√å·≈π¥å ‰¥â√—∫°“√√âÕß‡√’¬π®“°

§≥–°√√¡°“√°‘®°“√‚∑√∑—»πå„π‡√◊ËÕßÕ”π“®Àπâ“∑’Ë¢Õß

RTE „Àâ ‘∑∏‘ª√–‚¬™πå·≈–§≥–°√√¡°“√∑’Ëª√÷°…“

°ÆÀ¡“¬ ´÷Ëß àßº≈μàÕ∫—≠≠—μ‘¢Õß Broadcasting Act

2009 ∑”„ÀâμâÕß¬°‡≈‘° BCI ·≈–°”Àπ¥Àπâ“∑’Ë

§«“¡√—∫º‘¥™Õ∫„À¡à  ‘π∑√—æ¬å·≈–Àπ’È ‘π ·≈–Õ◊ËπÊ

¢Õß°‘®°“√ à ß ‚∑√∑—»πå·Àà ß „À¡à¢Õßª√–‡∑»

 “∏“√≥√—∞‰Õ√å·≈π¥å «—π∑’Ë 1 μÿ≈“§¡ æ.». 2552

´÷Ëß¡’º≈Õ¬à“ß¡“°„π°“√‡≈‘° àß‚∑√∑—»πåÕπ“≈ÁÕ°

„πªï æ.». 2551 ¡ÿ¡¡Õß¢ÕßºŸâª√–°Õ∫°“√

‚∑√∑—»πå¥‘®‘∑—≈¿“§æ◊Èπ¥‘π¢Õß “∏“√≥√—∞‰Õ√å·≈π¥å

§“¥«à“®–¥”‡π‘π°“√‚∑√∑—»πå¥‘®‘∑—≈¿“§æ◊Èπ¥‘π„π

‡¥◊Õπ¡°√“§¡ æ.». 2552 ·μà¬—ß‰¡à “¡“√∂¥”‡π‘π°“√

‰¥â®√‘ß ®π∂÷ßªí®®ÿ∫—π°“√μ—¥ ‘π„®‡ªî¥μ—« „πªï æ.». 2553

‚¥¬‰¥â§—¥‡≈◊Õ°¡“μ√∞“π„π°“√ àß‚∑√∑—»πå¥‘®‘∑—≈

¿“§æ◊Èπ¥‘π ‚¥¬„™â —≠≠“≥‚∑√∑—»πå MPEG-4/H.264

¡“μ√∞“π DVB-T ºŸâª√–°Õ∫°“√ àß‚∑√∑—»πå¥‘®‘∑—≈

50% ‡ªìπºŸâª√–°Õ∫°“√¢Õß “∏“√≥√—∞‰Õ√å·≈π¥å

„πª≈“¬‡¥◊Õπ‡¡…“¬π æ.». 2553 °“√‡®√®“

‰¥â¢âÕ¬ÿμ‘ „π‡¥◊Õπæƒ…¿“§¡ 2553 ‰¥â‡ πÕ„Àâ

 —≠≠“ Easy TV (RTA / ¡“§¡ Liberty Global)

¬—ß‰¡à¡’§«“¡™—¥‡®π„π°“√¬Õ¡√—∫ —≠≠“ „π«—π∑’Ë

3 æƒ…¿“§¡ 2553 °√¡ ◊ËÕ “√æ≈—ßß“π·≈–

∑√—æ¬“°√∏√√¡™“μ‘´÷Ëß‡ªìπÀπà«¬ß“π¿“§√—∞¢Õß

 “∏“√≥√—∞‰Õ√å·≈π¥å‰¥â∑”°“√ª√–™“ —¡æ—π∏å‡æ◊ËÕ

‡ªî¥μ—«°“√ àß‚∑√∑—»πå¥‘®‘∑—≈¿“§æ◊Èπ¥‘π „π‡¥◊Õπ

¡’π“§¡ æ.». 2552 μàÕ¡“°àÕπ°—π¬“¬π æ.». 2552

°Áª√–™“ —¡æ—π∏å‡≈◊ËÕπ°“√‡ªî¥μ—«‡ªìπ‡¥◊Õπ∏—π«“§¡

æ.». 2552 ·μà°Á¬—ß‰¡à¡’°“√ª√–™“ —¡æ—π∏å‡ªî¥μ—«

°“√ àß‚∑√∑—»πå¥‘®‘∑—≈ ®π°√–∑—Ëß¡’§«“¡™—¥‡®π„π‡√◊ËÕß

¢âÕμ°≈ß∑’Ë BAI ‰¥â„Àâ RTE ®—¥∑”¢âÕμ°≈ß„π‡√◊ËÕß

°“√¥”‡π‘π°“√∏ÿ√°‘®‚∑√∑—»πå¥‘®‘∑—≈ ·≈–º≈ª√–‚¬™πå

‡°’Ë¬«°—∫°“√‡ß‘π„π°“√∏ÿ√°‘®‚¶…≥“ BAI ‰¥â∑”°“√

ª√–™“ —¡æ—π∏å„π°“√¥”‡π‘π°“√∏ÿ√°‘®‚∑√∑—»πå¥‘®‘∑—≈

‚¥¬°“√ π—∫ πÿπ®“°¿“§√—∞

„πª≈“¬ªï æ.». 2552 FTA DTT ´÷Ëß√Ÿâ®—°°—π

„ππ“¡ Saorviews ‰¥â‡ªî¥μ—«„π°“√¥”‡π‘π°“√μ“¡

‡ªÑ“À¡“¬∑’Ë∑‘»∑“ß∑’Ë°”Àπ¥‚¥¬√—∞¡πμ√’°√–∑√«ß

 ◊ËÕ “√æ≈—ßß“π·≈–∑√—æ¬“°√∏√√¡™“μ‘ „Àâ RTE

≈ßπ“¡„π —≠≠“ RTE (National Television Multiplex)

Order 2010 (S.I. No. 85 of 2010) „π«—π∑’Ë 26 °ÿ¡¿“æ—π∏å

æ.». 2553 ¬°‡≈‘°‡¢μ°“√§â“‡ √’ Saorview °“√ àß

‚∑√∑—»πå¥‘®‘∑—≈¿“§æ◊Èπ¥‘π‡√‘Ë¡¥”‡π‘π°“√„π¢≥–π’È
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·≈–∏ÿ√°‘®°“√·¢àß¢—π¥â“π‚∑√∑—»πå¥‘®‘∑—≈®–¥’¢÷Èπ

‡¡◊ËÕ¡’°“√ª√—∫ ∂“π¿“æ‡»√…∞°‘®„Àâ¥’¢÷Èπ

Easy TV ‰¥âæ‘®“√≥“√“¬≈–‡Õ’¬¥¢âÕ°”Àπ¥

„π„∫Õπÿ≠“μ ∑’Ë√—∫¢âÕ‡ πÕ‡¡◊ËÕ«—π∑’Ë 29 ‡¡…“¬π

æ.». 2552 §≥–°√√¡°“√¢Õß Easy TV ‰¥â¬◊Ëπ

¢âÕ‡ πÕμàÕ BAI ªØ‘‡ ∏¢âÕ‡ πÕ‡æ◊ËÕ¥”‡π‘π°“√

‡®√®“‡°’Ë¬«°—∫∏ÿ√°‘®¢Õß‚∑√∑—»πå¥‘®‘∑—≈¿“§æ◊Èπ¥‘π

μ“¡„∫Õπÿ≠“μ Commercial DTT Multiplex ·≈–

RTE ‰¥â¬◊π¬—πÕ¬à“ß‡ªìπ∑“ß°“√ ‡¡◊ËÕ«—π∑’Ë 14

æƒ…¿“§¡ æ.». 2553 ¬°‡≈‘°¢âÕμ°≈ß„π°“√

¥”‡π‘π°“√‚∑√∑—»πå¥‘®‘∑—≈¿“§æ◊Èπ¥‘π °—∫ Easy TV BAI

‰¥â¬◊π¬—πÕ¬à“ß‡ªìπ∑“ß°“√∂Õ¥∂Õπ„∫Õπÿ≠“μ¢Õß

Easy TV „π«—π∑’Ë 18 æƒ…¿“§¡ æ.». 2553 „π«—π∑’Ë

1 °√°Æ“§¡ æ.». 2553 RTE ‰¥âª√–°“»‚¥¬ Mary

Curtis √ÕßÀ—«Àπâ“√“¬°“√‚∑√∑—»πå ®–∑”Àπâ“∑’Ë‡ªìπ

ºŸâÕ”π«¬°“√„π°“√¥”‡π‘π°“√ àß‚∑√∑—»πå¥‘®‘∑—≈

ª√–‡∑»Õ‘μ“≈’

§«“¡§◊∫Àπâ“„π°“√‡ª≈’Ë¬π‚∑√∑—»πåÕπ“≈ÁÕ°

‡ªìπ‚∑√∑—»πå¥‘®‘∑—≈ ‡ªìπ‰ªÕ¬à“ß™â“Ê ¡’æ◊Èπ∑’Ë∫“ß à«π

®”π«ππâÕ¬‰¥â‡ª≈’Ë¬π‡ªìπ‚∑√∑—»πå¥‘®‘∑—≈  à«πæ◊Èπ∑’Ë

Õ◊ËπÊ Õ¬Ÿà√–À«à“ß°“√∂à“¬‚Õπ√–∫∫ (¡’®”π«ππâÕ¬

∑’Ë‡ªìπ‚∑√∑—»πå¥‘®‘∑—≈  à«π„À≠à¬—ß‡ªìπ√–∫∫‚∑√∑—»πå

Õπ“≈ÁÕ°) ·≈–∫“ßæ◊Èπ∑’Ë‡√‘Ë¡À¬ÿ¥°“√ àß‚∑√∑—»πå

√–∫∫Õπ“≈ÁÕ° ¡“μ√∞“π°“√ àß‚∑√∑—»πå¥‘®‘∑—≈‡≈◊Õ°

DVB-T  àß‚∑√∑—»πå¡“μ√∞“π SDTV ¥â«¬ MPEG-2

·≈– àß‚∑√∑—»πå§«“¡™—¥‡®π Ÿß HDTV ¥â«¬ MPEG-4/

H.264  —≠≠“≥‡ ’¬ß„™â MPEG-1 °”Àπ¥·ºπ

®—¥ √√§≈◊Ëπ§«“¡∑’Ë„πæ◊Èπ∑’Ë ‡¢μ∫√‘°“√‡ªìπ·∫∫

Àπ÷Ëß§«“¡∂’ËμàÕ‡§√◊Õ¢à“¬ (SFN) μ“¡·ºπ‚∑√∑—»πå

Õπ“≈ÁÕ°∑’Ë àßÕÕ°Õ“°“»∑’Ë‰¡à‡°Á∫§à“∫√‘°“√®–∂Ÿ°

‡ª≈’Ë¬π‡ªìπ‚∑√∑—»πå¥‘®‘∑—≈  ∂“π’‚∑√∑—»πå¥‘®‘∑—≈„À¡à

®”π«π‰¡à¡“°®–¡’°“√‡√’¬°‡°Á∫§à“∫√‘°“√ °“√®—¥μ—Èß

‚∑√∑—»πå¥‘®‘∑—≈‡æ‘Ë¡‡μ‘¡∑’Ë¡’§ÿ≥§à“ §◊Õ ®–¡’°“√∑¥≈Õß

 àßÕÕ°Õ“°“»‚∑√∑—»πå§«“¡™—¥‡®π Ÿß (HD 1080i)

‚¥¬‰¡à‡°Á∫§à“∫√‘°“√  ∂“π’‚∑√∑—»πå RAI ®– àß√“¬°“√

‚∑√∑—»πå ∂à“¬∑Õ¥°’Ã“∑’Ë ”§—≠ ‡™àπ °’Ã“‚Õ≈‘¡ªî°

À√◊Õ°’Ã“øÿμ∫Õ≈ FIFA world cup

ª√–‡∑»≈—°‡´¡‡∫‘√å°

≈—°‡´¡‡∫‘√å°‡ªî¥μ—«„Àâ∫√‘°“√ àß‚∑√∑—»πå¥‘®‘∑—≈

„π‡¥◊Õπ‡¡…“¬π æ.». 2549 ·≈–‡ªî¥μ—«„Àâ∫√‘°“√

‚∑√∑—»πå·Ààß™“μ‘„π‡¥◊Õπ¡‘∂ÿπ“¬π æ.». 2549

„π«—π∑’Ë 1 °—π¬“¬π æ.». 2549 ª√–‡∑»≈—°‡´¡‡∫‘√å°

‡ªìπª√–‡∑»·√°¢Õß°≈ÿà¡ª√–‡∑»¬ÿ‚√ª∑’Ë‡ª≈’Ë¬π

°“√ àß‚∑√∑—»πå¥‘®‘∑—≈Õ¬à“ß ¡∫Ÿ√≥å Luxe TV ®–‡√‘Ë¡

 àß‚∑√∑—»πå„π‡√Á«Ê π’È „π√Ÿª·∫∫°“√ àß‚∑√∑—»πå¥‘®‘∑—≈

¿“§æ◊Èπ¥‘π¢Õß≈—°‡´¡‡∫‘√å° ‚¥¬¡’‡ªÑ“À¡“¬‡ªìπ

 ∂“π’‚∑√∑—»πåÀ≈—°„π°“√„ÀâºŸâ√—∫∫√‘°“√‚∑√∑—»πå

∫“ß à«π¢Õßª√–‡∑»‡¬Õ√¡—π√—∫‚∑√∑—»πå‰¥â‡À¡◊Õπ°—∫

‚∑√∑—»πå≈—°‡´¡‡∫‘√å°  ∂“π’‡§√◊ËÕß àß‚∑√∑—»πåμ—ÈßÕ¬Ÿà

∑’Ë‡¡◊Õß Dudelange

ª√–‡∑»¡“´‘‚¥‡π’¬

ª√– ∫§«“¡ ”‡√Á®„π°“√‡ªî¥μ—« àß‚∑√∑—»πå

¥‘®‘∑—≈¿“§æ◊Èπ¥‘π „π‡¥◊Õπæƒ»®‘°“¬π æ.». 2552

‚¥¬°“√ àß‚∑√∑—»πå¡“μ√∞“π SDTV ¥â«¬ MPEG-2

·≈– àß‚∑√∑—»πå§«“¡™—¥‡®π Ÿß HDTV ¥â«¬ MPEG-4

√Ÿª·∫∫°“√„Àâ∫√‘°“√‚∑√∑—»πå‡√’¬°«à“ Boom TV ‚¥¬

‡ πÕ√“¬°“√‚∑√∑—»πå 42 ™àÕß „π‡§√◊Õ¢à“¬·Ààß™“μ‘

 “¡“√∂„Àâ∫√‘°“√ª√–™“°√¢Õßª√–‡∑»¡“ ‘́‚¥‡π’¬

95%
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ª√–‡∑»‡π‡∏Õ√å·≈π¥å

ª√–‡∑»‡π‡∏Õ√å·≈π¥å‡ªî¥μ—«„Àâ∫√‘°“√‚∑√∑—»πå

¥‘®‘∑—≈¿“§æ◊Èπ¥‘π „π«—π∑’Ë 23 ‡¡…“¬π æ.». 2546

·≈–À¬ÿ¥°“√ àß‚∑√∑—»πåÕπ“≈ÁÕ°∑—Ë«ª√–‡∑»‡¡◊ËÕ

«—π∑’Ë 11 ∏—π«“§¡ æ.». 2549 KPN ‡ªìπ‡®â“¢Õß

ºŸâª√–°Õ∫°“√ Digitenne ´÷Ëß„Àâ∫√‘°“√‚∑√∑—»πå¥‘®‘∑—≈

¿“§æ◊Èπ¥‘π∑’Ë‡°Á∫§à“∫√‘°“√ ¢≥–π’È°“√ àß‚∑√∑—»πå

¥‘®‘∑—≈¿“§æ◊Èπ¥‘π‰¥âæ‘ Ÿ®πå«à“ “¡“√∂·¢àß¢—π°—∫°“√ àß

‚∑√∑—»πå√–∫∫‡§‡∫‘È≈ ´÷Ëß‡ªìπ§Ÿà·¢àß ”§—≠„πª√–‡∑»

¡’°“√„Àâ∫√‘°“√‚∑√∑—»πå‡§≈◊ËÕπ∑’Ë (Mobile TV)

„™â¡“μ√∞“π DVB-H √«¡∑—Èß∫√‘°“√‚∑√∑—»πå IPTV

¥â«¬‚∑√∑—»πå¥‘®‘∑—≈¿“§æ◊Èπ¥‘π∑’Ëπ‘¬¡¡“°∑’Ë ÿ¥¢Õß

º≈‘μ¿—≥±å

ª√–‡∑»‚ª·≈π¥å

ª√–‡∑»‚ª·≈π¥å°”Àπ¥‡ªî¥μ—« àß‚∑√∑—»πå

¥‘®‘∑—≈¿“§æ◊Èπ¥‘π„π™à«ßƒ¥Ÿ„∫‰¡â√à«ßªï æ.». 2552

°ÆÀ¡“¬·≈–¢âÕ°”Àπ¥„π°“√®—¥ √√§≈◊Ëπ§«“¡∂’Ë

∑”„Àâ‡°‘¥§«“¡≈à“™â“„π°“√¥”‡π‘π°“√ ªí®®ÿ∫—π¡’

°“√π”‡∑§π‘§ Multiplex ¡“„™âß“π ∑”„Àâ≈¥¬à“π

§«“¡∂’Ë°“√„™âß“π≈ß 2 „π 3  à«π ·°âªí≠À“≈¥°“√

®—¥ √√§≈◊Ëπ§«“¡∂’Ë¢Õß‚∑√∑—»πå‡§≈◊ËÕπ∑’Ë (Mobile TV)

·≈–°“√„™â§≈◊Ëπ Broadband ®“° 5  à«π≈ß‡À≈◊Õ

3  à«π ∑”„Àâ¡’™àÕß§≈◊Ëπ§«“¡∂’Ë„™âß“π ®π°√–∑—Ëß¡’

°“√À¬ÿ¥ àß‚∑√∑—»πåÕπ“≈ÁÕ° Polsat, TVN, TV4 ·≈–

TV Puls ∑”„Àâ¡’™àÕß§≈◊Ëπ§«“¡∂’Ë ”√Õß„™âß“π„π

ª√–‡∑» °“√ àß —≠≠“≥√–∫∫ Multiplex ‰¥â‡√‘Ë¡¢÷Èπ

§√—Èß·√°„π‡¥◊Õπ°—π¬“¬π Wirtualne Media ‡ªìπ

∑’Ë¡“¢Õß‡√◊ËÕß√“«ºŸâª√–°Õ∫°“√ àß‚∑√∑—»πå¥‘®‘∑—≈

¿“§æ◊Èπ¥‘π „Àâ∫√‘°“√ àß‚∑√∑—»πå “∏“√≥– 3 ™àÕß

À≈—° §◊Õ TVP1, TVP2, ·≈– TVP Info ‰¥â√—∫®—¥ √√

§≈◊Ëπ§«“¡∂’Ë Multiplex

ª√–‡∑»‚ª·≈π¥å®–À¬ÿ¥°“√ àß‚∑√∑—»πåÕπ“≈ÁÕ°

„π«—π∑’Ë 31 °√°Æ“§¡ 2556 ·≈–„Àâ„∫Õπÿ≠“μ

°“√ àß‚∑√∑—»πå‡§≈◊ËÕπ∑’Ë TV FM ‚¥¬°“√„™â¡“μ√∞“π

DVB-H

ª√–‡∑»‚ª√μÿ‡° 

ª√–‡∑»‚ª√μÿ‡° ‡ªî¥∫√‘°“√ àß‚∑√∑—»πå¥‘®‘∑—≈

¿“§æ◊Èπ¥‘π ‡¡◊ËÕ«—π∑’Ë 29 ‡¡…“¬π æ.». 2552

 “¡“√∂„Àâ∫√‘°“√ª√–¡“≥ 20% ¢Õßª√–™“°√

·≈– Portugal Telecom §“¥«à“®–„Àâ∫√‘°“√∂÷ß 80%

„πª≈“¬ªï æ.». 2552 Airplus TV Portugal ‡¢â“·¢àß¢—π

„π°“√¢Õ„∫Õπÿ≠“μ¥”‡π‘π°“√ ∂“π’‚∑√∑—»πå¥‘®‘∑—≈

¿“§æ◊Èπ¥‘π√–∫∫ Multiplexes ∑’Ë‡√’¬°‡°Á∫§à“∫√‘°“√

·μà‰¡à‰¥â√—∫„∫Õπÿ≠“μ‡æ√“–»“≈ª°§√Õß‚ª√μÿ‡° 

‰¡à√–ß—∫°“√ª√–°«¥√“§“∑’Ë Portugal Telecom

‰¥â√—∫™—¬™π– ∑’Ë Airplus TV Portugal √âÕß‡√’¬π§—¥§â“π

°“√‡√‘Ë¡μâπ¢Õß Pay-TV Multiplexes ®–¥”‡π‘π°“√‰¥â

„πªïμàÕ¡“

ª√–‡∑»‚√¡“‡π’¬

„πª√–‡∑»‚√¡“‡π’¬ °ÆÀ¡“¬√–‡∫’¬∫°“√§ÿ¡

°“√ àß‚∑√∑—»πå‰¥â√—∫°“√·°â‰¢ ¥—ßπ—ÈπºŸâª√–°Õ∫°“√

„Àâ∫√‘°“√‚∑√∑—»πå¿“§æ◊Èπ¥‘π‰¥â√—∫„∫Õπÿ≠“μ‡æ’¬ß

„∫‡¥’¬«®“°‡¥‘¡∑’Ë®–‰¥â√—∫„∫Õπÿ≠“μ¡“°«à“ Õß

®“° ¿“«‘∑¬ÿ°√–®“¬‡ ’¬ß·≈–‚∑√∑—»πå·Ààß™“μ‘

(CAN) ‚∑√∑—»πå¥‘®‘∑—≈¿“§æ◊Èπ¥‘π‰¥â‡ªî¥μ—«„Àâ∫√‘°“√

„π‡¥◊Õπ∏—π«“§¡ æ.». 2552 ‚¥¬„™â√–∫∫∫’∫Õ—¥

 —≠≠“≥ MPEG-4 (H.264 AVC) μ“¡·ºπ¬ÿ∑∏»“ μ√å

°“√‡ª≈’Ë¬π√–∫∫ àß‚∑√∑—»πå¥‘®‘∑—≈¢Õß°√–∑√«ß

 ◊ËÕ “√‚∑√§¡π“§¡ „π°“√„™â ◊ËÕμ“¡°“√®—¥ √√

§≈◊Ëπ§«“¡∂’Ë „π¬à“π§«“¡∂’Ë UHF √–¥—∫·ºπ™“μ‘ Ÿß ÿ¥

5 Multiplexes ·≈–„π°“√„™â ◊ËÕμ“¡°“√®—¥ √√§≈◊Ëπ
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§«“¡∂’Ë „π¬à“π§«“¡∂’Ë VHF √–¥—∫·ºπ™“μ‘ „πæ◊Èπ∑’Ë

‡¢μ∫√‘°“√μ—«‡¡◊Õß ·≈–‡¢μ∫√‘°“√∑âÕß∂‘Ëπ ´÷Ëß‡ªìπ‰ª

μ“¡¢âÕ°”Àπ¥¢Õß ITU Geneva Conference RR-C

reports Broadband TVNews

°√–∑√«ß ◊ËÕ “√‚∑√§¡π“§¡ (MCSI) §“¥«à“

49% ¢Õß 7.5 ≈â“π§√—«‡√◊Õπ¢Õßª√–‡∑»‚√¡“‡π’¬

 “¡“√∂√—∫‚∑√∑—»πå®“°√–∫∫‡§‡∫‘È≈ ·≈– 27%

√—∫∫√‘°“√‚∑√∑—»πå®“°√–∫∫¥“«‡∑’¬¡ (DTH) ¢Õß

ª√–‡∑»‚√¡“‡π’¬ „π¢≥–∑’Ë‚∑√∑—»πå¿“§æ◊Èπ¥‘π

 “¡“√∂„Àâ∫√‘°“√‰¥â 18% ¢Õß§√—«‡√◊Õπ ®“°√“¬ß“π

6% ‰¡à “¡“√∂√—∫ —≠≠“≥‚∑√∑—»πå‰¥â °“√„Àâ‡ß‘π

Õÿ¥Àπÿπ ”À√—∫ºŸâ¡’√“¬‰¥âπâÕ¬‡ªìπ¢âÕ‡ πÕ∑’Ë„™â„π

°“√ª√—∫‡ª≈’Ë¬π°“√ àß‚∑√∑—»πå¥‘®‘∑—≈ ·ºπ°”Àπ¥

°“√‡ª≈’Ë¬π‚∑√∑—»πå„π√–∫∫¥‘®‘∑—≈¥”‡π‘π°“√„π‡¥◊Õπ

¡°√“§¡ æ.». 2555

Romkatel μ—«·∑π∑âÕß∂‘Ëπ¢Õß Kathrein ‰¥â√—∫

§—¥‡≈◊Õ°„Àâ„∫Õπÿ≠“μ®“°ª√–‡∑»‚√¡“‡π’¬¥”‡π‘π

∏ÿ√°‘®‡°’Ë¬«°—∫°“√ àß‚∑√∑—»πå¥‘®‘∑—≈¿“§æ◊Èπ¥‘π

®“°°“√√“¬ß“π¢à“«¢Õß ZF ºŸâª√–°Õ∫°“√ Romkatel

‰¥â≈ßπ“¡„π —≠≠“¢âÕμ°≈ß 12 ‡¥◊Õπ ¡Ÿ≈§à“ 710,420

¬Ÿ‚√ ‚¥¬¡’§Ÿà·¢àß¢—π§◊Õ TDF ¢Õßª√–‡∑»Ω√—Ëß‡» 

°“√ª√–°«¥√“§“®—¥‚¥¬Àπà«¬ß“π àß«‘∑¬ÿ°√–®“¬‡ ’¬ß

·≈– ◊ËÕ “√‚∑√§¡π“§¡‡æ◊ËÕ —ß§¡·Ààß™“μ‘‚√¡“‡π’¬

„π¢≥–‡¥’¬«°—π  ¿“«‘∑¬ÿ°√–®“¬‡ ’¬ß·≈–‚∑√∑—»πå

·Ààß™“μ‘ ´÷Ëß√—∫º‘¥™Õ∫„π°“√„Àâ∫√‘°“√ ◊ËÕ “∏“√≥–

‰¥â√—∫°“√§—¥‡≈◊Õ°‰¥â„∫Õπÿ≠“μ¥”‡π‘π°“√®—¥μ—Èß

 ∂“π’‚∑√∑—»πå “∏“√≥– ™àÕß TVR ·≈– TVR2

®“°°“√∑’Ë Media Express ‰¥â‰ªÕ¿‘ª√“¬„π

 ¿“«‘∑¬ÿ°√–®“¬‡ ’¬ß·≈–‚∑√∑—»πå·Ààß™“μ‘ (CAN)

‡°’Ë¬«°—∫°“√„Àâ„∫Õπÿ≠“μ¢Õß™àÕß‚∑√∑—»πå “∏“√≥–

∑’Ë‡À≈◊ÕÕ¬Ÿà 9 ™àÕß ‚¥¬°”Àπ¥„À¡à„Àâ àß‚∑√∑—»πå

§«“¡™—¥‡®π Ÿß (HDTV) 1 ™àÕß ·≈–Õ’° 5 ™àÕß„π

√–∫∫¡“μ√∞“π‡¥‘¡

‚∑√∑—»πå¥‘®‘∑—≈¿“§æ◊Èπ¥‘π „π≈—°…≥–

Multiplexes ¢Õß‚√¡“‡π’¬„π§√—Èß·√°¡’ºŸâª√–°Õ∫°“√

∏ÿ√°‘® 5 √“¬ §◊Õ Pro TV, Antena 1, Prima TV, Kanal D

·≈– Realitatea ‡À¡◊Õπ°—∫ ∂“π’‚∑√∑—»πå “∏“√≥–

TVR1 ·≈– TVR2

 ¿“«‘∑¬ÿ°√–®“¬‡ ’¬ß·≈–‚∑√∑—»πå·Ààß™“μ‘

(ANCOM) πà“®–æ‘®“√≥“§—¥‡≈◊Õ°ºŸâ∑’Ë™π–°“√

ª√–°«¥√“§“ Radiocommunicatti √—∫„∫Õπÿ≠“μ

¥”‡π‘π°“√√–∫∫‚§√ß¢à“¬ àß —≠≠“≥‚∑√∑—»πå·Ààß™“μ‘

ª√–‡∑» ‡ªπ

„πª√–‡∑» ‡ªπ Multiplexes  à«π¡“°∂Ÿ°ªî¥

¿“¬À≈—ß∑’ËºŸâª√–°Õ∫°“√‚∑√∑—»πå¥‘®‘∑—≈¿“§æ◊Èπ¥‘π

∑’Ë „Àâ∫√‘ °“√√Ÿª·∫∫‡°Á∫§à “∫√‘ °“√ ‰¡àª√– ∫

§«“¡ ”‡√Á®„π°“√¥”‡π‘π°‘®°“√ ‚∑√∑—»πå¥‘®‘∑—≈

¿“§æ◊Èπ¥‘π‰¥â‡ªî¥μ—«„À¡àÕ’°§√—Èß„π«—π∑’Ë 30 æƒ»®‘°“¬π

æ.». 2548 ¥â«¬ ∂“π’‚∑√∑—»πå·Ààß™“μ‘ 10 ™àÕß

∑’Ë„Àâ∫√‘°“√‚∑√∑—»πå„π√Ÿª·∫∫‰¡à‡°Á∫§à“∫√‘°“√

„Àâ∫√‘°“√æ◊Èπ∑’Ë√–¥—∫¿Ÿ¡‘¿“§·≈–√–¥—∫∑âÕß∂‘Ëπ

‡§√◊ËÕß√—∫‚∑√∑—»πå¥‘®‘∑—≈¿“§æ◊Èπ¥‘π 11 ≈â“π‡§√◊ËÕß

∂Ÿ°¢“¬„π‡¥◊Õπ°√°Æ“§¡ æ.». 2551 ¡’°“√ª√–°“»

¢à“«„π‡™‘ß∫«°®“°°√–∑√«ßÕÿμ “À°√√¡ ‡ªπ«à“

¡’°“√Õπÿ¡—μ‘„Àâ¡’‚∑√∑—»πå¥‘®‘∑—≈¿“§æ◊Èπ¥‘π∑’Ë‡°Á∫

§à“∫√‘°“√  √â“ß§«“¡·ª≈°„® „π«—π∑’Ë 17 ¡‘∂ÿπ“¬π

 ¿“∑’Ëª√÷°…“„π°“√ ◊ËÕ “√·≈–¢âÕ¡Ÿ≈‡æ◊ËÕ —ß§¡

(Catsi) °”Àπ¥„Àâ IT ®–∂Ÿ°√«¡‰«â„πæ√–√“™°ƒ…Æ’°“

®”π«πºŸâπ”Õÿª°√≥å‡§√◊ËÕß‡≈àπ ◊ËÕ (media players)

ª√–°Õ∫¥â«¬ Sogecable, Telefonica, ono, Orange ·≈–

Vodafone æ∫®ÿ¥§«“¡º‘¥æ≈“¥«à“®“°°“√∑’Ë Prisa

´÷Ëß¡’ Sogecable ‡ªìπ‡®â“¢Õß ‰¥â‡ªìπºŸâ™’Èπ”„Àâ¡’°“√

‡ª≈’Ë¬ππ‚¬∫“¬ ∑’Ë„Àâº≈ª√–‚¬™πå‡©æ“–ºŸâª√–°Õ∫°“√
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 ◊ËÕ«‘∑¬ÿ°√–®“¬‡ ’¬ß·≈–‚∑√∑—»πå ®”π«ππâÕ¬∑’Ë„Àâ

∫√‘°“√‚∑√∑—»πå¥‘®‘∑—≈¿“§æ◊Èπ¥‘π ∑”„Àâ‡°‘¥§«“¡

‡ ’¬À“¬·°àºŸâª√–°Õ∫°“√¥“«‡∑’¬¡ ‡§‡∫‘È≈ ·≈– DSL

Õ“®¡’°“√√âÕßÕÿ∑∏√≥åμàÕ°“√μ—¥ ‘π„®¢Õß√—∞∫“≈

ª√–‡∑» «’‡¥π

„πª√–‡∑» «’‡¥π ‚∑√∑—»πå¥‘®‘∑—≈¿“§æ◊Èπ¥‘π‰¥â

‡ªî¥μ—«„πªï æ.». 2542 ‡ªìπ·∫∫‡°Á∫§à“∫√‘°“√

„πªï æ.». 2550 ¡’‚∑√∑—»πå 38 ™àÕß „π√–∫∫ 5 MUXs

11 ™àÕß ‰¡à‡°Á∫§à“∫√‘°“√ °“√À¬ÿ¥ àß‚∑√∑—»πå

Õπ“≈ÁÕ°‡√‘Ë¡„π«—π∑’Ë 19 °—π¬“¬π æ.». 2548 ·≈–

‡ √Á® ‘Èπ„π«—π∑’Ë 29 μÿ≈“§¡ æ.». 2550 ºŸâª√–°Õ∫°“√

‰¥âæ—≤π“‡ª≈’Ë¬π‡∑§π‘§¢Õß —≠≠“≥‚∑√∑—»πå‡ªìπ

MPEG-4 „π‡§√◊ËÕß√—∫‚∑√∑—»πå  ”À√—∫ºŸâ√—∫∫√‘°“√

√“¬„À¡à ¡“°°«à“ 6 ªï μàÕ¡“®“°ªï æ.». 2551

ª√–‡∑» «’‡¥π®–§àÕ¬Ê ‡ª≈’Ë¬π√À—  —≠≠“≥

‚∑√∑—»πå MPEG-2 ‡ªìπ MPEG-4/H.264 ‡®â“Àπâ“∑’Ë

√—∫º‘¥™Õ∫«‘∑¬ÿ°√–®“¬‡ ’¬ß·≈–‚∑√∑—»πå «’‡¥π

(RTVV) ¢≥–π’È‰¥âª√–°“» ∂“π’‚∑√∑—»πå·Ààß™“μ‘„À¡à

®”π«π 8 ™àÕß ´÷Ëß®– àß‚∑√∑—»πå„π√Ÿª·∫∫ MPEG-4

®“°«—π∑’Ë 1 ‡¡…“¬π æ.». 2551 ºŸâª√–°Õ∫°“√®–μâÕß

√—∫º‘¥™Õ∫„π°“√æ—≤π“Õÿª°√≥å∑’Ë®–π”¡“„™â„π

‡§√◊Õ¢à“¬ Õ’°‰¡àπ“π®–¡’°“√√—∫‡§√◊ËÕß√—∫‚∑√∑—»πå

MPEG-2 ¡“∑”°“√∑¥ Õ∫ª√—∫ª√ÿß„Àâ√—∫ —≠≠“≥

‚∑√∑—»πå MPEG-4 Õÿª°√≥å set-top box ®–μâÕß

‡À¡“– ”À√—∫„™âß“π„π°“√√—∫ —≠≠“≥‚∑√∑—»πå

MPEG-2 ·≈– MPEG-4

 À√“™Õ“≥“®—°√

 À√“™Õ“≥“®—°√ (The United Kingdom) „πªï

æ.». 2541 ª√–‡∑» «’‡¥π „πªï æ.». 2542 ·≈–

ª√–‡∑» ‡ªπ „πªï æ.». 2543 ‰¥â‡ªî¥μ—« àß‚∑√∑—»πå

¥‘®‘∑—≈¿“§æ◊Èπ¥‘π„π√Ÿª·∫∫‚∑√∑—»πå‡°Á∫§à“∫√‘°“√

√Ÿª·∫∫°“√∫√‘°“√¥—ß°≈à“« √â“ßªí≠À“ ‚¥¬‡©æ“–

ª√–‡∑»Õ—ß°ƒ…·≈–ª√–‡∑» ‡ªπª√– æ§«“¡

≈â¡‡À≈«¥â“π°“√‡ß‘π Õ¬à“ß‰√°Áμ“¡ºŸâª√–°Õ∫°“√

„πª√–‡∑» «’‡¥π àß‚∑√∑—»πå„π√Ÿª·∫∫‡°Á∫§à“∫√‘°“√

´÷Ëß‡√‘Ë¡„π‡¥◊Õπμÿ≈“§¡ æ.». 2552 æ‘ Ÿ®πå·≈â««à“

ª√– æ§«“¡ ”‡√Á®¡“°

 À√“™Õ“≥“®—°√‰¥â‡ªî¥μ—«‚∑√∑—»πå¥‘®‘∑—≈

¿“§æ◊Èπ¥‘π„π‡¥◊Õπæƒ»®‘°“¬π æ.». 2551 „Àâ∫√‘°“√

 ¡“™‘°À≈—° „™â —≠≈—°…≥å ONdigital ‡ªìπ°“√

√«¡∑ÿπ√–À«à“ß Granada Television ·≈– Carlton

Communications ¡’‡æ’¬ß‰¡à°’Ë™àÕß„Àâ∫√‘°“√√Ÿª·∫∫

‰¡à‡°Á∫§à“∫√‘°“√ ONdigital ¥”‡π‘π°“√‰¥â‰¡àπ“π

°Á«‘Ëß‡¢â“ Ÿà§«“¡¬“°≈”∫“°„π‡√◊ËÕß°“√‡ß‘π ¥â«¬®”π«π

 ¡“™‘°ºŸâ√—∫∫√‘°“√μË”°«à“‡ªÑ“À¡“¬∑’Ë§“¥‰«â ·≈–

‡æ◊ËÕ‡ªìπ°“√ª√—∫‡ª≈’Ë¬π‚™§™–μ“ ®÷ß¡’°“√μ—¥ ‘π„®

ª√—∫‡ª≈’Ë¬π¿“æ≈—°…≥å„À¡à¢Õß ITV ·≈– ONdigital

„πªï æ.». 2544 ·¡â«à“®–∑”°“√√≥√ß§å‚¶…≥“∑’Ë¡’

√“§“·æß ITV Digital æ¬“¬“¡∑’Ë®–¥÷ß¥Ÿ¥ ¡“™‘°„À¡à

¥â«¬§«“¡¬“°≈”∫“° ®π„πªï æ.». 2545 μâÕßÀ¬ÿ¥

°“√„Àâ∫√‘°“√ À≈—ß®“°∏ÿ√°‘®°“√ àß‚∑√∑—»πå√Ÿª·∫∫

‡°Á∫§à“∫√‘°“√≈â¡‡À≈« ¡’°“√‡ªî¥μ—«„À¡à„π°“√

„Àâ∫√‘°“√‚∑√∑—»πå√Ÿª·∫∫‰¡à‡√’¬°‡°Á∫§à“∫√‘°“√„π

ªï æ.». 2545 Top TV ‚∑√∑—»πå¥‘®‘∑—≈¿“§æ◊Èπ¥‘π

∑’Ë‡°Á∫§à“∫√‘°“√μË” ‡°‘¥¢÷Èπ„πªï æ.». 2547 ¡’§«“¡

‡ªìπ‰ª‰¥â∑’Ë®–¡’°“√∫√‘°“√ àß‚∑√∑—»πå¥‘®‘∑—≈¿“§æ◊Èπ¥‘π

∑’Ë‡√’¬°‡°Á∫§à“∫√‘°“√√“¬∑’Ë Õß ®–∑”°“√‡ªî¥μ—«„À¡à

„πªï æ.». 2553/2554 ®“°ºŸâª√–°Õ∫°“√ Sky

°“√‡ª≈’Ë¬π àß‚∑√∑—»πå√–∫∫¥‘®‘∑—≈‡√‘Ë¡∫“ßæ◊Èπ∑’Ë

¢Õß À√“™Õ“≥“®—°√·≈–Õ’°‰¡àπ“π°Á®–‡√‘Ë¡„π

æ◊Èπ∑’ËÕ◊ËπÊ ·≈–®–¢¬“¬º≈®π°√–∑—Ëß‡ √Á® ‘Èπ„π

ªï æ.». 2555 °“√ àß‚∑√∑—»πå¥‘®‘∑—≈¿“§æ◊Èπ¥‘π
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1 Multiplex  ”À√—∫∫√‘°“√‚∑√∑—»πå “∏“√≥–‰¡à‡°Á∫

§à“∫√‘°“√  àß‚∑√∑—»πå§«“¡™—¥‡®π Ÿß (HDTV) ·≈–

„π∫“ßæ◊Èπ∑’Ë “¡“√∂√—∫‚∑√∑—»πå‚¥¬‰¡à‡°Á∫§à“∫√‘°“√

∑’Ë„™â√–∫∫ àß‚∑√∑—»πå√ÿàπ„À¡à ´÷Ëß‡ªìπ√ÿàπ∑’Ë 2 ‡√’¬°«à“

DVB-T2 ·≈–„™â —≠≠“≥‚∑√∑—»πå MPEG-4 „™â

set-top box „π°“√√—∫™¡‚∑√∑—»πå

°≈ÿà¡ª√–‡∑»Õ‡¡√‘°“‡Àπ◊Õ
ª√–‡∑»·§π“¥“

„πª√–‡∑»·§π“¥“°“√À¬ÿ¥ àß‚∑√∑—»πå

Õπ“≈ÁÕ°‰¥â°”Àπ¥¥”‡π‘π°“√„π«—π∑’Ë 31  ‘ßÀ“§¡

æ.». 2554  ∂“π’‚∑√∑—»πå‡§√◊Õ¢à“¬ à«π¡“°„π

Toronto ¡’§«“¡æ√âÕ¡ àß‚∑√∑—»πå§«“¡™—¥‡®π Ÿß

(HDTV) ‡¢μ∫√‘°“√‡§√◊Õ¢à“¬¥‘®‘∑—≈§√Õ∫§≈ÿ¡æ◊Èπ∑’Ë

Ottawa, Montreal, Calgary, Edmonton ·≈– Vancouver

ª√–‡∑»‡¡Á°´‘‚°

„πª√–‡∑»‡¡Á°´‘‚°‡ªìπμ≈“¥∑’Ë„À≠à∑’Ë ÿ¥¢Õß

°“√ àß‚∑√∑—»πå¥‘®‘∑—≈ÕÕ°Õ“°“» ¥â«¬®”π«π‡¡◊Õß

∑’Ë¡’¡“°‚¥¬°“√≈¥¢π“¥≈ß®πæ◊Èπ∑’Ë‡¢μ∫√‘°“√∑’Ë®–

„Àâ∫√‘°“√‰¥â‡μÁ¡æ◊Èπ∑’Ë„πªï æ.». 2564 ÷́Ëß‡«≈“π—Èπ

®–‡ªìπ°“√ ‘Èπ ÿ¥°“√ àß‚∑√∑—»πåÕπ“≈ÁÕ°

ª√–‡∑» À√—∞Õ‡¡√‘°“

„π«—π∑’Ë 12 ¡‘∂ÿπ“¬π æ.». 2552 ª√–‡∑»

 À√—∞Õ‡¡√‘°“ àß‚∑√∑—»πå√–∫∫¥‘®‘∑—≈‡μÁ¡°”≈—ß

‡æ’¬ßÕ¬à“ß‡¥’¬«μ“¡°ÆÀ¡“¬°“√ àß‚∑√∑—»πå¥‘®‘∑—≈

·≈–°“√∫√‘°“√ ◊ËÕ “√ “∏“√≥–‡æ◊ËÕ§«“¡ª≈Õ¥¿—¬

„πªï æ.». 2548 πÕ°®“°π—Èπ„π«—π∑’Ë 1 ¡’π“§¡

æ.». 2550 ‡§√◊ËÕß√—∫‚∑√∑—»πå√ÿàπ„À¡à™π‘¥æ°æ“

¢π“¥°√–‡ªÜ“À‘È« ´÷Ëß¡’®Ÿπ‡πÕ√å√–∫∫ ATSC „π°“√

√—∫ —≠≠“≥‚∑√∑—»πå¥‘®‘∑—≈∑’Ë àßÕÕ°Õ“°“» °àÕπ«—π∑’Ë

12 ¡‘∂ÿπ“¬π  ∂“π’‚∑√∑—»πå à«π„À≠à¢Õßª√–‡∑»

 À√—∞Õ‡¡√‘°“  àß —≠≠“≥ÕÕ°Õ“°“»∑—Èß Õß

√–∫∫Õπ“≈ÁÕ°·≈–¥‘®‘∑—≈  ∂“π’‚∑√∑—»πå®”π«ππâÕ¬

∑’Ë àß‚∑√∑—»πå√–∫∫¥‘®‘∑—≈‡æ’¬ßÕ¬à“ß‡¥’¬«  ∂“π’

‚∑√∑—»πå à«π„À≠à¢Õßª√–‡∑» À√—∞Õ‡¡√‘°“‰¡à‰¥â

Õπÿ≠“μ„ÀâÀ¬ÿ¥°“√ àß‚∑√∑—»πåÕπ“≈ÁÕ°°àÕπ«—π∑’Ë

16 °ÿ¡¿“æ—π∏å æ.». 2552 πÕ°®“°‰¥â®—¥°“√μ—Èß

 ∂“π’‚∑√∑—»πå√–∫∫¥‘®‘∑—≈‡ªìπ°“√∂“«√‡ √Á® ‘Èπ≈ß

Õ¬à“ß ¡∫Ÿ√≥å·∫∫ „πªï æ.». 2552 FCC ‰¥â‡ √Á® ‘Èπ

°“√ª√–¡Ÿ≈™àÕß‚∑√∑—»πå ™àÕß 52-59 (‡ªìπ§≈◊Ëπ

§«“¡∂’ËμË”§√÷ËßÀπ÷Ëß¢Õß¬à“π§«“¡∂’Ë 700 MHz)

‡æ◊ËÕ„™âß“π„π°“√∫√‘°“√ ◊ËÕ “√‚∑√§¡π“§¡Õ◊ËπÊ

°“√®—¥ √√§«“¡∂’Ëæ◊Èπ∑’Ë‡¢μ∫√‘°“√‚∑√∑—»πå ™àÕß 52-69

∑’Ë‡√‘Ë¡¥”‡π‘π°“√‡¡◊ËÕ ªï æ.». 2533 ‡ √Á® ‘Èπ≈ß

°“√À¬ÿ¥ àß‚∑√∑—»πåÕπ“≈ÁÕ° ‡§√◊ËÕß√—∫‚∑√∑—»πå

∑’Ë‰¡à‡ªìπ√–∫∫¥‘®‘∑—≈‰¡à “¡“√∂√—∫ —≠≠“≥‚∑√∑—»πå

∑’Ë àßÕÕ°Õ“°“»‰¥â ∂â“‰¡àμ‘¥μ—ÈßÕÿª°√≥å√—∫ —≠≠“≥

¥‘®‘∑—≈‡æ‘Ë¡‡μ‘¡ (set-top box) Õ¬à“ß‰√°Áμ“¡¬—ß¡’

 ∂“π’‚∑√∑—»πåÕπ“≈ÁÕ°°”≈—ß àßμË” ·≈– ∂“π’

‚∑√∑—»πå‡§‡∫‘È≈ ¬—ß‰¡àμâÕß‡ª≈’Ë¬π√–∫∫‡ªìπ¥‘®‘∑—≈

®π∂÷ßªï æ.». 2554 À√◊ÕÀ≈—ß®“°π—Èπ ‡√‘Ë¡μ—Èß·μà«—π∑’Ë

1 ¡°√“§¡ æ.». 2551 ≈Ÿ°§â“∑’Ë√—∫∫√‘°“√‚∑√∑—»πå

 “¡“√∂√âÕß¢Õ§«“¡™à«¬‡À≈◊Õ‡ªìπ§ŸªÕß‡ªìπ§à“„™â®à“¬

„π°“√‡ª≈’Ë¬π√–∫∫‡§√◊ËÕß‚∑√∑—»πå ‡ªìπ¥‘®‘∑—≈

‚¥¬‚∑√‡¢â“À¡“¬‡≈¢‚∑√»—æ∑å∑’Ë‰¡àμâÕß‡ ’¬§à“∫√‘°“√

À√◊Õμ‘¥μàÕºà“π‡«Á∫‰´μå‡æ◊ËÕ¢Õ√—∫§ŸªÕß  ∂“π’‚∑√∑—»πå

∫“ß ∂“π’∑’Ë‰¥â√—∫„∫Õπÿ≠“μ„Àâ àß‚∑√∑—»πåÕπ“≈ÁÕ°

„π™à«ß°≈“ß§◊π‡∑à“π—Èπ‰¥â∑”°“√ª√–°“»ª√–™“ —¡æ—π∏å

„Àâ§«“¡√Ÿâ™à«ß —Èπ È́”Ê °—π  ”À√—∫ºŸâ√—∫∫√‘°“√∑’Ë„™â

‚∑√∑—»πåÕπ“≈ÁÕ° ‰¥â√Ÿâ«‘∏’∑’Ë®–‡ª≈’Ë¬π°“√√—∫ —≠≠“≥

‚∑√∑—»πå¥‘®‘∑—≈
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°≈ÿà¡ª√–‡∑»Õ‡¡√‘°“°≈“ß ·≈–§“√‘‡∫’¬π
ª√–‡∑»§Õ μ“√‘°“

ª√–‡∑»§Õ μ“√‘°“‰¥â ‡≈◊Õ°¡“μ√∞“π

Japanese-Brazilian standard ISDB-T ´÷Ëß‡ªìπª√–‡∑»

∑’Ë 7 ∑’Ë„™â ISDB-T „π«—π∑’Ë 25 æƒ…¿“§¡ 2553

ª√–‡∑»§‘«∫“

ª√–‡∑»§‘«∫“ª√–°“»‡¡◊ËÕ‡√Á«Ê π’È«à“®–μ—¥ ‘π„®

‡°’Ë¬«°—∫¡“μ√∞“π‚∑√∑—»πå∑’Ë®–„™âß“π ¿“¬„πªïπ’È

μ“¡¡“Õ¬à“ß‡ªìπ∑“ß°“√ MIC (°√–∑√«ß«‘∑¬“»“ μ√å

§Õ¡æ‘«‡μÕ√å·≈–‚∑√§¡π“§¡) ‡°“–·§√‘∫‡∫’¬π

‰¥âμ—¥ ‘π„®‡≈◊Õ°¡“μ√∞“π ISDB ∑’Ë„™â„π®’π „π¢≥–π’È

ºŸâ‡™’Ë¬«™“≠§‘«∫“‰¥â∑”°“√∑¥ Õ∫√Ÿª·∫∫¡“μ√∞“π

‚∑√∑—»πå¥‘®‘∑—≈ ∑—Èß 2 ¡“μ√∞“π ·μà‰¡àæ‘®“√≥“

‚∑√∑—»πåÕπ“≈ÁÕ°

ª√–‡∑»‡Õ≈´—≈«“¥Õ√å

„πª√–‡∑»‡Õ≈´—≈«“¥Õ√å ‰¥â‡≈◊Õ°¡“μ√∞“π

¢ÕßÕ‡¡√‘°—π ATSC ‡¡◊ËÕ«—π∑’Ë 22 ‡¡…“¬π 2552

ª√–‡∑»π‘°“√“°—«

„πª√–‡∑»π‘°“√“°—«®–‡≈◊Õ°„™â¡“μ√∞“π®’π

DMB-T/H

ª√–‡∑»ª“π“¡“

ª√–‡∑»ª“π“¡“‰¥â‡≈◊Õ°¡“μ√∞“π¬ÿ‚√ª

DVB-T „π«—π∑’Ë 12 æƒ…¿“§¡ æ.». 2552

°≈ÿà¡ª√–‡∑»Õ‡¡√‘°“„μâ
ª√–‡∑»Õ“√å‡®πμ‘π“

ª√–∏“π“∏‘∫¥’Õ“√å‡®πμ‘π“ Cristina Fernandez

‰¥âμ—¥ ‘π„®≈ßπ“¡ —≠≠“√—∫√–∫∫¡“μ√∞“π‚∑√∑—»πå

ISDB-Tb √à«¡°—∫ª√–‡∑»∫√“ ‘́≈ ÷́Ëß‰¥â¥”‡π‘π°“√

·≈â«„πÀ≈“¬‡¡◊Õß„À≠à °“√∫√‘°“√ àßÕÕ°Õ“°“»

¢ÕßÕ“√å‡®πμ‘π“‡√‘Ë¡„Àâ∫√‘°“√‚∑√∑—»πå¥‘®‘∑—≈μ—Èß·μà

«—π∑’Ë 28 ‡¡…“¬π æ.». 2553

ª√–‡∑»‚∫≈‘‡«’¬

Õ¬Ÿà„π°√–∫«π°“√¢Õß°“√ª√–‡¡‘π¡“μ√∞“π

°“√ àß‚∑√∑—»πå¥‘®‘∑—≈∑—ÈßÀ¡¥ ‚¥¬§“¥«à“®–‡≈◊Õ°

¡“μ√∞“π°“√ àß‚∑√∑—»πå¥‘®‘∑—≈„πª≈“¬ªï æ.». 2552

„π«—π∑’Ë 5 °√°Æ“§¡ æ.». 2553 ºŸâª°§√Õßª√–‡∑»

‚∫≈‘‡«’¬≈ßπ“¡∑”§«“¡μ°≈ß°—∫∑Ÿμª√–‡∑»≠’ËªÿÉπ

‡≈◊Õ°„™â¡“μ√∞“π°“√ àß‚∑√∑—»πå¢Õßª√–‡∑»≠’ËªÿÉπ

ISDB-T ∑’Ëª√–‡∑»∫√“´‘≈‰¥âª√—∫ª√ÿß·°â‰¢·≈â«

ª√–‡∑»∫√“´‘≈

ª√–‡∑»∫√“´‘≈‰¥â‡≈◊Õ°«‘∏’°“√ª√—∫ª√ÿß·°â‰¢

Version ISDB-T ¢Õß¡“μ√∞“π‚∑√∑—»πå¥‘®‘∑—≈≠’ËªÿÉπ

‚¥¬‡√’¬°¡“μ√∞“π„À¡à«à“ ISDB-Tb À√◊Õ SBTVD

π”¡“„™âß“π„π‡¥◊Õπ¡‘∂ÿπ“¬π ªï æ.». 2549 °“√ àß

‚∑√∑—»πå¥‘®‘∑—≈‡√‘Ë¡ÕÕ°Õ“°“» „π«—π∑’Ë 2 ∏—π«“§¡

æ.». 2550 ∑’Ë‡¡◊Õß Sao Paulo ·≈–„πªí®®ÿ∫—ππ’È

‰¥â¢¬“¬‡¢μ∫√‘°“√‚∑√∑—»πå¥‘®‘∑—≈∑—Ë«ª√–‡∑»

≥ «—π∑’Ë 15 °—π¬“¬π æ.». 2552 æ◊Èπ∑’Ë‡¡◊Õß„À≠à¢Õß

Sao Paulo, Rio de Janeiro, Belo Horizonte, Brasilia,

Goiania, Curitiba, Porto Alegre, Salvador, Campinas,

Vitoria, Florianopolis, Uberlandia, Sao Jose do Rio

Preto, Teresina, Santos, Campo Crande, Fortaleza,

Recife, Joao Pessoa, Sorocaba, Manaus, Belem,

Aracaju, Ribeirao Preto, Boa Vista, Macapa, Porto

Velho, Rio Branco, Sao Jose do Rio Preto, Sao Luis,

Pirassununga, Sao Jose dos Campos, Taubate,

Ituiutaba, Araraquara, Feira de Santana, Itapetininga,
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Sorocaba, Presidente Prudente, Bauru, Campos dos

Goytacazes, Londrina, Juiz de For a, Campina Grande,

Caxias do Sul, Fanca, Rio Claro ·≈– Cuiaba

‰¥â∑”°“√ àß‚∑√∑—»πå¥‘®‘∑—≈¿“§æ◊Èπ¥‘π ‚¥¬„πªï

æ.». 2556  —≠≠“≥‚∑√∑—»πå¥‘®‘∑—≈®–¡’∑—Ë«ª√–‡∑»

„π«—π∑’Ë 29 ¡‘∂ÿπ“¬π æ.». 2559 °”Àπ¥À¬ÿ¥ àß

‚∑√∑—»πåÕπ“≈ÁÕ°

ª√–‡∑»™‘≈’

„π«—π∑’Ë 14 °—π¬“¬π æ.». 2552 ª√–∏“π“∏‘∫¥’

Michelle Bachelet ª√–°“»«à“√—∞∫“≈μ—¥ ‘π„®

§√—Èß ÿ¥∑â“¬À≈—ß®“°∑’Ëæ‘®“√≥“≈à“™â“¡“π“π„π°“√

§—¥‡≈◊Õ°¡“μ√∞“π°“√ àß‚∑√∑—»πå¥‘®‘∑—≈∑’Ë®–π”¡“

„™âß“π ª√–‡∑»™‘≈’®–√—∫¡“μ√∞“π‚∑√∑—»πå¥‘®‘∑—≈

¢Õßª√–‡∑»≠’ËªÿÉπ ISDB- T (∑’Ë‰¥â√—∫°“√ª√—∫ª√ÿß·°â‰¢

®“°ª√–‡∑»∫√“ ‘́≈) §“¥«à“®–∑”°“√ àß‚∑√∑—»πå

∑—ÈßÕπ“≈ÁÕ°·≈–¥‘®‘∑—≈§Ÿà¢π“π°—π„πªï æ.». 2553

°”Àπ¥‚§√ß°“√∑’Ë®–À¬ÿ¥ àß‚∑√∑—»πåÕπ“≈ÁÕ°„π

ªï æ.». 2560

ª√–‡∑»‚§≈Õ¡‡∫’¬

ª√–‡∑»‚§≈Õ¡‡∫’¬‰¥â‡≈◊Õ°¡“μ√∞“π‚∑√∑—»πå

¥‘®‘∑—≈¢Õß¬ÿ‚√ª §◊Õ DVB-T „π«—π∑’Ë 27  ‘ßÀ“§¡

æ.». 2551 ‚¥¬§“¥«à“„πª≈“¬ªï æ.». 2552

ª√–™“°√‚§≈Õ¡‡∫’¬ª√–¡“≥ 42%  “¡“√∂√—∫∫√‘°“√

‚∑√∑—»πå¥‘®‘∑—≈ „πμÕπ·√°®–¡’°“√ àß‚∑√∑—»πå

 “∏“√≥–·Ààß™“μ‘„π√Ÿª·∫∫°“√ àß‚∑√∑—»πå¥‘®‘∑—≈

¿“§æ◊Èπ¥‘π·μà ∂“π’‚∑√∑—»πå√–¥—∫™“μ‘¢Õß¿“§‡Õ°™π

®–‡¢â“¡“√à«¡„π‰¡à°’Ë‡¥◊Õπ¢â“ßÀπâ“

ª√–‡∑»‡Õ°«“¥Õ√å

ª√–‡∑»‡Õ°«“¥Õ√å‡≈◊Õ°¡“μ√∞“π‚∑√∑—»πå

≠’ËªÿÉπ - ∫√“´‘≈ §◊Õ ISDB-T ‡ªìπª√–‡∑»∑’Ë 6 „π«—π∑’Ë

28 ¡’π“§¡ 2553

ª√–‡∑»ª“√“°«—¬

ª√–‡∑»ª“√“°«—¬‡≈◊Õ°¡“μ√∞“π‚∑√∑—»πå

≠’ËªÿÉπ - ∫√“´‘≈ §◊Õ ISDB-T „π«—π∑’Ë 1 ¡‘∂ÿπ“¬π 2553

ª√–‡∑»‡ª√Ÿ

ª√–‡∑»‡ª√Ÿ‰¥â‡≈◊Õ°¡“μ√∞“π‚∑√∑—»πå¥‘®‘∑—≈

ISDB-T ¢Õßª√–‡∑»≠’ËªÿÉπ ∑’Ë‰¥â√—∫°“√ª√—∫ª√ÿß·°â‰¢

®“°∫√“´‘≈ ‰¥â∑”§«“¡μ°≈ß¢Õ§«“¡√à«¡¡◊Õ®“°

ª√–‡∑»≠’ËªÿÉπ „π«—π∑’Ë 21  ‘ßÀ“§¡ æ.». 2552 ‡æ◊ËÕ

·≈°‡ª≈’Ë¬π∑√—æ¬“°√§«“¡√Ÿâ‡°’Ë¬«°—∫‡∑§π‘§„π°“√

‡ª≈’Ë¬π¡“ àß‚∑√∑—»πå¥‘®‘∑—≈ ·≈–‡√‘Ë¡„Àâ∫√‘°“√ àß

‚∑√∑—»πåÕÕ°Õ“°“» μ—Èß·μà«—π∑’Ë 30 ¡’π“§¡ æ.». 2553

ª√–‡∑»Õÿ√ÿ°«—¬

ª√–‡∑»Õÿ√ÿ°«—¬‰¥â‡≈◊Õ°¡“μ√∞“π‚∑√∑—»πå

¥‘®‘∑—≈¢Õß¬ÿ‚√ª DVB-T

ª√–‡∑»‡«‡π´Ÿ‡Õ≈“

ª√–‡∑»‡«‡π´Ÿ‡Õ≈“ ‰¥â∑”°“√∑¥ Õ∫°“√„™âß“π

·≈–‡μ√’¬¡°“√Õ¬à“ß‡μÁ¡∑’Ë∑’Ë®–‡√‘Ë¡„πªï æ.». 2551 -

2552 ‚∑√∑—»πå¥‘®‘∑—≈¿“§æ◊Èπ¥‘π®– àß§Ÿà¢π“π°—∫

‚∑√∑—»πåÕπ“≈ÁÕ°„π∫“ß™à«ß‡«≈“ ®π°√–∑—Ëß “¡“√∂

¥”‡π‘π°“√‚∑√∑—»πå¥‘®‘∑—≈¿“§æ◊Èπ¥‘π‰¥â‡μÁ¡æ◊Èπ∑’Ë

∑—Ë«ª√–‡∑» „π«—π∑’Ë 30 °—π¬“¬π æ.». 2552

‰¥âμ—¥ ‘π„®∑’Ë®–„™â¡“μ√∞“π‚∑√∑—»πå¥‘®‘∑—≈¢Õß

ª√–‡∑»≠’ËªÿÉπ ISDB-T ∑’Ë‰¥âª√—∫ª√ÿß·°â‰¢®“°

ª√–‡∑»∫√“´‘≈ ¿“¬„μâ§«“¡√à«¡¡◊Õ®“°ª√–‡∑»≠’ËªÿÉπ
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·≈–‰¥âμ°≈ßÕ¬à“ß‡ªìπ∑“ß°“√°—∫ª√–‡∑»≠’ËªÿÉπ„π

μâπ‡¥◊Õπμÿ≈“§¡ æ.». 2552

«—π∑’Ë 6 μÿ≈“§¡ æ.». 2552 ª√–‡∑»‡«‡π´Ÿ‡Õ≈“

‰¥â√—∫¡“μ√∞“π‚∑√∑—»πå¥‘®‘∑—≈ ISDB-T ∑’Ë‰¥âª√—∫ª√ÿß

·°â‰¢®“°ª√–‡∑»∫√“´‘≈ Õ¬à“ß‡ªìπ∑“ß°“√

°“√‡ª≈’Ë¬π‚∑√∑—»πåÕπ“≈ÁÕ°‡ªìπ‚∑√∑—»πå¥‘®‘∑—≈

§“¥«à“®–‡°‘¥¢÷Èπ„πÕ’° 10 ªï

ª√–‡∑»∑’Ë‡ª≈’Ë¬π‚∑√∑—»πåÕπ“≈ÁÕ°‡ªìπ
‚∑√∑—»πå¥‘®‘∑—≈

°“√ àß‚∑√∑—»πå¥‘®‘∑—≈¿“§æ◊Èπ¥‘ππ”‰ª Ÿà°“√

«“ß·ºπ‡≈‘° àß‚∑√∑—»πåÕπ“≈ÁÕ°„πª√–‡∑»μà“ßÊ

μ“√“ß‡ª√’¬∫‡∑’¬∫π’È· ¥ß‡«≈“‡ªî¥μ—«°“√ àß

‚∑√∑—»πå¥‘®‘∑—≈¿“§æ◊Èπ¥‘π ·≈–· ¥ß‡«≈“°“√ªî¥ àß

‚∑√∑—»πå¥‘®‘∑—≈„πÀ≈“¬Ê ª√–‡∑»

ë Official launch : «—π‡ªî¥μ—«Õ¬à“ß

‡ªìπ∑“ß°“√¢Õß°“√ àß‚∑√∑—»πå¥‘®‘∑—≈

¿“§æ◊Èπ„πª√–‡∑» ‰¡à„™à«—π∑’Ë∑¥≈Õß àß

‚∑√∑—»πå¥‘®‘∑—≈

ë Start of closedown : ‡ªìπ«—π·√°∑’Ë‡√‘Ë¡

°“√À¬ÿ¥ àß‚∑√∑—»πåÕπ“≈ÁÕ°

ë End of closedown : ‡ªìπ«—π ÿ¥∑â“¬∑’Ë‰¥â

À¬ÿ¥ àß‚∑√∑—»πåÕπ“≈ÁÕ°

ë System : √–∫∫¡“μ√∞“π°“√ àß‚∑√∑—»πå

¥‘®‘∑—≈ ‡™àπ DVB-T, ATSC À√◊Õ ISDB-T

ë Interactive : √–∫∫∑’Ë„™â„π°“√∫√‘°“√

‚μâμÕ∫√–À«à“ßºŸâ√—∫∫√‘°“√‚∑√∑—»πå·≈–

 ∂“π’‚∑√∑—»πå μ—«Õ¬à“ß‡™àπ √–∫∫ MHP

·≈– √–∫∫ MHEG-5

ë Compression : ¡“μ√∞“π°“√∫’∫Õ—¥

 —≠≠“≥‚∑√∑—»πå∑’Ë„™âß“π  à«π¡“°„™â

√–∫∫ MPEG-2 ·μà∑’Ë¡’§ÿ≥¿“æ¡“°°«à“ §◊Õ

H.264/MPEG-4 AVC ‡ªìπ∑’Ëπ‘¬¡¡“°¢÷Èπ

„π‡§√◊Õ¢à“¬‚∑√∑—»πå¥‘®‘∑—≈∑’Ë ‡ªî¥μ—«„π

√–¬–À≈—ßÊ ∫“ßª√–‡∑»„™â∑—Èß Õß√–∫∫

MPEG-2 ·≈– H.264 μ—«Õ¬à“ß ‡™àπ

ª√–‡∑»Ω√—Ëß‡»  ´÷Ëß„™â MPEG-2  ”À√—∫

 àß‚∑√∑—»πå¡“μ√∞“π (SDTV) ∑’Ë‰¡à‡°Á∫

§à“∫√‘°“√ ·μà MPG-4  ”À√—∫ àß‚∑√∑—»πå

§«“¡™—¥‡®π Ÿß (HDTV) ·≈–‡√’¬°‡°Á∫

§à“∫√‘°“√

À¡“¬‡Àμÿ „™âªï æ.».  ”À√—∫ Start of closedown
·≈– End of closedown («—π∑’Ë - ‡¥◊Õπ - æ.».)

Country Official Start of End of
System Interactive Compression

(ª√–‡∑») launch closedown closedown

·Õ≈∫“‡π’¬ 15-07-2547 2555/2558 DVB-T MPEG-2

·Õπ¥Õ√å≈“ 25-09-2550 DVB-T MHP MPEG-2

DVB0-T

∑—Èßª√–‡∑»
(7MHz

MPEG-2,
ÕÕ ‡μ√‡≈’¬ 01-02-2544

2553
2556 channels 6-12 MHP

H.264 AVC
VHF ·≈–

29-60 UHF)
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Country Official Start of End of
System Interactive Compression

(ª√–‡∑») launch closedown closedown

ÕÕ ‡μ√’¬ 26-10-2549 05-03-2548 DVB-T MHP MPEG-2

03-11-2551 2554

‡∫≈‡¬’¬¡ 2545/2546 (Flemish (Francophone DVB-T ‰¡à„™âß“π MPEG-2

community) Community)

∫√“´‘≈ 03-12-2550 29-06-2559 ISDB-T Ginga
H.264/

MPEG-4 AVC

∫—≈°“‡√’¬ 11-2547 03-2552 ª≈“¬ªï 2555 DVB-T MHP MPEG-4

·§π“¥“ 31-08-2554 ATSC
MPEG-2, H.264

(ATSC 2.0)

 “∏“√≥√—∞
2558 (SARFT

ª√–™“™π®’π
2549 2549 reported DMB-T/H MPEG-2

August 2548

§Õ μ“√‘°“ 04-05-2553 2561 ISDB-T Ginga
H.264/MPEG-4

AVC

‚§√‡Õ‡™’¬ 09-07-2545 09-07-2545 01-01-2554 DVB-T MPEG-2

 “∏“√≥√—∞‡ Á́° 21-10-2548 21-10-2548 10-2553 DVB-T MHP MPEG-2

‡¥π¡“√å° 31-03-2549 01-02-2552 01-11-252552 DVB-T MHP MPEG-2, H.264

‡Õ≈´—≈«“¥Õ√å 22-04-2552 31-12-25 2562 ATSC MPEG-2, H.264

(ATSC 2.0)

‡Õ ‚μ‡π’¬ 15-12-2549
31-03-2551

01-07-2553 DVB-T
MHP H.264/MPEG-4

(‡°“– Ruhnu) «“ß·ºπ AVC

À¡Ÿà‡°“–·ø‚√ 12-2545 12-2545 2003 DVB-T
MHP

MPEG-2
«“ß·ºπ

øîπ·≈π¥å 27-08-2544 01-09-2550 01-09-2550 DVB-T
MHP

MPEG-2
(¬°‡≈‘°)

31-03-2548 2554 (°àÕπ 30

Ω√—Ëß‡»  FTA (01-03-2549) 04-02-2552 æƒ»®‘°“¬π) DVB-T MHP MPEG-2, H.264

Pay DTT



131§≥–°√√¡°“√°‘®°“√‚∑√§¡π“§¡·Ààß™“μ‘

Country Official Start of End of
System Interactive Compression

(ª√–‡∑») launch closedown closedown

03-2546
MPEG-2, H.264

‡¬Õ√¡—π 03-2546
∑—Ë«ª√–‡∑»

02-12-2551
DVB-T

(‰¡à„™à‚∑√∑—»πå

æ√âÕ¡°—π
‡ √Á® ¡∫Ÿ√≥å  “∏“√≥–∑’Ë

Stuttgart)
MPEG-2
(ERT æ.». 2551),

°√’́
16-01-2549

01-11-2551 2558 DVB-T
MPEG-4 AVC

∑¥ Õ∫ (DIGEA ƒ¥Ÿ√âÕπ/
ƒ¥Ÿ„∫‰¡à√à«ß
æ.». 2552)

ŒàÕß°ß 31-12-2550 2555 DMB-T/H MHEG-5 (TVB) MPEG-2, H.264

Œ—ß°“√’ 01-12-2551 31-12-2554 DVB-T
H.264/MPEG-4
AVC

2555  ”À√—∫

Õ‘π‚¥π’‡ ’́¬
‡¡◊Õß„À≠à

DVB-T MPEG-2
·≈– 2561
∑ÿ°¿Ÿ¡‘¿“§

2541 - 2545
¬°‡≈‘°
„∫Õπÿ≠“μ
2549 - 2551
∑¥≈Õß DTT
‡ªî¥μ—«
(ª√– “π°—∫
ºŸâª√–°Õ∫°“√

2555 ‚¥¬ Q4
‰Õ√å·≈π¥å

DTT 31-12-2554
™à«ß‡«≈“‡¥’¬« DVB-T

RCT ¬°‡≈‘° H.264/MPEG-4
‡°Á∫§à“∫√‘°“√) æ√âÕ¡°—∫ NI

°—∫ NI(MOU)
MHEG-5 AVC

31-10-2553
(90%)
31-12- 2554
(98%)
∑¥ Õ∫‡§√◊Õ¢à“¬
TV  “∏“√≥–
¥â«¬ MPEG-4
31-10-2553
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Country Official Start of End of
System Interactive Compression

(ª√–‡∑») launch closedown closedown

Õ‘ √“‡Õ≈ 02-08-2552 31-12-2553 DVB-T
H.264/MPEG-4

AVC, ACC +V2

Õ‘μ“≈’ 01-01-2547 31-12-2555 DVB-T MHP MPEG-2, H.264

≠’ËªÿÉπ 01-12-2546 24-07-2554 ISDB-T BML MPEG-2

¢≥–π’È

≈‘∑—«‡π’¬ 2549 ¢¬“¬æ◊Èπ∑’Ë 29-10-2555 DVB-T MPEG-4

∑—Ë«ª√–‡∑»

≈—°‡´¡‡∫‘√å° 04-04-2549 04-04-2549 01-09-2549 DVB-T ‰¡à„™âß“π MPEG-2

¡“™‘‚¥‡π’¬ 04-05-2547 01-01-2553
æƒ…¿“§¡

DVB-T MHP
H.264/MPEG-4

2555 AVC

09-2549
2553 DVB-T MHEG-5 H.264

¡“‡≈‡´’¬ ∑¥≈Õß
(¬°‡≈‘°)

2558
(¬°‡≈‘°) (¬°‡≈‘°)

(¬°‡≈‘°)

‡¡Á°´‘‚° 05-07-2547 01-01-2565 ATSC
MPEG-2, H.264

(ATSC 2.0)

‚¡√ÁÕ°‚§ 01-06-2550 06-03-2550 2558 DVB-T

‡π‡∏Õ√å·≈π¥å 2546 11-2546 11-12-2549 DVB-T MPEG-2

π‘«´’·≈π¥å ‡¡…“¬π 2551
1 ªïÀ≈—ß®“°

DVB-T MHEG-4
H.264/MPEG-4

‡√‘Ë¡¥”‡π‘π°“√ AVC

πÕ√å‡«¬å 09-2550 03-2551 01-12-2549 DVB-T MHP
H.264/MPEG-4

AVC

øî≈‘ªªîπ å 2552 2553 31-12-2558 ISDB-T BML MPEG-2

2547 ∑¥≈Õß
H.264/MPEG-4

‚ª·≈π¥å 20-09-2552 31-07-2556 DVB-T
AVC

‡ªî¥μ—« DTT

‚ª√μÿ‡°  29-04-2552 2554 26-04-2555 DVB-T
H.264/MPEG-4

AVC

‚√¡“‡π’¬ 29-04-2548 31-12-252555 DVB-T MPEG-4

√— ‡´’¬ 2553 2558 DVB-T MPEG-4

H.264 AVC
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Country Official Start of End of
System Interactive Compression

(ª√–‡∑») launch closedown closedown

 ‚≈«“‡°’¬
2542 - 2547,

2553 2548 DVB-T MHEG-5 MPEG-2, H.264
2548 - 2552

 ‚≈«“‡π’¬ 2550 2553 2554 DVB-T
H.264/MPEG-4

AVC

MHEG-5
H.264/MPEG-4

·Õø√‘°“„μâ 03-2549 01-11-2551 01-11-2554 BVB-T (·ºπ„™âß“π
AVC

„πÕπ“§μ)

‡°“À≈’„μâ 2544 31-04-2553 ATSC
MPEG-2, H.264

(ATSC 2.0)

2543 - 2548

 ‡ªπ °àÕπÀπâ“∑’Ë®– 2552 03-04-2553 BVB-T MHP MPEG-2, H.264

¡’°“√‡ªî¥μ—«

DVB-T,

 «’‡¥π 01-04-2552 10-09-2548 20-10-2550 DVB-T2 MPH MPEG-2, H.264

(HDTV)

 «‘μ‡´Õ√å·≈π¥å 2544 03-2545 25-02-2551 DVB-T

‰μâÀ«—π 2545 2551 12-2553 DVB-T MHP MPEG-2, H.264

02-2549

μÿ√°’ (∑¥≈Õß 2550 DVB-T

„Àâ∫√‘°“√)

¬Ÿ‡§π 01-04-2551 2555 2558 DVB-T ‰¡à„™âß“π MPEG-4

 À√“™
15-11-2551

2550 (White
2555 DVB-T MHEG-5 MPEG-2, H.264

Õ“≥“®—°√ Heaven)

 À√—∞Õ‡¡√‘°“ 20-10-2551 2550 12-06-255 ATSC
MPEG-2, H.264

(ATSC 2.0)

¢âÕ¡Ÿ≈®“° http://en.wikipedia.org/wiki/Digital_terrestrial_television
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∫∑∫“∑°“√ª√—∫‡ª≈’Ë¬π‚∑√∑—»πå
¥‘®‘∑—≈¿“§æ◊Èπ¥‘π¢Õßª√–‡∑»‰∑¬

¢≥–π’Èª√–‡∑»‰∑¬¬—ß‰¡à‰¥âª√–°“»‡ªî¥

μ—«Õ¬à“ß‡ªìπ∑“ß°“√ „π°“√ àß‚∑√∑—»πå¥‘®‘∑—≈

¿“§æ◊Èπ¥‘π ¡’À≈“¬Àπà«¬ß“π∑—Èß¿“§√—∞ ·≈–‡Õ°™π

μ≈Õ¥∂÷ßπ—°«‘™“°“√‰¥â∑”°“√«‘®—¬»÷°…“ ‡æ◊ËÕ°”Àπ¥

·π«∑“ß°“√®—¥∑”π‚¬∫“¬°“√‡ª≈’Ë¬πºà“π‡¢â“ Ÿà

√–∫∫‚∑√∑—»πå¥‘®‘∑—≈ ”À√—∫ª√–‡∑»‰∑¬ ‚¥¬®–¢Õ

¬°μ—«Õ¬à“ß°‘®°√√¡∑’Ë‡°’Ë¬«¢âÕß°—∫°“√ àß‚∑√∑—»πå

¥‘®‘∑—≈¿“§æ◊Èπ¥‘π ‡™àπ °“√ —¡¡π“‡æ◊ËÕ π—∫ πÿπ°“√

ª√–™“ —¡æ—π∏å·Ààß™“μ‘ ‡√◊ËÕß ç°“√‡μ√’¬¡μ—« Ÿà ◊ËÕ

¥‘®‘∑—≈„πª√–‡∑»‰∑¬é «—πæƒÀ— ∫¥’ ∑’Ë 8 °√°Æ“§¡

æ.». 2553 ≥ ‚√ß·√¡¡‘√“‡§‘≈ ·°√π¥å §Õπ‡«π™—Ëπ

°√ÿß‡∑æ¡À“π§√ ´÷Ëß„Àâ¢âÕ¡Ÿ≈¥—ßμàÕ‰ªπ’È

∫∑∫“∑¢ÕßÕ“‡´’¬π„π°“√ª√—∫‡ª≈’Ë¬π°“√

·æ√à¿“æ‚∑√∑—»πå¿“§æ◊Èπ¥‘π®“°√–∫∫Õπ“≈ÁÕ°

‡ªìπ√–∫∫¥‘®‘∑—≈

ª√–‡∑» ¡“™‘°Õ“‡ ’́¬π„Àâ§«“¡ π„®‡√◊ËÕß

°“√ª√—∫‡ª≈’Ë¬π°“√·æ√à¿“æ‚∑√∑—»πå¿“§æ◊Èπ¥‘π

®“°√–∫∫Õπ“≈ÁÕ°‡ªìπ√–∫∫¥‘®‘∑—≈‡ªìπÕ¬à“ß¡“°

‚¥¬ª√–‡∑»∫√Ÿ‰π·≈– ‘ß§‚ª√å‰¥â√‘‡√‘Ë¡®—¥°“√ª√–™ÿ¡

çASEAN Digital Broadcasting : ADBé §√—Èß∑’Ë 1 ¢÷Èπ

√–À«à“ß«—π∑’Ë 15 - 16 ¡’π“§¡ æ.». 2547 ≥ ª√–‡∑»∫√Ÿ‰π

‡æ◊ËÕ„Àâ ¡“™‘°Õ“‡´’¬π‰¥â√à«¡°—πÀ“√◊Õ‡æ◊ËÕ‡≈◊Õ°

¡“μ√∞“π°“√ àß‚∑√∑—»πå¥‘®‘∑—≈ ‚¥¬‡ÀÁπ«à“¿Ÿ¡‘¿“§

Õ“‡´’¬π§«√„™â√–∫∫‡§√◊ËÕß àß‡ªìπ¡“μ√∞“π‡¥’¬«°—π

πÕ°®“°π’È„π°“√ª√–™ÿ¡ ADB §√—Èß∑’Ë 4 ‡¡◊ËÕ«—π∑’Ë 29

¡’π“§¡ æ.». 2550 ≥ °√ÿß°—«≈“≈—¡‡ªÕ√å ª√–‡∑»

¡“‡≈‡´’¬ ∑’Ëª√–™ÿ¡¡’¡μ‘‡√◊ËÕß§«“¡√à«¡¡◊Õ„π°“√

æ—≤π“°“√°√–®“¬‡ ’¬ß¿“§æ◊Èπ¥‘π (Digital Terrestrial

Television Broadcasting : DTTB) √à«¡°—π„π°≈ÿà¡

ª√–‡∑»Õ“‡ ’́¬π ·≈–‡ πÕ„Àâº≈—°¥—π‡√◊ËÕß°“√

ª√—∫‡ª≈’Ë¬π°“√·æ√à¿“æ‚∑√∑—»πå¿“§æ◊Èπ¥‘π®“°

√–∫∫Õπ“≈ÁÕ°‡ªìπ√–∫∫¥‘®‘∑—≈¢ÕßÕ“‡´’¬π (ASEAN

Digital Broadcasting) μàÕ∑’Ëª√–™ÿ¡°“√ª√–™ÿ¡

√—∞¡πμ√’ “√π‘‡∑»Õ“‡´’¬π §√—Èß∑’Ë 9 (The Ninth

Conference of the ASEAN Ministers Responsible

for Information ; AMRI) ‡¡◊ËÕ«—π∑’Ë 24 æƒ…¿“§¡

æ.». 2550 ≥ °√ÿß®“°“√åμ“  “∏“√≥√—∞Õ‘π‚¥π’‡´’¬

´÷Ëß∑’Ëª√–™ÿ¡ AMRI ¡’¡μ‘ π—∫ πÿπ„Àâ√—∫√–∫∫ DVB-T

‡ªìπ¡“μ√∞“π√à«¡¢ÕßÕ“‡´’¬π ”À√—∫‚∑√∑—»πå¥‘®‘∑—≈

¿“§æ◊Èπ¥‘π

∑—Èßπ’È ‰¥â¡’°“√®—¥ª√–™ÿ¡¥—ß°≈à“« μàÕ‡π◊ËÕß¡“

®π∂÷ß°“√ª√–™ÿ¡ ADB §√—Èß∑’Ë 8 ´÷Ëß®—¥¢÷Èπ√–À«à“ß

«—π∑’Ë 24-25 æƒ»®‘°“¬π æ.». 2552 ≥ °√ÿßŒ“πÕ¬

 “∏“√≥√—∞ —ß§¡π‘¬¡‡«’¬¥π“¡ (The Eighth

Meeting of ASEAN Digital Broadcasting)

°“√¥”‡π‘π°“√¢Õßª√–‡∑»‰∑¬
„π°“√ àß‚∑√∑—»πå¥‘®‘∑—≈¿“§æ◊Èπ¥‘π

√— ∞ ¡πμ √’ ª √ – ®” ”π— ° π “¬° √— ∞ ¡πμ √’

(π“¬ “∑‘μ¬å «ß»åÀπÕß‡μ¬) æ√âÕ¡¥â«¬§≥–‰¥â·°à

ºŸâÕ”π«¬°“√ ”π—°°“√ª√–™“ —¡æ—π∏åμà“ßª√–‡∑»

°√¡ª√–™“ —¡æ—π∏å (π“ß≈¥“«—≈¬å ∫—«‡Õ’Ë¬¡) ·≈–

°√√¡°“√ºŸâÕ”π«¬°“√„À≠à Õ ¡∑. (π“¬∏π«—≤πå

«—π ¡) ‰¥â‡¢â“√à«¡°“√ª√–™ÿ¡√—∞¡πμ√’ “√π‘‡∑»

Õ“‡´’¬π §√—Èß∑’Ë 10 (The Tenth Conference of the

ASEAN Ministers Responsible for Information :

AMRI) √–À«à“ß«—π∑’Ë 4 - 7 æƒ»®‘°“¬π æ.». 2552

≥ °√ÿß‡«’¬ß®—π∑πå  “∏“√≥√—∞ª√–™“∏‘ª‰μ¬

ª√–™“™π≈“« „π°“√ª√–™ÿ¡°—∫ª√–‡∑»§Ÿà‡®√®“¢Õß

Õ“‡´’¬π 3 ª√–‡∑» §◊Õ ®’π ≠’ËªÿÉπ ·≈– “∏“√≥√—∞

‡°“À≈’ (ASEAN+3) ª√–‡∑»≠’ËªÿÉπ‰¥âπ”‡ πÕ
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§«“¡§◊∫Àπâ“¢Õß°“√ª√—∫‡ª≈’Ë¬π°“√·æ√à¿“æ

‚∑√∑—»πå¿“§æ◊Èπ¥‘π®“°√–∫∫Õπ“≈ÁÕ°‡ªìπ√–∫∫

¥‘®‘∑—≈ ´÷Ëß‰¥â¥”‡π‘π°“√¡“μ—Èß·μàªï æ.». 2546 ·≈–

®–·≈â«‡ √Á®„πªï æ.». 2554 ´÷Ëß∑ÿ°ª√–‡∑»μà“ß„Àâ

§«“¡ π„®¡“°‡π◊ËÕß®“°ª√–‡∑»„πÕ“‡´’¬π‰¥â

°”Àπ¥¢—ÈπμÕπ°“√ª√—∫‡ª≈’Ë¬π√–∫∫°“√°√–®“¬‡ ’¬ß

·æ√à¿“æ®“°Õπ“≈ÁÕ°‡ªìπ¥‘®‘∑—≈¿“¬„πªï æ.». 2558

∑—Èßπ’È √—∞¡πμ√’ª√–®” ”π—°π“¬°√—∞¡πμ√’ (π“¬ “∑‘μ¬å

«ß»åÀπÕß‡μ¬) ‰¥â¡’·π«§‘¥∑’Ë®–¥”‡π‘π°“√®—¥∑”

π‚¬∫“¬π’È‚¥¬‡√‘Ë¡®“°°“√®—¥ —¡¡π“‡√◊ËÕß √–∫∫

¥‘®‘∑—≈∑’«’ ‚¥¬¡Õ∫À¡“¬„Àâ°√¡ª√–™“ —¡æ—π∏å

·≈– Õ ¡∑. √à«¡°—∫°√–∑√«ß‡∑§‚π‚≈¬’ “√ π‡∑»

·≈–°“√ ◊ËÕ “√ ·≈–§≥–°√√¡°“√°‘®°“√‚∑√§¡π“§¡

·Ààß™“μ‘ (°∑™.) √à«¡°—π¥”‡π‘π°“√

°√¡ª√–™“ —¡æ—π∏å√à«¡°—∫ ∂“π’‚∑√∑—»πå

™àÕßμà“ßÊ ‰¥â∑¥≈Õß àß‚∑√∑—»πå¿“§æ◊Èπ¥‘π√–∫∫

¥‘®‘∑—≈ DVB-T ®“°μ÷°„∫À¬° 2 °√ÿß‡∑æœ ‡ªìπ§√—Èß·√°

√–À«à“ß«—π∑’Ë 5 ∏—π«“§¡ æ.». 2543 ∂÷ß 31 æƒ…¿“§¡

æ.». 2544 ·μà°“√¥”‡π‘π°“√À≈—ß®“°π—Èπ™–ß—°≈ß

Õ¬à“ß‰√°Áμ“¡ ‡¡◊ËÕ«—π∑’Ë 30 ‡¡…“¬π æ.». 2550

 ∂“π’‚∑√∑—»πå„πª√–‡∑»‰∑¬‰¥âÀ“√◊Õ√à«¡°—π ·≈–

‡ÀÁπ™Õ∫∑’Ë‡≈◊Õ°„™â√–∫∫‚∑√∑—»πå¥‘®‘∑—≈ DVB-T ‡ªìπ

¡“μ√∞“π∑“ß‡∑§π‘§

«‘‡§√“–Àå§«“¡‡ª≈’Ë¬π·ª≈ß∑’Ë®–
‡°‘¥¢÷Èπ®“°°“√ª√—∫‡ª≈’Ë¬π°“√
·æ√à¿“æ‚∑√∑—»πå¿“§æ◊Èπ¥‘π
®“°√–∫∫Õπ“≈ÁÕ°‡ªìπ√–∫∫¥‘®‘∑—≈
ë §«“¡‡ª≈’Ë¬π·ª≈ß„π¿“§√—∞ °“√ª√—∫‡ª≈’Ë¬π

°“√·æ√à¿“æ‚∑√∑—»πå¿“§æ◊Èπ¥‘π‡ªìπ√–∫∫¥‘®‘∑—≈

®–‡æ‘Ë¡ª√– ‘∑∏‘¿“æ„π°“√„™â§≈◊Ëπ§«“¡∂’Ë ‚¥¬

 “¡“√∂‡æ‘Ë¡™àÕß√“¬°“√„Àâ¡’§«“¡À≈“°À≈“¬

¡“°¢÷Èπ πÕ°®“°π’È ¬—ß √â“ß‚Õ°“ „π°“√æ—≤π“

∏ÿ√°‘®„À¡à‚¥¬‡©æ“– Õÿμ “À°√√¡°“√º≈‘μ√“¬°“√

‡π◊ËÕß®“°¡’®”π«π™àÕß√“¬°“√∑’Ë ‡°‘¥¢÷Èπ„À¡à

‡ªìπ®”π«π¡“° ´÷Ëß‡ªìπ‚Õ°“ „π°“√ àß‡ √‘¡°“√

·¢àß¢—π„πÕÿμ “À°√√¡‚∑√∑—»πå ·≈–°“√ªØ‘√Ÿª

 ◊ËÕ‚∑√∑—»πå ‡æ‘Ë¡™àÕß∑“ß„π°“√‡º¬·æ√à¢âÕ¡Ÿ≈

¢à“« “√·°àª√–™“™π ·≈–æ—≤π“√“¬°“√‚∑√∑—»πå

‡æ◊ËÕ∫√‘°“√ “∏“√≥– ∑—Èßπ’È ‡¡◊ËÕ¡’°“√‡ª≈’Ë¬π·ª≈ß

√–∫∫¥‘®‘∑—≈‰¥â ¡∫Ÿ√≥å ‚¥¬¬ÿμ‘°“√·æ√à¿“æ

‚∑√∑—»πå„π√–∫∫Õπ“≈ÁÕ°·≈â« ¬—ß “¡“√∂π”

§≈◊Ëπ§«“¡∂’Ë∑’Ë‡§¬„™âÕÕ°Õ“°“»„π√–∫∫Õπ“≈ÁÕ°

¡“®—¥ √√„À¡à ”À√—∫∫√‘°“√ ◊ËÕ‰√â “¬ ¡—¬„À¡à

μàÕ‰ª‰¥â

ªí®®ÿ∫—πÕÿª°√≥å°“√º≈‘μ√“¬°“√‰¥â‡√‘Ë¡æ—≤π“

‰ª Ÿà√–∫∫¥‘®‘∑—≈  —≠≠“≥¿“æ·≈–‡ ’¬ß∂Ÿ°∫—π∑÷°

„π√Ÿª·∫∫¥‘®‘∑—≈¡“°¢÷Èπ ‡π◊ËÕß®“°°“√‡ª≈’Ë¬π∂à“¬

∑”‰¥âßà“¬¢÷Èπ ª√–À¬—¥·≈– ‘Èπ‡ª≈◊Õßæ≈—ßß“π

πâÕ¬°«à“ °“√æ—≤π“¢Õß ◊ËÕ·∫∫º ¡º “π°Á

 –¥«°¬‘Ëß¢÷Èπ (Multimedia Convergence)

ë  ∂“π’‚∑√∑—»πå/Õÿμ “À°√√¡„π¿“æ√«¡

 “¡“√∂¢¬“¬®”π«π™àÕß√“¬°“√‡æ◊Ë Õ ‡æ‘Ë¡

§«“¡À≈“°À≈“¬·≈–μ√ß§«“¡μâÕß°“√¢ÕßºŸâ™¡

°≈ÿà¡μà“ßÊ ¡“°¢÷Èπ μ≈Õ¥®π¢¬“¬√Ÿª·∫∫„À¡à ‡™àπ

pay-per-view, interactive TV ·≈– mobile TV ‰¥â

Õ¬à“ß‰√°Áμ“¡ ∂“π’‚∑√∑—»πå®–μâÕßª√—∫‡ª≈’Ë¬π

√–∫∫°“√º≈‘μ√“¬°“√μ≈Õ¥®π√–∫∫°“√·æ√à¿“æ

„Àâ‡ªìπ√–∫∫¥‘®‘∑—≈„À¡à∑—Èß√–∫∫ ´÷Ëß®–¡’§à“„™â®à“¬

∑’Ë§àÕπ¢â“ß Ÿß πÕ°®“°π’È ¬—ß¡’§à“„™â®à“¬∑’Ë´È”´âÕπ

´÷Ëß ∂“π’‚∑√∑—»πå®–μâÕßÕÕ°Õ“°“»√“¬°“√„π

√–∫∫Õπ“≈ÁÕ°§Ÿà¢π“π‰ª°—∫√–∫∫¥‘®‘∑—≈ ®π°«à“

®–¬ÿμ‘√–∫∫Õπ“≈ÁÕ°‚¥¬ ‘Èπ‡™‘ß
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ë ºŸâ∫√‘ ‚¿§/ª√–™“™π∑—Ë«‰ª ¡’‚Õ°“ √—∫™¡

√“¬°“√‚∑√∑—»πå„π√–∫∫¥‘®‘∑—≈∑’Ë¡’§«“¡§¡™—¥

¡“°¢÷Èπ°«à“√–∫∫Õπ“≈ÁÕ° ·≈–®”π«π™àÕß∑’Ë¡’

√“¬°“√∑’ËÀ≈“°À≈“¬¡“°¢÷Èπ ´÷ËßÕ“®¡’°“√®—¥™àÕß

√“¬°“√ ”À√—∫ºŸâ™¡‡©æ“–°≈ÿà¡¡“°¢÷Èπ¥â«¬ ‡™àπ

™àÕß√“¬°“√ ”À√—∫‡¥Á° ™àÕß√“¬°“√‡°…μ√

™àÕß√“¬°“√°’Ã“ ‡ªìπμâπ √«¡∂÷ß‚Õ°“ „π°“√

√—∫∫√‘°“√‡ √‘¡„À¡àÊ ‡™àπ ‚∑√∑—»πå·∫∫ºŸâ™¡¡’

 à«π√à«¡‰¥â¥â«¬ (interactive TV) ·≈–‚∑√∑—»πå¡◊Õ∂◊Õ

(Mobile TV) ‡ªìπμâπ ∑—Èßπ’È ®–μâÕß‡ ’¬§à“„™â®à“¬

‡æ‘Ë¡‡μ‘¡„π°“√‡ª≈’Ë¬π‰ª„™â‡§√◊ËÕß‚∑√∑—»πå·∫∫

¥‘®‘∑—≈ À√◊Õμ‘¥μ—Èß set-top box ‡æ‘Ë¡‡μ‘¡°—∫

‡§√◊ËÕß‚∑√∑—»πå·∫∫Õπ“≈ÁÕ°∑’Ë„™âÕ¬Ÿà‡¥‘¡ ªí®®ÿ∫—π

set-top box ·∫∫æ◊Èπ∞“π¡’√“§“ª√–¡“≥ 1,000 -

2,000 ∫“∑ ·≈–¡’·π«‚πâ¡∑’Ë√“§“®–≈¥≈ß‡√◊ËÕ¬Ê

Àπà«¬ß“π‡®â“¿“æ„π°“√°”Àπ¥
π‚¬∫“¬°“√‡ª≈’Ë¬πºà“π Ÿà ‚∑√∑—»πå
√–∫∫¥‘®‘∑—≈

Àπà«¬ß“π‡®â“¿“æ∑’Ë§«√‡ªìπ‡®â“¿“æ√à«¡

„π°“√°”Àπ¥π‚¬∫“¬°“√‡ª≈’Ë¬πºà“π Ÿà‚∑√∑—»πå

√–∫∫¥‘®‘∑—≈ ‰¥â·°à °√–∑√«ß‡∑§‚π‚≈¬’ “√ π‡∑»

·≈–°“√ ◊ËÕ “√ ·≈–Õß§å°√°”°—∫°‘®°“√«‘∑¬ÿ

°√–®“¬‡ ’¬ß «‘∑¬ÿ‚∑√∑—»πå ·≈–°‘®°“√‚∑√§¡π“§¡

∑’Ë®–®—¥μ—Èß¢÷Èπ„À¡àμ“¡æ√–√“™∫—≠≠—μ‘Õß§å°√®—¥ √√

§≈◊Ëπ§«“¡∂’Ë·≈–°”°—∫°‘®°“√«‘∑¬ÿ°√–®“¬‡ ’¬ß

«‘∑¬ÿ‚∑√∑—»πå·≈–°‘®°“√‚∑√§¡π“§¡ æ.». ........

÷́Ëß√à“ß æ.√.∫. ¥—ß°≈à“«Õ¬Ÿà√–À«à“ß√Õ ¿“ºŸâ·∑π

√“…Æ√æ‘®“√≥“ ‚¥¬„π√–À«à“ß√Õ°“√®—¥μ—ÈßÕß§å°√

°”°—∫¥Ÿ·≈¥—ß°≈à“« °√–∑√«ß‡∑§‚π‚≈¬’ “√ π‡∑»

·≈–°“√ ◊ËÕ “√Õ“®√à«¡¡◊Õ°—∫ ”π—°ß“π§≥–°√√¡°“√

°‘®°“√‚∑√§¡π“§¡·Ààß™“μ‘ ‡μ√’¬¡°“√»÷°…“

¢âÕ¡Ÿ≈‡æ◊ËÕ°”Àπ¥π‚¬∫“¬°“√‡ª≈’Ë¬πºà“π Ÿà‚∑√∑—»πå

√–∫∫¥‘®‘∑—≈ ‚¥¬√à«¡¡◊Õ°—∫Àπà«¬ß“π¿“§√—∞

·≈–‡Õ°™π∑’Ë‡°’Ë¬«¢âÕß ‰¥â·°à °√¡ª√–™“ —¡æ—π∏å

°√–∑√«ß«—≤π∏√√¡ °√–∑√«ß»÷°…“∏‘°“√ °√–∑√«ß

Õÿμ “À°√√¡ °√–∑√«ßæ“≥‘™¬å °√–∑√«ß«‘∑¬“»“ μ√å

°√–∑√«ßæ—≤π“ —ß§¡·≈–§«“¡¡—Ëπ§ß¢Õß¡πÿ…¬å

 ”π—°ß“π§≥–°√√¡°“√§ÿâ¡§√ÕßºŸâ∫√‘‚¿§ μ≈Õ¥®π

Õß§å°“√¿“§‡Õ°™π ‡™àπ  ¡“§¡Õÿμ “À°√√¡∫—π‡∑‘ß

 ¡“§¡‡§‡∫‘È≈∑’«’ ‡ªìπμâπ

°“√°”Àπ¥™à«ß‡«≈“°“√‡ª≈’Ë¬πºà“π
 Ÿà‚∑√∑—»πå√–∫∫¥‘®‘∑—≈

°“√°”Àπ¥‡«≈“‡√‘Ë¡ÕÕ°Õ“°“»„π√–∫∫¥‘®‘∑—≈

·≈–¬ÿμ‘°“√ÕÕ°Õ“°“»√–∫∫Õπ“≈ÁÕ° ‡ªìπ¢—ÈπμÕπ

 ”§—≠¢Õßπ‚¬∫“¬∑’ËμâÕß¡’°“√ª√–°“»Õ¬à“ß‡ªìπ

∑“ß°“√·≈–ª√–™“ —¡æ—π∏å„Àâ‡ªìπ∑’Ë√—∫√Ÿâ‚¥¬∑—Ë«‰ª

‡æ◊ËÕ„ÀâºŸâ¡’ à«π‡°’Ë¬«¢âÕß∑ÿ°¿“§ à«π‰¥â¡’‡«≈“«“ß·ºπ

‡μ√’¬¡§«“¡æ√âÕ¡„π°“√®—¥À“À√◊Õª√—∫ª√ÿßÕÿª°√≥å

μ≈Õ¥®πæ—≤π“√“¬°“√·≈–∫ÿ§≈“°√ΩÉ“¬μà“ßÊ

„Àâ‡À¡“– ¡πÕ°‡Àπ◊Õ®“°°“√‡μ√’¬¡§«“¡æ√âÕ¡

¿“§ª√–™“™π„π°“√®—¥À“‡§√◊ËÕß√—∫‚∑√∑—»πå„π

√–∫∫„À¡à

ª√–‡∑»‰∑¬®÷ß¡’§«“¡®”‡ªìπμâÕß®—¥∑”

π‚¬∫“¬ °Æ√–‡∫’¬∫·≈–¡“μ√°“√μà“ßÊ μ≈Õ¥®π

·ºπªØ‘∫—μ‘°“√ (Road Map) ‡æ◊ËÕ‡μ√’¬¡§«“¡æ√âÕ¡

¢—∫‡§≈◊ËÕπ°“√‡ª≈’Ë¬πºà“π¥—ß°≈à“«‰¥â‡√’¬∫√âÕ¬

‡π◊ËÕß®“°‡ªÑ“À¡“¬∑’Ë®–¬ÿμ‘°“√·æ√à¿“æ‚∑√∑—»πå

®“°√–∫∫Õπ“≈ÁÕ°‡ªìπ¥‘®‘∑—≈μ“¡∑’Ë°”Àπ¥‰«â„π

ªï §.». 2020 À√◊Õ æ.». 2563 „°≈â‡¢â“¡“∑ÿ°∑’·≈â«
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°“√«“ß·ºπ®—¥ √√§≈◊Ëπ§«“¡∂’Ë
°“√®—¥ √√§≈◊Ëπ§«“¡∂’Ë ”À√—∫∫√‘°“√«‘∑¬ÿ

‚∑√∑—»πå√–∫∫¥‘®‘∑—≈„πªí®®ÿ∫—π‡ªìπ‰ªμ“¡·ºπ

§«“¡∂’Ë«‘∑¬ÿ‚∑√∑—»πå¢Õßª√–‡∑» æ.». 2539 ‚¥¬

 ∂“π’‚∑√∑—»πå·μà≈– ∂“π’®–‰¥â√—∫®—¥ √√§≈◊Ëπ§«“¡∂’Ë

1 ™àÕß§«“¡∂’Ë ´÷Ëß§«“¡∂’Ë∑’Ë‰¥â√—∫®—¥ √√®–·μ°μà“ß°—π

„π·μà≈–æ◊Èπ∑’Ë∫√‘°“√ °“√ª√—∫‡ª≈’Ë¬π‰ª Ÿà√–∫∫¥‘®‘∑—≈

®–∑”„Àâ°“√√—∫ —≠≠“≥¡’ª√– ‘∑∏‘¿“æ¡“°¢÷Èπ

®“°‡¥‘¡∑’Ë„™â™àÕß§«“¡∂’Ë 1 ™àÕß μàÕ 1 ™àÕß√“¬°“√

‡¡◊ËÕª√—∫‡ª≈’Ë¬π‡ªìπ√–∫∫¥‘®‘∑—≈·≈â«®– “¡“√∂

‡æ‘Ë¡®”π«π™àÕß√“¬°“√Õ¬à“ßπâÕ¬ 4 - 8 ™àÕß√“¬°“√

μàÕ 1 ™àÕß§«“¡∂’Ë‡¥‘¡ ∑—Èßπ’È¢÷ÈπÕ¬Ÿà°—∫¡“μ√∞“π

°“√∫’∫Õ—¥ —≠≠“≥ (Compression standard) ∑’Ë‡≈◊Õ°„™â

ªí®®—¬ π—∫ πÿπ°“√·æ√à¿“æ
√–∫∫¥‘®‘∑—≈„πª√–‡∑»‰∑¬
ë §«“¡√à«¡¡◊Õ¢ÕßΩÉ“¬°“√‡¡◊Õß ºŸâª√–°Õ∫°“√¿“§

√—∞·≈–‡Õ°™π ·≈–ºŸâ∫√‘‚¿§„π°“√®—¥∑”π‚¬∫“¬

·≈–·ºπªØ‘∫—μ‘°“√μ≈Õ¥®π°“√‡μ√’¬¡§«“¡

æ√âÕ¡‡¢â“ Ÿà√–∫∫Õ¬à“ß‡ªìπ¢—ÈπμÕπ

ë ªí®®—¬¥â“π°ÆÀ¡“¬  ”À√—∫ª√–‡∑»‰∑¬¡’

º≈°√–∑∫¡“°°«à“ª√–‡∑»Õ◊ËπÀ≈“¬ª√–‡∑»

‡π◊ËÕß®“°¬—ß‰¡à “¡“√∂®—¥μ—Èß ° ∑™. ‰¥âμ“¡

√—∞∏√√¡πŸ≠ ®÷ß¬—ß‰¡à¡’Õß§å°√®—¥ √√§≈◊Ëπ§«“¡∂’Ë

ë ªí®®ÿ∫—π„π°“√≈ß∑ÿπ Õ“∑‘ °“√‡ª≈’Ë¬πÕÿª°√≥å

‡§√◊ËÕß àß¥â“π ∂“π’‚∑√∑—»πå ´÷Ëß√—∞Õ“®®–μâÕß

„Àâ°“√ π—∫ πÿπ∫â“ß ·μà¥â“πºŸâ√—∫Õ“®¡’º≈

°√–∑∫¡“°∑’Ë®–μâÕßª√—∫‡ª≈’Ë¬π‡§√◊ËÕß√—∫ ∑—Èßπ’È

Àπà«¬ß“π¢Õß√—∞®–μâÕßæ‘®“√≥“„π√“¬≈–‡Õ’¬¥

«à“¡’º≈°√–∑∫μàÕª√–™“™πÕ¬à“ß‰√

°“√ª√—∫‡ª≈’Ë¬π°“√·æ√à¿“ææ◊Èπ¥‘π®“°

√–∫∫Õπ“≈ÁÕ°‡ªìπ√–∫∫¥‘®‘∑—≈®– àßº≈°√–∑∫°—∫

ºŸâ‡°’Ë¬«¢âÕßÀ≈“¬¿“§ à«π ∑—Èß¿“§√—∞ ‡Õ°™π ·≈–

ª√–™“™π °“√ª√–™“ —¡æ—π∏å‡æ◊ËÕ„Àâ¢âÕ¡Ÿ≈‡°’Ë¬«°—∫

°“√ª√—∫‡ª≈’Ë¬π Ÿà√–∫∫¥‘®‘∑—≈®÷ß‡ªìπ‡√◊ËÕß ”§—≠

ª√–‡¥Áπ ”§—≠∑’Ë¿“§√—∞§«√‡√àß¥”‡π‘π°“√√≥√ß§å

ª√–™“ —¡æ—π∏å‡æ◊ËÕ ◊ËÕ “√„ÀâºŸâª√–°Õ∫°“√·≈–

ª√–™“™π∑√“∫∂÷ß «—μ∂ÿª√– ß§å ‡ªÑ“À¡“¬ ·≈–

¢—ÈπμÕπ°“√¥”‡π‘πß“π¢Õß√—∞∫“≈ μ≈Õ¥®π

º≈ª√–‚¬™πå∑’Ë®–‰¥â√—∫ μ—Èß»Ÿπ¬å‡æ◊ËÕ„Àâ§”·π–π”

‡°’Ë¬«°—∫°“√®—¥À“Õÿª°√≥å æ√âÕ¡∑—Èß°“√„Àâ§«“¡

™à«¬‡À≈◊Õ¥â“π°“√‡ß‘π„π°“√®—¥À“Õÿª°√≥åμàÕæà«ß

‚¥¬®—¥„Àâ¡’‡«Á∫‰´μå°≈“ß ·≈–‚∑√»—æ∑å “¬¥à«π

 ”À√—∫„Àâ¢âÕ¡Ÿ≈„π√–¬–°“√‡ª≈’Ë¬πºà“π ‡√àß√—¥

°“√®—¥∑”π‚¬∫“¬°√Õ∫¡“μ√°“√ μ≈Õ¥®π·ºπ

ªØ‘∫—μ‘°“√√–¥—∫™“μ‘∑’Ë§√Õ∫§≈ÿ¡°“√‡μ√’¬¡°“√¢Õß

ºŸâ‡°’Ë¬«¢âÕß∑ÿ°¿“§ à«π ‚¥¬¡’√–¬–‡«≈“∑’Ë™—¥‡®π

°”Àπ¥§«“¡√—∫º‘¥™Õ∫‡ªÑ“À¡“¬·≈–º≈º≈‘μ

∑’ËμâÕß°“√‡®â“¿“æÀ≈—°·μà≈–¥â“π‚¥¬√—∞„Àâ°“√

 π—∫ πÿπÕ¬à“ßμàÕ‡π◊ËÕß
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º≈°√–∑∫∑’Ë§“¥«à“®–‡°‘¥¢÷Èπ°—∫ºŸâ¡’ à«π‡°’Ë¬«¢âÕß°≈ÿà¡μà“ßÊ

°≈ÿà¡ºŸâ¡’ à«π‡°’Ë¬«¢âÕß º≈°√–∑∫∑“ß∫«° (º≈ª√–‚¬™πå) º≈°√–∑∫∑“ß≈∫ (μâπ∑ÿπ)

°≈ÿà¡ºŸâ™¡√“¬°“√‚∑√∑—»πå/ª√–™“™π∑—Ë«‰ª

1. ºŸâ™¡ Free-to-air TV/ ë ‚Õ°“ „π°“√√—∫™¡‚∑√∑—»πå„π√–∫∫ ë §à“„™â®à“¬‡æ‘Ë¡‡μ‘¡„π°“√‡ª≈’Ë¬π‰ª„™â

ª√–™“™π∑—Ë«‰ª ¥‘®‘∑—≈∑’Ë¡’§«“¡§¡™—¥¡“°¢÷Èπ®”π«π ‡§√◊ËÕß√—∫‚∑√∑—»πå√–∫∫¥‘®‘∑—≈ À√◊Õ

™àÕß∑’Ë¡’√“¬°“√À≈“°À≈“¬¡“°¢÷Èπ μ‘¥μ—Èß set-top box ‡æ‘Ë¡‡μ‘¡°—∫

‚¥¬Õ“®¡’°“√®—¥™àÕß√“¬°“√ ”À√—∫ ‡§√◊ËÕß√—∫‚∑√∑—»πå√–∫∫Õπ“≈ÁÕ°∑’Ë

ºŸâ™¡‡©æ“–°≈ÿà¡¡“°¢÷Èπ ‡™àπ √“¬°“√ „™âÕ¬Ÿà‡¥‘¡ ´÷Ëßªí®®ÿ∫—π set-top box

 ”À√—∫‡¥Á° √“¬°“√°“√‡°…μ√ ·∫∫æ◊Èπ∞“π√“§“ª√–¡“≥ 1,000 -

√“¬°“√‡æ◊ËÕ°“√»÷°…“ √“¬°“√°’Ã“ 2,000 ∫“∑·≈–¡’·π«‚πâ¡∑’Ë®–

√“¬°“√¢à“« ·≈–√“¬°“√∑âÕß∂‘Ëπ ≈¥≈ß‡√◊ËÕ¬Ê

√«¡∂÷ß‚∑√∑—»πå‡æ◊ËÕª√–‚¬™πå ë §à“‰øøÑ“∑’Ë‡æ‘Ë¡¢÷Èπ‡π◊ËÕß®“°μâÕß¡’

 “∏“√≥– ‡™àπ √“¬°“√æ¬“°√≥å Õÿª°√≥åμàÕæà«ß‡æ‘Ë¡‡μ‘¡

Õ“°“»‡μ◊Õπ¿—¬ ·≈–∫√‘°“√‚∑√∑—»πå

 ”À√—∫ºŸâæ‘°“√∑’Ë¡’§”∫√√¬“¬„μâ¿“æ

(close caption) ‡ªìπμâπ

ë ‚Õ°“ „π°“√√—∫∫√‘°“√‡ √‘¡„À¡àÊ ‡™àπ

‚∑√∑—»πå∑’Ë¡’ºŸâ™¡¡’ à«π√à«¡¥â«¬‰¥â

(interactive TV) ·≈–‚∑√∑—»πå∫π

‚∑√»—æ∑å¡◊Õ∂◊Õ (mobile TV) ‡ªìπμâπ

2. ºŸâ™¡/ ¡“™‘° Pay TV ë ∑“ß‡≈◊Õ°„À¡à„π°“√√—∫∫√‘°“√ ë §à“„™â®à“¬„π°“√´◊ÈÕ‡§√◊ËÕß√—∫À√◊Õ

‚∑√∑—»πå·∫∫À≈“¬™àÕß Õÿª°√≥åμàÕæà«ß‡æ◊ËÕ√—∫™¡√“¬°“√

(multi-channel TV) free-to-air TV

°≈ÿà¡ ∂“π’‚∑√∑—»πå·∫∫ Free-to-air TV

1.  ∂“π’‚∑√∑—»πå‡Õ°™π ë  “¡“√∂¢¬“¬™àÕß√“¬°“√‡æ◊ËÕ‡æ‘Ë¡ ë ¡’°“√·¢àß¢—π®“°™àÕß√“¬°“√„À¡àÊ

∑’Ë‰¥â√—∫ —¡ª∑“π®“° §«“¡À≈“°À≈“¬μÕ∫ πÕß§«“¡ ∑’Ë®–‡°‘¥¢÷Èπ®“°ºŸâº≈‘μ√“¬°“√

Àπà«¬ß“π√—∞ μâÕß°“√¢ÕßºŸâ™¡°≈ÿà¡μà“ßÊ ¡“°¢÷Èπ ∑—Èß√“¬‡¥‘¡·≈–√“¬„À¡à∑’Ë®–‡¢â“¡“

ë  “¡“√∂¢¬“¬∫√‘°“√√Ÿª·∫∫„À¡à ¡’ à«π·∫àßμ≈“¥

 ∂“π’‚∑√∑—»πå¢Õß√—∞ ‡™àπ Pay-per-View, Interactive TV, ë μâÕß≈ß∑ÿπª√—∫‡ª≈’Ë¬πÕÿª°√≥å‡§√◊ËÕß àß

Mobile TV
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°≈ÿà¡ºŸâ¡’ à«π‡°’Ë¬«¢âÕß º≈°√–∑∫∑“ß∫«° (º≈ª√–‚¬™πå) º≈°√–∑∫∑“ß≈∫ (μâπ∑ÿπ)

 ∂“π’‚∑√∑—»πå ë  “¡“√∂‡ªìπ network provider,

 “∏“√≥–·≈– ∂“π’ multiplex operator ·≈– content

‚∑√∑—»πåºà“π¥“«‡∑’¬¡ provider ‰¥âæ√âÕ¡°—π

ë ª√–À¬—¥μâπ∑ÿπ°“√·æ√à¿“æ‚∑√∑—»πå

°≈ÿà¡ºŸâ°”°—∫¥Ÿ·≈°‘®°“√‚∑√∑—»πå·≈–°“√„™âª√–‚¬™πå®“°§≈◊Ëπ§«“¡∂’Ë

1.  ”π—°ß“π ë ‚Õ°“ „π°“√æ—≤π“∏ÿ√°‘®‡æ◊ËÕ àß‡ √‘¡ ë °“√‡ª≈’Ë¬πºà“π ‡ªìπ°√–∫«π°“√∑’Ë
§≥–°√√¡°“√°‘®°“√ °“√·¢àß¢—π„π°“√Õÿμ “À°√√¡ ´—∫´âÕπ μâÕß„™â∫ÿ§≈“°√·≈–
‚∑√§¡π“§¡·Ààß™“μ‘ ·æ√à¿“æ °√–®“¬‡ ’¬ß ‚¥¬‡©æ“– ß∫ª√–¡“≥®”π«π¡“°„π°“√
(°∑™.) Õ¬à“ß¬‘Ëß °“√®—¥„Àâ¡’ ∂“π’‚∑√∑—»πå ¥”‡π‘πß“π√–À«à“ßÀπà«¬ß“π¿“§√—∞

∑âÕß∂‘Ëπ·≈–¿Ÿ¡‘¿“§μ“¡∑’Ë æ.√.∫. ·≈–‡Õ°™π‡æ◊ËÕ¢—∫‡§≈◊ËÕπ
ª√–°Õ∫°‘®°“√°√–®“¬‡ ’¬ß·≈– °“√‡ª≈’Ë¬π·ª≈ß „Àâ‡ªìπ‰ªμ“¡
°‘®°“√‚∑√∑—»πå ªï 51 °”Àπ¥ ‡ªÑ“À¡“¬„π∑‘»∑“ß‡¥’¬«°—π

ë ‚Õ°“ „π°“√π”§≈◊Ëπ§«“¡∂’Ë‚∑√∑—»πå ë Õ“®‡°‘¥°“√μàÕμâ“π®“°ºŸâ‡°’Ë¬«¢âÕß
√–∫∫Õπ“≈ÁÕ°¡“®—¥ √√„À¡à ”À√—∫ ·≈–ºŸâ∫√‘‚¿§∑’Ë‰¡à “¡“√∂‡μ√’¬¡°“√
∫√‘°“√·æ√à¿“æ°√–®“¬‡ ’¬ß·≈– ‡æ◊ËÕ√Õß√—∫°“√‡ª≈’Ë¬π·ª≈ß
∫√‘°“√ ◊ËÕ “√‰√â “¬ ¡—¬„À¡à √«¡∂÷ß
∫√‘°“√‡æ◊ËÕª√–‚¬™πå “∏“√≥–μà“ßÊ
‡™àπ °“√‡μ◊Õπ¿—¬ °“√ ◊ËÕ “√
§«“¡‡√Á« Ÿß„π™π∫∑

ë ‚Õ°“ „π°“√ª√—∫‚§√ß √â“ß°“√
°√–®“¬‡ ’¬ß·≈–®—¥ √√°“√
„™âª√–‚¬™πå®“°§≈◊Ëπ„À¡à‡æ◊ËÕ„Àâ‡°‘¥
ª√–‚¬™πå Ÿß ÿ¥

ë ‚Õ°“ „π°“√®—¥∑”·ºπ°“√„™â§≈◊Ëπ
§«“¡∂’Ë·≈–®—¥ √√§≈◊Ëπ§«“¡∂’Ë„À¡à
‡æ◊ËÕ√Õß√—∫°“√‡ª≈’Ë¬πºà“π
Õ¬à“ß‡ªìπ∏√√¡∑ÿ°°≈ÿà¡

ë ‚Õ°“ „π°“√°”Àπ¥‡°≥±å°“√ÕÕ°
„∫Õπÿ≠“μ ·≈–°√Õ∫°“√°”°—∫¥Ÿ·≈
ºŸâª√–°Õ∫°“√∑’Ë‡À¡“– ¡μ“¡
æ—≤π“°“√¢Õß‡∑§‚π‚≈¬’·≈–∏ÿ√°‘®
∑’Ë‡ª≈’Ë¬π‰ª
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°≈ÿà¡ºŸâ¡’ à«π‡°’Ë¬«¢âÕß º≈°√–∑∫∑“ß∫«° (º≈ª√–‚¬™πå) º≈°√–∑∫∑“ß≈∫ (μâπ∑ÿπ)

°≈ÿà¡ºŸâ°”Àπ¥π‚¬∫“¬

1. °√–∑√«ß‡∑§‚π‚≈¬’ ë ‚Õ°“ ≈¥§«“¡‡À≈◊ËÕ¡≈È”„π°“√

 “√ π‡∑»·≈– ‡¢â“∂÷ß¢âÕ¡Ÿ≈¢à“« “√ (digital divide)

°“√ ◊ËÕ “√ ·≈–æ—≤π“ª√–‡∑» Ÿà‡ªÑ“À¡“¬¢Õß

°“√‡ªìπ —ß§¡ “√ π‡∑»

(Information society)

ë ‚Õ°“ æ—≤π“∏ÿ√°‘®°“√°√–®“¬‡ ’¬ß

·≈– “√ π‡∑» ∑—Èß¥â“π‡∑§π‘§

·≈–‡π◊ÈÕÀ“

ë ‚Õ°“ æ—≤π“∫√‘°“√ e-government

„π°“√°”Àπ¥π‚¬∫“¬®—¥ √√

§≈◊Ëπ§«“¡∂’Ë (Spectrum reframing)

2. °√–∑√«ß«—≤π∏√√¡ ë ‚Õ°“ ‡º¬·æ√à¢âÕ¡Ÿ≈¢à“« “√‡æ◊ËÕ ë °“√‰À≈∫à“¢Õß√“¬°“√μà“ßª√–‡∑»

·≈–°√–∑√«ß°“√  ◊ËÕ “√°—∫ª√–™“™πºà“π∑“ß‚∑√∑—»πå ´÷Ëß àßº≈°√–∑∫μàÕÕ—μ≈—°…≥å¢Õß™“μ‘

æ—≤π“ —ß§¡·≈– ™àÕß„À¡àÊ ‡æ◊ËÕ àß‡ √‘¡«—≤π∏√√¡ (national identity)

§«“¡¡—Ëπ§ß¢Õß¡πÿ…¬å

3. °√–∑√«ßÕÿμ “À°√√¡ ë ‚Õ°“ æ—≤π“Õÿμ “À°√√¡ “√– ë °“√μàÕμâ“πºŸâ‡°’Ë¬«¢âÕß·≈–ºŸâ∫√‘‚¿§

¥‘®‘∑—≈ (digital content) ·≈– „π¢—ÈπμÕπ¢Õß°“√‡μ√’¬¡°“√

Õÿμ “À°√√¡Õ‘‡≈Á°∑√Õπ‘° å ‡æ◊ËÕ√—∫°“√‡ª≈’Ë¬π·ª≈ß

ë ‚Õ°“ °”Àπ¥¡“μ√∞“π‡§√◊ËÕß√—∫

‚∑√∑—»πå Õÿª°√≥åμàÕæà«ß ·≈–

´Õø·«√åμà“ßÊ ∑’Ë‡°’Ë¬«¢âÕß

4. °√–∑√«ß«‘∑¬“»“ μ√å ë ‚Õ°“ æ—≤π“‡∑§‚π‚≈¬’∑—Èß¥â“π ë §«“¡‰¡à‡¢â“„®·≈–°“√μàÕμâ“π®“°

·≈–‡∑§‚π‚≈¬’ Œ“√å¥·«√å ´Õøμå·«√å ·≈– “√–¥‘®‘∑—≈ °≈ÿà¡º≈ª√–‚¬™πå/ºŸâ∫√‘‚¿§

‡æ◊ËÕ√Õß√—∫°“√¢¬“¬μ—«¢Õß

§«“¡μâÕß°“√„πÕπ“§μ

5.  ”π—°π“¬°√—∞¡πμ√’ ë ‚Õ°“ æ—≤π“∫√‘°“√‚∑√∑—»πå ë §«“¡‰¡àæ√âÕ¡∑—Èß¥â“ππ‚¬∫“¬·≈–

(°√¡ª√–™“ —¡æ—π∏å)  “∏“√≥–√–¥—∫¿Ÿ¡‘¿“§·≈–∑âÕß∂‘Ëπ ∑√—æ¬“°√„π°“√¥”‡π‘π°“√ À√◊Õ

ë ™àÕß∑“ß‡º¬·æ√à¢âÕ¡Ÿ≈¢à“« “√ ‡μ√’¬¡§«“¡æ√âÕ¡„π√–¬–‡ª≈’Ë¬πºà“π

‡æ◊ËÕ ◊ËÕ “√°—∫ª√–™“™πºà“π∑“ß

‚∑√∑—»πå„À¡àÊ ¡“°¢÷Èπ
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°“√æ‘®“√≥“§—¥‡≈◊Õ°√–∫∫¡“μ√∞“π
‚∑√∑—»πå¥‘®‘∑—≈¿“§æ◊Èπ¥‘π¡“„™âß“π
„πª√–‡∑»‰∑¬

°√¡ª√–™“ —¡æ—π∏å‰¥â®—¥ß“π —¡¡π“∑“ß

«‘™“°“√ çDVB ‡∑§‚π‚≈¬’·ÀàßÕπ“§μé ‡¡◊ËÕ«—π®—π∑√å∑’Ë

2  ‘ßÀ“§¡ 2542 ‡«≈“ 08.00 - 18.00 π. ≥ ÀâÕß«‘¿“«¥’

∫Õ≈√Ÿ¡ ∫’ ‚√ß·√¡‡ Á́π∑√—≈æ≈“ à́“ ≈“¥æ√â“« ‚¥¬

œæ≥œ √—∞¡πμ√’ª√–®” ”π—°π“¬°√—∞¡πμ√’

(§ÿ≥À≠‘ß ÿæ—μ√“ ¡“»¥‘μ∂å) ‡ªìπª√–∏“π„πæ‘∏’‡ªî¥

´÷Ëß‡ªìπ§√—Èß·√°¢Õßª√–‡∑»‰∑¬∑’Ë DVB ‰¥â¡“‡ªî¥μ—«

°“√ —¡¡π“§√—Èßπ’È‰¥â√—∫§«“¡√à«¡¡◊Õ®“°

ë °≈ÿà¡æ—≤π“°“√ àß«‘∑¬ÿ‚∑√∑—»πå√–∫∫¥‘®‘∑—≈

·Ààß¬ÿ‚√ª (Digital Television Development

in Europe Group) À√◊Õ°≈ÿà¡ DVB forum

ë ∫√‘…—∑ NTL ª√–‡∑»Õ—ß°ƒ…

¡’ºŸâ‡¢â“√à«¡ —¡¡π“ 270 §π §◊Õ ¢â“√“™°“√

 —ß°—¥°√¡ª√–™“ —¡æ—π∏å ®”π«π 100 §π ‡®â“Àπâ“∑’Ë

®“° ∂“π’‚∑√∑—»πå  ∂“π’‚∑√∑—»πå™àÕß 3  ∂“π’

‚∑√∑—»πå™àÕß 5 (∑∑∫.)  ∂“π’‚∑√∑—»πå™àÕß 7 (∑∑∫.)

 ∂“π’‚∑√∑—»πå™àÕß 9 (Õ ¡∑.)  ∂“π’‚∑√∑—»πå‰Õ∑’«’

∫√‘…—∑ ¬Ÿ ∫’ ´’ ‡§‡∫‘È≈ ‡πÁμ‡«Õ√å§ ®”°—¥ μ—«·∑π·≈–

‡®â“Àπâ“∑’ËÀπà«¬ß“πμà“ßÊ ∑’Ë‡°’Ë¬«¢âÕß°—∫°“√ àß«‘∑¬ÿ

‚∑√∑—»πå

μàÕ¡“‰¥â∑”°“√∑¥≈Õß°“√ àß‚∑√∑—»πå¥‘®‘∑—≈

¿“§æ◊Èπ¥‘π§√—Èß·√°Õ¬à“ß‡ªìπ∑“ß°“√ ‡¡◊ËÕ«—π∑’Ë 5

∏—π«“§¡ 2543 ¡’§≥–∑”ß“πª√–°Õ∫¥â«¬ Õß§å°“√

 ◊ËÕ “√¡«≈™π·Ààßª√–‡∑»‰∑¬ °√¡ª√–™“ —¡æ—π∏å

 ∂“π’‚∑√∑—»πå‰Õ∑’«’ ·≈– ¬Ÿ∫’´’ ‡§‡∫‘È≈∑’«’ ‚¥¬

μ‘¥μ—Èß‡§√◊ËÕß àß‚∑√∑—»πå∑’ËÕ“§“√„∫À¬° 2 ÕÕ°Õ“°“»

„π™àÕß 47 §«“¡∂’Ë 678-686 MHz ‡§√◊ËÕß àß‚∑√∑—»πå

°”≈—ß àß 250 «—μμå Õÿª°√≥å DVB ‰¥â√—∫ π—∫ πÿπ

®“°∫√‘…—∑ NTL ·≈– ‡§√◊ËÕß àß‚∑√∑—»πå¢Õß ‰Õ∑’«’.

 “¬Õ“°“»·∫∫ Omnioid Pattern, 11.5 dB max

°”≈—ß àßÕÕ°Õ“°“»∑’Ë “¬Õ“°“» 2.5 kW √“¬°“√

‚∑√∑—»πå∑’Ë„™â„π°“√ÕÕ°Õ“°“» §◊Õ ‰Õ∑’«’ ™àÕß 9

Õ ¡∑.  ∑∑.11 ¬Ÿ∫’´’

°≈ÿà¡ºŸâ¡’ à«π‡°’Ë¬«¢âÕß º≈°√–∑∫∑“ß∫«° (º≈ª√–‚¬™πå) º≈°√–∑∫∑“ß≈∫ (μâπ∑ÿπ)

6. °√–∑√«ß»÷°…“∏‘°“√ ë ‚Õ°“ „π°“√æ—≤π“°“√‡√’¬π ë §«“¡‰¡àæ√âÕ¡∑—Èß√–¥—∫π‚¬∫“¬/

°“√ Õπºà“π ◊ËÕ ¡—¬„À¡à ªØ‘∫—μ‘°“√·≈–ªí≠À“¢Õß°≈ÿà¡‡ªÑ“À¡“¬

¢âÕ¡Ÿ≈®“°
- √“¬ß“π°“√»÷°…“©∫—∫ ¡∫Ÿ√≥å‚§√ß°“√»÷°…“«‘®—¬‡√◊ËÕß·π«∑“ß°“√®—¥∑”π‚¬∫“¬°“√‡ª≈’Ë¬πºà“π Ÿà√–∫∫¥‘®‘∑—≈

 ”À√—∫ª√–‡∑»‰∑¬ ‚¥¬»Ÿπ¬å‡∑§‚π‚≈¬’Õ’‡≈Á°∑√Õπ‘° å·≈–§Õ¡æ‘«‡μÕ√å·Ààß™“μ‘  ‘ßÀ“§¡ æ.». 2552
- √“¬ß“π°“√ª√–™ÿ¡√—∞¡πμ√’ “√ π‡∑»Õ“‡´’¬π §√—Èß∑’Ë 9 «—π∑’Ë 24 æƒ…¿“§¡ æ.». 2550 ≥ °√ÿß®“√å°“μ“  “∏“√≥√—∞Õ‘π‚¥π’‡´’¬
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 √ÿªº≈°“√∑¥≈Õß àß‚∑√∑—»πå
√–∫∫¥‘®‘∑—≈

ë §«“¡§¡™—¥¢Õß¿“æ ·≈–‡ ’¬ß ‡∑à“‡∑’¬¡

°—πμ≈Õ¥æ◊Èπ∑’Ë„Àâ∫√‘°“√‚∑√∑—»πå¥‘®‘∑—≈

‰¡à¡’ —≠≠“≥√∫°«π∑—Èß¿“æ·≈–‡ ’¬ß

ë ¿“æ‰¡àª√“°Ø‡ß“´âÕπ„πæ◊Èπ∑’Ë‡¢μ∫√‘°“√

∑’Ë¡’≈—°…≥– ∫√‘‡«≥Õ“§“√ ‘Ëß°àÕ √â“ß ŸßÊ

ë „π°“√„™â™àÕß —≠≠“≥‚∑√∑—»πåÕπ“≈ÁÕ§

1 ™àÕß (8 MHz) „™â àß —≠≠“≥‚∑√∑—»πå

¥‘®‘∑—≈‰¥â 4 √“¬°“√

ë °“ √ √— ∫ —≠≠“≥‚∑√∑— »πå ¥‘ ®‘ ∑— ≈ „π

¬“πæ“Àπ–‡§≈◊ËÕπ∑’Ë §«“¡‡√Á« 90 - 120

°‘‚≈‡¡μ√/™—Ë«‚¡ß  —≠≠“≥¿“æ·≈–‡ ’¬ß

™—¥‡®πμ≈Õ¥

°√¡ª√–™“ —¡æ—π∏å‰¥â®—¥ —¡¡π“ ç¬ÿ∑∏»“ μ√å

°“√°â“«Àπâ“ Ÿà¬ÿ§‚∑√∑—»πå¥‘®‘∑—≈¢Õßª√–‡∑»≠’ËªÿÉπ

°√≥’»÷°…“ ”À√—∫ª√–‡∑»‰∑¬é ‡ªìπ°“√»÷°…“

‡°’Ë¬«°—∫¡“μ√∞“π°“√ àß‚∑√∑—»πå¥‘®‘∑—≈¿“§æ◊Èπ¥‘π

ISDB-T °√¡ª√–™“ —¡æ—π∏å √à«¡°—∫ JICA : Japan

International Coorperation Agency, DiBEG: Digital

Broadcasting Experts Group ®—¥ —¡¡π“∑’Ë‚√ß·√¡

‡√¥‘ —π ∂ππæ√–√“¡ 9 Àâ«¬¢«“ß °√ÿß‡∑æœ ‡¡◊ËÕ«—π∑’Ë

14 - 15 μÿ≈“§¡ 2547

À—«¢âÕ∫√√¬“¬„π°“√ —¡¡π“
ë π‚¬∫“¬ àß‚∑√∑—»πå¥‘®‘∑—≈¢Õßª√–‡∑»≠’ËªÿÉπ

(Digital Broadcasting Policy of Japan)

ë °“√ àß‚∑√∑—»πå¥‘®‘∑—≈„πªí®®ÿ∫—π¢Õß

ª√–‡∑»≠’ËªÿÉπ (Current states of digital

broadcasting of Japan)

ë ·π«∑“ß°“√ àß‚∑√∑—»πå¥‘®‘∑—≈·≈–°“√„Àâ

∫√‘°“√∫”√ÿß√—°…“ (Future Trend for digital

broadcasting system and services)

ë ·π«∑“ß°“√«‘®—¬·≈–æ—≤π“°“√ àß‚∑√∑—»πå

¥‘®‘∑—≈¢Õßª√–‡∑»≠’ËªÿÉπ (Research and

development trend of digital Broadcasting

of Japan)

ë §ÿ≥ ¡∫—μ‘·≈–§ÿ≥¿“æ„π°“√„™âß“πÕÿª°√≥å

ÀâÕß àß‚∑√∑—»πå·≈–Õÿª°√≥å‡§√◊ËÕß àß

‚∑√∑—»πå¥‘®‘∑—≈¿“§æ◊Èπ¥‘π (Studio and

Transmitting system facilities for DTTB)

°“√»÷°…“¥Ÿß“πª√– ∫°“√≥å°“√ àß
‚∑√∑—»πå¥‘®‘∑—≈∑’Ëª√–‡∑»≠’ËªÿÉπ

§≥–ºŸâ·∑π‰∑¬π”‚¥¬ π“¬ “∑‘μ¬å

«ß»åÀπÕß‡μ¬ √—∞¡πμ√’ ”π—°π“¬°√—∞¡πμ√’

‡¥‘π∑“ß‰ª°√ÿß‚μ‡°’¬«ª√–‡∑»≠’ËªÿÉπ „π«—π∑’Ë 13 - 16

¡°√“§¡ 2553 ‡æ◊ËÕ‡√’¬π√Ÿâ®“°ª√– ∫°“√≥å¢Õß

ª√–‡∑»≠’ËªÿÉπ„π°“√ àß‚∑√∑—»πå¥‘®‘∑—≈¿“§æ◊Èπ¥‘π

§≥–ºŸâ·∑πª√–°Õ∫¥â«¬ π“¬°ƒ…≥æ√ ‡ √‘¡æ“π‘™

Õ∏‘∫¥’°√¡ª√–™“ —¡æ—π∏å π“ß≈¥“«—≈¬å ∫—«‡Õ’Ë¬¡

√ÕßÕ∏‘∫¥’°√¡ª√–™“ —¡æ—π∏å ‰¥âª√– “π‡¬’Ë¬¡™¡

°‘®°“√‚∑√∑—»πå¥‘®‘∑—≈¢Õß NHK (Nippon Hoso Kyokai

À√◊Õ Japanese Broadcasting Coorperation) ·≈–

∫√‘…—∑ Video Research „π«—π∑’Ë 14 ¡°√“§¡ 2553

¢âÕ¡Ÿ≈®“° http:/ /thai land.prd.go.th/ inter_cooperat ion/
view_coop.php?id=29
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 ”π—°ß“π§≥–°√√¡°“√°‘®°“√
‚∑√§¡π“§¡·Ààß™“μ‘

‰¥â®—¥∑”√“¬ß“πº≈°“√»÷°…“·≈–®—¥∑”

¡“μ√∞“π∑“ß‡∑§π‘§ ”À√—∫‚∑√∑—»πå√–∫∫¥‘®‘∑—≈

‚¥¬¡’§≥–Õπÿ°√√¡°“√‡©æ“–°‘®»÷°…“·≈–®—¥∑”

¡“μ√∞“π∑“ß‡∑§π‘§ ”À√—∫‚∑√∑—»πå√–∫∫¥‘®‘∑—≈

ª√–°“»‡¡◊ËÕ°—π¬“¬π 2552 ‚¥¬ΩÉ“¬‡≈¢“πÿ°“√

§≥–Õπÿ°√√¡°“√‡©æ“–°‘® ‡æ◊ËÕ‡ªìπ°“√‡μ√’¬¡°“√

»÷°…“¢âÕ¡Ÿ≈„π°“√§—¥‡≈◊Õ°¡“μ√∞“π‚∑√∑—»πå¥‘®‘∑—≈

¿“§æ◊Èπ¥‘π ´÷Ëß¢âÕ √ÿª®“°°“√»÷°…“§√—Èßπ’È°”Àπ¥„Àâ

ª√–‡∑»‰∑¬„™â¡“μ√∞“π DVB-T √“¬≈–‡Õ’¬¥‡Õ° “√

®“° ”π—°ß“π§≥–°√√¡°“√°‘®°“√‚∑√§¡π“§¡

·Ààß™“μ‘ (‚∑√»—æ∑å 0 2271 0151-60 ‡«Á∫‰´μå:

www.ntc.or.th) ª√–‡∑»‰∑¬¬—ß‰¡à “¡“√∂ª√–°“»

‡≈◊Õ°¡“μ√∞“π DVB-T Õ¬à“ß‡ªìπ∑“ß°“√‰¥â ‡æ√“–

¬—ß‰¡à®—¥μ—ÈßÕß§å°√Õ‘ √– ° ∑™. ∑’Ë®–®—¥μ—Èß¢÷Èπ„À¡à

μ“¡æ√–√“™∫—≠≠—μ‘Õß§å°√®—¥ √√§≈◊Ëπ§«“¡∂’Ë·≈–

°”°—∫°‘®°“√«‘∑¬ÿ°√–®“¬‡ ’¬ß «‘∑¬ÿ‚∑√∑—»πå·≈–

°‘®°“√‚∑√§¡π“§¡ æ.». ...... ́ ÷Ëß√à“ß æ.√.∫. ¥—ß°≈à“«

Õ¬Ÿà√–À«à“ß√Õ ¿“ºŸâ·∑π√“…Æ√æ‘®“√≥“

 ”π—°ß“π§≥–°√√¡°“√°‘®°“√‚∑√§¡π“§¡

·Ààß™“μ‘ ‰¥â®—¥ —¡¡π“‡√◊ËÕß çBroadcasting Digitalé

‡¡◊ËÕ«—π∑’Ë 12 - 13 °√°Æ“§¡ æ.». 2553 ≥ Õ“§“√

°∑™. °√ÿß‡∑æœ ‚¥¬»÷°…“‡°’Ë¬«°—∫¡“μ√∞“π

‚∑√∑—»πå¥‘®‘∑—≈¿“§æ◊Èπ¥‘π ISDB-T ‡æ◊ËÕ„™â‡ªìπ¢âÕ¡Ÿ≈

„π°“√‡≈◊Õ°∑’Ë‡À¡“– ¡¢Õß‡∑§‚π‚≈¬’‚∑√∑—»πå¥‘®‘∑—≈

°“√ª√–‡¡‘π¢Õßº≈°√–∑∫μàÕºŸâ∫√‘‚¿§·≈–À“«‘∏’°“√

 àß‡ √‘¡‡π◊ÈÕÀ“∑’Ë¡’§«“¡À¡“¬„π°“√‡º¬·æ√à‡æ◊ËÕ

ª√–‚¬™πå Ÿß ÿ¥ ”À√—∫ª√–™“™π∑—Ë«‰ª ¡’ºŸâ√à«¡

 —¡¡π“§√—Èßπ’È §◊Õ §≥–°√√¡°“√°‘®°“√‚∑√§¡π“§¡

·Ààß™“μ‘ (°∑™.), ®ÿÃ“≈ß°√≥å¡À“«‘∑¬“≈—¬ (CU) ·≈–

°√–∑√«ß°‘®°“√¿“¬„π·≈–°“√ ◊ËÕ “√‚∑√§¡π“§¡

(MIC) ¢Õß≠’ËªÿÉπ

«—μ∂ÿª√– ß§åÀ≈—°¢Õß°“√ —¡¡π“§√—Èßπ’È¡’¥—ßπ’È

- ‡æ◊ËÕ·∫àßªíπ«‘ —¬∑—»πå·≈–ª√– ∫°“√≥å

¢ÕßºŸâ ‡™’Ë¬«™“≠®“°ª√–‡∑»≠’ËªÿÉπ·≈–

ª√–‡∑»‰∑¬°—∫‡∑§‚π‚≈¬’‚∑√∑—»πå¥‘®‘∑—≈

·≈–·π–π”«‘∏’°“√¥”‡π‘π°“√‚∑√∑—»πå¥‘®‘∑—≈

„πª√–‡∑»‰∑¬

- ‡æ◊ËÕ‡ªìπ‡«∑’∂à“¬∑Õ¥§«“¡√Ÿâ‡∑§‚π‚≈¬’¢Õß

Õÿª°√≥å àß‚∑√∑—»πå¥‘®‘∑—≈·°àª√–‡∑»‰∑¬

- ‡æ◊ËÕ àß‡ √‘¡§«“¡√à«¡¡◊Õ¥â“π°“√æ—≤π“

∑√—æ¬“°√¡πÿ…¬å „π§«“¡√Ÿâ‡∑§‚π‚≈¬’·≈–

π«—μ°√√¡„Àâ∫√‘°“√‚∑√∑—»πå¥‘®‘∑—≈

«‘∑¬“°√ºŸâ„Àâ§«“¡√Ÿâ §◊Õ : ºŸâ‡™’Ë¬«™“≠®“°

°√–∑√«ß°‘®°“√¿“¬„π·≈–°“√ ◊ËÕ “√‚∑√§¡π“§¡

(MIC), Japan ºŸâª√–°Õ∫°“√„π°‘®°“√‚∑√§¡π“§¡

·≈– / À√◊Õ°‘®°“√°√–®“¬‡ ’¬ß Õ“®“√¬å¡À“«‘∑¬“≈—¬

ºŸâ‡¢â“√à«¡ : ‡®â“Àπâ“∑’Ë ”π—°ß“π§≥–°√√¡°“√

°‘®°“√‚∑√§¡π“§¡·Ààß™“μ‘ ¢â“√“™°“√·≈–

æπ—°ß“π√—∞«‘ “À°‘®∑’Ë‡°’Ë¬«¢âÕß°—∫∏ÿ√°‘®‚∑√∑—»πå

ºŸâª√–°Õ∫°“√„π°‘®°“√‚∑√∑—»πå π—°«‘™“°“√,

Õ“®“√¬å¡À“«‘∑¬“≈—¬·≈–π—°»÷°…“

 ”π—°ß“π§≥–°√√¡°“√°‘®°“√‚∑√§¡π“§¡

·Ààß™“μ‘ ‰¥â®—¥ —¡¡π“‡√◊ËÕß ç°“√‡μ√’¬¡æ√âÕ¡√–∫∫

¥‘®‘∑—≈„πª√–‡∑»‰∑¬é √–À«à“ß«—π∑’Ë 18 - 19  ‘ßÀ“§¡

æ.». 2553 ≥ Õ“§“√ÀÕª√–™ÿ¡™—Èπ 2  ”π—°ß“π

§≥–°√√¡°“√°‘®°“√‚∑√§¡π“§¡·Ààß™“μ‘ ‚¥¬‰¥â

‡™‘≠«‘∑¬“°√®“°°≈ÿà¡ DVB ¢Õßª√–‡∑»°≈ÿà¡¬ÿ‚√ª

¡“„Àâ§«“¡√Ÿâ°“√ àß‚∑√∑—»πå¥‘®‘∑—≈¿“§æ◊Èπ¥‘π

DVB-T ·≈– DVB-T2 ºŸâ√à«¡ —¡¡π“§◊Õ ‡®â“Àπâ“∑’Ë

 ”π—°ß“π§≥–°√√¡°“√°‘®°“√‚∑√§¡π“§¡·Ààß™“μ‘

¢â“√“™°“√·≈–æπ—°ß“π√—∞«‘ “À°‘®∑’Ë‡°’Ë¬«¢âÕß°—∫

∏ÿ√°‘®‚∑√∑—»πå ºŸâª√–°Õ∫°“√„π°‘®°“√‚∑√∑—»πå
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ª√–‡∑»‰∑¬§«√‡≈◊Õ°¡“μ√∞“π àß
‚∑√∑—»πå¥‘®‘∑—≈¿“§æ◊Èπ¥‘π¡“μ√∞“π„¥

®“°°“√»÷°…“®“°¢âÕ¡Ÿ≈∑’Ë‰¥â√—∫®“°°“√

 —¡¡π“ §âπÀ“∑“ß‡«Á∫‰´μå ·≈–‡ªìπ§«“¡‡ÀÁπ à«πμ—«

¬—ß‰¡à‡§¬∑”°“√«‘®—¬Õ¬à“ß‡ªìπ∑“ß°“√ ·μà¢Õ √ÿª

‡ªìπ¢âÕ —ß‡°μ À√◊Õ·π«§‘¥ ‡æ◊ËÕ„Àâ¡’°“√æ‘®“√≥“

§—¥‡≈◊Õ°¡“μ√∞“π àß‚∑√∑—»πå¥‘®‘∑—≈¿“§æ◊Èπ¥‘π

∑’Ë‡À¡“– ¡°—∫ª√–‡∑»‰∑¬ À√◊Õ¡’ª√– ‘∑∏‘¿“æ∑’Ë

„™âß“π¥’∑’Ë ÿ¥ §◊Õ ¡“μ√∞“π àß‚∑√∑—»πå¥‘®‘∑—≈

¿“§æ◊Èπ¥‘π„πªí®®ÿ∫—π∑’Ë‡ªìπ∑’Ëπ‘¬¡„™âß“π §◊Õ DVB-T

„™âß“π„π°≈ÿà¡ª√–‡∑»¬ÿ‚√ª ISDB-T „™âß“π∑’Ë

ª√–‡∑»≠’ËªÿÉπ ·≈–°≈ÿà¡ª√–‡∑»Õ‡¡√‘°“„μâ DTMB

„™âß“πª√–‡∑» “∏“√≥√—∞ª√–™“™π®’π ·≈– ATSC

„™âß“π„π°≈ÿà¡ª√–‡∑»Õ‡¡√‘°“‡Àπ◊Õ  —≠≠“≥

‚∑√∑—»πå∑’Ë „™â ‡ªìπ —≠≠“≥∑’Ë∫’∫Õ—¥¡“μ√∞“π

MPEG-2 ·≈–μàÕ¡“‰¥âæ—≤π“„™â¡“μ√∞“π MPEG-4/

H.264 ‡π◊ËÕß®“°¡’ª√– ‘∑∏‘¿“æ°“√∫’∫Õ—¥ —≠≠“≥

‚∑√∑—»πå Õß‡∑à“¢Õß MPEG-2 (ª√‘¡“≥¢âÕ¡Ÿ≈¢Õß

MPEG-4 ≈¥≈ß§√÷ËßÀπ÷Ëß¢Õß¢âÕ¡Ÿ≈ MPEG-2 ·μà

§ÿ≥¿“æ —≠≠“≥‚∑√∑—»πå∑’Ë‰¥â§ÿ≥ ¡∫—μ‘„°≈â‡§’¬ß

°—π) ¥—ßπ—Èπ®÷ß¢Õπ”¢âÕ¡Ÿ≈∑’Ë ISDB-T ·≈– DVB-T

‡ πÕ¢âÕ‡ª√’¬∫‡∑’¬∫«à“‡Àπ◊Õ°«à“√–∫∫¡“μ√∞“πÕ◊Ëπ

¥—ßμàÕ‰ªπ’È

ISDB-T „Àâ¢âÕ¡Ÿ≈«à“°“√√—∫ —≠≠“≥‰¥â¥’°«à“¡“μ√∞“πÕ◊Ëπ

·≈– “¡“√∂™¡‚∑√∑—»πå‰¥âÀ≈“¬√–∫∫ HDTV+Mobile TV
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DVB-T ·®âß«à“¢âÕ¡Ÿ≈‡ª√’¬∫‡∑’¬∫¡“μ√∞“π¢Õß ISDB-T ‰¡à∂Ÿ°μâÕß ‡æ√“– ISDB-T ¬—ß‰¡à‡§¬„™âß“π¬à“π§«“¡∂’Ë

7 MHz À√◊Õ 8 MHz ·≈– DVB-T  “¡“√∂√—∫ —≠≠“≥‡§≈◊ËÕπ∑’Ë‰¥â¥’ ·≈– àß —≠≠“≥√–∫∫‡μ◊Õπ¿—¬‰¥â

ISDB-T „Àâ¢âÕ¡Ÿ≈«à“ “¡“√∂ àß —≠≠“≥‚∑√∑—»πå√–∫∫ SDTV, HDTV ·≈– Portable TV handset ‰¥â

®“°‡§√◊ËÕß àß‡§√◊ËÕß‡¥’¬« ·μà DVB-T ∑”‰¡à‰¥â
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DVB-T ·®âß«à“¢âÕ¡Ÿ≈¢Õß ISDB-T º‘¥æ≈“¥ ‡π◊ËÕß®“° DVB-T  “¡“√∂ àß —≠≠“≥‚∑√∑—»πå√–∫∫ SDTV, HDTV

·≈– Portable TV handset ‰¥â®“°‡§√◊ËÕß àß‡§√◊ËÕß‡¥’¬«‡À¡◊Õπ°—∫ ISDB-T

√–∫∫ ISDB-T2 ‰¥âæ—≤π“®“° ISDB-T „™â —≠≠“≥‚∑√∑—»πå MPEG-4 ∑”„Àâ àß√“¬°“√‰¥â¡“°°«à“‡¥‘¡
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√–∫∫ DVB-T  “¡“√∂¡’√Ÿª·∫∫°“√„Àâ∫√‘°“√ àß‚∑√∑—»πå‰¥âÀ≈“¬√Ÿª §◊Õ ‚∑√∑—»πå¡“μ√∞“π (SDTV)

‚∑√∑—»πå§«“¡™—¥‡®π Ÿß (HDTV)  àß‚∑√∑—»πå¡◊Õ∂◊Õ (Portable TV handset)  àß¢âÕ¡Ÿ≈ (Data) ·≈– àß‚∑√∑—»πå

¡“μ√∞“π·∫∫‡§≈◊ËÕπ∑’Ë (SD Mobile)

°“√‡ª√’¬∫‡∑’¬∫¡“μ√∞“π ISDB-T ¡’§«“¡ “¡“√∂ Ÿß°«à“

 “¡“√∂ àß‚∑√∑—»πå‰¥âÀ≈“¬·∫∫ (Hierarchical Transmission) ·≈–Õâ“ß«à“ DVT-T ∑”‰¡à‰¥â
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DVB-T  “¡“√∂ àß —≠≠“≥À≈“¬·∫∫ (Hierarchical Transmission) ‰¥â

®“°°“√«‘‡§√“–Àå à«πμ—«¡’§«“¡‡ÀÁπ«à“∑—Èß Õß¡“μ√∞“π DVB-T ·≈– ISDB-T Õ¬Ÿà√–À«à“ß°“√æ—≤π“

‡∑§‚π‚≈¬’ ·≈–‰¥â¡’°“√π”‡ πÕ¡“μ√∞“π„À¡à §◊Õ DVB-T2 ·≈– ISDB-T2 ÷́Ëß„πÕπ“§μª√–‡∑»∑’Ë‰¥â‡≈◊Õ°

¡“μ√∞“π DVB-T ·≈– ISDB-T Õ“®®–μâÕß‡ª≈’Ë¬π¡“„™â¡“μ√∞“π„À¡à §◊Õ DVB-T2 ·≈– ISDB-T2  à«πª√–‡∑»

∑’Ë¬—ß‰¡à‰¥â‡≈◊Õ° àß‚∑√∑—»πå¥‘®‘∑—≈¿“§æ◊Èπ¥‘π°Á§«√®–‡≈◊Õ° DVB-T2 À√◊Õ ISDB-T2  —≠≠“≥‚∑√∑—»πå MPEG-4

¢âÕ‡ πÕ¢Õß ISDB-T ‰¥â‡ª√’¬∫‡∑’¬∫§ÿ≥¿“æ∑’Ë¥’°«à“ DVB
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¢âÕ‡ πÕ¢Õß DVB-T «à“‡ªìπ¡“μ√∞“π DTT ∑’Ëª√– ∫§«“¡ ”‡√Á®„π 66 ª√–‡∑»

·≈–¢≥–π’È‰¥â‡ πÕ DVB-T2 ∑’Ë¡’ª√– ‘∑∏‘¿“æ Ÿß°«à“

ª√–‡∑»‰∑¬§«√®–‡≈◊Õ°¡“μ√∞“π„¥ ®÷ß‡ªìπÀπâ“∑’ËºŸâ‡°’Ë¬«¢âÕß §◊Õ ° ∑™. „π°“√®—¥ √√§≈◊Ëπ§«“¡∂’Ë

ºŸâª√–°Õ∫°“√ àß‚∑√∑—»πå‡≈◊Õ°√–∫∫∑’Ë¡’º≈ª√–‚¬™πå¡“°∑’Ë ÿ¥ ·≈–ºŸâ√—∫∫√‘°“√¡’Àπâ“∑’Ë®–μâÕß ◊́ÈÕ‡§√◊ËÕß√—∫

‚∑√∑—»πå„À¡à√–∫∫¥‘®‘∑—≈ ·π«‚πâ¡°“√ àß‚∑√∑—»πå®–‡ªìπ√–∫∫ HDTV ‡æ√“–ºŸâº≈‘μÕÿª°√≥åÀâÕß àß‚∑√∑—»πå

ªí®®ÿ∫—π„™â°≈âÕß‚∑√∑—»πå‡ªìπ·∫∫ HDTV ·≈–‡§√◊ËÕß√—∫‚∑√∑—»πå®Õ°«â“ß (Widescreen) ¢π“¥ 16 : 9 ·≈–

∑â“¬∑’Ë ÿ¥„§√®–‡ªìπºŸâ√—∫º‘¥™Õ∫„π°“√π” Ÿà°“√‡ª≈’Ë¬π·ª≈ß DTT ¿“§√—∞ À√◊Õ‡Õ°™π À√◊Õ√à«¡¡◊Õ°—π∑—Èß ÕßΩÉ“¬

‡æ√“–ª√–‡∑»‰∑¬‰¥â‡√‘Ë¡¥”‡π‘π°“√»÷°…“√–∫∫°“√ àß‚∑√∑—»πå¥‘®‘∑—≈¿“§æ◊Èπ¥‘π¡“ 10 ªï ·≈â«·μà°Á¬—ß‰¡à¡’

§«“¡°â“«Àπâ“·μàÕ¬à“ß‰√
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OFDM  ”À√—∫°“√·æ√à¿“§ —≠≠“≥‚∑√∑—»πå
¥â«¬√–∫∫¥‘®‘μÕ≈
©—μ√‡æ™√ ∫ÿ≥¬‡°μÿ
«‘»«°√ ∫.‰∑¬§¡ ®”°—¥ (¡À“™π)
‡™“«≈‘μ ∏√√¡«‘√‘¬–°ÿ≈
Õ“®“√¬å ¡À“«‘∑¬“≈—¬‡∑§‚π‚≈¬’¡À“π§√

„π¬ÿ§¥‘®‘μÕ≈Õ–‰√°ÁμâÕß‡ª≈’Ë¬π‰ª‡ªìπ¥‘®‘μÕ≈°—πÀ¡¥‰¡à‡«âπ·¡â·μà√–∫∫∑’«’ À≈“¬Ê ª√–‡∑»‡ª≈’Ë¬π‰ª

„™â∑’«’√–∫∫¥‘®‘μÕ≈°—π·≈â« ¥â«¬‡Àμÿº≈°Á§◊Õ¡—π™—¥°«à“¡“° ¿“æ∑’Ë√—∫‰¥â°ÁÕÕ°¡“ «¬°«à“ ·≈–∑’Ë·πàÊ

∑’«’®Õ·∫π∑’Ë¡’¢“¬Õ¬Ÿà„π∑âÕßμ≈“¥μÕππ’È°Á√Õß√—∫√–∫∫¥‘®‘μÕ≈°—πÀ¡¥·≈â« ·≈–∂â“´◊ÈÕ∑’«’„À¡à‰ª„™â¥Ÿ∑’«’

√–∫∫Õπ“≈Õ°·∫∫‡¥‘¡®–¥Ÿ‰¡à§àÕ¬™—¥ μÕππ’È√–∫∫∑’«’„π∫â“π‡√“‡ªìπ°“√·æ√à¿“æ„π√–∫∫Õπ“≈Õ°

∑’Ë¡’Õ—μ√“ à«π¿“æ (Aspect ratio) 4:3 ÷́Ëß‡ªìπ√–∫∫ SDTV (Standard Definition TV) ∑’Ë¡’§«“¡≈–‡Õ’¬¥À√◊Õ

®”π«π‡ âπ‡∑à“°—∫ 625 ‡ âπ‡∑à“π—Èπ ‡∑’¬∫°—∫·Õ≈´’¥’ À√◊Õæ≈“ ¡“∑’«’∑’Ë¡’Õ—μ√“ à«π®Õ¿“æ‡ªìπ 16:9 ·≈–

√Õß√—∫√–∫∫ HDTV (High Definition TV) ∑’Ë¡’§«“¡≈–‡Õ’¬¥ Ÿß ÿ¥∂÷ß 1920 ®ÿ¥ (Pixel) „π·μà≈–‡ âπ ´÷Ëß¡’∑—ÈßÀ¡¥

1080 ‡ âπ (Full HDTV) ¥—ßπ—Èπ®÷ß‰¡à “¡“√∂∑’Ë®– àß¿“æ√–¥—∫ HDTV ¥â«¬√–∫∫Õπ“≈Õ°∑’«’·∫∫‡¥‘¡∑’Ë„™â

§«“¡°«â“ß¢Õß™àÕß —≠≠“≥·μà≈–™àÕß (Bandwidth) ‡∑à“°—∫ 6 - 7 MHz ·μà ”À√—∫√–∫∫∑’«’∑’Ë‡ªìπ¥‘®‘μÕ≈

 “¡“√∂√Õß√—∫°“√ àß¢âÕ¡Ÿ≈¿“æ∑’Ë¡’§«“¡≈–‡Õ’¬¥¡“°¢÷Èπ ‚¥¬Õ“»—¬°“√∫’∫Õ—¥¢âÕ¡Ÿ≈¥â«¬Õ—≈°Õ√‘∑÷¡ ‡™àπ

MPEG2 À√◊Õ MPEG4 „π°“√∑’Ë®–∫’∫Õ—¥ —≠≠“≥¿“æ·≈–‡ ’¬ß„Àâ¡’¢âÕ¡Ÿ≈∑’Ë¡’¢π“¥‡≈Á°≈ß °àÕπ∑’Ë®– àß

·æ√à¿“æÕÕ°Õ“°“»‰ª„π≈—°…≥–¢Õß™ÿ¥¢âÕ¡Ÿ≈¥‘®‘μÕ≈ (Digital Packets) ‰ª¬—ßºŸâ√—∫ª≈“¬∑“ß

ª√–‡∑»‰∑¬‰¥â¡’°“√ àß —≠≠“≥∑’«’√–∫∫¥‘®‘μÕ≈ºà“π¥“«‡∑’¬¡¡“π“π·≈â« ·μà°Á¡‘‰¥â àß —≠≠“≥

¿“æ∑’Ë‡ªìπ HDTV ∑’Ë¡’√“¬≈–‡Õ’¬¥ Ÿß π—Ëπ§◊Õ√–∫∫∑’«’ºà“π¥“«‡∑’¬¡‰∑¬§¡ À√◊Õ∑’Ë§π∑—Ë«‰ª√Ÿâ®—°°—π¥’„π™◊ËÕ

True Vision À√◊Õ UBC ‡¥‘¡ ·¡â«à“„πμÕππ’È‰¥â‡√‘Ë¡¡’°“√ àß —≠≠“≥∑’Ë‡ªìπ HDTV „π∫“ß™àÕß∫â“ß·≈â«ºà“π∑“ß

¥“«‡∑’¬¡‰∑¬§¡ 5 ∫π™àÕß§«“¡∂’Ë C ·∫π¥å πÕ°®“°π—Èπ·≈â«  ∂“π’‚∑√∑—»πå™àÕß 9 Õ. .¡.∑. ‰¥â¡’°“√ àß

√“¬°“√∑’«’§«“¡™—¥‡®π Ÿßºà“π∑“ß¥“«‡∑’¬¡‰∑¬§¡ 5 ∫π™àÕß§«“¡∂’Ë C ·∫π¥å¥â«¬‡™àπ‡¥’¬«°—π ÷́Ëß„π

°“√√—∫™¡√“¬°“√∑’«’μâÕßÕ“»—¬‡§√◊ËÕß√—∫∑’Ë„Àâ —≠≠“≥ÕÕ°‡ªìπ HDMI ¥â«¬
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 à«π°“√ àß —≠≠“≥ÕÕ°Õ“°“»∑’Ë‡ªìπ√–∫∫

‚∑√∑—»πå¥‘®‘μÕ≈¿“§æ◊Èπ¥‘π (Terrestrial) ∑’Ë‰¥â¡’°“√

∑¥≈ÕßÕÕ°Õ“°“»‰ª∫â“ß·≈â«‡¡◊ËÕ 5 ∏—π«“§¡ 2543

∂÷ßæƒ…¿“§¡ 2544 ®“°Õ“§“√„∫À¬° 2 °√ÿß‡∑æœ

‚¥¬™àÕß 3 Õ. .¡.∑. À≈—ß®“° ‘Èπ ÿ¥°“√∑¥≈Õß

°ÁÀ¬ÿ¥ÕÕ°Õ“°“»‰ª ∑—Èßπ’È‡π◊ËÕß®“°¬—ß¡‘‰¥â®—¥μ—Èß

Àπà«¬ß“π∑’Ë®–°”Àπ¥π‚¬∫“¬ ·≈–°”°—∫¥Ÿ·≈

μ“¡√—∞∏√√¡πŸ≠ªï 2540

√–∫∫∑’«’¥‘®‘μÕ≈¡“μ√∞“π
√–∫∫∑’«’¥‘®‘μÕ≈„πªí®®ÿ∫—π “¡“√∂∑’Ë®–·∫àß‰¥â

‡ªìπÀ≈“¬°≈ÿà¡¡“μ√∞“π§◊Õ

ATSC (Advanced Television Systems Committee)

ª√–‡∑»∑’Ë„™â√–∫∫ ATSC §◊Õ  À√—∞Õ‡¡√‘°“

ISDB-T (Integrated Services Digital Broadcast-

Terrestrial)

ª√–‡∑»∑’Ë„™â√–∫∫ ISDB-T §◊Õ ≠’ËªÿÉπ

·≈–∫√“´‘≈

DVB-T (Digital Video Broadcast-Terrestrial)

ª√–‡∑»∑’Ë„™â√–∫∫ DVB-T §◊Õ °≈ÿà¡

ª√–‡∑»¬ÿ‚√ª °√’π·≈π¥å √— ‡ ’́¬ ÕÕ ‡μ√‡≈’¬ ·≈–‰∑¬

DMB-T/H (Digital Multimedia Broadcasting-

Terrestrial/Handheld)

ª√–‡∑»∑’Ë„™â√–∫∫ DMB-T/H §◊Õ ®’π

ŒàÕß°ß ¡“‡°ã“

DOCSIS (Data Over Cable Service Interface

Specification) J.83 A/B/C

DOCSIS ‡ªìπ√–∫∫∑’Ë·æ√à¿“æºà“π∑“ß

 “¬‡§‡∫‘≈ μ—«Õ¬à“ßª√–‡∑»∑’Ë„™â√–∫∫ DOCSIS §◊Õ

Õ‡¡√‘°“‡Àπ◊Õ  à«π„π¬ÿ‚√ª®–„™â·∫∫¡’°“√¥—¥·ª≈ß

∫“ß à«π

√Ÿª∑’Ë 1 · ¥ß√–∫∫¥‘®‘μÕ≈∑’«’¢Õß·μà≈–ª√–‡∑»∑—Ë«‚≈°
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DVB-T ‡ªìπ√–∫∫∑’Ë„™â°—π„π°≈ÿà¡ª√–‡∑»¬ÿ‚√ª

ÕÕ ‡μ√‡≈’¬ Õ‘π‡¥’¬ ·≈–‰∑¬ ·√°‡√‘Ë¡√–∫∫ DVB

°”‡π‘¥®“°ª√–‡∑»Õ—ß°ƒ…„πªï §». 1997 ´÷Ëß√–∫∫π’È

®–∑”°“√ àß¢âÕ¡Ÿ≈∑’Ë∂Ÿ°∫’∫Õ—¥ (compressed) ¢Õß¿“æ

‡ ’¬ß ·≈–¢âÕ¡Ÿ≈ „π√Ÿª·∫∫¢Õß  “¬∏“√¢âÕ¡Ÿ≈ MPEG

(MPEG Transport stream) ‚¥¬°“√°≈È” —≠≠“≥

(modulation) ·∫∫ COFDM (coded orthogonal

frequency-division multiplexing) À√◊Õ OFDM

°“√ àß¢Õ¡Ÿ≈·∫∫ OFDM
°“√ àß¢Õ¡Ÿ≈·∫∫ OFDM π’È®–∑”°“√·¬°

 “¬∏“√¢âÕ¡Ÿ≈‡ªìπ “¬∏“√¢âÕ¡Ÿ≈¬àÕ¬À≈“¬Ê  “¬

∑”„Àâ·μà≈– “¬®–¡’§«“¡‡√Á«¢Õß¢âÕ¡Ÿ≈™â“≈ß ·≈–

¢âÕ¡Ÿ≈·μà≈– “¬®–∂Ÿ°°≈È” —≠≠“≥ (modulation)

°—∫§«“¡∂’Ë§≈◊Ëπæ“Àå∑’Ë™àÕßμ‘¥Ê °—πÀ≈“¬Ê §«“¡∂’Ë

æ√âÕ¡Ê °—π ‚¥¬„™â§«“¡∂’Ë∑’Ë¡’§ÿ≥ ¡∫—μ‘‡ªìπ

ÕÕ‚∑‚°πÕ≈°—π (Orthogonal) À√◊Õμ—Èß©“°°—π ¥—ß√Ÿª∑’Ë 2

®“°√Ÿª∑’Ë 2 ®–‡ÀÁπ«à“¢âÕ¡Ÿ≈¥‘®‘μÕ≈À√◊Õ Data

in ®–∂Ÿ°·∫àß°≈ÿà¡·≈–∂Ÿ°·ª≈ß®“°¢âÕ¡Ÿ≈Õπÿ°√¡

‡ªìπ¢âÕ¡Ÿ≈·∫∫¢π“π °àÕπ∑’Ë®–∂Ÿ°°≈È” —≠≠“≥

(modulation) ¥â«¬§«“¡∂’Ë§≈◊Ëπæ“Àå¬àÕ¬®”π«π N

§≈◊Ëπæ“ÀåÀ≈—ß®“°π—Èπ®÷ß√«¡°—π·≈â«®÷ß∑”°“√ àß¥â«¬

§«“¡∂’Ë«‘∑¬ÿÕ’°§√—ÈßÀπ÷Ëß ‚¥¬∑’Ë«ß®√¢¬“¬°”≈—ß àß∑’Ë

„™â„π¿“§ RF ®–μâÕß¡’§«“¡‡ªìπ‡™‘ß‡ âπ Ÿß¡“°

‡æ◊ËÕ‰¡à∑”„Àâ‡°‘¥°“√√∫°«π°—π‡Õß√–À«à“ß·μà≈–

§«“¡∂’Ë¬àÕ¬Õ—π‡π◊ËÕß¡“®“°°“√‡°‘¥Õ‘‡∑Õ√å¡Õ¥Ÿ‡≈™—Ëπ

(inter modulation)

°“√·∫àß§«“¡∂’Ë§≈◊Ëπæ“ÀåÕÕ°·ªìπÀ≈“¬Ê

§«“¡∂’Ë¬àÕ¬ ‡ªìπ®ÿ¥‡¥àπ¢Õß‡∑§π‘§ OFDM ´÷Ëß

æ—≤π“¡“®“°À≈—°°“√ FDM (Frequency Division

Multiplex) ∑’Ë¡’°“√„™â§«“¡∂’Ë§≈◊Ëπæ“ÀåÀ≈“¬Ê

§«“¡∂’Ë¬àÕ¬ ‚¥¬∑’Ë√–∫∫ OFDM ®–„™â§≈◊Ëπæ“Àå¬àÕ¬

∑’Ë¡’§ÿ≥ ¡∫—μ‘‡ªìπÕÕ‚∑‚°πÕ≈°—π ÷́Ëß®–∑”„Àâ§≈◊Ëπ

æ“Àå¬àÕ¬‰¡à√∫°«π°—π‡Õß ¥—ß· ¥ß„π√Ÿª∑’Ë 4 ´÷Ëß®–

‡ÀÁπ«à“§«“¡∂’Ë§≈◊Ëπæ“Àå¬àÕ¬Àà“ß°—π‡∑à“°—∫ à«π°≈—∫

¢Õß√–¬–‡«≈“∫‘∑¢âÕ¡Ÿ≈ À√◊Õ 1/T
S

√Ÿª∑’Ë 2 · ¥ßÀ≈—°°“√æ◊Èπ∞“π„π°“√ àß·≈–√—∫ —≠≠“≥ OFDM
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√Ÿª∑’Ë 3 ‡ª√’¬∫‡∑’¬∫ FDM °—∫ OFDM

∑’Ë¡“ : http:/ /techon.nikkeibp.co. jp/engl ish/ img2/nea_
0206commsnet-1fig1.gif

√Ÿª∑’Ë 4 · ¥ß‡ ª§μ√—¡¢Õß —≠≠“≥ pulse

´÷Ëß¡’√Ÿª√à“ß‡ªìπ sinc function

∑’Ë‡ªìπæ◊Èπ∞“π¢Õß —≠≠“≥·∫∫ OFMD

®“°√Ÿª∑’Ë 4 ·≈– √Ÿª∑’Ë 5 ®–‡ÀÁπ‰¥â«à“ sub

carrier A ·≈– B ®–Àà“ß°—π‡∑à“°—∫ f

 ƒ = 1
Ts

‚¥¬∑’Ë T
S
 §◊Õ§«“¡°«â“ß¢Õß∫‘∑¢âÕ¡Ÿ≈

∑’Ë¡“ : http://140.123.106.13/~wl/ofdm/pdfnew/Chapter%202%20
The%20Basic%20Principles%20of%20OFDM.pdf

√Ÿª∑’Ë 5 · ¥ß§≈◊Ëπæ“Àå¬àÕ¬¢Õß√–∫∫

Orthogonal Frequency Division Multiplexing

®“°√Ÿª∑’Ë 5 ®–‡ÀÁπ«à“‚∑π§«“¡∂’Ë B ¡’§à“‡ªìπ

»Ÿπ¬å∑’Ëμ√ß°≈“ß¢Õß‚∑π§«“¡∂’Ë A ·≈–¬—ß¡’§à“‡ªìπ

»Ÿπ¬å∑’Ë§«“¡∂’Ë C ·≈– D ¥â«¬‡™àπ°—π ÷́Ëß®–‰¥â«à“

‚∑π§«“¡∂’Ë B ‰¡à√∫°«π§«“¡∂’Ë A C D ‡≈¬ ·≈–

„π∑“ß°≈—∫°—π ∑ÿ°§«“¡∂’Ë‰¡à√∫°«π°—π‡≈¬ À√◊Õ

∑’Ë‡√’¬°«à“§«“¡∂’Ë‡À≈à“π’Èμ—Èß©“°°—π (Orthogonal) ÷́Ëß

™àÕß«à“ß√–À«à“ß§«“¡∂’Ë¬àÕ¬®–‡ªìπ 1/T
S
 πâÕ¬°«à“°√≥’

∑’Ë‡ªìπ FDM ∏√√¡¥“∑—Ë«‰ª ÷́Ëß¡’™àÕß«à“ßÕ¬Ÿà∑’Ë 2/T
S

·≈–‡¡◊ËÕÀ“æ◊Èπ∑’Ë„μâ√Ÿª§≈◊Ëπ®–‰¥â§à“‡ªìπ»Ÿπ¬å‡ ¡Õ

√–∫∫¡“μ√∞“π DVB-T
√–∫∫¡“μ√∞“π DVB-T ‰¥â∂Ÿ°μ’æ‘¡æå‚¥¬„™â

™◊ËÕ‡√’¬°«à“ EN 300 744 ´÷Ëß‰¥â∫√√¬“¬∂÷ß‚§√ß √â“ß

¢Õß™ÿ¥¢âÕ¡Ÿ≈ (framing structure) °“√‡¢â“√À— ™àÕß

 —≠≠“≥ (channel coding) ·≈–°“√º ¡ —≠≠“≥

 ”À√—∫‚∑√∑—»πå¿“§æ◊Èπ¥‘π√–∫∫¥‘®‘μÕ≈ (modulation

for digital terrestrial television) ÷́Ëß “¡“√∂∑’Ë®–¥Ÿ

√“¬≈–‡Õ’¬¥‰¥â®“°‡«Á∫‰´μå¢Õß ETSI „π™◊ËÕ¢Õß

ETSI TS 101 154  ”À√—∫ DVB-T ®– àß¢âÕ¡Ÿ≈¢Õß

¿“æ·≈–‡ ’¬ß∑’Ë‡¢â“√À— ‡ªìπ MPEG-2 ·≈– MPEG-4
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(H.264/MPEG-4 AVC) „π∫“ßª√–‡∑»®–¡’°“√

ª√—∫ª√ÿß¡“μ√∞“π DVB-T ‡æ‘Ë¡‡μ‘¡°àÕπ∑’Ë®–π”‰ª„™â

¿“¬„πª√–‡∑» ‡™àπ √–∫∫ D-Book „πª√–‡∑»Õ—ß°ƒ…

√–∫∫ DGTVi „πª√–‡∑»Õ‘μ“≈’ ·≈–√–∫∫ NorDig

„π°≈ÿà¡ª√–‡∑»  ·°π¥‘‡π‡«’¬ πÕ°®“°π’È·≈â«¬—ß‰¥â

¡’°“√æ—≤π“ DVB-T „Àâ‡ªìπ DVB-H (Handheld)

 ”À√—∫‡§√◊ËÕß√—∫·∫∫æ°æ“À√◊Õ‡§≈◊ËÕπ∑’Ë

°“√ àß¢âÕ¡Ÿ≈μ“¡¡“μ√∞“π DVB-T ‡ªìπ°“√

 àß¢âÕ¡Ÿ≈¥‘®‘μÕ≈®–„™â‡∑§π‘§°“√ àß·∫∫ COFDM

´÷Ëß®– àß¢âÕ¡Ÿ≈‡ªìπ™ÿ¥Ê ‡√’¬ß°—π‰ª·≈–®–¡’™à«ß‡«≈“

‡«âπ«à“ß√–À«à“ß¢âÕ¡Ÿ≈·μà≈–™ÿ¥‡≈Á°πâÕ¬ (Guard)

∑”„Àâ‡§√◊ËÕß√—∫ “¡“√∂∑’Ë®–∑πμàÕ ¿“«–∑’Ë§≈◊Ëπ

‡§≈◊ËÕπ∑’Ë´âÕπ°—πÀ≈“¬∑‘»∑“ß (multipath) ‰¥â ´÷Ëß∂â“

‡°‘¥ multipath ¢÷Èπ „π°√≥’¢Õß°“√·æ√à¿“æ‚∑√∑—»πå

ÕÕ°Õ“°“»·∫∫Õπ“≈Õ°®–∑”„Àâ√—∫ —≠≠“≥‰¥â

‰¡à™—¥§◊ÕÕ“®¡’¿“æ´âÕπ°—π‰¥â πÕ°®“°π’È·≈â«√–∫∫

DVB-T ¬—ß “¡“√∂∑’Ë®–„™â°“√ àß —≠≠“≥·∫∫

‚§√ß¢à“¬§«“¡∂’Ë‡¥’¬« (Single Frequency Network:

SFN) ´÷Ëß∑”„Àâ‡§√◊ËÕß àßÀ≈“¬Ê ‡§√◊ËÕß “¡“√∂∑’Ë®–

„™â§«“¡∂’Ë„π°“√ àßæ√âÕ¡Ê °—π ‚¥¬‰¡à√∫°«π°—π

(ICI : Inter Channel Interference) ´÷Ëß®–¡’ª√–‚¬™πå¡“°

„π°“√∂à“¬∑Õ¥∑«π —≠≠“≥‚¥¬„™â§«“¡∂’Ë‡¥’¬«°—π

÷́Ëß∑”„Àâ “¡“√∂‡æ‘Ë¡ ∂“π’∑«π —≠≠“≥„π∫“ßæ◊Èπ∑’Ë

∑’Ë‡ªìπ®ÿ¥Õ—∫ —≠≠“≥‡™àπ∂Ÿ°∫¥∫—ß‚¥¬¿Ÿ‡¢“ ‚¥¬∑’Ë

 ∂“π’ àß·μà≈– ∂“π’®–μâÕß¡’‡«≈“∑’Ëμ√ß°—π´÷Ëß

 “¡“√∂∑’Ë®–∑”‰¥â‚¥¬°“√‡∑’¬∫ (Sync) ¢âÕ¡Ÿ≈∑’Ë àß

°—∫‡«≈“¢Õß·μà≈–‡§√◊ËÕß àß∑’ËÕâ“ßÕ‘ß°—∫ GPS

∑’Ë¡“ : http://www.enensys.com/solutions/ip-distribution.html

√Ÿª∑’Ë 6 · ¥ß√–∫∫‚§√ß¢à“¬À≈“¬§«“¡∂’Ë (MFN)

·≈–§«“¡∂’Ë‡¥’¬« (SFN)

 ”À√—∫ DVB-T ·≈â«®–·∫àß‚À¡¥°“√∑”ß“π

‡ªìπ Õß‚À¡¥μ“¡®”π«π§≈◊Ëπæ“Àå¬àÕ¬∑’Ë„™â„π

°“√ àß¢âÕ¡Ÿ≈ §◊Õ‚À¡¥ 2K ·≈–‚À¡¥ 8K ÷́Ëß®–„™â

®”π«π§≈◊Ëπæ“Àå‡ªìπ 1705 §≈◊Ëπæ“Àå ·≈– 6817

§≈◊Ëπæ“Àå ‚¥¬∑’Ë·μà≈–§≈◊Ëπæ“Àå°Á®–Àà“ß°—πª√–¡“≥

4kHz À√◊Õ 1kHz μ“¡≈”¥—∫ √–∫∫ DVB-T ®–„™â°“√

º ¡ —≠≠“≥ “¡√Ÿª·∫∫ §◊Õ QPSK 16QAM ·≈–

64QAM ´÷Ëß°Á¢÷ÈπÕ¬Ÿà°—∫„πÀ≈“¬Ê ª√–‡∑»∑’Ë„™â

√–∫∫π’È ‚¥¬ à«π„À≠à·≈â«°Á®–„™â§«“¡∂’Ë VHF ·≈–

UHF ∑’Ë¡’™àÕß§«“¡∂’Ë 7 Mhz ·≈– 8Mhz ¬°‡«âπ„π

‰μâÀ«—π∑’Ë„™â™àÕß§«“¡∂’Ë 6 Mhz

DVB-T „™â‡∑§π‘§°“√ àß —≠≠“≥·∫∫ COFDM

‚¥¬‡«âπ™à«ß‡«≈“°“√å¥ (Guard time) °àÕπ∑’Ë®– àß

¢âÕ¡Ÿ≈®√‘ß §à“¢Õß‡«≈“°“√å¥ “¡“√∂∑’Ë®–ª√—∫‡≈◊Õ°‰¥â
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´÷Ëß®– àßº≈°—∫§«“¡‡√Á«¢Õß¢âÕ¡Ÿ≈ ·≈–¢π“¥æ◊Èπ∑’Ë¢Õß

‚§√ß¢à“¬§«“¡∂’Ë‡¥’¬« °≈à“«§◊Õ∂â“„™â‡«≈“°“√å¥¡“°

¢π“¥æ◊Èπ∑’Ë¢Õß‚§√ß¢à“¬§«“¡∂’Ë‡¥’¬«°Á®–„À≠à‰ª¥â«¬

‚¥¬‰¡à‡°‘¥°“√√∫°«π°—π√–À«à“ß¢âÕ¡Ÿ≈∑’Ë àß (ISI :

inter symbol interference)

√Ÿª∑’Ë 7 · ¥ß™à«ß‡«≈“°“√å¥‡æ◊ËÕ·°â‰¢ªí≠À“

¢Õß —≠≠“≥À≈“¬∑‘»∑“ß

√Ÿª∑’Ë 8 · ¥ß°“√‡°‘¥°“√√∫°«π (ISI)

Õ—π‡π◊ËÕß¡“®“°°“√ –∑âÕπ¢Õß —≠≠“≥

∑”„Àâ‡°‘¥ —≠≠“≥À≈“¬∑‘»∑“ß

√Ÿª∑’Ë 9 · ¥ß à«π¢Õß Cyclic prefix „π à«πμâπ

¢Õß OFDM symbols ∑’Ë®–Õ¬Ÿà„π™à«ß‡«≈“°“√å¥

´÷Ëß®–™à«¬„Àâ‰¡à‡°‘¥ªí≠À“ ISI

DVB-T °“√·æ√à¿“æ∑’«’√–∫∫¥‘®‘μÕ≈
°√–∫«π°“√„π°“√·æ√à¿“æ —≠≠“≥∑’«’

¥‘®‘μÕ≈ “¡“√∂°√–∑”‰¥â¥—ß√Ÿª∑’Ë 10 ´÷Ëß®–‡ÀÁπ«à“

¡’¢—ÈπμÕπÀ≈“¬¢—ÈπμÕπμ—Èß·μà°“√§—¥‡≈◊Õ°¢âÕ¡Ÿ≈

∑’Ë®–∑”°“√ àß«à“®–¡“®“°·À≈àß„¥ ÷́Ëß¡’‰¥â∑—Èß∑’Ë‡ªìπ

 —≠≠“≥∑’Ë ‡ªìπ¿“æ·≈– —≠≠“≥∑’Ë ‡ªìπ¢âÕ¡Ÿ≈

÷́Ëß —≠≠“≥‡À≈à“π’È®–∂Ÿ°‡¢â“√À— À≈“¬¢—ÈπμÕπ

‡æ◊ËÕªÑÕß°—π·≈–·°â‰¢¢âÕº‘¥æ≈“¥¢Õß¢âÕ¡Ÿ≈∑’ËÕ“®®–

‡°‘¥¢÷Èπ ·≈– “¡“√∂∑’Ë®–Õ∏‘∫“¬¢—ÈπμÕπμà“ßÊ ‰¥â¥—ßπ’È
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Source coding and MPEG-2
multiplexing (MUX)
 —≠≠“≥«’¥’‚Õ ·≈–‡ ’¬ß ∑’Ë∂Ÿ°∫’∫Õ—¥·≈â«

√«¡∑—Èß¢âÕ¡Ÿ≈®–∂Ÿ°√«¡ —≠≠“≥ (Multiplexing) ‡æ◊ËÕ

 àß‡¢â“‰ª„π™ÿ¥¢âÕ¡Ÿ≈√“¬°“√ MPEG (MPEG program

stream) (MPEG PSs)  —≠≠“≥ MPEG-PSs ´÷ËßÕ“®

®–¡’À≈“¬™ÿ¥®–∂Ÿ°‡√’¬ßμàÕ°—π‡ªìπ™ÿ¥¢âÕ¡Ÿ≈¢π àß

MPEG (MPEG transport steam) (MPEG-TS) ´÷Ëß®–

‡ªìπ —≠≠“≥¥‘®‘μÕ≈æ◊Èπ∞“π∑’Ë®–∂Ÿ° àßÕÕ°Õ“°“»

·≈–√—∫™¡‚¥¬™ÿ¥√—∫∑’«’¥‘®‘μÕ≈ (Set Top Boxes, STB)

§«“¡‡√Á«¢Õß¢âÕ¡Ÿ≈∑’Ë„™â®–¢÷ÈπÕ¬Ÿà°—∫®”π«π¢Õß√À— 

·≈–æ“√“¡‘‡μÕ√å¢Õß°“√¡Õ¥Ÿ‡≈μ ´÷ËßÕ“®®–¡’§à“Õ¬Ÿà

„π™à«ß 5 ∂÷ß 32 Mbps ¥—ß· ¥ß„πμ“√“ß∑’Ë 1

√Ÿª∑’Ë 10 ∫≈äÕ°‰¥Õ·°√¡· ¥ß√–∫∫°“√·æ√à°√–®“¬¿“æ·∫∫ DVB-T

μ“√“ß∑’Ë 1 · ¥ß§à“§«“¡‡√Á«„π°“√ àß¢âÕ¡Ÿ≈ „πÀπà«¬ Mbit/s  ”À√—∫ DVB-T ∑’Ë¡’¢àÕß —≠≠“≥°«â“ß 8 Mhz
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Splitter
™ÿ¥¢âÕ¡Ÿ≈ MPEG-TSs  Õß™ÿ¥∑’Ë·μ°μà“ß°—π

 “¡“√∂∑’Ë®–∂Ÿ° àß‰ªæ√âÕ¡Ê °—π„π‡«≈“‡¥’¬«°—π‰¥â

‚¥¬„™â‡∑§π‘§∑’Ë‡√’¬°«à“ Hierarchical Transmission

´÷Ëß‡ªìπ‰¥â∑—Èß°“√ àß —≠≠“≥∑’«’·∫∫¡“μ√∞“π (SDTV)

·≈– —≠≠“≥∑’«’√“¬≈–‡Õ’¬¥ Ÿß (HDTV) ∫π§≈◊Ëπ

æ“Àå‡¥’¬«°—π ‚¥¬∑—Ë«‰ª·≈â« —≠≠“≥∑’«’·∫∫

¡“μ√∞“π®–¡’§«“¡∑π∑“π (robus) °«à“ —≠≠“≥

∑’«’√“¬≈–‡Õ’¬¥ Ÿß ´÷Ëß∑’Ë¿“§√—∫∂â“ —≠≠“≥∑’Ë√—∫‰¥â¡’

§ÿ≥¿“æ¥’æÕ°Á®–√—∫ —≠≠“≥∑’«’√“¬≈–‡Õ’¬¥ Ÿß‰¥â

·μà∂â“§ÿ≥¿“æ —≠≠“≥‰¡à¥’æÕ ‡§√◊ËÕß√—∫°Á®–√—∫

 —≠≠“≥‡ªìπ —≠≠“≥∑’«’·∫∫¡“μ√∞“π·∑π

MUX adaptation and energy dispersal
™ÿ¥¢âÕ¡Ÿ≈ MPEG-TS ®–∂Ÿ°®—¥‡ªìπ™ÿ¥¢âÕ¡Ÿ≈

∑’Ë¡’§«“¡¬“«§ß∑’Ë 188 bytes ¥â«¬‡∑§π‘§∑’Ë‡√’¬°«à“

energy dispersal ÷́Ëß®–‡ªìπ°“√°√–®“¬æ≈—ßß“π„Àâ

°—∫∫‘∑¢âÕ¡Ÿ≈ 1 ·≈– 0 ‡∑à“Ê °—π·≈–ªÑÕß°—π°√≥’

∑’Ë¢âÕ¡Ÿ≈‡ªìπ 0 À√◊Õ 1 μ‘¥μàÕ°—π‡ªìπ‡«≈“π“π ´÷Ëß

 “¡“√∂∑”‰¥â‚¥¬°“√„™â¢âÕ¡Ÿ≈®“°«ß®√°”‡π‘¥ —≠≠“≥

 ÿà¡¡“‡¢â“√À— °—∫¢âÕ¡Ÿ≈∑’Ë®– àß

External encoder
„π à«ππ’È ®–∑”°“√‡æ‘Ë¡ à«π∑’Ë‡ªìπ¢âÕ¡Ÿ≈

‡∫◊ÈÕßμâπ„π°“√∑” error collection ´÷Ëß®–∑”„Àâ “¡“√∂

·°â‰¢¢âÕ¡Ÿ≈∑’Ëº‘¥æ≈“¥∑’Ë¿“æ√—∫‰¥â∂÷ß 8 bytes ®“°

¢âÕ¡Ÿ≈ 188 bytes ¢Õß·μà≈–™ÿ¥¢âÕ¡Ÿ≈ ‚¥¬°“√„™â

·∂∫√À— ‡™‘ß‡ âπ (Linear Block Code) ∑’Ë¡’™◊ËÕ«à“

Reed-Solomon RS (204,188) ‚¥¬°“√‡æ‘Ë¡¢âÕ¡Ÿ≈‡¢â“‰ª

16 bytes „π™ÿ¥¢âÕ¡Ÿ≈®√‘ß 188 bytes ∑”„Àâ‰¥â¢âÕ¡Ÿ≈

∑’Ë àß°≈“¬‡ªìπ 204 bytes

External interleaver
®–∑”°“√®—¥‡√’¬ß≈”¥—∫¢âÕ¡Ÿ≈„À¡à ‚¥¬„™â

‡∑§π‘§ convolutional interleaving ‡æ◊ËÕ„Àâ “¡“√∂

∑πμàÕ°√≥’∑’Ë‡°‘¥¢âÕº‘¥æ≈“¥μ‘¥μàÕ°—π¬“«Ê ‰¥â¥’¢÷Èπ

‚¥¬°“√∑” Internal encoder

„π à«ππ’È®–∑”°“√‡æ‘Ë¡¢âÕ¡Ÿ≈‡æ◊ËÕ‡ªìπª√–‚¬™πå

„π°“√∑” error collection Õ’°√–¥—∫Àπ÷Ëß ‚¥¬°“√

·∑√° convolutional code ‡¢â“‰ª ´÷Ëß®–μ—«™ÿ¥√—∫ Set

Top Box (STB) ®–· ¥ß‡¡πŸ à«ππ’È‡ªìπ FEC (Forward

Error Collection) ‚¥¬®–¡’Àâ“‚§¥‡√∑ §◊Õ 1/2, 2/3, 3/4,

4/5 ·≈– 7/8

Internal interleaver
∑’Ë à«ππ’È≈”¥—∫¢âÕ¡Ÿ≈®–∂Ÿ°®—¥„À¡àÕ’°√Õ∫

‡æ◊ËÕ≈¥°“√‡°‘¥ ¢âÕº‘¥æ≈“¥·∫∫ burst error ‚¥¬

°“√∑” block Interleaving

Mapper
≈”¥—∫∫‘∑¢âÕ¡Ÿ≈¥‘®‘μÕ≈®–∂Ÿ°®—¥‡ªìπ°≈ÿà¡

 —≠≈—°…≥å (symbol) ‡™‘ß´âÕπ ‡æ◊ËÕ„Àâ‡À¡“–°—∫°“√

∑” QPSK 16-QAM À√◊Õ 64-QAM ´÷Ëß®–„Àâº≈ÕÕ°

¡“‡ªìπ™ÿ¥¢âÕ¡Ÿ≈ I/Q  ”À√—∫∑” IFFT μàÕ‰ª

Frame adaptation
°≈ÿà¡ —≠≈—°…≥å‡™‘ß ấÕπ®–∂Ÿ°®—¥°≈ÿà¡‡ªìπ

·∂∫Ê ∑’Ë¡’§«“¡¬“« 1512, 3024, À√◊Õ 6048

 —≠≈—°…≥åμàÕ·∂∫ ‚¥¬‡ø√¡¢âÕ¡Ÿ≈®–¡’§«“¡¬“«

68 ·∂∫ ·≈–´Ÿ∫‡ªÕ√å‡ø√¡ (Superfame) ®–¡’ 4 ‡ø√¡

Pilot and TPS signals
 —≠≠“≥ pilot ®–∂Ÿ°„ à‡¢â“‰ª‡æ◊ËÕ„Àâ¿“§√—∫

 “¡“√∂√—∫ —≠≠“≥‰¥âßà“¬¢÷Èπ „π™à«ß¢Õß°“√
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´‘ß‚§√‰π´å ·≈– Õ‘§«Õ‰≈‡´ —́π  à«π —≠≠“≥ TPS

(Transmission Parameters Signaling) ®– àß§à“

æ“√“¡‘‡μÕ√å¢Õß —≠≠“≥·≈–‡æ◊ËÕ∫àß∫Õ°∂÷ßμ—«‡´≈

∑’Ë àß —≠≠“≥ÕÕ°¡“ ÷́Ëß¿“§√—∫®–μâÕß “¡“√∂

∑’Ë®–´‘ß‚§√‰π´å Õ‘§«Õ‰≈´å ·≈–¥’‚§¥ —≠≠“≥‰¥â

‡æ◊ËÕ∑’Ë®–‡¢â“∂÷ß¢âÕ¡Ÿ≈∑’Ë àß¡“®“° TPS ‚¥¬∑’Ë¿“§√—∫

®–√Ÿâ®—°¢âÕ¡Ÿ≈π’ÈÕ¬Ÿà°àÕπ·≈â« ¢âÕ¡Ÿ≈ TPS π’È®–„™â„π

°√≥’æ‘‡»…‡™àπ°“√‡ª≈’Ë¬πæ“√“¡‘‡μÕ√å °“√‡√‘Ë¡

´‘ß‚§√‰π´å„À¡à ‡ªìπμâπ

OFDM Modulation
·∂∫¢Õß¢âÕ¡Ÿ≈®–∂Ÿ°¡Õ¥Ÿ‡≈μ¥â«¬‡∑§π‘§

·∫∫ OFDM ‚¥¬„™â®”π«π§≈◊Ëπæ“Àå 2048 , 4096 À√◊Õ

8192 §≈◊Ëπæ“Àå (2k, 4k, 8k mode μ“¡≈”¥—∫) ‚¥¬∑’Ë

°“√‡æ‘Ë¡®”π«π§≈◊Ëπæ“Àå‰¡à‰¥â¡’º≈μàÕ∫‘∑‡√μ∑’Ë„™â

Guard interval insertion
™à«ß‡«≈“°“√å¥®–¡’°“√ àß¢âÕ¡Ÿ≈∑’Ë§—¥≈Õ°

∫“ß à«π¢Õß¢âÕ¡Ÿ≈∑’Ë®– àß®√‘ß ´÷Ëß‡√’¬°«à“ cyclic

prefix ‡æ◊ËÕ≈¥§«“¡´—∫´âÕπ¢Õß°“√ √â“ß¿“§√—∫

÷́Ëß§«“¡¬“«¢Õß™ÿ¥¢âÕ¡Ÿ≈Õ“®®–¡’§à“‡ªìπ 1/32, 1/16,

1/18 À√◊Õ 1/4 ¢Õß¢âÕ¡Ÿ≈∑’Ë®– àß®√‘ß °“√ àß Cyclic

prefix ¡’§«“¡®”‡ªìπμâÕß„™â„π°“√ àß√–∫∫

§«“¡∂’Ë‡¥’¬«

DAC and front-end
 —≠≠“≥¥‘®‘μÕ≈®–∂Ÿ°·ª≈ß‰ª‡ªìπ —≠≠“≥

Õ–π“≈Õ°‚¥¬«ß®√¥‘®‘μÕ≈∑ŸÕ–π“≈Õ° (DAC)

®“°π—Èπ®÷ß®–∂Ÿ°º ¡‡¢â“°—∫§«“¡∂’Ë«‘∑¬ÿ¬à“π VHF À√◊Õ

UHF ‚¥¬¿“§ RF front-end ‚¥¬∑’Ë®–„™â·∫π¥å«‘¥∏å

 ”À√—∫·μà≈–™àÕß DVB-T ‡ªìπ 5, 6, 7 À√◊Õ 8 Mhz

 ”À√—∫§à“§«“¡∂’Ë ÿà¡ (sample rate) ¢Õß‡∫ ·∫π¥å

∑’Ë®ÿ¥∑“ß‡¢â“¢Õß DAC ®–¢÷ÈπÕ¬Ÿà°—∫·∫π¥å«‘¥∏å¢Õß

™àÕß —≠≠“≥ (channel bandwidth) π—Ëπ§◊Õ

ƒs =
8 B Sample/s

7
‚¥¬∑’Ë B §◊Õ channel bandwidth „πÀπà«¬ Hz

‡Õ° “√Õâ“ßÕ‘ß
http://en.wikipedia.org/wiki/DVB-T

http://en.wikipedia.org/wiki/Single-frequency_network

http://en.wikipedia.org/wiki/Multi-frequency_network

http://bwrc.eecs.berkeley.edu/classes/ee225c/Lectures/

Lec16_ofdm.pdf

http://en.wikipedia.org/wiki/Orthogonal_frequency-

division_multiplexing

http://en.wikipedia.org/wiki/Cyclic_prefix

http://www.create.ucsb.edu/ATON/01.01/OFDM.pdf

http://searchnetworking.techtarget.com/sDefinition/

0,,sid7_gci523666,00.html

http://www.laceys.tv/secure/content/view/40/32/

http://wiznet.tistory.com/entry/Digital-Set-Top-Box-

STBPVR-Block-Diagrams-Reference-Designs

http://zone.ni.com/devzone/cda/tut/p/id/3740

http://www.comlab.hut.fi/opetus/333/2004_2005_slides/

ofdm.pdf

http://www.une.edu.ve/~jduran/Dvb.htm

Savo G. Glisic, çAdvanced Wireless Communications

4G Cognitive and Cooperative Broadband

Technologyé, Second Edition, John Wiley & Sons Ltd.

Ramjee Prasad, çOFDM for Wireless Communications

Systemsé, Artech House, Inc.
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Mobile TV √–∫∫ DVB-H
∏πŸ ‡»«μ»√’∂«—≈¬å
™ÿ¥“ ∏√√¡πÿ«—μ‘
Frequency & License Management Department
∫¡®. ·Õ¥«“π´å Õ‘π‚ø√å ‡´Õ√å«‘ 

1. ∫∑π”
‡¡◊ËÕæŸ¥∂÷ß Mobile TV À√◊Õ‚∑√∑—»πå∫π¡◊Õ∂◊Õ À≈“¬∑à“πÕ“®®– ß —¬«à“∑”‰¡¡“π”‡ πÕ‡√◊ËÕßπ’È

‡æ√“–∑ÿ°«—ππ’ÈºŸâ„Àâ∫√‘°“√‚∑√»—æ∑å‡§≈◊ËÕπ∑’ËÀ≈“¬√“¬ ‡™àπ AIS, DTAC ·≈– True Move ‰¥â‡ªî¥„Àâ∫√‘°“√

°—πÕ¬Ÿà·≈â«·≈–‡§√◊ËÕß¡◊Õ∂◊Õ∫“ß√ÿàπ°Á “¡“√∂¥Ÿ‚∑√∑—»πå‰¥â‚¥¬μ√ß ®÷ßÕ¬“°®–‡√’¬π„Àâ∑√“∫«à“°√≥’¢Õß°“√

¥Ÿ‚∑√∑—»πåºà“πºŸâ„Àâ∫√‘°“√‚∑√»—æ∑å‡§≈◊ËÕπ∑’Ë„π¢≥–π’Èπ—Èπ ‡ªìπ°“√ àß —≠≠“≥ºà“π√–∫∫ GPRS (General Packet

Radio Service) À√◊Õ EDGE (Enhanced Data rates for GSM Evolution) À√◊Õºà“π HSPA (High Speed Packet

Access) „π√–∫∫ 3G ¢ÕßºŸâ„Àâ∫√‘°“√‚∑√»—æ∑å‡§≈◊ËÕπ∑’Ë ºŸâ„™â∫√‘°“√μâÕß‡ ’¬§à“∫√‘°“√‡ªìππ“∑’À√◊Õμ“¡·æÁ°‡°®

(package) ∑’ËºŸâ„Àâ∫√‘°“√·μà≈–√“¬°”Àπ¥ ¢âÕ‡ ’¬¢Õß°“√¥Ÿ‚∑√∑—»πåºà“π‡§√◊Õ¢à“¬‚∑√»—æ∑å‡§≈◊ËÕπ∑’Ë

„πªí®®ÿ∫—πÕ¬à“ß EDGE ¡’§ÿ≥¿“æ¢Õß¿“æ¬—ß‰¡à™—¥π—° ‡æ’¬ß·§àæÕ¥Ÿ‰¥â ‡π◊ËÕß®“°Õ—μ√“§«“¡‡√Á«¢Õß¢âÕ¡Ÿ≈

√–∫∫ EDGE §àÕπ¢â“ßμË” ∑”„ÀâºŸâ„Àâ∫√‘°“√‚∑√»—æ∑å‡§≈◊ËÕπ∑’ËμâÕß≈¥¢π“¥·≈–√“¬≈–‡Õ’¬¥¢Õß¢âÕ¡Ÿ≈¿“æ

≈ß¡“¡“° ‡æ◊ËÕ„Àâ “¡“√∂ àß√“¬°“√‚∑√∑—»πåºà“π™àÕß —≠≠“≥‰¥â·≈– “¡“√∂√—∫™¡‚¥¬¿“æ‰¡à°√–μÿ°

πÕ°®“°π’È°“√‡ªî¥√—∫ àß¢âÕ¡Ÿ≈ºà“π√–∫∫ EDGE Õ¬à“ßμàÕ‡π◊ËÕß®–∑”„Àâ‡§√◊ËÕß‚∑√»—æ∑å¡◊Õ∂◊Õ„™âæ≈—ßß“π®“°

·∫μ‡μÕ√’ËÀ¡¥‰ªÕ¬à“ß√«¥‡√Á«
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 à«π°“√¥Ÿ‚∑√∑—»πå®“°‡§√◊ËÕß¡◊Õ∂◊Õ∫“ß√ÿàπ∑’Ë¡’

√“§“§àÕπ¢â“ß∂Ÿ°π—Èπ ‰¡à‰¥â√—∫ —≠≠“≥‚∑√∑—»πåºà“π

‡§√◊Õ¢à“¬√–∫∫‚∑√»—æ∑å‡§≈◊ËÕπ∑’Ë·μà‡ªìπ°“√√—∫

 —≠≠“≥‚¥¬μ√ß®“° ∂“π’«‘∑¬ÿ‚∑√∑—»πå™àÕßμà“ßÊ

‚¥¬ºŸâº≈‘μ‡æ’¬ß‡æ‘Ë¡«ß®√¿“§√—∫ —≠≠“≥‡¢â“‰ª

„πμ—«‡§√◊ËÕß¡◊Õ∂◊Õ‡æ◊ËÕ√—∫ —≠≠“≥‚∑√∑—»πå∑’Ë

ÕÕ°Õ“°“»®“°‚∑√∑—»πå™àÕßμà“ßÊ „πªí®®ÿ∫—π

°“√√—∫ —≠≠“≥®“°‡§√◊ËÕß¡◊Õ∂◊Õª√–‡¿∑π’È¿“æ®–

‰¡à™—¥‡®π·≈– à«π„À≠à¿“æ®–≈â¡ ‡À¡◊Õπ°√≥’

°“√¥Ÿ‚∑√∑—»πå„π√∂¬πμå ‡π◊ËÕß®“° ¿“«–∑’Ë

‡§√◊ËÕß¡◊Õ∂◊ÕμâÕß‡§≈◊ËÕπ∑’Ë∑”„Àâ —≠≠“≥¡“¬—ß

‡§√◊ËÕß√—∫‰¡à§ß∑’Ë¡’°“√‡ª≈’Ë¬π·ª≈ßμ≈Õ¥‡«≈“®“°

°“√ –∑âÕπ·≈–°“√À—°‡À¢Õß§≈◊Ëπ®“°Õ“§“√μà“ßÊ

∑’Ë¡’Õ¬Ÿà¡“°¡“¬„π‡¢μ‡¡◊ÕßÕ¬à“ß°√ÿß‡∑æ¡À“π§√

√«¡∑—Èß°“√∫¥∫—ß —≠≠“≥®“°Õ“§“√ ŸßÊ ®÷ß¡’

§ÿ≥¿“æ¢Õß¿“æ∑’Ë ‰¡à¥’§◊Õ¡’Õ“°“√¿“æ≈â¡Õ¬Ÿà

μ≈Õ¥‡«≈“

·μà Mobile TV ∑’Ë®–°≈à“«μàÕ‰ªπ’È ‡ªìπ‡∑§‚π‚≈¬’

∑’Ë∂◊Õ«à“¬—ß„À¡à„π¢≥–π’È ‡π◊ËÕß®“°‡æ‘Ëß‡°‘¥¢÷Èπ‰¡à°’Ëªï

π’È‡Õß ‡ªìπ°“√ àß —≠≠“≥„π√–∫∫¥‘®‘μÕ≈‰ª¬—ß

‡§√◊ËÕß√—∫‚¥¬‰¡àºà“π‡§√◊Õ¢à“¬¢ÕßºŸâ „Àâ∫√‘°“√

‚∑√»—æ∑å‡§≈◊ËÕπ∑’Ë °≈à“«§◊Õ„§√¡’‡§√◊ËÕß¡◊Õ∂◊Õ√ÿàπ„À¡à

∑’Ë√Õß√—∫°“√√—∫ —≠≠“≥π’È °Á “¡“√∂√—∫™¡√“¬°“√

‚∑√∑—»πå‰¥â ‚¥¬‰¡àμâÕß‡ ’¬§à“„™â®à“¬ „π°“√„™â GPRS

À√◊Õ EDGE „Àâ°—∫ºŸâ„Àâ∫√‘°“√‚∑√»—æ∑å‡§≈◊ËÕπ∑’Ë

·μà Mobile TV π’ÈÕ“®®–μâÕß‡ ’¬§à“∫√‘°“√„Àâ°—∫

ºŸâ„Àâ∫√‘°“√„π∫“ß√“¬°“√ ∑—Èßπ’È¢÷ÈπÕ¬Ÿà°—∫π‚¬∫“¬

¢Õß∫√‘…—∑·≈–√Ÿª·∫∫¢Õß∏ÿ√°‘® ¥—ßπ—Èπ ®÷ß‡ªìπ

‡√◊ËÕß„À¡à∑’Ëπà“ π„® Mobile TV π—Èπ ¡’À≈“¬‡∑§‚π‚≈¬’

·μà‡∑§‚π‚≈¬’∑’Ë®–°≈à“«∂÷ßπ’È√Ÿâ®—°°—π„π™◊ËÕ¢Õß DVB-H

(Digital Video Broadcasting- Handheld)

°àÕπ∑’Ë®–°≈à“«∂÷ß DVB-H ¢ÕæŸ¥∂÷ß√–∫∫

°“√ à ß —≠≠“≥‚∑√∑—»πå „Àâ∑√“∫æÕ — ß ‡¢ª

°“√ àß —≠≠“≥‚∑√∑—»πå„πªí®®ÿ∫—π “¡“√∂·∫àßÕÕ°

‰¥â‡ªìπ 2 √–∫∫ √–∫∫·√°‡ªìπ°“√ àß —≠≠“≥

‚∑√∑—»πå·∫∫Õπ“≈ÁÕ° (analog video broadcast)

´÷Ëß‡ªìπ‡∑§‚π‚≈¬’∑’Ë¡’°“√„™âß“π¡“π“π·≈â«·≈–

∑ÿ°«—ππ’Èª√–‡∑»‰∑¬°Á¬—ß„™âÕ¬Ÿà  à«π√–∫∫∑’Ë Õß

‡ªìπ°“√ àß —≠≠“≥‚∑√∑—»πå·∫∫¥‘®‘μÕ≈ (digital

video broadcast) ́ ÷Ëß‡æ‘Ëß¡’°“√„™âß“π°—πÕ¬à“ß·æ√àÀ≈“¬

„πª√–‡∑»·∂∫¬ÿ‚√ªÀ≈—ßªï §.». 2000 π’È ‡Õß

¡“μ√∞“π∑’Ë„™â„π°“√ àß —≠≠“≥‚∑√∑—»πåπ’È‡√’¬°«à“

¡“μ√∞“π DVB-T (Digital Video Broadcasting-

Terrestrial) ´÷Ëß‰¥â√—∫§«“¡π‘¬¡ Ÿß  “‡ÀμÿÀ≈—°

‡π◊ËÕß®“°¡’¢âÕ¥’À≈“¬ª√–°“√‡¡◊ËÕ‡∑’¬∫°—∫°“√

 àß —≠≠“≥·∫∫Õπ“≈ÁÕ° ‡™àπ §ÿ≥¿“æ¢Õß¿“æ

·≈–‡ ’¬ß∑’Ë¥’°«à“  “¡“√∂∑π∑“πμàÕ —≠≠“≥

√∫°«π‰¥â¡“°¢÷Èπœ≈œ πÕ°®“°π’È√–∫∫ DVB-T

¬—ß„™â§«“¡°«â“ß¢Õß·∂∫§≈◊ËπÀ√◊Õ·∫π¥å«‘¥∑å

(bandwidth) „π°“√ àß —≠≠“≥‚∑√∑—»πå·μà≈–™àÕß

πâÕ¬°«à“ ∑”„ÀâºŸâ„Àâ∫√‘°“√ (service provider)

 “¡“√∂ àß™àÕß —≠≠“≥‚∑√∑—»πå‰¥â®”π«π¡“°¢÷Èπ

‚¥¬„™â·∫π¥å«‘¥∑å‡∑à“‡¥‘¡ πÕ°®“°π’È¬—ß “¡“√∂

‡æ‘Ë¡∫√‘°“√‡ √‘¡Õ◊ËπÊ πÕ°‡Àπ◊Õ®“°°“√ àß —≠≠“≥

‚∑√∑—»πå∏√√¡¥“ ‡™àπ √–∫∫‚∑√∑—»πå·∫∫§‘¥

§à“∫√‘°“√∑’Ë “¡“√∂‡≈◊Õ°‡©æ“–√“¬°“√∑’ËμâÕß°“√

√—∫™¡ ´÷Ëß∫√‘°“√‡ √‘¡‡À≈à“π’È “¡“√∂‡æ‘Ë¡√“¬‰¥â

„Àâ°—∫ºŸâ„Àâ∫√‘°“√‰¥â‡ªìπÕ¬à“ß¡“°
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2. §«“¡‡ªìπ¡“¢Õß DVB-H
‚∑√∑—»πå√–∫∫¥‘®‘μÕ≈ DVB-T ‰¥â√—∫§«“¡π‘¬¡

Õ¬à“ß·æ√àÀ≈“¬‡æ√“–¡’§«“¡ “¡“√∂„π°“√ àß¢âÕ¡Ÿ≈

∑’Ë‡√Á«·≈–¡’æ◊Èπ∑’Ë„π°“√„Àâ∫√‘°“√∑’Ë°«â“ß¢«“ß ®÷ß∑”„Àâ

‡°‘¥°“√‡√’¬°√âÕß„Àâ¡’°“√æ—≤π“¡“μ√∞“π„À¡à¢Õß

DVB ¢÷Èπ ‡æ◊ËÕ„™âß“π°—∫Õÿª°√≥å ◊ËÕ “√‰√â “¬·∫∫

æ°æ“‚¥¬‡©æ“– ®÷ß‡ªìπ®ÿ¥°”‡π‘¥¢Õß√–∫∫ DVB-H

‚¥¬√–∫∫ DVB-H μâÕß¡’§ÿ≥ ¡∫—μ‘∑’Ë‡æ‘Ë¡‡μ‘¡®“°

√–∫∫ DVB-T §◊Õ®–μâÕß∑”„ÀâÕÿª°√≥å·∫∫æ°æ“

‡™àπ ‚∑√»—æ∑å¡◊Õ∂◊Õ ‡§√◊ËÕßª“≈å¡ (Palm) ·≈– PDA

(Personal Digital Assistant) œ≈œ ∑’Ë¡’°“√„™âß“πÕ¬Ÿà

„πªí®®ÿ∫—π “¡“√∂√—∫ —≠≠“≥‰¥â∑—Èß„π√Ÿª·∫∫

¢Õß‡ ’¬ßÀ√◊Õ¿“æ‡§≈◊ËÕπ‰À« (Video Streaming)

‚¥¬§ÿ≥¿“æ¢Õß —≠≠“≥Õ¬Ÿà„π‡°≥±å∑’Ë¬Õ¡√—∫‰¥â

μâÕß„™âæ≈—ßß“πμË”°«à“√–∫∫ DVB-T ‡æ◊ËÕ™à«¬„Àâ

Õÿª°√≥å·∫∫æ°æ“ “¡“√∂„™âß“π‰¥âπ“π¢÷Èπ

μâÕß “¡“√∂√Õß√—∫°“√ àßμàÕ (handover)  —≠≠“≥‰¥â

π—Ëπ§◊Õ ¬—ß “¡“√∂√—∫ —≠≠“≥‰¥â‡¡◊ËÕÕÿª°√≥å

·∫∫æ°æ“‡§≈◊ËÕπ∑’Ë¢â“¡®“°æ◊Èπ∑’Ë„Àâ∫√‘°“√Àπ÷Ëß

‰ª¬—ßÕ’°æ◊Èπ∑’ËÀπ÷Ëß‰¥â·≈–μâÕß “¡“√∂√—∫- àß¢âÕ¡Ÿ≈

¥â«¬§«“¡‡√Á«∑’ËÀ≈“°À≈“¬√«¡∑—ÈßμâÕß∑π∑“πμàÕ

 —≠≠“≥√∫°«πμà“ßÊ ‰¥â¥’ §«“¡μâÕß°“√‡À≈à“π’È

‡ªìπ®ÿ¥‡√‘Ë¡μâπ„π°“√æ—≤π“®“°√–∫∫ DVB-T

 Ÿà√–∫∫ DVB-H

3. √Ÿª·∫∫¢Õß°“√ àß Mobile TV
°àÕπ∑’Ë®–°≈à“«∂÷ß√–∫∫ DVB-H „π√“¬≈–‡Õ’¬¥

¢Õ°≈à“«∂÷ß√Ÿª·∫∫À√◊Õ«‘∏’°“√ àß —≠≠“≥®“°

μ—«‡§√◊ËÕß àß‰ª¬—ß‡§√◊ËÕß√—∫·∫∫æ°æ“ °“√ àß

 —≠≠“≥ “¡“√∂∑”‰¥âÀ≈“¬√Ÿª·∫∫¥—ßπ’È§◊Õ

3.1 ·∫∫ Unicast ‡ªìπ°“√ àß‰ø≈å«’¥’‚Õ

¢π“¥‡≈Á°À√◊Õ¢âÕ¡Ÿ≈∑’Ë‰À≈Õ¬à“ßμàÕ‡π◊ËÕß (stream)

‰ª¬—ß≈Ÿ°§â“√“¬„¥√“¬Àπ÷Ëß‡ªìπ°“√‡©æ“– (one-to-one)

∫π‚§√ß¢à“¬‡´≈≈Ÿ≈“√å °“√ àß·∫∫π’ÈμâÕß°”Àπ¥

™àÕß„™âß“π‡©æ“– ”À√—∫ºŸâ„™â·μà≈–√“¬ ‚¥¬

‚§√ß¢à“¬ à«π„À≠à∑’Ë„™â§◊Õ HSDPA (High Speed

Downlink Packet Access) ·μà∂â“¡’°“√„™âß“π¡“°

®–¡’º≈μàÕ§ÿ≥¿“æ°“√∫√‘°“√Õ—π‡π◊ËÕß®“°·∂∫§≈◊Ëπ

§«“¡∂’Ë«‘∑¬ÿ∑’Ë¡’Õ¬Ÿà®”°—¥

√Ÿª∑’Ë 1 ‡§√◊ËÕß√—∫‚∑√∑—»πå√–∫∫ DVB-T ·≈–‡§√◊ËÕß√—∫‚∑√∑—»πå√–∫∫ DVB-H
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3.2 ·∫∫ Multicast ‡ªìπ°“√ àß¢âÕ¡Ÿ≈∑’Ë¡’

‡π◊ÈÕÀ“‡¥’¬«°—π‰ª¬—ßºŸâ√—∫À≈“¬Ê §π (one-to-many)

„π‡«≈“‡¥’¬«°—π∫π‚§√ß¢à“¬‡´≈≈Ÿ≈“√å °“√ àß·∫∫π’È

1 ™àÕß„™âß“π “¡“√∂ àß —≠≠“≥„Àâ°—∫ºŸâ„™âÀ≈“¬√“¬

À“°‡μÁ¡·≈â«μâÕß„™â™àÕß„À¡à„π°“√ àß —≠≠“≥

‚¥¬≈Ÿ°§â“‡À≈à“π’È®–μâÕß∑”°“√≈ß∑–‡∫’¬π‡æ◊ËÕ

°“√„™âß“π°àÕπ ‡∑§‚π‚≈¬’∑’Ë„™â§◊Õ MBMS (Multi

Broadcast Multicast Service) °“√ àß¢âÕ¡Ÿ≈·∫∫π’È

‡ªìπ°“√„™â·∂∫§≈◊Ëπ§«“¡∂’Ë‰¥âÕ¬à“ß¡’ª√– ‘∑∏‘¿“æ

·μà§à“„™â®à“¬¬—ß§ß ŸßÕ¬Ÿà

3.3 ·∫∫ Broadcast ‡ªìπ°“√„™â‚§√ß¢à“¬

«‘∑¬ÿ∑’Ë·¬°μà“ßÀ“°„π°“√ àß —≠≠“≥‚∑√∑—»πå

‚¥¬ 1 ™àÕß„™âß“π “¡“√∂ àß —≠≠“≥„Àâ°—∫

ºŸâ„™â∫√‘°“√Õ¬à“ß‰¡à®”°—¥®”π«π ‡À¡◊Õπ°“√ àß

√“¬°“√‚∑√∑—»πå¢Õß™àÕßμà“ßÊ „π∫â“π‡√“¢≥–π’È

∑’Ë„§√Ê  “¡“√∂√—∫ —≠≠“≥‰¥â ‡√’¬°«à“ broadcast

°“√ àß·∫∫π’È®–‰¡à¡’º≈°√–∑∫μàÕ§«“¡ “¡“√∂

¢Õß‚§√ß¢à“¬°“√„Àâ∫√‘°“√ ·¡â„π¢≥–π’È°“√ àß

¿“æ‡§≈◊Ë Õπ‰À«®– “¡“√∂ àßºà“π‚§√ß¢à“¬

‚∑√»—æ∑å‡§≈◊ËÕπ∑’Ë„π¬ÿ§ 2.5G À√◊Õ¬ÿ§ 3G °Áμ“¡

·μà‡π◊ËÕß®“°°“√ àß√“¬°“√‚∑√∑—»πå ´÷Ëß‡ªìπ°“√

 àß¢âÕ¡Ÿ≈¢π“¥„À≠à‰ª¬—ß‡§√◊ËÕß√—∫®”π«π¡“°π—Èπ

‰¡à “¡“√∂∑”‰¥âÕ¬à“ß‡μÁ¡∑’Ë∑—Èß„π¥â“π‡∑§π‘§·≈–

°“√≈ß∑ÿπ ¥—ßπ—Èπ ∑“ß‡≈◊Õ°Àπ÷Ëß§◊Õ°“√ √â“ß

‚§√ß¢à“¬°“√ àß·∫∫ broadcast ¡“„™â„π°“√„Àâ∫√‘°“√

Mobile TV

°“√ àß·∫∫ Broadcast ¡’À≈“¬‡∑§‚π‚≈¬’

¥â«¬°—π ‰¥â·°à DVB-H, T-DMB (Terrestrial Digital

Multimedia Broadcasting) , MBMS (Multimedia

Broadcast/Multicast Service) ·≈– MediaFlo (Media

Forward Link Only)  à«π°“√ àß·∫∫ Unicast ·≈–

Multicast ®–„™â‡∑§‚π‚≈¬’ ‡™àπ UMTS, IMT-2000,

UMB ·≈– WiMAX √“¬≈–‡Õ’¬¥∑“ß‡∑§π‘§¢Õß

‡∑§‚π‚≈¬’„π°“√ àß·∫∫ Broadcast ¢Õß DVB-H,

T-DMB, MBMS ·≈– MediaFlo ‰¥â· ¥ß„Àâ‡ÀÁπ

μ“¡μ“√“ß¥â“π≈à“ßπ’È

μ“√“ß∑’Ë 1 · ¥ß„Àâ‡ÀÁπ∂÷ß‡∑§‚π‚≈¬’°“√ Broadcast ·∫∫μà“ßÊ
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·¡â«à“ Mobile TV ®–¡’À≈“¬‡∑§‚π‚≈¬’°Áμ“¡

·μà DVB-H ‡ªìπ‡∑§‚π‚≈¬’∑’Ë‰¥â√—∫°“√¬Õ¡√—∫

®“°μ≈“¥ à«π„À≠à ‚¥¬‰¥â√—∫°“√ π—∫ πÿπ®“°

À≈“¬√âÕ¬∫√‘…—∑∑—Ë«‚≈°„π°“√æ—≤π“Õÿª°√≥å

Œ“√å¥·«√å·≈–´Õø∑å·«√å ¢âÕ‰¥â‡ª√’¬∫¢Õß DVB-H

§◊Õ¡’À≈“¬¬à“π§«“¡∂’Ë„Àâ‡≈◊Õ°„™â ·≈–·μà≈–

¬à“π§«“¡∂’Ë¡’ bandwidth ¢π“¥„À≠àæÕ ”À√—∫

°“√„™âß“π·≈–¡’°“√„™â§«“¡∂’Ë∑’Ë¡’ª√– ‘∑∏‘¿“æ§◊Õ

1 ™àÕß —≠≠“≥¢π“¥ 8 MHz  “¡“√∂„Àâ∫√‘°“√

‰¥â∂÷ß 30 - 50 «’¥’‚Õ μ√’¡¡‘ß (video streaming)

¡’§«“¡‡√Á«„π°“√ àß —≠≠“≥∂÷ß 18 ™àÕß —≠≠“≥

„π 1 ¡—≈μ‘‡æ≈Á°´å (MUX) ·∫∫ 16 QAM ‡«≈“∑’Ë„™â

„π°“√‡ª≈’Ë¬π™àÕß —Èπ§◊ÕÕ¬Ÿà∑’Ë 1.5 «‘π“∑’ ®“°°“√„™â

MPE-FEC (Multiprotocol Encapsulation-Forward

Error Correction) ·≈–„™â‡«≈“„π°“√´‘ß‚§√‰π´å

(synchronize) ∑’Ë —Èπ  “¡“√∂√—∫ —≠≠“≥¥â«¬

§«“¡‡√Á« Ÿß·≈–√—∫‰¥â¥’„πÕ“§“√‚¥¬¡’§à“ C/N ∑’Ë

7 - 14 dB ª√–À¬—¥æ≈—ßß“π ®“°°“√„™â time slicing

∑”„Àâ√–¬–‡«≈“„™âß“π¢Õß·∫μ‡μÕ√’Ëπ“π∂÷ß 5 - 7 ™¡.

¡’™àÕß —≠≠“≥„π°“√μÕ∫°≈—∫∑”„Àâ‡°‘¥∫√‘°“√

·∫∫‚μâμÕ∫ (interactive) ‡™àπ °“√„Àâ§–·ππ (vote)

‡ªìπμâπ „π¥â“π§«“¡ª≈Õ¥¿—¬¢Õß¢âÕ¡Ÿ≈¡’°“√

§«∫§ÿ¡μ—Èß·μàμâπ∑“ß∂÷ßª≈“¬∑“ßºŸâ„™âß“π‚¥¬°“√

‡¢â“√À—  (stream encryption) ·≈–‡ªìπ·π«‚πâ¡¢Õß

Õÿμ “À°√√¡ ‡π◊ËÕß®“°°“√ª√–™ÿ¡√–¥—∫‚≈°

À≈“¬Ê §√—Èß‰¥â„Àâ DVB-H ‡ªìπ‡∑§‚π‚≈¬’∑’Ë¡’

§«“¡æ√âÕ¡∑’Ë®–π”¡“„™â„π°“√„Àâ∫√‘°“√ ‚¥¬¢≥–π’È

¡’À≈“¬ª√–‡∑»„π¬ÿ‚√ª·≈–‡Õ‡™’¬π”¡“„Àâ∫√‘°“√

4. √–∫∫ DVB-H
√–∫∫ DVB-H ‡ªìπ¡“μ√∞“π¢Õß ETSI

(European Telecommunications Standards Institute)

EN 203 204 ∑’ËÕÕ°¡“‡¡◊ËÕ‡¥◊Õπæƒ»®‘°“¬π ªï 2004

‚¥¬æ—≤π“®“°√–∫∫ DVB-T ∑’Ë‡ªìπ√–∫∫‚∑√∑—»πå

∑’Ëμ‘¥μ—Èßμ“¡∫â“π‡√◊Õπ „Àâ¡’§ÿ≥ ¡∫—μ‘‡æ‘Ë¡¢÷Èπ‡æ◊ËÕ„™â

°—∫Õÿª°√≥å‰√â “¬·∫∫æ°æ“ §ÿ≥ ¡∫—μ‘Õ¬à“ßÀπ÷Ëß

∑’Ë ”§—≠ §◊Õ ‡√◊ËÕß¢Õß°“√ª√–À¬—¥æ≈—ßß“π‡æ◊ËÕ

„Àâ‡§√◊ËÕß√—∫·∫∫æ°æ“ “¡“√∂„™âß“π‰¥âπ“π¢÷Èπ

§ÿ≥ ¡∫—μ‘∑’Ë‡æ‘Ë¡¢÷Èππ’È ‡°‘¥®“°°“√‡æ‘Ë¡ time-slicing

„π link layer ‚¥¬°“√¥—¥·ª≈ßÕ—≈°Õ√‘∏÷¡ (algorithm)

„π°“√ àß¢âÕ¡Ÿ≈¿“æ (video streaming) ‡æ◊ËÕ„Àâ„™â

æ≈—ßß“π®“°·∫μ‡μÕ√’ËÕ¬à“ßª√–À¬—¥ ‚¥¬π”

‚∑√∑—»πåÀ≈“¬Ê √“¬°“√ÕÕ°Õ“°“»æ√âÕ¡Ê °—π

¡“μ—¥‡ªìπ à«π™‘Èπ¬àÕ¬Ê ·≈–‡√’¬ß ≈—∫„À¡à‡ªìπ slot

·≈â« àßÕÕ°Õ“°“»

√Ÿª∑’Ë 2 · ¥ß„Àâ‡ÀÁπÀ≈—°°“√ Time-slicing

„π√Ÿª∑’Ë 2 ‡ªìπ°“√„™âß“π√à«¡°—π√–À«à“ß

√–∫∫ DVB-T °—∫√–∫∫ DVB-H ‚¥¬∑”°“√ àß

√“¬°“√‚∑√∑—»πå 3 √“¬°“√„π√–∫∫ DVB-T ·≈– àß

√“¬°“√‚∑√∑—»πå„π√–∫∫ DVB-H 8 √“¬°“√ ‚¥¬π”

 —≠≠“≥∑—Èß 8 √“¬°“√π”¡“μ—¥‡ªìπ à«π™‘Èπ¬àÕ¬Ê
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·≈–‡√’¬ß ≈—∫„À¡à‡ªìπ slot ‡¡◊ËÕμâÕß°“√¥Ÿ‚∑√∑—»πå

√“¬°“√∑’Ë 1 ¢âÕ¡Ÿ≈®–Õ¬Ÿà„π slot 1 «ß®√¿“§√—∫

®–‰¥â√—∫°“√®à“¬°√–· ‰øøÑ“„Àâ∑”ß“π‡æ◊ËÕ√—∫¢âÕ¡Ÿ≈

®“° slot 1 ‡¡◊ËÕμâÕß°“√¥Ÿ‚∑√∑—»πå√“¬°“√∑’Ë 2

´÷Ëß¢âÕ¡Ÿ≈Õ¬Ÿà„π slot 2 «ß®√¿“§√—∫®–‰¥â√—∫°“√

®à“¬°√–· ‰øøÑ“„Àâ∑”ß“π‡æ◊ËÕ√—∫¢âÕ¡Ÿ≈®“° slot 2

‡¡◊ËÕ√—∫¢âÕ¡Ÿ≈‡ √Á®°Á®–ªî¥«ß®√¿“§√—∫‡æ◊ËÕª√–À¬—¥

°“√„™âæ≈—ßß“π ®“°π—Èπ®÷ß§àÕ¬‡ªî¥„À¡àÕ’°§√—Èß

‡æ◊ËÕ√—∫¢âÕ¡Ÿ≈™ÿ¥„À¡à¢Õß slot ∑’ËμâÕß°“√Õ’°§√—Èß

°“√‡ªî¥ªî¥«ß®√¿“§√—∫Õ¬à“ßπ’È∑”„Àâ√–∫∫ “¡“√∂

ª√–À¬—¥æ≈—ßß“π‰¥â∂÷ß 90 ‡ªÕ√å‡´Áπμå‡æ√“–«ß®√

¿“§√—∫ (RF circuit) ‡ªìπ«ß®√Õ‘‡≈Á°∑√Õπ‘° å à«π∑’Ë

„™âæ≈—ßß“π¡“°∑’Ë ÿ¥¢Õß‡§√◊ËÕß√—∫·∫∫¡◊Õ∂◊Õ

πÕ°®“°°“√æ—≤π“„π‡√◊ËÕß°“√ª√–À¬—¥

æ≈—ßß“π·≈â« ¡’°“√„™â‡∑§π‘§„À¡à∑’Ëæ—≤π“¢÷Èπ

‚¥¬‡©æ“– §◊Õ°“√‡¢â“√À— ™àÕß —≠≠“≥ (channel

coding) ·∫∫ MPE-FEC ‡æ◊ËÕ™à«¬„Àâ “¡“√∂√—∫

 —≠≠“≥‚∑√∑—»πå∑’Ë¡’ C/N (Carrier to Noise ratio)

μË”Ê ‰¥â·≈–¡’§«“¡∑π∑“πμàÕ —≠≠“≥√∫°«π

‰¥â¡“°°«à“√–∫∫ DVB-T πÕ°®“°π’È¡’°“√‡æ‘Ë¡ mode

¢Õß OFDM (Orthogonal Frequency Division

Multiplex) modulation ·∫∫ 4 K mode ¢÷Èπ¡“„π

¿“§ àß (®“°‡¥‘¡„π√–∫∫ DVB-T ∑’Ë¡’‡æ’¬ß 2 mode

§◊Õ 2K ·≈– 8K mode) ‡æ◊ËÕ„Àâ¡’§«“¡¬◊¥À¬ÿàπ

„π°“√ÕÕ°·∫∫‚§√ß¢à“¬„Àâ “¡“√∂ ◊ËÕ “√¢âÕ¡Ÿ≈„π

æ◊Èπ∑’Ë¢π“¥‡≈Á°·≈–¢π“¥ª“π°≈“ß ¥â«¬§«“¡‡√Á« Ÿß

‡æ◊ËÕ√Õß√—∫°“√„™âß“π (application) μà“ßÊ ‰¥â

„πμ“√“ß∑’Ë 2 ‰¥â· ¥ß„Àâ‡ÀÁπ∂÷ß§«“¡·μ°μà“ß¢Õß

√Ÿª·∫∫°“√º ¡§≈◊Ëπ¢Õß∑—Èß 3 mode

Speed Small Medium Large

reception FNs SFNs SFNs

High speed 8K 8K 8K

Very high
4K 4K X

speed

Extremely
2K X X

high speed

μ“√“ß∑’Ë 2 ‡ª√’¬∫‡∑’¬∫ mode °“√º ¡§≈◊Ëπ

·∫∫ 2K 4K ·≈– 8K mode

„π√Ÿª∑’Ë 3 · ¥ß„Àâ‡ÀÁπ∂÷ß‚§√ß √â“ß„π°“√ àß

·≈–°“√√—∫¢Õß DVB-H „π°“√ àß·∫∫‰Õæ’ (IP) ‚¥¬

¡’°“√„™â MUX √à«¡°—π√–À«à“ß DVB-T (MPEG-2) °—∫

DVB-H  à«π∑“ß¿“§√—∫‡§√◊ËÕß√—∫®–∑”°“√∂Õ¥√À— 

‡Õ“‡©æ“–∫√‘°“√·∫∫ IP ÕÕ°¡“
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5. ‚§√ß¢à“¬ DVB-H
‡π◊ËÕß®“°√–∫∫ DVB-H ‡ªìπ√–∫∫∑’Ëæ—≤π“¢÷Èπ

‡æ◊ËÕ„Àâ “¡“√∂„™â°—∫‡§√◊ËÕß√—∫·∫∫æ°æ“„π°“√

√—∫ —≠≠“≥∑—Èß„π√Ÿª¢Õß‡ ’¬ß·≈–¿“æ ¥—ßπ—Èπ

®÷ß “¡“√∂π”¡“ª√–¬ÿ°μå„™âß“π‰¥âÀ≈“¬√Ÿª·∫∫¥—ßπ’È

5.1 √–∫∫ IPDC
√–∫∫ IPDC (Internet Protocol Data

Casting) π’È ‡ªìπ°“√π”‡Õ“¢âÕ¡Ÿ≈∑—ÈßÀ¡¥∑’ËμâÕß°“√

 àß¡“·ª≈ß„ÀâÕ¬Ÿà„π√Ÿª¢Õß IP streams °àÕπ àß¢âÕ¡Ÿ≈

∑—ÈßÀ¡¥°√–®“¬‰ª„π√–∫∫Õ‘π‡∑Õ√å‡πÁμ ‚¥¬∑’Ë

Service System ®–º≈‘μÀ≈“°À≈“¬ IP streams ‡™àπ

«’¥’‚Õ (video streams) ·≈â« àß¢âÕ¡Ÿ≈‰Õæ’μà“ßÊ ∑—ÈßÀ¡¥

‰ª∫πÕ‘π‡∑Õ√å‡πÁμ (multicast intranet) ‡æ◊ËÕ àß‰ª¬—ß

Õÿª°√≥å√«¡‰Õæ’ (IP Encapsulators) ¿“¬„πÕÿª°√≥å

μ—«π’È®–π” —≠≠“≥∑’Ë‰¥â√—∫´÷ËßÕ¬Ÿà„π√Ÿª¢Õß‰Õæ’

¡“ºà“π°“√∑” time slicing ·≈–°“√‡¢â“√À—  —≠≠“≥

·∫∫ MPE-FEC ‡æ◊ËÕ„Àâ¢âÕ¡Ÿ≈ ÿ¥∑â“¬Õ¬Ÿà„π√Ÿª¢Õß

DVB-H Transport Stream (TS) ®“°π—Èπ®÷ß àß TS

‰ª¬—ß‡§√◊ËÕß àß DVB-T À√◊Õ DVB-H ‡æ◊ËÕ àßÕÕ°Õ“°“»

‰ª¬—ß‡§√◊ËÕß√—∫ ‚¥¬√–∫∫ IPDC π’ÈÕ“®√«¡∂÷ß

øíß°å™—πÕ◊ËπÊ ∑’Ëºà“π‚§√ß¢à“¬‚∑√»—æ∑å‡§≈◊ËÕπ∑’Ë

‡´≈≈Ÿ≈“√åÕ¬à“ß‡™àπ GPRS À√◊Õ UMTS

√Ÿª∑’Ë 3 ‚§√ß √â“ß√–∫∫ DVB-H „π°“√ àß·≈–√—∫ IP
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5.2 °“√π”√–∫∫ DVB-H
‰ª„™â√à«¡°—∫ DVB-T
√Ÿª·∫∫π’È ‡ªìπ‰ªμ“¡§«“¡μâÕß°“√

„π°“√æ—≤π“ DVB-H ∑’Ë°”Àπ¥„Àâ√–∫∫ DVB-H

μâÕß “¡“√∂∑”ß“π√à«¡°—∫√–∫∫ DVB-T ∑’Ë¡’Õ¬Ÿà‡¥‘¡‰¥â

√«¡∑—Èß “¡“√∂„™âÕÿª°√≥å¢Õß DVB-T ∑’Ë¡’Õ¬Ÿà„π°“√

√—∫ àß¢âÕ¡Ÿ≈·∫∫ DVB-H ‚§√ß¢à“¬·∫∫π’È∑’Ë‡§√◊ËÕß àß

DVB-T ®– àß —≠≠“≥„Àâ‡§√◊ËÕß√—∫∑’Ë‡ªìπ∑—Èß DVB-T

·≈– DVB-H ‚¥¬‰¡à°àÕ„Àâ‡°‘¥°“√√∫°«π°—π  ‘Ëß∑’Ë

‡æ‘Ë¡¢÷Èπ§◊Õ°“√‡æ‘Ë¡ DVB-H signaling bits ·≈–

Cell ID bits ‰ª¬—ß¢âÕ¡Ÿ≈ TPS (Transmitter Parameter

Signaling) ¢Õß‡§√◊ËÕß àß  à«π∑’Ë„™âß“π√à«¡°—π√–À«à“ß

DVB-T ·≈– DVB-H §◊Õ ∑’Ë√–¥—∫ MUX ‚¥¬°”Àπ¥

bandwidth ‡©æ“–„Àâ°—∫™àÕß DVB-H ®“°π—Èπ∑”°“√

 àß —≠≠“≥ÕÕ°Õ“°“» ‚¥¬ DVB-T ‰ª¬—ß‡§√◊ËÕß√—∫

μ“¡√Ÿª∑’Ë 5 (¥â“π´â“¬)  à«πª√–°Õ∫À≈—°¢Õß DVB-H

§◊Õ IPE (IP- Eencapsulator), time slicing ·≈–

MPE-FEC  à«π°“√„™âß“π‚§√ß¢à“¬√à«¡°—π√–À«à“ß

DVB-T °—∫ DVB-H Õ’°√Ÿª·∫∫§◊Õ DVB-T hierarchical

modulation ´÷Ëß‡ªìπ modulation ·∫∫ Hierarchical

‚¥¬ MPEG-2 ·≈– DVB-H IP μà“ß¡’ Transpor Stream

inputs ∑’Ë‡ªìπÕ‘ √– ‚¥¬ DVB-H „™â input HP (High

Priority) ∑’Ë¡’√–¥—∫§«“¡ ”§—≠ Ÿß  à«π‚∑√∑—»πå¥‘®‘μÕ≈

„™â input LP (Low Priority) ∑’Ë¡’√–¥—∫§«“¡ ”§—≠μË”

μ“¡√Ÿª∑’Ë 5 (¥â“π¢«“)

√Ÿª∑’Ë 4 √–∫∫ IPDC
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5.3 ‚§√ß¢à“¬ DVB-H √–∫∫‡¥’¬«
‡ªìπ‚§√ß¢à“¬∑’Ëπ”‡Õ“√–∫∫ DVB-H

¡“„™â‡æ’¬ß√–∫∫‡¥’¬«‚¥¬‡©æ“– ª√–°Õ∫¥â«¬

‡§√◊Õ¢à“¬·∫∫ SFN (Single frequency Network)

„πÀ≈“¬æ◊Èπ∑’Ë ·μà≈–‡§√◊Õ¢à“¬®–„™â§«“¡∂’Ë‡©æ“–

§«“¡∂’Ë‡¥’¬« ”À√—∫æ◊Èπ∑’Ëπ—ÈπÊ ¢π“¥¢Õßæ◊Èπ∑’Ë®–

Õ¬Ÿà„π√–¥—∫À≈“¬ ‘∫°‘‚≈‡¡μ√ „π·μà≈–æ◊Èπ∑’Ë SFN

®–¡’‡§√◊ËÕß àß∑’Ë´‘ß‚§√‰π´å (synchronize) °—∫ GPS

(GPS-synchronized transmitters)  à«πæ◊Èπ∑’Ë∑’Ë‡ªìπ

®ÿ¥∫Õ¥¢Õß —≠≠“≥®–„™â‡§√◊ËÕß∑«π —≠≠“≥

(repeater) ¡“‡ √‘¡ ·≈–‡π◊ËÕß®“°§«“¡‡¢â¡ —≠≠“≥

∑’ËμâÕß°“√„π‚§√ß¢à“¬ DVB-H §àÕπ¢â“ß Ÿß·≈–°”≈—ß

¢Õß —≠≠“≥√«¡´÷Ëß°àÕ„Àâ‡°‘¥°“√√∫°«π„π√–¥—∫∑’Ë

¬Õ¡√—∫‰¥âπ—Èπ∂Ÿ°®”°—¥μ“¡·ºπ°“√ª√– “πß“π

(coordinated plan) ®”π«π¢Õß‡§√◊ËÕß àß∑’Ë´‘ß‚§√‰π´å

®÷ß§«√¡“°¢÷Èπ·≈–°”≈—ß àß¢Õß‡§√◊ËÕß àß·≈–§«“¡ Ÿß

 “¬Õ“°“»§«√≈¥≈ß„ÀâμË”°«à“‚§√ß¢à“¬ DVB-T ‡¥‘¡

‚§√ß¢à“¬‡™àππ’ÈÕ“®‡√’¬°Õ’°Õ¬à“ß«à“ dense SFN

§à“„™â®à“¬¢Õß‚§√ß¢à“¬ª√–‡¿∑π’È®÷ß Ÿß°«à“‚§√ß¢à“¬

·∫∫ DVB-T Õ¬à“ß‡¥àπ™—¥ ·μà®”π«π°“√„Àâ∫√‘°“√

„π 1 MUX ®–¡“°°«à“Õ¬Ÿà 10 ‡∑à“

√Ÿª∑’Ë 5 °“√„™â‚§√ß¢à“¬√à«¡°—∫ DVB-T
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6. ª√–‡¿∑¢Õß∫√‘°“√ Mobile TV
ªí®®ÿ∫—π°“√ àß —≠≠“≥«‘∑¬ÿ‚∑√∑—»πå‰ª¬—ß

Õÿª°√≥å√—∫ —≠≠“≥·∫∫æ°æ“¡’À≈“¬‡∑§‚π‚≈¬’

·≈–À≈“¬¡“μ√∞“πμ“¡∑’Ë ‰¥â°≈à“«‰«â¢â“ßμâπ

∫√‘°“√∑’Ë‰¥â®“° Mobile TV °Á¡’À≈“°À≈“¬μ“¡·μà

ºŸâ„Àâ∫√‘°“√°”Àπ¥ Õ“∑‘‡™àπ VoD (Video on Demand)

§◊Õ°“√∑’ËºŸâ„™â∫√‘°“√¥“«πå‚À≈¥ (download) §≈‘ª«‘¥’‚Õ

¡“√—∫™¡∫π‡§√◊ËÕß√—∫¢Õßμπ‡Õß ‡™àπ §≈‘ª¥πμ√’ ‡æ≈ß

μ—«Õ¬à“ßÀπ—ß ¢à“« —Èπ ¢à“«∏ÿ√°‘® ¢à“«°’Ã“ ·≈–°“√

æ¬“°√≥åÕ“°“» ‡ªìπμâπ °“√ àß§≈‘ªμà“ßÊ ‰ª„Àâ

ºŸâ √— ∫∫√‘°“√∑’Ë ‰¥â ¡—§√‰«â ‡ªìπ°“√ ‡©æ“–À√◊Õ

∑’Ë‡√’¬°«à“ video push ·≈–°“√ àß√“¬°“√ ¥‰ª¬—ß

ºŸâ√—∫∫√‘°“√‚¥¬§à“∫√‘°“√Õ“®Õ¬Ÿà∫πæ◊Èπ∞“π·∫∫

‡À¡“®à“¬À√◊Õ·∫∫μ“¡®”π«π°“√¥Ÿ πÕ°®“°π’È¬—ß¡’

∫√‘°“√Õ◊ËπÊ ∑’Ë‡ªìπ∫√‘°“√·∫∫¡Ÿ≈§à“‡æ‘Ë¡ (value added)

∑’Ë‡°‘¥®“°°“√√«¡ function μà“ßÊ ¢ÕßÕÿª°√≥å

√—∫ —≠≠“≥·∫∫æ°æ“‡¢â“¥â«¬°—π ‡™àπ Õÿª°√≥å

DVB-H √«¡°—∫ GPRS ·≈–∫√‘°“√ Mobile TV ∑’Ë

 “¡“√∂‚μâμÕ∫°—π‰¥â ´÷Ëß®–∑”„Àâ‡°‘¥∫√‘°“√ Call-in

program ·≈–∫√‘°“√ SMS À√◊Õ°“√‡¢â“‡«Á∫‰´μåºà“π

μ—«Õÿª°√≥åæ°æ“‡æ◊ËÕ„™â‡ªìπ™àÕß —≠≠“≥„π°“√

μÕ∫°≈—∫ ‡ªìπμâπ πÕ°®“°∫√‘°“√∑’Ë°≈à“«¡“·≈â«

¬—ß¡’∫√‘°“√Õ◊ËπÊ ‡™àπ °“√æπ—π·≈–°“√‚¶…≥“

‚¥¬¡’√“¬≈–‡Õ’¬¥μ“¡μ“√“ß¥â“π≈à“ßπ’È

√Ÿª∑’Ë 6 ‚§√ß¢à“¬ DVB-H √–∫∫‡¥’¬«
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√Ÿª∑’Ë 7 · ¥ß„Àâ‡ÀÁπÀπâ“®Õ¢Õß DVB-H

ª√–‡¿∑¢Õß°“√∫√‘°“√ §”®”°—¥§«“¡¢Õß‡π◊ÈÕÀ“√“¬°“√

ë ‡ªìπ∫√‘°“√¢ÕßºŸâ„Àâ∫√‘°“√ Cable, DTH ·≈– DBS „πªí®®ÿ∫—π

Broadcast Video
ë ™àÕß∑’Ë‡ªìπ Nation Broadcast ‡™àπ CNN, ABC, CBS, FOX ·≈– ESPN ‡ªìπμâπ

Services
ë ™àÕßæ√’‡¡’Ë¬¡ (Premium) ‡™àπ HBO, Showtime, Cinemax ·≈– MTV ‡ªìπμâπ

ë ∫√‘°“√®—¥‡°Á∫·≈– “¡“√∂‡√’¬°™¡‰¥â„π¿“¬À≈—ß

ë ¡’°“√ àß —≠≠“≥∑—Èß·∫∫ SD (Standard-definition) ·≈– HD (High-definition)

ë Subscription-Base VoD ‡æ’¬ß·μà ¡—§√‡ªìπ ¡“™‘°·≈â« “¡“√∂ ™¡ Video ‰¥â

ë Locally-Base PVR (Personal Video Recorder) ‡ªìπ°“√„Àâ∫√‘°“√®—¥‡°Á∫ Video

Stored Video „πæ◊Èπ∑’Ë‡©æ“– ‡™àπ √“¬°“√‚∑√∑—»πå °’Ã“ ·≈– ‡°¡ å‚™«å ‡ªìπμâπ

Services ë Network-Base PVR ¡’≈—°…≥–§≈â“¬°—∫ Locally-Base PVR ·μàμà“ß°—π∑’Ë

°“√®—¥‡°Á∫ ®–®—¥‡°Á∫‰«â∑’Ë à«π°≈“ß ‚¥¬ºŸâ„™â∫√‘°“√ “¡“√∂‡√’¬°‡≈àπ‰¥â∑—Èß

FF, RW, Stop ·≈– Pause

ë Radio Broadcast Service „π≈—°…≥–°“√ àß —≠≠“≥«‘∑¬ÿºà“π‚§√ß¢à“¬

Audio
‚∑√»—æ∑å¡◊Õ∂◊Õ

Services
ë Music Broadcast Service

ë Music on Demand ‡™àπ °“√ àß¡‘« ‘§«’¥’‚Õ ·≈– §“√“‚Õ‡°– ‡ªìπμâπ

ë Music Subscription Service ≈—°…≥–°“√‡≈◊Õ°‡æ≈ß„πÕ¥’μ ‡™àπ ‡æ≈ß‡°à“Ê

Gaming Services
ë °“√‡≈àπ‡°¡ å online ·∫∫ real time ‚¥¬¡’ºŸâ‡≈àπÀ≈“¬§π

ë ¥“«πå‚À≈¥‡°¡ å·≈–‡≈◊Õ°ºŸâ‡≈àπ√«¡∑—Èß°”Àπ¥™à«ß‡«≈“„π°“√‡≈àπ

ë °“√‚¶…≥“ºà“π‚§√ß¢à“¬‚∑√»—æ∑å¡◊Õ∂◊Õ ‡™àπ ‚ª√‚¡™—Ëπ ·≈–°“√≈¥√“§“

Advertising Services ë ≈—°…≥–μ—«Àπ—ß ◊Õ«‘Ëß∫π®Õ„π°“√√“¬ß“πº≈μà“ßÊ

ë °“√ —Ëß´◊ÈÕ ‘π§â“ºà“π‚§√ß¢à“¬¡◊Õ∂◊Õ

μ“√“ß∑’Ë 3 ª√–‡¿∑¢Õß∫√‘°“√ Mobile TV
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7. ‡§√◊ËÕß√—∫ DVB-H
‡§√◊ËÕß√—∫ Mobile TV „πªí®®ÿ∫—π®–Õ¬Ÿà„π√Ÿª

¢Õß mobile terminal ∑’Ë‰¥â√—∫°“√ÕÕ°·∫∫„ÀâÕ¬Ÿà„π

Õÿª°√≥å‰√â “¬·∫∫μà“ßÊ ‡™àπ √Ÿª·∫∫¢Õß‚∑√»—æ∑å

¡◊Õ∂◊Õ ‡§√◊ËÕß§Õ¡æ‘«‡μÕ√å·∫∫ Laptop ‡§√◊ËÕß PDA

·≈–‡§√◊ËÕß√—∫∑’Ëμ‘¥μ—Èß„π√∂¬πμå ‡ªìπμâπ ‚¥¬¡’

application ·≈– function °“√„™âß“π∑’ËÀ≈“°À≈“¬

§◊Õ  “¡“√∂√—∫∫√‘°“√‰¥â∑—Èß¢âÕ¡Ÿ≈‡ ’¬ß ¿“æπ‘Ëß

¿“æ‡§≈◊ËÕπ‰À«Õ¬à“ßμàÕ‡π◊ËÕß ·≈– “¡“√∂„™âª√–‚¬™πå

Õ¬à“ßÕ◊ËπÊ ‰¥â¥â«¬ ‡™àπ „™â‡ªìπ‚∑√»—æ∑å¡◊Õ∂◊Õ

„™â‡ªìπ‡§√◊ËÕß√—∫‚∑√∑—»πå „™â‡ªìπ‡§√◊ËÕß∑” transaction

¥â“π°“√‡ß‘π „™â‡ªìπ mobile wallet „™â‡ªìπ video phone

meeting ·≈–„™â‡ªìπ car navigation ‡ªìπμâπ μ“¡·μà

ºŸâº≈‘μ·μà≈–∫√‘…—∑®–º≈‘μÕÕ°¡“·¢àß¢—π°—π ¥—ßπ—Èπ

mobile terminal ®÷ß‰¡à®”°—¥‡©æ“–°“√„™â ”À√—∫

°“√¥Ÿ‚∑√∑—»πå‡∑à“π—Èπ ·μà™à«¬„ÀâºŸâ‡ªìπ‡®â“¢Õß

 “¡“√∂„™âª√–‚¬™πåÕ◊Ëπ®“° mobile terminal ‰¥â¥â«¬

 à«π‡§√◊ËÕß√—∫„π√–∫∫ DVB-H ®–Õ‘ß√Ÿª·∫∫¢Õß

‚∑√»—æ∑å¡◊Õ∂◊Õ∑’Ë„™â„πªí®®ÿ∫—πÕ¬à“ß√–∫∫ CDMA,

GSM À√◊Õ 3G ‚¥¬°“√μ‘¥μ—Èß¿“§√—∫ —≠≠“≥

DVB-H ∑”„Àâ‚∑√»—æ∑å¡◊Õ∂◊Õ “¡“√∂√—∫ μ√’¡∑’«’

®“°‚§√ß¢à“¬ broadcast ‰¥â ‡™àπ ‚∑√»—æ∑å¡◊Õ∂◊Õ

‚π‡°’¬√ÿàπ 7710 3G ·≈– √ÿàπ N92 ∑’Ë “¡“√∂„™â°—∫

√–∫∫ DVB-H ‰¥â‚¥¬‚∑√»—æ∑å¡’§«“¡Àπ“‡æ‘Ë¡¢÷Èπ

‡æ’¬ß‡≈Á°πâÕ¬§◊Õª√–¡“≥ 2 - 3 ¡.¡. ‡∑à“π—Èπ

πÕ°®“°π’ÈºŸâº≈‘μ¡◊Õ∂◊Õ§à“¬Õ◊ËπÊ ‡™àπ ‚´π’ËÕ‘√‘§ —π,

´—¡´ÿß ·≈–‚¡‚μ‚√≈“ μà“ß¡’·ºπ∑’Ë®–º≈‘μ‚∑√»—æ∑å¡◊Õ∂◊Õ

¡“‡æ◊ËÕ√Õß√—∫√–∫∫ DVB-H ‡π◊ËÕß®“°‰¥â√—∫·√ß°¥¥—π

®“°§«“¡μâÕß°“√¢Õßμ≈“¥„π¬ÿ‚√ª ·≈–‡æ◊ËÕ‡ªìπ°“√

 π—∫ πÿπ°“√„™â¡“μ√∞“π¥—ß°≈à“« Õ¬à“ß‰√°Á¥’

√“§“¢Õß‚∑√»—æ∑å¡◊Õ∂◊Õ∑’Ë¡’μ—«√—∫ DVB-H ¬—ß¡’

√“§“ Ÿß ·μà„π√–¬–¬“«§“¥«à“√“§“πà“®–∂Ÿ°≈ß

À“°¡’ºŸâ„™âß“π¡“° ‡À¡◊ÕπÕ¬à“ß‚∑√»—æ∑å¡◊Õ∂◊Õ

„πªí®®ÿ∫—π

√Ÿª∑’Ë 8 Mobile Terminal „π√Ÿª·∫∫μà“ßÊ
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8. ª√–‡∑»∑’Ë „Àâ∫√‘°“√√–∫∫ DVB-H
√–∫∫ DVB-H ‰¥â‡√‘Ë¡„Àâ∫√‘°“√„π¬ÿ‚√ª·≈–

¡’°“√¢¬“¬‰ª¬—ß¿Ÿ¡‘¿“§μà“ßÊ ‚¥¬¡’ª√–‡∑»∑’Ë

„Àâ∫√‘°“√¥—ßπ’È

ë ª√–‡∑»øîπ·≈π¥å „π‡¥◊Õπ¡’π“§¡ ªï 2006

Digita ‰¥â√—∫„∫Õπÿ≠“μ„π°“√„Àâ∫√‘°“√

DVB-H „π‡¥◊Õπæƒ…¿“§¡ ªï 2006

∫√‘…—∑‰¥âª√–°“»°“√‡´Áπ —≠≠“°—∫ Nokia

∑’Ë®–„™â platform ¢Õß Nokia „π°“√„Àâ∫√‘°“√

‚¥¬§“¥«à“®–„Àâ∫√‘°“√„π«—π∑’Ë 1 ∏—π«“§¡

ªï 2006 ·μà‡π◊ËÕß®“°§«“¡‡ÀÁπ∑’Ëμà“ß°—π

„π‡√◊ËÕß≈‘¢ ‘∑∏‘Ï¢ÕßÕÿª°√≥å Broadcast

®÷ß∑”„Àâ°“√∫√‘°“√μâÕß™–ß—°‰ª ‚¥¬

„π√–¬–‡√‘Ë¡μâπ‚§√ß¢à“¬®–μâÕß§√Õ∫§≈ÿ¡

25% ¢Õßª√–™“°√‚¥¬§√Õ∫§≈ÿ¡æ◊Èπ∑’Ë

Helsinki, Oulu ·≈– Turku Mobiilii-TV

®÷ß‰¥â‡√‘Ë¡„Àâ∫√‘°“√‡¡◊ËÕ 10 æƒ…¿“§¡ 2007

ë ª√–‡∑»Õ‘π‡¥’¬ Indian public broadcaster

Prasar Bharti (À√◊Õ∑’Ë√Ÿâ®—°°—π„ππ“¡ DD

´÷Ëß¬àÕ¡“®“° Doordashan) ‰¥â‡√‘Ë¡∑¥≈Õß

DVB-H „π‡¡◊Õß„À≠àÀ≈“¬·Ààß‡æ◊ËÕ∑¥ Õ∫

§ÿ≥¿“æ°“√√—∫ —≠≠“≥„πæ◊Èπ∑’Ë§√Õ∫§≈ÿ¡

πÕ°®“°π’È  DD ¬—ß∑”°“√ Broadcast

8 ™àÕß —≠≠“≥„π‡¡◊Õßπ‘«‡¥≈Œ’

ë ª√–‡∑»Õ‘μ“≈’ ‚¥¬ 3 Italia and Reti

Raditelevisive Digital i ‰¥â„Àâ∫√‘°“√

∑—Ë«ª√–‡∑»„π‡¥◊Õπæƒ…¿“§¡ ªï 2006

 à«π Telecom Italia Mobile (TIM) ·≈–

Mediaset ‰¥â„Àâ∫√‘°“√„π‡¥◊Õπ¡‘∂ÿπ“¬π

2006 Vodafone „Àâ∫√‘°“√„π‡¥◊Õπ∏—π«“§¡

ªï 2006 ·≈–„™â DVB OSF ‡ªìπ¡“μ√∞“π

§«“¡ª≈Õ¥¿—¬¢Õßª√–‡∑»Õ‘μ“≈’ μ—Èß·μà

‡¥◊Õπ¡‘∂ÿπ“¬π ªï 2008 ∫√‘…—∑ 3 Italia °Á‰¥â

„Àâ∫√‘°“√ DVB-H ø√’„π∫“ß™àÕß —≠≠“≥

 ”À√—∫ºŸâ„™âß“π

ë ª√–‡∑» ‘ß§‚ª√å ‚¥¬ M1, StarHub, Singtel

·≈– Mediacorp ‰¥â‡√‘Ë¡„Àâ∫√‘°“√∑¥ Õ∫

DVB-H „π™à«ß·¢àß‚Õ≈‘¡ªî°∑’Ë°√ÿßªí°°‘Ëß

‚¥¬„™â OMA BCAST SmartCard profile

‡ªìπ√–¬–‡«≈“ 3 ‡¥◊Õπ μ—Èß·μà‡¥◊Õπ ‘ßÀ“§¡

2008

ë ª√–‡∑»øî≈‘ªªîπ å ‚¥¬‡¡◊ËÕ‡¥◊Õπ°√°Æ“§¡

ªï 2007 SMART ‰¥â‡√‘Ë¡„Àâ∫√‘°“√ Mobile TV

∑’Ë‡√’¬°«à“ MyTV ·μà¢≥–π’È∫√‘…—∑‰¥â√–ß—∫

°“√„Àâ∫√‘°“√·≈â«‡¡◊ËÕ«—π∑’Ë 1 ‡¡…“¬π 2010

∑’Ëºà“π¡“ À≈—ß®“°‰¥â„Àâ∫√‘°“√ø√’¡“√à«¡ 3 ªï

ë ª√–‡∑» À√—∞Õ‡¡√‘°“ Crown Castle ‰¥â

·π–π” DVB-H ºà“π∫√‘…—∑∑’Ë √â“ß¢÷Èπ‡Õß

∑’Ë¡’™◊ËÕ«à“ Modeo „πªï 2006 ‚¥¬‡√‘Ë¡„Àâ

∫√‘°“√„ππ‘«¬Õ√å§ ·μà„π∑’Ë ÿ¥‰¥âªî¥∫√‘°“√

‰ª‡¡◊ËÕ 2007 Modeo ‰¥âæ¬“¬“¡∑’Ë®–·¢àß¢—π

°—∫‡∑§‚π‚≈¬’ MediaFlo Õ—π‡ªìπ¡“μ√∞“π

Mobile TV ‡™àπ‡¥’¬«°—π ´÷Ëß √â“ß¢÷Èπ‚¥¬

∫√‘…—∑ Qualcomm

®“°ß“π· ¥ß ‘π§â“ NAB „π‡¥◊Õπ‡¡…“¬π

ªï 2006 ‰¥â¡’°“√ª√–°“»°“√‡√‘Ë¡„Àâ∫√‘°“√

μ—«∑’Ë Õß‚¥¬ SES Americom, Aloha

Partneres ·≈– Reti Radiotelevisive Digitali

 à«π Titled Hiwire Mobile Television

‰¥â°”Àπ¥«à“®–‡√‘Ë¡∑¥≈Õß°“√„Àâ∫√‘°“√

„π≈“ ‡«°— „π‰μ√¡“ ∑’Ë 4 ªï 2006 ‚¥¬

Hiwire ¡’§≈◊Ëπ§«“¡∂’Ë¢π“¥ 6 MHz 2 ™àÕß
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∑’Ë 700 MHz ´÷Ëß§√Õ∫§≈ÿ¡æ◊Èπ∑’Ë‚¥¬ à«π¡“°

¢Õßª√–‡∑»

ë ª√–‡∑»Õ—≈∫“‡π’¬ ‚¥¬ DigitAlb ·≈–

GrassValley ‰¥â‡√‘Ë¡„Àâ∫√‘°“√‡¡◊ËÕ«—π∑’Ë

20 ∏—π«“§¡ ªï 2006 ‡ªìπ°“√„Àâ∫√‘°“√ø√’

®π∂÷ßª≈“¬ªï 2008 ·æÁ§‡°®®–ª√–°Õ∫

¥â«¬ 16 ™àÕß —≠≠“≥·≈–„π‡¥◊Õπ ‘ßÀ“§¡

ªï 2007 ®–§√Õ∫§≈ÿ¡ 65% ¢Õßæ◊Èπ∑’Ë

ë ª√–‡∑»‡«’¬¥π“¡ ‚¥¬ VTC ‰¥â‡√‘Ë¡„Àâ

∫√‘°“√∑—Ë«ª√–‡∑»‡¡◊ËÕ«—π∑’Ë 21 ∏—π«“§¡

ªï 2006 ‚¥¬¡’ªí≠À“‡™àπ‡¥’¬«°—∫ Smart

„πª√–‡∑»øî≈‘ªªîπ å √–∫∫®–√Õß√—∫

‡§√◊ËÕß‚∑√»—æ∑å Nokia ‡æ’¬ß‰¡à°’Ë√ÿàπ∑”„Àâ

®”°—¥§«“¡π‘¬¡¢Õß∫√‘°“√

ë O
2
 „πª√–‡∑»‰Õ√å·≈π¥å ‰¥â‡√‘Ë¡°“√∑¥≈Õß

„π‡¥◊Õπ¡’π“§¡ªï 2007 ‚¥¬„™â‡§√◊ËÕß àß

¢π“¥ 1.2 kW ∑’Ë Three Rock §√Õ∫§≈ÿ¡

æ◊Èπ∑’Ë‡¡◊Õß Dublin

ë ª√–‡∑»Ω√—Ëß‡»   ‡ªπ·≈–·Õø√‘°“„μâ

‰¥â¡’°“√«“ß·ºπ∑’Ë®–‡√‘Ë¡„Àâ∫√‘°“√„π

ªï 2008 À√◊Õ 2009 Õ¬à“ß‰√°Áμ“¡ ‡π◊ËÕß®“°

‰¡à¡’§«“¡∂’Ë UHF ∑”„Àâ°“√‡√‘Ë¡∫√‘°“√

μâÕß‡≈◊ËÕπÕÕ°‰ª

ë ª√–‡∑»ÕÕ ‡μ√’¬ ‰¥â„Àâ∫√‘°“√ DVB-H

μ—Èß·μà°“√‡√‘Ë¡μâπ¢Õß UEFA Euro 2008

Õ—π‡ªìπº≈®“°§«“¡√à«¡¡◊Õ√–À«à“ß Media

Broad ·≈– ºŸâ„Àâ∫√‘°“√‚∑√»—æ∑å‡§≈◊ËÕπ∑’Ë

Three and one

ë ª√–‡∑»‚¡√ÁÕ§‚§ ‰¥â‡√‘Ë¡„Àâ∫√‘°“√„π

‡¥◊Õπæƒ…¿“§¡ ªï 2008

ë ª√–‡∑» «‘ ‡´Õ√å·≈π¥å ‰¥â„Àâ∫√‘°“√

DVB-H μ—Èß·μà‡√‘Ë¡ UEFA Euro 2008 ‚¥¬

Swisscom

ë ª√–‡∑»‡¬Õ√¡π’ Õπ“§μ¢Õß DVB-H

¬—ß‰¡à‰¥â¢âÕ √ÿª‡°’Ë¬«°—∫ª√–‡¥Áπ„∫Õπÿ≠“μ

·≈–√Ÿª·∫∫∑“ß∏ÿ√°‘® ‚¥¬‡©æ“–Õ¬à“ß¬‘Ëß

Àπâ“∑’Ë„¥¢ÕßºŸâ„Àâ∫√‘°“√μà“ßÊ ∑’Ë®–‡≈àπ

ë ª√–‡∑»¡“‡≈‡ ’́¬ U Mobile ºŸâ„Àâ∫√‘°“√

‚∑√»—æ∑å‡§≈◊ËÕπ∑’Ë√“¬∑’Ë  4 ·≈–‡ªìπ

ºŸâ„Àâ∫√‘°“√ 3G √“¬≈à“ ÿ¥¢Õßª√–‡∑»

‰¥âª√–°“»°“√„Àâ∫√‘°“√ mobile broadcast

TV ‚¥¬„™â‡∑§‚π‚≈¬’ DVB-H °àÕπªï 2007

‚¥¬‡√’¬°∫√‘°“√π’È«à“ Mobile LiveTV

ë ª√–‡∑»‡§π¬“ ¡’∫√‘°“√ DVB-H ∑’Ë‡√’¬°«à“

DStv Mobile ´÷Ëß‡√‘Ë¡ÕÕ°Õ“°“»„π Nairobi

‚¥¬∫√‘…—∑ South African Digital Mobile TV

‚¥¬‡√‘Ë¡„Àâ∫√‘°“√‡¡◊ËÕμÿ≈“§¡ 2007 ≈Ÿ°§â“

®–‰¥â√—∫·æÁ§‡°®¢Õß 10 ™àÕß DStv ºà“π

‡§√◊ËÕß‚∑√»—æ∑å‡§≈◊ËÕπ∑’Ë„π√“§“ Sh1,000

μàÕ‡¥◊Õπ ™àÕß —≠≠“≥®–√«¡∂÷ß SuperSport

Update, SuperSport 2, SuperSport 3, CNN

International, Big Brother Africa ·≈– Africa

Magic

ë ª√–‡∑»Õ‘À√à“π ‡√‘Ë¡„Àâ∫√‘°“√ DVB-H

„π Tehran ‡¡◊ËÕ‡¥◊Õπ¡’π“§¡ ªï 2008 ‚¥¬

„Àâ∫√‘°“√ 10 ™àÕß‚∑√∑—»πå·≈– 4 ™àÕß«‘∑¬ÿ

ë ª√–‡∑»‡Õ ‚μ‡π’¬ ‡√‘Ë¡∑¥ Õ∫∫√‘°“√

DVB-H „π‡¥◊Õπæƒ…¿“§¡ ªï 2008 °—∫

Levira ·≈– EMT ¡’„Àâ∫√‘°“√∑—ÈßÀ¡¥

15 ™àÕß‚∑√∑—»πå ‚¥¬πà“®–¡’°“√„Àâ∫√‘°“√

‡™‘ßæ“≥‘™¬å„πªï∂—¥¡“ Õ¬à“ß‰√°Áμ“¡

®”‡ªìπμâÕß¡’°“√‡ª≈’Ë¬π„π∑“ß°ÆÀ¡“¬
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°àÕπ∑’Ë®–„Àâ∫√‘°“√‡™‘ßæ“≥‘™¬å‰¥â

ë „πª√–‡∑»‡π‡∏Õ√å·≈π¥å KPN ‰¥â‡√‘Ë¡

„Àâ∫√‘°“√ DVB-H ‡¡◊ËÕ«—π∑’Ë 19  ‘ßÀ“§¡

ªï 2008 ‚¥¬π”‡ πÕ 10 ™àÕß ´÷Ëß 1 ™àÕß

∑”¡“‚¥¬‡©æ“– ”À√—∫∫√‘°“√π’È ·≈–Õ’°

9 ™àÕß‡ªìπ°“√π”™àÕß broadcast ‡¥‘¡

¡“·ª≈ß

°≈à“«‚¥¬ √ÿª§◊Õ ªí®®ÿ∫—π¡’ª√–‡∑»μà“ßÊ

„Àâ∫√‘°“√ Mobile TV √–∫∫ DVB-H ‰¡àμË”°«à“

15 ª√–‡∑» ‚¥¬‡√‘Ë¡®“°ª√–‡∑»„π¬ÿ‚√ª º≈®“°

°“√„Àâ∫√‘°“√∑’Ëºà“π¡“æÕ √ÿª‰¥â§◊Õ ·¡âºŸâ„Àâ∫√‘°“√

 à«π„À≠à„Àâ∫√‘°“√„π√–∫∫ DVB-H ´÷Ëßπà“®–¡’‚Õ°“ 

∑’Ë∑”„ÀâºŸâ„™â‰¥â√“§“∂Ÿ°≈ß ·μà°“√„™â¡“μ√∞“π‡¥’¬«°—π

°Á¬—ß‰¡à∑”„Àâ®”π«πºŸâ„™â‡æ‘Ë¡¢÷ÈπÕ¬à“ß‡ªìπ√Ÿª∏√√¡

¢Õßμ≈“¥∑—ÈßÀ¡¥ ‡π◊ËÕß®“°°“√„™â¡“μ√∞“π‡¥’¬«°—π

¬—ß‰¡à¡’º≈∑”„Àâ§à“„™â∫√‘°“√≈¥μË”≈ß ª√–‡∑»Õ‘μ“≈’

∂◊Õ‡ªìπª√–‡∑»∑’Ëª√– ∫§«“¡ ”‡√Á®√–¬–·√°„π

°“√¥÷ß¥Ÿ¥≈Ÿ°§â“ ‚¥¬¡’≈Ÿ°§â“ª√–¡“≥ 1.2 ≈â“π√“¬

ºŸâ„Àâ∫√‘°“√§◊Õ H3G, TIM ·≈– Vodafone ªí®®—¬

 ”§—≠∑’Ë∑”„Àâª√– ∫§«“¡ ”‡√Á®§◊Õ °“√‡ªî¥

„Àâ∫√‘°“√„π™à«ß‡«≈“∑’Ë‡À¡“–§◊Õ „π™à«ßªï 2006

÷́Ëß‡ªìπªï∑’Ë¡’°“√·¢àß¢—π∫Õ≈‚≈° Õ¬à“ß‰√°Áμ“¡

‡¡◊ËÕ‰¡àπ“π¡“π’È§«“¡ ”‡√Á®‡√‘Ë¡™–ß—°·≈–ºŸâ„Àâ∫√‘°“√

°Á‰¥â®”°—¥°“√∑”μ≈“¥¢Õß∫√‘°“√ mobile TV

ª√–‡∑»øîπ·≈π¥å ‡ªìπª√–‡∑»∑’Ë‰¡à§àÕ¬

ª√– ∫§«“¡ ”‡√Á®„π∏ÿ√°‘®π’È ‚¥¬‡√‘Ë¡„Àâ∫√‘°“√„π

‡¥◊Õπ∏—π«“§¡ ªï 2006 ¡’≈Ÿ°§â“ª√–¡“≥ 5,000 √“¬

‡∑à“π—Èπ Õ—π‡°‘¥®“°§«“¡‰¡à§àÕ¬πà“ π„®¢Õß

™àÕß‚∑√∑—»πå  à«πª√–‡∑»ÕÕ ‡μ√’¬  «‘ ‡´Õ√å·≈π¥å

·≈–ª√–‡∑»‡π‡∏Õ√å·≈π¥å ´÷Ëß‰¥â„Àâ∫√‘°“√„πªï 2008

μ≈“¥‡À≈à“π’È®”π«πºŸâ„™â‰¡à‰¥â‡ªìπ‰ªμ“¡∑’Ë§“¥°“√≥å‰«â

§◊Õ¡’ºŸâ„™â∫√‘°“√‰¡à°’Ëæ—π§π‡∑à“π—Èπ ∑”„Àâ Swisscom

ºŸâ„Àâ∫√‘°“√¢Õßª√–‡∑» «‘ ‡´Õ√å·≈π¥å ¬°‡≈‘°

°“√„Àâ∫√‘°“√‰ª‡¡◊ËÕ‡√Á«Ê π’È ·≈–‰¥â‡ª≈’Ë¬π‰ª„Àâ

∫√‘°“√ºà“π‚§√ß¢à“¬‚∑√»—æ∑å‡§≈◊ËÕπ∑’Ë HSDPA/UMTS

‚¥¬‡Àμÿº≈À≈—°§◊Õ °“√¢“¥·§≈π‡§√◊ËÕß‚∑√»—æ∑å

‡§≈◊ËÕπ∑’Ë∑’Ë√Õß√—∫°“√√—∫ —≠≠“≥ºà“π‡∑§‚π‚≈¬’

DVB-H ·≈– on-demand video ¡’§«“¡πà“ π„®

μàÕ≈Ÿ°§â“¡“°°«à“√“¬°“√ ¥ ª√–‡∑»Õ—ß°ƒ…°Á‰¥â

√–ß—∫°“√„Àâ∫√‘°“√‡π◊ËÕß®“°≈Ÿ°§â“πâÕ¬·≈–‰¡à¡’

∫√‘°“√∑’Ë‡æ’¬ßæÕ√«¡∑—Èß§«“¡‰¡àÀ≈“°À≈“¬¢Õß

‡§√◊ËÕß√—∫ Õ¬à“ß‰√°Áμ“¡ºŸâ„Àâ∫√‘°“√∑—Ë«∑—Èß¬ÿ‚√ª°”≈—ß

∑”ß“πÕ¬à“ß·¢Áß¢—π‡æ◊ËÕª√—∫ª√ÿß√Ÿª·∫∫∑“ß∏ÿ√°‘®

9. ·√ß®Ÿß„®∑“ß∏ÿ√°‘®
º≈°√–∑∫®“°°“√·¢àß¢—π„πªí®®ÿ∫—π¢Õß

ºŸâ„Àâ∫√‘°“√‚∑√»—æ∑å¡◊Õ∂◊Õ∑’Ë√ÿπ·√ß®“°°“√„Àâ∫√‘°“√

∑“ß‡ ’¬ß (voice service) ·≈–º≈®“° ¿“æ¢Õß∏ÿ√°‘®

∑’Ë‡¢â“ Ÿà™à«ßÕ‘Ë¡μ—«∑”„Àâ√“¬‰¥â‚¥¬‡©≈’Ë¬μàÕ≈Ÿ°§â“

(Average Revenue Per User: ARPU) ºŸâ„Àâ∫√‘°“√

‚∑√»—æ∑å‡§≈◊ËÕπ∑’Ë≈¥≈ß ®÷ßμâÕßæ¬“¬“¡ √â“ß

§«“¡μâÕß°“√„À¡à‡æ◊ËÕ‡æ‘Ë¡ ARPU ·≈–‡æ◊ËÕμÕ∫ πÕß

§«“¡μâÕß°“√¢Õßμ≈“¥·≈–ºŸâ∫√‘‚¿§ Àπ÷Ëß„π

§«“¡μâÕß°“√„À¡à§◊Õ °“√ √â“ß√“¬‰¥â®“°°“√„Àâ

∫√‘°“√ Mobile TV ‚¥¬§“¥°“√≥å«à“∫√‘°“√π’È®–

 “¡“√∂ √â“ß√“¬‰¥â„Àâ‡æ‘Ë¡¢÷Èπ‰¥â ∫√‘°“√ Mobile TV

‡ªìπμ≈“¥√Ÿª·∫∫„À¡à ∑’Ë‡ªìπμ—«º≈—°¥—π„Àâ‡°‘¥

°“√¥Ÿ‚∑√∑—»πåπÕ°‡«≈“ª°μ‘∑’Ë™¡°—π„π√–∫∫‡¥‘¡

®“°º≈≈—æ∏å¢Õß°“√„Àâ∫√‘°“√√–∫∫ DVB-H æ∫«à“

√–¬–‡«≈“„π°“√¥Ÿ·μà≈–§√—Èß®–ª√–¡“≥ 16 - 35 π“∑’

·≈–™à«ß‡«≈“√—∫™¡ Ÿß ÿ¥§◊Õ™à«ß‡™â“ °≈“ß«—π ·≈–‡¬Áπ
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√“¬‰¥â∑’Ë®–‡æ‘Ë¡¢÷Èππ—Èπ “¡“√∂·∫àß‰¥â‡ªìπ 2  à«π

 à«π·√°§◊Õ°“√‡¢â“„™â∫√‘°“√·∫∫ ¡—§√ ¡“™‘°

(conditional access) ‚¥¬°“√ ¡—§√ ¡“™‘°‡ ’¬§à“∫√‘°“√

·∫∫√“¬‡¥◊Õπ À√◊Õ‡ ’¬§à“∫√‘°“√„π°“√™¡·μà≈–§√—Èß

(Pay-per-View)  à«π∑’Ë Õß§◊Õ√“¬‰¥â®“°°“√‚¶…≥“

„π√Ÿª·∫∫„À¡à ‚¥¬°“√‚¶…≥“®–μâÕß‡À¡“–°—∫

ºŸâ™¡‡©æ“–°≈ÿà¡·≈–·μà≈–°≈ÿà¡‡ªÑ“À¡“¬ „π™à«ß

æ—°‚¶…≥“À√◊Õ‡ªìπ banners ∫πÀπâ“®Õ

10. √Ÿª·∫∫∑“ß∏ÿ√°‘®
(Business Model)
°“√¥”‡π‘π°“√∏ÿ√°‘®¥â“π‚∑√§¡π“§¡π—Èπ

‡ªìπ ‘Ëß∑’ËμâÕß‡√’¬π√Ÿâ‡æ◊ËÕ«“ß·ºπ·≈–‡μ√’¬¡°“√°àÕπ

„Àâ∫√‘°“√ ‡π◊ËÕß®“°¡’‡∑§‚π‚≈¬’„À¡àÊ ÕÕ° Ÿàμ≈“¥

Õ¬à“ßμàÕ‡π◊ËÕß ‡∑§‚π‚≈¬’·μà≈–Õ¬à“ß¡’√Ÿª·∫∫°“√

¥”‡π‘π°“√∑’Ë·μ°μà“ß°—π ·¡â·μà‡∑§‚π‚≈¬’‡¥’¬«°—π

‡¡◊ËÕ‡«≈“‡ª≈’Ë¬π‰ª°ÁÕ“®®–μâÕß¡’°“√ª√—∫‡ª≈’Ë¬π

√Ÿª·∫∫°“√¥”‡π‘π∏ÿ√°‘®„Àâ Õ¥§≈âÕß°—∫ ∂“π°“√≥å

‡æ◊ËÕ„Àâ “¡“√∂ Ÿâ°—∫ºŸâ·¢àß¢—π‰¥â °“√°”Àπ¥√Ÿª·∫∫

∑“ß∏ÿ√°‘®∑’Ëμ“¬μ—«¬àÕ¡‰¡àª√– ∫§«“¡ ”‡√Á®·≈–

Õ¬Ÿà√Õ¥‰¥â„π¬ÿ§‚≈°“¿‘«—μπå∑’Ë¡’°“√·¢àß¢—π°—π Ÿß·≈–

‰¡à®”°—¥Õ¬Ÿà‡©æ“–ºŸâ·¢àß¢—π®“°¿“¬„πª√–‡∑»‡∑à“π—Èπ

·μà√«¡‰ª∂÷ßºŸâ·¢àß¢—π¢â“¡™“μ‘∑’Ë¡’∑—Èß°”≈—ß∑√—æ¬å

‡∑§‚π‚≈¬’ ·≈–∫ÿ§≈“°√∑’Ë¡’ª√– ∫°“√≥å

°“√„Àâ∫√‘°“√ DVB-H πÕ°®“°‡ªìπ°“√

À≈Õ¡√«¡ (convergence) ‡∑§‚π‚≈¬’¥â“π‚∑√§¡π“§¡

·≈–¥â“π«‘∑¬ÿ°√–®“¬‡ ’¬ß·≈–«‘∑¬ÿ ‚∑√∑—»πå

‡¢â“¥â«¬°—π·≈â« ¬—ß‡ªìπ°“√√«¡°≈ÿà¡∏ÿ√°‘® (business

combination) μà“ßÊ ‡¢â“¥â«¬°—π ‚¥¬°≈ÿà¡∏ÿ√°‘®∑’Ë

‡¢â“¡“‡°’Ë¬«¢âÕß¡’¥—ßπ’È§◊Õ
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ë Mobile TV Broadcasting Network
Operator °≈ÿà¡π’È‡ªìπ‡®â“¢Õß„∫Õπÿ≠“μ

§«“¡∂’Ë„π°“√„Àâ∫√‘°“√ Mobile TV μ“¡∑’Ë

‰¥â√—∫„∫Õπÿ≠“μ¡“ ¥—ßπ—Èπ ®÷ß®”‡ªìπμâÕß

 √â“ß‚§√ß¢à“¬„π°“√ àß —≠≠“≥‚∑√∑—»πå

‡æ◊ËÕ„Àâ§√Õ∫§≈ÿ¡æ◊Èπ∑’Ë°“√„Àâ∫√‘°“√·≈–

°≈ÿà¡‡ªÑ“À¡“¬∑’ËμâÕß°“√

ë Cellular Operator provider °≈ÿà¡π’È

‡ªìπºŸâª√–°Õ∫°“√°‘®°“√‚∑√»—æ∑å‡§≈◊ËÕπ∑’Ë

∑”Àπâ“∑’Ë¥Ÿ·≈°“√„Àâ∫√‘°“√ Mobile TV

„π à«π¢Õß°“√μ≈“¥ °“√ √â“ß·∫√π¥å

À√◊Õ¬’ËÀâÕ °“√μ—Èß√“§“ °“√∫√‘°“√≈Ÿ°§â“

°“√®—¥°“√‡√◊Ë Õß∫‘≈·≈–°“√‡°Á∫ ‡ß‘π

‡π◊ËÕß®“°¡’ “¢“Õ¬Ÿà∑—Ë«‰ª ¥—ßπ—Èπ ®÷ß

®”‡ªìπμâÕß∑”ß“π√à«¡¡◊Õ°—∫ Mobile TV

Broadcasting Network Operator „π°“√

∑”°“√μ≈“¥ ‚¥¬·∫àßº≈ª√–‚¬™πå√à«¡°—π

ë Contents Provider °≈ÿà¡π’È®–∑”Àπâ“∑’Ë

„π°“√º≈‘μ√“¬°“√„π√Ÿª·∫∫μà“ßÊ ∑—Èß

¢à“« “√  “√§¥’ ·≈–¿“æ¬πμ√å ”À√—∫

Mobile TV ‡™àπ ESPN, CNN ·≈– Disney

Channel „Àâ°—∫ºŸâ™¡À√◊ÕºŸâ√—∫∫√‘°“√ ‚¥¬

·∫àßº≈ª√–‚¬™πå√à«¡°—π√–À«à“ß Mobile TV

operator ·≈– content provider

ë Datacast Operator °≈ÿà¡π’È®–∑”°“√

ª√– “πß“π¥â“π platform ¢Õß Mobile TV

√–À«à“ß°≈ÿà¡μà“ßÊ ‰¥â·°à content providers,

cellular Operator operators, datacas

operator ·≈– DVB-H network operator

√«¡∑—Èß°“√ √â“ß ESG (Electronic Service

Guide)

ë Mobile Terminal Provider °≈ÿà¡π’È®–

∑”Àπâ“∑’Ë„π°“√∑”°“√μ≈“¥„π°“√¢“¬

Õÿª°√≥å‡§√◊ËÕß√—∫∑’Ë √Õß√—∫‡∑§‚π‚≈¬’

Mobile TV ∑’Ëº≈‘μÕÕ°¡“¢“¬ ‡æ◊ËÕ„Àâ

ºŸâ„™â∫√‘°“√ “¡“√∂‡≈◊Õ°´◊ÈÕ‡≈◊Õ°À“‰¥â

°≈ÿà¡π’È√«¡‰ª∂÷ßºŸâ¢“¬√“¬„À≠à·≈–√“¬¬àÕ¬

¥—ßπ—Èπ ®–‡ÀÁπ‰¥â«à“°“√¥”‡π‘π∏ÿ√°‘® DVB-H

®–ª√–°Õ∫‰ª¥â«¬°≈ÿà¡∏ÿ√°‘®μà“ßÊ ∑’Ë¡’§«“¡™”π“≠

„π·μà≈–¥â“π‡¢â“¡“√à«¡°—π∑”ß“π ‚¥¬√Ÿª·∫∫

°“√¥”‡π‘π∑“ß∏ÿ√°‘® (business model) ¢Õß DVB-H

·∫àßÕÕ°‰¥â 4 √Ÿª·∫∫¥—ßπ’È

10.1 √Ÿª·∫∫∑’Ë 1 : Broadcaster-led
approach with mobile telecom
operator
√Ÿª·∫∫π’È ºŸâ„Àâ∫√‘°“√ Broadcast

√à«¡°—∫ºŸâ„Àâ∫√‘°“√‚∑√§¡π“§¡‡§≈◊ËÕπ∑’Ë (Mobile

Telecom Operator) ‚¥¬ºŸâ„Àâ∫√‘°“√ Broadcast

‡ªìπºŸâπ”À≈—°´÷Ëß®–∑”Àπâ“∑’Ë∫√‘À“√®—¥°“√§«“¡

 —¡æ—π∏å°—∫≈Ÿ°§â“ ‡™àπ À“≈Ÿ°§â“ °“√√—∫®¥∑–‡∫’¬π

·≈–°“√√—∫§à“∫√‘°“√®“°°“√„™â∫√‘°“√  à«πÀπâ“∑’Ë

¢ÕßºŸâ„Àâ∫√‘°“√‚∑√§¡π“§¡‡§≈◊ËÕπ∑’Ë®–∂Ÿ°®”°—¥

‡©æ“–∫√‘°“√∑’Ë ‡°’Ë¬«¢âÕß°—∫∑“ß‚∑√§¡π“§¡

‡æ√“–‰¡à‰¥â¡’°“√√«¡§à“∫√‘°“√∑—ÈßÀ¡¥‡¢â“‰«â¥â«¬°—π

¥—ßπ—Èπ ®÷ß®”‡ªìπμâÕß·¬°∫‘≈§à“∫√‘°“√∑’Ë‡°‘¥¢÷Èπ ‰¥â·°à

ºŸâ„™â∫√‘°“√ª≈“¬∑“ß (End Users) ®–μâÕß™”√–§à“

∫√‘°“√„Àâ°—∫ºŸâ„Àâ∫√‘°“√ Broadcast ·≈–ºŸâ„Àâ∫√‘°“√

‡§√◊Õ¢à“¬‡´≈≈Ÿ≈“√å (Cellular Network Operator) ºŸâ„Àâ

∫√‘°“√‡§√◊Õ¢à“¬‡´≈≈Ÿ≈“√å®–μâÕß™”√–§à“∫√‘°“√„Àâ

°—∫ºŸâ„Àâ∫√‘°“√ Broadcast ∑â“¬∑’Ë ÿ¥ºŸâ„Àâ∫√‘°“√

Broadcast μâÕß™”√–§à“‡π◊ÈÕÀ“√“¬°“√„Àâ°—∫ºŸâº≈‘μ

‡π◊ÈÕÀ“√“¬°“√ ºŸâ‚¶…≥“μâÕß™”√–§à“‚¶…≥“„Àâ°—∫

ºŸâ„Àâ∫√‘°“√ Broadcast ‚¥¬¡’√“¬≈–‡Õ’¬¥μ“¡√Ÿª∑’Ë 9



178 «“√ “√ °∑™. 2553

10.2 √Ÿª·∫∫∑’Ë 2: Mobile telecom
operator-led approach with
broadcaster
√Ÿª·∫∫π’È ºŸâ„Àâ∫√‘°“√‚∑√»—æ∑å‡§≈◊ËÕπ∑’Ë

‡´≈≈Ÿ≈“√åÀ√◊ÕºŸâ„Àâ∫√‘°“√‚∑√§¡π“§¡‡§≈◊ËÕπ∑’Ë

(Mobile Telecom Operator) ®–‡ªìπºŸâπ”„π∏ÿ√°‘®

‚¥¬®–∫√‘À“√®—¥°“√§«“¡ —¡æ—π∏å°—∫≈Ÿ°§â“

√—∫º‘¥™Õ∫„π°“√®—¥À“∫√‘°“√ °“√μ≈“¥·≈–

°“√¥Ÿ·≈≈Ÿ°§â“ √Ÿª·∫∫π’È ºŸâ„Àâ∫√‘°“√‚∑√§¡π“§¡

‡§≈◊ËÕπ∑’Ë®”‡ªìπμâÕß¡’·∂∫§≈◊Ëπ§«“¡∂’Ë (frequency

spectrum) ´÷ËßμâÕß¢Õ®—¥ √√À√◊Õª√–¡Ÿ≈®“°Àπà«¬ß“π

°”°—∫¥Ÿ·≈‡√◊ËÕß§≈◊Ëπ§«“¡∂’Ë¢Õßª√–‡∑» ºŸâ™¡®–

‰¥â√—∫‡π◊ÈÕÀ“√“¬°“√®“°ºŸâ„Àâ∫√‘°“√‡π◊ÈÕÀ“√“¬°“√

(Content Providers) √“¬μà“ßÊ ºà“πºŸâ„Àâ∫√‘°“√‡§√◊Õ¢à“¬

Broadcast °“√¥”‡π‘π∏ÿ√°‘®„π√Ÿª·∫∫π’È¡’°“√√«¡

(integrate) ‡π◊ÈÕÀ“·≈–°“√∫√‘°“√‡¢â“‰«â¥â«¬°—π‚¥¬

ºŸâ√«¡√“¬°“√ (Aggregator/Package) ·≈â«∂Ÿ°π”‡ πÕ

‚¥¬ºŸâ„Àâ∫√‘°“√‡§√◊Õ¢à“¬ Broadcast √Ÿª·∫∫π’ÈÕ“®¡’

∑“ß‡≈◊Õ°Õ◊Ëπ §◊Õ ºŸâ„Àâ∫√‘°“√ Broadcast Õ“®∑”

°“√μ≈“¥ ”À√—∫√“¬°“√‚∑√∑—»πå ¢≥–∑’ËºŸâ„Àâ∫√‘°“√

‚∑√»—æ∑å‡§≈◊ËÕπ∑’Ë®–√—∫º‘¥™Õ∫®—¥°“√„π à«π¢Õß

§à“„™â∫√‘°“√ ‚¥¬¡’√“¬≈–‡Õ’¬¥μ“¡√Ÿª∑’Ë 10

√Ÿª∑’Ë 9 Broadcaster-led approach with mobile telecom operator
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10.3 √Ÿª·∫∫∑’Ë 3: Independent DVB-H
service provider approach
√Ÿª·∫∫π’ÈºŸâ„Àâ∫√‘°“√‡§√◊Õ¢à“¬‚∑√»—æ∑å

‡§≈◊ËÕπ∑’Ë®–∑”Àπâ“∑’Ë‡™àπ‡¥’¬«°—∫°“√¥”‡π‘π∏ÿ√°‘®

√Ÿª·∫∫∑’Ë 2 ·μà¡’ºŸâ‡¢â“¡“‡°’Ë¬«¢âÕß‡æ‘Ë¡‡μ‘¡§◊Õ

ºŸâ„Àâ∫√‘°“√ DVB-H ´÷Ëß∑”Àπâ“∑’ËÕ”π«¬§«“¡ –¥«°

·°àºŸâ„Àâ∫√‘°“√‚∑√»—æ∑å‡§≈◊ËÕπ∑’Ë„π°“√√«∫√«¡

‡π◊ÈÕÀ“√“¬°“√√«¡∂÷ß°“√„™â§≈◊Ëπ§«“¡∂’Ë √Ÿª·∫∫π’È

≈Ÿ°§â“ “¡“√∂„™â∫√‘°“√∑’Ë√«¡‡¢â“‰«â·≈â« ‡ªìπ·æÁ§‡°®

∑’Ë ¡∫Ÿ√≥å·∫∫ ‚¥¬¡’√“¬≈–‡Õ’¬¥μ“¡√Ÿª∑’Ë 11

√Ÿª∑’Ë 10 Mobile telecom operator-led approach with broadcaster

√Ÿª∑’Ë 11 Independent DVB-H service provider approach
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10.4 √Ÿª·∫∫∑’Ë 4: Mobile telecom
operator-led approach
√Ÿª·∫∫π’ÈºŸâ„Àâ∫√‘°“√‚∑√»—æ∑å‡§≈◊ËÕπ∑’Ë

®–√—∫º‘¥™Õ∫„π∑ÿ° à«π¢Õß°≈ÿà¡ºŸâ‡°’Ë¬«¢âÕß„π°“√

„Àâ∫√‘°“√ μ—Èß·μà°“√ √â“ß‡π◊ÈÕÀ“√“¬°“√‰ª®π∂÷ß

°“√∫√‘°“√≈Ÿ°§â“ ‚¥¬ºŸâ„Àâ∫√‘°“√‡§√◊Õ¢à“¬ Broadcast

®–∑”Àπâ“∑’Ë‡æ’¬ß°“√ àß¢âÕ¡Ÿ≈∫π‡∑§‚π‚≈¬’ DVB-H

·∫∫π’È≈Ÿ°§â“ “¡“√∂„™â∫√‘°“√∑’Ë√«¡‡¢â“‰«â‡ªìπ

·æÁ§‡°®∑’Ë ¡∫Ÿ√≥å·∫∫‡™àπ‡¥’¬«°—π‚¥¬¡’√“¬≈–‡Õ’¬¥

μ“¡√Ÿª∑’Ë 12

√Ÿª∑’Ë 12 Mobile telecom operator-led approach

®“°√Ÿª·∫∫∑“ß∏ÿ√°‘®∑’Ë°≈à“«¡“·≈â«¢â“ßμâπ æÕ∑”„Àâ‡ÀÁπ¿“æ·≈–·π«∑“ß„π°“√∑”∏ÿ√°‘®

‡æ◊ËÕπ”¡“ª√–¬ÿ°μå„™â
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11. ªí≠À“·≈–Õÿª √√§∑“ß‡∑§π‘§
„π°“√„Àâ∫√‘°“√ DVB-H
°“√¥”‡π‘π∏ÿ√°‘® DVB-H ‰¡à„™à«à“®–¡’‡ß‘π∑ÿπ

‡æ’¬ßÕ¬à“ß‡¥’¬«°Á®– “¡“√∂∑”∏ÿ√°‘®π’È‰¥â ·μà ‘Ëß∑’Ë

μâÕß°“√§◊Õ§≈◊Ëπ§«“¡∂’Ë«‘∑¬ÿ∑’Ë®–π”¡“„™â„π°“√

broadcast √“¬°“√π—Èπ °“√„Àâ‰¥â¡“π—Èπ‰¡à„™à¢Õßßà“¬

Õ“®®–μâÕß∑”°“√ª√–¡Ÿ≈·¢àß¢—π°—π ‡π◊ËÕß®“°

§≈◊Ëπ§«“¡∂’ËÕ“®¡’®”°—¥·≈–ªí®®ÿ∫—π à«π„À≠à

∂Ÿ °§√Õ∫§√Õß‚¥¬ºŸâ „Àâ∫√‘ °“√«‘∑¬ÿ ‚∑√∑—»πå

„πÀ≈“¬Ê ª√–‡∑»§à“„™â®à“¬„π°“√ª√–¡Ÿ≈§«“¡∂’Ë

π—Èπ Ÿß √«¡∑—ÈßÕ“®μâÕß¢Õ„∫Õπÿ≠“μª√–‡¿∑μà“ßÊ

∑’Ë‡°’Ë¬«¢âÕß®“°Àπà«¬ß“π¢Õß√—∞∑”„ÀâμâÕß„™â‡«≈“

À≈—ß®“°‰¥â§«“¡∂’Ë¡“·≈â« ‘Ëß∑’ËμâÕß√–¡—¥√–«—ß§◊Õ

‡√◊ËÕß¢Õß°“√√∫°«π‡§√◊ËÕß√—∫ DVB-T ®“°™àÕß

 —≠≠“≥¢Õß DVB-H ∑’ËÕ¬Ÿà¢â“ß‡§’¬ß Õ—π®–∑”„Àâ

‡§√◊ËÕß√—∫ DVB-T ∂Ÿ°∫≈ÁÕ°‰¥â „π‡√◊ËÕß§«“¡®ÿ„π°“√

 àß —≠≠“≥‡ªìπÕ’°‡√◊ËÕßÀπ÷Ëß∑’Ë§«√π”¡“æ‘®“≥“

‡π◊ËÕß®“°§«“¡®ÿ∑’Ë¡’π—Èπ ¡’Õ¬Ÿà§àÕπ¢â“ß®”°—¥

‡©æ“–§«“¡®ÿ¢Õß‡π◊ÈÕÀ“∑’Ë‰¡à‡°’Ë¬«¢âÕß°Áª√–¡“≥

50% ¢Õß§«“¡®ÿ√«¡ ·≈–§«“¡®ÿ∑—ÈßÀ¡¥®–¡’°“√

„™â√à«¡°—πÀ≈“¬ à«π §◊Õ  à«π¢Õß¿“æ·≈–‡ ’¬ß

MPE-FEC ·≈– IP packetization overhead ·≈–

º—ß√“¬°“√Õ‘‡≈Á°∑√Õπ‘° å (EPG: Electronic Program

Guide) ‡ªìπμâπ

12. ªí®®—¬∑’Ëπ”‰ª Ÿà§«“¡ ”‡√Á®
°“√„Àâ∫√‘°“√∑’Ë®–ª√– ∫§«“¡ ”‡√Á®π—Èπ

μâÕßª√–°Õ∫¥â«¬ªí®®—¬À≈“¬Ê Õ¬à“ß ‰¥â·°à

§«“¡À≈“°À≈“¬¢Õß∫√‘°“√ ·≈–∫√‘°“√∑’Ë¡’§«√

¥÷ß¥Ÿ¥∑ÿ°‡æ» ∑ÿ°«—¬ √«¡∂÷ß√ π‘¬¡∑’ËÀ≈“°À≈“¬

„π√“§“∑’Ë “¡“√∂®à“¬‰¥â „π‡√◊ËÕß‡π◊ÈÕÀ“√“¬°“√π—Èπ

§«√‡ªìπ‡π◊ÈÕÀ“∑’Ëπà“ π„® ”À√—∫ºŸâ™¡°≈ÿà¡μà“ßÊ ‡™àπ

√“¬°“√‡¥Á° √“¬°“√‡°…μ√ √“¬°“√‡æ◊ËÕ°“√»÷°…“

√“¬°“√Õ“À“√·≈–√“¬°“√¢à“« ‡ªìπμâπ ·≈–§«√®–

‡À¡“–°—∫‡§√◊ËÕß√—∫·∫∫¡◊Õ∂◊Õ ‡æ√“–∏√√¡™“μ‘¢Õß

¡◊Õ∂◊Õ∑’Ë¡’Àπâ“®Õ‡≈Á°Ê π—Èπ§ß‰¡à‡À¡“– ”À√—∫°“√¥Ÿ

√“¬°“√¬“«Ê „π¢≥–‡§≈◊ËÕπ∑’Ë ‡™àπ Àπ—ßÀ√◊Õ≈–§√

·μà®–‡À¡“–Õ¬à“ß¡“° ”À√—∫°“√¥Ÿ¢à“« ´÷Ëß‡ªìπÕ–‰√∑’Ë

§àÕπ¢â“ß¥à«π ·μà —ÈπÊ º—ß√“¬°“√Õ‘‡≈Á°∑√Õπ‘° å

§«√∑”„ÀâºŸâ™¡ “¡“√∂∑√“∫‡π◊ÈÕÀ“º—ß√“¬°“√‚¥¬

‰¡àμâÕß¥ŸÀπ—ß ◊Õæ‘¡æå·≈–μâÕß„Àâ§«“¡ –¥«° ∫“¬

„π°“√·π–π”„Àâ≈Ÿ°§â“‡¢â“™¡√“¬°“√μà“ßÊ ‰¥â

§«√¡’√Ÿª·∫∫∑“ß∏ÿ√°‘®∑’Ë‡À¡“– ¡∑’Ë “¡“√∂√Õß√—∫

§«“¡μâÕß°“√¢Õßμ≈“¥∑—Èß„π à«π¢Õßπ—°≈ß∑ÿπ·≈–

ºŸâ™¡√“¬°“√‰¥â √Ÿª·∫∫‚§√ß √â“ß¢Õß‡§√◊Õ¢à“¬∑’Ë

‡°’Ë¬«¢âÕßμâÕß “¡“√∂∑’Ë®–∑”ß“π√à«¡°—π‰¥âÕ¬à“ß¡’

ª√– ‘∑∏‘¿“æ ∑—Èß„π à«π¢Õß short message service

front end, managed-site portal, electronic program

guide gateway, billing integration and reporting ·≈–

§«“¡ “¡“√∂„π°“√®—¥°“√¥â“π∫—≠™’ πÕ°®“°π’È

°“√∫√‘°“√§«√§√Õ∫§≈ÿ¡μ—Èß·μàμâπ∑“ß∂÷ßª≈“¬∑“ß

Õ¬à“ß§√∫«ß®√∑’Ë∑”„ÀâºŸâ„Àâ∫√‘°“√ Mobile TV ·≈–

ºŸâ„Àâ∫√‘°“√‡π◊ÈÕÀ“√“¬°“√ “¡“√∂∑’Ë®– àß∫√‘°“√

μ—Èß·μàμâπ∑“ß∂÷ßª≈“¬∑“ßºà“π°“√ÕÕ°·∫∫∑’Ë

«“ß·ºπ‰«â

°“√„Àâ∫√‘°“√ Mobile TV ‡ªìπª√– ∫°“√≥å„À¡à

∑’ËμâÕß‡√’¬π√Ÿâ®“°ºŸâ„Àâ∫√‘°“√∑’Ë¥”‡π‘π°“√¡“°àÕπ

‚¥¬‡©æ“–ªí≠À“·≈–Õÿª √√§∑’Ë‡°‘¥¢÷Èπ√«¡∑—Èß«‘∏’

°“√·°â‰¢ ‡æ◊ËÕ‡μ√’¬¡°“√·≈–À“∑“ßªÑÕß°—π‰«â°àÕπ

¢≥–‡¥’¬«°—πμâÕß‡√’¬π√Ÿâªí®®—¬μà“ßÊ ∑’Ë∑”„Àâª√– ∫

§«“¡ ”‡√Á® ‡¡◊ËÕ¥”‡π‘π°“√·≈â«μâÕßª√–‡¡‘πº≈®“°

°“√„Àâ∫√‘°“√ ·≈–π”ªí≠À“μà“ßÊ ∑’Ë‡°‘¥¢÷Èπ¡“
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∑”°“√ª√—∫ª√ÿ ß·°â ‰¢·≈â «π”‰ª Ÿà °“√æ—≤π“

μà“ßÊ ‡À≈à“π’È‡ªìπ‡√◊ËÕß∑’Ë∑â“∑“¬ ”À√—∫ºŸâ≈ß∑ÿπ„À¡à

‡π◊ËÕß®“°°“√¥”‡π‘π°“√∏ÿ√°‘® Mobile TV ®–μâÕß

Õ“»—¬∑√—æ¬“°√®“°À≈“¬°≈ÿà¡‡¢â“¡“√à«¡°—π∑”

§«“¡æ¬“¬“¡„π°“√≈¥μâπ∑ÿπ‡ªìπ‡√◊ËÕß ”§—≠·≈–

®”‡ªìπ πÕ°®“°°“√≈¥μâπ∑ÿπ·≈â«μâÕß‡æ‘Ë¡√“¬‰¥â

‚¥¬°“√æ—≤π“∫√‘°“√„Àâπà“ π„® √«¡∑—Èß°“√

º ¡º “π¥â“π‡§√◊Õ¢à“¬„Àâ “¡“√∂∫√‘°“√§√Õ∫§≈ÿ¡

æ◊Èπ∑’Ë„Àâ°«â“ß‰°≈®–™à«¬„Àâ∏ÿ√°‘®ª√– ∫§«“¡ ”‡√Á®

„π°“√¥”‡π‘π°“√¥—ß°≈à“«¡’√“¬≈–‡Õ’¬¥¥—ßπ’È §◊Õ

12.1 °“√≈¥μâπ∑ÿπ§à“∫√‘°“√ Mobile TV
„π°“√μ‘¥μ—Èß‡§√◊Õ¢à“¬ Mobile TV

®” ‡ªìπμâÕßÀ“«‘ ∏’ °“√∑’Ë ®– √â “ß ‚§√ß¢à “¬∑’Ë ¡’

ª√– ‘∑∏‘¿“æ·≈–§ÿâ¡§à“„π°“√≈ß∑ÿπ‚¥¬®—¥À“

‡§√◊ËÕß àß∑’Ë “¡“√∂ àß —≠≠“≥‰¥â∑—Èß·∫∫ DVB-T

‡æ◊ËÕ°“√√—∫ —≠≠“≥∑’ËÕ¬Ÿà°—∫∑’Ë·≈–°“√ àß·∫∫

DVB-H ‡æ◊ËÕ°“√√—∫ —≠≠“≥·∫∫‡§≈◊ËÕπ∑’Ë

¥â“πºŸâº≈‘μÕÿª°√≥å‡§√◊ËÕß√—∫μâÕß¡’

ºŸâº≈‘μÀ≈“¬√“¬ À≈“¬¬’ËÀâÕ À≈“¬√ÿàπ„π∑âÕßμ≈“¥

·≈– “¡“√∂„™â√à«¡°—∫∫√‘°“√Õ◊Ëπ‰¥â ‡æ◊ËÕ„Àâ “¡“√∂

À“´◊ÈÕ‰¥âßà“¬„π∑âÕßμ≈“¥ ·≈–¡’ dongles ∑’Ë “¡“√∂

√—∫·≈– àß —≠≠“≥ºà“π∫≈Ÿ∑Ÿ∏ (blue tooth) ‰ª¬—ß

μ—«‡§√◊ËÕß‚∑√»—æ∑å·≈–‡§√◊ËÕß§Õ¡æ‘«‡μÕ√å·∫∫ laptop ‰¥â

°“√≈¥§à“„™â®à“¬¢ÕßºŸâº≈‘μ‡π◊ÈÕÀ“

√“¬°“√ °“√≈¥§à“„™â®à“¬π’È “¡“√∂∑”‰¥âÀ≈“¬

√–¥—∫ ‡™àπ ¬°√–¥—∫‡π◊ÈÕÀ“∑’Ë¡’Õ¬Ÿà„π platform

·∫∫∑’ËÕ¬Ÿà°—∫∑’Ë À√◊Õ platform ·∫∫ IPTV „Àâ‡À¡“– ¡

°—∫ platform ¢Õß Mobile TV „À¡à °“√‚¶…≥“·≈–

À√◊Õ°“√∫√‘°“√ interactive ‡æ◊ËÕπ”¡“≈¥§à“„™â®à“¬

¢Õß‡π◊ÈÕÀ“√“¬°“√ °“√≈¥§à“„™â®à“¬„π à«π¢Õß

ºŸâ„Àâ∫√‘°“√‡§√◊Õ¢à“¬ Mobile TV §«√®—¥„Àâ‡ªìπ

 à«πÀπ÷Ëß¢Õß·æÁ§‡°®∫√‘°“√∑’Ë¡’¡Ÿ≈§à“ Ÿß À√◊Õ

„π√“§“∑’Ëπà“¥÷ß¥Ÿ¥„® ‡æ◊ËÕ‡æ‘Ë¡®”π«πºŸâ„™â∫√‘°“√

12.2 °“√æ—≤π“ Mobile TV
§«√¡’°“√æ—≤π“§«“¡ “¡“√∂„π

°“√„™âß“π·≈–§«“¡πà“ π„®¢Õß∫√‘°“√ Mobile TV

μàÕ≈Ÿ°§â“ „Àâ§√Õ∫§≈ÿ¡„π¥â“πμà“ßÊ ‡™àπ ‚¥¬ºà“π

hybrid ESGs (Electronic Service Guide) ´÷Ëß®–‡≈◊Õ°

√—∫ —≠≠“≥ broadcast ·≈– —≠≠“≥·∫∫μàÕ‡π◊ËÕß

(streaming signals) ∑’Ë¥’∑’Ë ÿ¥ ∫√‘°“√·∫∫‚μâμÕ∫

μâÕß‡À¡“– ¡°—∫ Mobile TV §ÿ≥¿“æ„π°“√· ¥ß

¿“æ∑’Ë¥’¢÷Èπ °“√∫’∫Õ—¥ —≠≠“≥¿“æ∑’Ë‡æ‘Ë¡¢÷Èπ

™—Ë«‚¡ß°“√„™âß“π¢Õß·∫μ‡μÕ√’Ë·≈–ª√– ‘∑∏‘¿“æ

¢Õßæ≈—ßß“π

12.3 °“√º ¡º “π‡§√◊Õ¢à“¬„π°“√
„Àâ∫√‘°“√ Mobile TV
°“√„Àâ∫√‘°“√ Mobile TV ®”‡ªìπ∑’Ë

®–μâÕß„Àâ∫√‘°“√§√Õ∫§≈ÿ¡∑ÿ°æ◊Èπ∑’Ë∑—Ë«∑—Èßª√–‡∑»

„Àâ “¡“√∂√—∫™¡√“¬°“√‰¥â‰¡à«à“„πÀâÕß „πÕ“§“√

¿“¬πÕ°Õ“§“√ ∫π∂ππ “¬À≈—°  “¬√Õß ∫π¿Ÿ‡¢“

·À≈àß∑àÕß‡∑’Ë¬« À√◊Õ·¡â·μàæ◊Èπ∑’Ë„π∑–‡≈ ¥—ßπ—Èπ

À“°¡’°“√º ¡º “π‡§√◊Õ¢à“¬„π°“√„Àâ∫√‘°“√

√–À«à“ß‡§√◊Õ¢à“¬¥“«‡∑’¬¡°—∫‡§√◊Õ¢à“¬¿“§æ◊Èπ¥‘π

°Á®–∑”„Àâ “¡“√∂§√Õ∫§≈ÿ¡∑ÿ°æ◊Èπ∑’Ë∑—Ë«ª√–‡∑»

‡æ◊ËÕ°√–μÿâπºŸâ„™â∫√‘°“√„Àâ‡æ‘Ë¡¢÷Èπ Õ—π®–π”‰ª Ÿà

°“√‡μ‘∫‚μ¢Õß‡»√…∞°‘®∑’Ë‡ªìπ√Ÿª∏√√¡ πÕ°®“°

°“√º ¡º “πæ◊Èπ∑’Ë°“√„Àâ∫√‘°“√·≈â« °“√º ¡

º “π√–À«à“ß°“√ àß·∫∫ unicast ·≈– broadcast

‡¢â“¥â«¬°—π®–π”‰ª Ÿà°“√≈ß∑ÿπ∑’ËμË”≈ß·≈–∑”„Àâ
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ºŸâª√–°Õ∫°“√ “¡“√∂‡ πÕ∫√‘°“√ Mobile TV

∫π§«“¡∂’Ë∑’Ë¡’Õ¬Ÿà‰¥â‡ªìπÕ¬à“ß¥’

13. §≈◊Ëπ§«“¡∂’Ë∑’Ë „™â „π°“√„Àâ∫√‘°“√
Mobile TV
μ“¡∑’Ë‰¥â°≈à“«¡“·≈â«¢â“ßμâπ§◊Õ ‡∑§‚π‚≈¬’

DVB-H ¡’§«“¡∂’Ë∑’Ë„Àâ‡≈◊Õ°„™âÀ≈“¬¬à“π§«“¡∂’Ë¥â«¬°—π

´÷Ëß‡ªìπ®ÿ¥·¢Áß¢Õß√–∫∫π’È ‡π◊ËÕß®“°§≈◊Ëπ§«“¡∂’Ë

‡ªìπ∑√—æ¬“°√∑’Ë¡’Õ¬ŸàÕ¬à“ß®”°—¥ À“°¢“¥·§≈π

÷́Ëß§«“¡∂’Ë ‡∑§‚π‚≈¬’¥—ß°≈à“«®–∂Ÿ°π”¡“„™â‰¡à‰¥â

¥—ßπ—Èπ°“√¡’À≈“¬¬à“π§«“¡∂’Ë®÷ß‡ªìπ¢âÕ¥’¢Õß DVB-H

¬à“π§«“¡∂’Ë∑’Ë “¡“√∂„™â‰¥â§◊Õ VHF-III (170-230 MHz)

UHF-IV/V (470-862 MHz) ·≈– L-band (1.452 -

1.492 GHz) ¥—ßπ—Èπ ®÷ß¢÷ÈπÕ¬Ÿà°—∫·μà≈–ª√–‡∑»«à“

®–‡≈◊Õ°„™â§«“¡∂’Ë„π¬à“π„¥  ”À√—∫ª√–‡∑»‰∑¬

§≥–°√√¡°“√°‘®°“√‚∑√§¡π“§¡·Ààß™“μ‘‰¥â¡’°“√

®—¥μ—Èß§≥–°√√¡°“√¢÷Èπ¡“§≥–Àπ÷Ëß ‡√’¬°«à“

§≥–°√√¡°“√°“√»÷°…“·≈–«“ßÀ≈—°‡°≥±å

Wireless Multimedia Convergence Service (WMCS)

¡“∑”°“√»÷°…“´÷Ëßº≈°“√»÷°…“‰¥â‡ πÕ§«“¡‡ÀÁπ

„Àâ¡’°“√„™â™àÕß§«“¡∂’Ë UHF ™àÕß 54 (734 - 742 MHz)

∂÷ß 60 (782 - 790 MHz) ®”π«π 7 ™àÕß ”√Õß‰«â

 ”À√—∫¥”‡π‘π°“√°‘®°“√ Wireless Multimedia

Convergence Service À√◊Õ Mobile TV ‰¥â

14. °“√§“¥°“√≥åμ≈“¥ Mobile TV
∏ÿ√°‘® Mobile TV ‡ªìπ∏ÿ√°‘®∑’Ë‡æ‘Ëß‡°‘¥¢÷Èπ¡“

‰¡à°’Ëªïπ’È ‡Õß ∫“ßª√–‡∑»ª√– ∫§«“¡ ”‡√Á®

∫“ßª√–‡∑»¬—ß‰¡àª√– ∫§«“¡ ”‡√Á® ÷́Ëß‡ªìπ

§«“¡∑â“∑“¬¢ÕßºŸâ„Àâ∫√‘°“√∑’Ë®–μâÕß·°â‰¢ªí≠À“

·≈–Õÿª √√§μà“ßÊ ∑’Ë‡°‘¥¢÷Èπ ‡æ◊ËÕ„Àâ°“√∫√‘°“√π’È

Õ¬Ÿà ‰¥â·≈–æ—≤π“‰ª Ÿà®ÿ¥À¡“¬∑’ËμâÕß°“√∑’Ë „Àâ

ºŸâ„™â∫√‘°“√√—∫™¡√“¬°“√μà“ßÊ ‰¥â‰¡à«à“®–‡¥‘π∑“ß

‰ª‰Àπ‚¥¬‰¡à¡’°“√¢“¥À“¬¢Õß —≠≠“≥ ¥—ßπ—Èπ

·π«‚πâ¡¢Õßμ≈“¥ Mobile TV ¬—ß¡’‚Õ°“ ∑’Ë®–

‡μ‘∫‚μ‰¥âÕ¬à“ßμàÕ‡π◊ËÕßÕ’° ‚¥¬¡’º≈°“√»÷°…“·≈–

«‘®—¬μà“ßÊ ¥—ßπ’È

ë çª√–¡“≥ªï 2010 ‚∑√»—æ∑å‡§≈◊ËÕπ∑’Ë

130 ≈â“π‡§√◊ËÕß·≈–‡§√◊ËÕß‡≈àπ media player

25 ≈â“π‡§√◊ËÕß®– “¡“√∂√—∫ Mobile TV ‰¥â

·≈–ºŸâ„Àâ∫√‘°“√®–‰¥â√—∫º≈μÕ∫·∑π∑“ß

√“¬‰¥â∑’Ë‡æ‘Ë¡¢÷Èπ¡“°°«à“ 2 æ—π≈â“π¥Õ≈≈“√å

À≈—ß®“°ªï 2012.é (NAB, 2009)

ë çª√–¡“≥ªï 2012 ®–¡’≈Ÿ°§â“∑’Ë„™â∫√‘°“√

Mobile TV ∑—Ë«‚≈°ª√–¡“≥ 462 ≈â“π√“¬

‚¥¬ª√–¡“≥ 260 ≈â“π√“¬®–Õ¬Ÿà„π

∑«’ª‡Õ‡™’¬é (¢âÕ¡Ÿ≈®“° ABI research

¡°√“§¡ 2008)

ë çª√–¡“≥ªï 2012 √“¬‰¥â®“° Mobile TV

®–Õ¬Ÿà∑’Ëª√–¡“≥ 4.1 - 11.9 æ—π≈â“π¥Õ≈≈“√å

μàÕªï ‚¥¬·√ß°√–μÿâπÀ≈—°¢Õß°“√‡μ‘∫‚μ

¡“®“°‡π◊ÈÕÀ“√“¬°“√ °“√æπ—π §«“¡∫—π‡∑‘ß

 ”À√—∫ºŸâ„À≠à·≈– “√–∫—π‡∑‘ßé (Juniper

research, ¡°√“§¡ 2008)

ë ç®–¡’ºŸâ„™â∑’Ë‡¢â“∂÷ß‡π◊ÈÕÀ“∑“ß‚∑√∑—»πåºà“π

DVB-H ‡æ‘Ë¡¢÷Èπ‡ªìπ Õß‡∑à“®“°ªí®®ÿ∫—π∑’Ë

1.2 ≈â“π√“¬‡æ‘Ë¡‡ªìπ 2.5 ≈â“π√“¬„πªï 2015

‚¥¬‡©æ“–Õ¬à“ß¬‘Ëß„πªï 2010 ´÷Ëß¡’°“√

·¢àß¢—πøÿμ∫Õ≈‚≈°®–‡ªìπ·√ß°√–μÿâπ

°“√‡¢â“„™â∫√‘°“√ Mobile TV ‡™àπ‡¥’¬«°—∫∑’Ë

‡§¬‡°‘¥¡“·≈â«„πªï 2006é (Coda Research

Consultancy, 2009)
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ë ç®”π«π¢ÕßºŸâ„™â∫√‘°“√ Mobile TV ∑—Ë«‚≈°

®– Ÿß¢÷Èπ ‚¥¬¡’§à“ CAGR (compound

annual growth rate) ¡“°°«à“ 47% √–À«à“ß

ªï 2010 ·≈– 2013 ‚¥¬®– Ÿß∂÷ß 570 ≈â“π

°àÕπ ‘Èπªï 2013é (Bharat Book Bureau,

‡¡…“¬π 2010)

15. ∫∑ √ÿª
Mobile TV √–∫∫ DVB-H ‡ªìπ‡∑§‚π‚≈¬’

„π°“√ Broadcast  —≠≠“≥«‘∑¬ÿ‚∑√∑—»πå‰ª¬—ß

‡§√◊ËÕß√—∫·∫∫æ°æ“∑’Ë “¡“√∂π”μ‘¥μ—«‰ª‰Àπ°Á‰¥â

·≈– “¡“√∂√—∫™¡√“¬°“√μà“ßÊ ‰¥âÕ¬à“ßμàÕ‡π◊ËÕß

μ≈Õ¥‡«≈“‰¡à«à“®–‡¥‘π∑“ß‰ª‰Àπ°Áμ“¡‡À¡◊Õπ°“√

„™â‚∑√»—æ∑å¡◊Õ∂◊Õ∑ÿ°«—ππ’È ‡π◊ËÕß®“° “¡“√∂ àßμàÕ

(handover)  —≠≠“≥®“°‡§√◊Õ¢à“¬Àπ÷Ëß‰ª¬—ßÕ’°

‡§√◊Õ¢à“¬Àπ÷Ëß‰¥â §ÿ≥¿“æ¢Õß¿“æ·≈–‡ ’¬ß¥’

 “¡“√∂∑π∑“πμàÕ —≠≠“≥√∫°«π‰¥â¡“°¢÷Èπ

ª√–À¬—¥°“√„™âæ≈— ßß“π∑”„Àâ·∫μ‡μÕ√’Ë ¢Õß

‡§√◊ËÕß√—∫„™âß“π‰¥âπ“π¢÷Èπ ‡ªìπ√–∫∫∑’Ë‰¥â√—∫°“√

¬Õ¡√—∫®“°μ≈“¥ à«π„À≠à¢Õß‚≈°‚¥¬√—∫°“√

 π—∫ πÿπ®“°À≈“¬√âÕ¬∫√‘…—∑∑—Ë«‚≈°„π°“√æ—≤π“

Õÿª°√≥å πÕ°®“°π’È¡’À≈“¬¬à“π§«“¡∂’Ë„Àâ‡≈◊Õ°„™â

·≈–·μà≈–¬à“π¡’§«“¡°«â“ß∑’Ë‡æ’¬ßæÕμàÕ°“√„™âß“π

®÷ß‡ªìπ¢âÕ‰¥â‡ª√’¬∫°«à“°“√ àß —≠≠“≥ Mobile TV

ºà“π‡§√◊Õ¢à“¬‚∑√»—æ∑å¡◊Õ∂◊Õ ‡π◊ËÕß®“° “¡“√∂ àß

¢âÕ¡Ÿ≈¢π“¥„À≠àÕ¬à“ß¿“æ‡§≈◊ËÕπ‰À«„Àâ‰À≈‰¥â

Õ¬à“ßμàÕ‡π◊ËÕß ‚¥¬‰¡à¡’Õ“°“√¢Õß¿“æ –¥ÿ¥„Àâ‡ÀÁπ

·≈–¢≥–π’Èª√–‡∑»μà“ßÊ ‰¥âπ”‡∑§‚π‚≈¬’π’È¡“„™â

‰¡àμË”°«à“ 15 ª√–‡∑» ·≈–¡’·π«‚πâ¡®–‡æ‘Ë¡¢÷Èπ

‡√◊ËÕ¬Ê „πÕπ“§μ

°“√‡°‘¥¢÷Èπ¢Õß°“√ àß‚∑√∑—»πå‰ª¬—ß‡§√◊ËÕß√—∫

„π·∫∫æ°æ“Õ¬à“ß√–∫∫ DVB-H π’È®–∑”„Àâ‡°‘¥

°“√À≈Õ¡√«¡¢Õß°‘®°“√‚∑√§¡π“§¡·≈–°‘®°“√

«‘∑¬ÿ‚∑√∑—»πå‡¢â“¥â«¬°—π ·≈–¬—ß‡ªìπ°“√√«¡°≈ÿà¡

¢Õß∏ÿ√°‘®μà“ßÊ ‰¡à«à“®–‡ªìπºŸâ„Àâ∫√‘°“√«‘∑¬ÿ‚∑√∑—»πå

ºŸâ„Àâ∫√‘°“√‚∑√»—æ∑å¡◊Õ∂◊Õ ºŸâ„Àâ∫√‘°“√¥â“π‡π◊ÈÕÀ“

√“¬°“√ ·≈–ºŸâ¢“¬Õÿª°√≥å‡§√◊ËÕß√—∫·∫∫æ°æ“

‡ªìπμâπ ´÷Ëß®–‡ªìπμ—«º≈—°¥—π„Àâ‡»√…∞°‘®‡μ‘∫‚μ¢÷Èπ

‰¥âÕ’°§√—ÈßÀπ÷Ëß °“√√«¡μ—«¢Õß∏ÿ√°‘® (business

combination) μà“ßÊ ‡¢â“¥â«¬°—π “¡“√∂∑”‰¥âÀ≈“¬√Ÿª

∑—Èßπ’È‡æ◊ËÕ„Àâ¡’°“√„™â∑√—æ¬“°√∑’Ë¡’Õ¬Ÿà„Àâ‡°‘¥ª√–‚¬™πå

·≈–‡°‘¥ª√– ‘∑∏‘¿“æ  à«π∑“ß¥â“π‡∑§π‘§√–∫∫

DVB-H  “¡“√∂„™âÕÿª°√≥å∫“ß à«π√à«¡°—∫√–∫∫

DVB-T ∑’Ë„™â àß —≠≠“≥‚∑√∑—»πå‰ª¬—ß‚∑√∑—»πå

μ“¡∫â“π ·≈–μ—«‡§√◊ËÕß√—∫·∫∫æ°æ“π’È “¡“√∂

‡ªìπ‰¥â∑—Èß‚∑√»—æ∑å¡◊Õ∂◊Õ ‡ªìπ‰¥â∑—Èß‡§√◊ËÕß√—∫

 —≠≠“≥‚∑√∑—»πå·≈– “¡“√∂∑”ß“πÕ◊ËπÊ ‡™àπ

°“√∑”∏ÿ√°√√¡¥â“π°“√‡ß‘π·≈–°“√™”√– ‘π§â“

‡ªìπμâπ ·≈â«·μà∫√‘…—∑ºŸâº≈‘μ®–º≈‘μÕÕ°¡“®”Àπà“¬

¥—ßπ—Èπ°“√‡°‘¥¢÷Èπ¢Õß√–∫∫ DVB-H  “¡“√∂‡ªìπ

μ—«°√–μÿâπ„Àâ‡°‘¥√“¬‰¥â„πÕπ“§μ∑—Èß„π à«π¢Õß

¿“§‚∑√§¡π“§¡ ·≈–¿“§«‘∑¬ÿ‚∑√∑—»πå

√–∫∫ DVB-H ‡ªìπ∏ÿ√°‘®∑’Ë‡æ‘Ëß‡°‘¥¢÷Èπ¡“

‰¡à°’Ëªïπ’È‡Õß ∫“ßª√–‡∑»ª√– ∫§«“¡ ”‡√Á®„π°“√

„Àâ∫√‘°“√ ∫“ßª√–‡∑»¬—ßμâÕß·°â‰¢ªí≠À“·≈–

Õÿª √√§∑’Ë‡°‘¥¢÷Èπ ¥—ßπ—Èπ®÷ß®”‡ªìπμâÕß»÷°…“·≈–

‡√’¬π√Ÿâ ‘Ëß∑’Ë‡°‘¥¢÷Èπ°—∫ºŸâ„Àâ∫√‘°“√„πª√–‡∑»μà“ßÊ

‡æ◊ËÕ®–‰¥âπ”¡“«‘‡§√“–ÀåÀ“·π«∑“ß„π°“√·°âªí≠À“

°”Àπ¥√Ÿª·∫∫∑“ß∏ÿ√°‘®·≈–√Ÿª·∫∫∑“ß°“√‡ß‘π

∑’Ë‡À¡“– ¡ ‡ªìπ°“√«“ß·ºπ‡æ◊ËÕ‡μ√’¬¡§«“¡æ√âÕ¡

°àÕπ°“√„Àâ∫√‘°“√ ‚¥¬ªí®®—¬À≈—° Ÿà§«“¡ ”‡√Á®‰¥â·°à
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°“√≈¥μâπ∑ÿπ„π‡√◊ËÕßμà“ßÊ ‡æ◊ËÕ„Àâ§à“∫√‘°“√Õ¬Ÿà„π

√–¥—∫∑’ËºŸâ∫√‘‚¿§ “¡“√∂„™â®à“¬‰¥â °“√À“√“¬‰¥â

®“°°“√‚¶…≥“ °“√º ¡º “π‡§√◊Õ¢à“¬°“√„Àâ

∫√‘°“√∑—Èß¿“§æ◊Èπ¥‘π·≈–¿“§¥“«‡∑’¬¡ ‡æ◊ËÕ„Àâ

°“√∫√‘°“√ “¡“√∂§√Õ∫§≈ÿ¡∑ÿ°æ◊Èπ∑’Ë∑—Ë«ª√–‡∑»

·≈–‡π◊ÈÕÀ“√“¬°“√μâÕßπà“ π„®‡À¡“–°—∫°≈ÿà¡ºŸâ√—∫

∫√‘°“√°≈ÿà¡μà“ßÊ  ‘Ëß‡À≈à“π’È®–¥÷ß¥Ÿ¥ºŸâ¡“„™â∫√‘°“√

„Àâ¡“°¢÷Èπ

„π¥â“π°“√‡μ√’¬¡°“√ ”À√—∫ª√–‡∑»‰∑¬

„π°“√„Àâ∫√‘°“√ Mobile TV ∑“ß§≥–°√√¡°“√

°‘®°“√‚∑√§¡π“§¡·Ààß™“μ‘ (°∑™.) ‰¥â·μàßμ—Èß

§≥–°√√¡°“√¢÷Èπ¡“§≥–Àπ÷Ëß‡√’¬°«à“ §≥–°√√¡°“√

°“√»÷°…“·≈–«“ßÀ≈—°‡°≥±å Wireless Multimedia

Convergence Service (WMCS) ¡“∑”°“√»÷°…“·≈–

‰¥â°”Àπ¥¬à“π§«“¡∂’Ë„π°“√„Àâ∫√‘°“√ Mobile TV ·≈â«

Õ¬à“ß‰√°Áμ“¡ ¬—ß¡’‡√◊ËÕßÕ◊ËπÊ ∑’ËμâÕß¥”‡π‘π°“√

„π à«π∑’Ë‡°’Ë¬«¢âÕß ‡™àπ °“√°”Àπ¥À≈—°‡°≥±å

„π°“√ÕÕ°„∫Õπÿ≠“μ§«“¡∂’Ë«‘∑¬ÿ °“√°”°—∫¥Ÿ·≈

°“√∂à“¬‚ÕπºŸâ„™â§«“¡∂’Ë„πªí®®ÿ∫—π „π¬à“π∑’Ë°”Àπ¥

„Àâ„™â°—∫ Mobile TV (À“°¡’) ‰ª Ÿà¬à“π§«“¡∂’Ë„À¡à

‡æ◊ËÕ„Àâ¡’§«“¡æ√âÕ¡„π°“√„Àâ∫√‘°“√∑—π∑’À≈—ß¡’ºŸâ‰¥â

√—∫„∫Õπÿ≠“μ§«“¡∂’Ë·≈â« „π¢≥–‡¥’¬«°—π§«√¡’

°“√«“ß·ºπ„π°“√‡ª≈’Ë¬πºà“π‚∑√∑—»πå√–∫∫Õπ“≈ÁÕ°

„πªí®®ÿ∫—π‰ª‡ªìπ√–∫∫¥‘®‘μÕ≈‡À¡◊Õπª√–‡∑»μà“ßÊ

„π¬ÿ‚√ª  À√—∞œ ·≈–≠’ËªÿÉπ „Àâ‡ªìπ‰ªμ“¡¢âÕ‡ πÕ·π–

¢Õß À¿“æ‚∑√§¡π“§¡√–À«à“ßª√–‡∑»∑’Ë°”Àπ¥

‰«â¿“¬„πªï 2015 Õ—π®–∑”„Àâ√–∫∫ DVB-H ·≈–

DVB-T  “¡“√∂„™âÕÿª°√≥å√à«¡°—π‰¥â ¥—ßπ—Èπ

Àπà«¬ß“π¢Õß√—∞∑’Ë‡°’Ë¬«¢âÕß°—∫°“√Õπÿ≠“μ§«“¡∂’Ë

° “ √ °”Àπ¥À≈— ° ‡ °≥±å · ≈–°“ √°”°— ∫¥Ÿ · ≈

μâÕß‡√àß√—¥ß“πμà“ßÊ „Àâ‡ √Á® ‘Èπ‚¥¬‡√Á« ‡π◊ËÕß®“°

À≈“¬Ê ª√–‡∑»„πÕ“‡´’¬π ‡™àπ ¡“‡≈‡´’¬·≈–

‡«’¬¥π“¡‰¥â„Àâ∫√‘°“√√–∫∫ DVB-H ·≈â«

Reference
1. çDVB-H Implementation Guidelineé, The Digital

Video Broadcasting Project (DVB) , April 2009

2. çMobile TV-Tuning in or Switching off?é,

Arthur D. Little (a global leader in management

consultancy, linking strategy, innovation and

technology), March 2009

3. çOMVC Mobile TV Use Casesé, Open Mobile

Video Coalition, November 2009

4. çMobile Broadcast Businessé, T-109.4300

Network Services Business Models, March 2007

5. çTelevision on a handheld receiver-broadcasting

with DVB-Hé, DigiTAG-Digital Terrestrial

Television Action Group, 2007

6. çMobile TV: The Groundbreaking Dimensioné,

Mobile TV UMTSF/GSMA Joint Work Group,

November 2006

7. çDigital Video Broadcasting-Handheld, Valerio

Zingarelli, Telecommunications Studies and

Consulting, October 2006

8. çDVB-H Mobile Digital TVé, Texas instrument,

2005

9. çDVB-H for TV on Mobileé, Teamcast,

September 2005

10. çDVB-H Specification EN 302304 V1.1.1

(2004-11) , European Telecommunications

Standard Institute, 2004

11. ç ‡ Õ° “√°“ √»÷ °…“·≈–«“ßÀ≈— ° ‡ °≥±å

Wireless Multimedia Convergence Service1

§≥–°√√¡°“√»÷°…“·≈–«“ßÀ≈—°‡°≥±å‡°’Ë¬«°—∫

Wireless Multimedia Convergence Service,

æƒ»®‘°“¬π 2549
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°√≥’»÷°…“¢âÕμ°≈ß√–À«à“ß T-Mobile Deutschland
·≈– O2 Germany ‡√◊ËÕß°“√√à«¡„™â ‚§√ß √â“ßæ◊Èπ∞“π
(Infrastructure Sharing) ·≈– ‚√¡¡‘Ëß¿“¬„πª√–‡∑»
(National Roaming) „π¬ÿ‚√ª
¿—∑√æ—π∏å ‰æ∫Ÿ≈¬å1

 ”π—°ß“π§≥–°√√¡°“√°‘®°“√‚∑√§¡π“§¡·Ààß™“μ‘

∫∑π”2

‡¡◊ËÕ«—π∑’Ë 29 °√°Æ“§¡ 2553 π—Èπ«à“‡ªìπƒ°…å¥’¢Õß«ß°“√‚∑√§¡π“§¡ ‡π◊ËÕß®“°ª√–°“» °∑™. ‡√◊ËÕß

À≈—°‡°≥±å·≈–«‘∏’°“√Õπÿ≠“μ„Àâ„™â§≈◊Ëπ§«“¡∂’Ë‡æ◊ËÕ°“√ª√–°Õ∫°‘®°“√‚∑√»—æ∑å‡§≈◊ËÕπ∑’Ë IMT ¬à“π 2.1 GHz

‰¥â∂◊Õª√“°Øμ—«¢÷Èπ„π√“™°‘®®“πÿ‡∫°…“ ‡≈à¡ 127 μÕπæ‘‡»… 91 ß π—∫«à“‡ªìπ°“√ª√–°“»μ—«μàÕ “∏“√≥™π

Õ¬à“ß‡ªìπ∑“ß°“√«à“ ‡√“Ê ∑à“πÊ „π‡¡◊Õß‰∑¬®–‰¥â„™â∫√‘°“√‚∑√»—æ∑å‡§≈◊ËÕπ∑’Ë¬ÿ§ 3.9G „π‡√Á««—π À√◊Õ

Õ¬à“ßπâÕ¬°Á‡ªìπ°“√√‘‡√‘Ë¡°√–∫«π°“√ÕÕ°„∫Õπÿ≠“μ·≈–°“√®—¥ √√§≈◊Ëπ§«“¡∂’Ë 3.9G Õ¬à“ß‡ªìπ∑“ß°“√∑’Ë ÿ¥

‡∑à“∑’Ë‡§¬¡’¡“¿“¬„μâ°“√°”°—∫¥Ÿ·≈¢Õß§≥–°√√¡°“√°‘®°“√‚∑√§¡π“§¡·Ààß™“μ‘ À√◊Õ °∑™.

1 π‘μ‘»“ μ√å∫—≥±‘μ ®ÿÃ“≈ß°√≥å¡À“«‘∑¬“≈—¬, Master of Laws, University of California, Berkeley, School of Law (Boalt Hall), email:
ppattaraphan@gmail.com

2 ‡¢’¬π‡ √Á®«—π∑’Ë 8 °—π¬“¬π æ.». 2553
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°“√®—¥ √√„∫Õπÿ≠“μ§√—Èßπ’È √â“ß§«“¡μ◊Ëπ‡μâπ

·≈–∂◊Õ‡ªìπª√– ∫°“√≥å·ª≈°„À¡à„π·«¥«ß

‚∑√§¡π“§¡∑’Ë„™â«‘∏’°“√„À¡àÊ „π°“√ÕÕ°„∫Õπÿ≠“μ

·≈–®—¥ √√§≈◊Ëπ§«“¡∂’Ë ‰¡à«à“®–‡ªìπ°“√„™â«‘∏’°“√

ª√–¡Ÿ≈3 „π√Ÿª·∫∫¢Õß°“√‡ªî¥ª√–¡Ÿ≈„∫Õπÿ≠“μ„Àâ

„™â§≈◊Ëπ§«“¡∂’Ë∑’Ë®–„ÀâÕπÿ≠“μæ√âÕ¡°—π·≈–¥”‡π‘π

°“√ª√–¡Ÿ≈À≈“¬√Õ∫ (Simultaneous Multiple Round

- SMR) ‡ªìπ§√—Èß·√° À√◊Õ‰¡à«à“®–‡ªìπ§ÿ≥ ¡∫—μ‘ºŸâ¢Õ√—∫

„∫Õπÿ≠“μ∑’Ë¡’°“√°”Àπ¥‰«â™—¥‡®π∂÷ß°“√æ‘®“√≥“

°“√∂◊Õ§√ÕßÀÿâπ·≈–°“√¡’Õ”π“®§«∫§ÿ¡√–À«à“ß°—π

¢ÕßºŸâ√—∫„∫Õπÿ≠“μ ‚¥¬°“√æ‘®“√≥“„Àâ‡ªìπ‰ªμ“¡

¢âÕ°”Àπ¥„πª√–°“»§≥–°√√¡°“√°‘®°“√‚∑√§¡π“§¡

·Ààß™“μ‘ ‡√◊ËÕß À≈—°‡°≥±å·≈–«‘∏’°“√°“√§«∫√«¡

·≈–°“√∂◊ÕÀÿâπ‰¢«â„π°‘®°“√‚∑√§¡π“§¡ æ.». 25534

‡æ◊ËÕªÑÕß°—π°“√Œ—È«ª√–¡Ÿ≈°Á¥’ √«¡‰ª∂÷ß°“√‡μ√’¬¡

‡Õ° “√À≈—°∞“πÀ≈“¬√“¬°“√‡æ◊ËÕ„Àâ§≥–°√√¡°“√

°‘®°“√‚∑√§¡π“§¡·Ààß™“μ‘æ‘®“√≥“ ·≈–‚¥¬

‡©æ“–Õ¬à“ß¬‘Ëß°“√«“ß‡ß‘πª√–°—π°“√ª√–¡Ÿ≈´÷Ëß¡’

¡Ÿ≈§à“∂÷ß√âÕ¬≈– 10 ¢Õß¡Ÿ≈§à“¢—ÈπμË”¢Õß°“√Õπÿ≠“μ

„Àâ„™â§≈◊Ëπ§«“¡∂’Ë™ÿ¥∑’Ë„ÀâÕπÿ≠“μ5 À√◊Õ 1,280 ≈â“π∫“∑

π—Èπ π—∫«à“‡ªìπ„∫Õπÿ≠“μ∑’Ë¡’¡Ÿ≈§à“‡√‘Ë¡μâπ Ÿß ÿ¥

μ—Èß·μà °∑™. ‡§¬®—¥ √√¡“

®ÿ¥¡ÿàßÀ¡“¬¢ÕßºŸâ‡¢â“√à«¡ª√–¡Ÿ≈§ß®–Àπ’‰¡àæâπ

°“√¥”‡π‘π°“√‡æ◊ËÕ„Àâºà“π°√–∫«π°“√æ‘®“√≥“

§ÿ≥ ¡∫—μ‘ ‰ª®π∂÷ß°“√ª√–¡Ÿ≈‡æ◊ËÕ∑’Ë„π∑â“¬∑’Ë ÿ¥

μ”·ÀπàßºŸâ™π–°“√ª√–¡Ÿ≈·≈–ºŸâ√—∫„∫Õπÿ≠“μ®–μ°

‡ªìπ¢Õßμπ øíß¥Ÿ‡À¡◊Õπ«à“‡ âπ™—¬®–¢’¥‰«â∑’Ëπ—Èπ·≈–

‡√◊ËÕß√“«¢Õß°“√„Àâ„∫Õπÿ≠“μª√–°Õ∫°‘®°“√ 3G °Á

®–®∫≈ßæ√âÕ¡°—∫ºŸâ™π–

Õ¬à“ß‰√°Á¥’ ‡√◊ËÕßπ’È∂◊Õ«à“‡ªìπÀπ—ß‰μ√¿“§∑’Ë

μâÕß¥Ÿ°—ππ“πÊ ‡æ√“–„∫Õπÿ≠“μÕ“¬ÿ 15 ªï6 „∫π’È

¡“æ√âÕ¡°—∫ ¢âÕ°”Àπ¥·≈–‡ß◊ËÕπ‰¢„π°“√Õπÿ≠“μ

À≈“¬ª√–°“√ ‰¡à«à“®–‡ªìπ°“√„™â‚§√ß √â“ßæ◊Èπ∞“π

√à«¡°—π °“√„Àâ∫√‘°“√¢â“¡‚§√ß¢à“¬‚∑√§¡π“§¡

¿“¬„πª√–‡∑» ‡ªìπμâπ7 ´÷Ëß¢âÕ°”Àπ¥‡À≈à“π’È®–

ºŸ°æ—πºŸâ√—∫„∫Õπÿ≠“μμàÕ‰ª„πÕπ“§μ

∫∑§«“¡©∫—∫π’È®–π”»÷°…“°√≥’°“√∑”

¢âÕμ°≈ß√–À«à“ß ∫√‘…—∑ T-Mobile Deutschland GmbH

(T-Mobile) ·≈– ∫√‘…—∑ O2 Germany & Co OHG (O2

Germany) ‡√◊ËÕß°“√√à«¡„™â‚§√ß¢à“¬ (Infrastructure

Sharing) ·≈–‚√¡¡‘Ëß¿“¬„πª√–‡∑» (National Roaming)

¢Õß À¿“æ¬ÿ‚√ª ‡æ◊ËÕ‡ªìπ·π«∑“ß„π°“√∫—ß§—∫„™â

°Æ√–‡∫’¬∫‡™‘ß≈–‡Õ’¬¥μàÕ‰ª

3 ¢âÕ 3 ·≈–¿“§ºπ«° ¢ ·Ààß ª√–°“» °∑™. ‡√◊ËÕß À≈—°‡°≥±å·≈–«‘∏’°“√Õπÿ≠“μ„Àâ„™â§≈◊Ëπ§«“¡∂’Ë‡æ◊ËÕ°“√ª√–°Õ∫°‘®°“√‚∑√»—æ∑å
‡§≈◊ËÕπ∑’Ë IMT ¬à“π 2.1 GHz æ.». 2553

4 ¢âÕ 5.2.2 ·Ààß ª√–°“» °∑™. ‡√◊ËÕß À≈—°‡°≥±å·≈–«‘∏’°“√Õπÿ≠“μ„Àâ„™â§≈◊Ëπ§«“¡∂’Ë‡æ◊ËÕ°“√ª√–°Õ∫°‘®°“√‚∑√»—æ∑å‡§≈◊ËÕπ∑’Ë IMT
¬à“π 2.1 GHz æ.». 2553

5 ¢âÕ 6 ·Ààß ª√–°“» °∑™. ‡√◊ËÕß À≈—°‡°≥±å·≈–«‘∏’°“√Õπÿ≠“μ„Àâ„™â§≈◊Ëπ§«“¡∂’Ë‡æ◊ËÕ°“√ª√–°Õ∫°‘®°“√‚∑√»—æ∑å‡§≈◊ËÕπ∑’Ë IMT ¬à“π
2.1 GHz æ.». 2553

6 ¢âÕ 11 ·Ààß ª√–°“» °∑™. ‡√◊ËÕß À≈—°‡°≥±å·≈–«‘∏’°“√Õπÿ≠“μ„Àâ„™â§≈◊Ëπ§«“¡∂’Ë‡æ◊ËÕ°“√ª√–°Õ∫°‘®°“√‚∑√»—æ∑å‡§≈◊ËÕπ∑’Ë IMT ¬à“π
2.1 GHz æ.». 2553

7 ¢âÕ 13 ·Ààß ª√–°“» °∑™. ‡√◊ËÕß À≈—°‡°≥±å·≈–«‘∏’°“√Õπÿ≠“μ„Àâ„™â§≈◊Ëπ§«“¡∂’Ë‡æ◊ËÕ°“√ª√–°Õ∫°‘®°“√‚∑√»—æ∑å‡§≈◊ËÕπ∑’Ë IMT ¬à“π
2.1 GHz æ.». 2553
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‚¥¬  à«π∑’Ë 1 ®– √ÿª¢âÕ°”Àπ¥·≈–‡ß◊ËÕπ‰¢

μ“¡ª√–°“» °∑™. ‡√◊ËÕß À≈—°‡°≥±å·≈–«‘∏’°“√

Õπÿ≠“μ„Àâ„™â§≈◊Ëπ§«“¡∂’Ë‡æ◊ËÕ°“√ª√–°Õ∫°‘®°“√

‚∑√»—æ∑å‡§≈◊ËÕπ∑’Ë IMT ¬à“π 2.1 GHz

 à«π∑’Ë 2 ®–‡¢’¬π∂÷ß∑’Ë¡“∑’Ë‰ª¢Õß°“√∑”¢âÕ

μ°≈ß√–À«à“ß T-Mobile ·≈– ∫√‘…—∑ O2 Germany

 à«π∑’Ë 3 ®–‡¢’¬π∂÷ß°“√«‘π‘®©—¬º≈°“√μ—¥ ‘π

¢Õß∑—Èß§≥–°√√¡“∏‘°“√¬ÿ‚√ª·≈–»“≈™—Èπμâπ·Ààß

 À¿“æ¬ÿ‚√ªμàÕ°√≥’¥—ß°≈à“«

 à«π∑’Ë 1  √ÿª¢âÕ°”Àπ¥·≈–‡ß◊ËÕπ‰¢μ“¡

ª√–°“» °∑™. ‡√◊ËÕß À≈—°‡°≥±å·≈–«‘∏’°“√

Õπÿ≠“μ„Àâ„™â§≈◊Ëπ§«“¡∂’Ë‡æ◊ËÕ°“√ª√–°Õ∫

°‘®°“√‚∑√»—æ∑å‡§≈◊ËÕπ∑’Ë IMT ¬à“π 2.1 GHz

1. ¢âÕ°”Àπ¥·≈–‡ß◊ËÕπ‰¢°“√ √â“ß

‚§√ß¢à“¬‚∑√§¡π“§¡ (Roll out obligation)

¢âÕ 13.3 ·Ààß ª√–°“» °∑™. ‡√◊ËÕß

À≈—°‡°≥±å·≈–«‘∏’°“√Õπÿ≠“μ„Àâ„™â§≈◊Ëπ§«“¡∂’Ë

‡æ◊ËÕ°“√ª√–°Õ∫°‘®°“√‚∑√»—æ∑å‡§≈◊ËÕπ∑’Ë IMT ¬à“π

2.1 GHz °”Àπ¥¢âÕ°”Àπ¥·≈–‡ß◊ËÕπ‰¢°“√ √â“ß

‚§√ß¢à“¬‚∑√§¡π“§¡‡æ◊ËÕ°“√ª√–°Õ∫°‘®°“√

‚∑√»—æ∑å‡§≈◊ËÕπ∑’Ë IMT ‰«â¥—ßπ’È

1. ºŸâ√—∫„∫Õπÿ≠“μ®–μâÕß √â“ß‚§√ß¢à“¬

‚∑√§¡π“§¡‡æ◊ËÕ„Àâ∫√‘°“√¿“¬„μâ

¢Õ∫‡¢μ°“√Õπÿ≠“μ μ“¡°”Àπ¥

‡«≈“¥—ßπ’È

(1) ‡ªî¥„Àâ∫√‘°“√¿“¬„π 1 ªïπ—∫®“°

«—π∑’Ë‰¥â√—∫„∫Õπÿ≠“μ

(2) „Àâ∫√‘°“√§√Õ∫§≈ÿ¡§√∫∑ÿ°

®—ßÀ«—¥·≈–§√Õ∫§≈ÿ¡®”π«π

ª√–™“°√‰¡àπâÕ¬°«à“√âÕ¬≈– 50

¢Õß®”π«πª√–™“°√∑—ÈßÀ¡¥

¿“¬„π 2 ªïπ—∫®“°«—π∑’Ë‰¥â√—∫

„∫Õπÿ≠“μ

(3) „Àâ∫√‘°“√§√Õ∫§≈ÿ¡®”π«π

ª√–™“°√‰¡àπâÕ¬°«à“√âÕ¬≈– 80

¢Õß®”π«πª√–™“°√∑—ÈßÀ¡¥

¿“¬„π 4 ªïπ—∫®“°«—π∑’Ë‰¥â√—∫

„∫Õπÿ≠“μ

2. ‚§√ß¢à“¬‚∑√§¡π“§¡¢ÕßºŸâ √—∫

„∫Õπÿ≠“μ®–μâÕß√Õß√—∫Õ—μ√“§«“¡‡√Á«

„π°“√ àß¢âÕ¡Ÿ≈ºà“πÕ“°“»®“°

 ∂“π’∞“π‰ª¬—ßÕÿª°√≥å¢ÕßºŸâ„™â

∫√‘°“√ (°“√ àß¢âÕ¡Ÿ≈¥â“π downlink)

‰¥â‰¡àπâÕ¬°«à“ 700 °‘‚≈∫‘μμàÕ«‘π“∑’

(kbps)  ”À√—∫ºŸâ„™â∫√‘°“√·μà≈–√“¬

3. ‡æ◊Ë Õª√–‚¬™πå „π°“√æ‘®“√≥“

μ√«® Õ∫°“√ªØ‘∫—μ‘·≈–°“√≈ß∑ÿπ

μ“¡‡ß◊ËÕπ‰¢„π°“√ √â“ß‚§√ß¢à“¬

‚∑√§¡π“§¡‡æ◊ËÕ°“√ª√–°Õ∫°‘®°“√

‚∑√»—æ∑å‡§≈◊ËÕπ∑’Ë IMT Õ¬à“ß™—¥‡®π

ºŸâ√—∫„∫Õπÿ≠“μμâÕß®—¥∑”√“¬ß“π

· ¥ß ∂“π–°“√¥”‡π‘π°“√μ‘¥μ—Èß

‚§√ß¢à“¬‚∑√§¡π“§¡μ“¡√–¬–‡«≈“

∑’Ë§≥–°√√¡°“√°‘®°“√‚∑√§¡π“§¡

·Ààß™“μ‘°”Àπ¥ ·≈–®–μâÕß àß¡Õ∫

À≈—°∞“π π—∫ πÿπ· ¥ßÕ—μ√“°“√

 àß¢âÕ¡Ÿ≈‚¥¬‡©≈’Ë¬μ“¡∑’Ë§≥–°√√¡°“√
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°‘®°“√‚∑√§¡π“§¡·Ààß™“μ‘√âÕß¢Õ

∑—Èßπ’È §≥–°√√¡°“√°‘®°“√‚∑√§¡π“§¡

·Àà ß™“μ‘®–°”Àπ¥À≈—° ‡°≥±å

‡ß◊ËÕπ‰¢·≈–«‘∏’°“√«—¥§«“¡§√Õ∫§≈ÿ¡

ª√–™“°√∑’ËÕ¬Ÿà „πæ◊Èπ∑’Ë „Àâ∫√‘°“√

·≈–°“√«—¥Õ—μ√“§«“¡‡√Á«„π°“√ àß

¢âÕ¡Ÿ≈ºà“πÕ“°“»®“° ∂“π’∞“π‰ª¬—ß

Õÿª°√≥å¢ÕßºŸâ„™â∫√‘°“√ (°“√ àß¢âÕ¡Ÿ≈

¥â“π downlink) ¿“¬À≈—ß

4. °√≥’ºŸâ √—∫„∫Õπÿ≠“μ‰¡à “¡“√∂

ªØ‘∫—μ‘μ“¡‡ß◊ËÕπ‰¢„π°“√ √â“ß

‚§√ß¢à“¬‚∑√§¡π“§¡‡æ◊ËÕ°“√

ª√–°Õ∫°‘®°“√‚∑√»—æ∑å‡§≈◊ËÕπ∑’Ë

IMT À√◊Õ°“√‡ªî¥„Àâ∫√‘°“√ À√◊Õ‡ªî¥

„Àâ∫√‘°“√≈à“™â“‚¥¬‰¡à¡’‡ÀμÿÕ—π®–

Õâ“ß‰¥âμ“¡°ÆÀ¡“¬ Õ—π∂◊Õ‡ªìπ°“√

‡Õ“‡ª√’¬∫ºŸâ∫√‘‚¿§„π°“√∑’Ë®–‰¥â√—∫

∫√‘°“√®“°§≈◊Ëπ§«“¡∂’ËÕ—π ‡ªìπ

∑√—æ¬“°√ ◊Ë Õ “√¢Õß™“μ‘ ‡æ◊Ë Õ

ª√–‚¬™πå “∏“√≥– ¬àÕ¡¡’º≈

‡ªìπ°“√ªØ‘‡ ∏ ‘∑∏‘∑’ËºŸâ∫√‘‚¿§À√◊Õ

ºŸâ√—∫„∫Õπÿ≠“μ√“¬Õ◊Ëπæ÷ß¡’æ÷ß‰¥â

®“°°“√„Àâ∫√‘°“√ ºŸâ√—∫„∫Õπÿ≠“μ

®–μâÕß™”√–§à“ª√—∫√“¬«—π„πÕ—μ√“

√âÕ¬≈– 0.05 ¢Õß§à“∏√√¡‡π’¬¡

„∫Õπÿ≠“μ„Àâ„™â§≈◊Ëπ§«“¡∂’Ë∑’Ëμπ

‰¥â√—∫Õπÿ≠“μ μ≈Õ¥√–¬–‡«≈“∑’Ë‰¡à

 “¡“√∂ªØ‘∫—μ‘μ“¡‡ß◊ËÕπ‰¢¿“¬„π

√–¬–‡«≈“∑’Ë§≥–°√√¡°“√°”Àπ¥

2. ¢â Õ °” À π ¥ · ≈ – ‡ ß◊Ë Õ π ‰ ¢ ° “ √ „ ™â

‚§√ß √â“ßæ◊Èπ∞“π√à«¡°—π

¢âÕ 13.4 ·Ààß ª√–°“» °∑™. ‡√◊ËÕß

À≈—°‡°≥±å·≈–«‘∏’°“√Õπÿ≠“μ„Àâ„™â§≈◊Ëπ§«“¡∂’Ë

‡æ◊ËÕ°“√ª√–°Õ∫°‘®°“√‚∑√»—æ∑å‡§≈◊ËÕπ∑’Ë IMT ¬à“π

2.1 GHz °”Àπ¥¢âÕ°”Àπ¥·≈–‡ß◊ËÕπ‰¢°“√„™â

‚§√ß √â“ßæ◊Èπ∞“π√à«¡°—π ‰«â¥—ßπ’È

1. ºŸâ√—∫„∫Õπÿ≠“μ®–μâÕß‡®√®“¢Õ√à«¡

„™â‚§√ß √â“ßæ◊Èπ∞“π¢Õß√–∫∫ ‡™àπ

æ◊Èπ∑’Ëμ—Èß ∂“π’ ‡ “ ·≈–Õ◊ËπÊ μ“¡∑’Ë

§≥–°√√¡°“√ª√–°“»°”Àπ¥

‡æ‘Ë ¡ ‡μ‘¡®“°ºŸâª√–°Õ∫°‘®°“√

‚∑√§¡π“§¡À√◊Õ ºŸâ„Àâ∫√‘°“√ ‘Ëß

Õ”π«¬§«“¡ –¥«°∑“ß‚∑√§¡π“§¡

∑’Ë¡’Õ¬Ÿà„πæ◊Èπ∑’Ë∑’Ë®–„Àâ∫√‘°“√°àÕπ

2. „π°√≥’∑’ËºŸâ√—∫„∫Õπÿ≠“μ®”‡ªìπμâÕß

®—¥À“À√◊Õ®—¥ √â“ß‚§√ß √â“ßæ◊Èπ∞“π

‡ªìπ¢Õßμπ‡Õß ºŸâ√—∫„∫Õπÿ≠“μ®–

μâÕß‡ªî¥„ÀâºŸâ√—∫„∫Õπÿ≠“μ√“¬Õ◊Ëπ

√à«¡„™â¥â«¬‚¥¬‰¡à‡≈◊Õ°ªØ‘∫—μ‘

∑—Èßπ’È °“√¥”‡π‘π°“√„Àâ‡ªìπ‰ªμ“¡

À≈—°‡°≥±å «‘∏’°“√ ·≈–‡ß◊ËÕπ‰¢∑’Ë

§≥–°√√¡°“√ª√–°“»°”Àπ¥μàÕ‰ª

3. ºŸâ√—∫„∫Õπÿ≠“μ®–μâÕß‡™à“„™â‚§√ß¢à“¬

‚∑√§¡π“§¡À≈—° (core network)

„π à «π¢Õß√–∫∫ ◊Ë Õ —≠≠“≥

(transmission) ‡™◊ËÕ¡μàÕ™ÿ¡ “¬À≈—°

√–À«à“ß®—ßÀ«—¥®“°ºŸâ „Àâ∫√‘°“√

‚§√ß¢à“¬‚∑√§¡π“§¡∑’Ë¡’Õ¬Ÿà°àÕπ

‡«âπ·μà„π°√≥’∑’Ë‰¡à “¡“√∂ªØ‘∫—μ‘
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μ“¡‡ß◊ËÕπ‰¢¥—ß°≈à“«‰¥â „Àâ¢Õ

Õπÿ≠“μ§≥–°√√¡°“√ ‡æ◊Ë Õ „Àâ

§«“¡‡ÀÁπ™Õ∫°“√ √â“ß‚§√ß¢à“¬

‚∑√§¡π“§¡À≈—°„π à«π¢Õß√–∫∫

 ◊ËÕ —≠≠“≥‡ªìπ√“¬°√≥’

4. °“√„™â‚§√ß √â“ßæ◊Èπ∞“π√à«¡°—π¢Õß

√–∫∫ à«πÕ◊Ëπ„π≈—°…≥–¢Õß active

sharing „Àâ‡ªìπ‰ªμ“¡À≈—°‡°≥±å

«‘∏’°“√ ·≈–‡ß◊ËÕπ‰¢∑’Ë§≥–°√√¡°“√

ª√–°“»°”Àπ¥μàÕ‰ª

5. §≥–°√√¡°“√ ß«π ‘∑∏‘Ï „π°“√

°”Àπ¥„Àâ¡’°“√„™â‚§√ß √â“ßæ◊Èπ∞“π

√à«¡°—π„π∫“ßæ◊Èπ∑’Ëμ“¡∑’Ë‡ÀÁπ ¡§«√

‡æ◊ËÕª√–‚¬™πå “∏“√≥– °“√„Àâ

∫√‘°“√Õ¬à“ß∑—Ë«∂÷ß·≈–°“√ àß‡ √‘¡

°“√·¢àß¢—π ∑—Èßπ’È °“√¥”‡π‘π°“√„Àâ

‡ªìπ‰ªμ“¡À≈—°‡°≥±å «‘∏’°“√ ·≈–

‡ß◊ËÕπ‰¢∑’Ë§≥–°√√¡°“√°”Àπ¥μàÕ‰ª

6. §≥–°√√¡°“√ ß«π ‘∑∏‘Ï „π°“√

°”Àπ¥¡“μ√°“√ªÑÕß°—π‰¡à„Àâ‡°‘¥

°“√°√–∑”Õ—π‡ªìπ°“√ºŸ°¢“¥À√◊Õ

°àÕ„Àâ‡°‘¥§«“¡‰¡à‡ªìπ∏√√¡„π°“√

·¢àß¢—π„π à«π∑’Ë ‡°’Ë¬«°—∫°“√„™â

‚§√ß √â“ßæ◊Èπ∞“π√à«¡°—π ·≈–°“√

°”Àπ¥‡ß◊ËÕπ‰¢„Àâ‡¢â“ Ÿà°√–∫«π°“√

√–ß—∫¢âÕæ‘æ“∑À“°§Ÿà‡®√®“∑’Ë®–„™â

‚§√ß √â“ßæ◊Èπ∞“π√à«¡°—π‰¡à “¡“√∂

μ°≈ßÀ“¢âÕ¬ÿμ‘‰¥â¿“¬„π√–¬–‡«≈“

∑’Ë°”Àπ¥

3. ¢âÕ°”Àπ¥·≈–‡ß◊ËÕπ‰¢°“√„Àâ∫√‘°“√

¢â“¡‚§√ß¢à“¬‚∑√§¡π“§¡¿“¬„πª√–‡∑»

(National Roaming)8

¢âÕ 13.6 ·Ààß ª√–°“» °∑™. ‡√◊ËÕß

À≈—°‡°≥±å·≈–«‘∏’°“√Õπÿ≠“μ„Àâ„™â§≈◊Ëπ§«“¡∂’Ë

‡æ◊ËÕ°“√ª√–°Õ∫°‘®°“√‚∑√»—æ∑å‡§≈◊ËÕπ∑’Ë IMT ¬à“π

2.1 GHz °”Àπ¥¢âÕ°”Àπ¥·≈–‡ß◊ËÕπ‰¢°“√„Àâ∫√‘°“√

¢â“¡‚§√ß¢à“¬‚∑√§¡π“§¡¿“¬„πª√–‡∑» ‰«â¥—ßπ’È

1. °“√„Àâ∫√‘°“√¢â“¡‚§√ß¢à“¬‚∑√§¡π“§¡

¿“¬„πª√–‡∑»√–À«à“ßºŸâ√—∫„∫Õπÿ≠“μ

„Àâ ‡ªìπ‰ªμ“¡°“√‡®√®“μ°≈ß

√–À«à“ß°—π

2. ºŸâ√—∫„∫Õπÿ≠“μ “¡“√∂„Àâ∫√‘°“√

„π≈—°…≥–∑’Ë„™â∫√‘°“√¢â“¡‚§√ß¢à“¬

‚ ∑ √§¡π“§¡¢Õ ßºŸâ „ Àâ ∫ √‘ ° “ √

‚∑√»—æ∑å‡§≈◊ËÕπ∑’Ë√“¬‡¥‘¡ ‚¥¬„Àâ

‡ªìπ‰ªμ“¡∑’Ë§≥–°√√¡°“√ª√–°“»

°”Àπ¥

3. Àâ“¡¡‘„ÀâºŸâ√—∫„∫Õπÿ≠“μ„Àâ∫√‘°“√

¢â“¡‚§√ß¢à“¬‚∑√§¡π“§¡·°àºŸâ„Àâ

∫√‘°“√‚∑√»—æ∑å‡§≈◊ËÕπ∑’Ë√“¬‡¥‘¡

∑—Èßπ’È ‰¡à√«¡∂÷ßºŸâ„Àâ∫√‘°“√‚∑√»—æ∑å

8 μ“¡¢âÕ 3 ·Ààß ª√–°“»§≥–°√√¡°“√°‘®°“√‚∑√§¡π“§¡·Ààß™“μ‘ «à“¥â«¬°“√„™â·≈–‡™◊ËÕ¡μàÕ‚§√ß¢à“¬‚∑√§¡π“§¡ æ.». 2549
‰¥â„Àâπ‘¬“¡§”«à“ ç„™â‚§√ß¢à“¬‚∑√§¡π“§¡é √«¡∂÷ß°“√‚√¡¡‘Ëß‰«â¥â«¬ ¥—ßπ’È
ç„™â‚§√ß¢à“¬‚∑√§¡π“§¡é À¡“¬§«“¡«à“ °“√‡¢â“∂÷ß‚§√ß¢à“¬‚∑√§¡π“§¡ ‚¥¬ºŸâª√–°Õ∫°‘®°“√‚∑√§¡π“§¡¿“¬„μâ§«“¡μ°≈ß
∑“ß‡∑§π‘§·≈–∑“ßæ“≥‘™¬å‡æ◊ËÕ„™â∫√‘°“√‚§√ß¢à“¬‚∑√§¡π“§¡À√◊Õ„Àâ∫√‘°“√‚∑√§¡π“§¡ºà“π‚§√ß¢à“¬‚∑√§¡π“§¡‰¥â ·≈–„Àâ
À¡“¬§«“¡√«¡∂÷ß°“√„Àâ∫√‘°“√‚§√ß¢à“¬‚∑√§¡π“§¡ ”À√—∫√—∫- àß —≠≠“≥‚∑√§¡π“§¡·∫∫‰√â “¬‡æ◊ËÕºŸâ„Àâ∫√‘°“√‚∑√§¡π“§¡
√“¬Õ◊Ëπ (roaming) μ“¡À≈—°‡°≥±å·≈–«‘∏’°“√∑’Ë§≥–°√√¡°“√ª√–°“»°”Àπ¥¥â«¬é



192 «“√ “√ °∑™. 2553

‡§≈◊ËÕπ∑’Ë√“¬‡¥‘¡∑’Ë‰¥â√—∫Õπÿ≠“μ„Àâ

„™â§≈◊Ëπ§«“¡∂’Ë√–∫∫ 1900 MHz

„π°√≥’∑’ËºŸâ„Àâ∫√‘°“√‚∑√»—æ∑å‡§≈◊ËÕπ∑’Ë

√“¬‡¥‘¡ ª√– ß§å®–„Àâ∫√‘°“√„¥

∫√‘°“√Àπ÷Ë ß¢ÕßºŸâ √—∫„∫Õπÿ≠“μ

®–μâÕß¥”‡π‘π°“√„π√Ÿª·∫∫¢Õß

° “ √ ‡ ªì π ºŸâ „ Àâ ∫ √‘ ° “ √ ‚ ∑ √ »— æ ∑å

‡§≈◊ËÕπ∑’Ë∫π‚§√ß¢à“¬‡ ¡◊Õπ ‚¥¬

‰¡àÕ¬Ÿà¿“¬„μâ∫—ß§—∫¢Õß¢âÕ 13.5.1

«√√§·√° ¢Õßª√–°“»¥—ß°≈à“«

∑—Èßπ’È §≥–°√√¡°“√®–æ‘®“√≥“

Õπÿ≠“μμ“¡§«“¡‡À¡“– ¡ ‚¥¬

§”π÷ß∂÷ß°“√·¢àß¢—π‚¥¬‡ √’Õ¬à“ß

‡ªìπ∏√√¡

4. ¢âÕ°”Àπ¥·≈–‡ß◊ËÕπ‰¢°“√„Àâ∫√‘°“√

‚∑√»—æ∑å‡§≈◊ËÕπ∑’Ë∫π‚§√ß¢à“¬‡ ¡◊Õπ (Mobile

Virtual Network Operator - MVNO)

¢âÕ 13.5 ·Ààß ª√–°“» °∑™. ‡√◊ËÕß

À≈—°‡°≥±å·≈–«‘∏’°“√Õπÿ≠“μ„Àâ„™â§≈◊Ëπ§«“¡∂’Ë

‡æ◊ËÕ°“√ª√–°Õ∫°‘®°“√‚∑√»—æ∑å‡§≈◊ËÕπ∑’Ë IMT ¬à“π

2.1 GHz °”Àπ¥¢âÕ°”Àπ¥·≈–‡ß◊ËÕπ‰¢°“√„Àâ∫√‘°“√

‚∑√»—æ∑å‡§≈◊ËÕπ∑’Ë∫π‚§√ß¢à“¬‡ ¡◊Õπ ‰«â¥—ßπ’È

1. ºŸâ√—∫„∫Õπÿ≠“μ®–μâÕßª√–°—π°“√„Àâ

∫√‘°“√‚§√ß¢à“¬‚∑√§¡π“§¡‚¥¬¡’

¢π“¥§«“¡®ÿ (capacity) Õ¬à“ßπâÕ¬

√âÕ¬≈– 40 ¢Õß‚§√ß¢à“¬‚∑√§¡π“§¡

∑—ÈßÀ¡¥„Àâ·°àºŸâ„Àâ∫√‘°“√‚∑√»—æ∑å

‡§≈◊ËÕπ∑’Ë∫π‚§√ß¢à“¬‡ ¡◊Õπ ∑’Ë‰¡à¡’

§«“¡‡°’Ë¬«¢âÕß°—∫ºŸâ√—∫„∫Õπÿ≠“μ

√“¬Àπ÷Ëß√“¬„¥ºŸâ„Àâ∫√‘°“√‚∑√»—æ∑å

‡§≈◊ËÕπ∑’Ë∫π‚§√ß¢à“¬‡ ¡◊Õπ·μà≈–

√“¬ “¡“√∂ ◊́ÈÕ∫√‘°“√‚∑√§¡π“§¡

®“°ºŸâ√—∫„∫Õπÿ≠“μ‰¥â‡æ’¬ß√“¬‡¥’¬«

‡∑à“π—Èπ ·≈–„π°“√‡®√®“√–À«à“ß

ºŸâ√—∫„∫Õπÿ≠“μ°—∫ºŸâª√– ß§å®–‡ªìπ

ºŸâ„Àâ∫√‘°“√‚∑√»—æ∑å‡§≈◊ËÕπ∑’Ë∫π

‚§√ß¢à“¬‡ ¡◊Õπ ®–μâÕß·≈â«‡ √Á®

¿“¬„π 45 «—ππ—∫®“°«—π∑’Ë‰¥â√—∫

Àπ—ß ◊Õ·®âß§«“¡ª√– ß§å ·≈–ºŸâ„Àâ

∫√‘°“√‚∑√»—æ∑å‡§≈◊ËÕπ∑’Ë∫π‚§√ß¢à“¬

‡ ¡◊Õπ®–μâÕß‡ªî¥„Àâ∫√‘°“√¿“¬„π

°”Àπ¥‡«≈“μ“¡‡ß◊ËÕπ‰¢„π°“√

Õπÿ≠“μª√–°Õ∫°‘®°“√‚∑√§¡π“§¡

¢Õßμπ

2. ºŸâ√—∫„∫Õπÿ≠“μ®–μâÕß‡®√®“μ°≈ß

°—∫ºŸâª√– ß§å®–‡ªìπºŸâ „Àâ∫√‘°“√

‚∑√»—æ∑å‡§≈◊ËÕπ∑’Ë∫π‚§√ß¢à“¬‡ ¡◊Õπ

„π≈—°…≥–¢Õß°“√¢“¬ àß∫√‘°“√

Õ¬à“ß ¡‡Àμÿ ¡º≈·≈–‰¡à ‡≈◊Õ°

ªØ‘∫— μ ‘ ·≈–®–μâÕßªØ‘∫—μ‘μ“¡

À≈—°‡°≥±å·≈–°“√°”°—∫¥Ÿ·≈∑’Ë

°”Àπ¥„πª√–°“»§≥–°√√¡°“√

°‘®°“√‚∑√§¡π“§¡·Ààß™“μ‘ ‡√◊ËÕß

°“√ª√–°Õ∫°‘®°“√‚∑√§¡π“§¡

ª√–‡¿∑°“√¢“¬ àß∫√‘°“√·≈–∫√‘°“√

¢“¬μàÕ∫√‘°“√ ·≈–À≈—°‡°≥±å∑’Ë

§≥–°√√¡°“√®–ª√–°“»°”Àπ¥

μàÕ‰ª
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9 ªí®®ÿ∫—π‡ª≈’Ë¬π‡ªìπ ¡“μ√“ 101, The Treaty on the Functioning of the European Union (EC Treaty), OJ C 115, 9.5.2008, p. 88-89
ç1. The following shall be prohibited as incompatible with the internal market: all agreements between undertakings, decisions by associations
of undertakings and concerted practices which may affect trade between Member States and which have as their object or effect the prevention,
restriction or distortion of competition within the internal market, and in particular those which:
(a) directly or indirectly fix purchase or selling prices or any other trading conditions;
(b) limit or control production, markets, technical development, or investment;
(c) share markets or sources of supply;
(d) apply dissimilar conditions to equivalent transactions with other trading parties, thereby placing them at a competitive disadvantage;
(e) make the conclusion of contracts subject to acceptance by the other parties of supplementary obligations which, by their nature or according
to commercial usage, have no connection with the subject of such contracts.
2. Any agreements or decisions prohibited pursuant to this Article shall be automatically void.
3. The provisions of paragraph 1 may, however, be declared inapplicable in the case of:
- any agreement or category of agreements between undertakings,
- any decision or category of decisions by associations of undertakings,
- any concerted practice or category of concerted practices,
which contributes to improving the production or distribution of goods or to promoting technical or economic progress, while allowing consumers
a fair share of the resulting benefit, and which does not:
(a) impose on the undertakings concerned restrictions which are not indispensable to the attainment of these objectives;
(b) afford such undertakings the possibility of eliminating competition in respect of a substantial part of the products in question.é

10 Article 53 of the Agreement on the European Economic Area (EEA Agreement),
ç1. The following shall be prohibited as incompatible with the functioning of this Agreement: all agreements between undertakings, decisions by
associations of undertakings and concerted practices which may affect trade between Contracting Parties and which have as their object or
effect the prevention, restriction or distortion of competition within the territory covered by this Agreement, and in particular those which:
(a) directly or indirectly fix purchase or selling prices or any other trading conditions;
(b) limit or control production, markets, technical development, or investment;
(c) share markets or sources of supply;
(d) apply dissimilar conditions to equivalent transactions with other trading parties, thereby placing them at a competitive disadvantage;
(e) make the conclusion of contracts subject to acceptance by the other parties of supplementary obligations which, by their nature or according
to commercial usage, have no connection with the subject of such contracts.
2. Any agreements or decisions prohibited pursuant to this Article shall be automatically void.
3. The provisions of paragraph 1 may, however, be declared inapplicable in the case of:
- any agreement or category of agreements between undertakings;
- any decision or category of decisions by associations of undertakings;
- any concerted practice or category of concerted practices;
which contributes to improving the production or distribution of goods or to promoting technical or economic progress, while allowing consumers
a fair share of the resulting benefit, and which does not:
(a) impose on the undertakings concerned restrictions which are not indispensable to the attainment of these objectives;
(b) afford such undertakings the possibility of eliminating competition in respect of a substantial part of the products in question.é

 à«π∑’Ë 2 ∑’Ë¡“∑’Ë‰ª¢Õß°“√∑”¢âÕμ°≈ß

√–À«à“ß T-Mobile ·≈– ∫√‘…—∑ O2 Germany

∫√‘…—∑ T-Mobile ·≈– ∫√‘…—∑ O2 π—Èπ„™â«‘∏’°“√

∑”¢âÕμ°≈ß„π‡√◊ËÕß°“√√à«¡„™â‚§√ß¢à“¬·≈–°“√

‚√¡¡‘Ëßºà“π∫√‘…—∑≈Ÿ°¢Õßμπ´÷Ëßª√–°Õ∫°‘®°“√Õ¬Ÿà„π

À≈“¬ª√–‡∑»„π∑«’ª¬ÿ‚√ª

‚¥¬„πªï 2003 §≥–°√√¡“∏‘°“√¬ÿ‚√ª (The

European Commission; Commission of the European

Community) ‰¥â¡’§” —Ëßμ—¥ ‘π°√≥’°“√∑”¢âÕμ°≈ß

°“√√à«¡„™â‚§√ß¢à“¬√–À«à“ß T-Mobile ·≈– ∫√‘…—∑ O2

∑’Ë‡°‘¥¢÷Èπ„πª√–‡∑» À√“™Õ“≥“®—°√·≈–ª√–‡∑»

‡¬Õ√¡π’ ®”π«π 2 ©∫—∫¥â«¬°—π §◊Õ

1. §”μ—¥ ‘π§≥–°√√¡“∏‘°“√¬ÿ‚√ª ≈ß«—π∑’Ë

30 ‡¡…“¬π 2003 ‡√◊ËÕß °“√æ‘®“√≥“§¥’

μ“¡¡“μ√“ 819 ¢Õß EC Treaty ·≈–

¡“μ√“ 5310 ¢Õß EEA Agreement Case

COMP/38.370: 02 UK Limited/ T-Mobile

UK Limited (ùUK Network Sharing

Agreementû)
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2. §”μ—¥ ‘π§≥–°√√¡“∏‘°“√¬ÿ‚√ª ≈ß«—π∑’Ë

16 °√°Æ“§¡ 2003 ‡√◊ËÕß °“√æ‘®“√≥“

§¥’μ“¡¡“μ√“ 81 ¢Õß EC Treaty ·≈–

¡“μ√“ 53 ¢Õß EEA Agreement (Case

COMP/38.369: T-Mobile Deutschland/02

Germany: Network Sharing Rahmenvertrag)

Õ¬à“ß‰√°Á¥’ ¢âÕμ°≈ß√–À«à“ß ∫√‘…—∑ O2 ·≈–

T-Mobile π—Èπ ∑—Èß∑’Ë‡°‘¥„πª√–‡∑» À√“™Õ“≥“®—°√

·≈–ª√–‡∑»‡¬Õ√¡π’¡’ª√–‡¥Áπ∑’Ë§≈â“¬§≈÷ß°—π

„π∫∑§«“¡©∫—∫π’È®÷ß¡ÿàß‡πâπ‰ª∑’Ë°√≥’∑’Ë ‡°‘¥¢÷Èπ

„πª√–‡∑»‡¬Õ√¡π’‡ªìπÀ≈—° §◊Õ¢âÕμ°≈ß√–À«à“ß

T-Mobile Deutschland ·≈– 02 Germany ‡π◊ËÕß®“°

§¥’π’È¡’°“√Õÿ∑∏√≥å§”μ—¥ ‘π¢Õß§≥–°√√¡“∏‘°“√

¬ÿ‚√ª‰ª¬—ß ç»“≈™—Èπμâπ·Ààß À¿“æ¬ÿ‚√ªé (Court of

First Instance: CFI) Õ’°√–¥—∫¥â«¬

1. °“√æ—≤π“°“√„Àâ∫√‘°“√√–∫∫ 3G

„π¬ÿ‚√ª

„πª√–‡∑»¬ÿ‚√ªπ—Èπ ¡“μ√∞“π‚∑√»—æ∑å

¡◊Õ∂◊Õ¬ÿ§∑’Ë 1 (1G) π—ÈπÕ¬Ÿà∫πæ◊Èπ∞“π‡∑§‚π‚≈¬’·∫∫

Analogue μàÕ¡“„π™à«ßμâπ∑»«√√…∑’Ë 1990 ¡“μ√∞“π

‚∑√»—æ∑å¡◊Õ∂◊Õ¬ÿ§∑’Ë 2 (2G) °Á‰¥â‡ª≈’Ë¬πæ◊Èπ∞“π

‡∑§‚π‚≈¬’®“°√–∫∫ analogue ‡ªìπ√–∫∫ digital

„ππ“¡ GSM 900 (The European Global System for

Mobile Communications) ·≈– DCS 1800 (À√◊Õ„π

Õ’°™◊ËÕÀπ÷Ëß Personal Communications Networks (PCN))

´÷Ëß∑—Èß Õß√–∫∫π—Èπ®–‡√’¬°√«¡°—π«à“ √–∫∫ GSM

„π™à«ß∂—¥¡“‰¥â¡’°“√„™â‡∑§‚π‚≈¬’ 2.5G ÷́Ëßæ—≤π“

ª√– ‘∑∏‘¿“æ„π°“√ àß¢âÕ¡Ÿ≈ (Data) ‰ª¬—ßºŸâ√—∫‰¥â¥’

¬‘Ë ß¢÷Èπ·≈–§√Õ∫§≈ÿ¡ª√–‡¿∑∫√‘°“√∑’Ë¡“°¢÷Èπ

Àπ÷Ëß„ππ—Èπ§◊Õ∫√‘°“√ General Packet Radio Service

À√◊Õ∑’Ë‡√“√Ÿâ®—°„ππ“¡ GPRS π—Ëπ‡Õß

 à«π¡“μ√∞“π‚∑√»—æ∑å¡◊Õ∂◊Õ¬ÿ§∑’Ë 3 (3G)

π—Èπæ—≤π“¡“®“°‡∑§‚π‚≈¬’ 2.5G √«¡‡¢â“°—∫

packet- ·≈– circuit-switched data transmission ‚¥¬

‡∑§‚π‚≈¬’ 3G π’È “¡“√∂√Õß√—∫π«—μ°√√¡¡—≈μ‘¡’‡¥’¬

„À¡àÊ ‰¥â

°“√æ—≤π“√–∫∫ 3G „π¬ÿ‚√ªπ—ÈπÕ¬Ÿà∫π

æ◊Èπ∞“π‡∑§‚π‚≈¬’ Universal Mobile Telecommunications

System (UMTS) ‡æ◊ËÕ„Àâ‡°‘¥§«“¡‡ªìπÀπ÷Ëß„π°“√

‡™◊ËÕ¡μàÕ§≈◊Ëπ§«“¡∂’Ë„π¬ÿ‚√ª·≈–ßà“¬μàÕ°“√°”°—∫

¥Ÿ·≈ ‚¥¬‡ªìπ‰ªμ“¡ Directive 97/13/EC of the

European Parliament and of the Council of 10 April

1997 on a common framework for general

authorizations and individual licenses in the field of

telecommunications services11. ·≈–„πªï 1998 °Á¡’

Decision No 128/1999/EC of the European Parliament

and of the Council of 14 December 1998 on the

coordinated introduction of a third-generation mobile

and wireless communications system (UMTS) in the

Community12 μ“¡ÕÕ°¡“

11 OJ L 117, 7.5.1997, p. 15
12 OJ L 17, 22.1.1999, p. 1.
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2. √“¬≈–‡Õ’¬¥¢Õß∫√‘…—∑ T-Mobile

Deutschland GmbH ·≈–∫√‘…—∑ O2 Germany

& Co OHG

T-Mobile Deutschland GmbH (T-Mobile)13

‡ªìπºŸâª√–°Õ∫°“√‚§√ß¢à“¬·≈–∫√‘°“√‚∑√»—æ∑å

‡§≈◊ËÕπ∑’Ë¥‘®‘μÕ≈„πª√–‡∑»‡¬Õ√¡—π‚¥¬„™â¡“μ√∞“π

GSM ‚¥¬°“√„Àâ∫√‘°“√„πª√–‡∑»‡¬Õ√¡π’π—ÈπÕ¬Ÿà∫π

æ◊Èπ∞“π¢Õß„∫Õπÿ≠“μ°“√„Àâ∫√‘°“√‡∑§‚π‚≈¬’ GSM

900 ª√–°Õ∫°—∫„∫Õπÿ≠“μ°“√„Àâ∫√‘°“√√–∫∫ UMTS

„πª√–‡∑»‡¬Õ√¡π’„π‡¥◊Õπ ‘ßÀ“§¡ 2000

‚§√ß √â“ß§«“¡‡ªìπ‡®â“¢Õßπ—Èπ∫√‘…—∑

Deutsche Telekom AG (DTAG) ÷́Ëß„Àâ∫√‘°“√

‚∑√»—æ∑åæ◊Èπ∞“π‡ªìπ‡ªìπ‡®â“¢Õß∫√‘…—∑ T-Mobile

International AG ·μà‡æ’¬ßºŸâ‡¥’¬« ´÷Ëß∫√‘…—∑ T-Mobile

International AG ‡ªìπ‡®â“¢Õß∫√‘…—∑ T-Mobile

‡æ’¬ß√“¬‡¥’¬«Õ’°μàÕÀπ÷Ëß ‚¥¬ ∫√‘…—∑ T-Mobile

International AG π’È‡ªìπ∫√‘…—∑‚Œ≈¥‘Èß (Holding

Company) „π°‘®°“√‚∑√§¡π“§¡ ‚¥¬∫√‘…—∑„π‡§√◊Õ

π—Èπ„Àâ∫√‘°“√‚§√ß¢à“¬„πÀ≈“¬ª√–‡∑»¥â«¬°—π‡™àπ

ª√–‡∑» À√“™Õ“≥“®—°√ („ππ“¡ T-Mobile (UK)

Limited, T-Motion, Virgin Mobile) ª√–‡∑»ÕÕ ‡μ√’¬

 “∏“√≥√—∞‡™Á° ª√–‡∑» À√—∞Õ‡¡√‘°“ ª√–‡∑»

‡π‡∏Õ√å·≈π¥å ·≈–ª√–‡∑»‚ª·≈π¥å

O2 Germany & Co OHG (O2 Germany)14

‡ªìπºŸâª√–°Õ∫°“√‚§√ß¢à“¬·≈–∫√‘°“√‚∑√»—æ∑å

‡§≈◊ËÕπ∑’Ë¥‘®‘μÕ≈„πª√–‡∑»‡¬Õ√¡—π‡™àπ‡¥’¬«°—∫

T-Mobile ‚¥¬‡¢â“ Ÿàμ≈“¥‡ªìπÕ—π¥—∫∑’Ë 4 ®“°®”π«πºŸâ

∑’Ë¡“: Network Communication,

http://network-communication-capsule.blogspot.com/2009_10_01_archive.html

13 http://www.t-mobile.de/
14 ªí®®ÿ∫—πª√–°Õ∫°“√¿“¬„μâ™◊ËÕ Telefonica O2 Germany, http://www.o2.com/about/o2_at_a_glance.asp
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ª√–°Õ∫°“√ 4 √“¬ ‚¥¬°“√„Àâ∫√‘°“√„πª√–‡∑»

‡¬Õ√¡π’π—ÈπÕ¬Ÿà∫πæ◊Èπ∞“π¢Õß„∫Õπÿ≠“μ°“√„Àâ

∫√‘°“√‡∑§‚π‚≈¬’ GSM 1800 „πªï 1997 ª√–°Õ∫°—∫

„∫Õπÿ≠“μ·∫∫ UMTS „πªï 2000

O2 Germany π—Èπ‡ªìπ∫√‘…—∑„π‡§√◊Õ¢Õß

mmO2 plc. (™◊ËÕ‡¥‘¡ BT Cellnet Limited ´÷Ëß„πÕ¥’μ

Õ¬Ÿà¿“¬„μâ°“√§«∫§ÿ¡¢Õß British Telecommunications

plc.) πÕ°®“°∫√‘…—∑ O2 Germany ·≈â« mmO2 plc.

¬—ß¡’∫√‘…—∑„π‡§√◊Õ∑’Ë„Àâ∫√‘°“√‚§√ß¢à“¬„πª√–‡∑»

 À√“™Õ“≥“®—°√ (O2 UK) ª√–‡∑»‡¬Õ√¡π’ (VIAG

μàÕ¡“‡ª≈’Ë¬π™◊ËÕ‡ªìπ O2 Germany)  “∏“√≥√—∞

‰Õ√å·≈π¥å (Digifone μàÕ¡“‡ª≈’Ë¬π™◊ËÕ‡ªìπ O2 Ireland)

·≈–‡°“–·¡π (the Isle of Man ‚¥¬ª√–°Õ∫°“√„Àâ

π“¡ Manx Telecom)

∑’Ë¡“: Case COMP/38.369 -Rahmenvertrag

3. ≈”¥—∫‡Àμÿ°“√≥å∑’Ë‡°’Ë¬«¢âÕß°—∫°“√∑”

¢âÕμ°≈ß

ë «—π∑’Ë  6 °ÿ¡¿“æ—π∏å 2002 ∫√‘…—∑

T-Mobile ·≈– ∫√‘…—∑ O2 Germany

·®âß§≥–°√√¡“∏‘°“√¬ÿ‚√ª (The

Commission) ∂÷ß°“√®—¥∑”°√Õ∫

¢âÕμ°≈ß„π°“√√à«¡„™â‚§√ß¢à“¬æ◊Èπ∞“π

(Infrastructure Sharing) ·≈–°“√∫√‘°“√

¢â“¡‚§√ß¢à“¬‚∑√§¡π“§¡¿“¬„πª√–‡∑»

(National Roaming, °“√‚√¡¡‘Ëß¿“¬„π

ª√–‡∑»)  ”À√—∫∫√‘°“√ 3G „πμ≈“¥

ª√–‡∑»‡¬Õ√¡π’

ë «—π∑’Ë 20 °—π¬“¬π 2001 ‚¥¬∫√‘…—∑

∑—Èß Õßπ—Èπ¢Õ„Àâ§≥–°√√¡“∏‘°“√¬ÿ‚√ª

¡’§” —Ëß Negative Clearance μ“¡ Article

81(1) EC/ ¡“μ√“ 53 (1) EEA, À√◊Õ¡’

§” —Ëß¬°‡«âπ°“√°√–∑”¥—ß°≈à“«μ“¡

Article 81 (3)/ ¡“μ√“ 53(3) EEA

ë ‡¥◊Õπ°ÿ¡¿“æ—π∏å 2002 §≥–°√√¡“∏‘°“√

¬ÿ‚√ªÕÕ°ª√–°“»©∫—∫∑’Ë  1  √ÿª

√“¬≈–‡Õ’¬¥¢âÕμ°≈ß¥—ß°≈à“«·≈–‡™‘≠

„Àâ∫ÿ§§≈∑’Ë “¡„Àâ§«“¡‡ÀÁπª√–°Õ∫

μàÕ¡“„π‡¥◊Õπ ‘ßÀ“§¡ 2002 ‰¥â¡’

ª√–°“» ÷́ËßÕÕ°μ“¡ Article 19 (3)

¢Õß Regulation 17/62 ÷́Ëß„ÀâÕ”π“®

§≥–°√√¡“∏‘°“√¬ÿ‚√ª„π°“√°”Àπ¥

∑à“∑’‡∫◊ÈÕßμâπ (preliminary position)

·≈–„Àâ‚Õ°“ ∫ÿ§§≈∑’Ë “¡„π°“√„Àâ

§«“¡‡ÀÁπ

ë «—π∑’Ë 16 °√°Æ“§¡ 2003 §≥–°√√¡“∏‘°“√

¬ÿ‚√ªÕÕ°§”μ—¥ ‘π ‡√◊ËÕß °“√æ‘®“√≥“

§¥’μ“¡¡“μ√“ 81 ¢Õß EC Treaty ·≈–

¡“μ√“ 53 ¢Õß EEA Agreement (Case

COMP/38.369: T-Mobile Deutschland/

02 Germany: Network Sharing

Rahmenvertrag)

ë «—π∑’Ë 2 æƒ…¿“§¡ 2006 »“≈™—Èπμâπ

·Ààß À¿“æ¬ÿ‚√ª (The Court of First

Instance) ¡’§”æ‘æ“°…“μ—¥ ‘π§¥’

√–À«à“ß O2 (Germany) GmbH &

Co. OHG v. Commission of European

Communities
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4. ¢âÕμ°≈ß√–À«à“ß T-Mobile ·≈– O2

Germany

‡¡◊ËÕ«—π∑’Ë 20 °—π¬“¬π 2001 §Ÿà —≠≠“

‰¥â∑”¢âÕμ°≈ßμ“¡∑’Ë°≈à“«‰«â¢â“ßμâπ´÷Ëß¡’º≈μàÕμ≈“¥

„πª√–‡∑»‡¬Õ√¡π’‚¥¬μ√ß„πμ≈“¥ Site ·≈– Site

infrastructure ¢Õß‚∑√»—æ∑å‡§≈◊ËÕπ∑’Ë ·≈–μ≈“¥

∫√‘°“√¢“¬ àß∫√‘°“√‚√¡¡‘Ëß ”À√—∫∫√‘°“√ 3G

¿“¬„πª√–‡∑»

‡Àμÿ®”‡ªìπ„π°“√∑”¢âÕμ°≈ß

∫√‘…—∑∑—Èß Õß„Àâ ‡Àμÿº≈„π°“√∑”¢âÕ

μ°≈ß°“√√à«¡„™â à«πμà“ßÊ √à«¡°—ππ—Èπ‡ªìπ ‘Ëß®”‡ªìπ

‚¥¬Õâ“ß∂÷ß‡Àμÿº≈∑“ß°“√‡ß‘π‡ªìπÀ≈—° ¥—ßπ’È

(1) ‚§√ß¢à“¬æ◊Èπ∞“π ”À√—∫∫√‘°“√ 3G

π—Èπ¡’√“§“ Ÿß°«à“√–∫∫‡¥‘¡ ‡™àπ

‡ “ —≠≠“≥π—Èπ®–μâÕßÀπ“·πàπ¢÷Èπ

 Õß‡∑à“‡¡◊ËÕ‡∑’¬∫°—∫‚§√ß¢à“¬°“√

„Àâ∫√‘°“√ 2G GSM

(2) ¿“¬À≈—ß∑’Ë¡’ºŸâ‰¥â√—∫„∫Õπÿ≠“μ 3G

·≈â« ¡’°“√ª√–¡“≥°“√≥å√“¬‰¥â

®“°∫√‘°“√ 3G „À¡à ´÷Ëßæ∫«à“√“¬‰¥â

π—Èπ≈¥≈ß

(3) ‡π◊ËÕß®“°‡¢â“ Ÿà™à«ß¢“≈ß¢Õß∏ÿ√°‘®

‚∑√§¡π“§¡ μâπ∑ÿπ„π°“√À“‡ß‘π

≈ß∑ÿππ—Èπ¡’¡“°¢÷Èπ

«—μ∂ÿª√– ß§å„π°“√∑”¢âÕμ°≈ß

¢âÕμ°≈ß©∫—∫π’È®—¥∑”¢÷Èπ‚¥¬¡’«—μ∂ÿª√– ß§å

À≈“¬ª√–°“√ Õ“∑‘

(1) „π°“√ √â“ßª√– ‘∑∏‘¿“æ°“√≈ß∑ÿπ

·≈–°“√∫√‘°“√‡æ◊ËÕ„Àâ ∂“π–∑“ß

°“√‡ß‘π¢Õß∑—Èß Õß∫√‘…—∑π—Èπ¥’¢÷Èπ

·≈– “¡“√∂·¢àß¢—π„πμ≈“¥‰¥â¥’

¡“°¬‘Ëß¢÷Èπ

(2) °“√¢¬“¬æ◊Èπ∑’Ë°“√„Àâ∫√‘°“√‚¥¬‰¡à

∑”≈“¬ ‘Ëß·«¥≈âÕ¡·≈–‡æ◊ËÕ„Àâ°“√

 √â“ß‚§√ß¢à“¬°“√„Àâ∫√‘°“√ 3G π—Èπ

 ”‡√Á®‡√Á«¬‘Ëß¢÷Èπ

5. √“¬≈–‡Õ’¬¥§«“¡√à«¡¡◊Õ∑’Ë ”§—≠„π

°“√∑”¢âÕμ°≈ß

¢âÕμ°≈ß¥—ß°≈à“«π—Èπ‰¥â°”Àπ¥§«“¡

√à«¡¡◊Õæ◊Èπ∞“π∑’Ë ”§—≠√–À«à“ß∫√‘…—∑∑—Èß Õß 3  à«π

¥â«¬°—π ‚¥¬®–°≈à“«„π√“¬≈–‡Õ’¬¥„π à«π∑’Ë 3 §◊Õ

(1) °“√¢¬“¬ site sharing

(2) Radio Access Network (RAN) Sharing

(3) National Roaming

 à«π∑’Ë 3 °“√«‘π‘®©—¬·≈–º≈°“√μ—¥ ‘π¢Õß

∑—Èß§≥–°√√¡“∏‘°“√¬ÿ‚√ª·≈–»“≈™—Èπμâπ·Ààß

 À¿“æ¬ÿ‚√ª

1. °“√°”Àπ¥μ≈“¥∑’Ë‡°’Ë¬«¢âÕß

¢âÕμ°≈ß¥—ß°≈à“«π—Èπ¡’≈—°…≥–‡°’Ë¬«¢âÕß

°—∫‡∑§π‘§‚¥¬∏√√¡™“μ‘·≈–‰¡à¡’‡®μπ“‡æ◊ËÕ°’¥°—π

∑“ß°“√§â“·μàÕ¬à“ß„¥ Õ¬à“ß‰√°Á¥’°“√æ‘®“√≥“∂÷ß

º≈°√–∑∫μàÕ°“√·¢àß¢—ππ—ÈπμâÕßæ‘®“√≥“¥â“π

‡»√…∞»“ μ√åª√–°Õ∫¥â«¬°—π ‡™àπ °“√À“Õ”π“®

‡Àπ◊Õμ≈“¥ ¢Õß∑—Èß Õß∫√‘…—∑ª√–°Õ∫°—∫ªí®®—¬Õ◊Ëπ

∑’Ë‡°’Ë¬«¢âÕß

 ”À√—∫μ≈“¥‚∑√§¡π“§¡π—Èπ®–·∫àß

ÕÕ°‡ªìπ 2  à«π §◊Õ μ≈“¥§â“ àß ·≈–μ≈“¥§â“ª≈’°
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‚¥¬μ≈“¥§â“ àßπ—Èπ¡—°®–√«¡ à«π∑’Ë‡¢â“∂÷ß‚§√ß¢à“¬

·≈– à«π∑’Ë‡™◊ËÕ‰ª¬—ßºŸâª√–°Õ∫°“√  à«πμ≈“¥

§â“ª≈’°π—Èπ ®–‡ªìπ°“√∫√‘°“√ ◊ËÕ “√‰ª¬—ßºŸâ„™â

∫√‘°“√ ‚¥¬°“√°”Àπ¥μ≈“¥π—Èπ “¡“√∂æ‘®“√≥“

Õ¬à“ß·§∫‰¥â

‚¥¬§≥–°√√¡“∏‘°“√¬ÿ‚√ª‰¥âæ‘®“√≥“

°”Àπ¥μ≈“¥∑’Ë‡°’Ë¬«¢âÕßÕÕ°‡ªìπ 2 μ≈“¥¥â«¬°—π§◊Õ

(1) μ≈“¥ ”À√—∫ site ·≈– site infrastructure

 ”À√—∫Õÿª°√≥å ◊ËÕ “√‚∑√»—æ∑å

‡§≈◊ËÕπ∑’Ë√–∫∫¥‘®‘μÕ≈

(2) μ≈“¥§â“ àß ”À√—∫°“√‚√¡¡‘Ëß¿“¬„π

ª√–‡∑»„π°“√ ◊ËÕ “√ºà“π∫√‘°“√ 3G

∑—Èßπ’È μ≈“¥§â“ àß°“√‡™◊ËÕ¡μàÕ‰ª¬—ß∫√‘°“√

3G ·≈–μ≈“¥§â“ª≈’° downstream  ”À√—∫∫√‘°“√

3G π—Èπ°Á∂Ÿ°°√–∑∫∑“ßÕâÕ¡‡™àπ°—π

∑—Èßπ’È §≥–°√√¡“∏‘°“√¬ÿ‚√ªæ‘®“√≥“·≈â«

‡ÀÁπ«à “°“√°”Àπ¥μ≈“¥∑’Ë ‡°’Ë ¬«¢âÕß∑“ß¥â“π

¿Ÿ¡‘»“ μ√å„Àâæ‘®“√≥“∑—Èßª√–‡∑»‡¬Õ√¡π’ (National)

2. °“√æ‘®“√≥“¢âÕμ°≈ß°“√¢¬“¬ Site

Sharing

°“√√à«¡„™â‚§√ß¢à“¬„π§√—Èßπ’È®–‡ªìπ°“√

°√–∑”·∫∫μà“ßμÕ∫·∑π ÷́Ëß°—π·≈–°—π ‚¥¬√«¡∂÷ß

Õÿª°√≥å¥—ßμàÕ‰ªπ’È mast sites, site support cabinets

(SSC) æ≈—ßß“π°“√º≈‘μ ‡ “  “¬Õ“°“» μ—«‡™◊ËÕ¡

transmission links „πæ◊Èπ∑’Ë∑’Ë‡æ’¬ßæÕμ“¡‡ß◊ËÕπ‰¢

°“√„Àâ„πÕπÿ≠“μ∑’Ë®–μâÕß„Àâ∫√‘°“√‰¥â∑’Ë√âÕ¬≈– 50

¢Õßª√–™“°√ ¿“¬„πªï 2005

∫√‘…—∑∑—Èß Õß‚μâ·¬âß«à“¢âÕμ°≈ß¥—ß°≈à“«

¡‘‰¥â∑”¢÷Èπ‡æ◊ËÕ®”°—¥°“√·¢àß¢—π·μàÕ¬à“ß„¥Õ—π‡ªìπ

°“√¢—¥μàÕ Article 81(1) ‡π◊ËÕß®“°°“√μ°≈ß∑” Site

sharing À√◊Õ RAN-sharing °Á¥’π—Èπ®–‰¡àπ”‰ª Ÿà°“√„™â

Core Network À√◊Õ°“√√à«¡„™â§≈◊Ëπ§«“¡∂’Ë·μàÕ¬à“ß„¥

‡π◊ËÕß®“°°“√μ°≈ß¥—ß°≈à“«¬—ß§ß‰«â ÷́Ëß°“√·¢àß¢—π

·∫∫‡μÁ¡√Ÿª·∫∫„π√–¥—∫°“√„Àâ∫√‘°“√·≈–√–¥—∫

§â“ª≈’° √«¡∑—Èß§«“¡‡ªìπÕ‘ √–„π°“√«“ß·ºπ√–∫∫

‚§√ß¢à“¬·≈–°“√∫√‘À“√π—Èπ¬—ß§ß‡ªìπÕ‘ √–√–À«à“ß°—π

°“√‡ªî¥‡º¬¢âÕ¡Ÿ≈∑“ß‡∑§π‘§π—Èπ∂Ÿ°®”°—¥ ∑”„Àâ

μà“ßΩÉ“¬μà“ß‰¡à∑√“∫μâπ∑ÿπ¢ÕßÕ’°ΩÉ“¬ ´÷Ëß®– “¡“√∂

π”„™â‡ªìπ‡§√◊ËÕß¡◊Õ„π°“√°”Àπ¥√“§“À√◊Õ°”Àπ¥

„Àâ¡’Õÿª ß§å·≈–Õÿª∑“π‡¥’¬«°—π‰¥â

∫√‘…—∑®÷ß‰¡à “¡“√∂· «ßÀ“º≈ª√–‚¬™πå

Õ◊Ëπ„¥πÕ°‡Àπ◊Õ°“√√à«¡„™â‚§√ß¢à“¬‰¥â Õ’°∑—Èß¬—ß‡ªìπ

°“√ àß‡ √‘¡°“√·¢àß¢—π„π à«π¢Õß‚§√ß¢à“¬√–À«à“ß

ºŸâª√–°Õ∫°“√√“¬Õ◊Ëπ ∑—Èß Õß∫√‘…—∑¬—ß‰¥â„Àâ‡Àμÿº≈

‡æ‘Ë¡‡μ‘¡«à“‡ªìπ°“√√à«¡¡◊Õ‡æ◊ËÕ°“√≈¥√“§“§à“

‚§√ß¢à“¬≈ß‡æ◊ËÕª√–À¬—¥μâπ∑ÿπ ¥—ßπ—Èπ®÷ß‰¡à∂◊Õ‡ªìπ

°“√°√–∑”‚¥¬°“√√à«¡¡◊Õ°—π¢ÕßºŸâ¡’Õ”π“®‡Àπ◊Õ

μ≈“¥·μàÕ¬à“ß‰√ μ“¡¡“μ√“ 81(1) EC Treaty ·≈–

¡“μ√“ 53(1) EEA Agreement

º≈°“√ª√–‡¡‘π¢Õß§≥–°√√¡“∏‘°“√¬ÿ‚√ª

μàÕ¢âÕμ°≈ß°“√∑” Site Sharing

¡“μ√“ 81 (1) π—ÈπÀâ“¡ºŸâª√–°Õ∫°“√∑” —≠≠“

μ°≈ß√–À«à“ß°—π∑’Ë¡’º≈®”°—¥ ∫‘¥‡∫◊Õπ °“√·¢àß¢—π

„πμ≈“¥ Õ¬à“ß‰√°Á¥’ §≥–°√√¡“∏‘°“√¬ÿ‚√ª‰¥â«“ß

À≈—°°“√„™â ‚¥¬„π°“√æ‘®“√≥“¡“μ√“ 81 (1) π—Èπ

μâÕßæ‘®“√≥“√à«¡°—∫¡“μ√“ 81 (3) °≈à“«§◊Õ

§≥–°√√¡“∏‘°“√®–æ‘®“√≥“‡ª√’¬∫‡∑’¬∫√–À«à“ß

°“√°√–∑”Õ—π‡ªìπº≈¥’μàÕ°“√·¢àß¢—π·≈–°“√°√–∑”
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∑’ËμàÕ®”°—¥°“√·¢àß¢—π«à“¥â“π„¥¡’πÈ”Àπ—°¡“°°«à“°—π

‡æ◊ËÕæ‘®“√≥“Õπÿ≠“μ°“√°√–∑”π—ÈπÀ√◊Õ‰¡à°Á‰¥â ÷́Ëß

§≈â“¬Ê °—∫À≈—° rule of reason ∑’Ëª√–‡∑» À√—∞Õ‡¡√‘°“

‡≈◊Õ°„™â

·¡â«à“¢âÕμ°≈ßπ—Èπ®–‰¡à¡’≈—°…≥–‡ªìπ°“√

°”Àπ¥√“§“ ®”°—¥ª√‘¡“≥ ‘π§â“ À√◊Õ°“√·∫àßμ≈“¥

À√◊Õ≈Ÿ°§â“°Á¥’ ·§à°Á¡’≈—°…≥–‡¢â“¢à“¬‡ªìπ°“√°’¥°—π

∑“ß°“√§â“‡π◊ËÕß¡“®“° T-Mobile ·≈– O2 Germany

π—Èπμà“ß‡ªìπ§Ÿà·¢àß∑—Èß„π°“√„Àâ∫√‘°“√‚§√ß¢à“¬·≈–

°“√„Àâ∫√‘°“√ 2G ·≈– 3G ´÷Ëß§≥–°√√¡“∏‘°“√¬ÿ‚√ª

æ‘®“√≥“·≈â«‡ÀÁπ«à“  à«π·∫àß„πμ≈“¥¢Õß∑—Èß

2 ∫√‘…—∑√«¡°—π®–¡“°°«à“√âÕ¬≈– 45 „πμ≈“¥

 ∂“π∑’Ë·≈– ∂“π∑’Ëμ—Èß‚§√ß¢à“¬æ◊Èπ∞“π∑’Ë¡’§«“¡

°√–®ÿ°μ—« Ÿß ”À√—∫Õÿª°√≥å«‘∑¬ÿ ◊ËÕ “√·∫∫¥‘®‘μÕ≈

‡§≈◊ËÕπ∑’Ë

§≥–°√√¡“∏‘°“√™—ËßπÈ”Àπ—°·≈–¡’§«“¡‡ÀÁπ

¥—ßπ’È

ë ·¡â«à“μ≈“¥®–°√–®ÿ°μ—« Ÿß¡“°·μà§«“¡

 “¡“√∂„π°“√‡¢â“ Ÿàμ≈“¥„À¡à¢Õß∫√‘…—∑∑’Ë

ª√–°Õ∫°“√‡©æ“–‡√◊ËÕß‡ “ —≠≠“≥π—Èπ

¬—ß‡ªìπ‰ª‰¥âÕ¬Ÿà Õ’°∑—Èß°“√„Àâ√à«¡„™â¥—ß°≈à“«

¬—ß™à«¬„Àâ‡°‘¥ª√–‚¬™πå„π¥â“π°“√ àß‡ √‘¡

°“√·¢àß¢—π„π°“√ √â“ß‚§√ß¢à“¬Õ’°¥â«¬

ë °“√√à«¡„™â™ÿ¡ “¬∑’Ë¬—ß°àÕ„Àâ‡°‘¥ª√–‚¬™πå

¥â“π ‘Ëß·«¥≈âÕ¡‡π◊ËÕß®“°‰¡àμâÕßμ‘¥μ—Èß

 √â“ß ∂“π’À√◊Õ„™âÕÿª°√≥å´È”´âÕπ°—π

Õ’°∑—Èß¬—ß™à«¬≈¥μâπ∑ÿπ„π°“√º≈‘μ·≈–

ª√–°Õ∫°“√ ´÷Ëß “¡“√∂π”‡ß‘π à«ππ’È‰ª„™â

‡æ◊ËÕ≈ß∑ÿπ„π®ÿ¥Õ◊ËπÕ—π®–™à«¬¢¬“¬æ◊Èπ

§√Õ∫§≈ÿ¡¢Õß‚§√ß¢à“¬ÕÕ°‰ª‰¥â

ë ¢âÕμ°≈ß¥—ß°≈à“«‰¡à‰¥â®”°—¥ ‘∑∏‘∑’Ë®–„Àâ

∫√‘…—∑Õ◊Ëπ‡¢â“√à«¡„™â‚§√ß¢à“¬·μàÕ¬à“ß‰√

®÷ß‰¡à¡’≈—°…≥–‡ªìπªî¥°—Èπ°“√·¢àß¢—π®“°

ºŸâª√–°Õ∫°“√√“¬„À¡à·μàÕ¬à“ß„¥

ë Õ—μ√“μâπ∑ÿπ¢Õß‚§√ß¢à“¬∑’Ë®–√à«¡„™â¥—ß°≈à“«

¬—ßμË”Õ¬Ÿà¡“°

ë §Ÿà°√≥’¬—ß¡’ ‘∑∏‘„π°“√§«∫§ÿ¡°“√„™â§≈◊Ëπ

¢Õßμ—«‡Õß‰¥â‡Õß Õ’°∑—Èß¬—ß¡’ ‘∑∏‘„π°“√

 √â“ß ∂“π∑’Ëμ—Èß‡ “ —≠≠“≥‡æ‘Ë¡‡μ‘¡‰¥â‡Õß

√«¡∂÷ß ∂“π∑’Ë∑’Ë‰¡à√à«¡„™â°—∫§πÕ◊Ëπ¥â«¬

§≥–°√√¡“∏‘°“√®÷ß¡’¡μ‘∑’Ë®– π—∫ πÿπ°“√

√à«¡„™â™ÿ¡ “¬‚¥¬„Àâ√«¡‰¥â∫“ß à«π‡π◊ËÕß®“°

°“√√à«¡„™â ∂“π∑’Ëμ—Èß‡ “ —≠≠“≥¥—ß°≈à“«®–™à«¬≈¥

μâπ∑ÿπ ÷́Ëß®–π”‰ª Ÿà°“√ √â“ß‚§√ß¢à“¬∑’ËÀπ“·πàπ¢÷Èπ

·≈–æ—≤π“°“√·¢àß¢—π„π°“√ √â“ß‡§√◊Õ¢à“¬√–À«à“ß

§Ÿà°√≥’·≈–μàÕ∫ÿ§§≈∑’Ë 3

§≥–°√√¡“∏‘°“√¬ÿ‚√ª®÷ß‡ÀÁπ«à“¢âÕμ°≈ß

¥—ß°≈à“«‰¡à‡¢â“¢à“¬‡ªìπ°“√°’¥°—π°“√·¢àß¢—πμ“¡

¡“μ√“ 81 (1) EC Treaty À√◊Õ ¡“μ√“ 53 (1) EEA

agreement

Passive mobile sharing: Options available in site sharing
∑’Ë¡“: Telecom Regulatory Authority of India (TRAI),
Recommendations on Infrastructure Sharing
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3. °“√æ‘®“√≥“¢âÕμ°≈ß‡√◊ËÕß Radio

Access Network (RAN) Sharing

∑—È ß ÕßΩÉ“¬∑”¢âÕμ°≈ß∑’Ë ®–√à «¡„™â

Nodes B15 ·≈– Radio Netowrk Controllers (RNCs)

´÷Ëß∑”Àπâ“∑’Ë§«∫§ÿ¡ Nodes B ·≈–‡™◊ËÕ¡μàÕ‡¢â“‰ª Ÿà

Core Network

º≈°“√ª√–‡¡‘π¢Õß§≥–°√√¡“∏‘°“√¬ÿ‚√ª

μàÕ¢âÕμ°≈ß°“√∑” Ran Sharing

·¡â«à“∑—Èß Õß∫√‘…—∑®–∑”¢âÕμ°≈ß„π‡√◊ËÕßπ’È

·μà°“√∑” RAN Sharing π—Èπ¬—ß‰¡àª√“°Ø™—¥ Õ’°∑—Èß

¬—ß‰¡à¡’√“¬≈–‡Õ’¬¥‡æ’¬ßæÕ·°à°“√«‘π‘®©—¬¢Õß

§≥–°√√¡“∏‘°“√¬ÿ‚√ª §≥–°√√¡“∏‘°“√¬ÿ‚√ª®÷ß¬—ß

¡‘‰¥âæ‘®“√≥“„πª√–‡¥Áππ’È

∑’Ë¡“: Camila Borba Lef_vre, Mobile Network Sharing, at:
www.itu.int/ITU-D/treg/Events/Seminars/GSR/GSR08/papers.html

4. °“√æ‘®“√≥“¢âÕμ°≈ß‡√◊ËÕß National

Roaming

O2 Germany ®–‚√¡¡‘Ëß‡§√◊Õ¢à“¬¢Õß

T-Mobile ‡æ’¬ßΩÉ“¬‡¥’¬«„πæ◊Èπ∑◊Ë‡§√◊Õ¢à“¬¢Õß O2

Germany ÷́Ëß§√Õ∫§≈ÿ¡ª√–™“°√√âÕ¬≈– 50 μ“¡∑’Ë

‡ß◊ËÕπ‰¢‰¥â°”Àπ¥‰«â √–À«à“ß«—π∑’Ë 1 ¡°√“§¡ 2003

∂÷ß 31 ∏—π«“§¡ 2009 ‚¥¬¡’¢âÕ¬°‡«âπμ“¡§«“¡

Àπ“·πàπ„π·μà≈–æ◊Èπ∑’Ë

‚¥¬„π à«πæ◊Èπ∑’Ë§≈Õ∫§≈ÿ¡∑’Ë‡°‘π°«à“

√âÕ¬≈– 50 π—Èπ ∑—Èß Õß∫√‘…—∑μ°≈ß∑’Ë®– National

Roaming √–À«à“ß°—πμ“¡√–¬–‡«≈“¢Õß¢âÕμ°≈ß

∑—Èßπ’È∑—Èß Õß∫√‘…—∑μ°≈ß∑’Ë®–§ß‰«ấ ÷Ëß°“√¡’

Core Network ·≈–‡ß◊ËÕπ‰¢°“√„Àâ∫√‘°“√·¬°ÕÕ°

®“°°—π·≈–®–‰¡à√à«¡„™â§≈◊Ëπ§«“¡∂’Ë πÕ°®“°π’È

¢âÕμ°≈ß¥—ß°≈à“«¬—ß¡‘‰¥â®”°—¥·μà‡æ’¬ß∑—Èß Õß∫√‘…—∑

‡∑à“π—Èπ À“°·μà ∑—Èß Õß∫√‘…—∑ “¡“√∂∑”¢âÕμ°≈ß

„π°“√¢¬“¬ Site sharing RAN sharing ·≈– National

Roaming °—∫∫ÿ§§≈∑’Ë “¡‰¥âÕ’°¥â«¬

∫√‘…—∑∑—Èß 2 μ°≈ß∑’Ë®–„Àâ∫√‘°“√ 3G

ºà“π°“√„™â∫√‘°“√ national roaming ´÷Ëß§√Õ∫§≈ÿ¡

™àÕß«à“ß√–À«à“ßæ◊Èπ∑’Ë™ÿ¡™π·≈–™π∫∑ ‚¥¬¿“¬„μâ

¢âÕμ°≈ß¥—ß°≈à“« ∑—Èß 2 ΩÉ“¬¡’Õ‘ √–∑’Ë®–∑” —≠≠“

‚√¡¡‘Ëß¿“¬„πª√–‡∑»°—∫ºŸâ„Àâ∫√‘°“√ 3G √“¬Õ◊Ëπ‰¥â

·μàºŸâª√–°Õ∫°“√√“¬Õ◊Ëπ‰¡à “¡“√∂‡¢â“„™â‚§√ß¢à“¬ 3G

¢Õß∫√‘…—∑§Ÿà°√≥’‰¥â¬°‡«âπ®–‰¥â√—∫§«“¡¬‘π¬Õ¡

∫√‘…—∑∑—Èß Õß‚μâ·¬âß«à“°“√„Àâ√à«¡„™â

Roaming π—Èπ®–‡ªìπμ“¡¡“μ√“ 81(3) EC ·≈–

¡“μ√“ 53(3) EEA ‡π◊ËÕß®“°¢âÕμ°≈ß¥—ß°≈à“«¡’

15 Nodes B §◊Õ Base station ∑’Ë∑”Àπâ“∑’Ë√—∫·≈– àß¢âÕ¡Ÿ≈√–À«à“ß§≈◊Ëπ§«“¡∂’Ë·≈–§«∫§ÿ¡ Network Cell
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ª√–‚¬™πåμàÕºŸâ∫√‘‚¿§∑’Ë®–‰¥â√—∫∫√‘°“√∑’Ë√«¥‡√Á«¢÷Èπ

∑—π ¡—¬¡“°¢÷Èπ„π√“§“∑’Ë∂Ÿ°≈ß ·¡â«à“∑—Èß Õß∫√‘…—∑

®–√à«¡¡◊Õ„π°“√„Àâ∫√‘°“√·μà«à“ ‘π§â“π—Èπ®–¬—ß§ß

§«“¡·μ°μà“ß‰«â„π¡ÿ¡¡Õß¢ÕßºŸâ∫√‘‚¿§ ‡π◊ËÕß®“°

∫√‘…—∑∑—Èß Õß¬—ß§ß·¢àß¢—π°—πÕ¬Ÿà∑—Èß„π¥â“π°“√„Àâ

∫√‘°“√‡ √‘¡¥â“π¢âÕ¡Ÿ≈ √“§“§â“ª≈’° √“§“§â“ àß

‡ß◊ËÕπ‰¢·≈–¢âÕ®”°—¥°“√„Àâ∫√‘°“√ ™àÕß∑“ß‡¢â“ Ÿàμ≈“¥

°“√„Àâ∫√‘°“√≈Ÿ°§â“ ·≈–°“√∑”°“√μ≈“¥ ¥—ßπ—Èπ

°“√·¢àß¢—ππ—Èπ®–‰¡à∂Ÿ°°√–∑∫‚¥¬¢âÕμ°≈ß√à«¡„™âπ’È

Õ¬à“ß‰√°Á¥’ ∑—Èß Õß∫√‘…—∑®–¬—ß§ßÕ”π“®

°“√§«∫§ÿ¡‚§√ß¢à“¬‰«â‚¥¬°“√®”°—¥ºŸâ‡¢â“∂÷ß‚§√ß¢à“¬

‚¥¬ √â“ß‡ß◊ËÕπ‰¢‰«â«à“¢âÕμ°≈ßπ’È®–‰¡à “¡“√∂μ°≈ß

‰¥âÀ“°‰¡à¡’¢âÕ®”°—¥„π°“√¢“¬ª≈’°∫√‘°“√ MVNO

·∫∫‡ ’¬ß

√Ÿª¿“æ: °“√„Àâ∫√‘°“√‚√¡¡‘Ëß
∑’Ë¡“: æ ÿ »√’À‘√—≠, °“√„™â·≈–‡™◊ËÕ¡μàÕ‚§√ß¢à“¬ (Access and

Interconnection)

º≈°“√ª√–‡¡‘π¢Õß§≥–°√√¡“∏‘°“√

¬ÿ‚√ªμàÕ¢âÕμ°≈ß°“√∑” National Roaming

‚§√ß √â“ßμ≈“¥

§≥–°√√¡“∏‘°“√¬ÿ‚√ªæ‘®“√≥“μ≈“¥§â“ àß

∫√‘°“√°“√‚√¡¡‘Ëß¿“¬„πª√–‡∑» ”À√—∫∫√‘°“√ 3G

·≈–μ≈“¥§â“ª≈’°°“√„Àâ∫√‘°“√ 3G

§≥–°√√¡“∏‘°“√¬ÿ‚√ªæ‘®“√≥“·≈â«‡ÀÁπ«à“

T-Mobile π—Èπ¡’ à«π·∫àßμ≈“¥√âÕ¬≈– 100 „πμ≈“¥

§â“ àß∫√‘°“√°“√‚√¡¡‘Ëß¿“¬„πª√–‡∑» ”À√—∫∫√‘°“√

3G ·°àºŸâ„Àâ∫√‘°“√ 2G „πª√–‡∑»‡¬Õ√¡π’ ‚¥¬

ºŸâ·¢àß¢—πÀ≈—°„πμ≈“¥π’È‰¥â·°àºŸâ√—∫„∫Õπÿ≠“μ„Àâ

∫√‘°“√‚§√ß¢à“¬ 3G Õ’° 2 √“¬„πª√–‡∑»‡¬Õ√¡π’

§◊Õ D2 Vadafone ·≈– E-Plus ·≈–¡’ºŸâ„Àâ∫√‘°“√∑’Ë

Õ“®¡’»—°¬¿“æ‡æ’¬ßæÕ„π°“√·¢àßÕ’° 2 √“¬§◊Õ

Mobilcom ·≈– Debitel ‚¥¬¡’ à«π·∫àßμ≈“¥¥—ßπ’È

(1) T-Mobile ¡’ à«π·∫àßμ≈“¥ √âÕ¬≈– 41.7

(2) D2 Vodafone ¡’ à«π·∫àßμ≈“¥ √âÕ¬≈– 38.3

(3) E-Plus ¡’ à«π·∫àßμ≈“¥ √âÕ¬≈– 12.2

(4) O2 ¡’ à«π·∫àßμ≈“¥ 7.8

§«“¡‡ÀÁπ§≥–°√√¡“∏‘°“√¬ÿ‚√ªμàÕ¢âÕμ°≈ß

°“√∑” National Roaming

·¡â«à“∫√‘°“√ 3G π—Èπ®–‡æ‘Ëß‡°‘¥¢÷Èπ„À¡à ·≈–

¬—ß‰¡à¡’¢âÕ¡Ÿ≈·≈°‡ª≈’Ë¬π°—π„πμ≈“¥ Õ¬à“ß‰√°Á¥’

„πª√–‡∑»‡¬Õ√¡π’π—Èπ¡’ºŸâ‰¥â√—∫„∫Õπÿ≠“μ∑—ÈßÀ¡¥

4 √“¬ ´÷Ëß°Á®–‡ªìπ‡æ’¬ß 4 √“¬∑’Ë “¡“√∂ √â“ß

‚§√ß¢à“¬ 3G ‰¥â

°“√‚√¡¡‘Ëß„πμ≈“¥§â“ àßπ—Èπ®–π”‰ª Ÿà§«“¡

§≈â“¬§≈÷ß°—π∑’Ë¡“°¢÷Èπ„πμ≈“¥§â“ àß ‡π◊ËÕß®“°

‚§√ß¢à“¬∑’Ë§√Õ∫§≈ÿ¡ §ÿ≥¿“æ §«“¡‡√Á«∑’Ë¡’≈—°…≥–

„°≈â‡§’¬ß°—π ∑—Èßπ’È§«“¡‡√Á«„π°“√ àß —≠≠“≥π—Èπ
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®–‡ªìπμ—«™’Èª√–‡¿∑¢Õß∫√‘°“√π—ÈπÊ

À“°¡’°“√∑”‚√¡¡‘Ëß¿“¬„πª√–‡∑» ºŸâ„Àâ∫√‘°“√

∑’Ë®–‡™◊ËÕ¡μàÕ‚√¡¡‘Ëß 3G π—Èπ®–μâÕß®à“¬§à“‡™◊ËÕ¡μàÕ

‡æ◊ËÕ„Àâ∫√‘°“√¢âÕ¡Ÿ≈ (Data service) ∫πæ◊Èπ∞“π°“√

§‘¥√“§“·∫∫ retail minus pricing model ¥—ßπ—Èπ

°√Õ∫√“§“∑’Ë®–„™â·¢àß¢—π®÷ß∂Ÿ°®”°—¥ ·≈– “¡“√∂

π—∫‰ª Ÿà°“√√à«¡¡◊Õ°—π°”Àπ¥√“§“„π√–¥—∫§â“ª≈’°

¢âÕμ°≈ß¥—ß°≈à“«¡’≈—°…≥–®”°—¥§«“¡ “¡“√∂„π

°“√·¢àß¢—π„π√–¥—∫‚§√ß¢à“¬„π¥â“πæ◊Èπ∑’Ë§√Õ∫§≈ÿ¡

§ÿ≥¿“æ°“√„Àâ∫√‘°“√ ª√– ‘∑∏‘¿“æ·≈–°“√

§√Õ∫§≈ÿ¡

πÕ°®“°π’È ‡¡◊ËÕ‡ß◊ËÕπ‰¢°“√¢“¬ àß∫√‘°“√

‚√¡¡‘Ëßπ—Èπ‡À¡◊Õπ°—πæ√“–‡¢â“„™â‚§√ß¢à“¬‡¥’¬«°—π

®– àßº≈„Àâ‡ß◊ËÕπ‰¢„π°“√„Àâ∫√‘°“√ 3G „πμ≈“¥

ª≈“¬πÈ”®÷ß¡’≈—°…≥–‡À¡◊Õπ°—π®÷ß®”°—¥°“√·¢àß¢—π

„π√–¥—∫∫√‘°“√Õ’°¥â«¬

¥—ßπ—Èπ„∫Õπÿ≠“μ·≈–‡ß‘π≈ß∑ÿπ®÷ß‡ªìπ¢âÕ

®”°—¥ ”§—≠„π°“√‡¢â“ Ÿàμ≈“¥ ¥—ßπ—Èπ¢âÕμ°≈ß„π

°“√∑”‚√¡¡‘Ëß¿“¬„πª√–‡∑»π—Èπ∂◊Õ‡ªìπ°“√°’¥°—π

°“√·¢àß¢—πμ“¡ Article 81(1) EC Treaty ·≈– Article

53 (1) ¢Õß EEA Agreement

°≈à“«‚¥¬ √ÿª §≥–°√√¡“∏‘°“√¬ÿ‚√ª

æ‘®“√≥“·≈â«‡ÀÁπ«à“ °“√‚√¡¡‘Ëßπ—Èπ¡’º≈°√–∑∫μàÕ

°“√·¢àß¢—π„πμ≈“¥§â“ àß ‡π◊ËÕß®“°‡Àμÿº≈ ¥—ßπ’È

(1) ¢Õ∫‡¢μæ◊Èπ∑’Ë°“√„Àâ∫√‘°“√·≈–§«“¡‡√Á«

„π°“√¢¬“¬æ◊Èπ∑’Ë°“√„Àâ∫√‘°“√ ‡π◊ËÕß®“°ª√– ‘∑∏‘¿“æ

„π°“√¢¬“¬æ◊Èπ∑’Ë¢ÕßºŸâ‚√¡¡‘Ëßπ—Èπ‰¡à‡æ’¬ßæÕ∑’Ë®–

¢¬“¬æ◊Èπ∑’Ë°“√„Àâ∫√‘°“√¢Õßμ—«‡Õß

(2) §ÿ≥¿“æ‚§√ß¢à“¬·≈–Õ—μ√“ transmission

‡π◊ËÕß®“°ºŸâ‚√¡¡‘Ëßπ—Èπ®–μâÕßæ÷ßæ“‚§√ß¢à“¬¢Õß

ºŸâ„Àâ‚√¡¡‘Ëß∑—Èß∑“ß¥â“π‡∑§π‘§·≈–∑“ß¥â“π°“√§â“

÷́Ëß∑”„ÀâÕ—μ√“§à“‚√¡¡‘Ëß∑’Ë∫√‘…—∑∑’Ë‚√¡¡‘Ëß§‘¥Õ—μ√“

§à“∫√‘°“√μàÕ‰ª¬—ßºŸâ„™â∫√‘°“√„πμ≈“¥§â“ª≈’°π—Èπ

®–μâÕßæ÷Ëßæ“°—∫Õ—μ√“§à“‚√¡¡‘Ëß„πμ≈“¥§â“ àß

(3) „πμ≈“¥§â“ª≈’°π—Èπ °“√‚√¡¡‘Ëß°àÕ„Àâ‡°‘¥

‡ß◊ËÕπ‰¢„π°“√„Àâ∫√‘°“√∑’Ë‡À¡◊ÕπÊ °—π (Uniformity)

®πÕ“®π”‰ª Ÿà°“√√à«¡¡◊Õ°—π„π°“√°”Àπ¥√“§“

„π√–¥—∫§â“ª≈’°‰¥â

§≥–°√√¡“∏‘°“√¬ÿ‚√ª®÷ßæ‘®“√≥“·≈â«‡ÀÁπ«à“

¢âÕμ°≈ß„π°“√∑”‚√¡¡‘Ë ß¿“¬„πª√–‡∑»π—Èπ

∂◊Õ‡ªìπ°“√°’¥°—π°“√·¢àß¢—πμ“¡ Article 81(1) EC

Treaty ·≈– Article 53 (1) ¢Õß EEA Agreement

Õ¬à“ß‰√°Á¥’ §≥–°√√¡“∏‘°“√¬ÿ‚√ª‡ÀÁπ§«“¡

¢âÕμ°≈ß‡√◊ËÕß°“√ ◊́ÈÕ¢“¬¢—ÈπμË” ÷́Ëß‡ªìπ¢âÕμ°≈ßÕ◊ËπÊ

∑’Ë‡°’Ë¬«¢âÕß°—∫°“√‚√¡¡‘Ëßπ—Èπ‰¡à®”‡ªìπμâÕßæ‘®“√≥“

‡π◊ËÕß®“°°“√¢“¬ àß∫√‘°“√‚√¡¡‘Ëß 3G π—Èπ∂◊Õ‡ªìπ

°“√°√–∑”∑’Ë°’¥°—π°“√·¢àß¢—π·≈â«

 à«π‡√◊ËÕß°“√¢“¬μàÕ∫√‘°“√·°à MVNOs π—Èπ

‡ªìπ‡√◊ËÕß∑’Ë‡°’Ë¬«°—∫ ‘∑∏‘°“√‡¢â“∂÷ß∫√‘°“√¢“¬μàÕ

∫√‘°“√·≈–≈—°…≥–°“√°’¥°—π∑“ß°“√§â“·π«¥‘Ëß

(Vertical restraint) ÷́Ëß®–μâÕßæ‘®“√≥“‡ª√’¬∫‡∑’¬∫

√–À«à“ßª√– ‘∑∏‘¿“æ (Efficiencies) ·≈–º≈°√–∑∫

μàÕ°“√·¢àß¢—πμàÕ‰ªμ“¡ ¡“μ√“ 81 (3) EC, 53(3) EEA

Agreement

¢âÕ¬°‡«âπ ”À√—∫¢âÕμ°≈ß„π°“√∑” National

Roaming ¢Õß§≥–°√√¡“∏‘°“√¬ÿ‚√ª

¡“μ√“ 8 - ¢Õß Regulation No 17 ·≈–

Protocol 21 ¢Õß EEA Agreement §≥–°√√¡“∏‘°“√

¬ÿ‚√ªæ÷ßÕÕ°§” —Ëßμ“¡¡“μ√“ 81 (3) ¢Õß EC Treaty

·≈–¡“μ√“ 53(3) ¢Õß EEA Agreement ‡æ◊ËÕ°”Àπ¥
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™à«ß‡«≈“‚¥¬Õ“®°”Àπ¥‡ß◊ËÕπ‰¢À√◊Õ¢âÕ∫—ß§—∫

‡æ‘Ë¡‡μ‘¡‰¥â

§≥–°√√¡“∏‘°“√¬ÿ‚√ª„Àâ‡Àμÿº≈„π°“√°”Àπ¥

¢âÕ¬°‡«âπ‰«â«à“ º≈°√–∑∫®“°°“√°’¥°—π∑“ß°“√

·¢àß¢—π„π§√—Èßπ’Èπ—Èπ‡ªìπμ≈“¥∑’Ë‡°‘¥„À¡à ¥—ßπ—Èπ

º≈°√–∑∫π—Èπ¬—ß‰¡àÕ“®ª√–‡¡‘π‰¥â¿“¬„π‡«≈“Õ—π —Èπ

‚¥¬„π∑’Ëπ’È§≥–°√√¡“∏‘°“√æ‘®“√≥“√–¬–‡«≈“‰«â∑’Ë

5 ªï À√◊Õ«—π∑’Ë 31 ∏—π«“§¡ 2008

¥—ßπ—Èπ°“√∫—ß§—∫„™â§Ë” —Ëßμ“¡¡“μ√“ 81 (3) ¢Õß

EC Treaty ·≈–¡“μ√“ 53(3) ¢Õß EEA Agreement π—Èπ

‰¡à§«√‡√‘Ë¡°àÕπ‡«≈“¥—ß°≈à“« ¥—ßπ—Èπ¢âÕ¬°‡«âπ∑’Ë

∫√‘…—∑∑—Èß Õß°”Àπ¥π—Èπ®–¬—ß¡’º≈∫—ß§—∫„™âμ—Èß·μà«—π∑’Ë

6 °ÿ¡¿“æ—π∏å 2002 ‚¥¬·μà≈–¢âÕ¡’√“¬≈–‡Õ’¬¥¥—ßπ’È

(1) O2 Germany ‚√¡¡‘Ëß°—∫‚§√ß¢à“¬ T-Mobile

Network -¿“¬„πæ◊Èπ∑’Ë§√Õ∫§≈ÿ¡√âÕ¬≈– 50

¢âÕ∫—ß§—∫„π°“√„Àâ„∫Õπÿ≠“μ∑’ËºŸâ„Àâ∫√‘°“√

3G ®–μâÕß “¡“√∂„Àâ∫√‘°“√„Àâ§√Õ∫§≈ÿ¡æ◊Èπ∑’Ë

√âÕ¬≈– 50 π—Èπ ¿“¬„π«—π∑’Ë 31 ∏—π«“§¡ 2005

À“°Õ¬Ÿà„πæ◊Èπ∑’Ë„π‡¡◊Õß °“√·¢àß¢—π°“√ √â“ß‚§√ß¢à“¬

æ◊Èπ∞“ππ—Èπ®–¡’‚Õ°“ ‡ªìπ‰ª‰¥â Ÿß ¥—ßπ—Èπ ¢âÕ¬°‡«âπ

„π°“√‚√¡¡‘Ëß„πæ◊Èπ∑’Ë¥—ß°≈à“«π—Èπ®–‡ªìπ‰ª‚¥¬

™Õ∫∏√√¡°ÁμàÕ‡¡◊ËÕ§«“¡√à«¡¡◊Õ¥—ß°≈à“«™à«¬„Àâ‡°‘¥

°“√·¢àß¢—π„π™à«ß‡√‘Ë¡μâπ°“√≈ß∑ÿπ √â“ß‚§√ß¢à“¬

·≈–™à«ß‚ª√‚¡μ°“√‡ªî¥„Àâ∫√‘°“√ 3G „π™à«ßμâπ

»“≈¡’§” —Ëß„Àâ T-Mobile  “¡“√∂„Àâ∫√‘°“√‚√¡¡‘Ëß

∫√‘°“√ 3G ¿“¬„πª√–‡∑»·°à O2 Germany - ¿“¬„π

æ◊Èπ∑’Ë∑’Ë°”Àπ¥μ“¡μ“√“ß‡«≈“¥—ßπ’È

μ“√“ß √ÿª¢âÕ¬°‡«âπ°“√∑” National Roaming ¢Õß§≥–°√√¡“∏‘°“√¬ÿ‚√ª

æ◊Èπ∑’Ë§√Õ∫§≈ÿ¡ O2 Germany T-Mobile À¡“¬‡Àμÿ

Area 1 æ◊Èπ∑’Ë„Àâ∫√‘°“√„π‡¡◊Õß ‰¡à„Àâ∫√‘°“√‚√¡¡‘Ëß „Àâ∫√‘°“√‚√¡¡‘Ëß‰¥â ¬°‡«âπæ◊Èπ∑’Ë„μâ¥‘π

μ—Èß·μà«—π∑’Ë

6 °ÿ¡¿“æ—π∏å 2002 ∂÷ß

«—π∑’Ë 31 ∏—π«“§¡ 2005

Area 2 æ◊Èπ∑’Ë„Àâ∫√‘°“√„π‡¡◊Õß ‰¡à„Àâ∫√‘°“√‚√¡¡‘Ëß „Àâ∫√‘°“√‚√¡¡‘Ëß‰¥â ¬°‡«âπæ◊Èπ∑’Ë„μâ¥‘π

¢π“¥°≈“ß (¡’§«“¡ μ—Èß·μà«—π∑’Ë

 ”§—≠∑“ß°“√§â“ 6 °ÿ¡¿“æ—π∏å 2002 ∂÷ß

‡ªìπ√–¥—∫√Õß≈ß¡“) «—π∑’Ë 31 ∏—π«“§¡ 2007

Area 3 æ◊Èπ∑’Ë„Àâ∫√‘°“√„π‡¡◊Õß ‰¡à„Àâ∫√‘°“√‚√¡¡‘Ëß „Àâ∫√‘°“√‚√¡¡‘Ëß‰¥â √«¡∂÷ßæ◊Èπ∑’Ë„μâ¥‘π

¢π“¥‡≈Á° (¡’§«“¡ μ—Èß·μà«—π∑’Ë „π Area 1 2 ·≈– 3

 ”§—≠∑“ß°“√§â“ 6 °ÿ¡¿“æ—π∏å 2002 ∂÷ß

‡ªìπ√–¥—∫√Õß≈ß¡“) «—π∑’Ë 31 ∏—π«“§¡ 2008
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(2) °“√‚√¡¡‘Ëß√–À«à“ß°—ππÕ°‡Àπ◊Õæ◊Èπ∑’Ë

§√Õ∫§≈ÿ¡√âÕ¬≈– 50

‡π◊ËÕß®“°æ◊Èπ∑’ËπÕ°‡Àπ◊Õæ◊Èπ∑’Ë§√Õ∫§≈ÿ¡

√âÕ¬≈– 50 π—Èπ®–‡ªìπæ◊Èπ∑’Ë¡’ºŸâ„™â∫√‘°“√πâÕ¬°«à“·≈–

¥÷ß¥Ÿ¥°“√§â“πâÕ¬°«à“ ¥—ßπ—Èπ ¢âÕ¬°‡«âπ„π°“√‚√¡¡‘Ëß

®÷ßπ“π°«à“‰¥â‡æ◊ËÕ¥÷ß¥Ÿ¥„ÀâºŸâ„Àâ∫√‘°“√≈ß∑ÿπ„πæ◊Èπ∑’Ë

μà“ß®—ßÀ«—¥·≈–‡¢μ∑ÿ√°—π¥“√∑’Ë¡’ºŸâ„™â∫√‘°“√πâÕ¬

(3) ¢âÕ®”°—¥„π°“√„Àâ∫√‘°“√§â“ª≈’°·°à Voice

MVNOs

‡π◊ËÕß®“°‡ß◊ËÕπ‰¢¢âÕπ’È¡’º≈μàÕ°“√μ°≈ß

∑”‚√¡¡‘Ëß °≈à“«§◊ÕÀ“°‰¡à¡’¢âÕ¬°‡«âπ¢âÕπ’È ∑—Èß Õß

∫√‘…—∑®–‰¡à∑”¢âÕμ°≈ß°—π ‡æ◊ËÕ√—°…“‰«â´÷Ëßμ√√°–

„π°“√∑”¢âÕμ°≈ß¥—ß°≈à“« ‡ß◊ËÕπ‰¢¢âÕπ’È®÷ß§ß‰«â‰¥â

®π°√–∑—Èß«—π∑’Ë 31 ∏—π«“§¡ 2008

§”æ‘æ“°…“¢Õß»“≈™—Èπμâπ (The Court of

First Instance) „π°“√∑” National Roaming

¿“¬À≈—ß®“°∑’Ë§≥–°√√¡“∏‘°“√¬ÿ‚√ª‰¥â¡’

§” —Ëßμ—¥ ‘π O2 Germany ‰¥âπ”‡√◊ËÕß¥—ß°≈à“«‡¢â“ Ÿà

»“≈™—Èπμâπ (The Court of First Instance) ‚¥¬øÑÕß

§≥–°√√¡“∏‘°“√¬ÿ‚√ª ‡æ◊ËÕ¢Õ„Àâ¬°‡≈‘°§”μ—¥ ‘π

¢Õß§≥–°√√¡“∏‘°“√¬ÿ‚√ª„π‡√◊ËÕß‚√¡¡‘Ëß

»“≈æ‘‡§√“–Àå·≈â«‡ÀÁπ«à“«‘∏’°“√«‘‡§√“–Àå¢Õß

§≥–°√√¡“∏‘°“√¬ÿ‚√ªπ—Èπ¬—ß‰¡à™—¥‡®π ·≈–‰¡à‡ªìπ

μ“¡¡“μ√“ 81(1) ´÷Ëß®–μâÕßæ‘®“√≥“∂÷ßº≈°√–∑∫

‚¥¬≈–‡Õ’¬¥ ´÷Ëß»“≈‡ÀÁπ«à“°“√«‘‡§√“–Àåπ—ÈπμâÕß

§√Õ∫§≈ÿ¡ 2  à«π¥â«¬°—π§◊Õ

1.  ¿“æ°“√·¢àß¢—π„π°√≥’∑’Ë‰¡à¡’°“√∑”¢âÕ

μ°≈ß¥—ß°≈à“«

»“≈‡ÀÁπ«à“§≥–°√√¡“∏‘°“√¬ÿ‚√ªπ—Èπ¡‘‰¥â

«‘‡§√“–Àå∂÷ß ¿“æ°“√·¢àß¢—π„π°√≥’∑’Ë‰¡à¡’°“√∑”

¢âÕμ°≈ß¥—ß°≈à“«‡æ◊ËÕ„™â„π°“√æ‘®“√≥“«à“¢âÕμ°≈ß

π’È¡’≈—°…≥–°’¥°—π∑“ß°“√§â“À√◊Õ‰¡à

·¡â«à“§≥–°√√¡“∏‘°“√¬ÿ‚√ª®–æ‘®“√≥“

¿“¬„μâ ¡¡ÿμ‘∞“π«à“ O2 π—Èπ„Àâ∫√‘°“√‚∑√»—æ∑å

‡§≈◊ËÕπ∑’Ë‰¡à«à“¡’¢âÕμ°≈ßÀ√◊Õ‰¡à°Áμ“¡ ·μà°Á¡‘‰¥â¡’

°“√æ‘®“√≥“‚¥¬≈–‡Õ’¬¥«à“ À“°‰¡à¡’¢âÕμ°≈ß

¥—ß°≈à“« O2 ®–¬—ß‡¢â“ Ÿà°“√„Àâ∫√‘°“√ 3G À√◊Õ‰¡à

÷́Ëß°“√æ‘®“√≥“¥—ß°≈à“«¡’ à«π ”§—≠„π°“√À“

¢âÕ √ÿª«à“ ¿“æ°“√·¢àß¢—π∑’Ëæ÷ß‡°‘¥¢÷Èππ—Èπ®–‡ªìπ

Õ¬à“ß‰√ ÷́ËßÀ“°‰¡à¡’°“√°”Àπ¥¢âÕμ°≈ß¥—ß°≈à“«

°ÁÕ“®‰¡à¡’°“√·¢àß¢—π√–À«à“ßºŸâ„Àâ∫√‘°“√ 2G ·≈– 3G

μ—Èß·μàμâπ

°“√∑’Ë§≥–°√√¡“∏‘°“√¬ÿ‚√ª°”Àπ¥

¢âÕ¬°‡«âπ„Àâ “¡“√∂∑”°“√‚√¡¡‘Ëß√–À«à“ß«—π∑’Ë 6

°ÿ¡¿“æ—π∏å 2002 ∂÷ß 31 ∏—π«“§¡ 2008 π—Èπ°Á

‰¡à Õ¥§≈âÕß°—π ‡æ√“–§≥–°√√¡“∏‘°“√¬ÿ‚√ª

°Á‡ÀÁπ«à“À“°‰¡à¡’¢âÕμ°≈ß¥—ß°≈à“« O2 ®–¬—ß “¡“√∂

„Àâ∫√‘°“√∑’Ë§√Õ∫§≈ÿ¡·≈–¡’§ÿ≥¿“æ Ÿß„π°“√„Àâ

∫√‘°“√ 3G Õ¬ŸàÀ√◊Õ‰¡à §≥–°√√¡“∏‘°“√¬ÿ‚√ª®÷ß

Õπÿ≠“μ„Àâ∑”‚√¡¡‘Ëß‰¥âμ“¡™à«ß‡«≈“¥—ß°≈à“«

°“√∑’Ë§≥–°√√¡“∏‘°“√¬ÿ‚√ªπ”¢âÕ √ÿªπ’È

¡“„™â‡æ◊ËÕ √ÿª«à“ O2 ‡ªìπ§Ÿà·¢àß∑’Ë¡’ª√– ‘∑∏‘¿“æ·≈–

°“√√à«¡¡◊Õ°—π∑”‚√¡¡‘Ëßπ—Èπ®–π”‰ª Ÿà°“√°’¥°—π

∑“ß°“√§â“„π∑â“¬∑’Ë ÿ¥π—Èπ· ¥ß∂÷ß§«“¡‰¡à·πàπÕπ

„π°“√æ‘®“√≥“∂÷ß ¿“æ°“√·¢àß¢—π∑’Ë·∑â®√‘ßÀ“°

ª√“»®“°¢âÕμ°≈ß¥—ß°≈à“«

°“√«‘‡§√“–Àå¢Õß§≥–°√√¡“∏‘°“√¬ÿ‚√ª

®÷ß¬—ß‰¡à ¡ª√–‚¬™πå„π°“√«‘‡§√“–Àå‡™‘ß‡»√…∞»“ μ√å

μ“¡¡“μ√“ 81
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2. °“√ √ÿªº≈°√–∑∫μàÕ°“√·¢àß¢—π®“°°“√

∑”¢âÕμ°≈ß¥—ß°≈à“«

°“√ª√–‡¡‘π¢Õß§≥–°√√¡“∏‘°“√¬ÿ‚√ªπ—Èπ

æ‘®“√≥“≈—°…≥–°“√∑”¢âÕμ°≈ß‚√¡¡‘Ëß‚¥¬∑—Ë«Ê ‰ª

¡‘‰¥â«‘‡§√“–Àå‡®“–®ß‰ª∑’Ë°√≥’¢Õß O2 ·≈– T-Mobile

·≈–‰¡à‰¥âæ‘®“√≥“¢âÕ‡∑Á®®√‘ßÕ¬à“ß§√∫∂â«π Õ’°∑—Èß

¡‘‰¥âÕ∏‘∫“¬‡√◊ËÕß‡§√◊ËÕß¡◊Õ„π°“√æ‘ Ÿ®πåÕ—μ√“√“§“

°“√ª√–‡¡‘π¢Õß§≥–°√√¡“∏‘°“√¬ÿ‚√ªπ—Èπ®÷ß§àÕπ¢â“ß

‡≈◊ËÕπ≈Õ¬

„π∑â“¬∑’Ë ÿ¥ »“≈¡’§”æ‘æ“°…“¬°‡≈‘°

§” —Ëß¢Õß§≥–°√√¡“∏‘°“√¬ÿ‚√ª‡π◊ËÕß®“°‡ÀÁπ«à“

¢âÕ¬°‡«âπ°“√‚√¡¡‘Ëß„πª√–‡∑»π—Èπ‡ªìπ‰ªμ“¡

¡“μ√“ 81(3) EC Treaty ·≈– ¡“μ√“ 53 (3) EEA

Agreement ‡π◊ËÕß®“°¡’≈—°…≥–°’¥°—π°“√·¢àß¢—π∑—Èß

¢âÕμ°≈ß°“√‚√¡¡‘Ëß 3G ·≈–°“√¢“¬ª≈’°‚√¡¡‘Ëß 3G

„Àâ·°à MVNOs

 √ÿª
μ“¡ª√–°“» °∑™. ‡√◊ËÕß À≈—°‡°≥±å·≈–

«‘∏’°“√Õπÿ≠“μ„Àâ„™â§≈◊Ëπ§«“¡∂’Ë‡æ◊ËÕ°“√ª√–°Õ∫

°‘®°“√‚∑√»—æ∑å‡§≈◊ËÕπ∑’Ë IMT ¬à“π 2.1 GHz æ.». 2553

π—Èπ ∑—Èß°“√∑” infrastructure sharing ·≈– national

roaming π—Èπ°√–∑”‰¥â

‚¥¬°”Àπ¥¢âÕ∫—ß§—∫„ÀâºŸâ √—∫„∫Õπÿ≠“μ

 “¡“√∂∑” Infrastructure sharing ‚¥¬®–μâÕß‡®√®“

¢Õ√à«¡„™â‚§√ß √â“ßæ◊Èπ∞“π®“°‚§√ß √â“ßÀ√◊Õ

 ‘ËßÕ”π«¬§«“¡ –¥«°∑’Ë¡’Õ¬Ÿà„πæ◊Èπ∑’Ë°àÕπ·≈–®–

μâÕß‡™à“„™â core network ®“°ºŸâ„Àâ∫√‘°“√∑’Ë¡’Õ¬Ÿà°àÕπ

À“°¡’§«“¡®”‡ªìπ®÷ß®– “¡“√∂®—¥À“À√◊Õ®—¥ √â“ß

‚§√ß √â“ßæ◊Èπ∞“π‡ªìπ¢Õßμ—«‡Õß‰¥â·μà®–μâÕß‡ªî¥„Àâ

ºŸâ√—∫„∫Õπÿ≠“μ√“¬Õ◊Ëπ√à«¡„™â¥â«¬‚¥¬‰¡à‡≈◊Õ°ªØ‘∫—μ‘

 à«π°“√∑” national roaming π—Èπ „Àâ‡ªìπ‰ªμ“¡°“√

‡®√®“ ‚¥¬ºŸâ√—∫„∫Õπÿ≠“μ 3G π—Èπ “¡“√∂¢Õ‚√¡¡‘Ëß

®“°ºŸâ„Àâ∫√‘°“√‚∑√»—æ∑å‡§≈◊ËÕπ∑’Ë 2G ‰¥â ·μà°“√∑’Ë

ºŸâ„Àâ∫√‘°“√‚∑√»—æ∑å‡§≈◊ËÕπ∑’Ë 2G ®–¢Õ‚√¡¡‘Ëß∫√‘°“√

3G ®“°ºŸâ√—∫„∫Õπÿ≠“μ 3G π—Èπ‰¡à “¡“√∂∑”‰¥â

·¡â°√–∑—Ëß∫√‘°“√ MVNO π—Èπ ºŸâ√—∫„∫Õπÿ≠“μ

3G °Á¡’Àπâ“∑’Ë∑’Ë®–μâÕß‡®√®“μ°≈ß°—∫ºŸâª√– ß§å®–

„Àâ∫√‘°“√ MVNO „π≈—°…≥–¢“¬ àß∫√‘°“√Õ¬à“ß

 ¡‡Àμÿ ¡º≈·≈–‰¡à‡≈◊Õ°ªØ‘∫—μ‘ ·≈–μâÕßª√–°—π

°“√„Àâ∫√‘°“√‚§√ß¢à“¬‚∑√§¡π“§¡Õ¬à“ßπâÕ¬

√âÕ¬≈– 40 „Àâ·°àºŸâ„Àâ∫√‘°“√ MVNO Õ’°¥â«¬

®“°¢âÕ°”Àπ¥·≈–¢âÕ∫—ß§—∫¥—ß°≈à“«®–‡ÀÁπ

‰¥â«à“ Àπâ“∑’Ë¢ÕßºŸâ√—∫„∫Õπÿ≠“μ¿“¬À≈—ß®“°°“√

ª√–¡Ÿ≈π—Èπ¬—ß¡’Õ¬ŸàÕ’°¡“°·≈–¢¡«¥ª¡‰«âÀ≈“¬®ÿ¥

°“√™π–°“√ª√–¡Ÿ≈®÷ß¡‘„™àª≈“¬∑“ß¢ÕßºŸâª√–°Õ∫°“√

∑’Ë¡ÿàßÀ¡“¬®–„Àâ∫√‘°“√ 3G ¬—ß¡’∫∑∑¥ Õ∫Õ’°

À≈“¬¥à“π∑’Ë √Õ∑â “∑“¬§«“¡ “¡“√∂¢Õß∑—È ß

ºŸâª√–°Õ∫°“√ ·≈–Õß§å°√°”°—∫¥Ÿ·≈°‘®°“√

‚∑√§¡π“§¡·Ààß™“μ‘Õ¬à“ß °∑™. Õ¬Ÿà

¬‘Ë ß∂â“À“°‡ª√’¬∫‡∑’¬∫°—∫°√≥’¢âÕμ°≈ß

√–À«à“ß T-Mobile ·≈– O2 ®–¬‘Ëß‡ÀÁπª√–‡¥Áπ∑’Ë °∑™.

®–μâÕß¢∫§‘¥Õ’°À≈“¬ª√–°“√ ‡™àπ °“√√à«¡„™â

‚§√ß¢à“¬§«√®”°—¥ —¥ à«πÀ√◊Õ‰¡à ‡æ√“–À“°¡’°“√

√à«¡„™â‚§√ß¢à“¬∂÷ß√âÕ¬≈– 100 Õ“®π”‰ª Ÿà‚§√ß¢à“¬

∑’Ë‡À¡◊ÕπÊ °—π ‡¡◊ËÕ ‘π§â“μâππÈ”‡À¡◊ÕπÊ °—π®–π”‰ª

 Ÿà ‘π§â“ª≈“¬πÈ”∑’Ë‡À¡◊ÕπÊ ·≈–π”‰ª Ÿà°“√·¢àß¢—π

∑’Ë≈¥≈ßÀ√◊Õ‰¡à À√◊ÕÕ“®π”‰ª Ÿà°“√‡¢â“∂÷ß¢âÕ¡Ÿ≈

Õ¬à“ß¡’π—¬¬– ”§—≠∑’ËÕ“®π”‰ª Ÿà°“√μ°≈ß‡æ◊ËÕ

≈¥°“√·¢àß¢—π‰¥â (Collusion) À√◊Õ‰¡à À√◊Õ°“√∑”
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National Roaming ‡Õß°Á¥’®–≈¥°“√·¢àß¢—π√–À«à“ß

ºŸâ√—∫„∫Õπÿ≠“μ 3G ¥â«¬°—πÀ√◊Õ‰¡à ·≈–®–≈¥·√ß

®Ÿß„®„π°“√≈ß∑ÿπ‡æ◊ËÕ √â“ß‚§√ß¢à“¬À√◊Õ‰¡à

∑—Èßπ’È Õ¬à“≈◊¡«à“ ‚§√ß¢à“¬∑’Ë¥’·≈–§√Õ∫§≈ÿ¡

æ◊Èπ∑’Ë®–π”‰ª Ÿà§ÿ≥¿“æ°“√„Àâ∫√‘°“√∑’Ë¥’·°àª√–™“™π

·≈–‚ª√¥Õ¬à“≈◊¡«à“ rule of thumb ¢Õß°ÆÀ¡“¬

∑“ß°“√§â“Õ¬à“ßÀπ÷Ëß§◊Õ ‡¡◊ËÕ„¥∑’Ë§Ÿà·¢àß¢—π¡’‚Õ°“ 

‰¥â§ÿ¬°—π ·¡â‡æ’¬ß 5 π“∑’°Á®–π”‰ª Ÿà°“√μ°≈ß‡æ◊ËÕ

≈¥°“√·¢àß¢—π„πμ≈“¥‰¥â ‰¡à«à“®–‚¥¬°“√μ°≈ß

°’¥°—π§Ÿà·¢àß√“¬Õ◊Ëπ À√◊Õ°“√μ°≈ß‡æ◊ËÕ≈¥°“√·¢àß¢—π

√–À«à“ß°—π ∂â“À“°‰¥â°”‰√‚¥¬‰¡àμâÕß≈ß∑ÿπ≈ß·√ß

‰ª·¢àß¢—π°—∫§πÕ◊Ëπ ‰¥â‡ªìπ‡ ◊ÕπÕπ°‘π ·≈â«

ºŸâª√–°Õ∫°“√∑’Ë¡’®ÿ¥¡ÿàßÀ¡“¬„π°“√· «ßÀ“°”‰√

√“¬„¥®–°≈â“ªØ‘‡ ∏‰¥â

°“√æ‘®“√≥“°√≥’¢âÕμ°≈ß√–À«à“ß T-Mobile

·≈– O2 π—Èπ ·¡â»“≈™—Èπμâπ·Ààß À¿“æ¬ÿ‚√ª®–

μ—¥ ‘π¬°‡≈‘°§”μ—¥ ‘π¢Õß§≥–°√√¡“∏‘°“√¬ÿ‚√ª°Á¥’

·μà°Á ‡ªìπ°“√μ—¥ ‘π∫πæ◊È π∞“π°“√æ‘®“√≥“

°√–∫«π°“√ «‘∏’·≈–‡§√◊ËÕß¡◊Õ∑“ß‡»√…∞»“ μ√å

„π°“√«‘‡§√“–Àå¢Õß§≥–°√√¡“∏‘°“√¬ÿ‚√ªπ—Èπ

¬—ß‰¡à¡’πÈ”Àπ—°‡æ’¬ßæÕ ¡‘‰¥â‡ªìπ°“√æ‘®“√≥“≈ß‰ª

„π “√–¢Õßªí≠À“ ¥—ßπ—Èπ¢âÕ°≈à“«Õâ“ß¢Õß

§≥–°√√¡“∏‘°“√¬ÿ‚√ªÕ“®¬—ß¡’‡Àμÿ¡’º≈‡æ’¬ßæÕ

∑’Ë®–»÷°…“‡æ◊ËÕ„™âª√–°Õ∫°“√°”Àπ¥·π«∑“ß

∫—ß§—∫„™â À√◊Õ„™â°Æ √–‡∫’¬∫„πÕπ“§μ ∑—Èß„π‡™‘ß

 “√–·≈–°√–∫«π°“√æ‘®“√≥“„Àâ¡’πÈ”Àπ—°‡æ’¬ßæÕ

∑â“¬∑’Ë ÿ¥ Àπâ“∑’Ë ”§—≠¢Õß§≥–°√√¡°“√°‘®°“√

‚∑√§¡π“§¡·Ààß™“μ‘ °Á§◊Õ°“√¢’¥‡ âπ·∫àß√–À«à“ß

ª√–‚¬™πå∑’Ë®–‰¥â√—∫®“°°“√Õπÿ≠“μ„Àâ¡’°“√∑”

Infrastructure sharing ·≈– national roaming °—∫

º ≈ ° √ – ∑ ∫ ∑’Ë ¡’ μà Õ ° “ √ · ¢à ß ¢— π ∑ “ ß ° “ √ §â “

(Anticompetitive effect) ‡æ◊ËÕ∑’Ë®–‰¥â√—°…“ ¡¥ÿ≈

„πμ≈“¥‰«â „ÀâºŸâª√–°Õ∫°“√¥”‡π‘π°“√‰¥â  “¡“√∂

„Àâ∫√‘°“√∑’Ë¡’§ÿ≥¿“æ ¿“¬„μâ√“§“∑’Ë‡À¡“– ¡

μ“¡À≈—°°“√·¢àß¢—π∑’Ë·∑â®√‘ß Õ—π®–π”‰ª Ÿàª√–‚¬™πå

·°àºŸâ∫√‘‚¿§·≈–‡»√…∞°‘®‰∑¬ ∑—Èß¬—ßÀ«—ß‡ªìπÕ¬à“ß¬‘Ëß

«à“°“√„Àâ∫√‘°“√ 3G „π√Õ∫π’È®–ª√– ∫§«“¡ ”‡√Á®

μ“¡∑’Ë§«“¡§“¥À«—ß¢Õß™“«‰∑¬ ‰¡à∑“ß„¥°Á∑“ßÀπ÷Ëß



207§≥–°√√¡°“√°‘®°“√‚∑√§¡π“§¡·Ààß™“μ‘

∫√√≥“πÿ°√¡

ë O2 (Germany) GmbH & Co. OHG v. Commission

of the European Communities, European Court

of First Instance (Fourth Chamber), Case file

No. T-328/03

ë Commission Decision of 16 July 2003 relating to

a proceeding under Article 81 of the EC Treaty

and Article 53 of the EEA Agreement, Case COMP/

38.369: T-Mobile Deutschland/O2 Germany:

Network Sharing Rahmenvertrag, OJ 2004, L 75/32

ë Commission Decision of 30 April 2003 relating to

a proceeding under Article 81 of the EC Treaty

and Article 53 of the EEA Agreement (Case COMP/

38.370: 02 UK Limited / T-Mobile UK Limited:

Network Sharing Agreement), OJ 2003, L 200/59.

ë Louay Abou Chanab, Bahjat El-Darwiche, Ghassan

Hasbani, and Mohamad Mourad, Telecom

Infrastructure Sharing: Regulatory enablers and

economic benefits, http://www.boozallen.com/

media/file/Telecom_Infrastructure_Sharing.pdf

ë Martin Jindra, National Roaming - An incomplete

contracts approach

ë Mobile Infrastructure Sharing, http://www.scribd.

com/doc/36162993/Infrastructure-Sharing-FINAL

ë Philip Areeda, Louis Kaplow, and Arron Edlin,

Antitrust Analysis Problem, Text and Cases, 6th ed.

ë ∏‘¥“æ√ »‘√‘∂“æ√ ·≈–Õ◊ËπÊ, ‚§√ß°“√»÷°…“

‡ª√’¬∫‡∑’¬∫√–∫∫·≈–·π«ªØ‘∫—μ‘‡°’Ë¬«°—∫‡√◊ËÕß

√âÕß‡√’¬πμ“¡°ÆÀ¡“¬°“√·¢àß¢—π∑“ß°“√§â“,

»Ÿπ¬å∫√‘°“√«‘™“°“√·Ààß®ÿÃ“≈ß°√≥å¡À“«‘∑¬“≈—¬
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029



209§≥–°√√¡°“√°‘®°“√‚∑√§¡π“§¡·Ààß™“μ‘

°“√ª√–¬ÿ°μå „™âß“π¥“«‡∑’¬¡‡æ◊ËÕ°“√„Àâ∫√‘°“√
‚∑√§¡π“§¡æ◊Èπ∞“πÕ¬à“ß∑—Ë«∂÷ß (USO)
 ”À√—∫ª√–‡∑»‰∑¬
°“πμå°ƒ¥‘™¬å π‘Ë¡ ¡∫ÿ≠
™π∏‘√—μπå ≈‘Ë¡«√«‘«—≤πå

1. ∫∑π”
∫√‘…—∑ ‰∑¬§¡ ®”°—¥ (¡À“™π) „π∞“π–∑’Ë‡ªìπºŸâπ”∏ÿ√°‘®¥â“π¥“«‡∑’¬¡„π‡Õ‡™’¬ ‰¥âμ√–Àπ—°∂÷ß§«“¡

°â“«Àπâ“·≈–Õ—μ√“°“√‡μ‘∫‚μÕ¬à“ß√«¥‡√Á«¢Õß§«“¡μâÕß°“√°“√„™âß“π¢Õß‡∑§‚π‚≈¬’°“√ ◊ËÕ “√‚∑√§¡π“§¡

‚¥¬‡©æ“–°“√ª√–¬ÿ°μå„™âß“πÕ‘π‡∑Õ√å‡πÁμ§«“¡‡√Á« Ÿß·≈–¡—≈μ‘¡’‡¥’¬ ∫√‘…—∑œ ®÷ß‰¥â√à«¡¡◊Õ°—∫æ—π∏¡‘μ√

∑’Ë‡™’Ë¬«™“≠¥â“π‡∑§‚π‚≈¬’®“° À√—∞Õ‡¡√‘°“ „π°“√æ—≤π“‚§√ß°“√ √â“ß¥“«‡∑’¬¡¥«ß·√°∑’Ë “¡“√∂√Õß√—∫

°“√ ◊ËÕ “√ºà“πÕ‘π‡∑Õ√å‡πÁμ‚ª√‚μ§Õ≈‰¥âÕ¬à“ß‡μÁ¡√Ÿª·∫∫¿“¬„μâ™◊ËÕ‚§√ß°“√‰∑¬§¡-4 (‰Õæ’ μ“√å) ‚¥¬„™â

‡∑§‚π‚≈¬’°“√„ à√À— ¥‘®‘μÕ≈™—Èπ Ÿß ‡æ◊ËÕ √â“ß¥“«‡∑’¬¡∑’Ë®–√—∫- àß¢âÕ¡Ÿ≈√–∫∫¥‘®‘μÕ≈·∫∫∑’Ë¡’‚§√ß √â“ß

‡ªìπÕ‘π‡∑Õ√å‡πÁμ‚ª√‚μ§Õ≈ (Internet Protocol: IP) ´÷Ëß‡ªìππ«—μ°√√¡∑’Ë≈È”Àπâ“ ·≈–‡ªìπ≈‘¢ ‘∑∏å‡©æ“–¢Õß∫√‘…—∑

‚¥¬¡’§«“¡¡—Ëπ„®«à“®– “¡“√∂√Õß√—∫§«“¡μâÕß°“√°“√ ◊ËÕ “√·∫∫Õ‘π‡∑Õ√å‡πÁμ§«“¡‡√Á« Ÿß„πÕπ“§μ‰¥â

1.1 ‚§√ß°“√‰∑¬§¡-4 (‰Õæ’ μ“√å)
‚§√ß°“√‰∑¬§¡-4 (‰Õæ’ μ“√å) ‡ªìπ°“√π”‡∑§‚π‚≈¬’¥“«‡∑’¬¡¡“ºπ«°°—∫‡∑§‚π‚≈¬’Õ‘π‡∑Õ√å‡πÁμ

‡æ◊ËÕ„Àâ “¡“√∂„™âß“π‰¥âÕ¬à“ß¡’ª√– ‘∑∏‘¿“æ ∑”„Àâ≈¥¢âÕ®”°—¥„π‡√◊ËÕß¢Õßæ◊Èπ∑’Ë„Àâ∫√‘°“√ ‡π◊ËÕß®“° “¡“√∂

„Àâ∫√‘°“√‰¥â„π∑ÿ°æ◊Èπ∑’Ë‚¥¬¡’æ◊Èπ∑’Ë§√Õ∫§≈ÿ¡¿Ÿ¡‘¿“§‡Õ‡™’¬·ª´‘øî° √«¡∑—Èß ‘Èπ 14 ª√–‡∑» ‰¥â·°à ‰∑¬ ÕÕ ‡μ√‡≈’¬

π‘«´’·≈π¥å øî≈‘ªªîπ å Õ‘π‚¥π’‡´’¬ ¡“‡≈‡´’¬ ‡«’¬¥π“¡ °—¡æŸ™“ æ¡à“ ®’π Õ‘π‡¥’¬ ≠’ËªÿÉπ ‡°“À≈’ ·≈– ‰μâÀ«—π

‡∑§‚π‚≈¬’‰Õæ’ μ“√å®—¥‡ªìπ°“√æ—≤π“‡∑§‚π‚≈¬’°“√ ◊ËÕ “√·∫∫Õ‘π‡∑Õ√å‡πÁμ§«“¡‡√Á« Ÿß

ºà“π¥“«‡∑’¬¡∑’Ë°â“«Àπâ“¡“°∑’Ë ÿ¥„π‚≈° ‚¥¬ ∫√‘…—∑œ ‰¥â∑”°“√®¥ ‘∑∏‘∫—μ√‡∑§‚π‚≈¬’‰Õæ’ μ“√å‡ªìπ∑’Ë

‡√’¬∫√âÕ¬·≈â« π—∫‡ªìπ§«“¡¿“§¿Ÿ¡‘„®Õ¬à“ß¬‘Ëß¢Õß∫√‘…—∑§π‰∑¬∑’Ë “¡“√∂§‘¥§âπ‡∑§‚π‚≈¬’™—Èπ Ÿß ”À√—∫

°“√„™âß“πÕ‘π‡∑Õ√å‡πÁμ§«“¡‡√Á« Ÿßºà“π¥“«‡∑’¬¡„π√–¥—∫ “°≈‰¥â ‡∑§‚π‚≈¬’‰Õæ’ μ“√å¡ÿàß‡πâπ°“√æ—≤π“

§«“¡ “¡“√∂„π°“√∫√‘À“√™àÕß —≠≠“≥„Àâ¡’ª√– ‘∑∏‘¿“æ Ÿß ÿ¥ (Bandwidth Management) ®÷ß∑”„Àâμâπ∑ÿπ

°“√„Àâ∫√‘°“√μË”°«à“¥“«‡∑’¬¡·∫∫Õ◊ËπÊ ‚¥¬¥“«‡∑’¬¡‰∑¬§¡-4 (‰Õæ’ μ“√å) ‰¥â∂Ÿ° àß¢÷Èπ Ÿà«ß‚§®√„πªï 2548
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°“√æ—≤π“‡∑§‚π‚≈¬’°“√ ◊ËÕ “√·∫∫

Õ‘π‡∑Õ√å‡πÁμ§«“¡‡√Á« Ÿß‚§√ß°“√‰∑¬§¡-4 (‰Õæ’ μ“√å)

¡’®ÿ¥¡ÿàßÀ¡“¬§◊Õ

1) ≈¥μâπ∑ÿπ∫√‘°“√ ◊ËÕ “√∫√Õ¥·∫√π¥å

ºà“π¥“«‡∑’¬¡„π√–¥—∫ºŸâ∫√‘ ‚¿§

¡«≈™π

2)  √â“ß¢π“¥„π°“√„Àâ∫√‘°“√ºŸâ„™âß“π

‰¥â®”π«π¡“°

3) §«“¡‰¥â‡ª√’¬∫®“°°“√μ‘¥μ—Èß¢¬“¬

°√–®“¬°“√„Àâ∫√‘°“√‰¥âÕ¬à“ß√«¥‡√Á«

∑ÿ°·ÀàßÀπ ‚¥¬¡’§«“¡§≈àÕßμ—«

·≈–¬◊¥À¬ÿàπ

4) „Àâ∫√‘°“√æÀÿ ◊ËÕ (Multimedia) ‰¥âÕ¬à“ß

¡’ª√– ‘∑∏‘¿“æ ∑—Èß Õ‘π‡∑Õ√å‡πÁ∑

‚∑√»—æ∑å ·≈– ¡—≈μ‘¡’‡¥’¬ „π√“§“∑’Ë

‡À¡“– ¡ (Affordable Price)

1.2 À—«„® ”§—≠¢Õß¥“«‡∑’¬¡‰∑¬§¡-4
(‰Õæ’ μ“√å) ¿“¬„μâ ‚§√ß°“√‰Õæ’ μ“√å
¥“«‡∑’¬¡‰∑¬§¡-4 (‰Õæ’ μ“√å) „Àâ∫√‘°“√

 —≠≠“≥Õ‘π‡∑Õ√å‡πÁμ‚ª√‚μ§Õ≈ºà“π¥“«‡∑’¬¡·∫∫

2 ∑“ß (Two-ways Broadband Internet) ¡’°“√‡™◊ËÕ¡μàÕ

 —≠≠“≥·∫∫μ≈Õ¥‡«≈“ (Always-on) ºà“πÕÿª°√≥å

™ÿ¥√—∫- àß —≠≠“≥¥“«‡∑’¬¡‚¥¬‰¡àμâÕßμàÕ “¬

‚∑√»—æ∑å  “¡“√∂√—∫- àß¢âÕ¡Ÿ≈¢π“¥„À≠à ª√–‡¿∑

‰ø≈å¢âÕ¡Ÿ≈ ¿“æπ‘Ëß ‡ ’¬ß À√◊Õ¢âÕ¡Ÿ≈ª√–‡¿∑¡—≈μ‘¡’‡¥’¬

‡ªìπμâπ ∑—Èß¬—ß “¡“√∂„Àâ∫√‘°“√∑’ËÀ≈“°À≈“¬ ‡™àπ

∫√‘°“√Õ‘π‡∑Õ√å‡πÁμºà“π “¬«ß®√‡™à“ (Leased Line)

°“√„Àâ∫√‘°“√‚∑√»—æ∑å„π‡¢μæ◊Èπ∑’Ë™π∫∑ (Rural

Telephony) °“√°√–®“¬ —≠≠“≥¿“æ‡ ’¬ß¢âÕ¡Ÿ≈

(Broadcasting) ‡§√◊Õ¢à“¬‡ ¡◊Õπ¿“¬„πÕß§å°√ (Virtual

Private Network: VPN)

‚§√ß°“√¥“«‡∑’¬¡‰∑¬§¡-4 (‰Õæ’ μ“√å)

ª√–°Õ∫¥â«¬ 2  à«πÀ≈—°Ê §◊Õ

1.2.1 ¿“§Õ«°“» (Space Segment)

¥“«‡∑’¬¡‰∑¬§¡-4 (‰Õæ’ μ“√å)

‰¥â·∫àßæ◊Èπ∑’Ë„π°“√„Àâ∫√‘°“√‡ªìπ®”π«π 94 ∫’¡

(84  ªÕμ∫’¡, 3 ‡™æ∫’¡, ·≈– 7 ∫√Õ¥§“ μå∫’¡)

‚¥¬¡’æ◊Èπ∑’Ë„Àâ∫√‘°“√·∫∫‡©æ“–®ÿ¥ (Fixed Footprint)

π—Ëπ§◊Õ ‡ªìπæ◊Èπ∑’Ë∫√‘°“√∑’Ë§√Õ∫§≈ÿ¡æ◊Èπ∑’Ë ”§—≠Ê

„π¿“§æ◊Èπ∑«’ª‡Õ‡™’¬·ª´‘øî°

¢âÕ¡Ÿ≈‡∫◊ÈÕßμâπ¥â“π‡∑§π‘§¢Õß

¥“«‡∑’¬¡‰∑¬§¡-4 (‰Õæ’ μ“√å)

¥“«‡∑’¬¡‰∑¬§¡-4 (‰Õæ’ μ“√å) ¡’ ¡√√∂π–

„π°“√ àß —≠≠“≥ Ÿß∂÷ß 45 °‘°–∫‘∑μàÕ«‘π“∑’ (Gbps)

‡ª√’¬∫‡∑’¬∫°—∫§«“¡ “¡“√∂¢Õß¥“«‡∑’¬¡∑—Ë«‰ª

∑’Ë “¡“√∂ àß —≠≠“≥‰¥âπâÕ¬°«à“ 3 °‘°–∫‘∑μàÕ«‘π“∑’

(Gbps)  ”À√—∫ ¡√√∂π–∑’Ë Ÿßπ’È¡“®“°°“√„™â§«“¡∂’Ë

È́”μ‘¥μàÕ°—πÀ≈“¬§√—Èß (Frequency Reuse) ·≈–

°“√ª√—∫¢π“¥™àÕß —≠≠“≥ (Bandwidth) μ“¡

§«“¡μâÕß°“√‰¥â∑—π∑’‚¥¬ºà“π ∂“π’§«∫§ÿ¡√–∫∫
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‡§√◊Õ¢à“¬¿“§æ◊Èπ¥‘π (Gateway) ∑’Ë¡’ª√– ‘∑∏‘¿“æ Ÿß

 ∂“π’¿“§æ◊Èπ¥‘π “¡“√∂‡æ‘Ë¡À√◊Õ≈¥§«“¡·√ß¢Õß

 —≠≠“≥®“°™àÕß —≠≠“≥Àπ÷Ëß∑’Ë®– àß‰ª¬—ßÕ’°™àÕß

 —≠≠“≥Àπ÷Ëß ‡™àπ ‡æ‘Ë¡§«“¡·√ß¢Õß™àÕß —≠≠“≥

„π°√≥’∑’Ë®– àß‰ª¬—ßæ◊Èπ∑’Ë∑’Ë¡’Ωπμ° ‡ªìπμâπ À—«„®

 ”§—≠¢Õß§«“¡ “¡“√∂¥—ß°≈à“«§◊Õ °“√„ à√À— ·≈–

√–∫∫∫’∫Õ—¥ —≠≠“≥¥â«¬ Ÿμ√§≥‘μ»“ μ√å™—Èπ Ÿß

÷́Ëß®–∑”„Àâ§«“¡∂’Ë 1 ‡Œ‘√åμ´ (Hertz)  “¡“√∂ àß¢âÕ¡Ÿ≈

‰¥â Ÿß ÿ¥∂÷ß 4 ∫‘∑ „π¢≥–∑’Ë‡∑§‚π‚≈¬’¥“«‡∑’¬¡

„πªí®®ÿ∫—π®–Õ¬Ÿà∑’Ë 1 ‡Œ‘√åμ´ μàÕ 1 ∫‘∑ ¥â«¬ ¡√√∂π–

∑’Ë‡æ‘Ë¡¢÷Èπ¢Õß¥“«‡∑’¬¡√ÿàπ„À¡àπ’È ∑”„Àâ¢π“¥°“√

„™âß“π‡∑à“°—∫ 1,000 ∑√“π æÕπ‡¥Õ√å∑’Ë„™â„πªí®®ÿ∫—π

1.2.2 Õÿª°√≥å¿“§æ◊Èπ¥‘π (Ground

Segment)

Õÿª°√≥å¿“§æ◊Èπ¥‘π ª√–°Õ∫¥â«¬

 ∂“π’§«∫§ÿ¡√–∫∫‡§√◊Õ¢à“¬¿“§æ◊Èπ¥‘π‰Õæ’ μ“√å

(IPSTAR Gateway) À√◊Õ‡°μ‡«¬å ·≈– Õÿª°√≥åª≈“¬

∑“ß‰Õæ’ μ“√å (IPSTAR User Terminal)

Õÿª°√≥åª≈“¬∑“ß‰Õæ’ μ“√å

ª√–°Õ∫¥â«¬Õÿª°√≥å ”§—≠ 2  à«π§◊Õ Outdoor Unit

(ODU) §◊Õ „π à«π®“π√—∫ —≠≠“≥ (Antenna) ·≈–

Indoor Unit (IDU) §◊Õ Õÿª°√≥å„π à«π¢Õß Satellite

Modem ´÷Ëß„™â‡™◊ËÕ¡μàÕ —≠≠“≥√—∫- àß¢âÕ¡Ÿ≈®“°

¥“«‡∑’¬¡·≈–‡§√◊Õ¢à“¬Õ‘π‡∑Õ√å‡πÁμ Õÿª°√≥åª≈“¬

¿“æ∑’Ë 1: æ◊Èπ∑’Ë„Àâ∫√‘°“√¢Õß¥“«‡∑’¬¡‰∑¬§¡-4 (‰Õæ’ μ“√å)
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∑“ßπ’È “¡“√∂„Àâ∫√‘°“√ Download Speed ‰¥â Ÿß ÿ¥∂÷ß

5 ‡¡°–∫‘∑μàÕ«‘π“∑’ (Mbps) ·≈– Upload Speed ‰¥â

 Ÿß ÿ¥ 4 ‡¡°–∫‘∑μàÕ«‘π“∑’ (Mbps) ‡À¡“– ”À√—∫

∫√‘…—∑ Õß§å°√ °‘®°“√¢π“¥‡≈Á°·≈–¢π“¥°≈“ß ·≈–

Õæ“√å∑‡¡π∑å §Õπ‚¥¡‘‡π’¬¡ À√◊Õμ÷°∑’Ë¡’ºŸâ§πÕ“»—¬

Õ¬Ÿà¡“° √«¡∑—Èß„™âß“πμ“¡∫â“π‡√◊Õπ∑—Ë«‰ª

1.3 ‚§√ß √â“ß¢Õß√–∫∫‡§√◊Õ¢à“¬
¥“«‡∑’¬¡‰∑¬§¡-4 (‰Õæ’ μ“√å)
(IPSTAR Network)
√Ÿª·∫∫‚§√ß √â“ß¢Õß‡§√◊Õ¢à“¬¥“«‡∑’¬¡

‰∑¬§¡-4 (‰Õæ’ μ“√å) ‡ªìπ·∫∫¥“«°√–®“¬ (STAR To-

pology) §◊Õ ∑ÿ°Ê Õÿª°√≥åª≈“¬∑“ß¢ÕßºŸâ„™â ®–

μâÕßμ‘¥μàÕ°—∫ ∂“π’§«∫§ÿ¡√–∫∫‡§√◊Õ¢à“¬¿“§æ’Èπ¥‘π

´÷Ëß®–∑”Àπâ“∑’Ë‡™◊ËÕ¡μàÕ‡¢â“°—∫‡§√◊Õ¢à“¬Õ‘π‡∑Õ√å‡πÁμ

™ÿ¡ “¬‚∑√»—æ∑å œ≈œ

¿“æ∑’Ë 2: Õÿª°√≥åª≈“¬∑“ß‰Õæ’ μ“√å (IPSTAR User Terminal) ª√–°Õ∫¥â«¬

Indoor Unit ·≈– Outdoor Unit

¿“æ∑’Ë 3: ‚§√ß √â“ß¢Õß√–∫∫‡§√◊Õ¢à“¬¥“«‡∑’¬¡‰∑¬§¡-4 (‰Õæ’ μ“√å)
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2. °“√‡≈◊Õ°„™â‡∑§‚π‚≈¬’¥“«‡∑’¬¡
‡æ◊ËÕ‡™◊ËÕ¡μàÕ°“√ ◊ËÕ “√
„πæ◊Èπ∑’ËÀà“ß‰°≈
∫√Õ¥·∫√π¥åÕ‘π‡∑Õ√å‡πÁμ À√◊Õ Õ‘π‡∑Õ√å‡πÁμ

§«“¡‡√Á« Ÿß “¡“√∂„Àâ∫√‘°“√ºà“π‡∑§‚π‚≈¬’

À≈“¬ª√–‡¿∑¥â«¬°—π ‡™àπ DSL, Cable Modem,

Fiber, Wireless ·≈– Broadband Over Power Line

∑—Èßπ’È°“√„Àâ∫√‘°“√‚∑√¡π“§¡„πæ◊Èπ∑’Ë™π∫∑π—Èπ

„π·ßà¢Õß°“√≈ß∑ÿπ„π‚§√ß°“√≈—°…≥–π’È¡—°®–‰¡à‰¥â

√—∫§«“¡ π„®®“°ºŸâ„Àâ∫√‘°“√‡π◊ËÕß®“°

ë §«“¡Àπ“·πàπ¢Õßª√–™“°√μË”

ë °“√„™âß“ππâÕ¬

ë √“§“μË” °”≈—ß´◊ÈÕμË”

ë √–¬–‡«≈“§◊π∑ÿππ“π  à«π„À≠à¡—°®–¢“¥∑ÿπ

¥—ßπ—Èπ°“√·°âªí≠À“¥â«¬°“√π”‡∑§‚π‚≈¬’

¢Õß¥“«‡∑’¬¡¡“„™â®÷ß‡ªìπ§”μÕ∫∑’Ë‡À¡“– ¡∑’Ë ÿ¥

‡π◊ËÕß®“°‡Àμÿº≈À≈—°‡À≈à“π’È

ë Geography: ¥â«¬ ¿“æ·«¥≈âÕ¡∑“ß

¿Ÿ¡‘»“ μ√å∑’Ë‡ªìπÕÿª √√§¬“°·°à°“√‡¢â“∂÷ß

‡™àπ ¿Ÿ‡¢“À√◊ÕÀÿ∫‡¢“ ∑”„Àâ°“√«“ß “¬

‡§‡∫‘≈ À√◊Õ √â“ßÕ“§“√À√◊Õ°“√μ‘¥μ—Èß

‡ “ —≠≠“≥ ¬“°À√◊Õ§à“„™â®à“¬ Ÿß¡“°

∫√‘°“√¥“«‡∑’¬¡Õ“®®–‡ªìπ∑“ß‡≈◊Õ°∑’Ë¥’

‡π◊ËÕß®“°§«“¡ –¥«°√«¥‡√Á«·≈–ßà“¬μàÕ

°“√μ‘¥μ—Èß¥â«¬°“√‡™◊ËÕ¡μàÕ —≠≠“≥ºà“π

®“π¥“«‡∑’¬¡¢π“¥°√–∑—¥√—¥

ë Cost: μâπ∑ÿπ°“√«“ß‚§√ß √â“ß‡§√◊Õ¢à“¬

‚∑√§¡π“§¡π—Èπ‡™◊ËÕ¡‚¬ß°—∫¿Ÿ¡‘»“ μ√å

‡∑§‚π‚≈¬’¥“«‡∑’¬¡¡’æ◊Èπ∑’Ë§√Õ∫§≈ÿ¡

∫√‘‡«≥°«â“ß®÷ß “¡“√∂®—¥°“√μâπ∑ÿπÕ¬à“ß

¡’ª√– ‘∑∏‘¿“æ¡“°°«à“∫√‘°“√ºà“π “¬

(Wired Line)

ë Coverage: ∫√‘°“√§√Õ∫§≈ÿ¡∑ÿ°æ◊Èπ∑’Ë

∑—Ë«ª√–‡∑»  “¡“√∂„Àâ∫√‘°“√¢âÕ¡Ÿ≈

§«“¡‡√Á« Ÿß‰ª¬—ß ∂“π∑’Ëμà“ßÊ ‰¥â∑—Ë«ª√–‡∑»

‚¥¬‡©æ“–æ◊Èπ∑’Ë„π™π∫∑ ¥â«¬§ÿ≥¿“æ

∫√‘°“√ (Quality of Service) ∑’Ë ¡Ë”‡ ¡Õ

·≈–‡∑à“‡∑’¬¡ „π∑ÿ°æ◊Èπ∑’Ë (Uniform Service)

‚¥¬‰¡àμâÕß§”π÷ß∂÷ß ∂“π∑’Ëμ‘¥μ—Èß„™âß“π

·≈–Õÿª √√§∑“ß¿Ÿ¡‘»“ μ√å

ë Reliability: ‡∑§‚π‚≈¬’¥“«‡∑’¬¡¡’§«“¡

æ—≤π“Õ¬à“ßμàÕ‡π◊ËÕß‡æ◊ËÕ„Àâ∫√‘°“√¡’§«“¡

πà“‡™◊ËÕ∂◊Õ·≈–§ÿ≥¿“æ∑’Ë Ÿß ÿ¥·¡â®–Õ¬Ÿà„π

 ¿“«–Õ“°“»·ª√ª«π ¥â«¬°“√„™â‡∑§‚π‚≈¬’

°“√ª√—∫‡ª≈’Ë¬π°“√‡¢â“√À— ¢âÕ¡Ÿ≈·≈–

 —≠≠“≥§«“¡∂’Ë„Àâ‡À¡“– ¡ (Adaptive

and Modulation: ACM) ‡æ◊ËÕªÑÕß°—π —≠≠“≥

¥“«‡∑’¬¡¢“¥À“¬™—Ë«§√“«„π ¿“«–Õ“°“»

·ª√ª√«π

3. ‚§√ß°“√„Àâ∫√‘°“√‚∑√§¡π“§¡
æ◊Èπ∞“π‚¥¬∑—Ë«∂÷ß·≈–∫√‘°“√
‡æ◊ËÕ —ß§¡ (Universal Service
Obligation)
ªí®®ÿ∫—ππ‚¬∫“¬°“√„Àâ∫√‘°“√‚∑√§¡π“§¡

æ◊Èπ∞“π‚¥¬∑—Ë«∂÷ß·≈–∫√‘°“√‡æ◊ËÕ —ß§¡‰¥â∂Ÿ°∫√√®ÿ

„π·ºπæ—≤π“√–∫∫‚∑√§¡π“§¡„πÀ≈“¬ª√–‡∑»

‰¡à«à“®–‡ªìπ∑«’ªÕ‡¡√‘°“ ¬ÿ‚√ª ÕÕ ‡μ√‡≈’¬ ‡Õ‡™’¬

‚¥¬®–¡’«—μ∂ÿª√– ß§åÀ≈—° ‡æ◊ËÕ°√–®“¬°“√‡¢â“∂÷ß

∫√‘°“√‚∑√§¡π“§¡æ◊Èπ∞“π„Àâ§√Õ∫§≈ÿ¡ª√–™“™π

 à«π„À≠à¢Õßª√–‡∑» ‡æ◊ËÕ„Àâ∫√‘°“√ª√–™“™π„π

æ◊Èπ∑’Ë∑’ËÀà“ß‰°≈ ·≈–ºŸâ¥âÕ¬‚Õ°“ „π —ß§¡ ¡’‚Õ°“ 

„™âß“π∫√‘°“√μ‘¥μàÕ ◊ËÕ “√·≈–√—∫¢à“« “√μà“ßÊ ´÷Ëß
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‡ªìπ∫√‘°“√√–∫∫‚∑√§¡π“§¡¢—Èπæ◊Èπ∞“π‰¥âÕ¬à“ß

‡∑à“‡∑’¬¡°—∫∫ÿ§§≈Õ◊ËπÊ „π —ß§¡ ‚¥¬·μà≈–ª√–‡∑»

Õ“®®—¥μ—Èß¥â«¬™◊ËÕ‚§√ß°“√·≈–¢âÕ°”Àπ¥À√◊Õ

π‚¬∫“¬·≈–·∫∫·ºπ°“√æ—≤π“√–∫∫‚∑√§¡π“§¡

æ◊Èπ∞“π·μ°μà“ß°—πμ“¡§«“¡‡À¡“– ¡„π¥â“π

ªí®®—¬μà“ßÊ ¢Õßª√–‡∑»π—Èπ ‡™àπ ‚§√ß°“√

Telecommunication Service Obligation (TSO) „π

ª√–‡∑»π‘« ’́·≈π¥å ‚§√ß°“√ Universal Service

Provision (USP) „πª√–‡∑»¡“‡≈‡´’¬  à«πª√–‡∑»‰∑¬

π—Èπ‡√’¬°™◊ËÕ‚§√ß°“√‡À¡◊Õπ°—∫∑’Ë„™â‡ªìπ à«π„À≠à

„πÀ≈“¬ª√–‡∑»§◊Õ Universal Service Obligation

(USO) À√◊Õ ∫√‘°“√‚∑√§¡π“§¡æ◊Èπ∞“π‚¥¬∑—Ë«∂÷ß

·≈–∫√‘°“√‡æ◊ËÕ —ß§¡ ´÷Ëßπ‚¬∫“¬·≈–·ºπ·¡à∫∑

°”Àπ¥·≈–¥Ÿ·≈‚¥¬§≥–°√√¡°“√°‘®°“√‚∑√§¡π“§¡

·Ààß™“μ‘ (°∑™.)

4. °“√ª√–¬ÿ°μå „™âß“π
¥“«‡∑’¬¡‰∑¬§¡-4 (‰Õæ’ μ“√å)
‡æ◊ËÕ°“√„Àâ∫√‘°“√‚∑√§¡π“§¡
æ◊Èπ∞“πÕ¬à“ß∑—Ë«∂÷ß (USO)
„πæ◊Èπ∑’ËÀà“ß‰°≈
¥“«‡∑’¬¡‰∑¬§¡-4 (‰Õæ’ μ“√å) ‡ªìπ‡§√◊Õ¢à“¬

 ◊ËÕ “√ºà“π¥“«‡∑’¬¡∑’Ë„Àâ∫√‘°“√¢âÕ¡Ÿ≈§«“¡‡√Á« Ÿß

∑’Ë¡’°“√∫√‘À“√®—¥°“√μâπ∑ÿπ∑’Ë¡’ª√– ‘∑∏‘¿“æ

‚¥¬‡©æ“–Õ¬à“ß¬‘Ëß„πæ◊Èπ∑’Ë¬—ß‰¡à¡’À√◊Õ¡’¢âÕ®”°—¥

¢Õß‚§√ß √â“ßæ◊Èπ∞“π¥â“π‚∑√§¡π“§¡∑’Ë®– π—∫ πÿπ

°“√‡¢â“∂÷ß∫√‘°“√Õ‘π‡∑Õ√å‡πÁμ§«“¡‡√Á« Ÿß

∑—Èßπ’È‚§√ß°“√¥“«‡∑’¬¡‰∑¬§¡-4 (‰Õæ’ μ“√å)

¡ÿàß‡πâπ‡æ◊ËÕ≈¥§«“¡‡À≈◊ËÕ¡≈È”„π°“√‡¢â“∂÷ß¢âÕ¡Ÿ≈

·≈–¬—ß™à«¬Õ”π«¬§«“¡ –¥«°„Àâ·°àºŸâ„Àâ∫√‘°“√

 ”À√—∫°“√„Àâ∫√‘°“√¥â“π‚∑√§¡π“§¡·≈–∫√‘°“√

¢âÕ¡Ÿ≈§«“¡‡√Á« Ÿß·°àª√–™“™π∑’ËÕ“»—¬Õ¬Ÿà„πæ◊Èπ∑’Ë

™π∫∑·≈–æ◊Èπ∑’Ë∑’ËÀà“ß‰°≈¥â«¬√“§“∑’Ë‡À¡“– ¡

ªí®®ÿ∫—π¥“«‡∑’¬¡‰∑¬§¡-4 (‰Õæ’ μ“√å)

‡™◊ËÕ¡μàÕ∫√‘°“√ ◊ËÕ “√§«“¡‡√Á« Ÿß¡“°°«à“ 200,000 ®ÿ¥

§√Õ∫§≈ÿ¡ 14 ª√–‡∑»¿“¬„μâæ◊Èπ∑’Ë„Àâ∫√‘°“√

¥“«‡∑’¬¡‰∑¬§¡-4 (‰Õæ’ μ“√å) „π¿Ÿ¡‘¿“§‡Õ‡™’¬

·ª ‘́øî° ‚¥¬„πªí®®ÿ∫—π¥“«‡∑’¬¡‰∑¬§¡-4 (‰Õæ’ μ“√å)

‰¥â‡™◊ËÕ¡μàÕ∫√‘°“√‚∑√§¡π“§¡æ◊Èπ∞“π„πª√–‡∑»‰∑¬

·≈â«°«à“ 60,000 ®ÿ¥„π∫â“π‡√◊Õπ·≈–™ÿ¡™πæ◊Èπ∑’Ë

Àà“ß‰°≈ºà“π‡§√◊Õ¢à“¬¥“«‡∑’¬¡‰∑¬§¡-4 (‰Õæ’ μ“√å)

÷́Ëß√«¡∂÷ß°“√„Àâ∫√‘°“√∫√Õ¥·∫√π¥å 26,000 ®ÿ¥

 ”À√—∫‚√ß‡√’¬π‚§√ß°“√ SchoolNet ‚¥¬°√–∑√«ß

»÷°…“∏‘°“√ ∫√‘°“√‚∑√»—æ∑å “∏“√≥–°«à“ 10,000

§Ÿà “¬ ·≈–¿“¬„μâ‚§√ß°“√Õ‘π‡∑Õ√å‡πÁμμ”∫≈Õ’°

°«à“ 7,000 ®ÿ¥

‰¡à‡æ’¬ß·μà„πª√–‡∑»‰∑¬‡∑à“π—Èπ ·μà∫√‘°“√

¢Õß¥“«‡∑’¬¡‰∑¬§¡-4 (‰Õæ’ μ“√å) ¬—ß√«¡∂÷ßºŸâ„™â

∫√‘°“√∫√Õ¥·∫√π¥åÕ‘π‡∑Õ√å‡πÁμºà“π‰Õæ’ μ“√å°«à“

84,000 √“¬„πª√–‡∑»ÕÕ ‡μ√‡≈’¬¿“¬„μâ‚§√ß°“√

 π—∫ πÿπ®“°¿“§√—∞∫“≈ Australian Broadband

Guarantee (ABG) ·≈–ºŸâ„™â∫√‘°“√∫√Õ¥·∫√π¥å

Õ‘π‡∑Õ√å‡πÁμ·≈–‚∑√»—æ∑åºà“π‡§√◊Õ¢à“¬Õ‘π‡∑Õ√å‡πÁμ

(Voice Over IP - VoIP) °«à“ 10,000 √“¬„πª√–‡∑»

π‘«´’·≈π¥åÕ’°¥â«¬

∑—Èßπ’È°“√ª√–¬ÿ°μå„™âß“π¥“«‡∑’¬¡‰∑¬§¡-4

(‰Õæ’ μ“√å)  “¡“√∂„Àâ∫√‘°“√¢âÕ¡Ÿ≈§«“¡‡√Á« Ÿßºà“π

¥“«‡∑’¬¡ ‡æ◊ËÕ°“√„Àâ∫√‘°“√‚∑√§¡π“§¡æ◊Èπ∞“π

Õ¬à“ß∑—Ë«∂÷ß ‚¥¬ “¡“√∂„Àâ∫√‘°“√ ¥—ßπ’È

1) ∫√‘°“√∫√Õ¥·∫√π¥åÕ‘π‡∑Õ√å‡πÁμ

(Broadband Internet)
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2) ∫√‘°“√‚∑√»—æ∑åª√–®”∑’Ë·≈–‚∑√»—æ∑å

 “∏“√≥– (VoIP)

3) ∫√‘°“√‡™◊ËÕ¡μàÕ°—∫‡§√◊Õ¢à“¬‚∑√»—æ∑å¡◊Õ∂◊Õ

(Mobile Backhaul)

4) ∫√‘°“√‡æ◊ËÕ»Ÿπ¬å°“√ ◊ËÕ “√ª√–®”™ÿ¡™π

(CTC: Community Telecommunication

Center)

4.1 °“√„Àâ∫√‘°“√Õ‘π‡∑Õ√å‡πÁμ
∫√‘°“√¢Õß¥“«‡∑’¬¡‰∑¬§¡-4 (‰Õæ’ μ“√å)

™à«¬„ÀâºŸâ„™â∫√‘°“√„π°≈ÿà¡∏ÿ√°‘®·≈–°≈ÿà¡ºŸâ„™âß“π

μ“¡∫â“πÀ√◊Õ¥”‡π‘π∏ÿ√°‘®Õ¬Ÿà„πæ◊Èπ∑’Ë™π∫∑ “¡“√∂

„π°“√‡¢â“∂÷ßÕ‘π‡∑Õ√å‡πÁμ§«“¡‡√Á« Ÿß ‰¥â„π∑ÿ°∑’Ë

∑ÿ°‡«≈“ ¥â«¬√“§“∑’Ë‡À¡“– ¡ ·≈–¥â«¬§«“¡‡√Á«∑’Ë

‡∑’¬∫‡∑à“°—∫‡∑§‚π‚≈¬’°“√ ◊ËÕ “√¢âÕ¡Ÿ≈§«“¡‡√Á« Ÿß

∫π√–∫∫§Ÿà “¬‚∑√»—æ∑å (ADSL)

4.1.1 °“√„Àâ∫√‘°“√Õ‘π‡∑Õ√å ‡πÁμ

§«“¡‡√Á« Ÿß·∫∫√“¬∫ÿ§§≈À√◊ÕÕß§å°√ (DTU)

§◊Õ°“√„Àâ∫√‘°“√Õ‘π‡∑Õ√å ‡πÁμ

§«“¡‡√Á« Ÿßºà“π∑“ß™àÕß —≠≠“≥¥“«‡∑’¬¡‰∑¬§¡-4

(‰Õæ’ μ“√å) ÷́Ëß‡ªìπ°“√„Àâ∫√‘°“√Õ‘π‡∑Õ√å‡πÁμ

§«“¡‡√Á« Ÿß∑’Ë “¡“√∂„Àâ∫√‘°“√§√Õ∫§≈ÿ¡æ◊Èπ∑’Ë

∑—Ë«∑—Èßª√–‡∑» Õ’°∑—Èß –¥«°„π°“√μ‘¥μ—Èß‡æ◊ËÕ‡¢â“∂÷ß

§«“¡μâÕß°“√∫√‘°“√‰¥âÕ¬à“ß√«¥‡√Á«  “¡“√∂®—¥ √√

™àÕß —≠≠“≥Õ¬à“ß¡’ª√– ‘∑∏‘¿“æμ“¡§«“¡‡À¡“– ¡

°—∫≈—°…≥–°“√„™âß“π√Ÿª·∫∫μà“ßÊ ‰¡à«à“®–‡ªìπ°“√

√—∫- àß¢âÕ¡Ÿ≈¢π“¥„À≠à °“√√—∫- àß¿“æ  —≠≠“≥¿“æ

·≈–‡ ’¬ß À√◊Õ°“√§âπÀ“¢âÕ¡Ÿ≈„πÕ‘π‡∑Õ√å‡πÁμ‡æ◊ËÕ

ª√–‚¬™πå∑“ß°“√»÷°…“
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4.1.2 °“√„Àâ∫√‘°“√Õ‘π‡∑Õ√å‡πÁμ§«“¡‡√Á« Ÿß  ºà“π√–∫∫‚§√ß¢à“¬ “¬∑Õß·¥ß

§«“¡‡√Á« Ÿßºà“π§Ÿà “¬‚∑√»—æ∑å∑—Ë«‰ª  ”À√—∫æ◊Èπ∑’Ë

™π∫∑„π‡Õ‡™’¬·ª ‘́øî§∑’Ë à«π„À≠à¡’¢âÕ®”°—¥„π°“√

‡¢â“∂÷ß∫√‘°“√Õ‘π‡∑Õ√å‡πÁμ§«“¡‡√Á« Ÿß

°“√‡™◊ËÕ¡μàÕ‡§√◊Õ¢à“¬∫√‘°“√

 ◊ËÕ “√¢âÕ¡Ÿ≈§«“¡‡√Á« Ÿßºà“π§Ÿà “¬‚∑√»—æ∑å (ADSL

network) °—∫‡§√◊Õ¢à“¬¥“«‡∑’¬¡‰∑¬§¡-4 (‰Õæ’ μ“√å)

∑”„Àâ ∂“π∑’Ëμà“ßÊ ∑’ËÕ¬ŸàÀà“ß‰°≈®“° ∂“π’»Ÿπ¬å°≈“ß

„π√–¬– 2,000 ‡¡μ√  “¡“√∂‰¥â√—∫∫√‘°“√¢âÕ¡Ÿ≈

§«“¡‡√Á« Ÿß‰¥â‚¥¬ºà“π§Ÿà “¬‚∑√»—æ∑å∑’Ë¡’Õ¬Ÿà°√–®“¬

 —≠≠“≥ºà“π “¬‚∑√»—æ∑å‰ª¬—ß°≈ÿà¡ ¡“™‘°‚¥¬„™â

Õÿª°√≥å·ª≈ß·≈–°√–®“¬ —≠≠“≥¥‘®‘μÕ≈

(IP-DSLAM) ‰ª¬—ß°≈ÿà¡ºŸâ„™âª≈“¬∑“ß‰¥â Ÿß ÿ¥∂÷ß

24 √“¬

‡À¡“–°—∫æ◊Èπ∑’Ë™ÿ¡™π∑’Ë¡’§«“¡

μâÕß°“√„™â∫√‘°“√Õ‘π‡∑Õ√å‡πÁμ§«“¡‡√Á« Ÿß·≈–¡’

™ÿ¡ “¬‚∑√»—æ∑åÕ¬Ÿà ·μà¬—ß‰¡à¡’°“√μ‘¥μ—Èß‚§√ß¢à“¬

°“√„Àâ∫√‘°“√Õ‘π‡∑Õ√å‡πÁμ ‡π◊ËÕß®“°Õ¬Ÿà„πæ◊Èπ∑’ËÀà“ß‰°≈

·≈–‰¡à§ÿâ¡§à“°“√≈ß∑ÿπ

·π«∑“ß°“√·°â‰¢ªí≠À“™àÕß

 ◊ËÕ “√¿“§æ◊Èπ¥‘π ”À√—∫°“√„Àâ∫√‘°“√ ◊ËÕ “√¢âÕ¡Ÿ≈

§«“¡‡√Á« Ÿßºà“π§Ÿà “¬‚∑√»—æ∑å¢Õß‰Õæ’ μ“√å À√◊Õ

IPSTAR mini-ADSL ∑”„ÀâºŸâ„Àâ∫√‘°“√Õ‘π‡∑Õ√å‡πÁμ (ISP)

 “¡“√∂‡™◊ËÕ¡μàÕ™ÿ¡™π∑’ËÕ¬ŸàÀà“ß‰°≈°—∫∫√‘°“√

Õ‘π‡∑Õ√å‡πÁμ§«“¡‡√Á« Ÿß·∫∫∑’Ë¡’°“√‡™◊ËÕ¡μàÕ·∫∫

μ≈Õ¥‡«≈“‰¥âÕ¬à“ß√«¥‡√Á« ¥â«¬§à“∫√‘°“√·≈–

§«“¡‡√Á«‡™àπ‡¥’¬«°—∫°“√„Àâ∫√‘°“√ ◊ËÕ “√¢âÕ¡Ÿ≈
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4.1.3 °“√„Àâ∫√‘°“√Õ‘π‡∑Õ√å‡πÁμ§«“¡‡√Á« Ÿßºà“π√–∫∫‚§√ß¢à“¬‰√â “¬ (Wireless LAN)

‡À¡“–°—∫°“√„Àâ∫√‘°“√Õ‘π‡∑Õ√å‡πÁμ

μ“¡À¡Ÿà∫â“π æ◊Èπ∑’Ë “∏“√≥– Àπà«¬ß“π¢Õß√—∞

À√◊Õ»Ÿπ¬å‚∑√§¡π“§¡ª√–®”™ÿ¡™π ‚¥¬‡æ‘Ë¡∑“ß

‡≈◊Õ°„π°“√μ‘¥μ—Èß·≈–„Àâ∫√‘°“√ ∑”„Àâ°“√„™âß“π¡’

§«“¡¬◊¥À¬ÿàπ¡“°¢÷Èπ (‡§≈◊ËÕπ∑’Ë‰¥â) ‚¥¬°“√°√–®“¬

 —≠≠“≥ Wi-Fi ‡æ◊ËÕ¢¬“¬æ◊Èπ∑’Ë°“√„Àâ∫√‘°“√

(Repeater) ‡ªìπ≈—°…≥–·∫∫ WDS (Wireless

Distribution System)

°√≥’»÷°…“: °“√‡™◊ËÕ¡μàÕÕ‘π‡∑Õ√å‡πÁμ§«“¡‡√Á« Ÿßºà“π√–∫∫‚§√ß¢à“¬ “¬∑Õß·¥ß (IPSTAR

Mini-DSL Solution) „πª√–‡∑»‡«’¬¥π“¡

‚§√ß°“√ çVSAT IP Solution to Bring Broadband Internet to the Countrysideé ´÷Ëß‰¥â√—∫√“ß«—≈

‡À√’¬≠‡ß‘π®“°ß“π Asia Pacific ICT Awards (APICTA) 2008 ®—¥¢÷Èπ„π‡¡◊Õß®“°“√åμâ“ ª√–‡∑»øî≈‘ªªîπ å

∑’Ë¡’‚§√ß°“√‡¢â“√à«¡ª√–°«¥∂÷ß 140 ‚§√ß°“√®“° 10 ª√–‡∑» ‚¥¬¡’√Ÿª·∫∫‡™◊ËÕ¡μàÕ‚§√ß¢à“¬

¥“«‡∑’¬¡‡¢â“°—∫√–∫∫‚§√ß¢à“¬∑Õß·¥ß∑’Ë¡’Õ¬Ÿà·≈â«¢ÕßÀ¡Ÿà∫â“π™π∫∑„π®—ßÀ«—¥¥Õß‰π (Dong Nai)

∑”„Àâª√–™“°√ ‚√ß‡√’¬π ·≈–°≈ÿà¡Õß§å°√„π™ÿ¡™π “¡“√∂‡¢â“∂÷ß∫√‘°“√∫√Õ¥·∫√π¥åºà“π

 “¬∑Õß·¥ß‡æ◊ËÕ„™âß“π∑’ËÀ≈“°À≈“¬ ‰¥â·°à Õ‘π‡∑Õ√å‡πÁμ§«“¡‡√Á« Ÿß ·≈–°“√π”¢âÕ¡Ÿ≈„π√Ÿª·∫∫‡ ’¬ß

 àßºà“π∑“ßÕ‘π‡∑Õ√å‡πÁμ
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¿“æ∑’Ë 4: √Ÿª·∫∫°“√‡™◊ËÕ¡μàÕ°“√‡™◊ËÕ¡μàÕÕ‘π‡∑Õ√å‡πÁμ§«“¡‡√Á« Ÿßºà“π√–∫∫‚§√ß¢à“¬

 “¬∑Õß·¥ß (IPSTAR Mini-DSL Solution) ‚§√ß°“√ çVSAT IP Solution to Bring

Broadband Internet to the Countrysideé ª√–‡∑»‡«’¬¥π“¡

¿“æ∑’Ë 5: √Ÿª®“° ∂“π∑’Ë®√‘ß °“√„™âß“π∫√Õ¥·∫√π¥åºà“π‰Õæ’ μ“√å‚§√ß°“√

çVSAT IP Solution to Bring Broadband Internet to the Countrysideé

„π™ÿ¡™π®—ßÀ«—¥¥Õß‰π ª√–‡∑»‡«’¬¥π“¡
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§ÿ≥ª√–‚¬™πå

ë §à“∫√‘°“√∑’Ë‡À¡“– ¡: „Àâ∫√‘°“√°“√‡™◊ËÕ¡μàÕ°—∫Õ‘π‡∑Õ√å‡πÁμ ”À√—∫ºŸâ„™â§Õ¡æ‘«‡μÕ√å∑—Ë«‰ª¥â«¬

√“§“∑’Ë∂Ÿ°°«à“§à“∫√‘°“√¢Õß¥“«‡∑’¬¡∑—Ë«‰ªÕ¬à“ß¡“°

ë §ÿ≥¿“æ∫√‘°“√∑’Ë‡ªìπ¡“μ√∞“π‡¥’¬«°—π∑—Ë«ª√–‡∑» (Uniform Service):  ◊ËÕ “√·∫∫ Õß∑“ß‰¥â

§«“¡‡√Á« Ÿß ÿ¥ Download Speed 5 ‡¡°–∫‘μμàÕ«‘π“∑’ ·≈– Upload Speed 4 ‡¡°–∫‘μμàÕ«‘π“∑’*

ë μ‘¥μ—Èß‰¥â√«¥‡√Á«:  “¡“√∂∑”°“√μ‘¥μ—Èß√–∫∫‡§√◊Õ¢à“¬ºà“π¥“«‡∑’¬¡∑’Ë√«¥‡√Á«  ”À√—∫∫√‘°“√

Õ‘π‡∑Õ√å‡πÁμ§«“¡‡√Á« Ÿß·≈–∫√‘°“√ àß —≠≠“≥¿“æ·≈–‡ ’¬ß

* §«“¡‡√Á«„π°“√‡™◊ËÕ¡μàÕÕ‘π‡∑Õ√å‡πÁμ¢÷ÈπÕ¬Ÿà°—∫μ—«·∑π„Àâ∫√‘°“√Õ‘π‡∑Õ√å‡πÁμ

πÕ°®“°π’È¥â«¬§«“¡√à«¡¡◊Õ¢Õß ∑’‚Õ∑’ ·≈– ‰∑¬§¡ ‡¡◊ËÕ‡√Á«Ê π’È®÷ß¡’°“√‡ªî¥„Àâ∫√‘°“√

Õ‘π‡∑Õ√å‡πÁμ§«“¡‡√Á« Ÿß·∫∫ºà“π√–∫∫‚§√ß¢à“¬ “¬∑Õß·¥ßÕ¬à“ß‡ªìπ∑“ß°“√¢÷Èπ∑’ËÀ¡Ÿà∫â“πÕ’μàÕß

„π®—ßÀ«—¥°“≠®π∫ÿ√’ ´÷Ëß‡ªìπÀ¡Ÿà∫â“π∑’ËÕ¬Ÿàμ‘¥™“¬·¥π‰∑¬-æ¡à“ Àπ∑“ß‡¢â“∂÷ß§àÕπ¢â“ß°—π¥“√ ·≈–

¡’ª√–™“°√Õ“»—¬Õ¬Ÿà‡æ’¬ß 100 À≈—ß§“‡√◊Õπ ·μà¡’‚§√ß¢à“¬√–∫∫ “¬∑Õß·¥ß«“ßÕ¬Ÿà·≈â« ∑—Èßπ’È

¡’°“√μ‘¥μ—ÈßÕÿª°√≥åª≈“¬∑“ß‰Õæ’ μ“√å®”π«π 3 ™ÿ¥ ‡æ◊ËÕ„Àâ∫√‘°“√À≈“°À≈“¬·°àª√–™“™π·≈–

 ∂“π’Õπ“¡—¬„πÀ¡Ÿà∫â“π ∑—Èß∫√‘°“√Õ‘π‡∑Õ√å‡πÁμ§«“¡‡√Á« Ÿß·≈–‚∑√»—æ∑åºà“πÕ‘π‡∑Õ√å‡πÁμ ¥â«¬

§à“∫√‘°“√√“¬‡¥◊Õπ√“§“∂Ÿ°‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫∫√‘°“√ ADSL

¿“æ∑’Ë 6: √Ÿª®“° ∂“π∑’Ë®√‘ß °“√„™âß“π∫√Õ¥·∫√π¥åºà“π¥“«‡∑’¬¡‰∑¬§¡-4 (‰Õæ’ μ“√å)

„π√Ÿª·∫∫°“√‡™◊ËÕ¡μàÕÕ‘π‡∑Õ√å‡πÁμ§«“¡‡√Á« Ÿß·∫∫ºà“π√–∫∫‚§√ß¢à“¬ “¬∑Õß·¥ß (IPSTAR

Mini-DSL Solution) ≥  ∂“π’Õπ“¡—¬¢Õß À¡Ÿà∫â“π™“¬·¥π‰∑¬ - æ¡à“ „π®—ßÀ«—¥°“≠®π∫ÿ√’
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πÕ°®“°π’È ∑’‚Õ∑’ ¬—ß‰¥â‡ªî¥„Àâ∫√‘°“√Õ‘π‡∑Õ√å‡πÁμ§«“¡‡√Á« Ÿßºà“π√–∫∫‚§√ß¢à“¬‰√â “¬

(Wireless LAN) TOT IPSTAR Wi-Fi Broadband ·Ààß·√°„π®—ßÀ«—¥¬‚ ∏√

¿“æ∑’Ë 7: ®ÿ¥μ‘¥μ—Èß TOT IPSTAR Wi-Fi Broadband ≥ ‚√ß‡√’¬π∫â“ππ“‡«’¬ß ®—ßÀ«—¥¬‚ ∏√

¿“æ∑’Ë 8: ®ÿ¥∑¥ Õ∫ —≠≠“≥ Wi-Fi ¢Õß∫√‘°“√ TOT IPSTAR Wi-Fi Broadband

∫√‘‡«≥‚¥¬√Õ∫„π™ÿ¡™π∫â“ππ“‡«’¬ß ¿“¬„π√—»¡’ 50 -200 ‡¡μ√
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4.2 °“√„Àâ∫√‘°“√‚∑√»—æ∑åª√–®”∑’Ë·≈–
‚∑√»—æ∑å “∏“√≥–

¥“«‡∑’¬¡‰∑¬§¡-4 (‰Õæ’ μ“√å)  “¡“√∂

∑¥·∑π‚§√ß¢à“¬¿“§æ◊Èπ¥‘π„Àâ∫√‘°“√‰¥â∑—Èß‚∑√»—æ∑å

ª√–®”∑’Ë (Fixed Phone) ·≈– ‚∑√»—æ∑å “∏“√≥–

‚¥¬„™âÕÿª°√≥å ATA (Analog Telephone Adaptor)

2-4 æÕ√åμ πÕ°®“°π’È„πæ◊Èπ∑’Ë∑’Ë¡’§«“¡μâÕß°“√

‡≈¢À¡“¬‚∑√»—æ∑åª√–®”∑’Ë®”π«π¡“° ‡™àπ

À¡Ÿà∫â“π¢π“¥‡≈Á° °Á “¡“√∂„Àâ∫√‘°“√‰¥â‚¥¬„™â

Õÿª°√≥å IAD (Integrated Access Device) ´÷Ëß “¡“√∂

√Õß√—∫‰¥â Ÿß ÿ¥∂÷ß 32 §Ÿà “¬

πÕ°®“°π’È¥â«¬‡∑§‚π‚≈¬’¥“«‡∑’¬¡‰∑¬§¡-4

(‰Õæ’ μ“√å)  “¡“√∂„Àâ∫√‘°“√Õ‘π‡∑Õ√å‡πÁμ·≈–

‚∑√»—æ∑å„πæ◊Èπ∑’Ë∑’Ë¬—ß‰¡à¡’‚§√ß¢à“¬¿“§æ◊Èπ¥‘π‰ª∂÷ß

 “¡“√∂„Àâ∫√‘°“√ºà“π√–∫∫‚§√ß¢à“¬ “¬∑Õß·¥ß Ÿà

ºŸâ„™âß“πμ“¡À¡Ÿà∫â“π Àπà«¬ß“π¢Õß√—∞ À√◊Õ»Ÿπ¬å

‚∑√§¡π“§¡ª√–®”™ÿ¡™π

¿“æ∑’Ë 9: ‚§√ß √â“ß¢Õß°“√‡™◊ËÕ¡μàÕ‚∑√»—æ∑åª√–®”∑’Ë·≈–‚∑√»—æ∑å “∏“√≥–

ºà“π‡§√◊Õ¢à“¬¥“«‡∑’¬¡‰∑¬§¡-4 (‰Õæ’ μ“√å)
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¿“æ∑’Ë 10: ‚§√ß √â“ß¢Õß°“√‡™◊ËÕ¡μàÕÕ‘π‡∑Õ√å‡πÁμ·≈–‚∑√»—æ∑å

ºà“π‡§√◊Õ¢à“¬¥“«‡∑’¬¡‰∑¬§¡-4 (‰Õæ’ μ“√å)

°√≥’»÷°…“: °“√„Àâ∫√‘°“√‚∑√»—æ∑å “∏“√≥–™π∫∑„πª√–‡∑»‰∑¬

·¡â®–¡’§«“¡°â“«Àπâ“„π‡∑§‚π‚≈¬’¥‘®‘μÕ≈‡æ◊ËÕ‡æ‘Ë¡§«“¡æ√âÕ¡¢Õß‚§√ß √â“ßæ◊Èπ∞“π

‚∑√§¡π“§¡∑—Ë«ª√–‡∑»‰∑¬ ·μàª√–™“™π°«à“ 30 ≈â“π§π∑—Ë«ª√–‡∑»∑’ËÕ“»—¬Õ¬Ÿà„π™π∫∑¬—ß‰¡à¡’

∫√‘°“√‚∑√»—æ∑åæ◊Èπ∞“π‡¢â“∂÷ß ¥—ßπ—Èπ∫√‘…—∑ ∑’‚Õ∑’ ®”°—¥ (¡À“™π) ´÷Ëß‡ªìπÀπ÷Ëß„πºŸâ„Àâ∫√‘°“√ USO

„πª√–‡∑»‰∑¬ ‰¥â¥”‡π‘π°“√‚§√ß°“√‡™◊ËÕ¡μàÕ™π∫∑¥â«¬∫√‘°“√‚∑√»—æ∑åª√–®”∑’Ë·≈–‚∑√»—æ∑å

 “∏“√≥–μ—Èß·μàªï 2549 ºà“π¥“«‡∑’¬¡‰∑¬§¡-4 (‰Õæ’ μ“√å) ‡æ◊ËÕ„Àâ∫√‘°“√‚∑√»—æ∑å∑“ß‰°≈™ÿ¡™π

™π∫∑„πª√–‡∑» °“√„™â·æ≈μøÕ√å¡¥“«‡∑’¬¡‰∑¬§¡-4 (‰Õæ’ μ“√å) π—∫«à“‡ªìπ«‘∏’∑’Ëßà“¬∑’Ë ÿ¥·≈–

§ÿâ¡§à“„π°“√≈ß∑ÿπ∑’Ë ÿ¥„π°“√°“√¢¬“¬‚§√ß¢à“¬ ◊ËÕ “√·≈–‡™◊ËÕ¡‚¬ß™ÿ¡™π™π∫∑‰ª∑—Ë«‚≈°
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¿“æ∑’Ë 11: ∫√‘°“√‚∑√»—æ∑å “∏“√≥–„πæ◊Èπ∑’ËÀà“ß‰°≈ºà“π¥“«‡∑’¬¡‰∑¬§¡-4 (‰Õæ’ μ“√å)

‚¥¬∫√‘…—∑ ∑’‚Õ∑’ ®”°—¥ (¡À“™π)

§ÿ≥ª√–‚¬™πå

ë „Àâ∫√‘°“√∑’Ë§√Õ∫§≈ÿ¡∑—Ë«ª√–‡∑»: „Àâ∫√‘°“√„π°“√μ‘¥μ—Èß√–∫∫‚∑√»—æ∑å∑’Ë√«¥‡√Á« ¬◊¥À¬ÿàπ·≈–

§√Õ∫§≈ÿ¡æ◊Èπ∑’Ë∑—Ë«ª√–‡∑»

ë ‡™◊ËÕ∂◊Õ‰¥â: „Àâ∫√‘°“√‡ ’¬ß∑’Ë¡’§ÿ≥¿“æ Ÿß ‡™◊ËÕ∂◊Õ‰¥â ¥â«¬°“√®—¥°“√μâπ∑ÿπ∑’Ë¡’ª√– ‘∑∏‘¿“æ

ë °“√‡™◊ËÕ¡‚¬ß‚§√ß¢à“¬·∫∫‰√â√Õ¬μàÕ: °“√‡™◊ËÕ¡‚¬ß “¡“√∂¥”‡π‘π°“√√à«¡°—π‰¥â„π°≈ÿà¡ºŸâ„™â

∫√‘°“√∑’ËÀ≈“°À≈“¬Õ¬à“ß‰√â√Õ¬μàÕ ¥â«¬Õÿª°√≥å∑’Ë„™â·ª≈ß —≠≠“≥‡ ’¬ß·∫∫ Analog ‰ª‡ªìπ

 —≠≠“≥‡ ’¬ß„π√–∫∫ Digital ∑’Ë‡√’¬°«à“ Analog Telephone Adapter (ATA)

4.3 °“√„™â¥“«‡∑’¬¡ ”À√—∫‡™◊ËÕ¡μàÕ
‚§√ß¢à“¬‚∑√»—æ∑å¡◊Õ∂◊Õ
°“√„™âß“π¥“«‡∑’¬¡‡æ◊ËÕ‡™◊ËÕ¡μàÕ™ÿ¡ “¬

‚∑√»—æ∑å¡◊Õ∂◊Õ ‰¥â¡’°“√„™âß“πÕ¬à“ß·æ√àÀ≈“¬
ª√–‚¬™πå®“°°“√„™âß“π¥“«‡∑’¬¡„π°“√‡™◊ËÕ¡μàÕ
™ÿ¡ “¬‚∑√»—æ∑å¡◊Õ∂◊Õπ’È§◊Õ §à“∫”√ÿß√—°…“μË” μ‘¥μ—Èß
‰¥â√«¥‡√Á« √“§“·≈–√–¬–‡«≈“°“√μ‘¥μ—Èß‰¥â‡ª√’¬∫°«à“
°“√„™â ◊ËÕ¿“§æ◊Èπ¥‘πÕ◊Ëπ ‡™àπ ‰¡‚§√‡«ø ‡¡◊ËÕ¡’°“√
μ‘¥μ—Èß„πæ◊Èπ∑’ËÀà“ß‰°≈ ¡’§«“¡Àπ“·πàπ¢Õßª√–™“°√μË”

¥“«‡∑’¬¡‰∑¬§¡-4 (‰Õæ’ μ“√å)  “¡“√∂
„Àâ∫√‘°“√·°àºŸâª√–°Õ∫°“√¥â“π‡§√◊Õ¢à“¬‚∑√»—æ∑å¡◊Õ∂◊Õ

¥â«¬∫√‘°“√°“√‡™◊ËÕ¡μàÕ‡§√◊Õ¢à“¬ºà“π¥“«‡∑’¬¡
 ”À√—∫∫√‘°“√‚∑√»—æ∑å¡◊Õ∂◊Õ·∫∫ Cellular ∑’Ë¡’°“√„™â
™àÕß —≠≠“≥Õ¬à“ß¡’ª√– ‘∑∏‘¿“æ·≈– “¡“√∂¢¬“¬
‡æ‘Ë¡‡μ‘¡‰¥â ®ÿ¥‡¥àπ¢Õß∫√‘°“√‡™◊ËÕ¡μàÕ‡§√◊Õ¢à“¬¢Õß
¥“«‡∑’¬¡‰∑¬§¡-4 (‰Õæ’ μ“√å) ∑’Ë‰¥â√—∫°“√ÕÕ°·∫∫
¡“„Àâ “¡“√∂∑”ß“π‰¥âÕ¬à“ßμàÕ‡π◊ËÕß ®÷ß “¡“√∂
π”‰ªμ‘¥μ—È ß „π∫√‘ ‡«≥∑’Ë¡’§«“¡Àπ“·πàπ¢Õß
ª√–™“°√μË”‰¥âÀ≈“¬√Ÿª·∫∫ ∑—Èß„π√Ÿª·∫∫°“√
‡™◊ËÕ¡μàÕ·∫∫®ÿ¥μàÕ®ÿ¥ °“√‡™◊ËÕ¡μàÕ·∫∫À≈“¬®ÿ¥
·≈–‚§√ß¢à“¬·∫∫„¬·¡ß¡ÿ¡ (mesh network)
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μ—«Õ¬à“ß√Ÿª·∫∫°“√π”¥“«‡∑’¬¡‰∑¬§¡-4 (‰Õæ’ μ“√å) ‡¢â“‰ª„™âß“π‡æ◊ËÕ‡™◊ËÕ¡μàÕ™ÿ¡ “¬‚∑√»—æ∑å¡◊Õ∂◊Õ

4.3.1  ”À√—∫°“√¢¬“¬‚§√ß¢à“¬‡¥‘¡ À√◊Õ ‡æ‘Ë¡¢π“¥™àÕß —≠≠“≥‡æ◊ËÕ√Õß√—∫°√≥’∑’Ë¡’‡æ‘Ë¡

°“√„Àâ∫√‘°“√¢âÕ¡Ÿ≈§«“¡‡√Á« Ÿß

4.3.2 „™â„π°“√„Àâ∫√‘°“√„πæ◊Èπ∑’ËÀà“ß‰°≈ À√◊ÕÕÿ¥™àÕß‚À«à¢Õß —≠≠“≥
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4.3.3 „™â‡ªìπ√–∫∫™àÕß —≠≠“≥ ”√Õß„π°√≥’‡°‘¥¿—¬¿‘∫—μ‘

‚¥¬ √ÿª·≈â«ª√–‚¬™πå¢Õß°“√„™â¥“«‡∑’¬¡

‡™◊ËÕ¡μàÕ™ÿ¡ “¬‚∑√»—æ∑å¡◊Õ∂◊Õ ‰¡à‡æ’¬ß·μà‡æ◊ËÕ

Õ”π«¬§«“¡ –¥«°„π°“√ ◊ËÕ “√„Àâ·°àª√–™“™π∑’Ë

Õ¬Ÿà„πæ◊Èπ∑’ËÀà“ß‰°≈À“° ·μà¬—ß™à«¬„ÀâºŸâª√–°Õ∫°“√

¡◊Õ∂◊Õ¢¬“¬‡§√◊Õ¢à“¬ —≠≠“≥‚∑√»—æ∑å¡◊Õ∂◊Õ

„π™π∫∑∑’Ë¡’·π«‚πâ¡§«“¡μâÕß°“√ Ÿß ‡æ◊ËÕ¢¬“¬

∞“π≈Ÿ°§â“ª√—∫ª√ÿß∫√‘°“√·≈–‡ªî¥‚Õ°“ „Àâ∫√‘°“√

‚∑√»—æ∑å¡◊Õ∂◊Õ‡μ‘∫‚μ ∑—π ¡—¬·≈–·¢àß¢—π„π ¿“æ

·«¥≈âÕ¡∑“ß‡»√…∞°‘®„πªí®®ÿ∫—π ·≈–¬—ß “¡“√∂

‡æ‘Ë¡∫√‘°“√¢âÕ¡Ÿ≈‰¥âÕ¬à“ß‰√â¢’¥®”°—¥∑—Èßæ◊Èπ∑’Ë∫√‘°“√

·≈–§«“¡‡√Á«∑’Ë‡æ‘Ë¡¢÷Èπ ́ ÷Ëß∑â“∑“¬‡∑§‚π‚≈¬’ Backhaul

¥—Èß‡¥‘¡∑’Ë‡ªìπ·∫∫‡´≈≈å¥â«¬°“√„™â‡§√◊Õ¢à“¬∑—ÈßÀ¡¥

∫π IP ·æ≈μøÕ√å¡ ‡æ◊ËÕª√—∫ª√ÿßª√– ‘∑∏‘¿“æ·≈–

§ÿ≥¿“æ¢Õß‡ ’¬ß„π°“√√—∫- àß¢âÕ¡Ÿ≈
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°“√Õ¬Ÿà√à«¡°—π¢Õß√–∫∫ WiMAX
°—∫√–∫∫ ◊ËÕ “√¥“«‡∑’¬¡„π¬à“π§«“¡∂’Ë 3.4GHz
∏πŸ ‡»«μ»√’∂«—≈¬å
Frequency & License Management Department
∫¡®. ·Õ¥«“π´å Õ‘π‚ø√å ‡´Õ√å«‘ 

∫∑§—¥¬àÕ
∫∑§«“¡π’È‰¥â‡√’¬∫‡√’¬ß¢÷Èπ®“°‡Õ° “√º≈°“√∑¥ Õ∫¢Õß‡®â“Àπâ“∑’Ë ∫√‘…—∑ ‰∑¬§¡ ®”°—¥ (¡À“™π)

„π‡√◊ËÕß°“√Õ¬Ÿà√à«¡°—π (co - existence) √–À«à“ß√–∫∫ WiMAX °—∫ √–∫∫ ◊ËÕ “√¥“«‡∑’¬¡„π¬à“π§«“¡∂’Ë

3.4 - 4.2 GHz „πª√–‡∑»‰∑¬ ‚¥¬¡’®ÿ¥ª√– ß§å‡æ◊ËÕ‡º¬·æ√àº≈°“√∑¥ Õ∫„Àâ°—∫Àπà«¬ß“πÀ√◊ÕÕß§å°√

∑’Ë°”°—∫¥Ÿ·≈¥â“π§«“¡∂’Ë«‘∑¬ÿ∑—Èß¿“¬„π·≈–μà“ßª√–‡∑» √«¡∑—ÈßºŸâ π„®„π«ß°“√‚∑√§¡π“§¡‰¥â∑√“∫

º≈°“√∑¥ Õ∫π’È‡ªìπ°“√æ‘ Ÿ®πå«à“ À“°π”√–∫∫ WiMAX ¡“„Àâ∫√‘°“√„πª√–‡∑» ®–‡°‘¥°“√√∫°«π°—πÀ√◊Õ‰¡à

À√◊ÕÀ“°®–Õ¬Ÿà√à«¡°—π®–μâÕßÕ¬ŸàÀà“ß°—π‡ªìπ√–¬–∑“ß‡∑à“‰√‡æ◊ËÕ‰¡à„Àâ√∫°«π°—π ‚¥¬∑”°“√∑¥ Õ∫

„π°√≥’¢Õß°“√„™â§«“¡∂’Ë‡¥’¬«°—π (co - channel) °√≥’¢Õß°“√„™â§«“¡∂’Ë¢â“ß‡§’¬ß (adjacent channel) ·≈–

°√≥’¢Õß°“√√∫°«π∑’Ë‡°‘¥®“°°“√ àß —≠≠“≥‡°‘π√–¥—∫ (overdrive) ‰ª¬—ß¿“§¢¬“¬°”≈—ßß“π LNA (low noise

amplifier) ¢Õß ∂“π’¥“«‡∑’¬¡¿“§æ◊Èπ¥‘π
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1. ∫∑π”
WiMAX (Worldwide Interoperability for

Microwave Access) ‡ªìπ‡∑§‚π‚≈¬’ ◊ËÕ “√‰√â “¬

√–∫∫„À¡à∑’Ë°”≈—ß‡ªìπ∑’Ëπ‘¬¡„πμà“ßª√–‡∑»·≈–

§“¥À¡“¬°—π«à“ ®–∂Ÿ°π”¡“„™âß“π„πª√–‡∑»‰∑¬

„πÕπ“§μÕ—π„°≈âπ’È ‡π◊ËÕß®“°‡ªìπ‡∑§‚π‚≈¬’ ◊ËÕ “√

‰√â “¬·∫∫∫√Õ¥·∫π¥å (Broadband Wireless Access

: BWA) ∑’Ë “¡“√∂π”¡“„Àâ∫√‘°“√Õ‘π‡∑Õ√å‡πÁμ

§«“¡‡√Á« Ÿß‰¥â‚¥¬¡’®ÿ¥‡¥àπ∑’Ë ”§—≠ §◊Õ‡ªìπ°“√

 ◊ËÕ “√·∫∫®ÿ¥Àπ÷Ëß‰ªÀ≈“¬ Ê ®ÿ¥ (point to multipoint)

·≈– “¡“√∂√Õß√—∫°“√∑”ß“π„π·∫∫ non line of

sight §◊Õ∑”ß“π‰¥â·¡â°√–∑—Ëß¡’ ‘Ëß°’¥¢«“ß ‡™àπ

μâπ‰¡âÀ√◊ÕÕ“§“√‰¥â‡ªìπÕ¬à“ß¥’  àßº≈„Àâ “¡“√∂

„Àâ∫√‘°“√§√Õ∫§≈ÿ¡æ◊Èπ∑’Ë‰¥â°«â“ß¢«“ß¢÷Èπ ¥â«¬√—»¡’

∑”°“√ª√–¡“≥ 50 °‘‚≈‡¡μ√ ¡’Õ—μ√“§«“¡‡√Á«

„π°“√√—∫ àß¢âÕ¡Ÿ≈ Ÿß ÿ¥∂÷ß 75 Mbps ·≈–¬—ß “¡“√∂

„™âß“π√à«¡°—∫Õÿª°√≥å¡“μ√∞“π™π‘¥Õ◊ËπÊ ∑’Ë¡’„π

∑âÕßμ≈“¥‰¥â‡ªìπÕ¬à“ß¥’ ¥—ßπ—Èπ À“°¡Õß„π·ßà¡ÿ¡

¢Õß∏ÿ√°‘®·≈â« ®–„Àâ§«“¡§ÿâ¡§à“„π°“√≈ß∑ÿπ‡ªìπ

Õ¬à“ß¡“° ‡¡◊ËÕ‡∑’¬∫°—∫°“√μ‘¥μ—Èß√–∫∫∫√Õ¥·∫π¥å

·∫∫„™â “¬ Õ¬à“ß‚§√ß¢à“¬„¬·°â«π”· ß (fiber optic)

∑’ËμâÕß¡’°“√≈“° “¬·≈–μ‘¥μ—Èß∑àÕ√âÕ¬ “¬„μâ¥‘π

√«¡∂÷ß®–‡ªìπ∑“ß‡≈◊Õ°„À¡à„Àâ°—∫ºŸâ „™â∫√‘°“√

∫√Õ¥·∫π¥å§«“¡‡√Á« Ÿß„π√“§“ª√–À¬—¥ √–∫∫π’È

¬—ß‡À¡“–∑’Ë®–„™â„πæ◊Èπ∑’ËÀà“ß‰°≈„π∂‘Ëπ∑ÿ√°—π¥“√

(rural area) ∑’Ë‰¡à¡’¢à“¬‚∑√§¡π“§¡æ◊Èπ∞“π‡™àπ

‚∑√»—æ∑å∫â“πÀ√◊Õ‚∑√»—æ∑å‡§≈◊ËÕπ∑’Ë À√◊Õ ADSL

¥—ßπ—Èπ º≈ª√–‚¬™πå®–‡°‘¥¢÷Èπ°—∫ºŸâ„™âß“π∑ÿ°§π∑’Ë

®–¡’‚Õ°“ ‰¥â„™â‡§√◊Õ¢à“¬ ◊ËÕ “√§«“¡‡√Á« ŸßÕ¬à“ß

‡∑à“‡∑’¬¡°—π √«¡‰ª∂÷ß°“√™à«¬ √â“ß√“¬‰¥â·≈–‚Õ°“ 

∑“ß°“√μ≈“¥„Àâ°—∫‡À≈à“ºŸâ„Àâ∫√‘°“√Õ‘π‡∑Õ√å‡πÁμ

‰√â “¬ (wireless internet provider) √«¡∑—Èß∫√√¥“

ºŸâº≈‘μÕÿª°√≥å∑’Ë‡°’Ë¬«¢âÕß
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‡√‘Ë¡·√° WiMAX ‰¥â√—∫°“√æ—≤π“¢÷Èπ

∫π¡“μ√∞“π IEEE 802.16 ‚¥¬ ∂“∫—π«‘»«°√√¡

‰øøÑ“·≈–Õ‘‡≈Á°∑√Õπ‘° å À√◊Õ IEEE (Institute of

Electrical and Electronics Engineers) ‡¡◊ËÕ‡¥◊Õπ

¡°√“§¡ 2004 μàÕ¡“‰¥â¡’°“√æ—≤π“‡ªìπ¡“μ√∞“π

IEEE 802.16a ®π°√–∑—Ëßªí®®ÿ∫—π‡ªìπ¡“μ√∞“π IEEE

802.16e ·≈–®–¡’°“√æ—≤π“¡“μ√∞“πμàÕ‰ª‡√◊ËÕ¬Ê

„π¥â“π§«“¡∂’Ë∑’Ë„™â°Á¡’°“√æ—≤π“„Àâ “¡“√∂„™â‰¥â

À≈“¬¬à“π§«“¡∂’Ë¥â«¬°—π ‡™àπ ¬à“π 2.3, 2.4, 2.5,

3.5, 5.7, ·≈–¬à“π 5.8 GHz ‡ªìπμâπ °“√∑’Ë

ª√–‡∑»μà“ßÊ ®–π”§«“¡∂’Ë¡“®—¥ √√„Àâ°—∫°‘®°“√π’È

®”‡ªìπ∑’Ë®–æ‘®“√≥“«à“®– àßº≈°√–∑∫°—∫ºŸâ„™â

§«“¡∂’Ë‡¥‘¡ (existing user) À√◊Õ‰¡à ¬à“π§«“¡∂’Ë

∑’Ëπ‘¬¡„™â°—π¡“°¬à“πÀπ÷Ëß§◊Õ¬à“π 3.5 GHz ‡π◊ËÕß®“°

‡ªìπ¬à“π§«“¡∂’Ë∑’Ë “¡“√∂·æ√à°√–®“¬§≈◊Ëπ‰¥â¥’

·μà§«“¡∂’Ë „π¬à “ππ’È ∑—∫´âÕπ°—∫§«“¡∂’Ë ∑’Ë ‡ªìπ

 à«π¢¬“¬¢Õß C - Band (extended C - band ¬à“π

3.4 - 3.7 GHz) ∑’Ë À¿“æ‚∑√§¡π“§¡√–À«à“ßª√–‡∑»

À√◊Õ ITU ‰¥â°”Àπ¥„Àâ„™â°—∫°‘®°“√¥“«‡∑’¬¡ª√–®”∑’Ë

(FSS: Fixed Satellite Services) „π¿Ÿ¡‘¿“§∑’Ë 3 ¢Õß‚≈°

À√◊Õ„π·∂∫‡Õ‡™’¬·ª´‘øî§

¥—ßπ—Èπ ª√–‡∑»‰∑¬ ‚¥¬∫√‘…—∑ ‰∑¬§¡

®”°—¥ (¡À“™π) ®÷ß‰¥âπ”§«“¡∂’Ë¬à“ππ’È¡“„™â°—∫

¥“«‡∑’¬¡‰∑¬§¡ 5 μ—Èß·μàªï 2006 ‡æ◊ËÕ„Àâ∫√‘°“√

·°à≈Ÿ°§â“„π°“√ àß√“¬°“√‚∑√∑—»πå√–∫∫¥‘®‘μÕ≈

(Digital TV broadcasting: DTV) ·μà‡π◊ËÕß®“°√–¬–∑“ß

√–À«à“ß¥“«‡∑’¬¡°—∫ ∂“π’¿“§æ◊Èπ¥‘π¡’√–¬–∑“ß‰°≈

·≈–°”≈—ßß“π (power flux density) ¢Õß¥“«‡∑’¬¡

μË”¡“° ¢≥–∑’Ë WiMAX ‡ªìπ°“√ ◊ËÕ “√‰¡‚§√‡«ø

¿“§æ◊Èπ¥‘π∑’Ë¡’°”≈—ß àß Ÿß°«à“ ¥—ßπ—Èπ ®÷ßÕ“®‡°‘¥

°“√√∫°«π°—∫ ∂“π’¥“«‡∑’¬¡¿“§æ◊Èπ¥‘π‰¥â

°“√∑¥ Õ∫®÷ß¡’§«“¡ ”§—≠‡æ◊ËÕæ‘ Ÿ®πå«à“À“°π”

√–∫∫ WiMAX ¡“„Àâ∫√‘°“√®–‡°‘¥°“√√∫°«π¢÷Èπ

À√◊Õ‰¡à ‡æ◊ËÕπ”º≈°“√∑¥ Õ∫‡ πÕÀπà«¬ß“π¢Õß√—∞

„π°“√«“ß·ºπ°“√„™â§«“¡∂’Ë¢Õßª√–‡∑»·≈–

‡æ◊ËÕªÑÕß°—π°“√√∫°«πμàÕ√–∫∫ ◊ËÕ “√¥“«‡∑’¬¡

∑’Ë¡’Õ¬Ÿà°àÕπ·≈â«Õ—π‡ªìπ ‘∑∏‘Ï∑’Ë‰¥â√—∫®“°°“√„™â§«“¡∂’Ë

2. √Ÿª·∫∫°“√∑¥ Õ∫
°“√∑¥ Õ∫„π§√—Èßπ’È‡æ◊ËÕæ‘®“√≥“«à“∑—Èß Õß

√–∫∫®–Õ¬Ÿà√à«¡°—π‰¥âÀ√◊Õ‰¡à ‚¥¬°“√ àß —≠≠“≥

®“° WiMAX ®“°π—Èπ¥Ÿ«à“®–‡°‘¥°“√√∫°«πμàÕ

 ∂“π’¥“«‡∑’¬¡¿“§æ◊Èπ¥‘π∑’Ë¡’Õ¬Ÿà°àÕπÀ√◊Õ‰¡à

„π°“√∑¥ Õ∫‰¥â°”Àπ¥√Ÿª·∫∫°“√∑¥ Õ∫‰«â

3 √Ÿª·∫∫§◊Õ

1) °“√√∫°«π®“°°“√„™â§«“¡∂’Ë‡¥’¬«°—π

¢Õß∑—Èß Õß√–∫∫ À√◊Õ ∑’Ë‡√’¬°«à“ Co - channel

interference

2) °“√√∫°«π®“°°“√„™â§«“¡∂’Ë¢â“ß‡§’¬ß

À√◊Õ∑’Ë‡√’¬°«à“ Adjacent channel interference

÷́Ëß‡°‘¥®“°°“√·æ√à§≈◊Ëπ·ª≈°ª≈Õ¡ (spurious

emission) ®“°√–∫∫ WiMAX ‰ª√∫°«π ∂“π’

¥“«‡∑’¬¡¿“§æ◊Èπ¥‘π∑’Ë„™â§«“¡∂’Ë¢â“ß‡§’¬ß°—π‰¥â

3) °“√√∫°«π∑’Ë‡°‘¥®“°°“√ àß —≠≠“≥

‡°‘π√–¥—∫ (overdrive) ‰ª¬—ß¿“§¢¬“¬°”≈—ßß“π¢Õß

LNA (low noise amplifier) ·≈– LNB (low noise

block) ¢Õß ∂“π’¥“«‡∑’¬¡¿“§æ◊Èπ¥‘π ‡π◊ËÕß®“°

¿“§¢¬“¬ß“π°”≈—ß‰¥â√—∫°“√ÕÕ°·∫∫„Àâ√—∫

 —≠≠“≥∑’Ë¡’√–¥—∫μË”·≈–μ—Èß§à“„Àâ√—∫∑—Èß§«“¡∂’Ë

 à«π¢¬“¬ C - band ·≈–§«“¡∂’Ë¡“μ√∞“π C - band

¬à“π 3.4 - 4.2 GHz ¥—ßπ—Èπ À“°°”≈—ß àß∑’Ë Ÿß¡“°
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®“° ∂“π’∞“π WiMAX ∑’ËÕ¬Ÿà„°≈â‡§’¬ß “¡“√∂∑”„Àâ

¿“§¢¬“¬°”≈—ßß“π¢Õß LNA ∂÷ß®ÿ¥Õ‘Ë¡μ—« (saturate)

 àßº≈„Àâ‡°‘¥°“√¢¬“¬°”≈—ßß“π∑’Ë‰¡à‡ªìπ‡™‘ß‡ âπ

(non - linear) ‡ªìπ‡Àμÿ„Àâ‡°‘¥°“√√∫°«π·∫∫ inter -

modulat ion μàÕ§«“¡∂’ËÕ◊Ëπ¢Õß√–∫∫ ◊ËÕ “√

¥“«‡∑’¬¡‰¥â πÕ°®“°π’È °“√∑¥ Õ∫¬—ß∑”„Àâ∑√“∫∂÷ß

√–¬–Àà“ß∑’ËπâÕ¬∑’Ë ÿ¥ √–À«à“ß ∂“π’∞“π¢Õß WiMAX

(BS: Base Station) ·≈– ∂“π’¥“«‡∑’¬¡¿“§æ◊Èπ¥‘π

FSS (Fixed Satellite Services) À“°μâÕß°“√„Àâ„™â

§«“¡∂’Ë√à«¡°—π

3. æ“√“¡‘‡μÕ√å¢Õß ∂“π’∞“π
¿“§æ◊Èπ¥‘π¢Õß‰∑¬§¡ 5
·≈– ∂“π’∞“π WiMAX
°“√∑¥ Õ∫‰¥â¡’°“√°”Àπ¥§à“æ“√“¡‘‡μÕ√å

(parameter) ¢Õß ∂“π’¥“«‡∑’¬¡¿“§æ◊Èπ¥‘π‰∑¬§¡ 5

·≈– WiMAX BS (base station) ‰«â¥—ßπ’È

3.1 æ“√“¡‘‡μÕ√å¢Õß ∂“π’∞“π¥“«‡∑’¬¡

¿“§æ◊Èπ¥‘π‰∑¬§¡ 5 ¡’√“¬≈–‡Õ’¬¥μ“¡μ“√“ß∑’Ë 1

§à“æ“√“¡‘‡μÕ√å¢Õß ES §à“

¬à“π§«“¡∂’Ë√—∫ 3.4 - 4.2 GHZ

¢π“¥ “¬Õ“°“» 2 ¡.

Õ—μ√“¢¬“¬ “¬Õ“°“» 35 dBi

Pattern„π°“√°√–®“¬ Appendix 8 ¢Õß

§≈◊Ëπ¢Õß “¬Õ“°“» Radio Regulations

( ”À√—∫ D//λ <50)

¡ÿ¡‡ß¬ “¬Õ“°“» 60 Ì

Noise Temperature 86.2 ÌK

TV carrier BW. 4.2 ·≈– 6.6 MHz

μ“√“ß∑’Ë 1 æ“√“¡‘‡μÕ√å¢Õß ∂“π’∞“π

¿“§æ◊Èπ¥‘π‰∑¬§¡ 5

®“°√Ÿª¥â“π≈à“ß· ¥ß„Àâ‡ÀÁπ∂÷ß™àÕß§«“¡∂’Ë

∑’Ë„™â„π à«π¢¬“¬¬à“π C - band 3.4 - 4.2 GHz ·≈–

æ◊Èπ∑’Ë°“√„Àâ∫√‘°“√ (service area) À√◊Õøÿμª√‘π∑å

(foot print) ∑’Ë ∂“π’¥“«‡∑’¬¡‰∑¬§¡ 5 „Àâ∫√‘°“√

®–‡ÀÁπ‰¥â«à“æ◊Èπ∑’Ë∫√‘°“√§√Õ∫§≈ÿ¡∑—Èß¿Ÿ¡‘¿“§‡Õ‡™’¬

·≈–§√Õ∫§≈ÿ¡æ◊Èπ∑’Ë à«πÕ◊ËπÊ ¢Õß‚≈°

√Ÿª∑’Ë 1 · ¥ß„Àâ‡ÀÁπ™àÕß§«“¡∂’Ë∑’Ë„™â„π à«π¢¬“¬¬à“π C-band ¢Õß ∂“π’¥“«‡∑’¬¡‰∑¬§¡ 5
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3.2 æ“√“¡‘‡μÕ√å¢Õß√–∫∫ ∂“π’∞“π WiMAX

¡’√“¬≈–‡Õ’¬¥μ“¡μ“√“ß¥â“π≈à“ßπ’È

§à“æ“√“¡‘‡μÕ√å¢Õß ES §à“

¬à“π§«“¡∂’Ë√—∫ 3.4 - 3.6 GHZ

Mode °“√∑”ß“π FDD

Channel bandwidth 3.5 MHz

Total bandwidth 3.5 MHz (single carrier)

   assigned

°”≈—ß àß 0 - 27 dBm (¬’ËÀâÕ A)

13 - 27 dBm (¬’ËÀâÕ B)

Õ—μ√“¢¬“¬ “¬Õ“°“» 10 dBi (Omni - antenna)

°”≈—ß àß Ÿß ÿ¥ EIRP 37 dBm (5 «—μμå)

§«“¡ Ÿß “¬Õ“°“» 3 ¡.

®“°æ◊Èπ¥‘π

μ“√“ß∑’Ë 2 æ“√“¡‘‡μÕ√å¢Õß WiMAX BS

4. «‘∏’∑¥ Õ∫
„π°“√∑¥ Õ∫°”Àπ¥√–¬–Àà“ß√–À«à“ß

WiMAX BS ·≈–‡§√◊ËÕß√—∫ FSS μ“¡∑’Ë°”Àπ¥

‡æ◊ËÕ¥Ÿ«à“√–¥—∫°”≈—ß àß¢Õß WiMAX BS ∑’Ë¡“°∑’Ë ÿ¥

∑’Ë®–∑”„Àâ§ÿ≥¿“æ¢Õß —≠≠“≥¥“«‡∑’¬¡∑’Ë«—¥‰¥â

‡√‘Ë¡≈¥μË”≈ß ‚¥¬°”Àπ¥„Àâ WiMAX BS ·≈–

 ∂“π’¥“«‡∑’¬¡¿“§æ◊Èπ¥‘π¢Õß‰∑¬§¡ 5 μ—ÈßÕ¬Ÿà„π

√–π“∫·π«πÕπ‡¥’¬«°—π °”Àπ¥„Àâ¡ÿ¡‡ß¬ (θE)

¡’§à“§ß∑’Ë  à«π¡ÿ¡ azimuth (θA) ∑’Ë‰ª¬—ß WiMAX BS

¢÷ÈπÕ¬Ÿà°—∫ ∂“π∑’Ë∑¥ Õ∫ „π°“√∑¥ Õ∫π’È§à“ θA

®–∂Ÿ°ª√—∫„Àâ‡ªìπ§à“§ß∑’Ë §◊Õ∑’Ëª√–¡“≥ 0 Õß»“

‚¥¬¡’√“¬≈–‡Õ’¬¥μ“¡∑’Ë· ¥ß‰«â„π√Ÿª¥â“π≈à“ßπ’È

√Ÿª∑’Ë 2 · ¥ß„Àâ‡ÀÁπ∂÷ßæ◊Èπ∑’Ë°“√„Àâ∫√‘°“√¢Õß¥“«‡∑’¬¡‰∑¬§¡ 5
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√Ÿª∑’Ë 4 ¿“æ‚§√ß¢à“¬°“√∑¥ Õ∫°“√√∫°«π√–À«à“ß WiMAX BS

·≈–‡§√◊ËÕß√—∫ FSS ¥“«‡∑’¬¡‰∑¬§¡ 5

√Ÿª∑’Ë 5 · ¥ß„Àâ‡ÀÁπ∂÷ß Configuration „π°“√∑¥ Õ∫
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°“√∑¥ Õ∫„π§√—Èßπ’È°√–∑”∑’Ë  ∂“π’¥“«‡∑’¬¡

‰∑¬§¡ Õ”‡¿Õ≈“¥À≈ÿ¡·°â« ®.ª∑ÿ¡∏“π’ „π‡¥◊Õπ

‡¡…“¬π ªï 2550 ‡æ◊ËÕ„Àâ°“√∑¥ Õ∫ßà“¬¢÷Èπ ®÷ß„™â

 ∂“π’∞“π WiMAX BS ‡æ’¬ß 1  ∂“π’ ‚¥¬ ∂“π’

¥“«‡∑’¬¡¿“§æ◊Èπ¥‘π„™â “¬Õ“°“» C - band ¢π“¥

2 ‡¡μ√ æ√âÕ¡°—∫‡§√◊ËÕß√—∫¥“«‡∑’¬¡ IRD (Integrated

receiver decoder) ·≈–®Õ¡Õπ‘‡μÕ√å∑’«’ (TV monitor)

‡æ◊ËÕ«—¥·≈–¥Ÿ§ÿ≥¿“æ¢Õß —≠≠“≥  à«π§«“¡∂’Ë

∑’Ë„™â„π°“√∑¥ Õ∫‰¥â· ¥ß‰«â„π√Ÿª 6

√Ÿª∑’Ë 6 ·ºπ¿“æ§«“¡∂’Ë ”À√—∫°“√∑¥ Õ∫

°“√∑¥ Õ∫π’È ‡æ◊ËÕæ‘®“√≥“À“§à“°”≈—ß àß

∑’Ë‡ªìπ§à“ threshold ¢Õß WiMAX °—∫√–¬–Àà“ß¢Õß

∑—Èß Õß√–∫∫ ‚¥¬§à“ threshold „π·μà≈–°“√∑¥ Õ∫

§◊Õ√–¥—∫ —≠≠“≥√∫°«πμË” ÿ¥¢Õß WiMAX

∑’Ë‡√‘Ë¡ àßº≈μàÕ°“√√∫°«π ∂“π’¥“«‡∑’¬¡¿“§æ◊Èπ¥‘π

∑’Ë‡ªìπ‡Àμÿ„Àâ¿“æ¢Õß‚∑√∑—»πå‡√‘Ë¡ freezing (¿“æ‡√‘Ë¡

¢“¥À“¬‰ª) ‚¥¬∑”°“√∫—π∑÷°§à“°”≈—ß àß¢Õß WiMAX

∑’Ë‡ªìπ§à“ threshold I/N (interference-to-noise ratio)

À√◊Õ√–¥—∫¢Õß —≠≠“≥ WiMAX ∑’Ë√—∫‰¥âμàÕ

 —≠≠“≥√∫°«π (noise) ∑’Ë‡§√◊ËÕß√—∫ ∂“π’¥“«‡∑’¬¡

¿“§æ◊Èπ¥‘π ‡æ◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫§à“∑’Ë‰¥â®“°∑“ß

∑ƒ…Æ’ ·≈â«‡ª≈’Ë¬π‰ª¬—ß§«“¡∂’Ë∑’Ë«à“ßμàÕ‰ª

5. ¢—ÈπμÕπ°“√∑¥ Õ∫
°“√∑¥ Õ∫‰¥â°”Àπ¥¢—ÈπμÕπ°“√∑¥ Õ∫‰«â

¥—ßπ’È

1. ∑”°“√‡ΩÑ“¥Ÿ (monitor)  —≠≠“≥§«“¡∂’Ë

æ“Àå (carrier) ®“°¥“«‡∑’¬¡

2. ∑”°“√ àß§«“¡∂’Ë WiMAX ®“°∑’Ëμ—Èß ‚¥¬

‡√‘Ë¡®“°°”≈—ß àßμË”·≈â«§àÕ¬Ê ‡æ‘Ë¡°”≈—ß àß„Àâ Ÿß¢÷Èπ

3. ∫—π∑÷°√–¬–∑“ß °”≈—ß àß ·≈–§à“ I/N

(interference to noise ratio) ∑’Ë®ÿ¥ threshold

´÷Ëß‡ªìπ®ÿ¥∑’Ë∑”„Àâ¿“æ‡°‘¥°“√ mosaic / freezing /

°“√∑’Ë¿“æÀ“¬®“°®Õ

4. ∑” È́”¢—ÈπμÕπ¢â“ßμâπ „π°“√∑¥ Õ∫

°“√√∫°«π™àÕß§«“¡∂’Ë¢â“ß‡§’¬ß (adjacent channel)

·≈–°“√∑¥ Õ∫°“√ àß —≠≠“≥‡°‘π√–¥—∫ (overdrive)

‰ª¬—ß¿“§¢¬“¬°”≈—ßß“π (LNA)
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6. º≈°“√∑¥ Õ∫
„π°“√∑¥ Õ∫‰¥â∑”°“√ª√—∫¡ÿ¡ azimuth „ÀâÕ¬Ÿà∑’Ëª√–¡“≥ 0 Õß»“ ‚¥¬ ∂“π’∞“π WiMAX BS ·≈–

 ∂“π’¥“«‡∑’¬¡¿“§æ◊Èπ¥‘π¡’√–¬–Àà“ß‰¡à‡°‘π 200 ‡¡μ√ ´÷Ëß‡ªìπ√–¬–∑“ß∑’Ë¡Õß‡ÀÁπ°—πÀ√◊ÕÕ¬Ÿà„π√–¥—∫ “¬μ“

(line of sight) º≈°“√∑¥ Õ∫¢ÕßÕÿª°√≥å WiMAX BS ∑—Èß 2 ¬’ËÀâÕª√“°Ø „πμ“√“ß∑’Ë 3 ·≈–μ“√“ß∑’Ë 4

°√≥’∑¥ Õ∫
√–¬–Àà“ß Link Tx Power EIRP I/N threshold

(‡¡μ√) Control (dBm) * (dBm) ** (dB)

Co - channel
200 LOS - 2 8 6

interference

Adj - channel
200 LOS 17 27 20

interference

Overdrive of LNB 80 LOS 22 32 37

μ“√“ß∑’Ë 3 º≈°“√∑¥ Õ∫¢Õß¬’ËÀâÕ A

°√≥’∑¥ Õ∫
√–¬–Àà“ß Link Tx Power EIRP I/N threshold

(‡¡μ√) Control (dBm) * (dBm) ** (dB)

Co - channel 200 LOS - 8 2 5

interference

Adj - channel 200 LOS 22 32 33.5

interference

Overdrive of LNB 80 LOS 19 29 37

μ“√“ß∑’Ë 4 º≈°“√∑¥ Õ∫¢Õß¬’ËÀâÕ B

Note: * °”≈—ß àß¢Õß WiMAX  Ÿß ÿ¥ ∑’Ë∑”„Àâ¿“æ‚∑√∑—»πå¢Õß‰∑¬§¡ 5 ‡√‘Ë¡ freezing
** EIRP ‡ªìπ§à“∑’Ë§”π«≥®“°§à“°”≈—ß àß∫«°¥â«¬Õ—μ√“°“√¢¬“¬¢Õß “¬Õ“°“»§◊Õ 10 dB ( “¬Õ“°“»·∫∫ omni-directional)
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¢âÕ —ß‡°μ∑’ËμâÕß∫—π∑÷°‰«â ”À√—∫°“√∑¥ Õ∫π’È§◊Õ

ë  “¬Õ“°“»¢Õß WiMAX BS ‚¥¬ª°μ‘®–‡ªìπ

directional ¡’Õ—μ√“¢¬“¬ “¬Õ“°“»∑’Ë 15 - 18 dBi

·μà„π°“√∑¥ Õ∫π’È„™â “¬Õ“°“»·∫∫ omin-

directional (Õ—μ√“¢¬“¬ “¬Õ“°“»∑’Ë 10 dBi)

¥—ßπ—Èπ „π°“√„™âß“π®√‘ß √–¥—∫°“√√∫°«π®“°

WiMAX BS μàÕ ∂“π’¥“«‡∑’¬¡¿“§æ◊Èπ¥‘π

‰∑¬§¡ 5 ®– Ÿß°«à“º≈∑¥ Õ∫π’È

ë °“√∑¥ Õ∫π’È„™â‡æ’¬ß —≠≠“≥‡¥’¬«§◊Õ®“°

WiMAX BS 1  ∂“π’‰ª¬—ß ∂“π’¥“«‡∑’¬¡¿“§æ◊Èπ¥‘π

¥—ßπ—Èπ„π ∂“π°“√≥å„™âß“π®√‘ß WiMAX BS

Õ“®¡“®“°À≈“¬Ê ‡§√◊ËÕß‰ª√∫°«πμàÕ ∂“π’

¥“«‡∑’¬¡¿“§æ◊Èπ¥‘π ‡æ’¬ßÀπ÷Ëß ∂“π’ ´÷ËßÕ“®®–

∑”„Àâ√–¥—∫°“√√∫°«π¡“°¢÷Èπ

ë °“√∑¥ Õ∫π’È‰¡à‰¥â√«¡∂÷ß°“√√∫°«π®“°Õÿª°√≥å

WiMAX ∑“ßΩíòß≈Ÿ°§â“ ÷́Ëß “¡“√∂ √â“ßº≈√«¡

√–¥—∫°“√√∫°«π„Àâ Ÿß¢÷Èπ‰ªÕ’°

7. √–¬–Àà“ß√–À«à“ß WiMAX
°—∫ ∂“π’¿“§æ◊Èπ¥‘π¥“«‡∑’¬¡
√–¬–Àà“ß¢Õß WiMAX °—∫ ∂“π’¿“§æ◊Èπ¥‘π

¥“«‡∑’¬¡  “¡“√∂§”π«≥‰¥â®“°º≈°“√«—¥ ·≈–

°“√§”π«≥∑“ß∑ƒ…Æ’ °“√„™âß“π®√‘ß WiMAX

®–„™â “¬Õ“°“»·∫∫¡’∑‘»∑“ß‡æ◊ËÕ„Àâ¡’ª√– ‘∑∏‘¿“æ

¡“°∑’Ë ÿ¥ ¥—ßπ—Èπ „π°“√§”π«≥§à“°”≈—ß àß WiMAX

®÷ß„™â°—∫ “¬Õ“°“»·∫∫¡’∑‘»∑“ß‡∑à“π—Èπ „π∑’Ëπ’È

°”≈—ß àß Ÿß ÿ¥¢Õß WiMAX §◊Õ 27 dBm ·≈–

 “¬Õ“°“»¡’Õ—μ√“¢¬“¬ 18 dBi ∑”„Àâ§à“ EIRP ¢Õß

WiMAX ‡∑à“°—∫ 45 dBm

7.1 √–¬–Àà“ß®“°º≈°“√∑¥ Õ∫

√–¥—∫°“√√∫°«π “¡“√∂·∫àßÕÕ°‰¥â ‡ªìπ

 Õß√–¥—∫§◊Õ √–¥—∫∑’Ë∑”„Àâ‡°‘¥°“√ Ÿ≠À“¬¢Õß

∫√‘°“√∑—È ßÀ¡¥·≈–√–¥—∫∑’Ë∑”„Àâ§ÿ≥¿“æ¢Õß

°“√∫√‘°“√∑’Ë≈¥μË”≈ß (√–¥—∫°“√√∫°«π‡°‘π¡“μ√∞“π

∑’Ë ITU - R) √–¬–∑’Ë§«√Àà“ß (required separation

distance) ∑’Ë∑”„Àâ‡°‘¥°“√ Ÿ≠À“¬¢Õß∫√‘°“√∑—ÈßÀ¡¥

 “¡“√∂À“‰¥â®“° threshold interference ∑’Ë«—¥‰¥â

≥ √–¬–∑’Ë∑”°“√«—¥ ·≈–§à“°”≈—ß àß∑’ËÕÕ°®“°

 “¬Õ“°“» (EIRP) ¢Õß WiMAX ·¡â«à“ √–¬–∑’Ë

§«√Àà“ß∑’Ë∑”„Àâ¢Õß§ÿ≥¿“æ°“√∫√‘°“√∑’Ë≈¥μË”≈ß

‰¡à “¡“√∂«—¥‰¥â‚¥¬μ√ß ·μà “¡“√∂§”π«≥‰¥â

®“° threshold I/N ratio ∑’Ë‰¥â®“°°“√∑¥ Õ∫

7.1.1) √–¬–∑’Ë§«√Àà“ß®“°°“√ Ÿ≠À“¬¢Õß

°“√∫√‘°“√¥“«‡∑’¬¡

√–¬–∑’Ë§«√Àà“ß√–À«à“ß WiMAX BS ·≈–

 ∂“π’¥“«‡∑’¬¡¿“§æ◊Èπ¥‘π ‡¡◊ËÕ WiMAX BS  àß¥â«¬

°”≈—ß àß∑’Ë Ÿß ÿ¥ “¡“√∂°”Àπ¥‰¥â®“°§à“ threshold

interference ∑’Ë«—¥‰¥â ≥ √–¬–∑“ß∑’Ë°”Àπ¥ ‚¥¬„™â

free space loss model ‡ªìπ ¡¡μ‘∞“π„π°“√§”π«≥

¥—ßπ—Èπ  ¡°“√∑’Ë„™â„π°“√À“√–¬–Àà“ß§◊Õ

D
PL
 = D1 √ (P

M
/P

1
)

‚¥¬ D
PL
 : √–¬–∑’Ë§«√Àà“ß∑’Ë„™â„π°“√

ªÑÕß°—π°“√ Ÿ≠À“¬¢Õß∫√‘°“√¥“«‡∑’¬¡ ‡¡◊ËÕ

°”≈—ß àß¢Õß WiMAX BS ¡’§à“¡“°∑’Ë ÿ¥

D
1
 : √–¬–∑’Ë§«√Àà“ß∑’Ë„™â„π°“√ªÑÕß°—π

°“√ Ÿ≠À“¬¢Õß∫√‘°“√¥“«‡∑’¬¡ ‡¡◊ËÕ°”≈—ß àß¢Õß

WiMAX BS ‡ªìπ P1
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P
M
 : °”≈—ß àß Ÿß ÿ¥¢Õß WiMAX BS («—μμå)

P1 : °”≈—ß àß¢Õß WiMAX BS ®“°°“√

∑¥ Õ∫∑’Ë∑”„Àâ¿“æ‚∑√∑—»πå‡√‘Ë¡∑’Ë®– freezing ∑’Ë

√–¬–Àà“ß D1 («—μμå)

‚¥¬„™â«‘∏’°“√§”π«≥π’È∑—Èß 3 °√≥’®–‰¥â

º≈≈—æ∏å¥—ßπ’È

1) °“√√∫°«π®“°°“√„™â§«“¡∂’Ë‡¥’¬«°—π

¢Õß∑—Èß Õß√–∫∫ √–¬–∑’Ë§«√Àà“ß§◊Õ 14 °.¡. ·≈–

28 °.¡.  ”À√—∫¬’ËÀâÕ A ·≈– ¬’ËÀâÕ B μ“¡≈”¥—∫

2) °“√√∫°«π®“°°“√„™â§«“¡∂’Ë¢â“ß‡§’¬ß

√–¬–∑’Ë§«√Àà“ß§◊Õ 1.6 °¡. ·≈– 0.9 °¡.  ”À√—∫

¬’ËÀâÕ A ·≈– ¬’ËÀâÕ B μ“¡≈”¥—∫

3) °√≥’°“√ à ß —≠≠“≥‡°‘π√–¥—∫

(overdrive) ‰ª¬—ß¿“§¢¬“¬°”≈—ßß“π LNA ‰¥â√–¬–

∑’Ë§«√Àà“ß§◊Õ 0.4 °¡. ·≈– 0.5 °¡.  ”À√—∫¬’ËÀâÕ A

·≈– B μ“¡≈”¥—∫

μ“√“ß∑’Ë 5 · ¥ß√–¬–∑’Ë§«√Àà“ß„π°√≥’∑’Ë‡°‘¥°“√ Ÿ≠À“¬¢Õß∫√‘°“√

μ“√“ß∑’Ë 6 · ¥ß√–¬–∑’Ë§«√Àà“ß„π°√≥’∑’Ë§ÿ≥¿“æ¢Õß°“√∫√‘°“√≈¥μË”≈ß
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7.1.2) √–¬–∑’Ë§«√Àà“ß¢Õß Õß√–∫∫∑’Ë∑”„Àâ

§ÿ≥¿“æ°“√∫√‘°“√ ∂“π’¥“«‡∑’¬¡¿“§æ◊Èπ¥‘π≈¥≈ß

‚¥¬π”§à“ threshold I/N ratio „πÀ—«¢âÕ

¢â“ßμâπ·≈–§à“ I/N requirement μ“¡¢âÕ‡ πÕ·π–

¢Õß ITU - R S.1432 [1] ¡“ª√–‡¡‘πÀ“√–¬–∑’Ë§«√

Àà“ß∑’Ë∑”„Àâ§ÿ≥¿“æ°“√∫√‘°“√¥“«‡∑’¬¡≈¥≈ß

°“√§”π«≥π’È„™â„π°√≥’°“√√∫°«π®“°°“√„™â

§«“¡∂’Ë‡¥’¬«°—π‡∑à“π—Èπ ‚¥¬Õ‘ßμ“¡ Recommendation

ITU - R S.1432, Apportionment of the Allowable

Error Performance Degradations to Fixed-Satellite

Service (FSS) Hypothetical Reference Digital Paths

Arising From Time Invariant Interference for Systems

Operating Below 15 GHz ÷́Ëß°“√√∫°«π¬‘π¬Õ¡

„Àâ‰¥â∂÷ß 6% ¢Õß noise„π√–∫∫¥“«‡∑’¬¡ (À√◊Õ

‡∑à“°—∫ I/N ∑’Ë - 12.2 dB) º≈≈—æ∏å®“°°“√§”π«≥

«‘∏’π’È‰¥â√–¬–∑’Ë§«√Àà“ß§◊Õ∑’Ë 116 °¡. ·≈– 170 °¡.

 ”À√—∫¬’ËÀâÕ A ·≈– B μ“¡≈”¥—∫

7.2. √–¬–∑’Ë§«√Àà“ß¢Õß Õß√–∫∫®“°°“√§”π«≥

∑“ß∑ƒ…Æ’

°“√§”π«≥®–„™â°“√§”π«≥°“√√∫°«π

¿“§æ◊Èπ¥‘π∑’Ë‡°‘¥¢÷Èπ‰¥â„π√–∫∫¥“«‡∑’¬¡ °àÕπ∑’Ë

√–∫∫¥“«‡∑’¬¡®–‡√‘Ë¡„™âß“π‰¡à‰¥â §à“°“√√∫°«π

 Ÿß ÿ¥∑’Ë¬Õ¡‰¥âπ—Èπ °Á‚¥¬°“√ª√–‡¡‘π®“°°“√∑’Ë„Àâ

§à“°”≈—ß àß¢Õß WiMAX  Ÿß ÿ¥ ·≈–√–¬–∑’Ë§«√Àà“ß

‚¥¬ WiMAX ¡’°”≈—ß àß 27 dBW „™â “¬Õ“°“»

·∫∫ omni-directional ∑’Ë¡’Õ—μ√“¢¬“¬∑’Ë 10 dBi ·≈–

 “¬Õ“°“»·∫∫ directional ∑’Ë¡’Õ—μ√“¢¬“¬ 18 dBi

‡ªìπº≈„Àâ§à“ EIRP ¢Õß WiMAX Õ¬Ÿà∑’Ë 37 dBm ·≈–

45 dBm μ“¡≈”¥—∫  à«π√–∫∫¥“«‡∑’¬¡∑—Ë«‰ª·≈–

°“√√∫°«πª√–‡¡‘π‰¥â®“°§à“æ“√“¡‘‡μÕ√å¢Õß ∂“π’

¥“«‡∑’¬¡¿“§æ◊Èπ¥‘π‰∑¬§¡ 5 ·≈–§à“æ“√“¡‘‡μÕ√å

¢Õß WiMAX BS „π∑’Ëπ’È„™â modem ¥“«‡∑’¬¡ DVB

 ”À√—∫√–∫∫ DTV (direct television) º≈°“√§”π«≥

 ∂“π’¥“«‡∑’¬¡¿“§æ◊Èπ¥‘π‰¥â§à“‡º◊ËÕ (link margin)

3.2 dB  ”À√—∫ DTV ∑’Ë„™â§◊Õ QPSK FEC3/4 ·≈–

RS 188/204 ¥—ß· ¥ß„πμ“√“ß¥â“π≈à“ßπ’È

æ“√“¡‘‡μÕ√å DTV §à“ Àπà«¬

EIRP downlink ¢Õß
27 dBW

DTV carrier

¢π“¥¢Õß “¬Õ“°“»√—∫ 2 M

Õ—μ√“¢¬“¬ “¬Õ“°“»√—∫
35.4 dBi

≥ §à“ Ÿß ÿ¥

¡ÿ¡‡ß¬¢Õß “¬Õ“°“»√—∫ 60 degree

Õ—μ√“¢¬“¬ “¬Õ“°“»√—∫
- 10 dBi

≥ side lobe

C/N uplink 25 dB

C/I intermodulation 18 dB

C/I adjacent satellite 22 dB

C/I WiMAX ‰¡à¡’

C/N downlink 9.8 dB

C/ (N+I) ∑—ÈßÀ¡¥
8.8 dB

∑’Ë “¬Õ“°“»√—∫

Modem C/ (N+I) threshold

 ”À√—∫ DTV QPSK FEC 3/4 5.6 dB

°—∫ RS 188/204

DTV system margin 3.2 dB

μ“√“ß∑’Ë 7 · ¥ß°“√§”π«≥∑“ß¥“«‡∑’¬¡
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°“√§”π«≥∑“ß¥“«‡∑’¬¡ (satel l i te l ink

calculation) π—Èπ  “¡“√∂π”‰ª„™â°—∫°√≥’°“√√∫°«π

®“°°“√„™â§«“¡∂’Ë ‡¥’¬«°—π·≈–°“√√∫°«π®“°

°“√„™â§«“¡∂’Ë¢â“ß‡§’¬ß‰¥â  à«π°√≥’°“√ àß —≠≠“≥

‡°‘π√–¥—∫ (overdrive) ‰ª¬—ß¿“§¢¬“¬°”≈—ßß“π

®–„™â§ÿ≥≈—°…≥–∑“ß‡∑§π‘§∑—Ë«‰ª¢Õß LNB ´÷Ëß®–

∑”„Àâ°“√§”π«≥ßà“¬¢÷Èπ √“¬≈–‡Õ’¬¥°“√§”π«≥

„π·μà≈–°√≥’‰¥â· ¥ß‰«â„πμ“√“ß¥—ß¥â“π≈à“ßπ’È

7.2.1) °“√§”π«≥°“√√∫°«π®“°°“√„™â

§«“¡∂’Ë‡¥’¬«°—π (Co - channel interference)

®“°§à“∑’Ë§”π«≥‰¥â√–∫∫¡’§à“‡º◊ËÕ (link

margin) Õ¬Ÿà∑’Ë 3.2 dB ∑”„Àâ√–∫∫¥“«‡∑’¬¡ “¡“√∂

∑πμàÕ°“√√∫°«π®“° WiMAX ‰¥â §à“°“√√∫°«π C/I

®“° WiMAX ·≈– §à“ threshold interference (I)

 “¡“√∂§”π«≥‰¥â ¥—ßπ—Èπ μ“¡ ¡¡ÿμ‘∞“π∑’Ë„Àâ

°”≈—ß àß¢Õß WiMAX  Ÿß ÿ¥ ®“°°“√„™â “¬Õ“°“»

·∫∫ omni-direct ional ·≈– “¬Õ“°“»·∫∫

directional π—Èπ  “¡“√∂À“√–¬–∑’Ë§«√Àà“ß¢Õß

 Õß√–∫∫‰¥â®“°°“√„™â “¬Õ“°“»·μà≈–™π‘¥

º≈∑’Ë‰¥â· ¥ß‰«â„πμ“√“ß∑’Ë 8

7.2.2) °“√§”π«≥°“√√∫°«π®“°°“√„™â§«“¡∂’Ë

¢â“ß‡§’¬ß (Adjacent - channel interference)

§à“°”≈—ß àß WiMAX ∑’Ë„™â„π°√≥’π’È

Õ‘ßμ“¡§à“°“√·æ√à§≈◊Ëπ∑’Ë‰¡àμâÕß°“√ (unwanted

emission EIRP) ®“°√“¬ß“π„π Report APT/AWF -

BWA_FSS çCo - existence of Broadband Wireless

Access Networks in the 3400 - 3800 MHz Band and

Fixed Satellite Service Networks in the 3400 - 4200

MHz Bandé, The APT wireless forum, January 2007

‚¥¬√“¬ß“ππ’È§à“ out-of-band emission ∑’Ë¬Õ¡√—∫‰¥â

 Ÿß ÿ¥∑’Ë “¬Õ“°“» ¢Õß WiMAX §◊Õ - 50 dBW/MHz

¥—ßπ—Èπ ®÷ß„™â«‘∏’°“√§”π«≥°“√√∫°«π‡À¡◊Õπ°√≥’

¢Õß°“√√∫°«π®“°°“√„™â§«“¡∂’Ë‡¥’¬«°—π √–¬–Àà“ß

∑’Ë‰¥â¥—ß· ¥ß‰«â„πμ“√“ß∑’Ë 8

7.2.3) °“√§”π«≥°“√√∫°«π∑’Ë‡°‘¥®“°°“√

 àß —≠≠“≥‡°‘π√–¥—∫‰ª¬—ß¿“§¢¬“¬°”≈—ß (LNB

overdrive)

„π∑“ß∑ƒ…Æ’ LNA ·≈– LNB ¢Õß

¥“«‡∑’¬¡‰¥â√—∫°“√ÕÕ°·∫∫„Àâ√—∫ —≠≠“≥∑’Ë

μË”¡“°·≈–„Àâ√—∫ —≠≠“≥∑—Èß§«“¡∂’Ë¡“μ√∞“π

·≈–§«“¡∂’Ë™à«ß¢¬“¬ ‰¥â (¬à“π 3.4 - 4.2 GHz)

°“√√∫°«π∑’Ë Ÿß¡“°®“° WiMAX  “¡“√∂∑”„Àâ

‡°‘¥°“√¢¬“¬ —≠≠“≥∑’Ë‰¡à‡ªìπ‡™‘ß‡ âπ (non-linear

behavior) ‡ªìπ‡Àμÿ„Àâ‡°‘¥°“√√∫°«π·∫∫ intermodulation

products ·≈–‡π◊ËÕß®“° LNA/LNB ¡’§«“¡ “¡“√∂

„π°“√√—∫ —≠≠“≥·∫∫ wideband ∑’Ë 800 MHz

®÷ß∑”„Àâ§≈◊Ëπæ“Àå¢Õß WiMAX ∑’ËÕ¬Ÿà∑’Ë„¥°Áμ“¡

¿“¬„π¬à“π§«“¡∂’Ë√—∫¢Õß LNA/LNB  “¡“√∂√∫°«π

§≈◊Ëπæ“Àå¢Õß¥“«‡∑’¬¡

μ“¡§ÿ≥≈—°…≥–∑“ß‡∑§π‘§¢Õß LNB

∑’Ë¡’Õ¬Ÿà„π∑âÕßμ≈“¥π—Èπ √–¥—∫ —≠≠“≥√∫°«π Ÿß ÿ¥

∑’Ë¿“§√—∫¢Õß ∂“π’¿“§æ◊Èπ¥‘π¥“«‡∑’¬¡°àÕπ°“√

Õ‘Ë¡μ—« (saturation) À√◊Õ overdrive ∑’Ë¬Õ¡√—∫‰¥âÕ¬Ÿà∑’Ë

- 60 dBm À“°„™â«‘∏’°“√§”π«≥°“√√∫°«π®“°

°“√„™â§«“¡∂’Ë‡¥’¬«°—π ®–‰¥â√–¬–∑’Ë§«√Àà“ß¢Õß

∑—Èß Õß√–∫∫¥—ß· ¥ß„πμ“√“ß∑’Ë 8
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°“√∑¥ Õ∫
Directional Antenna

(EIRP = 45 dBm)

Co - channel
131.5 °¡.

interference

Adj - channel
1.2 °¡.

interference

LNB Overdrive 0.34 °¡.

μ“√“ß∑’Ë 8 §à“√–¬–∑’Ë§«√Àà“ß®“°

°“√§”π«≥°“√√∫°«π∑“ß∑ƒ…Æ’

7.3 √–¬–∑’Ë§«√Àà“ß¢Õß Õß√–∫∫®“°º≈°“√»÷°…“

¢Õß APT

®“° Report ¢Õß APT/AWF - BWA_FSS

çCo-existence of Broadband Wireless Access

Networks in the 3400 - 3800 MHz Band and Fixed

Satellite Service Networks in the 3400 - 4200 MHz

Bandé, The APT wireless forum, January 2007 ·≈–

Document AWF - 3/17 çAssessment of Potential

Interference Between Broadband Wireless Access

(BWA) in 3.4 - 3.6 GHz Band and Fixed Satellite

Service (FSS) in 3.4 - 4.2 GHz Bandé, OFTA,

The 3rd meeting of the APT wireless forum, Hanoi,

Vietnam SR, 17 - 30 September 2006 ‰¥â√–¬–Àà“ß

¢Õß Õß√–∫∫§◊Õ WiMAX ·≈– FSS ¥—ßπ’È

ë °√≥’ Co - channel Õ¬Ÿà∑’Ë√–¬– 163 °¡.

ë °√≥’ Adjacent - channel Õ¬Ÿà∑’Ë√–¬– 2 °¡.

ë °√≥’ Overdrive LNB Õ¬Ÿà∑’Ë√–¬– 1.2 °¡.

7.4 √–¬–∑’Ë§«√Àà“ß¢Õß Õß√–∫∫®“°º≈°“√»÷°…“

¢Õß ITU - R

º≈®“° ITU - R working party 8F Document

8F/TEMP/599 - E, çSharing studies between

IMT - advance system and Geostationary satellite

networks in the fixed satellite service in the 3400 -

4200 and 4500 - 4800 MHz frequency bandsé

‰¥â§à“√–¬–Àà“ß¢Õß√–∫∫ WiMAX ·≈– FSS ¥—ßπ’È

ë °√≥’ Co - channel Õ¬Ÿà∑’Ë√–¬– 10 °¡. ¢÷Èπ‰ª

®π∂÷ß¡“°°«à“ 100 °¡.

ë °√≥’ Adjacent - channel ®–Õ¬Ÿà∑’Ë√–¬–À≈—°

10 °¡.

ë °√≥’ Overdrive LNB ®–Õ¬Ÿà∑’Ë√–¬–À≈—°

100 ‡¡μ√ ®π∂÷ß‰¡à°’Ë °¡.

8. ∫∑ √ÿª¢Õßº≈°“√∑¥ Õ∫
°“√∑¥ Õ∫„π§√—Èßπ’È‡ªìπ°“√»÷°…“°“√√∫°«π

®“° WiMAX „π¬à“π 3.5 GHz ‰ª¬—ß ∂“π’¥“«‡∑’¬¡

¿“§æ◊Èπ¥‘π FSS ‡æ◊ËÕÀ“√–¬–∑’Ë§«√Àà“ß„π°“√

ªÑÕß°—π‰¡à„Àâ√∫°«π ∂“π’¥“«‡∑’¬¡¿“§æ◊Èπ¥‘π

„π¬à“π 3.4 - 4.2 GHz À“°®–π”√–∫∫ WiMAX

¡“„Àâ∫√‘°“√„πª√–‡∑» ‚¥¬°“√»÷°…“°“√√∫°«π

®“°°“√„™â§«“¡∂’Ë‡¥’¬«°—π °“√„™â§«“¡∂’Ë¢â“ß‡§’¬ß

·≈–°“√√∫°«π∑’Ë‡°‘¥®“°°“√ àß —≠≠“≥‡°‘π√–¥—∫

(overdrive) ‰ª¬—ß¿“§¢¬“¬°”≈—ß¢Õß LNA À√◊Õ LNB

º≈°“√∑¥ Õ∫ º≈°“√§”π«≥ ·≈–º≈®“°°“√

»÷°…“¢ÕßÕß§å°√√–À«à“ßª√–‡∑» APT ·≈– ITU

‰¥â· ¥ß‰«â„πμ“√“ß∑’Ë 9 ®–‡ÀÁπ‰¥â«à“§à“∑’Ë‰¥â
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 Õ¥§≈âÕß°—∫°“√»÷°…“¢Õß APT ·≈– ITU - R ∑’Ë‰¥â

§à“√–¬–Àà“ßμ—Èß·μàÀ≈—°√âÕ¬‡¡μ√μâπÊ ®π∂÷ß

À≈“¬Ê √âÕ¬°‘‚≈‡¡μ√¢÷ÈπÕ¬Ÿà°—∫ª√–‡¿∑°“√√∫°«π

¢Õß WiMAX μàÕ ∂“π’¥“«‡∑’¬¡¿“§æ◊Èπ¥‘π FSS

Õ¬à“ß‰√°Áμ“¡°“√∑¥ Õ∫„π§√—Èßπ’È‰¡à‰¥â‡ªìπ

°“√∑¥ Õ∫·∫∫·¬à∑’Ë ÿ¥ (worst case) ‡π◊ËÕß®“°

„™â “¬Õ“°“»·∫∫ omni-direct ional ¢≥–∑’Ë

 “¬Õ“°“»¢Õß WiMAX BS ‚¥¬ª°μ‘®–‡ªìπ·∫∫

directional ∑’Ë¡’Õ—μ√“¢¬“¬ Ÿß°«à“ “¬Õ“°“»·∫∫

omni-directional ·≈–°”Àπ¥„Àâ¡’ —≠≠“≥°“√

√∫°«π‡æ’¬ß·À≈àß‡¥’¬«§◊Õ®“° WiMAX BS ¡“¬—ß

 ∂“π’¿“§æ◊Èπ¥‘π‰∑¬§¡ 5 ·μà„π°“√„™âß“π®√‘ß

Õ“®®–¡’À≈“¬Ê WiMAX BS ‡¢â“¡“√∫°«π wfh

πÕ°®“°π’È°“√∑¥ Õ∫¬—ß‰¡à‰¥â√«¡∂÷ß°“√√∫°«π

®“°Õÿª°√≥å WiMAX ∑“ßΩíòß≈Ÿ°§â“ ´÷Ëß “¡“√∂ √â“ß

°“√√∫°«π„π√–¥—∫∑’Ë Ÿß‰¥â

º≈°“√∑¥ Õ∫ °“√§”π«≥

∑“ß π“¡ ∑“ß∑ƒ…Æ’

°“√ Ÿ≠À“¬ §ÿ≥¿“æ §ÿ≥¿“æ

∑—ÈßÀ¡¥¢Õß °“√∫√‘°“√ °“√∫√‘°“√

°√≥’»÷°…“ ∫√‘°“√∑’Ë ∑’Ë·¬à≈ß∑’Ë ∑’Ë·¬à≈ß∑’Ë
º≈°“√»÷°…“ º≈°“√»÷°…“

EIRP 45 dBm EIRP 45 dBm EIRP 45 dBm
®“° APT ®“° ITU

¢Õß ¢Õß ¢Õß

WiMAX BS  WiMAX BS WiMAX BS

(ITU - R S.1432) (ITU - R S.1432)

Co - channel
™à«ß 10 °¡.

interference
14 - 28 °¡. 116 - 170 °¡. 131.5 °¡. 163 °¡. ∂÷ß¡“°°«à“

100 °¡.

Adj - channel
0.9 - 1.2 °¡. - 1.5 °¡. 2 °¡.

 Ÿß∂÷ß

interference 10 °«à“ °¡.

Overdrive of
0.4 - 0.5 °¡. - 0.3 °¡. 1.2 °¡.

À≈“¬√âÕ¬‡¡μ√

LNB ∂÷ßÀ≈“¬ °¡.

μ“√“ß∑’Ë 9 °“√‡ª√’¬∫‡∑’¬∫√–¬–Àà“ß∑’Ë®”‡ªìπ
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§«“¡∂’Ë¬à“π 3.4 - 4.2 GHz ‰¥â∂Ÿ°π”¡“„™â

„π°‘®°“√ ◊ËÕ “√¥“«‡∑’¬¡Õ¬à“ß°«â“ß¢«“ß„π·∂∫

‡Õ‡™’¬·ª´‘øî§√«¡∂÷ß¥“«‡∑’¬¡‰∑¬§¡ ‡ªìπ‡«≈“

À≈“¬ªï·≈–·π«‚πâ¡®–¡’°“√„™âß“π¡“°¢÷Èπ‡√◊ËÕ¬Ê

„πæ◊Èπ∑’Ë∑’Ë¡’ª√–™“°√Àπ“·πàπ ‡π◊ËÕß®“°¬à“π

C-band ‡À¡“–·°à°“√„™âß“π¡“°°«à“¬à“π Ku-band

‡æ√“–«à“¬à“π Ku-band À“°„™â„π·∂∫‡Õ‡™’¬

´÷Ëß‡ªìπæ◊Èπ∑’Ë∑’Ë¡’ª√‘¡“≥Ωπ¡“° ‡¡◊ËÕ¡’Ωπμ° ®–¡’

°“√ Ÿ≠À“¬¢Õß —≠≠“≥‰¥âßà“¬ ¥—ßπ—Èπ  ∂“π’

¥“«‡∑’¬¡¿“§æ◊Èπ¥‘π C-band ®÷ß∂Ÿ°π”¡“„™â„π°“√

√—∫ —≠≠“≥‚∑√∑—»πåÕ¬à“ß·æ√àÀ≈“¬

À“°¡’°“√„™âß“π√à«¡°—π√–À«à“ß WiMAX °—∫

FSS „πæ◊Èπ∑’Ë‡¥’¬«°—π ∑—Èß Õß∫√‘°“√®–μâÕß¡’√–¬–

Àà“ß√–¬–Àπ÷Ëßμ“¡∑’Ë°”Àπ¥ ·μà„π∑“ßªØ‘∫—μ‘‡«≈“

„™âß“π®√‘ßÕ“®‰¡à “¡“√∂√–∫ÿ√–¬–Àà“ß‰¥â ¥—ßπ—Èπ

®÷ß‡ªìπ‡√◊ËÕß¬“°∑’Ë®–√à«¡„™â§«“¡∂’Ë°—π ·≈–À“°

π”‡Õ“√–∫∫ WiMAX ¡“„™â ®–∑”„ÀâμâÕß¡’°“√

√–ß—∫°“√¢¬“¬ FSS „πÕπ“§μ ∑—ÈßÊ ∑’Ë°“√„™âß“π

„π¬à “ππ’È ¢Õß°‘ ®°“√¥“« ‡∑’ ¬¡¡’ °“√ „™â ß “π

§√Õ∫§≈ÿ¡æ◊Èπ∑’Ë∑—Ë«∑—Èß‡Õ‡™’¬ πÕ°®“°π’ÈÀ“°π”∑—Èß

 Õß√–∫∫¡“„™â®”‡ªìπ∑’Ë®–μâÕß¡’°“√ª√– “πß“π

°“√„™â§«“¡∂’Ë‡ªìπ°√≥’Ê ‰ª√–À«à“ß WiMAX ·≈–

FSS ‡æ◊ËÕªÑÕß°—π°“√√∫°«π´÷Ëß‡ªìπ‡√◊ËÕß¬“°

 ”À√—∫ºŸâ„Àâ∫√‘°“√ ‡π◊ËÕß®“°μâÕß‡ ’¬‡«≈“·≈–¡’

§à“„™â®à“¬ Ÿß ®÷ß √ÿª‰¥â«à“°“√√à«¡„™â§«“¡∂’Ë√–À«à“ß

√–∫∫ WiMAX °—∫√–∫∫ FSS „πª√–‡∑»‰∑¬

‰¡à “¡“√∂°√–∑”‰¥â

∑â“¬∑’Ë ÿ¥π’ÈμâÕß¢Õ¢Õ∫§ÿ≥‡®â“Àπâ“∑’Ë¢Õß

 ∂“π’¥“«‡∑’¬¡‰∑¬§¡∑’Ë¡’ à«π‡°’Ë¬«¢âÕß°—∫°“√

∑¥ Õ∫„π§√—Èßπ’È  ·≈–‰¥â®—¥∑”‡Õ° “√μ“¡∑’Ë

ºŸâ‡√’¬∫‡√’¬ß‰¥âÕâ“ßÕ‘ß‰«â¥â“π≈à“ßπ’È √«¡∑—ÈßμâÕß

¢Õ¢Õ∫§ÿ≥ §ÿ≥æß»å»—°¥‘Ï ß“¡¡‘μ√ ¡∫Ÿ√≥å ∑’Ë‰¥â

„Àâ¢âÕ¡Ÿ≈·≈–‡Õ° “√‡æ‘Ë¡‡μ‘¡„π°“√‡¢’¬π∫∑§«“¡π’È

‡º¬·æ√à°—∫ºŸâ π„®„π«ß°“√‚∑√§¡π“§¡‰¥â√—∫∑√“∫

‡Õ° “√Õâ“ßÕ‘ß
Document entitle çCo - existence test of WiMAX

in 3.4 - 3.6 GHz and Thaicom - 5 Satellite

Network in 3.4 - 4.2 GHz bandé from Shin

Satellite Public Company Limited written by

Chatpetch Bunyakate, Pipat Kittipiyakul and

Wantawath Intat
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Internet and Mobile Banking

§—§π“ß§å ®“¡–√‘°
»Ÿπ¬å¢âÕ¡Ÿ≈ ∂‘μ‘·≈–«‘®—¬‡»√…∞°‘®‚∑√§¡π“§¡
 ”π—°ß“π§≥–°√√¡°“√°‘®°“√‚∑√§¡π“§¡·Ààß™“μ‘

∏π“§“√∫πÕ‘π‡∑Õ√å‡πÁμ (Internet Banking) À¡“¬∂÷ß ∏π“§“√∑’Ë„Àâ∫√‘°“√∫π‡§√◊Õ¢à“¬Õ‘π‡∑Õ√å‡πÁμ

‡ªìπ∫√‘°“√ª√–‡¿∑Àπ÷Ëß„π∫√‘°“√∏π“§“√Õ‘‡≈Á°∑√Õπ‘° å À√◊Õ Electronic Banking À√◊Õ E-Banking ´÷ËßÀ¡“¬∂÷ß

∏π“§“√∑’Ë„Àâ∫√‘°“√ºà“π ◊ËÕÕ‘‡≈Á°∑√Õπ‘° åμà“ßÊ ‚¥¬ ◊ËÕ∑’Ëπ‘¬¡„™â‰¥â·°à Õ‘π‡∑Õ√å‡πÁμ μŸâ‡Õ∑’‡ÕÁ¡ (ATM)  ¡“√å∑°“√å¥

(Smart Card) À√◊Õ‚∑√»—æ∑å (Tele-Banking) ‡ªìπμâπ

·¡âª√–‡∑»‰∑¬®–‡ªìπÀπ÷Ëß„πª√–‡∑»∑’Ë¡’®”π«π¢Õß Touch Point ∑—Èß “¢“·≈–μŸâ‡Õ∑’‡ÕÁ¡¢Õß·μà≈–

∏π“§“√∑’Ë¡’Õ¬Ÿà¡“°¡“¬ ·μà∑“ß∏π“§“√¡Õß«à“¬—ß‰¡à¡“°æÕ∑’Ë®–∑”„Àâ§π “¡“√∂‡¢â“∂÷ß∏π“§“√‰¥â –¥«°¬‘Ëß¢÷Èπ

‡æ√“–°“√‡¢â“∂÷ß™àÕß∑“ß∫√‘°“√∑’ËÀ≈“°À≈“¬ ¬àÕ¡À¡“¬∂÷ß‡¡Á¥‡ß‘π∑’Ë®–‰À≈‡¢â“¡“¬—ß∏π“§“√‰¥â¡“°¢÷Èπ

√«¡∂÷ß°“√·¢àß¢—π°—π¢Õß∏π“§“√μà“ßÊ ∑’Ë√ÿπ·√ß¢÷Èπ¡“° ·≈–‡æ◊ËÕ°“√ √â“ß¿“æ≈—°…≥å∑’Ë∑—π ¡—¬ π—Ëπ∑”„Àâ

‡¡◊ËÕÀ≈“¬ªï∑’Ë·≈â«·π«§«“¡§‘¥¢Õß°“√‡ªî¥∏π“§“√ºà“πÕ‘π‡∑Õ√å‡πÁμ‰¥â‡√‘Ë¡¢÷Èπ „π™à«ß·√°π—Èπ Õ“®‰¡à‰¥â√—∫

§«“¡π‘¬¡®“°ºŸâ„™â∫√‘°“√¡“°π—° ‡æ√“–¬—ß¡’ªí≠À“‡√◊ËÕß§«“¡‰¡à‰«â«“ß„®„π§«“¡ª≈Õ¥¿—¬¢Õß√–∫∫°“√∑”

∏ÿ√°√√¡∑“ß°“√‡ß‘πºà“πÕ‘π‡∑Õ√å‡πÁμ∑’Ë‰¡à‰¥â√—∫‡Õ° “√À≈—°∞“π‡ªìπ≈“¬≈—°…≥åÕ—°…√∫π°√–¥“… À√◊Õ‰¡à‰¥â

∑”∏ÿ√°√√¡μàÕÀπâ“æπ—°ß“πÕ¬à“ß∑’Ë‡§¬∑”¡“μ≈Õ¥ ·≈–¬—ß¡’¢âÕ®”°—¥„π¥â“π°“√æ—≤π“√–∫∫À√◊Õ‚ª√·°√¡

·Õææ≈‘‡§™—Ëπ ∑”„Àâ¬—ß§ß¬ÿàß¬“°μàÕ°“√„™âß“π
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Õ¬à“ß‰√°Áμ“¡ ∏π“§“√∫πÕ‘π‡∑Õ√å‡πÁμ

ºà“π ◊ËÕ§Õ¡æ‘«‡μÕ√å‡√‘Ë¡‡ªìπ∑’Ëπ‘¬¡¡“°¢÷Èπ‡√◊ËÕ¬Ê

´÷Ëß¢Õ∫‡¢μ¢Õß°“√„Àâ∫√‘°“√ Õ“®ª√–°Õ∫‰ª¥â«¬

2  à«π ‰¥â·°à

1. °“√∫√‘°“√æ◊Èπ∞“π¢Õß∏π“§“√ ‡™àπ

°“√∫√‘°“√ àß¢âÕ§«“¡·®âß‡μ◊Õπ ∫√‘°“√‡™Á§¬Õ¥‡ß‘π

°“√‚Õπ‡ß‘π√–À«à“ß∫—≠™’¿“¬„π∏π“§“√ °“√‚Õπ‡ß‘π

√–À«à“ß∫—≠™’√–À«à“ß∏π“§“√ μ—¥∫—≠™’∫—μ√‡§√¥‘μ

¢Õß∏π“§“√

2. °“√∫√‘ °“√ ‡°’Ë ¬ «°—∫°“√∑”∏ÿ √°√√¡

√–À«à“ßºŸâ„™â∫√‘°“√°—∫∫√‘…—∑ ‡™àπ ∑”∏ÿ√°√√¡´◊ÈÕ-¢“¬

°“√™”√–‡ß‘π   §à“∫√‘°“√À√◊Õ “∏“√≥Ÿª‚¿§μà“ßÊ

°“√´◊ÈÕ¢Õßºà“πÕ‘π‡∑Õ√å‡πÁμ °“√´◊ÈÕμ—Î«¿“æ¬πμ√å

°“√‡μ‘¡‡ß‘π¡◊Õ∂◊Õ ·≈–°“√‡μ‘¡‡ß‘π™—Ë«‚¡ß‡°¡ÕÕπ‰≈πå

‡ªìπμâπ

°“√∑’Ë∫√√¥“∏π“§“√μà“ßÀ—π¡“„™â‡∑§‚π‚≈¬’

·≈– àß‡ √‘¡°“√„™â Internet Banking °—ππ—Èπ °Á‡æ◊ËÕ

‡®“–°≈ÿà¡μ≈“¥≈Ÿ°§â“∑’ËμâÕß°“√§«“¡ –¥«° ∫“¬

®“°°“√„™â∫√‘°“√¢Õß≈Ÿ°§â“√“¬¬àÕ¬®“°∑’Ë∫â“πÀ√◊Õ

∑’Ë∑”ß“π √«¡‰ª∂÷ß°“√„™â∫√‘°“√¢Õß°≈ÿà¡≈Ÿ°§â“∑’Ë

‡ªìπ∫√‘…—∑ (corporate) ∑’Ëπ‘¬¡∑”∏ÿ√°√√¡∑“ß°“√‡ß‘π

ºà“π∑“ß√–∫∫Õ‘π‡∑Õ√å‡πÁμ Õ’°∑—Èß·π«‚πâ¡ºŸâ„™â

∫√‘°“√‚¥¬‡©æ“–≈Ÿ°§â“√“¬¬àÕ¬‡√‘Ë¡„™â™àÕß∑“ß

Õ‘π‡∑Õ√å‡πÁμ„π°“√∑”∏ÿ√°√√¡¡“°¢÷Èπ ∑’Ë —ß‡°μ‡ÀÁπ

‰¥â™—¥πà“®–‡ªìπ°“√®à“¬¿“…’ºà“πÕ‘π‡∑Õ√å ‡πÁμ

´÷Ëß®“°®”π«πºŸâ„™â∫√‘°“√Õ‘π‡∑Õ√å‡πÁμπ—Èπ°Á¡’·π«‚πâ¡

∑’Ë Ÿß¢÷Èπ∑ÿ°ªï ®“°¢âÕ¡Ÿ≈®”π«πºŸâ„™â∫√‘°“√Õ‘π‡∑Õ√å‡πÁμ

§«“¡‡√Á« Ÿß (Internet Broadband) „πª√–‡∑»‰∑¬

(»Ÿπ¬å¢âÕ¡Ÿ≈ ∂‘μ‘·≈–«‘®—¬‡»√…∞°‘®‚∑√§¡π“§¡,

 ”π—°ß“π °∑™.) „π™à«ßªï æ.». 2550 - 2552 ∑’Ëºà“π¡“

æ∫«à“ª√‘¡“≥®”π«πºŸâ„™â∫√‘°“√ Internet Broadband

¡’°“√‡μ‘∫‚μ‡æ‘Ë¡¢÷Èπ‡√◊ËÕ¬Ê ‚¥¬ ≥  ‘Èπ‰μ√¡“ ∑’Ë 4

ªï 2552 ‰¥â¡’ª√‘¡“≥°“√„™â∫√‘°“√Õ‘π‡∑Õ√å‡πÁμ

§«“¡‡√Á« Ÿß‡ªìπ®”π«π 2,295,533 √“¬ ´÷Ëß‡μ‘∫‚μ

®“°‰μ√¡“ ‡¥’¬«°—π¢Õßªï 2551 ∂÷ß√âÕ¬≈– 28 ·≈–

§“¥°“√≥å«à“‡¡◊ËÕ∂÷ß ‘Èπªï 2553 ®”π«πºŸâ„™â∫√‘°“√

Õ‘π‡∑Õ√å‡πÁμ§«“¡‡√Á« Ÿß®–‡æ‘Ë¡¢÷ÈπÕ’°ª√–¡“≥

√âÕ¬≈– 10 ®“° ‘Èπªï 2552 ∂◊Õ‰¥â«à“‡ªìπ°“√‡®“–

°≈ÿà¡μ≈“¥„π∑‘»∑“ß∑’Ë∂Ÿ°μâÕß

¿“æ∑’Ë 1 · ¥ß®”π«πºŸâ„™â∫√‘°“√ Internet

Broadband „πª√–‡∑»‰∑¬ ªï æ.». 2550 - 2553
∑’Ë¡“ : »Ÿπ¬å¢âÕ¡Ÿ≈ ∂‘μ‘·≈–«‘®—¬‡»√…∞°‘®‚∑√§¡π“§¡

 ”π—°ß“π °∑™.

„πªí®®ÿ∫—π¡’∏π“§“√∑’Ë„Àâ∫√‘°“√ Internet

Banking Õ“∑‘

- çInternet Bankingé ¢Õß∏π“§“√‡Õ™‡Õ ∫’´’

- çUOB CyberBankingé ¢Õß∏π“§“√¬Ÿ‚Õ∫’

- çCitibank Onlineé ¢Õß∏π“§“√´‘μ’È·∫ß°å

- çSCB Easyé ¢Õß∏π“§“√‰∑¬æ“≥‘™¬å

- çKTB Onlineé ¢Õß∏π“§“√°√ÿß‰∑¬

- çK-Cyber Bankingé ¢Õß∏π“§“√° ‘°√‰∑¬

- çKrungsri Onlineé ¢Õß∏π“§“√°√ÿß»√’Õ¬ÿ∏¬“

- çBualuang iBankingé ¢Õß∏π“§“√°√ÿß‡∑æ

- çTMB Direct Internet Bankingé ¢Õß

∏π“§“√∑À“√‰∑¬
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- çCIMB Thai Internet bankingé ¢Õß

∏π“§“√´’‰Õ‡ÕÁ¡∫’

°“√∑’Ë·∑∫®–∑ÿ°∏π“§“√‰¥âÕÕ°∫√‘°“√ Internet

Banking °Á‡æ√“–‡∑§‚π‚≈¬’¥â“π§Õ¡æ‘«‡μÕ√å‚πâμ∫ÿä§

√«¡∂÷ß§«“¡√«¥‡√Á«„π°“√‡™◊ËÕ¡μàÕÕ‘π‡∑Õ√å‡πÁμ∑’Ë¡’

°“√æ—≤π“„Àâ¥’¢÷Èπ‡√◊ËÕ¬Ê ∑“ß∏π“§“√®÷ß‰¥â‡≈Áß‡ÀÁπ

∂÷ß§«“¡ ”§—≠¢Õß°≈ÿà¡≈Ÿ°§â“∑’Ëπ‘¬¡∑”°‘®°√√¡

¥â«¬°“√ÕÕπ‰≈πå∫π‚≈°Õ‘π‡∑Õ√å‡πÁμ Õ’°∑—Èß¬—ß

μâÕß°“√μ’μ≈“¥·≈–·ºà«ß°«â“ß‡æ◊ËÕ„Àâ‡°‘¥°“√„™â

∫√‘°“√¢Õß∏π“§“√∑’Ë¡“°¢÷Èπ·≈–¬—ß∑”„Àâ„°≈â™‘¥

≈Ÿ°§â“¬‘Ëß¢÷Èπ · ¥ß„Àâ‡ÀÁπ«à“ Õ‘π‡∑Õ√å‡πÁμ‡ªìπªí®®—¬

 ”§—≠„π°“√‡æ‘Ë¡ª√– ‘∑∏‘¿“æ„Àâ°—∫°“√„™â™’«‘μ

¢Õß§π¬ÿ§„À¡à·≈–°Á¬—ß‡ªìπ ‘ËßÕ”π«¬§«“¡ –¥«°

¢Õß°“√„Àâ∫√‘°“√¥â“πÕ◊ËπÊ Õ’°¡“°¡“¬ ‡æ√“–‡æ’¬ß

·§à§≈‘° °Á “¡“√∂‰¥â„π ‘Ëß∑’ËμâÕß°“√

‡π◊ËÕß®“°‡∑§‚π‚≈¬’ “√ π‡∑»‰¥â‡¢â“¡“¡’

∫∑∫“∑°—∫¡πÿ…¬å¡“°¢÷Èπ ‡¡◊ËÕ‡°‘¥ Internet Banking ·≈â«

‡∑§‚π‚≈¬’∑’Ë¡’°“√√‘ ‡√‘Ë¡∑”μ≈“¥μàÕ‰ª°Á‰¡àæâπ

‡∑§‚π‚≈¬’¥â“π°“√ ◊ËÕ “√∑“ß‚∑√»—æ∑å‡§≈◊ËÕπ∑’Ë

´÷Ëß∂◊Õ«à“‡ªìπªí®®—¬∑’ËÀâ“„π°“√¥”√ß™’«‘μ¢Õß¡πÿ…¬å

„πªí®®ÿ∫—π ‚¥¬‡√‘Ë¡μâπ®“°Õ¥’μ∑’Ë„™â ◊ËÕ “√∑“ß‡ ’¬ß

‡æ’¬ßÕ¬à“ß‡¥’¬« (Voice) μàÕ¡“‰¥â¡’°“√æ—≤π“‚¥¬

‡æ‘Ë¡§«“¡ “¡“√∂μà“ßÊ ‡ªìπ∫√‘°“√·∫∫¡‘„™à‡ ’¬ß

(Non-Voice) ´÷Ëß¡Ÿ≈§à“°“√„™â∫√‘°“√¢Õßμ≈“¥π’È¡’·π«‚πâ¡

‡μ‘∫‚μ‡æ‘Ë¡¢÷Èπ‡√◊ËÕ¬Ê ‚¥¬„π™à«ß‰μ√¡“ ·√°¢Õßªïπ’È

¡’¡Ÿ≈§à“√«¡Õ¬Ÿà∑’Ë 6,194 ≈â“π∫“∑ ´÷Ëß‡æ‘Ë¡ Ÿß¢÷Èπ®“°

‰μ√¡“  ÿ¥∑â“¬¢Õßªï 2552 ∂÷ß√âÕ¬≈– 5.21 ·≈–

®π∂÷ß ‘Èπªïπ’È§“¥«à“®–‡μ‘∫‚μ‡æ‘Ë¡¢÷Èπ®“° ‘Èπªï 2552

∂÷ßª√–¡“≥√âÕ¬≈– 36 (¥—ß¿“æ∑’Ë 2) μ—«Õ¬à“ß¢Õß

∫√‘°“√ Non-Voice ‡™àπ SMS MMS °“√√Õß√—∫

‰ø≈å‡ ’¬ßμà“ßÊ °“√‡≈àπ‡°¡ åÕÕπ‰≈πå °“√„™âß“π

Õ‘π‡∑Õ√å‡πÁμ μ≈Õ¥∂÷ß°“√∑”∏ÿ√°√√¡∑“ß°“√‡ß‘π

´÷Ëß‡ªìπ°“√π”‡Õ“‡∑§‚π‚≈¬’¡“º ¡º “π ‡æ◊ËÕ √â“ß

ª√–‚¬™πå„Àâ≈Ÿ°§â“ “¡“√∂∑”∏ÿ√°√√¡∑“ß°“√‡ß‘π

¥â«¬μπ‡Õßºà“π‚∑√»—æ∑å‡§≈◊ËÕπ∑’ËÕ¬à“ß –¥«°

√«¥‡√Á«‰¥âμ≈Õ¥ 24 ™—Ë«‚¡ß ¥—ßπ—Èπ‰¡à«à“®–‡ªìπ°“√

∫√‘°“√ Õ∫∂“¡¬Õ¥ ‚Õπ‡ß‘π ™”√–§à“ ‘π§â“·≈–

∫√‘°“√ (Bill Payment) ¥Ÿ¢âÕ¡Ÿ≈Õ—μ√“·≈°‡ª≈’Ë¬π

·≈–Õ—μ√“¥Õ°‡∫’È¬ ∫√‘°“√Õ“¬—¥‡™Á§·≈– ¡ÿ¥Ω“°

∫√‘°“√¥â“π∫—μ√‡§√¥‘μ ¥â“π‡ß‘π°Ÿâ ·≈–∫√‘°“√∑—Ë«‰ª

‡™àπ ∫√‘°“√≈Ÿ°§â“ —¡æ—π∏å °Á “¡“√∂„™â∫√‘°“√ºà“π

√–∫∫ Mobile Banking ‰¥â‡°◊Õ∫∑—ÈßÀ¡¥·≈â«

∫“ß∏π“§“√Õ“®‡√’¬°‰¥â«à“‡ªìπ°“√¬°∏π“§“√‰ª‰«â

„π¡◊Õ≈Ÿ°§â“‡≈¬∑’‡¥’¬«

¿“æ∑’Ë 2 · ¥ß¡Ÿ≈§à“°“√„™â∫√‘°“√ Non-voice

„πª√–‡∑»‰∑¬ ªï æ.». 2551 - 2553
∑’Ë¡“ : »Ÿπ¬å¢âÕ¡Ÿ≈ ∂‘μ‘·≈–«‘®—¬‡»√…∞°‘®‚∑√§¡π“§¡

 ”π—°ß“π °∑™.

®“° ‘Ëß∑’Ë≈Ÿ°§â“μâÕß°“√À≈—°Ê ‡¡◊ËÕ‡¢â“‰ª„™â

∫√‘°“√∏π“§“√ §◊Õ§«“¡ –¥«° ´÷Ëß§”«à“§«“¡ –¥«°

¢÷ÈπÕ¬Ÿà°—∫°≈ÿà¡≈Ÿ°§â“∑’Ë‡¢â“¡“„™â∫√‘°“√ °≈ÿà¡Õ“¬ÿ 60 ªï

 –¥«°‡æ√“– “¢“„°≈â∫â“π §π√ÿàπ„À¡à –¥«°‡æ√“–

‡∑§‚π‚≈¬’∑’Ë™à«¬„Àâ°“√∑”∏ÿ√°√√¡ –¥«° ∫“¬

‰¡à°≈—«‡∑§‚π‚≈¬’ ¡Õß°“√„™âß“π∏ÿ√°√√¡ºà“π¡◊Õ∂◊Õ
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‡ªìπ‡√◊ËÕß∏√√¡¥“ ´÷Ëßπ—Ëπ°Á§◊Õ°≈ÿà¡‡ªÑ“À¡“¬À≈—°¢Õß

Mobile Banking

Mobile Banking ‡°‘¥®“°°“√æ—≤π“√–∫∫

‚¥¬Ωíòß‚Õ‡ªÕ‡√‡μÕ√å (Operator) À√◊Õ ºŸâª√–°Õ∫°“√

‡ªìπÀ≈—°°àÕπ ∂◊Õ°”‡π‘¥§√—Èß·√°„πªï æ.». 2543

‚¥¬°“√√à«¡¡◊Õ°—π√–À«à“ß∏π“§“√° ‘°√‰∑¬ ·≈–

¥’·∑§ (À√◊Õ·∑§„πÕ¥’μ) æ—≤π“°“√„Àâ∫√‘°“√

∏ÿ√°√√¡ºà“π¡◊Õ∂◊Õ¿“¬„μâ∫√‘°“√ TFB e-Mobile

Banking ºà“π√–∫∫ SMS ‡ªìπ ◊ËÕ°≈“ß ‡ªî¥„Àâ∫√‘°“√

‡©æ“–∂“¡¬Õ¥∫—≠™’ ·≈–‚Õπ‡ß‘π√–À«à“ß∫—≠™’¢Õß

ºŸâ„™â∫√‘°“√ ºŸâ„™â∫√‘°“√®–μâÕßæ‘¡æå‚§â¥√À— ¢Õß

∏ÿ√°√√¡·μà≈–ª√–‡¿∑∑’Ë¡’®”π«πμ—«Õ—°…√¡“°

‡æ◊ËÕ àß¢âÕ¡Ÿ≈¡“¬—ß√–∫∫À≈—ß∫â“π¢Õß∏π“§“√„π

°“√∑”∏ÿ√°√√¡·μà≈–§√—Èß μàÕ¡“„πªï 2545 Mobile

Banking ‰¥â∂Ÿ°À¬‘∫¬°¢÷Èπ¡“„Àâ∫√‘°“√Õ’°§√—Èß¿“¬„μâ

‡∑§‚π‚≈¬’ WAP (Wireless Application Protocol)

‚¥¬¡’∏π“§“√‡Õ‡™’¬ ∏π“§“√°√ÿß‡∑æ ·≈–∏π“§“√

‰∑¬æ“≥‘™¬å ‡ªìπºŸâ„Àâ∫√‘°“√À≈—°„πμ≈“¥

„πªï 2548 ∏π“§“√·Ààßª√–‡∑»‰∑¬ ‡ªî¥„Àâ

„∫Õπÿ≠“μ·°à‚Õ‡ªÕ‡√‡μÕ√å„Àâ “¡“√∂π”‡ß‘π ¥

¢Õß≈Ÿ°§â“∑’Ë‰¡à„™à§à“∫√‘°“√‚∑√»—æ∑å¡“æ—°‰«â°àÕπ

·≈–„™â°—∫°‘®°√√¡®”æ«° Mobile Financial Service ‰¥â

·≈–¢≥–π—Èπ AIS, True Money À√◊Õ°≈ÿà¡∫√‘…—∑

‡®â“¢Õß∫√‘°“√ Paysbuy °Á‰¥â¢Õ„∫Õπÿ≠“μπ’È‰«â

¡“Õ¬Ÿà„π¡◊Õ °àÕπ®–°≈“¬‡ªìπ∑’Ë¡“¢Õß∫√‘°“√ mPay,

True Money ·≈– Paysbuy „πªï‡¥’¬«°—π Õ¬à“ß‰√°Á¥’

°“√„Àâ∫√‘°“√μà“ßÊ ¥—ß°≈à“«°Á¬—ß‰¡à‡ªìπ∑’Ëπ‘¬¡¢Õß

ºŸâ„™â∫√‘°“√‡∑à“„¥π—° ·μàμàÕ¡“„πªï 2551 Mobile

Banking °≈—∫¡“„Àâ∫√‘°“√Õ’°§√—Èß ·≈–¡’·π«‚πâ¡«à“

®–ª√– ∫§«“¡ ”‡√Á® ‰¡à‡À¡◊Õπ∑’Ëºà“π¡“ ‡¡◊ËÕ‡ªìπ

¬ÿ§¢Õß‚∑√»—æ∑å¡◊Õ∂◊Õ∑’Ë‡ªìπ‡À¡◊Õπ à«πÀπ÷Ëß„π™’«‘μ

ª√–®”«—π ¢≥–∑’Ë∏π“§“√§◊Õ ‘Ëß®”‡ªìπ∑’Ë™à«¬Õ”π«¬

§«“¡ –¥«°„π°“√∑”∏ÿ√°√√¡∑“ß°“√‡ß‘πμ—Èß·μàÕ¥’μ

∂÷ßªí®®ÿ∫—π ‡¡◊ËÕπ”∑—Èß Õß ‘Ëß¡“√«¡°—π®–æ∫«à“

√âÕ¬≈– 99 ¢Õß§π‰∑¬∑’Ë¡’‡ß‘πΩ“°∏π“§“√ ¥—ßπ—Èπ

®÷ß‰¡à·ª≈°∑’Ë Mobile Banking ‰¥â‡°‘¥¢÷ÈπÕ’°§√—Èß ·≈–

¡’∑’∑à“μÕ∫ πÕß°“√„™â™’«‘μª√–®”«—π·≈–æƒμ‘°√√¡

°“√„™âß“π¢ÕßºŸâ∫√‘‚¿§¡“°¢÷Èπ‡ ’¬¥â«¬ ∂◊Õ‡ªìπ

°“√°≈—∫¡“Õ’°§√—Èß¢Õß∫√‘°“√π’È¿“¬„μâ°“√æ—≤π“

√Ÿª·∫∫°“√„Àâ∫√‘°“√®“°Ωíòß¢Õß∏π“§“√ ‚¥¬

∏π“§“√° ‘°√‰∑¬ ∂◊Õ‡ªìπºŸâ„Àâ∫√‘°“√√“¬·√°Õ’°§√—Èß

°â“«‡¢â“¡“∑¥≈Õßμ≈“¥„π™à«ß‡¥◊Õπ¡’π“§¡ ªï 2551

÷́Ëß√à«¡°—∫æ—π∏¡‘μ√∑’Ë‡§¬√à«¡ß“π¡“·≈â«§√—ÈßÀπ÷ËßÕ¬à“ß

DTAC μ“¡¡“¥â«¬∏π“§“√‰∑¬æ“≥‘™¬åºŸâ„Àâ∫√‘°“√

√“¬‡°à“„πμ≈“¥Õ’°√“¬ ∑’Ë„Àâ∫√‘°“√ SCB Mobile

Banking ºà“π m.ScbEasy.com ‚¥¬„™â®’æ’Õ“√å‡Õ 

∫π´‘¡°“√å¥‡ªìπμâπ∑“ß Õ’°∑—Èß¬—ß¡’ ‡§∑’∫’ æÁÕ°‡°Áμ

·∫ß°‘Èß ¢Õß∏π“§“√°√ÿß‰∑¬ ·≈–∏π“§“√∑À“√‰∑¬

‚¥¬ ∑’‡ÕÁ¡∫’ M-Banking Õ’°¥â«¬ º≈ª√“°Ø«à“‡¡◊ËÕ

ª√–¡“≥ª≈“¬ªï 2551 æ∫«à“ ¬Õ¥≈Ÿ°§â“¢Õß∏π“§“√

∑’Ë„™â∫√‘°“√∏π“§“√ºà“π¡◊Õ∂◊Õ°«à“ 8 · π§π

¡’ª√‘¡“≥∏ÿ√°√√¡¡“°°«à“Àπ÷Ëß≈â“π∑√“π·´§™—Ëπ

μàÕ‡¥◊Õπ

„πΩíòß¢Õß‚Õ‡ªÕ‡√‡μÕ√åπ—Èπ ≈—°…≥–∫√‘°“√

¢Õß Mobile Banking ‚Õ‡ªÕ‡√‡μÕ√å¡—°®–∑”Àπâ“∑’Ë

°÷Ëß∏π“§“√ ‚¥¬®–‡ªìπ∑“ßºà“π„Àâ∏π“§“√‰¥â‡¢â“¡“

„™â‡§√◊Õ¢à“¬¢Õßμπ ¥â«¬°“√ºŸ°∫—≠™’∏π“§“√

À¡“¬‡≈¢∫—μ√‡§√¥‘μ ‡¢â“°—∫À¡“¬‡≈¢‚∑√»—æ∑å¢Õß

‡®â“¢Õß‡§√◊ËÕß ·≈–·∫àß à«π·∫àß∑’Ë‡°‘¥®“°°“√

∑”∏ÿ√°√√¡·μà≈–Õ¬à“ß°—πÕ¬à“ß≈ßμ—« „π‡«≈“‡¥’¬«°—π

‚Õ‡ªÕ‡√‡μÕ√å®–∂◊Õ‚Õ°“ „™â∫√‘°“√¥—ß°≈à“«„π°“√

æ—°‡ß‘π ¥¢Õß≈Ÿ°§â“‡Õ“‰«â„π√–∫∫ ·≈–∑”°“√

§‘¥§âπ∫√‘°“√∑’Ë®–„ÀâºŸâ§π‰¥â„™â‡ß‘π∑’Ëæ—°‡Õ“‰«â„π√–∫∫

Õ“∑‘ ∑”μŸâ¢“¬¢Õß∑’Ë “¡“√∂‡Õ“‚∑√»—æ∑å¡◊Õ∂◊Õ·μ–



247§≥–°√√¡°“√°‘®°“√‚∑√§¡π“§¡·Ààß™“μ‘

·≈–À—°‡ß‘π∑’ËºŸ°°—∫¡◊Õ∂◊Õ‰«â À√◊ÕÀ«—ß„Àâ≈Ÿ°§â“„™â‡ß‘π

∑’ËΩ“°‰«â„π°“√®à“¬§à“∫√‘°“√‚∑√»—æ∑å√“¬‡¥◊Õπ

‡μ‘¡‡ß‘π À√◊Õ·¡â·μà„™â®à“¬§à“ “∏“√≥Ÿª‚¿§μà“ßÊ

¿“æ∑’Ë 3 · ¥ß process diagram ¢Õß Mobile

Banking communication network

μ— «Õ¬à “ß∫√‘ °“√∏π“§“√∫π¡◊Õ∂◊ Õ¢Õß

‚Õ‡ªÕ‡√‡μÕ√å ‡™àπ ¢Õß “¡§à“¬¬—°…å„À≠à Õ—π‰¥â·°à

AIS ¡’∫√‘°“√ AIS Mobile Banking „Àâ≈Ÿ°§â“ “¡“√∂

‡¢â“∂÷ß°“√∑”∏ÿ√°√√¡∑“ß°“√‡ß‘π¢Õß 5 ∏π“§“√™—Èππ”

ª√–°Õ∫¥â«¬ ∏π“§“√°√ÿß‡∑æ, ° ‘°√‰∑¬, °√ÿß‰∑¬,

‰∑¬æ“≥‘™¬å ·≈–∑À“√‰∑¬ ‚¥¬≈Ÿ°§â“μâÕß¥“«πå‚À≈¥

‚ª√·°√¡ AIS Mobile Banking ¡“μ‘¥μ—Èß‰«â∫π¡◊Õ∂◊Õ

¢Õßμ—«‡Õß ®“°π—Èπ‡¡◊ËÕ≈Ÿ°§â“μâÕß°“√„™â∫√‘°“√ °Á‡æ’¬ß

°¥‡¢â“‰ª∑’Ë‡¡πŸ¥—ß°≈à“«  ”À√—∫Õ—μ√“§à“∫√‘°“√

„π°“√∑”∏ÿ√°√√¡ºà“π¡◊Õ∂◊Õ®–‡ªìπÕ—μ√“‡¥’¬«°—∫

°“√∑”∏ÿ√°√√¡ºà“π∑“ßÕÕπ‰≈πå∑’Ë·μà≈–∏π“§“√

°”Àπ¥ ‚¥¬‰¡à¡’§à“∏√√¡‡π’¬¡„¥Ê ‡æ‘Ë¡‡μ‘¡ ‡æ’¬ß·μà

μâÕß‡ ’¬§à“ GPRS  ”À√—∫°“√„™â„π·μà≈–§√—Èß

·≈–¬—ß¡’∫√‘°“√ mPay „Àâ∫√‘°“√∏ÿ√°√√¡∑“ß°“√‡ß‘π

∫π‚∑√»—æ∑å¡◊Õ∂◊Õ ÷́Ëß‰¥â√—∫Õπÿ≠“μ®“°∏π“§“√

·Ààßª√–‡∑»‰∑¬„Àâ¥”‡π‘π°“√∏ÿ√°‘®¥—ß°≈à“«‡ªìπ

√“¬·√° ‡ªìπ∑“ß‡≈◊Õ°¢Õß°“√™”√–§à“ ‘π§â“·≈–

∫√‘°“√ ‚¥¬¡’∏π“§“√™—Èππ”μà“ßÊ √à«¡‡ªìπæ—π∏¡‘μ√

À√◊Õ„π à«π¢Õß DTAC ∑’Ë√à«¡¡◊Õ°—∫∏π“§“√° ‘°√‰∑¬

‡ªî¥∫√‘°“√ ATM SIM ‚¥¬≈Ÿ°§â“ “¡“√∂‡™Á§¬Õ¥‡ß‘π

‚Õπ‡ß‘π √—∫∫√‘°“√‡μ◊Õπ°“√™”√–‡ß‘π ·≈–™”√–§à“

∫√‘°“√μà“ßÊ ‰¥âºà“π∫√‘°“√π’È  à«π§à“¬ True Move π—Èπ

‡ªìπ°“√„Àâ∫√‘°“√∑’Ë‡√’¬°«à“ True Money ́ ÷Ëß‡ªìπ∫√‘°“√

°“√‡ß‘π∑’Ë‰¥â√—∫°“√æ—≤π“¢÷Èπ‡æ◊ËÕ„™â∫π‚∑√»—æ∑å

‡§≈◊ËÕπ∑’Ë¢Õß∑√Ÿ¡Ÿø‚¥¬‡©æ“– ‚¥¬¥“«πå‚À≈¥‡¡πŸ

True Money ≈ß∑–‡∫’¬π‡æ◊ËÕ ¡—§√∫√‘°“√·≈–‡μ‘¡‡ß‘π

‡¢â“∫—≠™’∑√Ÿ¡—ππ’Ë °Á®– “¡“√∂∑”∏ÿ√°√√¡°“√‡ß‘π

‡μ‘¡-®à“¬-‚Õπ-∂Õπ ‰¥â ÷́ËßÕ“®‰¡à‰¥â√à«¡¡◊Õ°—∫

∏π“§“√æ“≥‘™¬å„¥‚¥¬μ√ß ·μà “¡“√∂‡μ‘¡‡ß‘π‡¢â“

True Money ‰¥â‚¥¬ºà“π∫—≠™’À√◊Õ∫—μ√‡§√¥‘μ¢Õß

∏π“§“√μà“ßÊ

¥â“π∏π“§“√æ“≥‘™¬å¬—ß§ß¡Õß‡ÀÁπ·π«‚πâ¡

°“√‡μ‘∫‚μ¢Õß Mobile Banking ®÷ßμâÕßæ¬“¬“¡

§‘¥§âπ‡∑§‚π‚≈¬’¥â“ππ’È ‡æ◊ËÕ √â“ß·Õææ≈‘‡§™—Ëπ

∫πÀπâ“®Õ‚∑√»—æ∑å‡§≈◊ËÕπ∑’Ë ‡æ◊ËÕ‡æ‘Ë¡§«“¡ –¥«°

„π°“√‡¢â“„™âß“π‰¥âßà“¬¬‘Ëß¢÷Èπ Õ¥§≈âÕß°—∫§«“¡

μâÕß°“√¢ÕßºŸâ∫√‘‚¿§ ®“°∑’Ë‡ªìπ°“√„™âß“πºà“π

Internet Browser ´÷Ëß‡ªìπ°“√‡™◊ËÕ¡μàÕ‚¥¬°“√„™â

GPRS, EDGE À√◊Õ 3G À√◊Õ∑’Ë‡√’¬°«à“ Mobile Internet

‡æ◊ËÕ √â“ß§«“¡æ√âÕ¡¢Õßμ≈“¥‚∑√»—æ∑å‡§≈◊ËÕπ∑’Ë

÷́Ëß¡’Õ—μ√“°“√‡μ‘∫‚μ¢Õß®”π«π Subscriber ∑’Ë
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§àÕπ¢â“ß Ÿß · ¥ß‰¥â¥—ß¿“æ∑’Ë 4 ‚¥¬¿“¬„π√–¬–‡«≈“

5 ªï À¡“¬‡≈¢∑’Ë¡’°“√≈ß∑–‡∫’¬π‡ªî¥„™â∫√‘°“√¡’°“√

‡μ‘∫‚μ∂÷ß√âÕ¬≈– 116.5 ·≈–¬—ß π—∫ πÿπ‰¥â¥â«¬

μ—«‡≈¢¡Ÿ≈§à“°“√„™â∫√‘°“√ Non-Voice ∑’Ë¡’¡Ÿ≈§à“¢Õß

°“√„™â∫√‘°“√¥â“π¢âÕ¡Ÿ≈ ‡™àπ ∫√‘°“√ Multimedia Õ“∑‘

E-mail, Internet Browsing, Mobile Music, Mobile Video

·≈–∫√‘°“√ Portable Broadband ‰¥â·°à 2.5G ·≈– 3G

¡’·π«‚πâ¡‡æ‘Ë¡¢÷ÈπÕ¬à“ßμàÕ‡π◊ËÕß

¿“æ∑’Ë 4 · ¥ß®”π«π Mobile Subscriber

„πª√–‡∑»‰∑¬ ªï æ.». 2545 - 2552
∑’Ë¡“ : »Ÿπ¬å¢âÕ¡Ÿ≈ ∂‘μ‘·≈–«‘®—¬‡»√…∞°‘®‚∑√§¡π“§¡

 ”π—°ß“π °∑™.

¿“æ∑’Ë 5 · ¥ß¡Ÿ≈§à“°“√„™â∫√‘°“√∑’Ë¡‘„™à‡ ’¬ß

(Non-voice) ¢ÕßºŸâ„Àâ∫√‘°“√‚∑√»—æ∑å‡§≈◊ËÕπ∑’Ë

·¬°μ“¡ª√–‡¿∑∫√‘°“√
∑’Ë¡“ : »Ÿπ¬å¢âÕ¡Ÿ≈ ∂‘μ‘·≈–«‘®—¬‡»√…∞°‘®‚∑√§¡π“§¡

 ”π—°ß“π °∑™. (√«∫√«¡¢âÕ¡Ÿ≈®“° IDC)

ªí®®ÿ∫—π¡’∏π“§“√∑’Ë “¡“√∂„™â∫√‘°“√ Mobile

Banking Application ∫π‚∑√»—æ∑å‡§≈◊ËÕπ∑’Ë·∫∫

Smart Phone Õ“∑‘

- ∫√‘°“√ çSCB Widgeté ¢Õß

∏π“§“√‰∑¬æ“≥‘™¬å

- ∫√‘°“√ ç‡§∑’∫’ æÁÕ°‡°Áμ ·∫ß°‘Èßé ¢Õß

∏π“§“√°√ÿß‰∑¬

- ∫√‘°“√ çK-Mobile Banking Plusé ¢Õß

∏π“§“√° ‘°√‰∑¬

≈à“ ÿ¥∏π“§“√° ‘°√‰∑¬‰¥â‡ªî¥‡º¬«à“ ∫√‘°“√

∏π“§“√ºà“π‚∑√»—æ∑å¡◊Õ∂◊Õ° ‘°√‰∑¬ (K-Mobile

Banking) ‰¥â√—∫§«“¡π‘¬¡‡æ‘Ë¡¢÷ÈπÕ¬à“ßμàÕ‡π◊ËÕß ‚¥¬

≥  ‘Èπ‡¥◊Õπ¡‘∂ÿπ“¬πªï 2553 ¡’≈Ÿ°§â“ºŸâ„™â∫√‘°“√

®”π«π°«à“ 1.8 ≈â“π√“¬ ‡μ‘∫‚μ®“°™à«ß‡¥’¬«°—π¢Õß

ªï 2552 ª√–¡“≥√âÕ¬≈– 24 ∂◊Õ«à“‰¥â√—∫°“√μÕ∫√—∫

∑’Ë¥’‡¬’Ë¬¡ ®“°æƒμ‘°√√¡°“√„™âß“π Mobile Banking

®–‰¥â√—∫§«“¡π‘¬¡Õ¬à“ß·æ√àÀ≈“¬‰¥â®–μâÕß¡’ºŸâ„™âß“π

ª√–¡“≥ 1 ≈â“π√“¬‡ªìπμâπ‰ª‡æ◊ËÕ‡°‘¥°√–· °√–μÿâπ

ºŸâ∑’Ë¬—ß‰¡à‡§¬„™â‰¥â∑¥≈Õß„™âμ“¡ ‚¥¬≈Ÿ°§â“π‘¬¡„™â

∫√‘°“√‡μ‘¡‡ß‘π‚∑√»—æ∑å¡◊Õ∂◊Õ ·≈–°“√™”√–„∫‡√’¬°

‡°Á∫‡ß‘πμà“ßÊ ºà“π K-Mobile Banking ‡ªìπ ®”π«π

‡°◊Õ∫ 4 ≈â“π√“¬°“√ ‡μ‘∫‚μ®“°™à«ß‡¥’¬«°—π¢Õß

ªï°àÕπ°«à“√âÕ¬≈– 60 ‡π◊ËÕß®“°‡ªìπ∫√‘°“√∑’Ë™à«¬

Õ”π«¬§«“¡ –¥«°„Àâ≈Ÿ°§â“ “¡“√∂∑”∏ÿ√°√√¡

„π™’«‘μª√–®”«—π‰¥â –¥«°∑ÿ°∑’Ë∑ÿ°‡«≈“ ·≈–¡’

§«“¡ª≈Õ¥¿—¬ Ÿß πÕ°®“°π—Èπ „πªï 2552 ºà“π¡“

∫√‘…—∑ ∑√Ÿ ¡—ππ’Ë ®”°—¥ °Áª√– ∫§«“¡ ”‡√Á®®“°

°“√„Àâ∫√‘°“√∏ÿ√°√√¡°“√‡ß‘πºà“π¡◊Õ∂◊Õ ∫—μ√‡ß‘π ¥

·≈–ÕÕπ‰≈πå ·∫∫§√∫«ß®√¢Õß‰∑¬ ‡©≈’Ë¬°«à“

35 ≈â“π∏ÿ√°√√¡μàÕ‡¥◊Õπ ¥â«¬¬Õ¥ºŸâ„™â∫√‘°“√

∑√Ÿ¡—ππ’Ë∫π¡◊Õ∂◊Õ∑√Ÿ¡Ÿø √«¡°«à“ 5.7 ≈â“π√“¬
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„π¥â“π§«“¡ª≈Õ¥¿—¬π—Èπ ∑“ß∏π“§“√·≈–

‚Õ‡ªÕ‡√‡μÕ√å¬—ßμâÕß§”π÷ß∂÷ß§«“¡ª≈Õ¥¿—¬®“°

°“√∂Ÿ°‚®√°√√¡¢âÕ¡Ÿ≈∑“ß°“√‡ß‘π„πÀ≈“¬√Ÿª·∫∫

¥—ßπ—Èπ®÷ßμâÕß¡’¡“μ√°“√°“√√—°…“§«“¡ª≈Õ¥¿—¬

 ”À√—∫¢âÕ¡Ÿ≈∑“ß°“√‡ß‘π¢Õß≈Ÿ°§â“∑’Ë‰¥â¡“μ√∞“π

·≈–°“√ªÑÕß°—π°“√©âÕ‚°ß∑“ßÕ‘π‡∑Õ√å‡πÁμ ‡æ◊ËÕ„Àâ

ºŸâ„™â∫√‘°“√¡’§«“¡¡—Ëπ„®„π°“√∑”∏ÿ√°√√¡ ‡™àπ

∏π“§“√ à«π„À≠à¡’°“√„™â‡∑§‚π‚≈¬’√—°…“§«“¡

ª≈Õ¥¿—¬ SSL Secure Socket Layer (SSL Protocol)

∑’Ë¡’°“√‡¢â“√À— „Àâ°—∫ Web Application „π°“√

ªÑÕß°—π¢âÕ¡Ÿ≈ Username ·≈– Password ¢Õß

≈Ÿ°§â“∏π“§“√ πÕ°®“°π’È·≈â«∏π“§“√¬—ß§«√„Àâ

§«“¡ ”§—≠„π‡√◊ËÕß°“√„Àâ§«“¡√Ÿâ‡∫◊ÈÕßμâπ„π‡√◊ËÕß

§«“¡ª≈Õ¥¿—¬·°àºŸâ„™â∫√‘°“√ ‡™àπ °“√ log in -

log out Õ¬à“ß∂Ÿ°«‘∏’ ‡ªìπμâπ

Mobile Banking πÕ°®“°®–‡À¡“–°—∫

§π√ÿàπ„À¡à ºŸâª√–°Õ∫∏ÿ√°‘®·≈â« °Á¬—ß “¡“√∂„™â°—∫

°≈ÿà¡æπ—°ß“π∫√‘…—∑À√◊Õæπ—°ß“π‚√ßß“π∑’ËμâÕß°“√

‚Õπ‡ß‘π ‚¥¬‰¡àμâÕßμàÕ·∂«√Õ„™âμŸâ‡Õ∑’‡ÕÁ¡ °Á™à«¬

¬àπ√–¬–‡«≈“„π°“√∑”∏ÿ√°√√¡∑“ß°“√‡ß‘π‰ª‰¥â¡“°

À√◊ÕºŸâ§π∑’ËÕ¬Ÿà™π∫∑Àà“ß‰°≈∑’ËÀ“∏π“§“√ “¢“¬àÕ¬

À√◊ÕμŸâ‡Õ∑’‡ÕÁ¡‰¥â¬“° ∑’Ë„¥∑’Ë¡’‡æ’¬ß·§à —≠≠“≥

‚∑√»—æ∑å°Á “¡“√∂„™â∫√‘°“√∏π“§“√∫π¡◊Õ∂◊Õ‰¥â

∑”„Àâª√–À¬—¥§à“‡¥‘π∑“ß·≈–¬—ßª√–À¬—¥‡«≈“‰¥âÕ’°¥â«¬

„π à«π·π«‚πâ¡¢Õß®”π«πºŸâ„™â∫√‘°“√ Mobile

Banking π—Èππà“®–¡’¡“°¢÷Èπ‡√◊ËÕ¬Ê ‡æ√“–‚∑√»—æ∑å

‡§≈◊ËÕπ∑’Ë∑’Ë∂Ÿ°æ°μ‘¥μ—«°—∫ºŸâ„™âÕ¬Ÿàμ≈Õ¥‡«≈“‰¡à‡«âπ

·¡â·μàÕ¬Ÿà∫â“π ‡ªìπÕÿª°√≥å∑’ËÕ¬Ÿà„°≈âμ—«ºŸâ∫√‘‚¿§·≈–

‡ªìπ™àÕß∑“ßÀπ÷Ëß∑’Ë®–μÕ∫‚®∑¬å§«“¡ –¥«° ∫“¬

„Àâ°—∫ºŸâ„™â„π°“√∑”∏ÿ√°√√¡°“√‡ß‘π‰¥â‡ªìπÕ¬à“ß¥’

¿“æ∑’Ë 6 · ¥ßμ—«Õ¬à“ß SSL Secure Socket Layer (SSL Protocol)
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·≈–¬—ß “¡“√∂æ—≤π“„Àâ¡’∫√‘°“√„À¡àÊ ∑’Ë‰¡à

‡°’Ë¬«¢âÕß°—∫°“√∑”∏ÿ√°√√¡ºà“π∏π“§“√ ‡™àπ ∫√‘°“√

‡ÕÁπ‡μÕ√å‡∑π‡¡âπμå ‚¥¬√à«¡¡◊Õ°—∫‚√ß¿“æ¬πμå

„Àâ∫√‘°“√™”√–∫—μ√™¡¿“æ¬πμ√å  √â“ß§«“¡

 –¥«° ∫“¬„π°“√„™â∫√‘°“√¡“°¢÷Èπ ·≈–Õ“®

æ—≤π“‰ª‡ªìπ°“√„™â ‚∑√»—æ∑å ‡§≈◊ËÕπ∑’Ë·μ–°—∫

‡§√◊ËÕß™”√–‡ß‘π·∑π°“√°¥μ—«‡≈¢ºà“πÀπâ“®Õ¡◊Õ∂◊Õ

„π°“√™”√–§à“∫√‘°“√À√◊Õ ‘π§â“μà“ßÊ ‚¥¬°“√

Ωíß™‘æ∑’Ë‡√’¬°«à“ RFID ≈ß„π¡◊Õ∂◊Õ∑’Ë¡’°“√„™âß“π

Õ¬à“ß·æ√àÀ≈“¬·≈â«„πª√–‡∑»≠’Ëªÿàπ‡°‘¥¢÷Èπ°—∫

ª√–‡∑»‰∑¬„πÕπ“§μÀ“°√—∞∫“≈°”Àπ¥„Àâ√–∫∫

¢π àß “∏“√≥–Õ¬à“ß ∫’∑’‡Õ  ‡ÕÁ¡Õ“√å∑’ ·≈–

·Õ√åæÕ√åμ≈‘ß§å‡ªìπ¡“μ√∞“π‡¥’¬«°—π„π°“√™”√–‡ß‘π

°“√π”‡∑§‚π‚≈¬’ RFID ¡“ºπ«°°—∫ Mobile Banking

μÕ∫ πÕß‰≈ø ‰μ≈å¢Õßª√–™“™π ®–∑”„Àâ°“√

„™âß“πºà“π™àÕß∑“ßπ’È‰¥â√—∫§«“¡π‘¬¡¡“°¢÷Èπ ·≈–

∫√‘°“√ Mobile Banking ¬—ßÕ“®‰¥â√—∫°“√ π—∫ πÿπ

®“°°≈ÿà¡ NGO ∑’Ë‡°’Ë¬«¢âÕß°—∫°“√Õπÿ√—°…åæ≈—ßß“π

‡æ√“–°“√∑”∏ÿ√°√√¡∑“ß°“√‡ß‘π¥—ß°≈à“«‡ªìπ

·∫∫‰√â‡Õ° “√ À√◊Õ∑’Ë‡√’¬°«à“ Paperless ∑”„Àâ‡°‘¥

°“√„™â°√–¥“…∑’ËπâÕ¬≈ß ∑—Èß‚Õ‡ªÕ‡√‡μÕ√å·≈–

∏π“§“√æ“≥‘™¬å°Á®–¬—ß§ß„Àâ§«“¡ ”§—≠°—∫°“√„Àâ

∫√‘°“√ Mobile Banking ·≈–§‘¥§âππ«—μ°√√¡„À¡àÊ

Õ’°∑—Èß√à«¡¡◊Õ°—πº≈—°¥—π∑”°“√„™â∫√‘°“√ Mobile

Banking „Àâ¡’»—°¬¿“æ„π°“√‡μ‘∫‚μμàÕ‰ª„πÕπ“§μ
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‡Õ° “√Õâ“ßÕ‘ß

»Ÿπ¬å¢âÕ¡Ÿ≈ ∂‘μ‘·≈–«‘®—¬‡»√…∞°‘®‚∑√§¡π“§¡

 ”π—°ß“π§≥–°√√¡°“√°‘®°“√‚∑√§¡π“§¡

·Ààß™“μ‘

¡“√Ÿâ®—° K-Mobile Banking μÕπ 1 Website http://

www.tpa.or.th/

‡∑§‚π‚≈¬’ “√ π‡∑»°—∫Õ‘π‡∑Õ√å‡πÁμ website http://

www.tpa.or.th/

®ÿ≈ “√√–∫∫°“√™”√–‡ß‘π ©∫—∫‡¥◊Õπ μÿ≈“§¡ 2551

∏π“§“√·Ààßª√–‡∑»‰∑¬ website http://

www.bot.or.th/

√–∫∫√—°…“§«“¡ª≈Õ¥¿—¬·∫∫ Secure Socket Layer

(SSL) website http://www.vcharkarn.com/

AIS  √â“ß‡∑√π¥å„À¡à ∏π“§“√∫π¡◊Õ∂◊Õ √«¡ 5 ·∫ß§å

™—Èππ” «—π∑’Ë : 8 μÿ≈“§¡ 2552 website http://

news.siamphone.com/

Marketing War : Mobile Banking : Trend À√◊Õ

°√–·  (Marketeer/æ.¬./51) website http://

www.marketeer.co.th/

∏π“§“√∫π¡◊Õ∂◊Õ πÈ”§â“ß ‰™¬æÿ≤ Positioning

Magazine (°—π¬“¬π 2551) website http://

www.positioningmag.com/

True money ºß“¥ºŸâπ”∏ÿ√°√√¡°“√‡ß‘π e-Money „π

‡¡◊Õß‰∑¬ ª√–°“»·ºπ°“√¥”‡π‘πß“πªï 2553

(12/02/2553) website http://www.mxphone

.com

process diagram ¢Õß Mobile Banking communication

network website http://kristiesmith.net/

illustration.htm

¿“æμ—«Õ¬à“ß SSL Secure Socket Layer (SSL

Protocol) website http://std.kku.ac.th

https://www.ebanking.cimbthai.com/

http://www.mpay.co.th/

http://www.dtac.co.th/

http://www.truemoney.co.th/

http://www.tmbbank.com

http://www.ecommerce-magazine.com

https://www.ktbonline.ktb.co.th

https://ebank.kasikornbank.com/kcyber
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‡∑§‚π‚≈¬’°“√ ◊ËÕ “√‚∑√»—æ∑å‡§≈◊ËÕπ∑’Ë´’¥’‡ÕÁ¡‡Õ
(Code Division Multiple Access: CDMA)
ª√–®—°…å · à́μ—Èß
°”æ≈ «√¥‘…∞å

1) Õ¿‘∏“π»—æ∑å (Glossary)
°“√·ºà ‡ª°μ√—¡ (Spread Spectrum)
°“√∑”„Àâ —≠≠“≥¢âÕ¡Ÿ≈ ÷́Ëß¡’·∫π¥å«‘¥∑åπâÕ¬∂Ÿ°·ºà ‡ª°μ√—¡¥â«¬√À— ·ºà∑’Ë¡’·∫π¥å«‘∑¥å¡“° ∑”„Àâæ≈—ßß“π¢Õß

¢âÕ¡Ÿ≈∂Ÿ°°√–®“¬‰ª¬—ß·∫π¥å«‘¥∑å¢Õß™àÕß —≠≠“≥´÷Ëß¡’·∂∫§«“¡∂’Ë°«â“ß
°“√·æ√à°√–®“¬æÀÿ«‘∂’ (Multipath Propagation)
ª√“°Æ°“√≥å‡¡◊ËÕ —≠≠“≥∑’Ë àßÕÕ°‰ª ‡®Õ ‘Ëßª≈Ÿ° √â“ßÀ√◊Õ ‘Ëß°’¥¢«“ßμ“¡∏√√¡™“μ‘ ‡™àπ Õ“§“√ μâπ‰¡â ∑”„Àâ

 —≠≠“≥‡°‘¥°“√ –∑âÕπ °“√‡≈’È¬«‡∫π ·≈–°“√°√–‡®‘ß ∑”„Àâ —≠≠“≥∑’Ë√—∫‰¥â∑’Ë‡§√◊ËÕß√—∫‡ªìπº≈√«¡¢Õß
 —≠≠“≥ àß®“°À≈“¬∑‘»∑“ß¥â«¬‡«≈“Àπà«ß·≈–°“√≈¥∑Õπ∑’Ë·μ°μà“ß°—π

°“√√à«¡„™â™àÕß —≠≠“≥·∫∫‡¢â“√À—  À√◊Õ´’¥’‡ÕÁ¡‡Õ (Code Division Multiple Access: CDMA)
°“√√à«¡„™â™àÕß —≠≠“≥«‘∏’Àπ÷Ëß´÷Ëß„™â√À— ·ºà∑’Ë°”Àπ¥„Àâ°—∫ºŸâ„™â·μà≈–√“¬„π°“√·ºà ‡ª°μ√—¡¢Õß¢âÕ¡Ÿ≈∑’Ë àß

‚¥¬√À— ·ºà∑’Ë„™â®–‡ªìπμ—«·¬°¢âÕ¡Ÿ≈¢ÕßºŸâ„™â·μà≈–§πÕÕ°®“°°—π
°“√√à«¡„™â™àÕß —≠≠“≥·∫∫·∫àß‡«≈“ À√◊Õ∑’¥’‡ÕÁ¡‡Õ (Time Division Multiple Access: TDMA)

°“√√à«¡„™â™àÕß —≠≠“≥«‘∏’Àπ÷Ëß´÷Ëß„™â°“√·∫àß‡«≈“∑—ÈßÀ¡¥‡ªìπ‡«≈“¬àÕ¬ —ÈπÊ ®”π«πÀπ÷Ëß ·≈â«°”Àπ¥™à«ß‡«≈“¬àÕ¬
 —ÈπÊ π—Èπ„Àâ°—∫ºŸâ„™â·μà≈–√“¬„™â„π°“√ àß¢âÕ¡Ÿ≈

°“√√à«¡„™â™àÕß —≠≠“≥·∫∫·∫àß§«“¡∂’Ë À√◊Õ‡Õø¥’‡ÕÁ¡‡Õ (Frequency Division Multiple Access: FDMA)
°“√√à«¡„™â™àÕß —≠≠“≥«‘∏’Àπ÷Ëß´÷Ëß„™â°“√·∫àß ‡ª°μ√—¡§«“¡∂’Ë¢Õß™àÕß —≠≠“≥‡ªìπ ‡ª°μ√—¡§«“¡∂’Ë¬àÕ¬

®”π«πÀπ÷Ëß ·≈â«°”Àπ¥ ‡ª°μ√—¡§«“¡∂’Ë¬àÕ¬π—Èπ„Àâ°—∫ºŸâ„™â·μà≈–√“¬„™â„π°“√ àß¢âÕ¡Ÿ≈
°“√π”§«“¡∂’Ë°≈—∫¡“„™â´È” (Frequency Re-Use)
°“√®—¥ √√§«“¡∂’Ë∑’Ë·μ°μà“ß°—π„Àâ°—∫ ∂“π’∞“π·μà≈– ∂“π’ ‡æ◊ËÕ‰¡à„Àâ ∂“π’∞“π´÷ËßÕ¬Ÿàμ‘¥°—π‡°‘¥°“√√∫°«π

°—π Õ—π‡π◊ËÕß¡“®“°°“√„™â§«“¡∂’Ë‡¥’¬«°—π ‚¥¬π”§«“¡∂’Ë‡¥‘¡°≈—∫¡“„™â´È”°—∫ ∂“π’∞“π∑’ËÕ¬ŸàÀà“ßÕÕ°‰ª
°“√·Œπ¥åÕÕø·∫∫´Õø∑å (Soft Handoff)
°“√‡ª≈’Ë¬π°“√μ‘¥μàÕ®“° ∂“π’∞“π‡¥‘¡‰ª¬—ß ∂“π’∞“π„À¡à¢Õß‚∑√»—æ∑å‡§≈◊ËÕπ∑’Ë ‚¥¬∑”°“√μ‘¥μàÕ°—∫ ∂“π’

∞“π„À¡à„Àâ ”‡√Á®°àÕπ ·≈â«®÷ß®–∑”°“√¬°‡≈‘°°“√μ‘¥μàÕ°—∫ ∂“π’∞“π‡¥‘¡·≈â«‡ª≈’Ë¬π‰ªμ‘¥μàÕ°—∫ ∂“π’∞“π„À¡à
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2) ∫∑§—¥¬àÕ
°“√ ◊ËÕ “√‰√â “¬¢Õß‚∑√»—æ∑å‡§≈◊ËÕπ∑’Ë‰¥â¡’

°“√æ—≤π“Õ¬à“ß√«¥‡√Á«‡æ◊ËÕμÕ∫ πÕß§«“¡μâÕß°“√

¢ÕßºŸâ„™â∑’Ë‡æ‘Ë¡¢÷ÈπÕ¬à“ß√«¥‡√Á« ‚¥¬ “¡“√∂√Õß√—∫

Õ—μ√“°“√ àß¢âÕ¡Ÿ≈·≈–°“√‡¢â“„™âß“π¢ÕßºŸâ„™â‰¥â

¡“°¢÷Èπ ‡∑§‚π‚≈¬’°“√√à«¡„™â™àÕß —≠≠“≥·∫∫

‡¢â“√À—  À√◊Õ´’¥’‡ÕÁ¡‡Õ (Code Division Multiple

Access: CDMA) ‡ªìπ‡∑§‚π‚≈¬’Àπ÷Ëß´÷Ëß “¡“√∂

μÕ∫ πÕß§«“¡μâÕß°“√¥—ß°≈à“«‰¥â‡ªìπÕ¬à“ß¥’

‚¥¬‡∑§‚π‚≈¬’´’¥’‡ÕÁ¡‡Õ‰¥â∂Ÿ°√à“ß‡ªìπ¡“μ√∞“π

©∫—∫·√°§◊Õ IS-95 ‡¡◊ËÕªï §.». 1995 ·≈–∂Ÿ°π”¡“

„™âß“π„π‡™‘ßæ“≥‘™¬å¿“¬„μâ™◊ËÕ cdmaOne ‚¥¬

∫√‘…—∑ QUALCOMM À≈—ß®“°π—Èπ®”π«πºŸâ„™â∫√‘°“√

„π√–∫∫ ÷́Ëß„™â ‡∑§‚π‚≈¬’ ’́¥’ ‡ÕÁ¡‡Õ°Á ‡μ‘∫‚μ¢÷Èπ

Õ¬à“ß√«¥‡√Á«®π¡’®”π«π∂÷ß 100 ≈â“π√“¬¿“¬„π

√–¬–‡«≈“‡æ’¬ß 6 ªïÀ≈—ß®“°‡√‘Ë¡π”¡“„™âß“π ∑”„Àâ

‡°‘¥°“√·¢àß¢—π·≈–√à«¡°—πæ—≤π“ÕÕ°‡ªìπ¡“μ√∞“π

μà“ßÊ §◊Õ¡“μ√∞“π„π°≈ÿà¡¢Õß CDMA2000 ·≈–

¡“μ√∞“π„π°≈ÿà¡¢Õß WCDMA Õ¬à“ß‰√°Áμ“¡

∑—Èß Õß¡“μ√∞“ππ—Èπ¬—ß§ßÕ“»—¬æ◊Èπ∞“π ”§—≠¢Õß

°“√·ºà ‡ª°μ√—¡ (Spread Spectrum) ¥â«¬√À— ·ºà

(Spread Code) ·≈–¥â«¬§ÿ≥≈—°…≥–°“√·ºà ‡ª°μ√—¡

¥â«¬√À— ·ºà∑”„Àâ‡°‘¥§ÿ≥≈—°…≥–·≈–ª√–‚¬™πå

∑’Ë ”§—≠§◊Õ ∑”„Àâ‡°‘¥°“√π”§«“¡∂’Ë°≈—∫¡“„™â È́”

‚¥¬„™â‡æ’¬ß§«“¡∂’Ë ‡¥’¬«°—∫∑ÿ° ∂“π’ (Single

Frequency Re-Use) ∑”„Àâ‡°‘¥≈—°…≥–∑’Ë‡√’¬°«à“

°“√·Œπ¥åÕÕø·∫∫´Õø∑å (Soft Handoff) ¢Õß°“√

‡ª≈’Ë¬π°“√μ‘¥μàÕ®“° ∂“π’∞“π‡¥‘¡‰ª¬—ß ∂“π’∞“π„À¡à

°“√„™â‡§√◊ËÕß√—∫·∫∫ RAKE ´÷Ëß„™âª√–‚¬™πå¢Õß

°“√‡°‘¥ª√“°Æ°“√≥å°“√·æ√à°√–®“¬æÀÿ«‘∂’„π°“√

 ◊ËÕ “√‰√â “¬ ¥â«¬≈—°…≥–·≈–¢âÕ¥’¥—ß°≈à“«∑”„Àâ

‡∑§‚π‚≈¬’´’¥’‡ÕÁ¡‡Õ®÷ß‰¥â√—∫°“√æ—≤π“‡æ◊ËÕ·¢àß¢—π

°—∫‡∑§‚π‚≈¬’Õ◊ËπÊ ‡™àπ WiMAX, MC-CDMA, ·≈–

MIMO-OFDM

Abstract
Wireless communications have been

developing rapidly in order to meet a huge demand

of it both in data rates and a number of subscribers.

CDMA technology is one of many candidates which

can serve that demand. It was first standardized as

IS-95 in 1995 and commercialized under the name

of cdmaOne by Qualcomm. The growth in a number

of its subscribers highly increased to 100 millions

within 7 years after operation. Consequently,

different working groups launched two standards,

namely CDMA2000 and WCDMA which are both

based on spread spectrum technology making use

of spread codes. With that key technology it results

in single frequency re-use feature which allows

another important function called soft handoff.

In addition, CDMA uses a technique called RAKE

receiver at receiver side to combat deterioration

by multipath propagation which is a common

phenomenon in wireless channels. Regarding to

those advantages CDMA has been developed to be

a choice amongst other candidates such as WiMAX,

MC-CDMA, and MIMO-OFDM.
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3) ∫∑π”
‡∑§‚π‚≈¬’°“√√à«¡„™â™àÕß —≠≠“≥·∫∫

‡¢â“√À—  À√◊Õ´’¥’‡ÕÁ¡‡Õ (Code Division Multiple

Access: CDMA) ∂Ÿ°§‘¥§âπ¢÷Èπ§√—Èß·√° ‚¥¬ Irwin

Jacobs, Klein Gilhousen ·≈– Andrew Viterbi ‡¡◊ËÕ

ªï §.». 1985 À≈—ß®“°π—Èπ‰¥â∂Ÿ°√à“ß‡ªìπ¡“μ√∞“π

©∫—∫·√°¢÷Èπ‡¡◊ËÕªï §.». 1995 §◊Õ¡“μ√∞“π IS-95

·≈–‰¥â∂Ÿ°π”¡“„™âß“π„π‡™‘ßæ“≥‘™¬å¿“¬„μâ™◊ËÕ

cdmaOne ‚¥¬∫√‘…—∑ QUALCOMM  ”À√—∫„™â„π

°“√ ◊ËÕ “√¢Õß‚∑√»—æ∑å‡§≈◊ËÕπ∑’Ë‚¥¬„π™à«ß·√°∑’Ëπ”

‡∑§π‘§´’¥’‡ÕÁ¡‡Õ¡“„™âπ—Èπª√– ‘∑∏‘¿“æ¬—ß‰¡à¥’π—°

À≈—ß®“°π—Èπ‰¥â√—∫°“√æ—≤π“ª√—∫ª√ÿß®π “¡“√∂

· ¥ßª√– ‘∑∏‘¿“æ‚¥¬ “¡“√∂ àß¢âÕ¡Ÿ≈‰¥â¥â«¬

§«“¡‡√Á« Ÿß ·≈–√Õß√—∫®”π«π°“√‚∑√¢ÕßºŸâ„™â

‚∑√»—æ∑å¡◊Õ∂◊Õ∑’Ë‡æ‘Ë¡¢÷Èπ ‚¥¬¬—ß§ß„Àâ§ÿ≥¿“æ¢Õß

 —≠≠“≥∑’Ë¥’  àßº≈„Àâ®”π«πºŸâ„™âß“π‚∑√»—æ∑å

‡§≈◊ËÕπ∑’Ë´÷Ë ß„™â ‡∑§‚π‚≈¬’´’¥’ ‡ÕÁ¡‡Õπ—Èπ‡æ‘Ë¡¢÷Èπ

Õ¬à“ß√«¥‡√Á«®π¡’®”π«π∂÷ß 100 ≈â“π√“¬¿“¬„π

√–¬–‡«≈“‡æ’¬ß 7 ªïÀ≈—ß®“°‡√‘Ë¡π”¡“„™âß“π ∑”„Àâ

‡°‘¥°“√·¢àß¢—π·≈–√à«¡°—πæ—≤π“ÕÕ°‡ªìπ¡“μ√∞“π

μà“ßÊ §◊Õ¡“μ√∞“π„π°≈ÿà¡¢Õß CDMA2000 ·≈–

¡“μ√∞“π„π°≈ÿà¡¢Õß WCDMA ‚¥¬Õ“»—¬¡“μ√∞“π

IS-95 ‡ªìπæ◊Èπ∞“π„π°“√ª√—∫ª√ÿßæ—≤π“ ‚¥¬

À≈—°°“√æ◊Èπ∞“π∑’Ë ”§—≠¢Õß´’¥’‡ÕÁ¡‡Õ§◊Õ°“√·ºà

 ‡ª°μ√—¡ (Spread Spectrum) ¥â«¬√À— ·ºà (Spread

Code) ∑”„Àâ “¡“√∂„™â ‡ª°μ√—¡¢Õß™àÕß —≠≠“≥

√à«¡°—π‰¥â  àßº≈„Àâ°“√„™â ‡ª°μ√—¡§«“¡∂’Ë‡ªìπ‰ª

Õ¬à“ß¡’ª√– ‘∑∏‘¿“æ

4) À≈—°°“√æ◊Èπ∞“π¢Õß´’¥’‡ÕÁ¡‡Õ
(Principle of CDMA)
æ◊Èπ∞“π¢Õß√–∫∫´’¥’‡ÕÁ¡‡Õ ”À√—∫‚∑√»—æ∑å

‡§≈◊ËÕπ∑’Ë ÷́Ëß∂Ÿ°æ—≤π“√à“ß‡ªìπ¡“μ√∞“π¬àÕ¬μà“ßÊ

π—Èπ¡“®“°æ◊Èπ∞“π¢Õß‡∑§π‘§°“√·ºà ‡ª°μ√—¡

(Spread Spectrum) ¥â«¬°“√°”Àπ¥√À— ·ºà (Spread

Code)  ”À√—∫ºŸâ„™â‚∑√»—æ∑å∑’Ë‡¢â“¡“„π√–∫∫·μà≈–√“¬

·≈â«π”‰ª§Ÿ≥°—∫ —≠≠“≥¢âÕ¡Ÿ≈∑’Ë®–∑”°“√ àß°àÕπ

∑’Ë®– àß‡¢â“ Ÿà™àÕß —≠≠“≥§◊ÕÕ“°“»„π√–∫∫

‚∑√»—æ∑å‡§≈◊ËÕπ∑’Ë ¥â«¬‡∑§π‘§°“√·ºà ‡ª°μ√—¡

¥â«¬√À— ·ºàπ’È∑”„Àâ “¡“√∂∑’Ë®–√Õß√—∫ºŸâ„™â‚∑√»—æ∑å

∑’Ë‡¢â“¡“„π√–∫∫‰¥â®”π«π¡“°

‡∑§π‘§°“√·ºà ‡ª°μ√—¡¥â«¬√À— ·ºà‡æ◊ËÕ√Õß√—∫

°“√‡¢â“∂÷ßÀ≈“¬∑“ß (Multiple Access) „π√–∫∫´’¥’

‡ÕÁ¡‡Õπ’È ·μ°μà“ß®“°√–∫∫ GSM ‡¥‘¡¢Õß‚∑√»—æ∑å

‡§≈◊ËÕπ∑’Ë´÷Ëß¡’°“√„™â‡∑§π‘§ ”À√—∫°“√√Õß√—∫°“√

‡¢â“∂÷ßÀ≈“¬∑“ß§◊Õ ‡∑§π‘§‡Õø¥’‡ÕÁ¡‡Õ (Frequency

Division Multiple Access: FDMA) ·≈–‡∑§π‘§∑’¥’‡ÕÁ¡‡Õ

(Time Division Multiple Access: TDMA)  ”À√—∫‡∑§π‘§

FDMA π—Èπ®–∑”°“√·∫àß ‡ª°μ√—¡§«“¡∂’Ë¢Õß

™à Õß —≠≠“≥∑—È ßÀ¡¥∑’Ë „™â ‡ªìπ§«“¡∂’Ë ¬à Õ¬Ê

·≈â«°”Àπ¥„Àâ§«“¡∂’Ë™àÕß —≠≠“≥¬àÕ¬π’È°—∫ºŸâ„™â

·μà≈–√“¬ ´÷Ëß®–∑”„Àâ√–∫∫π’È “¡“√∂√Õß√—∫®”π«π

ºŸâ„™â‡∑à“°—∫®”π«π™àÕß —≠≠“≥¬àÕ¬  à«π‡∑§π‘§

TDMA π—ÈπºŸâ„™â∑ÿ°√“¬®–„™â§«“¡∂’Ë¢Õß™àÕß —≠≠“≥

∑—ÈßÀ¡¥√à«¡°—π ·μà®–·∫àß‡«≈“„π°“√ àß¢âÕ¡Ÿ≈

‡ªìπ‡«≈“¬àÕ¬ —ÈπÊ ®”π«πÀπ÷Ëß ·≈â«°”Àπ¥‡«≈“

¬àÕ¬ —ÈπÊ π’È°—∫ºŸâ„™â·μà≈–√“¬ ´÷Ëß®–∑”„Àâ√–∫∫π’È

 “¡“√∂√Õß√—∫®”π«πºŸâ„™â‡∑à“°—∫®”π«π‡«≈“¬àÕ¬

 —ÈπÊ ¥—ß√Ÿª∑’Ë‡ª√’¬∫‡∑’¬∫°“√‡¢â“∂÷ßÀ≈“¬∑“ß·∫∫

FDMA, TDMA ·≈– CDMA
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√Ÿª∑’Ë 1 ‡ª√’¬∫‡∑’¬∫‡∑§π‘§°“√‡¢â“„™â™àÕß —≠≠“≥·∫∫ FDMA, TDMA ·≈– CDMA

 àß¢âÕ¡Ÿ≈¿“æ·≈–«’¥’‚Õ‰¥âπ—Èπ ®÷ß‰¥â¡’°“√π”‡∑§π‘§

°“√·ºà ‡ª°μ√—¡‚¥¬°“√„™â√À— ·ºà ”À√—∫ºŸâ„™â

·μà≈–√“¬∑”°“√·ºà ‡ª°μ√—¡¢Õß¢âÕ¡Ÿ≈∑’Ë®–∑”°“√ àß

∑”„Àâ —≠≠“≥¢âÕ¡Ÿ≈‡¥‘¡´÷Ëß¡’·∫π¥å«‘¥∑åπâÕ¬∂Ÿ°

·ºà ‡ª°μ√—¡¥â«¬√À— ·ºà∑’Ë¡’·∫π¥å«‘∑¥å¡“° ∑”„Àâ

æ≈—ßß“π¢Õß¢âÕ¡Ÿ≈¢ÕßºŸâ„™â·μà≈–√“¬∂Ÿ°°√–®“¬

‰ª¬—ß·∫π¥å«‘¥∑å¢Õß™àÕß —≠≠“≥´÷Ëß¡’·∂∫§«“¡∂’Ë

°«â“ß (wideband) °“√∑”‡™àππ’È∑”„ÀâºŸâ„™â∑ÿ°√“¬„™â

 ‡ª°μ√—¡¢Õß™àÕß —≠≠“≥´÷Ëß¡’·∂∫§«“¡∂’Ë°«â“ß

√à«¡°—π ‚¥¬ºŸâ„™â·μà≈–√“¬®–¡Õß‡ÀÁπ —≠≠“≥¢Õß

ºŸâ„™â√“¬Õ◊Ëπ‡ªìπ —≠≠“≥√∫°«π·∫∫·∂∫§«“¡∂’Ë

°«â“ß∑’Ë¡’æ≈—ßß“ππâÕ¬°√–®“¬μ≈Õ¥·∂∫§«“¡∂’Ë

·≈–¥â«¬°“√°”Àπ¥√À— ∑’Ë¡’§ÿ≥ ¡∫—μ‘μ—Èß©“°°—π

„Àâ°—∫ºŸâ„™â·μà≈–√“¬ ·∑π°“√°”Àπ¥¥â«¬§«“¡∂’Ë

¬àÕ¬„π FDMA ·≈–‡«≈“¬àÕ¬„π TDMA ∑”„Àâ “¡“√∂

·¬°ºŸâ„™â·μà≈–√“¬ÕÕ°®“°°—π‰¥â

®“°√Ÿª∑’Ë 1 ®– —ß‡°μ‡ÀÁπ«à“°“√√Õß√—∫®”π«π

ºŸâ„™â¢Õß‡∑§π‘§ FDMA ·≈– TDMA π—ÈπÀ“°¡’ºŸâ„™â

‡æ‘Ë¡‡¢â“¡“„π√–∫∫¡“°°«à“®”π«π§«“¡∂’Ë™àÕß

 —≠≠“≥¬àÕ¬„π√–∫∫ FDMA ·≈–¡“°°«à“®”π«π

‡«≈“¬àÕ¬ —ÈπÊ „π√–∫∫ TDMA ·≈â«√–∫∫®–

‰¡à “¡“√∂√Õß√—∫ºŸâ„™â∑’Ë‡æ‘Ë¡‡¢â“¡“‰¥â μâÕß√Õ®π°«à“

ºŸâ„™â‚∑√»—æ∑å‡¥‘¡ÕÕ°®“°√–∫∫°àÕπ ·≈–°“√∑’Ë®–

‡æ‘Ë¡§«“¡®ÿ¢Õß™àÕß —≠≠“≥‡æ◊ËÕ‡æ‘Ë¡®”π«π

°“√√Õß√—∫®”π«πºŸâ „™â „π√–∫∫„Àâ¡“°¢÷Èππ—Èπ

∑”‰¥â®”°—¥ ‡π◊ËÕß¡“®“°À“°∑”°“√·∫àß®”π«π

§«“¡∂’Ë¬àÕ¬À√◊Õ‡«≈“¬àÕ¬¡“°‡°‘π‰ª®–∑”„ÀâÕ—μ√“

°“√ àß¢âÕ¡Ÿ≈≈¥≈ß  àßº≈„Àâ§ÿ≥¿“æ¢Õß —≠≠“≥

∂Ÿ°≈¥∑Õπ≈ß

‡æ◊ËÕ∑’Ë®–‡æ‘Ë¡§«“¡®ÿ¢Õß™àÕß —≠≠“≥Õ—π®– àß

º≈∑”„Àâ “¡“√∂‡æ‘Ë¡®”π«πºŸâ„™â„π√–∫∫„Àâ¡“°¢÷Èπ

√«¡∑—Èß “¡“√∂ àß¢âÕ¡Ÿ≈¥â«¬Õ—μ√“‡√Á«∑’Ë Ÿß¢÷Èπ‡æ◊ËÕ„Àâ
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„π√–∫∫ CDMA ºŸâ„™â·μà≈–√“¬®–∂Ÿ°°”Àπ¥

¥â«¬√À— ·ºà ”À√—∫„™â„π°“√√–∫ÿ·≈–·¬°·¬–ºŸâ„™â

·μà≈–√“¬ÕÕ°®“°°—π ¥â«¬√À— ∑’Ë¡’§ÿ≥ ¡∫—μ‘

μ—Èß©“°°—π ‡™àπ√À— «Õ≈å∑ ‚¥¬‡√‘Ë¡®“° —≠≠“≥

¢âÕ¡Ÿ≈¢ÕßºŸâ„™â·μà≈–√“¬®–∂Ÿ°·ºà ¥â«¬√À— ·ºà¢Õß

ºŸâ„™â·μà≈–√“¬¥—ß°≈à“« ·≈â« —≠≠“≥∑’Ë‰¥â®–∂Ÿ°

 àßÕÕ°®“°‚∑√»—æ∑å ºà“π™àÕß —≠≠“≥ ◊ËÕ “√ §◊Õ

Õ“°“»  —≠≠“≥∑’Ë√—∫‰¥â∑’Ë‡§√◊ËÕß√—∫®–ª√–°Õ∫¥â«¬

 —≠≠“≥¢ÕßºŸâ„™â∑ÿ°√“¬√«¡°—πÕ¬Ÿà ‡¡◊ËÕμâÕß°“√

 —≠≠“≥¢âÕ¡Ÿ≈¢ÕßºŸâ„™â√“¬„¥°Á®–π”√À— ·ºà¢ÕßºŸâ„™â

√“¬∑’ËμâÕß°“√¡“∑”°“√·ºà°≈—∫ (Despread) °Á®–‰¥â

 —≠≠“≥¢âÕ¡Ÿ≈¢ÕßºŸâ„™â√“¬∑’ËμâÕß°“√ ‚¥¬ —≠≠“≥

¢ÕßºŸâ„™â√“¬Õ◊Ëπ´÷Ëß‰¡àμ√ß°—∫√À— ·ºà∑’Ë„™â„π°“√·ºà°≈—∫

®–¬—ß§ß∂Ÿ°·ºà„π ‡ª°μ√—¡·∫∫·∂∫§«“¡∂’Ë°«â“ß

´÷Ëß°≈“¬‡ªìπ —≠≠“≥√∫°«π√–À«à“ßºŸâ„™â´÷Ëß¡’

æ≈—ßß“πμË”‡™àπ‡¥‘¡ ·≈–¥â«¬§ÿ≥ ¡∫—μ‘μ—Èß©“°°—π

¢Õß√À— ·ºà®–∑”„Àâ°“√√∫°«π√–À«à“ß°—π¢ÕßºŸâ„™â

¡’§à“πâÕ¬·≈–∑”„Àâ√–∫∫ “¡“√∂√Õß√—∫ºŸâ „™â

®”π«π¡“°‰¥â ¥—ß√Ÿª∑’Ë 2

¢.) °“√π”§«“¡∂’Ë‡¥‘¡°≈—∫¡“„™â´È”
(Single Frequency Re-Use)

√Ÿª∑’Ë 3 °“√π”§«“¡∂’Ë‡¥‘¡°≈—∫¡“„™â´È”

°.) °“√‡¢â“∂÷ßÀ≈“¬∑“ß¥â«¬√À— ·ºà́ ÷Ëßμ—Èß©“°°—π (Orthogonal Code  Division Multiple Access)

√Ÿª∑’Ë 2 °“√‡¢â“∂÷ßÀ≈“¬∑“ß¥â«¬√À— 
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ª√–‚¬™πå·≈–≈—°…≥–∑’Ë ”§—≠Õ¬à“ßÀπ÷Ëß

¢Õß°“√π”‡∑§‚π‚≈¬’´’¥’‡ÕÁ¡‡Õ¡“„™â ‡√’¬°«à“

°“√π”§«“¡∂’Ë°≈—∫¡“„™â„À¡à ‚¥¬·μà≈– ∂“π’∞“π

´÷ËßÕ¬Ÿàμ‘¥°—π “¡“√∂∑’Ë®–„™â§«“¡∂’Ë ‡¥’¬«°—π‰¥â

‚¥¬°“√„™â√À— ·ºà∑’Ë·μ°μà“ß°—π„π·μà≈– ∂“π’∞“π

‡æ◊ËÕ∑”Àπâ“∑’Ë√–∫ÿ·≈–·¬°·¬– ∂“π’∞“πÕÕ°®“°°—π

∑”„Àâ ∂“π’∞“π ÷́ËßÕ¬Ÿàμ‘¥°—π “¡“√∂„™â§«“¡∂’Ë

√à«¡°—π‰¥â‚¥¬‰¡à‡°‘¥°“√√∫°«π ÷́Ëß°—π·≈–°—π ‡¡◊ËÕ

‡ª√’¬∫‡∑’¬∫°—∫‡∑§‚π‚≈¬’‚∑√»—æ∑å‡§≈◊ËÕπ∑’Ë GSM

(Global System for Mobile Communication) ´÷Ëß„™â

‡∑§π‘§ FDMA ·≈– TDMA ∑”„Àâ ∂“π’∞“π ÷́ËßÕ¬Ÿà

μ‘¥°—π‰¡à “¡“√∂„™â§«“¡∂’Ë‡¥’¬«°—π‰¥â‡æ√“–®–‡°‘¥

°“√√∫°«π°—π‡Õß√–À«à“ß ∂“π’∞“π  àßº≈„Àâ

®”‡ªìπμâÕß°”Àπ¥·≈–·∫àß ‡ª°μ√—¡§«“¡∂’Ë∑—ÈßÀ¡¥

´÷Ë ß ‡ªìπ∑√—æ¬“°√∑’Ë ¡’ Õ¬Ÿà ®”°—¥ ‡ªìπ  ‡ª°μ√—¡

§«“¡∂’Ë¬àÕ¬ ”À√—∫„™â°—∫·μà≈– ∂“π’∞“π∑’ËÕ¬Ÿàμ‘¥°—π

·≈â«π” ‡ª°μ√—¡§«“¡∂’Ëπ—Èπ°≈—∫¡“„™â„À¡à°—∫

 ∂“π’∞“π´÷ËßÕ¬ŸàÀà“ßÕÕ°‰ª¥—ß√Ÿª∑’Ë 3

°“√∑’Ë ‰¡àμâÕß¡’°“√®—¥°“√‡æ◊ËÕπ”§«“¡∂’Ë

°≈—∫¡“„™â„À¡à„π CDMA ∑”„Àâ√–∫∫¡’°“√„™â

∑ √— æ¬“°√¢Õß  ‡ª°μ√— ¡§«“¡∂’Ë ‰ ¥â Õ ¬à “ ß¡’

ª√– ‘∑∏‘¿“æ ·≈–∑”„Àâ°“√®—¥°“√‚§√ß¢à“¬

‚∑√»—æ∑å‡§≈◊ËÕπ∑’Ë¢Õß ∂“π’∞“π∑—ÈßÀ¡¥ßà“¬·≈–

¡’§«“¡´—∫´âÕππâÕ¬°«à“

§.) °“√·Œπ¥åÕÕø·∫∫´Õø∑å
(Soft Handoff)
‡π◊ËÕß®“°„π√–∫∫ CDMA π—Èπ ∂“π’∞“π

∑ÿ° ∂“π’π—Èπ„™â§«“¡∂’Ë‡¥’¬«°—π ∑”„Àâ‡¡◊ËÕºŸâ„™â

‚∑√»—æ∑å‡§≈◊ËÕπ∑’Ë‡§≈◊ËÕπ∑’ËÕÕ°®“° ∂“π’∞“πÀπ÷Ëß

‰ª¬—ßÕ’° ∂“π’∞“πÀπ÷Ëß ®÷ß‰¡à®”‡ªìπμâÕß¡’°“√

‡ª≈’Ë¬π§«“¡∂’Ë´÷Ëß„™â„π°“√μ‘¥μàÕ°—∫ ∂“π’∞“π‡¥‘¡

‰ª¬—ß§«“¡∂’Ë´÷Ëß„™â°—∫Õ’° ∂“π’∞“π„À¡à ¥—ß‡™àπ

„π√–∫∫ GSM ´÷Ëß·μà≈– ∂“π’∞“π„™â§«“¡∂’Ë∑’Ë

·μ°μà“ß°—π ¥—ß∑’Ë°≈à“«‰«â„πÀ—«¢âÕ °“√π”§«“¡∂’Ë

°≈—∫¡“„™â„À¡à

√Ÿª∑’Ë 4 °“√·Œπ¥åÕÕø·∫∫´Õø∑å

°“√·Œπ¥åÕÕø·∫∫´Õø∑å· ¥ß¥—ß√Ÿª∑’Ë 4

‡√‘Ë¡®“°μ—«Õÿª°√≥å‚∑√»—æ∑å‡§≈◊ËÕπ∑’Ë®–∑”°“√μ‘¥μàÕ

°—∫ ∂“π’∞“π‡¥‘¡ ÷́ËßÕ¬Ÿà„°≈â ·≈–‡¡◊ËÕºŸâ„™â‚∑√»—æ∑å

‡§≈◊ËÕπ∑’Ë°”≈—ß‡§≈◊ËÕπ∑’ËÕÕ°®“° ∂“π’∞“π‡¥‘¡

‡¢â“‰ª¬—ßæ◊Èπ∑’Ë —≠≠“≥¢Õß ∂“π’∞“π„À¡à°Á®–∑”°“√

μ‘¥μàÕ°—∫ ∂“π’∞“π„À¡à„Àâ ”‡√Á®°àÕπ ·≈â«®÷ß®–

∑”°“√¬°‡≈‘°°“√μ‘¥μàÕ°—∫ ∂“π’∞“π‡¥‘¡·≈â«

‡ª≈’Ë¬π‰ªμ‘¥μàÕ°—∫ ∂“π’∞“π„À¡à «‘∏’°“√π’È “¡“√∂

∑”‰¥â‡π◊ËÕß®“°„π√–∫∫ CDMA  ∂“π’∞“π·μà≈–

 ∂“π’„™â§«“¡∂’Ë‡¥’¬«°—π

ß.) ‡§√◊ËÕß√—∫·∫∫ RAKE
„π√–∫∫‚∑√»—æ∑å‡§≈◊ËÕπ∑’Ëπ—Èπ  —≠≠“≥∑’Ë

 àßÕÕ°®“° ∂“π’∞“π®–∂Ÿ°°√–∑∫®“° ‘Ëß°’¥¢«“ß

∑—Èß∑’Ë‡°‘¥¢÷Èπ‡Õßμ“¡∏√√¡™“μ‘ ‡™àπ μâπ‰¡â ·≈– ‘Ëß∑’Ë

¡πÿ…¬å √â“ß¢÷Èπ ‡™àπ Õ“§“√  ‘Ëßª≈Ÿ° √â“ßμà“ßÊ
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∑”„Àâ‡°‘¥°“√ –∑âÕπ °“√‡≈’È¬«‡∫π ·≈–°“√°√–‡®‘ß

 —≠≠“≥∑’Ë‰¥â√—∫∑’Ë‚∑√»—æ∑å‡§≈◊ËÕπ∑’Ë®÷ß‡ªìπº≈√«¡

¢Õß —≠≠“≥ ́ ÷Ëß¡“®“°À≈“¬∑‘»∑“ß ¥â«¬‡«≈“Àπà«ß

·≈–°“√≈¥∑Õπ∑’Ë·μ°μà“ß°—π ª√“°Ø°“√≥åπ’È‡√’¬°«à“

°“√·æ√à°√–®“¬æÀÿ«‘∂’ (Multipath Propagation)

¥—ß√Ÿª∑’Ë 5

√Ÿª∑’Ë 5 °“√·æ√à°√–®“¬æÀÿ«‘∂’

·≈–‡§√◊ËÕß√—∫·∫∫ RAKE

ª√“°Ø°“√≥å°“√·æ√à°√–®“¬æÀÿ«‘∂’π’È∑”„Àâ

 —≠≠“≥∑’Ë√—∫‰¥âπ—Èπ‡°‘¥°“√√∫°«π°—π ‡√’¬°«à“

°“√·∑√° Õ¥√–À«à“ß —≠≈—°…≥å (Inter-symbol

Interference) Õ—π®– àßº≈°√–∑∫Õ¬à“ß√ÿπ·√ß∑”„Àâ

¢âÕ¡Ÿ≈‡¡◊ËÕºà“π«ß®√¿“§√—∫π—Èπº‘¥æ≈“¥¡“°

‚¥¬‡©æ“–„π√–∫∫ GSM ´÷Ëß„™â‡∑§π‘§ TDMA ·≈–

FDMA °“√®–·°â‰¢º≈°√–∑∫π’È®”‡ªìπμâÕß„™â

‡§√◊ËÕß√—∫∑’Ë¡’§«“¡´—∫´âÕπ Ÿß‡æ◊ËÕª√—∫·°â —≠≠“≥

Õ¬à“ß‰√°Áμ“¡ ”À√—∫√–∫∫ CDMA π—Èπ°“√

∑”°“√·ºà ‡ª°μ√—¡ ·≈–°“√„™â‡§√◊ËÕß√—∫·∫∫ RAKE

´÷ËßÕ“»—¬ª√–‚¬™πå¢Õß°“√‡°‘¥°“√·æ√à°√–®“¬æÀÿ«‘∂’

¥—ß√Ÿª∑’Ë 5 ‚¥¬‡§√◊ËÕß√—∫·∫∫ RAKE ∂Ÿ°ÕÕ°·∫∫

Àπà«¬¬àÕ¬·μà≈–Àπà«¬π—Èππ”√À— ·ºà¡“„™â„π°“√

·ºà°≈—∫‡æ◊ËÕ„Àâ‰¥â —≠≠“≥¢âÕ¡Ÿ≈ ‚¥¬·μà≈–

Àπà«¬¬àÕ¬∑”°“√·ºà°≈—∫ (Despread) ¥â«¬‡«≈“Àπà«ß

∑’Ë·μ°μà“ß°—πμ“¡≈—°…≥–‡«≈“Àπà«ß¢Õß —≠≠“≥

∑’Ë¡“∂÷ß∑’Ë¿“§√—∫Õ—π‡π◊ËÕß¡“®“°ª√“°Ø°“√≥å

°“√·æ√à°√–®“¬æÀÿ«‘∂’ ·≈â«∑”°“√√«¡ —≠≠“≥

∑’Ë‰¥â®“°Àπà«¬¬àÕ¬∑—ÈßÀ¡¥ ´÷Ëß®–‰¥â —≠≠“≥∑’Ë¡’

§«“¡∂Ÿ°μâÕß·≈–§«“¡·√ß¢Õß —≠≠“≥ Ÿß

¥â«¬«‘∏’°“√π’È∑”„Àâ —≠≠“≥¢âÕ¡Ÿ≈∑’Ë‰¥â®“°‡§√◊ËÕß√—∫

¡’§«“¡º‘¥æ≈“¥≈¥≈ß·≈–‡π◊ËÕß®“°‡§√◊ËÕß√—∫·∫∫

RAKE π’Èª√–°Õ∫¥â«¬«ß®√∑’Ë‡√’¬°«à“§Õ√å√’‡≈‡μÕ√å

(Correlator) ´÷Ëß∂◊Õ«à“¡’§«“¡´—∫´âÕππâÕ¬ Õ—π®– àß

º≈„Àâ‡§√◊ËÕß√—∫™π‘¥π’È¡’√“§“‰¡à·æß

5) ‡∑§‚π‚≈¬’∑“ß‡≈◊Õ°Õ◊ËπÊ
(Alternative Technologies)
„π à«ππ’È®–°≈à“«∂÷ß‡∑§‚π‚≈¬’À√◊Õ‡∑§π‘§

∑“ß‡≈◊Õ°Õ◊Ëπ´÷ËßÕ“®∂Ÿ°æ‘®“√≥“‡æ◊ËÕπ”¡“„™â ”À√—∫

°“√ ◊ËÕ “√‚∑√»—æ∑å‡§≈◊ËÕπ∑’Ë„πÕπ“§μ

5.1) √–∫∫´’¥’‡ÕÁ¡‡Õ·∫∫À≈“¬§≈◊Ëπæ“Àå¬àÕ¬
(Multi Carrier Code Division Multiple
Access: MC-CDMA)
√–∫∫ MC-CDMA ‡ªìπ°“√π”‡∑§π‘§

°“√ àß —≠≠“≥·∫∫ OFDM ·≈– CDMA ¡“„™â√à«¡°—π

‡æ◊ËÕ„Àâ “¡“√∂‡æ‘Ë¡Õ—μ√“°“√ àß¢âÕ¡Ÿ≈„Àâ Ÿß¢÷Èπ‰¥â

·≈–∑π∑“πμàÕª√“°Ø°“√≥å·æ√à°√–®“¬æÀÿ«‘∂’
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5.2) √–∫∫ MIMO-OFDM
‡ªìπ°“√π”‡∑§π‘§ ÷́Ëß„™â “¬Õ“°“»

„π°“√ àß·≈–√—∫À≈“¬ “¬Õ“°“» (Multiple Input

Multiple Output: MIMO) ¡“„™â√à«¡°—∫‡∑§π‘§

°“√ àß —≠≠“≥·∫∫ OFDM ‡æ◊ËÕ‡æ‘Ë¡Õ—μ√“°“√ àß

¢âÕ¡Ÿ≈„Àâ Ÿß¬‘Ëß¢÷Èπ°«à“‡¥‘¡

5.3) ‰«·¡°´å (WiMAX)
‡√‘Ë¡¡“®“°¡“μ√∞“π IEEE 802.16

·≈–‰¥â¡’°“√ª√—∫ª√ÿß√à“ß‡ªìπ¡“μ√∞“π¬àÕ¬§◊Õ

IEEE 802.16e ‡¡◊ËÕªï æ.». 2548 ‰«·¡°´å “¡“√∂

 àß¢âÕ¡Ÿ≈‰¥â Ÿß∂÷ß 10 Mbps ∑’Ë√–¬–∑“ß 10 °‘‚≈‡¡μ√

6) ¡“μ√∞“π (Standards)
¡“μ√∞“π¢Õß‡∑§‚π‚≈¬’´’¥’‡ÕÁ¡‡Õ∑’Ë„™â„π°“√

 ◊ËÕ “√ ”À√—∫‚∑√»—æ∑å‡§≈◊ËÕπ∑’Ëπ—Èπ ‰¥â‡√‘Ë¡®“°°“√

√à“ß¡“μ√∞“π IS-95 „πªï §.». 1995 ‚¥¬ ¡“§¡

Õÿμ “À°√√¡∑“ß‚∑√§¡π“§¡ (Telecommunications

Industry Association: TIA) ´÷Ëß¿“¬À≈—ß¡“μ√∞“π

π’È√Ÿâ®—°°—π¿“¬„μâ™◊ËÕ cdmaOne ÷́Ëß‡ªìπ™◊ËÕ∑’Ë„™â„π

∑“ß°“√§â“ ‚¥¬∫√‘…—∑ QUALCOMM ‰¥âπ”

‡∑§‚π‚≈¬’´’¥’ ‡ÕÁ¡‡Õ¡“„™â„π°“√ ◊ËÕ “√‰√â “¬

‚∑√»—æ∑å‡§≈◊ËÕπ∑’Ë ·≈–‰¥â¡’ à«π ”§—≠„π°“√√à“ß

¡“μ√∞“π „π¿“¬À≈—ß‰¥â·¬°ÕÕ°‡ªìπ¡“μ√∞“π

¬àÕ¬ Õß°≈ÿà¡ §◊Õ CDMA2000 ·≈– WCDMA

¡“μ√∞“π CDMA2000 ©∫—∫·√°‰¥â∂Ÿ°√à“ß¢÷Èπ

‡¡◊ËÕªï §.». 1999 ‡°‘¥®“°°“√√«¡°≈ÿà¡¢Õß∫√‘…—∑

Lucent, Motorola, Nortel ·≈– QUALCOMM ·≈–

‰¥â√—∫°“√√—∫√Õß„π¿“¬À≈—ß‚¥¬ TIA  ”À√—∫

¡“μ√∞“π WCDMA ©∫—∫·√°π—Èπ∂Ÿ°√à“ß¢÷Èπ‡¡◊ËÕ

ªï §.». 2001 ‡°‘¥®“°∫√‘…—∑ NTT DoCoMo ·≈–

European Telecommunications Standards Institute:

ETSI) ÷́Ëß‡ªìπÀπà«¬ß“π°”Àπ¥¡“μ√∞“π„π¬ÿ‚√ª

∑—Èß¡“μ√∞“π CDMA2000 ·≈– WCDMA π—Èπ

∂Ÿ°‡ πÕ‚¥¬ TIA ‡æ◊ËÕ‡¢â“‡ªìπ à«πÀπ÷Ëß¢Õß

¡“μ√∞“π “°≈ ”À√—∫°“√ ◊ËÕ “√‚∑√»—æ∑å‡§≈◊ËÕπ∑’Ë

„π¬ÿ§∑’Ë “¡ À√◊Õ√Ÿâ®—°°—π„π™◊ËÕ¢Õß (International

Mobile Telecommunications 2000: IMT-2000)

 ”À√—∫¡“μ√∞“π„π°≈ÿà¡¢Õß CDMA2000 π—Èπ

®–∑”°“√·ºà ‡ª°μ√—¡§«“¡∂’Ë¥â«¬√À— ·ºà‰ª¬—ß

 ‡ª°μ√—¡§«“¡∂’Ë´÷Ëß¡’·∂∫°«â“ß 1.25 MHz ·≈–

5 MHz  ”À√—∫¡“μ√∞“π„π°≈ÿà¡¢Õß WCDMA

‚¥¬∑—Èß Õß¡“μ√∞“π¡’æ◊Èπ∞“πÀ≈—°∑’Ë ”§—≠√à«¡°—π

¥—ß∑’Ë°≈à“«¡“·≈â« ‚¥¬®–¡’§«“¡·μ°μà“ß°—π„π

√“¬≈–‡Õ’¬¥¬àÕ¬
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7) ‡Àμÿ°“√≥å ”§—≠ (Milestones):
„π à«ππ’È®–· ¥ß≈”¥—∫‡Àμÿ°“√≥å ”§—≠¢Õß

´’¥’‡ÕÁ¡‡Õ ¥—ß√Ÿª∑’Ë 6

√Ÿª∑’Ë 6 ≈”¥—∫‡Àμÿ°“√≥å ”§—≠

„πªï §.». 1995 √à“ß¡“μ√∞“π©∫—∫·√°¢Õß

´’¥’‡ÕÁ¡‡Õ §◊Õ IS-95 ´÷ËßμàÕ¡“‰¥â∂Ÿ°„™â‡ªìπ·∫∫√à“ß

 ”À√—∫æ—≤π“‡ªìπ¡“μ√∞“π¬àÕ¬„π°≈ÿà¡¢Õß

CDMA2000 ·≈– WCDMA

„πªï §.». 1998 √à“ß¡“μ√∞“π©∫—∫·√°¢Õß

CDMA2000 ‰¥â∂Ÿ°√à“ß¢÷Èπ ·≈â«‰¥â√—∫°“√ª√—∫ª√ÿß

æ—≤π“μàÕ¡“®π‡ªìπ©∫—∫ª√—∫ª√ÿ ß·°â ‰¢ ‡¡◊Ë Õ

ªï §.». 2004

„πªï §.». 2000 √à“ß¡“μ√∞“π CDMA2000

1xEV-DO ©∫—∫·√°‰¥â∂Ÿ°√à“ß¢÷Èπ ”À√—∫°“√ àßºà“π

°≈ÿà¡¢âÕ¡Ÿ≈¥â«¬§«“¡‡√Á« Ÿß

„πªï §.». 2001 √à“ß¡“μ√∞“π WCDMA

©∫—∫·√°‰¥â∂Ÿ°√à“ß¢÷Èπ ‚¥¬¡“μ√∞“π WCDMA π—Èπ

‰¥â∂Ÿ°√à“ß¢÷Èπ·≈–π”¡“„™â°—∫ª√–‡∑»≠’ËªÿÉπ‚¥¬∫√‘…—∑

NTT DoCoMo
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»Ÿπ¬å¢âÕ¡Ÿ≈ ∂‘μ‘·≈–«‘®—¬‡»√…∞°‘®‚∑√§¡π“§¡

æ ÿ »√’À‘√—≠
√—°…“°“√ºŸâÕ”π«¬°“√ à«πß“π»Ÿπ¬å¢âÕ¡Ÿ≈ ∂‘μ‘·≈–«‘®—¬‡»√…∞°‘®‚∑√§¡π“§¡
 ”π—°ß“π§≥–°√√¡°“√°‘®°“√‚∑√§¡π“§¡·Ààß™“μ‘

1. ∫∑π”
çInformation is poweré ª√–‚¬§π’È∑ÿ°§π§ß§ÿâπ‡§¬°—π¥’ ¬‘Ëß —ß§¡‚≈°„πªí®®ÿ∫—π‡ªìπ¬ÿ§·Ààß¢à“« “√¢âÕ¡Ÿ≈

¬‘Ëß∑”„Àâ¢âÕ¡Ÿ≈¢à“« “√ (Information) °≈“¬¡“‡ªìπμ—«™’È«—¥ ”§—≠„π°“√·¢àß¢—π‰¡à«à“∑—Èß„π√–¥—∫ª√–‡∑» À√◊Õ

„π√–¥—∫™“μ‘ „§√∑’Ë “¡“√∂‡¢â“∂÷ß¢âÕ¡Ÿ≈¢à“« “√‰¥â¡“°°«à“¬àÕ¡‰¥â‡ª√’¬∫

 ”π—°ß“π§≥–°√√¡°“√°‘®°“√‚∑√§¡π“§¡·Ààß™“μ‘ ( ”π—°ß“π °∑™.) ‡ªìπÕß§å°√Õ‘ √–∑’Ë¡’¿“√°‘®

À≈—°„π°“√ π—∫ πÿπ°“√¥”‡π‘πß“π¢Õß§≥–°√√¡°“√°‘®°“√‚∑√§¡π“§¡·Ààß™“μ‘ (°∑™.) ‚¥¬∑”Àπâ“∑’Ë

‡ª√’¬∫‡ ¡◊Õπ°≈‰°¢—∫‡§≈◊ËÕππ‚¬∫“¬μà“ßÊ „Àâ‰ª Ÿà°“√ªØ‘∫—μ‘ æ√âÕ¡∑—Èß‡ªìπ·À≈àß√«∫√«¡¢âÕ¡Ÿ≈¥â“π‚∑√§¡π“§¡

‡æ◊ËÕ π—∫ πÿπ°“√°”°—∫¥Ÿ·≈·≈–æ—≤π“°‘®°“√‚∑√§¡π“§¡‰∑¬„Àâ¡’∑‘»∑“ß Õ¥§≈âÕßμ“¡‡®μπ“√¡≥å·Ààß

√—∞∏√√¡πŸ≠ π—Ëπ§◊Õ°“√ àß‡ √‘¡°“√·¢àß¢—π‡ √’Õ¬à“ß‡ªìπ∏√√¡

°∑™. ®”‡ªìπÕ¬à“ß¬‘Ëß∑’Ë®–μâÕß‰¥â√—∫°“√ π—∫ πÿπ®“° ”π—°ß“π °∑™. ‚¥¬‡©æ“–Õ¬à“ß¬‘Ëß„πª√–‡¥Áπ

‡√◊ËÕß¢âÕ¡Ÿ≈ ∂‘μ‘¢Õßμ≈“¥‚∑√§¡π“§¡ª√–‡∑»‰∑¬ ‡æ◊ËÕ„Àâ °∑™.  “¡“√∂∑√“∫∂÷ß ¿“æ∑’Ë·∑â®√‘ß¢Õßμ≈“¥

‚∑√§¡π“§¡¢Õßª√–‡∑»‰∑¬ Õ—π®–π”¡“´÷Ëßπ‚¬∫“¬ ·≈–°“√°”°—∫¥Ÿ·≈°‘®°“√‚∑√§¡π“§¡¢Õßª√–‡∑»‰∑¬

∑’Ë¡’ª√– ‘∑∏‘¿“æ Ÿß ÿ¥

®–‡ÀÁπ‰¥â«à“¢âÕ¡Ÿ≈¥â“π ∂‘μ‘œ π—Èπ ¡’§«“¡ ”§—≠‡ªìπÕ¬à“ß¬‘Ëß ‡æ√“–πÕ°®“°®–‡ªìπ‡§√◊ËÕß –∑âÕπ

 ¿“æ∑’Ë·∑â®√‘ß¢Õßμ≈“¥‚∑√§¡π“§¡·≈â« ¬—ß‡ªìπ‡§√◊ËÕß¡◊Õ∑’Ë ”§—≠„π°“√ ◊ËÕ “√°—∫ºŸâ¡’ à«π‡°’Ë¬«¢âÕß∑—ÈßÀ¡¥

‰¡à«à“®–‡ªìπ ª√–™“™π π—°«‘™“°“√ ¿“§‡Õ°™π ·≈–¿“§√—∞¥â«¬°—π‡Õß ‡π◊ËÕß®“°À“°ºŸâ¡’ à«π‡°’Ë¬«¢âÕß√—∫∑√“∫

∂÷ß ¿“æ∑’Ë·∑â®√‘ßºà“π∞“π¢âÕ¡Ÿ≈ ∂‘μ‘‡¥’¬«°—π °Á®–∑”„ÀâºŸâ¡’ à«π‡°’Ë¬«¢âÕß∑—ÈßÀ¡¥  “¡“√∂„Àâ§«“¡§‘¥‡ÀÁπ

∫πæ◊Èπ∞“π¢âÕ‡∑Á®®√‘ß∑’Ëμ√ß°—π ´÷Ëß®–∑”„Àâ§«“¡‡ÀÁπ¥—ß°≈à“« “¡“√∂π”¡“„™â‰¥â Õ¥§≈âÕß°—∫ ¿“æ∑’Ë·∑â®√‘ß

¢Õßμ≈“¥ ´÷Ëß °∑™. °Á®– “¡“√∂√—∫§«“¡§‘¥‡ÀÁπ‡À≈à“π—Èπ¡“„™âª√–°Õ∫„π°“√®—¥∑”π‚¬∫“¬μà“ßÊ ‰¥âÕ¬à“ß

¡’ª√– ‘∑∏‘¿“æ Ÿß ÿ¥
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2. °“√®—¥μ—Èß»Ÿπ¬å¢âÕ¡Ÿ≈ ∂‘μ‘
·≈–«‘®—¬‡»√…∞°‘®‚∑√§¡π“§¡
π—∫μ—Èß·μà§≥–°√√¡°“√°‘®°“√‚∑√§¡π“§¡

·Ààß™“μ‘ (°∑™.) ‰¥â¡’°“√®—¥μ—Èß¢÷Èπ‡¡◊ËÕªï æ.». 2547

°∑™. ‰¥â¥”‡π‘π°“√ÕÕ°„∫Õπÿ≠“μª√–°Õ∫°‘®°“√

‚∑√§¡π“§¡ ·≈–°”°—∫¥Ÿ·≈°‘®°“√‚∑√§¡π“§¡

¡“·≈â« 5 ªï „π°“√¥”‡π‘πß“π¢Õß °∑™. μ“¡

æ√–√“™∫—≠≠—μ‘Õß§å°√®—¥ √√§«“¡∂’Ë·≈–°”°—∫

°‘®°“√«‘∑¬ÿ°√–®“¬‡ ’¬ß «‘∑¬ÿ‚∑√∑—»πå ·≈–°‘®°“√

‚∑√§¡π“§¡ æ.». 2543 π—Èπ °∑™. ®”‡ªìπÕ¬à“ß¬‘Ëß

∑’Ë®–μâÕß¡’°“√ ◊ËÕ “√°—∫¿“§ à«πμà“ßÊ ´÷Ëß “¡“√∂

·∫àßÕÕ°‡ªìπ ’Ë°≈ÿà¡À≈—°Ê §◊Õ (1) °≈ÿà¡ºŸâ√—∫„∫Õπÿ≠“μ

ª√–°Õ∫°‘®°“√ ÷́Ëß °∑™. ¡’∫∑∫“∑„π°”°—∫¥Ÿ·≈

°“√ª√–°Õ∫°‘®°“√„Àâ‡ªìπ‰ªμ“¡‡®μπ“√¡≥å¢Õß

√—∞∏√√¡πŸ≠„π°“√ √â“ß°“√·¢àß¢—π‡ √’Õ¬à“ß‡ªìπ∏√√¡

„π°‘®°“√‚∑√§¡π“§¡¢Õßª√–‡∑»‰∑¬ (2) °≈ÿà¡

¿“§√—∞À√◊Õ√—∞∫“≈ ∑’Ë∑“ß °∑™. ®”‡ªìπÕ¬à“ß¬‘Ëß∑’Ë

®–μâÕßÕÕ°π‚¬∫“¬ √«¡∂÷ß°”°—∫¥Ÿ·≈°‘®°“√

‚∑√§¡π“§¡¢Õßª√–‡∑»‰∑¬„Àâ¡’§«“¡ Õ¥§≈âÕß

°—∫·π«π‚¬∫“¬À≈—°¢Õßª√–‡∑» (3) ¿“§ª√–™“™π

∑’Ë °∑™. ®–μâÕß√—∫øíß§«“¡§‘¥‡ÀÁπ·≈–§«“¡μâÕß°“√

¢Õßª√–™“™π„π∞“π–∑’Ë‡ªìπºŸâ„™â∫√‘°“√À≈—°¢Õß

°‘®°“√‚∑√§¡π“§¡ √«¡∂÷ß °∑™. ¬—ß¡’Àπâ“∑’Ë∑’Ë®–μâÕß

§ÿâ¡§√Õß°“√„™â∫√‘°“√‚∑√§¡π“§¡¢Õßª√–™“™π„Àâ¡’

§ÿ≥¿“æ∑’Ë‡ªìπ¡“μ√∞“π “°≈ ·≈– (4) °≈ÿà¡ºŸâº≈‘μ

Õÿª°√≥å‚∑√§¡π“§¡ °∑™. ®”‡ªìπÕ¬à“ß¬‘Ëß∑’Ë®–¥Ÿ·≈

¡“μ√∞“πÕÿª°√≥å‚∑√§¡π“§¡∑’Ë®–„™â„πª√–‡∑»‰∑¬

„Àâ¡’§«“¡ Õ¥§≈âÕß°—∫¡“μ√∞“π “°≈∑’Ë‡ªìπ∑’Ë

¬Õ¡√—∫√–À«à“ßª√–‡∑»

„π°“√∑’Ë °∑™. ®–¡’ªØ‘ —¡æ—π∏å°—∫¿“§ à«π

μà“ßÊ ¢â“ßμâπ‰¥âÕ¬à“ß¡’ª√– ‘∑∏‘¿“æπ—Èπ °∑™.

®”‡ªìπÕ¬à“ß¬‘Ëß∑’Ë®–μâÕß¡’§«“¡‡¢â“„®æ◊Èπ∞“π∏√√¡™“μ‘

¢Õßμ≈“¥‚∑√§¡π“§¡«à“„π ¿“æμ≈“¥‚∑√§¡π“§¡

¡’√Ÿª·∫∫‡ªìπ‡™àπ„¥ ∑—Èß„π‡™‘ßÕÿª ß§å ·≈–„π‡™‘ß

Õÿª∑“π ‡æ◊ËÕ„Àâ°“√®—¥∑”·ºπ π‚¬∫“¬ √«¡∂÷ß

°“√°”°—∫¥Ÿ·≈„Àâ¡’§«“¡ Õ¥§≈âÕß°—∫∏√√¡™“μ‘

¢Õß°‘®°“√‚∑√§¡π“§¡¢Õßª√–‡∑»‰∑¬

πÕ°®“°∑’Ë °∑™. ®”‡ªìπ∑’Ë®–μâÕß‡¢â“„®

∏√√¡™“μ‘¢Õß°‘®°“√‚∑√§¡π“§¡¢Õßª√–‡∑»‰∑¬

‡ªìπÕ¬à“ß¥’·≈â« °∑™. ¬—ß®”‡ªìπ∑’Ë®–μâÕß‡º¬·æ√à

§«“¡‡¢â“„®¥—ß°≈à“«„Àâ·°à¿“§ à«πμà“ßÊ ∑’Ë‡°’Ë¬«¢âÕß

¥â«¬ ‡π◊ËÕß®“°À“°¿“§ à«πμà“ßÊ ¡’§«“¡‡¢â“„®∑’Ë

μ√ß°—π·≈â« °∑™. ®–‰¥â¡’ à«π√à«¡®“°¿“§ à«πμà“ßÊ

‡ªìπÕ¬à“ß¥’ ´÷Ëß®– àßº≈„Àâ·ºπ·≈–π‚¬∫“¬∑’Ë

°∑™. ÕÕ°¡“¡’ª√– ‘∑∏‘¿“æ ·≈– “¡“√∂π”‰ª

„™â‰¥â®√‘ß„π∑“ßªØ‘∫—μ‘
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°“√ √â“ß§«“¡‡¢â“„®√–À«à“ß¿“§ à«πμà“ßÊ π—Èπ

¢âÕ¡Ÿ≈ ¿“æμ≈“¥‚∑√§¡π“§¡§◊Õ°ÿ≠·® ”§—≠

‡π◊ËÕß®“°¢âÕ¡Ÿ≈ ¿“æμ≈“¥‚∑√§¡π“§¡®–‡ªìπμ—«

 –∑âÕπæƒμ‘°√√¡°“√„™âß“π¢ÕßºŸâ∫√‘‚¿§ √«¡∂÷ß

 –∑âÕπ°“√ª√–°Õ∫°‘®°“√‚∑√§¡π“§¡¢ÕßºŸâ√—∫

„∫Õπÿ≠“μ«à“‡ªìπ‡™àπ„¥„πÕ¥’μ∂÷ßªí®®ÿ∫—π ·≈–

¬—ß “¡“√∂π”¢âÕ¡Ÿ≈¥—ß°≈à“«¡“„™â§“¥°“√≥å ¿“æ

μ≈“¥„πÕπ“§μÕ’°¥â«¬ ¥—ßπ—Èπ¢âÕ¡Ÿ≈ ¿“æμ≈“¥

‚∑√§¡π“§¡®÷ß¡’§«“¡ ”§—≠‡ªìπÕ¬à“ß¬‘Ëß∑’Ë®– √â“ß

°“√°”°—∫¥Ÿ·≈°‘®°“√‚∑√§¡π“§¡∑’Ë¡’ª√– ‘∑∏‘¿“æ

°∑™. ‰¥â‡≈Áß‡ÀÁπ∂÷ß§«“¡ ”§—≠¥—ß°≈à“«

‡ªìπÕ¬à“ß¥’ ®÷ß‰¥â¡’§«“¡ª√– ß§å∑’Ë®– √â“ß«—≤π∏√√¡

°“√∑”ß“π·≈–°“√ ◊ËÕ “√„π√Ÿª·∫∫∑’ËÕ‘ß¢âÕ¡Ÿ≈

‡ªìπÀ≈—° (Information Based Communication)

‡æ◊ËÕ„Àâ∑ÿ°¿“§ à«π®–‰¥â¡’°“√ ◊ËÕ “√ ·≈–√à«¡„Àâ

§«“¡§‘¥‡ÀÁπ∑’Ë‡ªìπª√–‚¬™πåμàÕ°“√®—¥∑”π‚¬∫“¬

∑’ËÕ¬Ÿà∫π¢âÕ‡∑Á®®√‘ß∑’Ë‡À¡◊Õπ°—π

¥â«¬‡Àμÿπ’È °∑™. ®÷ß‰¥â¡’°“√®—¥μ—Èß»Ÿπ¬å¢âÕ¡Ÿ≈

 ∂‘μ‘·≈–«‘®—¬‡»√…∞°‘®‚∑√§¡π“§¡ (»Ÿπ¬å¢âÕ¡Ÿ≈œ)

‡¡◊ËÕ‡¥◊Õπ°√°Æ“§¡ æ.». 2552 ‡æ◊ËÕ‡ªìπ»Ÿπ¬å°≈“ß

„π°“√√«∫√«¡ ·≈–‡º¬·æ√à¢âÕ¡Ÿ≈ ¿“æμ≈“¥

‚∑√§¡π“§¡„Àâ·°àæπ—°ß“π¢Õß ”π—°ß“π °∑™.

„™â„π°“√¥”‡π‘π°“√°”°—∫¥Ÿ·≈°‘®°“√‚∑√§¡π“§¡

„Àâ Õ¥§≈âÕß°—∫ ¿“æ∑’Ë·∑â®√‘ß √«¡∂÷ß‡º¬·æ√à

¢âÕ¡Ÿ≈·°à∫ÿ§§≈∑—Ë«‰ª ‡æ◊ËÕ„Àâ∫ÿ§§≈∑—Ë«‰ª ·≈–ºŸâ¡’

 à«π‡°’Ë¬«¢âÕß‰¥â√—∫∑√“∫¢âÕ‡∑Á®®√‘ß¢Õß∏√√¡™“μ‘

μ≈“¥‚∑√§¡π“§¡¢Õßª√–‡∑»‰∑¬ ‡™àπ‡¥’¬«°—∫∑’Ë

ºŸâ®—¥∑”π‚¬∫“¬ ·≈–°”°—∫¥Ÿ·≈‡¢â“„® ‚¥¬¡’«—μ∂ÿª√– ß§å

·≈–‡ªÑ“À¡“¬°“√®—¥μ—Èß¥—ßπ’È
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3. ªí≠À“·≈–Õÿª √√§
„πÕ¥’μ∑’Ëºà“π¡“¢âÕ¡Ÿ≈ ∂‘μ‘∑’Ë‡°’Ë¬«¢âÕß°—∫

°‘®°“√‚∑√§¡π“§¡¢“¥°“√∫Ÿ√≥“°“√Õ¬à“ß·∑â®√‘ß

°≈à“«§◊Õ¢âÕ¡Ÿ≈ ∂‘μ‘¥—ß°≈à“«Õ¬Ÿà°√–®—¥°√–®“¬ ·≈–

‰¡à “¡“√∂À“Àπà«¬ß“π°≈“ß„π°“√√«∫√«¡ ·≈–

®—¥‡°Á∫∑—Èß„π√–¥—∫ ”π—°ß“π °∑™. ·≈–„π√–¥—∫

ª√–‡∑» ¥—ßπ—Èπ „π‡¥◊Õπ°√°Ø“§¡ æ.». 2552

 ”π—°ß“π °∑™. ®÷ß‰¥â®—¥μ—Èß»Ÿπ¬å¢âÕ¡Ÿ≈ ∂‘μ‘·≈–

«‘®—¬‡»√…∞°‘®‚∑√§¡π“§¡ (»¢.) ‡æ◊ËÕ„Àâ‡ªìπ»Ÿπ¬å°≈“ß

„π°“√√«∫√«¡¢â Õ¡Ÿ ≈∑’Ë ‡ °’Ë ¬ «¢â Õ ß°—∫°‘ ®°“√

‚∑√§¡π“§¡¢÷Èπ √«¡∂÷ß‡ªìπÀπà«¬ß“π∑’Ë∑”Àπâ“∑’Ë

«‘‡§√“–Àå ¿“æμ≈“¥‚∑√§¡π“§¡ ‡æ◊ËÕ„Àâ‡ªìπ¢âÕ¡Ÿ≈

ª√–°Õ∫°“√ÕÕ°π‚¬∫“¬¢Õß °∑™. √«¡∂÷ß¬—ß‡ªìπ

°“√„ÀâÕß§å§«“¡√Ÿâ·°àæπ—°ß“π °∑™. ¥â«¬ (√“¬≈–‡Õ’¬¥

ª√“°Ø„π√Ÿª)

„π™à«ß‡√‘Ë¡°àÕμ—Èß»Ÿπ¬å¢âÕ¡Ÿ≈œ π—Èπ »Ÿπ¬å¢âÕ¡Ÿ≈œ

ª√– ∫ªí≠À“Õ¬à“ß¡“°‰¡à«à“®–‡ªìπ‡√◊ËÕß¢Õß

μ—«¢âÕ¡Ÿ≈‡Õß °√–∫«π°“√„π°“√‡¢â“∂÷ß¢âÕ¡Ÿ≈ À√◊Õ

√–∫∫„π°“√®—¥‡°Á∫¢âÕ¡Ÿ≈ ´÷Ëßªí≠À“‡À≈à“π’È “¡“√∂

 √ÿª‰¥â¥—ßπ’È

1. »Ÿπ¬å¢âÕ¡Ÿ≈œ ‡ªìπ à«πß“πÀπ÷Ëß¢Õß °∑™.

∑’Ë∑”Àπâ“∑’Ë°”°—∫¥Ÿ·≈°‘®°“√‚∑√§¡π“§¡

‰¡à„™àºŸâª√–°Õ∫°‘®°“√‚∑√§¡π“§¡ ¥—ßπ—Èπ

‚¥¬μ—«¢Õß °∑™. ‡Õß®÷ß‰¡à„™àºŸâº≈‘μ¢âÕ¡Ÿ≈

 ¿“æμ≈“¥‚∑√§¡π“§¡¢Õßª√–‡∑»‰∑¬

ºŸâ∑’Ëº≈‘μ¢âÕ¡Ÿ≈‡À≈à“π—Èπ§◊ÕºŸâ√—∫„∫Õπÿ≠“μ

ª√–°Õ∫°‘®°“√‚∑√§¡π“§¡®“° °∑™.

¥—ßπ—Èπ„π°“√√«∫√«¡¢âÕ¡Ÿ≈¥—ß°≈à“«

®”‡ªìπÕ¬à“ß¬‘Ëß∑’Ë®–μâÕßÕ“»—¬§«“¡√à«¡¡◊Õ

®“°ºŸâ√—∫„∫Õπÿ≠“μœ „Àâ®—¥ àß¢âÕ¡Ÿ≈

°“√ª√–°Õ∫°“√‚∑√§¡π“§¡„Àâ·°à

»Ÿπ¬å¢âÕ¡Ÿ≈œ Õ¬à“ßμàÕ‡π◊ËÕß ¥â«¬‡Àμÿπ’È

§«“¡√à«¡¡◊Õ®“°ºŸâ √—∫„∫Õπÿ≠“μœ

∂÷ß‡ªìπ‡√◊ËÕß∑’Ë¡’§«“¡ ”§—≠¡“°„π°“√

®—¥∑”√–∫∫∞“π¢âÕ¡Ÿ≈‚∑√§¡π“§¡‰∑¬

2. πÕ°®“°¢âÕ¡Ÿ≈°“√ª√–°Õ∫°‘®°“√

‚∑√§¡π“§¡∑’Ë‰¥â®“°ºŸâ√—∫„∫Õπÿ≠“μœ

·≈â« ¢âÕ¡Ÿ≈‡»√…∞°‘® ·≈– —ß§¡‚¥¬√«¡

°Á¡’§«“¡ ”§—≠¡“°‡™àπ°—π μ—«Õ¬à“ß‡™àπ

¢âÕ¡Ÿ≈ GDP ¢âÕ¡Ÿ≈ ”¡–‚πª√–™“°√

‡ªìπμâπ ¢âÕ¡Ÿ≈ª√–‡¿∑π’È ¡’≈—°…≥–

°√–®—¥°√–®“¬μ“¡Àπà«¬ß“π¿“§√—∞

μà“ßÊ ‰¡à«à“®–‡ªìπ ”π—°ß“π ∂‘μ‘·Ààß™“μ‘

 ¿“æ—≤π“‡»√…∞°‘®·≈– —ß§¡·Ààß™“μ‘

¥—ßπ—Èπ »Ÿπ¬å¢âÕ¡Ÿ≈œ ®÷ß®”‡ªìπÕ¬à“ß¬‘Ëß∑’Ë

®–μâÕß§âπÀ“·≈–√«∫√«¡¢âÕ¡Ÿ≈μà“ßÊ ∑’Ë

®”‡ªìπμàÕ°“√«‘‡§√“–Àåμ≈“¥‚∑√§¡π“§¡

·≈–μâÕßπ”¡“æ—≤π“√–∫∫°“√®—¥‡°Á∫

„Àâßà“¬μàÕ°“√‡¢â“∂÷ß¢âÕ¡Ÿ≈‡À≈à“π—Èπ

3. „π™à«ß·√° ¢âÕ¡Ÿ≈∑’Ë∑“ß»Ÿπ¬å¢âÕ¡Ÿ≈œ ‰¥â¡“

‰¡à«à“®–¡“®“°ºŸâ√—∫„∫Õπÿ≠“μœ À√◊Õ

Àπà«¬ß“π¿“§√—∞°Áμ“¡ ∑“ß»Ÿπ¬å¢âÕ¡Ÿ≈

®”‡ªìπÕ¬à“ß¬‘Ëß∑’Ë®–μâÕßæ‘®“√≥“μ√«® Õ∫

§«“¡∂Ÿ°μâÕß √«¡∂÷ß§«“¡ Õ¥§≈âÕß¢Õß

¢âÕ¡Ÿ≈°àÕπ∑’Ëπ”¡“„™âμàÕ‰ª ‡π◊ËÕß®“°
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¢â Õ¡Ÿ ≈∫“ßª√– ‡¿∑ ‡ªìπ¢â Õ¡Ÿ ≈∑’Ë ‰¡à

 Õ¥§≈âÕß°—π ∑”„Àâ®”‡ªìπÕ¬à“ß¬‘Ëß

∑’ËμâÕßμ√«® Õ∫·≈–ª√—∫·°â„Àâ‡°‘¥§«“¡

 Õ¥§≈âÕß°—∫ª√–‡¿∑¢âÕ¡Ÿ≈Õ◊ËπÊ

4. ‡π◊Ë Õß®“°„π°“√®—¥μ—È ß»Ÿπ¬å¢âÕ¡Ÿ≈œ

‡ªìπ°“√®—¥μ—Èß¢÷Èπ√–À«à“ßªï ∑”„Àâ‰¡à‰¥â¡’

°“√®—¥‡μ√’¬¡ß∫ª√–¡“≥‡©æ“– ∑”„Àâ

„π™à«ß·√°»Ÿπ¬å¢âÕ¡Ÿ≈œ ‰¡à¡’Õÿª°√≥å

‡§√◊ËÕß¡◊Õ„π°“√®—¥∑”√–∫∫°“√®—¥‡°Á∫

¢âÕ¡Ÿ≈∑’Ë‡À¡“– ¡ ¥—ßπ—Èπ ®÷ß®”‡ªìπ∑’Ë®–

μâÕß„™â‡§√◊ËÕß¡◊Õ‡∑à“∑’Ë¡’„π°“√®—¥‡°Á∫

¢âÕ¡Ÿ≈‰ª°àÕπ

5. Information Overflow §◊Õ ‘Ëß∑’Ë∑“ß»Ÿπ¬å

¢âÕ¡Ÿ≈œ æ¬“¬“¡„Àâ§«“¡ ”§—≠ μ—Èß·μà

‡√‘Ë¡¡’°“√®—¥μ—Èß»Ÿπ¬å¢âÕ¡Ÿ≈œ ‡π◊ËÕß®“°

°“√∑’Ë¡’¢âÕ¡Ÿ≈¡“°‡°‘π‰ª À√◊Õ Information

Overflow ®–∑”„Àâ¢âÕ¡Ÿ≈∑’Ë¡’§«“¡®”‡ªìπ

®√‘ßÊ À¡¥§«“¡ ”§—≠‰ª‚¥¬ª√‘¬“¬

¥—ßπ—Èπ°“√§—¥°√Õß¢âÕ¡Ÿ≈®÷ß‡ªìπ ‘Ëß∑’Ë¡’

§«“¡ ”§—≠μàÕ°“√«“ß√“°∞“π¢Õß

»Ÿπ¬å¢âÕ¡Ÿ≈œ

4. ‡ªÑ“À¡“¬°“√¥”‡π‘π°“√
‡ªÑ“À¡“¬°“√¥”‡π‘π°“√¢Õß»Ÿπ¬å¢âÕ¡Ÿ≈œ

 “¡“√∂·∫àßÕÕ°‡ªìπ Õß‡ªÑ“À¡“¬§◊Õ‡ªÑ“À¡“¬

°“√æ—≤π“¿“¬„π ”π—°ß“π °∑™. §◊Õ °“√æ—≤π“

√“°∞“π¢Õß»Ÿπ¬å¢âÕ¡Ÿ≈œ „Àâ¡’¡“μ√∞“π°“√∑”ß“π∑’Ë¥’

√«¡∂÷ß√Õß√—∫°“√æ—≤π“Õ¬à“ß®’√—ß„πÕπ“§μ  à«π

‡ªÑ“À¡“¬∑’Ë Õß‰¥â·°à‡ªÑ“À¡“¬¿“¬πÕ° ”π—°ß“π

°∑™. §◊Õ °“√ª√–™“ —¡æ—π∏å»Ÿπ¬å¢âÕ¡Ÿ≈œ „Àâ·°à

∫ÿ§§≈¿“¬πÕ°√—∫∑√“∫∂÷ß§«“¡¡’Õ¬Ÿà¢Õß»Ÿπ¬å¢âÕ¡Ÿ≈œ

 ”π—°ß“π °∑™. ‡π◊ËÕß®“°À“°¡’ºŸâ‡¢â“„™â¢âÕ¡Ÿ≈¢Õß

»Ÿπ¬å¢âÕ¡Ÿ≈œ  ”π—°ß“π °∑™. ¡“°‡∑à“„¥ ¡Ÿ≈§à“¢Õß

¢âÕ¡Ÿ≈°Á®–¡“°¢÷Èπ¥â«¬‡™àπ°—π

4.1 ‡ªÑ“À¡“¬°“√æ—≤π“¿“¬„π
‡æ◊ËÕ„Àâ°“√¥”‡π‘π°“√¢Õß»Ÿπ¬å¢âÕ¡Ÿ≈œ

¡’∑‘»∑“ß„π‡ªÑ“À¡“¬∑’Ë™—¥‡®π ¥—ßπ—Èπ∑“ß»Ÿπ¬å¢âÕ¡Ÿ≈œ

®÷ß‰¥â¡’°“√μ—Èß‡ªÑ“À¡“¬¥”‡π‘π°“√‡ªìπ√–¬–μà“ßÊ

4 √–¬– πÕ°®“°®–®—¥∑”‡ªÑ“À¡“¬¢Õß»Ÿπ¬å¢âÕ¡Ÿ≈œ

·≈â«¬—ß‰¥âμ—Èß‡ªÑ“À¡“¬°“√æ—≤π“»—°¬¿“æ°“√

æ—≤π“∫ÿ§§≈“°√¢Õß»Ÿπ¬å¢âÕ¡Ÿ≈œ ‡æ◊ËÕ„Àâ Õ¥§≈âÕß

°—∫‡ªÑ“À¡“¬°“√æ—≤π“¢Õß»Ÿπ¬å¢âÕ¡Ÿ≈¥â«¬ ÷́Ëß

 “¡“√∂ √ÿª‰¥â¥—ßπ’È

ë ¢—Èπ·√°§◊Õ°“√ √â“ß∞“π¢âÕ¡Ÿ≈ ´÷Ëß‡ªìπ

¢—ÈπμÕπ∑’Ë∂◊Õ‰¥â«à“‡ªìπ√“°∞“π∑’Ë ”§—≠

„π°“√¥”‡π‘πß“π¢Õß »¢. ‚¥¬‡ªìπ

°“√√«∫√«¡¢âÕ¡Ÿ≈∑’Ë ‡°’Ë ¬«¢âÕß°—∫

°‘®°“√‚∑√§¡π“§¡∑—ÈßÀ¡¥ √«¡∂÷ß

°“√ÕÕ°·∫∫ ·≈–®—¥∑”∞“π¢âÕ¡Ÿ≈

‡æ◊ËÕ„Àâ√Õß√—∫°—∫°“√‡¢â“∂÷ß¢ÕßºŸâ∫√‘À“√

·≈–æπ—°ß“π ”π—°ß“π °∑™. ∑’Ë®–π”

¢âÕ¡Ÿ≈‰ª„™âß“πμàÕ
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- °àÕπ∑’Ë‡√‘Ë¡¥”‡π‘π°“√®—¥∑”√–∫∫

∞“π¢âÕ¡Ÿ≈ ∑“ß»Ÿπ¬å¢âÕ¡Ÿ≈œ ®”‡ªìπ

∑’Ë®–μâÕßÕÕ°·∫∫§«“¡μâÕß°“√«à“

·μà≈– ”π—°¿“¬„π ”π—°ß“π °∑™.

®”‡ªìπ∑’Ë®–μâÕß„™â¢âÕ¡Ÿ≈ª√–‡¿∑„¥

∫â“ß √«¡∂÷ß≈—°…≥–¢Õß¢âÕ¡Ÿ≈

¥—ß°≈à“«¡’√Ÿª·∫∫ ·≈–·À≈àß∑’Ë¡“

®“°∑’Ë„¥

- ‡¡◊ËÕ√—∫∑√“∫∂÷ß§«“¡μâÕß°“√·≈â«

∑“ß»Ÿπ¬å¢âÕ¡Ÿ≈‰¥â ‡√‘Ë¡ ”√«®«à“

¢âÕ¡Ÿ≈μ“¡§«“¡μâÕß°“√¢Õß ”π—°

μà“ßÊ  ¿“¬„π ”π—°ß“π °∑™. π—Èπ

ªí®®ÿ∫—π ¡’¢âÕ¡Ÿ≈Õ–‰√ ·≈–¡’°“√

®—¥‡°Á∫„π√Ÿª·∫∫„¥

- ∂â“¢âÕ¡Ÿ≈μ“¡§«“¡μâÕß°“√¥—ß°≈à“«

∑“ß»Ÿπ¬å¢âÕ¡Ÿ≈œ æ∫«à“¡’Õ¬Ÿà„π

 ”π—°ß“π °∑™. ∑“ß»Ÿπ¬å¢âÕ¡Ÿ≈œ

®–∑”°“√ª√– “πß“π‰ª¬—ß ”π—°

∑’Ë¡’¢âÕ¡Ÿ≈¥—ß°≈à“« ‡æ◊ËÕ∑”°“√¢Õ

¢âÕ¡Ÿ≈¥—ß°≈à“«¡“®—¥‡°Á∫≈ß√–∫∫

∞“π¢âÕ¡Ÿ≈°≈“ß¢Õß ”π—°ß“π °∑™.

‡æ◊ËÕ„Àâ ”π—°Õ◊ËπÊ  “¡“√∂‡¢â“∂÷ß

¢âÕ¡Ÿ≈¥—ß°≈à“«‰¥âÕ¬à“ß¡’ª√– ‘∑∏‘¿“æ

Õ¬à“ß‰√°Áμ“¡°àÕπ°“√®—¥‡°Á∫≈ß

√–∫∫∞“π¢âÕ¡Ÿ≈ ∑“ß»Ÿπ¬å¢âÕ¡Ÿ≈œ

®–∑”°“√μ√«® Õ∫§«“¡∂Ÿ°μâÕß

√«¡∂÷ß®—¥∑”√Ÿª·∫∫„Àâ‡À¡“– ¡

°àÕπ®–¥”‡π‘π°“√®—¥‡°Á∫≈ß√–∫∫

∞“π¢âÕ¡Ÿ≈μàÕ‰ª

- ∂â“¢âÕ¡Ÿ≈∑’Ë ”π—°μà“ßÊ μâÕß°“√

‰¡à “¡“√∂À“‰¥â¿“¬„π ”π—°ß“π

°∑™. ∑“ß»Ÿπ¬å¢âÕ¡Ÿ≈œ ®–¥”‡π‘π°“√

®—¥À“¢âÕ¡Ÿ≈¥—ß°≈à“«®“°·À≈àß¢âÕ¡Ÿ≈

®“°¿“¬πÕ° ”π—°ß“π °∑™. ´÷Ëß

·À≈àß¢âÕ¡Ÿ≈¥—ß°≈à“« “¡“∂·∫àß

ÕÕ°‡ªìπ 3 ·À≈àßÀ≈—°Ê

ëë ¿“§√—∞ Õ“∑‘  ”π—°ß“π ∂‘μ‘·Ààß

™“μ‘  ¿“æ—≤π“‡»√…∞°‘® ·≈–

 —ß§¡·Ààß™“μ‘ ‡ªìπμâπ ÷́Ëß‡ªìπ

¢âÕ¡Ÿ≈∑’Ë ‡°’Ë¬«¢âÕß°—∫‡»√…∞°‘®

„π°“√®—¥∑”√–∫∫∞“π¢âÕ¡Ÿ≈ »Ÿπ¬å¢âÕ¡Ÿ≈œ ‰¥â¡’¢—ÈπμÕπ ·≈–«‘∏’¥”‡π‘π°“√¥—ßπ’È
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·≈– —ß§¡¿“æ√«¡¢Õßª√–‡∑»

‡™àπ ¢âÕ¡Ÿ≈®”π«πª√–™“™π

¢âÕ¡Ÿ≈√“¬‰¥âª√–™“™“μ‘ ‡ªìπμâπ

ëë ¿“§‡Õ°™π ´÷Ëß à«π„À≠à‡ªìπ

¢âÕ¡Ÿ≈°“√ª√–°Õ∫°‘®°“√¢Õß

ºŸâ√—∫„∫Õπÿ≠“μª√–°Õ∫°‘®°“√

´÷Ëß à«π„À≠à·≈â«ºŸâ√—∫„∫Õπÿ≠“μ

·μà≈–√“¬®–‡ªî¥‡º¬‡ªìπ°“√

∑—Ë«‰ªÕ¬Ÿà·≈â«

ëë ¢âÕ¡Ÿ≈∑ÿμ‘¬¿Ÿ¡‘ ‡ªìπ¢âÕ¡Ÿ≈∑’Ë®”‡ªìπ

∑’Ë®–μâÕß®—¥ ◊́ÈÕ®“°∫√‘…—∑∑’Ë‡ªìπ

ºŸâ®—¥∑”¢âÕ¡Ÿ≈∑’Ë‡™’Ë¬«™“≠‚¥¬‡©æ“–

‡™àπ¢âÕ¡Ÿ≈¢Õßª√–‡∑»μà“ßÊ ∑—Ë«‚≈°

÷́Ëß¢âÕ¡Ÿ≈π’È®”‡ªìπÕ¬à“ß¬‘ËßμàÕ°“√

‡ª√’¬∫‡∑’¬∫»—°¬¿“æ°“√·¢àß¢—π

√–À«à“ßª√–‡∑»

ë ¢—Èπ Õß§◊Õ°“√®—¥∑”ß“π«‘‡§√“–Àå

¢—Èππ’È‡ªìπ°“√ √â“ß¡Ÿ≈§à“¢Õß∞“π¢âÕ¡Ÿ≈

‡π◊ËÕß®“°‚¥¬μ—«¢âÕ¡Ÿ≈‡Õß®–‰¡à¡’

¡Ÿ≈§à“Õ—π„¥ À“°¢“¥°“√π”¡“√âÕ¬‡√’¬ß

·≈–«‘‡§√“–Àå ¥—ßπ—Èπ„π¢—Èππ’È ‡ªìπ°“√

π”¢âÕ¡Ÿ≈μà“ßÊ ∑’Ë¡’¡“«‘‡§√“–Àå ·≈–

®—¥∑”√“¬ß“π‡º¬·æ√à¿“¬„πÕß§å°√

‡æ◊ËÕ„Àâæπ—°ß“π  ”π—°ß“π °∑™. ‰¥â

∑√“∫∂÷ßª√–‚¬™πå¢Õß¢âÕ¡Ÿ≈∑’ËÕ“®®–

π”¡“„™â„π°“√æ—≤π“°“√∑”ß“π¢Õß

μπ‡Õß‰¥â √«¡∂÷ß¬—ß‡ªìπ°“√æ—≤π“

∫ÿ§≈“°√¿“¬„π»Ÿπ¬å¢âÕ¡Ÿ≈œ ‡√◊ËÕß

°“√«‘ ‡§√“–Àå ¿“æÕÿμ “À°√√¡

‚∑√§¡π“§¡¢Õßª√–‡∑»‰∑¬

ë ¢—Èπ∑’Ë “¡ ·≈–¢—Èπ∑’Ë ’Ë  §◊Õ°“√„Àâ

§”ª√÷°…“„π°“√æ—≤π“π‚¬∫“¬

·≈–·ºπ „π¢—Èππ’È ‡ªìπ°“√μàÕ¬Õ¥

¢Õß¢—Èπ Õß °≈à“«§◊Õ ‡¡◊ËÕ∫ÿ§≈“°√

 “¡“√∂«‘‡§√“–Àå ¿“æÕÿμ “À°√√¡

‚∑√§¡π“§¡¢Õßª√–‡∑»‰∑¬‰¥â·≈â«

∫ÿ§≈“°√¢Õß »¢. °Áπà“®–‡ªìπ∫ÿ§≈“°√

 ”§—≠„π°“√‡¢â“‰ª„Àâ¢âÕ¡Ÿ≈ ¿“æ

μ≈“¥¢Õßª√–‡∑»‰∑¬„π§≥–∑”ß“π

μà“ßÊ ¢Õß ”π—°ß“π °∑™. „π°“√ÕÕ°

π‚¬∫“¬ ·≈–·ºπß“πμà“ßÊ ‡æ◊ËÕ„Àâ

π‚¬∫“¬ ·≈–·ºπμà“ßÊ ∑’ËÕÕ°®“° °∑™.

‡ªìππ‚¬∫“¬ ·≈–·ºπ∑’Ë –∑âÕπ¿“æ

∑’Ë·∑â®√‘ß¢Õßμ≈“¥‚∑√§¡π“§¡‰∑¬

»—°¬¿“æ¢Õß∫ÿ§≈“°√„π°“√¥”‡π‘πß“π

¢Õß»Ÿπ¬å¢âÕ¡Ÿ≈œ ®–ª√–°Õ∫¥â«¬»—°¬¿“æÀ≈—°

 Õß»—°¬¿“æ§◊Õ »—°¬¿“æ¥â“π°“√«‘‡§√“–Àå¢âÕ¡Ÿ≈

·≈–»—°¬¿“æ¥â“π‡∑§‚π‚≈¬’ “√ π‡∑» ´÷Ëßæ—≤π“°“√

∑—Èß ’Ë¢—Èπ∑’Ë°≈à“«¡“¢â“ßμâπ „π·μà≈–¢—ÈπμÕπ¡’°“√
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„™â»—°¬¿“æ¢Õß∫ÿ§≈“°√∑’Ë·μ°μà“ß°—π‰ª ‚¥¬„π

¢—ÈπμÕπ·√°À√◊Õ¢—ÈπμÕπ°“√ √â“ß∞“π¢âÕ¡Ÿ≈π—Èπ

∫ÿ§≈“°√∑’Ë¡’»—°¬¿“æ¥â“π‡∑§‚π‚≈¬’ “√ π‡∑»

‡ªìπ ‘Ë ß∑’Ë®”‡ªìπÕ¬à“ß¬‘Ë ß ‡π◊ËÕß®“°„π°“√ √â“ß

∞“π¢âÕ¡Ÿ≈Õ¬à“ß‡ªìπ√–∫∫®”‡ªìπμâÕß„™â‡∑§‚π‚≈¬’

 “√ π‡∑»‡¢â“¡“™à«¬®—¥°“√ Õ¬à“ß‰√°Áμ“¡‡¡◊ËÕ

√–∫∫∞“π¢âÕ¡Ÿ≈¡’°“√ √â“ß‡ªìπ∑’Ë ‡√’¬∫√âÕ¬·≈â«

∫ÿ§≈“°√¥â“π‡∑§‚π‚≈¬’ “√ π‡∑»®–≈¥∫∑∫“∑≈ß

·μà∫ÿ§≈“°√¥â“π°“√«‘‡§√“–Àå¢âÕ¡Ÿ≈®–°≈“¬¡“‡ªìπ

∫ÿ§≈“°√À≈—°„π°“√¥”‡π‘πß“π¢—Èπ∑’Ë Õß∂÷ß¢—Èπ∑’Ë ’Ë

·ºπ°“√æ—≤π“∫ÿ§≈“°√¢Õß»Ÿπ¬å¢âÕ¡Ÿ≈œ

®”‡ªìπÕ¬à“ß¬‘Ëß∑’Ë®–μâÕß Õ¥§≈âÕß°—∫¿“√°‘®·≈–

·π«∑“ß°“√¥”‡π‘π°“√¢Õß»Ÿπ¬å¢âÕ¡Ÿ≈œ ¥â«¬ ¥—ßπ—Èπ

·ºπ°“√æ—≤π“∫ÿ§≈“°√¢Õß»Ÿπ¬å¢âÕ¡Ÿ≈œ ®–¡ÿàß‡πâπ

æ—≤π“∫ÿ§≈“°√„Àâ¡’»—°¬¿“æ¥â“π°“√«‘‡§√“–Àå¢âÕ¡Ÿ≈

„π à«π¢Õß¿“√°‘®¥â“π‡∑§‚π‚≈¬’ “√ π‡∑»

∑“ß»Ÿπ¬å¢âÕ¡Ÿ≈œ ‰¥âÕ“»—¬ à«πß“π‡∑§‚π‚≈¬’

 “√ π‡∑»¢Õß ”π—°ß“π °∑™. ‡ªìπÀπà«¬ß“πÀ≈—°

„π°“√æ—≤π“√–∫∫∞“π¢âÕ¡Ÿ≈

ªí®®ÿ∫—π »¢. ‰¥â¡’°“√¥”‡π‘π°“√§√∫

∑ÿ°¢—ÈπμÕπ¢â“ßμâπ·≈â« °≈à“«§◊Õ »¢. ‰¥â¡’°“√√«∫√«¡

¢âÕ¡Ÿ≈ ∂‘μ‘‚∑√§¡π“§¡¢Õßª√–‡∑»‰∑¬∑’Ë ”§—≠

·≈–‡º¬·æ√àºà“π√–∫∫Õ‘π∑√“‡πÁμ ·≈–¬—ß‰¥â¡’°“√

®—¥∑”√“¬ß“π«‘‡§√“–Àå ¿“æÕÿμ “À°√√¡‚∑√§¡π“§¡

¢Õßª√–‡∑»‰∑¬√“¬ —ª¥“Àå‚¥¬‡º¬·æ√àºà“π√–∫∫

Õ‘π∑√“‡πÁμ‡™àπ°—π πÕ°®“°°—π·≈â«„πªí®®ÿ∫—π

∫ÿ§≈“°√¢Õß »¢. ¬—ß‰¥â¡’ à«π√à«¡„π°“√„Àâ¢âÕ¡Ÿ≈

 ∂‘μ‘μà“ßÊ μàÕ°“√®—¥∑”π‚¬∫“¬∑’Ë ”§—≠ Õ“∑‘

°“√ÕÕ°„∫Õπÿ≠“μ‚∑√»—æ∑å‡§≈◊ËÕπ∑’Ë IMT ‡ªìπμâπ

¥—ßπ—Èπ°“√¥”‡π‘π°“√¢—ÈπμàÕ‰ª¢Õß »¢.

§◊Õ°“√æ—≤π“∑—Èß “¡¢—ÈπμÕπ„Àâ¡’§ÿ≥¿“æ ·≈–

§√Õ∫§≈ÿ¡¡“°¢÷Èπ √«¡∂÷ß‡πâπ°“√ª√–™“ —¡æ—π∏å·°à

∫ÿ§§≈∑—Ë«‰ª„Àâ¡’°“√π”¢âÕ¡Ÿ≈ ∂‘μ‘ ·≈–∫∑«‘‡§√“–Àå

‰ª„™âß“π¡“°¢÷Èπ ‡π◊ËÕß®“°¡Ÿ≈§à“¢Õß¢âÕ¡Ÿ≈®–¡“°

¢÷Èπμ“¡ª√‘¡“≥°“√„™âß“π¢Õß∫ÿ§§≈∑—Ë«‰ª

4.2 ‡ªÑ“À¡“¬¿“¬πÕ° ”π—°ß“π °∑™.
πÕ°®“°∑’Ë»Ÿπ¬å¢âÕ¡Ÿ≈œ ‰¥âμ—Èß‡ªÑ“À¡“¬

∑’Ë®–«“ß√“°∞“π°“√∫√‘À“√®—¥°“√¿“¬„π»Ÿπ¬å¢âÕ¡Ÿ≈œ

„Àâ¡’§«“¡¡—Ëπ§ß ‡æ◊ËÕ„Àâ “¡“√∂æ—≤π“‰¥âÕ¬à“ß

¬—Ëß¬◊π·≈â« »Ÿπ¬å¢âÕ¡Ÿ≈œ ®”‡ªìπÕ¬à“ß¬‘Ëß∑’Ë®–μâÕß

«“ß‡ªÑ“À¡“¬¿“¬πÕ° ”π—°ß“π °∑™. ¥â«¬

‡π◊ËÕß®“°ß“π¥â“π¢âÕ¡Ÿ≈ ·≈–°“√«‘‡§√“–Àå‡»√…∞°‘®

‚∑√§¡π“§¡π—Èπ ‡ªìπß“π∑’Ë®”‡ªìπμâÕß¡’°“√‡º¬·æ√à

„Àâ·°à “∏“√≥–∑√“∫ ·≈–‡¢â“∂÷ß ∑—Èßπ’È‡æ◊ËÕ„Àâ¢âÕ¡Ÿ≈

√«¡∂÷ß∫∑«‘‡§√“–Àå∑’Ë∑“ß»Ÿπ¬å¢âÕ¡Ÿ≈œ ¡’°“√π”‰ª„™â

Õ¬à“ß°«â“ß¢«“ß Õ—π®–π”¡“´÷Ëß§«“¡πà“‡™◊ËÕ∂◊Õ·≈–

¡Ÿ≈§à“¢Õß¢âÕ¡Ÿ≈∑’Ë Ÿß¢÷Èπ¥â«¬

¥—ßπ—Èπ»Ÿπ¬å¢âÕ¡Ÿ≈œ ®÷ß‰¥â„Àâ§«“¡ ”§—≠

μàÕ°“√ª√–™“ —¡æ—π∏å·≈–‡º¬·æ√à¢âÕ¡Ÿ≈ ·≈–

∫∑«‘‡§√“–Àåμà“ßÊ ∑’Ë»Ÿπ¬å¢âÕ¡Ÿ≈œ ®—¥∑”¢÷Èπ ‚¥¬¡’

·π«§‘¥·≈–«‘∏’°“√„π°“√¥”‡π‘π°“√¥—ßπ’È

4.2.1 ®—¥∑”Àπâ“‡«Á∫‰´μå¢Õß»Ÿπ¬å¢âÕ¡Ÿ≈œ

¿“¬„μâ‡«Á∫‰´μåÀ≈—°¢Õß ”π—°ß“π °∑™. ‡æ◊ËÕ‡ªìπ

æ◊Èπ∑’Ë„π°“√‡º¬·æ√à¢âÕ¡Ÿ≈ ·≈–∫∑«‘‡§√“–Àåμà“ßÊ

¢Õß»Ÿπ¬å¢âÕ¡Ÿ≈œ √«¡∂÷ß‡ªî¥™àÕß∑“ß°“√ ◊ËÕ “√

√–À«à“ßºŸâ∑’Ë ‡¢â“„™â°—∫‡®â“Àπâ“∑’Ë¢Õß»Ÿπ¬å¢âÕ¡Ÿ≈œ

ºà“π∑“ßÕ’‡¡≈å°≈“ß (TCD@ntc.or.th) ‡æ◊ËÕ„ÀâºŸâ∑’Ë π„®

„π¢âÕ¡Ÿ≈‡™‘ß≈÷° “¡“√∂ Õ∫∂“¡‰¥â‚¥¬μ√ß

4.2.2 √Ÿ ª·∫∫¢Õß¢â Õ¡Ÿ ≈∑’Ë ‡ º¬·æ√à

ºà“π∑“ß‡«Á∫‰´μå¢Õß»Ÿπ¬å¢âÕ¡Ÿ≈œ ∂Ÿ°ÕÕ°·∫∫¡“

‚¥¬‡πâπºŸâ„™â‡ªìπ»Ÿπ¬å°≈“ß °≈à“«§◊Õ ≈—°…≥–¢Õß

°“√π”‡ πÕ¢âÕ¡Ÿ≈‰¥â∂Ÿ°ÕÕ°·∫∫¡“‚¥¬‡πâπ

§«“¡ßà“¬„π°“√„™âß“π ‚¥¬¡’≈—°…≥–‡ªìπ°√“ø
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‡æ◊ËÕ„Àâ‡ÀÁπ∑‘»∑“ß∑’Ë™—¥‡®π¢Õß¢âÕ¡Ÿ≈ √«¡∂÷ß

 “¡“√∂π”‡ πÕ„π√Ÿª·∫∫¢Õßμ“√“ßμ—«‡≈¢‡º◊ËÕ

„π°√≥’∑’ËºŸâ„™âμâÕß°“√π”¢âÕ¡Ÿ≈¥‘∫‰ª„™â«‘‡§√“–Àå

μàÕ°Á “¡“√∂∑”‰¥â‚¥¬ßà“¬ πÕ°®“°π—Èπ·≈â«∑“ß

»Ÿπ¬å¢âÕ¡Ÿ≈œ ¬—ß‰¥â®—¥∑”™àÕß∑“ß„π°“√‡¢â“∂÷ß

Àπâ“‡«Á∫‰´μå¥—ß°≈à“«‰¥â‚¥¬μ√ß‚¥¬‰¡à®”‡ªìπ∑’Ë

®–μâÕß‡¢â“ Ÿà‡«Á∫‰´μåÀ≈—°¢Õß ”π—°ß“π °∑™. À√◊Õ

‡«Á∫‰´μå¢Õß»Ÿπ¬å¢âÕ¡Ÿ≈œ ‡Õß°Áμ“¡ ‡æ◊ËÕ„ÀâºŸâ„™â

 “¡“√∂‡¢â“∂÷ß‰¥âÕ¬à“ß√«¥‡√Á«‚¥¬ “¡“√∂‡¢â“‰¥â∑’Ë

www.ntc.or.th/TTID

4.2.3 ‡π◊ËÕß®“°¢âÕ®”°—¥¢Õß¢âÕ¡Ÿ≈∑’Ë

∑“ß»Ÿπ¬å¢âÕ¡Ÿ≈œ ‡º¬·æ√à¡’√Ÿª·∫∫‡ªìπ√“¬‰μ√¡“ 

¥—ßπ—ÈπÀ“°‡«Á∫‰´μå¡’°“√‡º¬·æ√à ‡©æ“–¢âÕ¡Ÿ≈

Õ¬à“ß‡¥’¬«®–∑”„Àâ‡«Á∫‰´μå¢Õß»Ÿπ¬å¢âÕ¡Ÿ≈œ ¢“¥

§«“¡‡§≈◊ËÕπ‰À« ´÷Ëß®–∑”„Àâ‡«Á∫‰´μå¢Õß»Ÿπ¬å¢âÕ¡Ÿ≈œ

‰¡à‡ªìπ∑’Ëπ‘¬¡ ¥—ßπ—Èπ∑“ß»Ÿπ¬å¢âÕ¡Ÿ≈œ ®÷ß‰¥â®—¥∑”

∫∑«‘‡§√“–Àå ¿“æÕÿμ “À°√√¡‚∑√§¡π“§¡√“¬ªí°…å

‡º¬·æ√à„π‡«Á∫‰´μå¢Õß»Ÿπ¬å¢âÕ¡Ÿ≈œ ´÷ËßπÕ°®“°

®–∑”„Àâ‡«Á∫‰´μå¢Õß»Ÿπ¬å¢âÕ¡Ÿ≈œ ¡’§«“¡‡§≈◊ËÕπ‰À«

πà“μ‘¥μ“¡·≈â« ¬—ß‡ªìπ™àÕß∑“ß∑’Ë∫ÿ§§≈∑—Ë«‰ª “¡“√∂

π”¢âÕ¡Ÿ≈ ·≈–∫∑«‘‡§√“–Àå∑’Ë‡º¬·æ√à‰ª„™âß“πμàÕ‰¥â

Õ¬à“ß¥’

4.2.4 ¿“¬„π ”π—°ß“π °∑™. ‡Õß

ªí®®ÿ∫—π¡’‡Õ° “√«‘™“°“√∑’Ë ”§—≠ ·≈–πà“ π„®

‡ªìπÕ¬à“ß¡“° ¥—ßπ—Èπ∑“ß»Ÿπ¬å¢âÕ¡Ÿ≈œ ®÷ßπ”¡“

√«∫√«¡ ·≈–‡º¬·æ√à‡Õ° “√¥—ß°≈à“«ºà“π∑“ß

‡«Á∫‰´μå¢Õß»Ÿπ¬å¢âÕ¡Ÿ≈œ ¥â«¬ ‡æ◊ËÕ„Àâ‡«Á∫‰´μå¢Õß

»Ÿπ¬å¢âÕ¡Ÿ≈œ ‡ªìπ·À≈àß√«¡Õß§å§«“¡√Ÿâ¥â“π

‚∑√§¡π“§¡¢Õßª√–‡∑»‰∑¬

4.2.5 »Ÿπ¬å¢âÕ¡Ÿ≈œ ‰¥âæ¬“¬“¡ª√–™“

 —¡æ—π∏å¢âÕ¡Ÿ≈ ∂‘μ‘∑’Ë‡°’Ë¬«¢âÕß°—∫μ≈“¥‚∑√§¡π“§¡

μà“ßÊ „Àâ·°àºŸâ¡’ à«π‡°’Ë¬«¢âÕßπ”‰ª„™âß“π„Àâ¡“°∑’Ë ÿ¥

‚¥¬¡ÿàß‡πâπ‰ª∑’Ë‡®â“Àπâ“∑’Ë«‘‡§√“–Àå„π¿“§∏ÿ√°‘®

∑’Ë®”‡ªìπμâÕß„™â¢âÕ¡Ÿ≈¥—ß°≈à“« Õ“∑‘ ‡®â“Àπâ“∑’Ë

«‘‡§√“–ÀåÀ≈—°∑√—æ¬å ‡ªìπμâπ ‡æ◊ËÕ„Àâ‡®â“Àπâ“∑’Ë
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‡À≈à“π—Èππ”¢âÕ¡Ÿ≈¢Õß»Ÿπ¬å¢âÕ¡Ÿ≈œ ‰ª„™âÕ¬à“ß

°«â“ß¢«“ß

4.2.6 »Ÿπ¬å¢âÕ¡Ÿ≈œ ‰¥â®—¥∑” ç√“¬ß“π

¥—™π’™’È«—¥„π°‘®°“√‚∑√§¡π“§¡¢Õßª√–‡∑»‰∑¬é

÷́Ëß∂÷ß«à“‡ªìπ√“¬ß“πª√–®”ªï¢Õß»Ÿπ¬å¢âÕ¡Ÿ≈œ ‚¥¬

‡π◊ÈÕÀ“®–‡ªìπ°“√ª√–¡«≈¢âÕ¡Ÿ≈ ∂‘μ‘μ—«‡≈¢∑’Ë ”§—≠

¢Õß°‘®°“√‚∑√§¡π“§¡ª√–‡∑»‰∑¬ √«¡∂÷ß«‘‡§√“–Àå

·≈–æ¬“°√≥å∑‘»∑“ßμ≈“¥‚∑√§¡π“§¡„πÕπ“§μ

‚¥¬√“¬ß“π¥—™π’™’È«—¥„π°‘®°“√‚∑√§¡π“§¡¢Õß

ª√–‡∑»‰∑¬ ª√–®”ªï æ.». 2552 ‰¥â¡’°“√μ’æ‘¡æå

·≈–‡º¬·æ√à‡ªìπ‡≈à¡§√—Èß·√°„π‡¥◊Õπ‡¡…“¬π

æ.». 2553 ·≈–‰¥â¡’°“√μ’æ‘¡æå‡æ‘Ë¡Õ’° Õß§√—Èß

¥â«¬°—π ‚¥¬¡’°“√æ‘¡æå‰ª·≈â«∂÷ß 3 æ—π‡≈à¡ ∑—Èßπ’È

‡π◊ËÕß®“°√“¬ß“π©∫—∫¥—ß°≈à“«‰¥â√—∫§«“¡ π„®¢Õß

ºŸâ∑’Ë‡°’Ë¬«¢âÕßÕ¬à“ß¡“°¡“¬

5. ·π«∑“ß°“√æ—≤π“
¿“√°‘®μàÕ‰ª¢Õß»Ÿπ¬å¢âÕ¡Ÿ≈‚¥¬À≈—°Ê ·≈â«

§ß‡ªìπ°“√æ—≤π“®“°√“°∞“π∑’Ë∑“ß»Ÿπ¬å¢âÕ¡Ÿ≈œ

‰¥â«“ß‰«âÕ¬à“ß¥’·≈â«„π™à«ßªï∑’Ëºà“π¡“ ´÷Ëß¿“√°‘®

°“√æ—≤π“°â“«μàÕ‰ª¢Õß»Ÿπ¬å¢âÕ¡Ÿ≈œ  “¡“√∂·∫àß

·π«∑“ß°“√æ—≤π“ÕÕ°‡ªìπ Õß¥â“π ¥—ßπ’È

5.1 °“√æ—≤π“¥â“π√–∫∫°“√®—¥‡°Á∫¢âÕ¡Ÿ≈
®“°∑’Ë‰¥â°≈à“«¡“·≈â«„π¢â“ßμâπ ¢âÕ®”°—¥

¢Õß»Ÿπ¬å¢âÕ¡Ÿ≈œ „π™à«ß®—¥μ—Èßπ—Èπ §◊Õ‡√◊ËÕßß∫ª√–¡“≥

¥—ßπ—Èπ°“√®—¥∑”√–∫∫∞“π¢âÕ¡Ÿ≈¢Õß»Ÿπ¬å¢âÕ¡Ÿ≈œ

‡ªìπ°“√®—¥‡°Á∫‚¥¬„™â‚ª√·°√¡ Microsoft Excel

‡ªìπÀ≈—° ÷́Ëß‡ªìπ‚ª√·°√¡∑’Ë¡‘‰¥â∂Ÿ°ÕÕ°·∫∫¡“

‡æ◊ËÕ„™â„πß“π¥â“π∞“π¢âÕ¡Ÿ≈ ·μà∑’Ë»Ÿπ¬å¢âÕ¡Ÿ≈œ

‡≈◊Õ°„™â‚ª√·°√¡¥—ß°≈à“« ‡π◊ËÕß®“°‡ªìπ‚ª√·°√¡∑’Ë

„™âß“πßà“¬·≈–¡’√Ÿª·∫∫∑’Ë Õ¥§≈âÕß°—∫§«“¡μâÕß°“√

„π‡∫◊ÈÕßμâπ¢Õß»Ÿπ¬å¢âÕ¡Ÿ≈œ ‚¥¬¡’√Ÿª·∫∫°“√

®—¥‡°Á∫¢âÕ¡Ÿ≈¥—ßπ’È

‚¥¬∑“ß»Ÿπ¬å¢âÕ¡Ÿ≈œ ‰¥â®—¥‡°Á∫¢âÕ¡Ÿ≈

¢ÕßºŸâª√–°Õ∫°“√√“¬‰μ√¡“  ‚¥¬®–∑”°“√·¬°

¢âÕ¡Ÿ≈‡ªìπ√“¬ªï ·≈–®—¥· ¥ßº≈‡ªìπ√“¬‰μ√¡“  ‚¥¬
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π”‡ πÕ¢âÕ¡Ÿ≈‡ªìπ¿“æ√«¡¢Õßμ≈“¥‚∑√§¡π“§¡

ª√–‡∑»‰∑¬ ‡æ◊ËÕ„Àâ‡ÀÁπ∑‘»∑“ß¢Õßμ≈“¥‚∑√§¡π“§¡

μ—Èß·μàÕ¥’μ®π∂÷ßªí®®ÿ∫—π

¥â«¬°“√∑’Ë‡ªìπ°“√®—¥‡°Á∫„π√Ÿª·∫∫¢Õß

Microsoft Excel ∑”„Àâ¡’¢âÕ®”°—¥Õ¬à“ß¡“°¡“¬ Õ“∑‘

(1) ‡¡◊ËÕ¡’ª√‘¡“≥¢âÕ¡Ÿ≈¡“°¢÷Èπ‚§√ß √â“ß¢Õß°“√

®—¥‡°Á∫‡√‘Ë¡¡’§«“¡ —́∫ ấÕπ ∑”„Àâ¡’‚Õ°“ º‘¥æ≈“¥ Ÿß

(2) ‰¡à –¥«°„π°“√„™âß“π À“°μâÕß°“√π”¢âÕ¡Ÿ≈

¥—ß°≈à“«ÕÕ°¡“«‘‡§√“–Àå‡æ‘Ë¡‡μ‘¡ À√◊Õπ”ÕÕ°¡“

®—¥∑”°“√π”‡ πÕ„π√Ÿª·∫∫°√“ø (3) ‰¡à¡’§«“¡

ª≈Õ¥¿—¬„π°“√®—¥‡°Á∫¢âÕ¡Ÿ≈

¥—ßπ—Èπ∑“ß»Ÿπ¬å¢âÕ¡Ÿ≈œ ®÷ß¡’§«“¡®”‡ªìπ

∑’Ë®–μâÕß®—¥∑”√–∫∫∞“π¢âÕ¡Ÿ≈∑’Ë ‡ªìπ¡“μ√∞“π

¡“°¢÷Èπ ®÷ß‰¥â¡’·ºπ∑’Ë®–®—¥∑” ç‚§√ß°“√®—¥∑”

√–∫∫∞“π¢âÕ¡Ÿ≈‚∑√§¡π“§¡é ‡æ◊ËÕ √â“ß√–∫∫

∞“π¢âÕ¡Ÿ≈‚∑√§¡π“§¡¢Õß ”π—°ß“π °∑™. ‚¥¬

®–‡√‘Ë¡¥”‡π‘π°“√¿“¬„πªï æ.».2554

5.2 °“√æ—≤π“»—°¬¿“æ∫ÿ§≈“°√
ß“π¥â“π¢âÕ¡Ÿ≈ ∂‘μ‘·≈–«‘®—¬‡»√…∞°‘®

‚∑√§¡π“§¡π—Èπ ‡ªìπß“π∑’ËμâÕßÕ“»—¬∫ÿ§≈“°√

∑’Ë¡’§«“¡√Ÿâ§«“¡ “¡“√∂ ¡’§«“¡‡¢â“„®Õ¬à“ß≈÷°´÷Èß

∂÷ß‚§√ß √â“ß ·≈– ¿“æμ≈“¥‚∑√§¡π“§¡ √«¡∂÷ß

μâÕß¡’»—°¬¿“æ¥â“π°“√«‘‡§√“–Àå ·≈–«‘®—¬§àÕπ¢â“ß Ÿß

‡π◊ËÕß®“°Àπ÷Ëß„π¿“√°‘®À≈—°¢Õß»Ÿπ¬å¢âÕ¡Ÿ≈œ §◊Õ

°“√®—¥∑”∫∑«‘‡§√“–ÀåÕÿμ À°√√¡‚∑√§¡π“§¡

√“¬ —ª¥“Àå ¥—ßπ—Èπ∫ÿ§≈“°√¢Õß»Ÿπ¬å¢âÕ¡Ÿ≈œ

πÕ°®“°®–μâÕß¡’°“√§—¥°√Õß∫ÿ§≈“°√°àÕπ‡¢â“ Ÿà

»Ÿπ¬å¢âÕ¡Ÿ≈œ Õ¬à“ß¥’·≈â« ¬—ß®”‡ªìπÕ¬à“ß¬‘Ëß∑’Ë®–μâÕß

¡’°“√æ—≤π“Õ¬à“ßμàÕ‡π◊ËÕß ‡æ◊ËÕ„Àâ∫ÿ§≈“°√¢Õß

»Ÿπ¬å¢âÕ¡Ÿ≈œ ¡’§«“¡√Ÿâ‡∑à“∑—πμàÕ‡Àμÿ°“√≥å ·≈–¡’

»—°¬¿“æ∑’Ë ‡æ’¬ßæÕ„π°“√„™â‡§√◊ËÕß¡◊Õ∑“ß°“√

«‘‡§√“–Àå¢âÕ¡Ÿ≈∑’Ë∑—π ¡—¬

»Ÿπ¬å¢âÕ¡Ÿ≈œ ®÷ß¡ÿàß‡πâπ„Àâ∫ÿ§≈“°√¢Õß

»Ÿπ¬å¢âÕ¡Ÿ≈œ μ‘¥μ“¡¢à“« “√μà“ßÊ Õ¬à“ßμàÕ‡π◊ËÕß

√«¡∂÷ß»Ÿπ¬å¢âÕ¡Ÿ≈œ ‰¥âæ¬“¬“¡∑’Ë®–®—¥À“∞“π¢âÕ¡Ÿ≈

∫∑«‘‡§√“–Àå ·≈–∫∑§«“¡∑“ß«‘™“°“√¢Õßμà“ßª√–‡∑»

‡æ◊ËÕ„Àâ∫ÿ§≈“°√¢Õß»Ÿπ¬å¢âÕ¡Ÿ≈œ ‰¥â„™â‡ªìπ·À≈àß

Õß§å§«“¡√Ÿâ „π°“√æ—≤π“μàÕ¬Õ¥§«“¡§‘¥¢Õß

∫ÿ§≈“°√¢Õß»Ÿπ¬å¢âÕ¡Ÿ≈œ πÕ°®“°π—Èπ·≈â« ∑“ß»Ÿπ¬å

¢âÕ¡Ÿ≈œ ¬—ß¡ÿàß‡πâπ„Àâ∫ÿ§≈“°√‡¢â“√«¡°“√Ωñ°Õ∫√¡

∑—Èß„π·≈–πÕ°ª√–‡∑» ‡æ◊ËÕ„Àâ∫ÿ§≈“°√¢Õß»Ÿπ¬å

¢âÕ¡Ÿ≈œ ‰¥â√—∫∑√“∫∂÷ß·π«§‘¥·≈–À≈—°°“√∑’Ë‡ªìπ

ª√–‚¬™πåμàÕ°“√§‘¥«‘‡§√“–Àå

6. ∫∑‡√’¬π®“°°“√®—¥μ—Èß
»Ÿπ¬å¢âÕ¡Ÿ≈ ∂‘μ‘·≈–«‘®—¬
‡»√…∞°‘®‚∑√§¡π“§¡
„π à«ππ’È∂◊Õ‡ªìπ∫∑ √ÿª¢Õß∫∑§«“¡™‘Èππ’È

®÷ ßÕ¬“°®–¢Õ √ÿªª√– ∫°“√≥å„π°“√®—¥μ—È ß

»Ÿπ¬å¢âÕ¡Ÿ≈ ∂‘μ‘ ·≈–«‘®—¬‡»√…∞°‘®‚∑√§¡π“§¡

¢Õß ”π—°ß“π§≥–°√√¡°“√°‘®°“√‚∑√§¡π“§¡

·Ààß™“μ‘ ‡æ◊ËÕ„Àâ‰¥â∑√“∫∂÷ß·π«§‘¥‚¥¬ √ÿª ·≈–

·π«∑“ß°“√¥”‡π‘π°“√ „π°√≥’∑’ËÀπà«¬ß“πÕ◊Ëπ

®–‰¥âπ”‰ª„™â„π°“√æ—≤π“»Ÿπ¬å¢âÕ¡Ÿ≈¢Õßμπ‡Õß‰¥â

‡π◊ËÕß®“°»Ÿπ¬å¢âÕ¡Ÿ≈∂◊Õ‰¥â«à“‡ªìπÀ—«„®∑’Ë ”§—≠¢Õß

∑ÿ°Àπà«¬ß“π À“°Àπà«¬ß“π¡’»Ÿπ¬å¢âÕ¡Ÿ≈∑’Ë¡’

ª√– ‘∑∏‘¿“æ·≈â«Àπà«¬ß“π®–°≈“¬‡ªìπÀπà«¬ß“π

∑’ËÕÿ¥¡‰ª¥â«¬Õß§å§«“¡√Ÿâ ·≈–®– “¡“√∂æ—≤π“

Õß§å°√‰ª ŸàÕß§å°√·Ààß§«“¡√ŸâÕ¬à“ß·∑â®√‘ß
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1. Õß§å°√®”‡ªìπ∑’Ë®–μâÕß¬Õ¡√—∫§«“¡

º‘¥æ≈“¥∑’ËÕ“®®–‡°‘¥¢÷Èπ„Àâ‰¥â ‡π◊ËÕß®“°

„π°“√∑”ß“π¥â“π¢âÕ¡Ÿ≈ ∂‘μ‘ ·≈–«‘®—¬π—Èπ

§«“¡º‘¥æ≈“¥ “¡“√∂‡°‘¥¢÷Èπ‰¥â‡ ¡Õ

À“°Õß§å°√‰¡à “¡“√∂¬Õ¡√—∫§«“¡

º‘¥æ≈“¥‰¥â·≈â« ∫ÿ§≈“°√¢Õß»Ÿπ¬å¢âÕ¡Ÿ≈

®–‰¡à°≈â“∑’Ë®–§‘¥«‘‡§√“–Àå‰¥â ´÷Ëß®–‡ªìπ

°“√®”°—¥°“√æ—≤π“∫ÿ§≈“°√¢Õß

»Ÿπ¬å¢âÕ¡Ÿ≈ Õ¬à“ß„¥°Áμ“¡§«“¡º‘¥æ≈“¥

∑’Ë‡°‘¥¢÷Èπ®–μâÕß√—∫°“√·°â‰¢Õ¬à“ß®√‘ß®—ß

√«¡∂÷ß√à«¡°—π»÷°…“·π«∑“ßªÑÕß°—π

‰¡à„Àâ‡°‘¥§«“¡º‘¥æ≈“¥´È”Õ’°§√—ÈßÀπ÷Ëß

2. À≈“¬§πÕ“®®–¡’·π«§«“¡§‘¥«à“°“√

 √â“ß»Ÿπ¬å¢âÕ¡Ÿ≈®”‡ªìπÕ¬à“ß¬‘Ëß∑’Ë®–μâÕß

¡’§«“¡æ√âÕ¡∑“ß¥â“πÕÿª°√≥å‡§√◊ËÕß¡◊Õ

¥â“π‡∑§‚π‚≈¬’ “√ π‡∑»·≈–ß∫ª√–¡“≥

Õ¬à “ ß§√∫∂â «π°à Õπ∂÷ ß®– “¡“√∂

¥”‡π‘π°“√‰¥â ́ ÷Ëß„π§«“¡®√‘ß·≈â«°“√∑’Ë¡’

‡§√◊ËÕß¡◊Õ·≈–ß∫ª√–¡“≥∑’Ë§√∫∂â«π

μ—Èß·μà‡√‘Ë¡μâπ°Á‡ªìπ ‘Ëß∑’Ë¥’  ·μà®“°

ª√– ∫°“√≥å¢Õß»Ÿπ¬å¢âÕ¡Ÿ≈œ  ”π—°ß“π

°∑™. ∑’Ë‡≈à“¡“¢â“ßμâπ‰¥âæ‘ Ÿ®πå·≈â««à“

∂÷ß·¡â«à“®–‰¡à¡’‡§√◊ËÕß¡◊ÕÀ√◊Õß∫ª√–¡“≥

∑’Ë§√∫∂â«π°Á “¡“√∂∑’Ë‡√‘Ë¡¥”‡π‘π°“√ √â“ß

»Ÿπ¬å¢âÕ¡Ÿ≈œ ‰¥â ·≈–‡¡◊ËÕ¡’§«“¡æ√âÕ¡

·≈â«§àÕ¬æ—≤π“√–∫∫∞“π¢âÕ¡Ÿ≈∑’Ë‰¥â

¡“μ√∞“πμàÕ‰ª ‚¥¬ √ÿª·≈â«§«“¡§‘¥

√‘‡√‘Ë¡ √â“ß √√§å‡ªìπªí®®—¬∑’Ë ”§—≠¡“°

°«à“‡§√◊ËÕß¡◊ÕÕÿª°√≥å ·≈–ß∫ª√–¡“≥

3. ‚¥¬ à«π¡“°·≈â«‡¡◊ËÕ§‘¥∂÷ß¢âÕ¡Ÿ≈ ®–

§‘¥∂÷ß¢âÕ¡Ÿ≈¥—™π’™’È«—¥∑’Ë “¡“√∂π”‰ª

„™â‰¥â‡≈¬ ¥—ßπ—ÈπÀ≈“¬Ê Õß§å°√ ®÷ß‡√‘Ë¡

√«∫√«¡¢âÕ¡Ÿ≈‡æ◊ËÕ πÕß°—∫°“√®—¥∑”

¥—™π’™’È«—¥„¥Ê ‚¥¬‡©æ“– ´÷Ëß°“√¥”‡π‘π°“√

¥—ß°≈à“«®–∑”„Àâ√Ÿª·∫∫¢Õß¢âÕ¡Ÿ≈

¢“¥§«“¡À≈“°À≈“¬ ·≈–®–∑”„Àâ¬“°

μàÕ°“√æ—≤π“Õ¬à“ß¬—Ëß¬◊π„πÕπ“§μ

¥—ßπ—Èπ§«√®–‡√‘Ë¡®“°°“√‡°Á∫√«∫√«¡¢âÕ¡Ÿ≈

æ◊Èπ∞“π∑’Ë¡’§«“¡®”‡ªìπ„Àâ§√∫∂â«π°àÕπ

·≈â«„π à«π¢Õß¥—™π’™’È«—¥μà“ßÊ °Á®–‡ªìπ

º≈º≈‘μμ“¡¡“‡Õß πÕ°®“°π—Èπ·≈â«

°“√∑’Ë‡√‘Ë¡®“°°“√‡°Á∫¢âÕ¡Ÿ≈æ◊Èπ∞“π∑’Ë

§√∫∂â«π ®–∑”„Àâ “¡“√∂π”¢âÕ¡Ÿ≈¥—ß°≈à“«

¡“„™â‰¥âÀ≈“°À≈“¬ ·≈– “¡“√∂æ—≤π“

‰¥âμàÕ‰ª„πÕπ“§μ

4. ‡π◊ËÕß®“°μ—«¢âÕ¡Ÿ≈μà“ßÊ ‚¥¬ à«π„À≠à

®–¡’√Ÿª·∫∫‡ªìπμ—«‡≈¢ ·≈–¡’§«“¡

´—∫´âÕπ‚¥¬μ—«‡ÕßÕ¬Ÿà·≈â« ¥—ßπ—Èπ°“√∑’Ë

®–„ÀâºŸâ„™â “¡“√∂‡¢â“„® ·≈–‡¢â“„™â‰¥â

Õ¬à“ß –¥«°∂◊Õ‰¥â«à“¡’§«“¡ ”§—≠¡“°

‡æ√“–À“°¡’¢âÕ¡Ÿ≈·≈â«‰¡à¡’ºŸâ„™â ¢âÕ¡Ÿ≈

¥—ß°≈à“«°Á®–‰√âª√–‚¬™πå‰ª‚¥¬ª√‘¬“¬

¥—ßπ—Èπ°“√ÕÕ°·∫∫√Ÿª·∫∫°“√π”‡ πÕ

√«¡∂÷ß√Ÿª·∫∫„π°“√‡¢â“∂÷ß¢âÕ¡Ÿ≈„Àâßà“¬

®÷ ß¡’ §«“¡ ”§—≠¡“°μàÕ°“√ √â “ ß

»Ÿπ¬å¢âÕ¡Ÿ≈„Àâ‡°‘¥ª√–‚¬™πå Ÿß ÿ¥

5. ‚¥¬≈”æ—ß¢âÕ¡Ÿ≈‡æ’¬ßÕ¬à“ß‡¥’¬«°Á§ß®–

‰¡à¡’¡Ÿ≈§à“Õ—π„¥ ¡Ÿ≈§à“∑’Ë·∑â®√‘ß¢Õß

¢âÕ¡Ÿ≈§◊Õ°“√π”¢âÕ¡Ÿ≈¥—ß°≈à“«¡“ª√—∫„™â

√«¡∂÷ß«‘‡§√“–Àå„Àâ “¡“√∂ Õ¥√—∫°—∫

§«“¡√—∫º‘¥™Õ∫¢ÕßÀπà«¬ß“π ¥—ßπ—Èπ

»Ÿπ¬å¢âÕ¡Ÿ≈®”‡ªìπÕ¬à“ß¬‘Ëß∑’Ë®–‰¥â‡πâπ

°“√æ—≤π“∫ÿ§≈“°√¢Õß»Ÿπ¬å¢âÕ¡Ÿ≈„Àâπ”

¢âÕ¡Ÿ≈¥—ß°≈à“«¡’«‘‡§√“–Àå ·≈–π”¡“
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®—¥∑”√“¬ß“π«‘‡§√“–Àå‡º¬·æ√à ‡æ◊ËÕ„Àâ

 à«πß“πμà“ßÊ ¢ÕßÕß§å°√π”‰ª„™âß“π

‰¥âÕ¬à“ß¡’ª√– ‘∑∏‘¿“æ

6. ß“π∑’Ë ”§—≠¢Õß»Ÿπ¬å¢âÕ¡Ÿ≈„™à«à“®–‡ªìπ

‡æ’¬ßß“π¥â“π«‘™“°“√‡æ’¬ßÕ¬à“ß‡¥’¬«

ß“π∑’Ë ”§—≠Õ’°ª√–°“√Àπ÷Ëß¢Õß»Ÿπ¬å

¢âÕ¡Ÿ≈§◊Õß“π¥â“πª√–™“ —¡æ—π∏å À≈“¬§π

Õ“®®–¡Õß«à“ß“πª√–™“ —¡æ—π∏å°—∫

ß“π¥â“π¢âÕ¡Ÿ≈ πà“®–‡ªìπß“π∑’Ë‰¡à¡’

§«“¡‡°’Ë¬«¢âÕß°—π‡≈¬ ·μà»Ÿπ¬å¢âÕ¡Ÿ≈œ

 ”π—°ß“π °∑™. ¡Õß«à“°“√ª√–™“ —¡æ—π∏å

„Àâ∫ÿ§§≈∑—Ë«‰ª√—∫∑√“∫∂÷ß¢âÕ¡Ÿ≈∑’Ë‰¥â

®—¥∑”π—Èπ πÕ°®“°®–‡ªìπ°“√æ—≤π“

Õß§å§«“¡√Ÿâ ¢Õß — ß§¡‚¥¬√«¡·≈â«

¬—ß‡ªìπ°“√ √â“ß¡Ÿ≈§à“¢Õß¢âÕ¡Ÿ≈‡Õß¥â«¬

¬‘Ë ß¡’ºŸâÕâ“ßÕ‘ß¢âÕ¡Ÿ≈¢Õß»Ÿπ¬å¢âÕ¡Ÿ≈œ

¡“°‡∑à“„¥¡Ÿ≈§à“¢Õß¢âÕ¡Ÿ≈°Á®–‡æ‘Ë¡¢÷Èπμ“¡
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Data Center ¬ÿ§„À¡à „ à „® ‘Ëß·«¥≈âÕ¡

®‘√æ≈ ∑—∫∑‘¡À‘π
ºŸâ‡™’Ë¬«™“≠Õ“«ÿ‚  »Ÿπ¬å‡∑§‚π‚≈¬’Õ‘‡≈Á°∑√Õπ‘° å·≈–§Õ¡æ‘«‡μÕ√å·Ààß™“μ‘

1. ∫∑π”
‚≈°‰Õ∑’ ’‡¢’¬« À√◊Õ Green IT ‡ªìπ‡√◊ËÕß∑’Ë°≈à“«¢«—≠°—π¡“°„πªí®®ÿ∫—π „π∑ÿ°¡ÿ¡‚≈°√«¡∑—Èßª√–‡∑»‰∑¬

°√–· „π‡√◊ËÕßπ’È‡™◊ËÕ°—π«à“®–·√ß¢÷Èπ‡√◊ËÕ¬Ê Õ—π ◊∫‡π◊ËÕß¡“®“° °“√√≥√ß§å‡æ◊ËÕ√—°…“·≈–‡¬’¬«¬“ ¿“æ·«¥≈âÕ¡

∑’Ë¡’º≈°√–∑∫∑”„Àâ‡°‘¥¿“«–‚≈°√âÕπ´÷Ëß√ÿπ·√ß¢÷Èπ∑ÿ°«—π ®π∑”„ÀâºŸâ∫√‘À“√¥â“π‰Õ∑’ π—∫μ—Èß·μà´’‰Õ‚Õ ‰ª®π∂÷ß

‡®â“Àπâ“∑’Ë∑’ËªØ‘∫—μ‘ß“π μâÕßÀ—π¡“æ‘®“√≥“«à“ ‰Õ∑’®–¡’∫∑∫“∑„π‡√◊ËÕßπ’È‰¥âÕ¬à“ß‰√ ·≈–À≈“¬ΩÉ“¬‰¥â √ÿª„Àâ‡ÀÁπ«à“

°“√À—π¡“¥Ÿ·≈√–∫∫‰Õ∑’„Àâ¡’ª√– ‘∑∏‘¿“æ„π à«π¢Õß°“√„™âæ≈—ßß“π‰øøÑ“ °“√∫Ÿ√≥“°“√„Àâ¡’°“√„™âŒ“√å¥·«√å

√à«¡°—π °“√„™âÕÿª°√≥å∑’Ë∑—π ¡—¬ ‡À≈à“π’È  “¡“√∂™à«¬„Àâª√–À¬—¥°“√„™âæ≈—ßß“π‰øøÑ“ „π¢≥–‡¥’¬«°—π°Á™à«¬

≈¥º≈°√–∑∫μàÕ ¿“æ·«¥≈âÕ¡‰¥â‚¥¬μ√ßÕ’°¥â«¬

‚¥¬À≈—°°“√·≈â« Green IT À√◊Õ Green Computing ‡ªìπ∫√‘∫∑∑’Ë‡°’Ë¬«¢âÕß°—∫°“√„™â∑√—æ¬“°√§Õ¡æ‘«‡μÕ√å

„Àâ¡’ª√– ‘∑∏‘¿“æ „π∑“ß∏ÿ√°‘®π—Èπ°Á§◊Õ°“√§”π÷ß∂÷ß°“√„™â∑√—æ¬“°√‰Õ∑’‡æ◊ËÕ≈¥μâπ∑ÿπÀ√◊Õ √â“ß√“¬‰¥â ‚¥¬¡’

 ‘Ëß∑’ËμâÕßªØ‘∫—μ‘„π‡™‘ß¢Õß°“√∫√‘À“√®—¥°“√‡æ◊ËÕ„Àâ‡°‘¥ª√– ‘∑∏‘¿“æ·≈–ª√– ‘∑∏‘º≈ ª√–°Õ∫¥â«¬ 3 ª√–°“√

 ”§—≠ ‰¥â·°à ∑√—æ¬“°√∫ÿ§§≈∑’Ë¡’§«“¡ “¡“√∂ °“√μ‘¥μàÕ ◊ËÕ “√‰¥â∑ÿ°Àπ∑ÿ°·Ààß∑—Ë«‚≈° ·≈–°”‰√®“°

°“√ª√–°Õ∫°“√ ‚¥¬«‘∏’§‘¥·∫∫π’È®–·μ°μà“ß°—∫·π«§‘¥‡»√…∞»“ μ√å¡“μ√∞“πÀ√◊Õ·∫∫‡¥‘¡Ê ∑’Ë®–‚ø°— À≈—°

‰ª„π‡√◊ËÕß∑”Õ¬à“ß‰√®÷ß®–„™â‰Õ∑’„Àâ§ÿâ¡§à“ ·π«§‘¥‡√◊ËÕß Green IT π’È°Á¡’≈—°…≥–§≈â“¬°—π°—∫„π‡√◊ËÕß‡©æ“–Õ◊ËπÊ

‡™àπ Green Chemistry ∑’ËμâÕß°“√≈¥°“√„™â∫√√¥“ “√æ‘…„π√Ÿª·∫∫¢Õß “√‡§¡’μà“ßÊ ∑’Ë°≈à“«∂÷ß°—π¡“°°Á‰¥â·°à

 “√μ–°—Ë« ·≈– “√‚≈À–Àπ—°Õ◊ËπÊ ‚¥¬¡’«‘∏’§‘¥°Á§◊Õ ®–∑”Õ¬à“ß‰√„Àâ “¡“√∂π”°≈—∫¡“„™â„À¡à‰¥â (Recycle) ‡ªìπμâπ
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Green IT „π·∫∫©∫—∫∑—Ë«‰ª π—Èπ‡ªìπ‡√◊ËÕß∑’Ë®–

μâÕß‡πâπ°“√ªØ‘∫—μ‘¥—ß°≈à“«¢â“ßμâπ ‚¥¬°“√æ¬“¬“¡

∑’Ë®–„™âº≈‘μ¿—≥±å‰Õ∑’∑’Ë ‡ªìπ¡‘μ√°—∫ ‘Ëß·«¥≈âÕ¡

μ—«Õ¬à“ß‡™àπ „π°“√μ—¥ ‘π„®®—¥ ◊́ÈÕ®—¥À“Õÿª°√≥å

‡§√◊ËÕß¡◊Õ‡æ◊ËÕ„™â«—¥ª√–‡¡‘π ¿“æ·«¥≈âÕ¡ ∫«°√«¡

‰ª°—∫Õÿª°√≥å§Õ¡æ‘«‡μÕ√åŒ“√å¥·«√å∑’Ë„™âß“π·∫∫

Thin Client  ”À√—∫ User ∑—Ë«Ê ‰ª„πÕß§å°√ ∑’Ë¡’

«—μ∂ÿª√– ß§å‡æ◊ËÕ°“√„™âß“π‚¥¬Õ“»—¬∑√—æ¬“°√

®“°»Ÿπ¬å§Õ¡æ‘«‡μÕ√å à«π°≈“ß‡ªìπÀ≈—° ®÷ß‡ªìπ

‡§√◊ËÕß§Õ¡æ‘«‡μÕ√å∑’Ë‰¡à¡’§«“¡ —́∫ ấÕπ„π∑“ß‡∑§π‘§

¡“°Õ—π®–™à«¬≈¥°“√„™âæ≈—ßß“π‰øøÑ“≈ß¡“‰¥â

‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫«‘∏’°“√·∫∫‡¥‘¡ √«¡∑—Èß¬—ß “¡“√∂

ª√–À¬—¥§à“„™â®à“¬∑’Ë‡°’Ë¬«¢âÕß°—∫°“√∫”√ÿß√—°…“

≈ß¡“‰¥â¥â«¬ πÕ°®“°π’È °“√¢¬“¬Õ“¬ÿ°“√„™âß“π

§Õ¡æ‘«‡μÕ√åŒ“√å¥·«√åÕÕ°‰ªÕ’° ∑’Ë√«¡∂÷ß°“√∑”„Àâ

‡°‘¥°“√ Recycle ‰¥â„π√–¥—∫Àπ÷Ëß‚¥¬°“√„™âª√–‚¬™πå

®“°‡§√◊ËÕß∑’Ë¡’Õ¬Ÿà„πÕß§å°√·≈â«π—Èπ °Á “¡“√∂™à«¬„Àâ

‡°‘¥°“√ª√–À¬—¥ß∫ª√–¡“≥·≈–≈¥¿“√–„π°“√

„™âæ≈—ßß“π≈ß‰¥âÕ’°∑“ßÀπ÷Ëß ªí®®ÿ∫—πμ≈“¥¥â“π

§Õ¡æ‘«‡μÕ√å√–¥—∫Õß§å°√ À√◊Õ√–¥—∫‡ÕÁπ‡μÕ√å‰æ√ åπ—Èπ

Green IT π—∫«à“¡’§«“¡‡μ‘∫‚μ„πÕ—μ√“∑’Ë‡√Á«∑’Ë ÿ¥

‚¥¬„π‡√◊ËÕß Green IT π’È §à“„™â®à“¬„π‡√◊ËÕß°“√„™â

æ≈—ßß“π‰øøÑ“·≈–°“√√–∫“¬§«“¡√âÕπ‡ªìπ‡√◊ËÕß∑’Ë

Õ¬Ÿà„π§«“¡Àà«ß„¬¡“°∑’Ë ÿ¥ ®÷ß°≈à“«‰¥â«à“ ‰Õ∑’

 ”À√—∫°“√„™âß“ππ—Èπ∑ÿ°Õß§å°√®–¡ÕßÀ“ ‘Ëß∑’Ë

μÕ∫ªí≠À“∑’Ë‡°’Ë¬«°—∫ ‘Ëß·«¥≈âÕ¡ ·≈– “¡“√∂≈¥

§à“„™â®à“¬≈ß‰¥â¥â«¬ º≈°√–∑∫¢Õß°“√¥”‡π‘πß“π

¥â“π‰Õ∑’∑’Ë¡’μàÕ ‘Ëß·«¥≈âÕ¡„πªí®®ÿ∫—π ‡ªìπ‡√◊ËÕß∑’Ë

ºŸâ∫√‘À“√∑ÿ°√–¥—∫„πÕß§å°√„Àâ§«“¡ ”§—≠„π≈”¥—∫

μâπÊ ·√ßº≈—°¥—πÕ—π‡ªìπ∑’Ëª√–®—°…å„π‡«≈“π’È°Á§◊Õ

°“√‡æ‘Ë¡¢÷Èπ¢Õß°“√„™âæ≈—ßß“π‰øøÑ“¢ÕßÕÿª°√≥å

§Õ¡æ‘«‡μÕ√å ∑’Ëπ—∫«—π¡’¢’¥§«“¡ “¡“√∂„π°“√

ª√–¡«≈º≈‡æ‘Ë¡¢÷Èπ‡√◊ËÕ¬Ê ∫«°°—∫°“√∑’Ë°≈ÿà¡Õÿª°√≥å

§Õ¡æ‘«‡μÕ√å∑’ËÀ¡¥¬ÿ§≈â“ ¡—¬‰ª·≈â« ¥â«¬·√ß°√–μÿâπ

¥—ß°≈à“«π’È®÷ß¡’°“√¢—∫‡§≈◊ËÕπ‰ª Ÿà°“√∫Ÿ√≥“°“√

»Ÿπ¬å¢âÕ¡Ÿ≈À√◊Õ Data Center √«¡∑—Èß°“√‡¢â“¡“¥Ÿ·≈

√–∫∫°“√√–∫“¬§«“¡√âÕπ ÷́Ëß‡ªìπ‡√◊ËÕß∑’Ë®–μâÕß

æ‘®“√≥“‰ªæ√âÕ¡Ê °—π‡ ¡Õ ´÷Ëß°≈“¬‡ªìπ√–‡∫’¬∫

«“√–∑’Ë ”§—≠¢ÕßºŸâ∫√‘À“√·≈–´’‰Õ‚Õ¢ÕßÕß§å°√

∑’Ë®–μâÕß∑∫∑«π«‘∏’°“√„π¥â“π‡∑§π‘§√«¡∑—Èß°“√

°”Àπ¥π‚¬∫“¬∑’Ë ”§—≠„πÀ≈“¬Ê  ‘Ëß∑’Ë‡°’Ë¬«¢âÕß

2. À≈—°°“√·≈–§«“¡À¡“¬¢Õß
Data Center
«‘°‘æ’ ‡¥’¬¿“§¿“…“‰∑¬‰¥â„Àâπ‘¬“¡‰«â«à“

‡ªìπæ◊Èπ∑’Ë∑’Ë„™â®—¥«“ß√–∫∫ª√–¡«≈º≈°≈“ß·≈–

√–∫∫‡§√◊Õ¢à“¬§Õ¡æ‘«‡μÕ√å¢ÕßÕß§å°√ ‚¥¬¡“°

ºŸâ„™âß“πÀ√◊Õ≈Ÿ°§â“®–‡™◊ËÕ¡μàÕ¡“„™â∫√‘°“√ºà“π

√–∫∫‡§√◊Õ¢à“¬∑’Ë¡“®“°¿“¬πÕ° Data Center ‚¥¬

 ‘Ëß∑’ËÕ¬Ÿà„π Data Center §◊Õ ‡§√◊ËÕß§Õ¡æ‘«‡μÕ√å·¡à¢à“¬

(Server) ‡§√◊ËÕßª√–¡«≈º≈¢π“¥„À≠à (Main frame)

‡§√◊ËÕß∫—π∑÷°¢âÕ¡Ÿ≈ (Storage) , Õÿª°√≥å‡§√◊Õ¢à“¬

(Network switch) , ¢à“¬ “¬ —≠≠“≥ (Data cabling

system) ·≈–Õÿª°√≥å ◊ËÕ “√μà“ßÊ ®÷ß‡ª√’¬∫‰¥â°—∫

 ¡Õß¢ÕßÕß§å°√π—Ëπ‡Õß °“√ÕÕ°·∫∫ Data Center π—Èπ

‚¥¬¡“°®–¡’À≈—°°“√ÕÕ°·∫∫‚¥¬§”π÷ß∂÷ßªí®®—¬

 ”§—≠ μà“ßÊ Õ“∑‘‡™àπ

ë §«“¡¡’‡ ∂’¬√¿“æ ‡æ◊ËÕ„ÀâÕÿª°√≥åμà“ßÊ

„π¥“μâ“‡´Áπ‡μÕ√å “¡“√∂∑”ß“π‰¥â ¡’Õ¬Ÿà

4 ª√–°“√ ‰¥â·°à æ◊Èπ∑’Ë √–∫∫‰øøÑ“ √–∫∫

ª√—∫Õ“°“» ·≈–√–∫∫‡§√◊Õ¢à“¬

ë §«“¡æ√âÕ¡„™âß“π

ë °“√∫”√ÿß√—°…“
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ë §«“¡‡À¡“– ¡„π°“√≈ß∑ÿπ

ë §«“¡ª≈Õ¥¿—¬

ë °“√√Õß√—∫°“√¢¬“¬„πÕπ“§μ

‚¥¬∑—Ë«‰ª Data Center §◊Õ  ∂“π∑’Ë·≈–

Õÿª°√≥å‡§√◊ËÕß¡◊Õ∑’Ë∑”Àπâ“∑’ËÕ”π«¬§«“¡ –¥«°

‡°’Ë¬«°—∫°“√§«∫§ÿ¡√–∫∫§Õ¡æ‘«‡μÕ√å∑’Ë ”§—≠

·≈–Õß§åª√–°Õ∫Õ◊ËπÊ ∑’Ë ‡°’Ë¬«¢âÕß°—∫√–∫∫

§Õ¡æ‘«‡μÕ√å „π∑“ßªØ‘∫—μ‘®–√«¡∂÷ß√–∫∫§«∫§ÿ¡

 ¿“«–·«¥≈âÕ¡„π¥“μâ“‡´Áπ‡μÕ√å∑’Ë‡°’Ë¬«¢âÕß°—∫

√–∫∫§Õ¡æ‘«‡μÕ√å ‡™àπ √–∫∫ª√—∫Õ“°“» (Air

Conditioning) √–∫∫√—°…“§«“¡ª≈Õ¥¿—¬ ·≈–√–∫∫

ªÑÕß°—πÕ—§§’¿—¬ (Fire Suppression) ‡ªìπμâπ πÕ°®“°π’È

¬—ß√«¡∂÷ß√–∫∫‰øøÑ“ ”√Õß √–∫∫‡™◊ËÕ¡μàÕ‡§√◊Õ¢à“¬

 ”√Õß ·≈–√–∫∫ªÑÕß°—π¿—¬√–¥—∫ Ÿß Àπà«¬ß“π∑’Ë¡’

¥“μâ“‡ Á́π‡μÕ√å§◊Õ Àπà«¬ß“π∑’ËμâÕßÕ“»—¬¢âÕ¡Ÿ≈

‡ªìπ ‘Ëß ”§—≠¢ÕßÕß§å°√ ®–μâÕß¡’¥“μâ“‡´Áπ‡μÕ√å

‡ªìπÕß§åª√–°Õ∫Õ¬Ÿà¥â«¬ μ—«Õ¬à“ßÕß§å°√¿“§√—∞

‰¥â·°à °√¡ √√æ“°√  ”π—°ß“π ∂‘μ‘·Ààß™“μ‘

°√¡Õÿμÿπ‘¬¡«‘∑¬“ ‡Õ°™π ‡™àπ ∏π“§“√ ‡ªìπμâπ

®–¡’Àπà«¬ß“π¥“μâ“‡ Á́π‡μÕ√å ‡ªìπ¢Õßμπ‡Õß

´÷Ëß¢âÕ¡Ÿ≈∑’Ë‡°Á∫√—°…“®–ª√–°Õ∫¥â«¬∫—≠™’≈Ÿ°§â“

√“¬°“√‡°’Ë¬«°—∫∏ÿ√°√√¡¥â“π°“√‡ß‘π „π‡¡◊Õß„À≠à

À≈“¬·Ààß‰¥â √â“ß¥“μâ“‡´Áπ‡μÕ√å‰«â„π∑’Ëª≈Õ¥¿—¬

´÷Ëßμ—ÈßÕ¬Ÿà„°≈â°—∫·À≈àß„Àâ∫√‘°“√°“√ ◊ËÕ “√√«¡∂÷ß

√–∫∫ ◊ËÕ “√Õ‘π‡∑Õ√å‡πÁμ√«¡Õ¬Ÿà„π¥“μâ“‡ Á́π‡μÕ√åπ’È¥â«¬

„π¥â“π°“¬¿“æ (Physical layout) ¥“μâ“‡´π‡μÕ√å

Õ“®®–‡ªìπÀâÕß‡æ’¬ßÀâÕß‡¥’¬« À√◊Õ„πæ◊Èπ∑’Ë∑—Èß™—Èπ

À√◊Õ À≈“¬™—Èπ¢ÕßÕ“§“√ À√◊Õ Õ“®¡’¢π“¥„À≠à

‡∑à“°—∫Õ“§“√Àπ÷ËßÀ≈—ß ‚¥¬¡“°Õÿª°√≥å®–‰¥â√—∫

°“√®—¥«“ßÕ¬à“ß‡ªìπ√–∫∫·≈–√–‡∫’¬∫μ“¡¡“μ√∞“π

∑’Ë°”Àπ¥‰«â ‡æ◊ËÕª√–‚¬™πå„π°“√¥”‡π‘πß“π·≈–

°“√∫√‘À“√®—¥°“√ ¿“æ·«¥≈âÕ¡¢Õß¥“μâ“‡´Áπ‡μÕ√å

æ√âÕ¡¥â«¬ ‘ËßÕ”π«¬§«“¡ –¥«°¥—ßμàÕ‰ªπ’È

- ‡§√◊ËÕß∑”§«“¡‡¬Áπ (Air conditioning)

μ‘¥μ—Èß‰«â‡æ◊ËÕ„ÀâÀâÕß¥—ß°≈à“«¡’§«“¡‡¬Áπ

‡æ◊ËÕ√–∫“¬§«“¡√âÕπ∑’Ë‡°‘¥®“°°“√∑”ß“π

¢Õß‡§√◊ËÕßÕÿª°√≥åμà“ßÊ „π¥“μâ“‡´Áπ‡μÕ√å

„™â§«∫§ÿ¡Õÿ≥À¿Ÿ¡‘„ÀâÕ¬Ÿà∑’Ë 20 - 22 Õß»“

‡´≈‡´’¬ 

- √–∫∫ ”√Õß‰øøÑ“ (Backup Power)

‡æ◊ËÕ ”√Õß√–∫∫‰øøÑ“‰¡à„Àâ°√–· ‰øøÑ“

À¬ÿ¥™–ß—°≈ß ‚¥¬®–μâÕß¡’‡§√◊ËÕßº≈‘μ

°√–· ‰øøÑ“ (Power generators) ∑”Àπâ“∑’Ë

ªíòπ‰ø¥â«¬°“√ªÑÕß°—πªí≠À“ Single Point

Failure ÷́Ëßªí≠À“π’ÈÕ“®®–‡°‘¥¢÷Èπ‰¥âÀ“°¡’

Õÿª°√≥åÀ≈—°‡æ’¬ßÕ—π‡¥’¬« ‡™àπ ¡’‡´‘√åø‡«Õ√å

‡æ’¬ß‡§√◊ËÕß‡¥’¬« À√◊Õ «‘μ´å (Switch) À≈—°

‡æ’¬ß‡§√◊ËÕß‡¥’¬« Õÿª°√≥å‡°’Ë¬«°—∫√–∫∫

‰øøÑ“∑—ÈßÀ¡¥ §«√®–¡’ 2 ™ÿ¥ ‡ªìπ√–∫∫

 ”√Õß·∫∫ Fully Duplicated

- ÀâÕß¥“μâ“‡´Áπ‡μÕ√å ‚¥¬À≈—°°“√ ®–μâÕß¡’

æ◊Èπ¬° Ÿß®“°æ◊Èπ√–¥—∫ª°μ‘ 60 ‡´πμ‘‡¡μ√

(2 øÿμ) ‡æ◊ËÕ√–∫∫√–∫“¬Õ“°“»„Àâ‡§√◊ËÕß

ª√—∫Õ“°“»‡ªÉ“≈¡®“°¥â“π≈à“ß¢Õßæ◊Èπ

¢÷Èπ Ÿà¥â“π∫π ·≈–‡æ◊ËÕ„Àâ¡’™àÕß«à“ß ”À√—∫

‡¥‘π “¬‰ø≈Õ¥„μâæ◊Èπ ¥“μâ“‡ Á́π‡μÕ√å

∫“ß·Ààß∑’Ë¡’∑ÿππâÕ¬À√◊Õ¡’¢π“¥‡≈Á° Õ“®„™â

æ◊Èπ™π‘¥ªÑÕß°—π°√–· ‰øøÑ“ ∂‘μ ‡ªìπ«— ¥ÿ

 ”À√—∫ªŸæ◊Èπ·∑π‰¥â

- √–∫∫ªÑÕß°—πÕ—§§’¿—¬ ¥“μâ“‡´Áπ‡μÕ√å

®–μâÕß¡’√–∫∫ªÑÕß°—πÕ—§§’¿—¬ ´÷Ëß “¡“√∂

·®âß‡μ◊Õπ‰¥âÀ“°‡°‘¥§«“¡√âÕπ À√◊ÕÕ—§§’¿—¬

¢÷Èπ  “√∑’Ë„™â¥—∫‰ø ‰¡à§«√‡ªìππÈ”‡æ√“–®–

 √â“ß§«“¡‡ ’¬À“¬°—∫Õÿª°√≥å‰øøÑ“‰¥â
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§«√‡ªìπ°ä“´ ‡™àπ °ä“´Œ“≈Õπ (Halon)

´÷Ëß‰¡à √â“ß§«“¡‡ ’¬À“¬°—∫Õÿª°√≥å‰øøÑ“

·μà‡π◊ËÕß®“°°ä“´¥—ß°≈à“«‰¥â∑”≈“¬∫√√¬“°“»

¥—ßπ—Èπªí®®ÿ∫—π®÷ß‰¥â„™â°ä“´™π‘¥Õ◊Ëπ·∑π ‡™àπ

Argonite ·≈– FM-200 ‡ªìπμâπ

- §«“¡ª≈Õ¥¿—¬∑“ß¥â“π°“¬¿“æÕ◊ËπÊ

‡™àπ °≈âÕß«’¥’‚Õ·≈–√–∫∫®—¥‡°Á∫¿“æ

„™â‡æ◊ËÕ®—∫¿“æºŸâ∫ÿ°√ÿ°‡¢â“ ŸàÀâÕß¥“μâ“‡´Áπ‡μÕ√å

‚¥¬‰¡à‰¥â√—∫Õπÿ≠“μ

- ¥â“π‡§√◊Õ¢à“¬ °“√ ◊ËÕ “√„πªí®®ÿ∫—π

¿“¬„π¥“μâ“‡´Áπ‡μÕ√å®–‡ªìπ≈—°…≥–

¢Õß‚æ√‚∑§Õ≈‰Õæ’ (IP protocol) ¿“¬„π

¥“μâ“‡´Áπ‡μÕ√åª√–°Õ∫¥â«¬‡√“‡μÕ√å

(Routers) ·≈–  «‘μ´å (Switch) ®”π«πÀπ÷Ëß

„π°“√π”¢âÕ¡Ÿ≈®“°‡ ‘́√åø‡«Õ√åÕÕ° Ÿà¿“¬πÕ°

¥—ßπ—Èπ®÷ßμâÕß¡’°“√√–«—ß¥â“π§«“¡ª≈Õ¥¿—¬

¢Õß√–∫∫‡§√◊Õ¢à“¬¥â«¬ ´÷Ëß„π¥“μâ“‡´Áπ‡μÕ√å

®–ª√–°Õ∫‰ª¥â«¬ ‰ø√å«Õ≈≈å (Firewalls)

«’æ’‡ÕÁπ (VPN) ‰Õ¥’‡Õ  (Intrusion detection

systems) ‡æ◊ËÕ∑”Àπâ“∑’Ë√–«—ßªÑÕß°—π°“√

∫ÿ°√ÿ°·≈–‚®√°√√¡®“°¿“¬„π·≈–¿“¬πÕ°

Õß§å°√

- ¥â“π·Õæ≈‘‡§™—Ëπ (Applications) «—μ∂ÿª√– ß§å

À≈—°¢Õß¥“μâ“‡´Áπ‡μÕ√å §◊Õ „™âªØ‘∫—μ‘ß“π

„π‡√◊ËÕß√–∫∫ß“πª√–¬ÿ°μåÀ√◊Õ·Õæ≈‘‡§™—Ëπ

¥â“πμà“ßÊ ¢ÕßÕß§å°√ ‚ª√·°√¡∑’Ë„™âß“π

®–·μ°μà“ß°—π‰ªμ“¡Õß§å°√·μà≈–·Ààß

∫“ß·Ààß¡’∑’¡æ—≤π“‡Õß ∫“ß·ÀàßÕ“®´◊ÈÕ

®“°ºŸâº≈‘μ´Õøμå·«√å¢π“¥„À≠à ‚¥¬∑—Ë«‰ª

·Õæ≈‘‡§™—Ëπ®–ª√–°Õ∫¥â«¬ √–∫∫∑’Ë‡√’¬°«à“

ERP ·≈– CRM ÷́Ëßª√–°Õ∫¥â«¬À≈“¬Ê

‡ ‘́√åø‡«Õ√å‚Œ μå ·μà≈–‚Œ μå®–∑”ß“π

‚ª√·°√¡„¥‚ª√·°√¡Àπ÷Ëß ‡™àπ ¥â“π∞“π

¢âÕ¡Ÿ≈ (Data Base Server) ¥â“π‰ø≈å‡´‘√åø‡«Õ√å

(File Server) ·Õæ≈‘‡§™—Ëπ‡ ‘́√åø‡«Õ√å (Application

Server) ·≈–¡‘¥‡¥‘≈·«√å (Middleware) ‡ªìπμâπ

Data Center ¬ÿ§„À¡à „π¡ÿ¡¡Õß¢Õß Gartner

∑’Ë°≈à“«‰«â„π ÿ¥¬Õ¥‡∑§‚π‚≈¬’ ¢Õß Gartner ªï 2010

À√◊Õ Gartner Tech Trend 2010 °Á¡’‡√◊ËÕß Data Center

Õ¬Ÿà¥â«¬ „π≈—°…≥– Reshaping the Data Center

÷́Ëß°Á§◊Õ °“√®—¥√Ÿª„À¡à ”À√—∫ Data Center ‚¥¬

„πÕ¥’μ∑’Ëºà“π¡“À≈—°°“√¢Õß Data Center π—Èπ‡√’¬∫ßà“¬

‚¥¬°“√§‘¥μ—«‡≈¢¢Õß ‘Ëß∑’Ë¡’Õ¬Ÿà ∑”°“√«“ß·ºπ

„πÕπ“§μ 15-20 ªï ®“°π—Èπ°Á®—¥μ—Èß¢÷Èπμ“¡∑’Ë‰¥â

§”π«≥‰«â „π¢≥–∑’Ë Data Center √ÿàπ„À¡àπ—Èπ ¡—°®–

‡√‘Ë¡μâπ∑’Ëæ◊Èπ∑’Ë«à“ßÊ ¢π“¥„À≠à ∑’Ë π—∫ πÿπ‡μÁ¡∑’Ë

¥â«¬æ≈—ßß“π‰øøÑ“ ¥â«¬‡§√◊ËÕß ”√Õß‰øøÑ“À√◊Õ UPS

æ√âÕ¡¥â«¬√–∫∫∑”§«“¡‡¬Áπ‡æ◊ËÕ√–∫“¬§«“¡√âÕπ

·≈–¡—°®–¡’æ◊Èπ∑’Ë«à“ß‡ ’¬ à«π„À≠à Õ¬à“ß‰√°Á¥’

‚¥¬¢âÕ‡∑Á®®√‘ß·≈â« §à“„™â®à“¬®–≈¥≈ßÀ“°Õß§å°√

√—∫‡Õ“·π«∑“ß∑’Ë‡√’¬°«à“ Pod-based „π°“√ √â“ß

À√◊Õ¢¬“¬ Data Center À≈—°°“√„π‡√◊ËÕßπ’È°Á§◊Õ

À“°æ◊Èπ∑’Ë∑’ËμâÕß°“√ ”À√—∫ Data Center ‡™àπ ‡∑à“°—∫

9,000 μ“√“ßøÿμ „π°“√ÕÕ°·∫∫·≈–°àÕ √â“ß

§«√„Àâ√Õß√—∫§«“¡μâÕß°“√‡æ’¬ß 5-7 ªï ‡∑à“π—Èπ

‰¡à§«√‡º◊ËÕ‰«â∂÷ß 15-20 ªï¥—ß·π«∑“ß‡¥‘¡∑’Ë‡§¬∑”°—π

πÕ°®“°π’È §«√®–≈¥§à“„™â®à“¬„π°“√¥”‡π‘πß“π

∑’Ë¡—°®–‡ªìπ à«π∑’Ë≈–‡≈¬°—π‡¡◊ËÕ√«¡°—∫§à“„™â®à“¬

¥â“π‰Õ∑’∑—ÈßÀ¡¥ ®–‡ªìπ°“√ª√—∫‡æ◊ËÕ„Àâ¡’ß∫ª√–¡“≥

‡À≈◊Õ‰ª„™â„π‚§√ß°“√Õ◊ËπÀ√◊Õß“πÕ◊Ëπ¢ÕßÕß§å°√∑’Ë¡’

§«“¡®”‡ªìπ
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3. °“√∫√‘À“√®—¥°“√¥â“πæ≈—ßß“π
„π Data Center
ºŸâ‡™’Ë¬«™“≠¥â“π°“√∫√‘À“√®—¥°“√¥â“πæ≈—ßß“π

„π ¥“μâ“‡´Áπ‡μÕ√å (Data Center) „Àâ§«“¡‡ÀÁπ«à“

‰¡à«à“·√ßº≈—°¥—π„π‡√◊ËÕß∑’Ë®–μâÕß°“√‡æ‘Ë¡¢’¥§«“¡

 “¡“√∂ ”À√—∫√–∫∫§Õ¡æ‘«‡μÕ√å À√◊Õ§«“¡μâÕß°“√

μàÕÕ“¬ÿ¥“μâ“‡´Áπ‡μÕ√å„Àâ¬“«¢÷Èπ ·≈–∑’Ë ”§—≠§◊Õ

§«“¡Àà«ß„¬μàÕ ¿“«–·«¥≈âÕ¡¢Õß‚≈° ‡À≈à“π’È

„π·ßà¢Õß°“√∫√‘À“√®—¥°“√¥â“πæ≈—ßß“π¿“¬„π

¥“μâ“‡´Áπ‡μÕ√å ´÷Ëß∑ÿ°«—ππ’È‡ªìπ ‘Ëß∑’ËºŸâ∫√‘À“√¢Õß

Õß§å°√„Àâ§«“¡Àà«ß„¬¡“°∑’Ë ÿ¥„π “¡Õ—π¥—∫·√°

¥—ßπ—Èπ °“√À“«‘∏’ª√–À¬—¥æ≈—ßß“π®÷ß‡ªìπÀ—«¢âÕ∑’ËÕ¬Ÿà

„π§«“¡ π„®¢Õß∑ÿ°Ê ΩÉ“¬„π‡«≈“π’È ∑—Èß‡æ◊ËÕ„Àâ¡’μâπ∑ÿπ

„π¥â“ππ’È≈¥≈ß À√◊Õ®–‡ªìπ‡æ√“–μâÕß°“√¡’ à«π√à«¡

„π°“√∑’Ë®–™à«¬≈¥º≈°√–∑∫μàÕ¿“«–‚≈°√âÕπ°Áμ“¡

≈â«π‡ªìπ ‘Ëß∑’Ë¥’∑—Èßπ—Èπ ∑—ÈßμàÕÕß§å°√¢Õßμπ‡Õß·≈–

μàÕ à«π√«¡¢Õßª√–‡∑»·≈–¢Õß‚≈°Õ’°¥â«¬ „π«ß°“√

‰Õ´’∑’‡Õß°Á¡’§«“¡°√–μ◊Õ√◊Õ√âπ„π‡√◊ËÕßπ’È‡ªìπÕ¬à“ß¡“°

´÷Ëß°Á‡√’¬°°—πμ‘¥ª“°·≈â««à“ Green ICT Õ—π‡ªìπ§«“¡

æ¬“¬“¡∑’Ë®–∑”„Àâ ICT ∑’Ë¡’∑’Ë„™âÕ¬Ÿà„πÕß§å°√„Àâ„™â

‡§√◊ËÕß∑”§«“¡‡¬ÁππâÕ¬≈ß À√◊Õ„Àâ¡’°“√„™âæ≈—ßß“π

‰øøÑ“πâÕ¬≈ß ‚¥¬«‘∏’°“√∑’Ëπ‘¬¡°—π°Á®–¥”‡π‘π°“√

„π à«π¢ÕßŒ“√å¥·«√å°àÕπ ®”æ«°‡§√◊ËÕß§Õ¡æ‘«‡μÕ√å

·≈–Õÿª°√≥å∑—ÈßÀ≈“¬∑’Ë¡’Õ¬Ÿà„π»Ÿπ¬å§Õ¡æ‘«‡μÕ√åÀ√◊Õ

¥“μâ“‡ Á́π‡μÕ√å ¥â«¬«‘∏’°“√∑’Ëπ‘¬¡°—π ‰¥â·°à °“√„™â

‡∑§‚π‚≈¬’ Virtualization °“√„™â«‘∏’°“√ºπ÷°°”≈—ß°—π

„π√–À«à“ß∑√—æ¬“°√∑’Ë¡’Õ¬ŸàÀ√◊Õ Consolidation ´÷Ëß

∑—Èß Õß«‘∏’®–™à«¬„Àâ “¡“√∂≈¥®”π«π∑√—æ¬“°√ ‡™àπ

®”π«π Server ≈ß¡“„ÀâπâÕ¬≈ß„π¢≥–∑’Ëª√– ‘∑∏‘¿“æ

·≈–ª√– ‘∑∏‘º≈¢Õßß“π‰¡à≈¥≈ß ·≈–πÕ°®“°π’È

°Á§◊Õ°“√∫√‘À“√®—¥°“√„π‡√◊ËÕßæ≈—ßß“π·≈–√–∫∫

‡§√◊ËÕß∑”§«“¡‡¬Áπ∑’Ë„™â„π»Ÿπ¬å§Õ¡æ‘«‡μÕ√åÀ√◊Õ

¥“μâ“‡´Áπ‡μÕ√å

 ”À√—∫Õß§å°√·≈–∏ÿ√°‘® °Á„Àâ§«“¡ π„®

«‘∏’°“√„™â¡‘‡μÕ√å„π°“√«—¥§à“°“√„™âæ≈—ßß“π¢Õß

∑ÿ°‡§√◊ËÕß∑ÿ°™‘Èπ„π¥“μâ“‡´Áπ‡μÕ√å „π¢≥–∑’Ë«‘∏’°“√

Õ◊Ëπ∑’ËÕ“®®–πà“ π„®°«à“„π·ßà¢Õß°“√∫√‘À“√®—¥°“√

·≈–§à“„™â®à“¬ ºŸâ∫√‘À“√Õß§å°√ à«π„À≠à°Á¬—ß‰¡à√Ÿâ®—°

À√◊Õ¬—ß‰¡à·πà„® „π∑—»π–¢ÕßºŸâ‡™’Ë¬«™“≠∑’Ë‡Õπ‡Õ’¬ß

‰ª∑“ß°“√„™â´Õøμå·«√å„π°“√∫√‘À“√®—¥°“√¥â“π

æ≈—ßß“π„π¥“μâ“‡´Áπ‡μÕ√å π—Èπ ¡’§«“¡‡ÀÁπ«à“

„π°“√„™â¡‘‡μÕ√å«—¥§à“°“√„™âæ≈—ßß“π ¡—°®–¡’¥â“π≈∫

À√◊Õªí≠À“∑’ËºŸâ∫√‘À“√®–μâÕß‡º™‘≠¡“°°«à“ª√–‚¬™πå

∑’Ë®–‰¥â√—∫ °≈à“«§◊Õ ª√–°“√·√°§à“¡‘‡μÕ√å¥—ß°≈à“«

¡’√“§“§àÕπ¢â“ß·æß ª√–°“√∑’Ë Õß „π°“√μ‘¥μ—Èß¡‘‡μÕ√å

„™â‡«≈“§àÕπ¢â“ß¬“«π“π ´÷ËßÕ“® àßº≈°√–∑∫μàÕ

°“√ªØ‘∫—μ‘ß“π„π¥“μâ“‡´Áπ‡μÕ√å‰¥â ·≈–¡—°®–°àÕ„Àâ

‡°‘¥§«“¡¬ÿàß¬“°π“π“ª√–°“√μ“¡¡“®“°°“√∑’ËμâÕß

‡ ’¬‡«≈“¡“°®π‡°‘π‰ª‡™àππ’È ∑—Èß„π·ßà¢Õß∑“ß‡∑§π‘§

·≈–„π¥â“π°“√∫√‘À“√®—¥°“√ ‡™àπ „π°“√μ‘¥μ—Èß

·≈–μ—Èß§à“ Network Port „πμ”·Àπàß∑’Ë„™âß“π °“√∂Õ¥

Server ÕÕ°®“°√–∫∫·≈–°“√μ‘¥μ—Èß‡¢â“‰ª„À¡à ·≈–

¡’§à“„™â®à“¬ Ÿß„π°“√∑’Ë®–μâÕßμ—Èß§à“ PDU* „π√–¥—∫

μà“ßÊ ‡ªìπμâπ

* PDU §◊Õ Protocol Data Unit (PDU). PDU ®–™à«¬„π°“√μ‘¥μàÕ
 ◊ËÕ “√°—π√–À«à“ß§Õ¡æ‘«‡μÕ√å 2 ‡§√◊ËÕß„π Layer μà“ßÊ ‚¥¬
layer ∑’Ë¡’ PDU §◊Õ Application Layer ¡’ PDU = HTTP, Transport
Layer ¡’ PDU = TCP, Internet Layer ¡’ PDU = IP ·≈– Data Link
Layer ¡’ PDU = PPP http://www.oocities.com/nok_tori/
chapter2.htm?201021#ixzz0xD0owDfr

§”∂“¡∑’Ë·∑∫∑ÿ°Õß§å°√μâÕß°“√§”μÕ∫°Á§◊Õ

«‘∏’°“√∑’Ë¥’„π°“√∫√‘À“√®—¥°“√¥“μâ“‡´Áπ‡μÕ√å

¡’‡∑§π‘§ «‘∏’°“√ μ—«Õ¬à“ß ·≈–«‘∏’ªØ‘∫—μ‘ Õ¬à“ß‰√

®÷ß¢Õπ”‡ πÕ‡æ◊ËÕ„Àâ‡ªìπ·π«∑“ß ”À√—∫‰ªª√–¬ÿ°μå

„™â„πÕß§å°√ ¥—ßμàÕ‰ªπ’È
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3.1 Virtualization for Availability
 ÿ¥¬Õ¥‡∑§‚π‚≈¬’∑’Ë Gartner °”Àπ¥‰«â„π

ªï 2553 §◊Õ Virtualization for Availability ‚¥¬ Gartner

‰¥âÕ∏‘∫“¬„π‡√◊ËÕßπ’È‰«â«à“ Virtualization ‡ªìπ‡√◊ËÕß∑’ËÕ¬Ÿà

„π√–¥—∫ ÿ¥¬Õ¥‡∑§‚π‚≈¬’„πÀ≈“¬ªï∑’Ëºà“π¡“ „πªï

≈à“ ÿ¥π’È¬—ß§ßÕ¬Ÿà„π√“¬°“√π’È‡π◊ËÕß®“° Gartner ‰¥â

æ¬“¬“¡‡πâπ„π‡√◊ËÕß live migration for availability ∑’Ë

¡’π—¬ ”§—≠„π√–¬–¬“« Live migration ‡ªìπ°“√

‡§≈◊ËÕπμ—«„π‡√◊ËÕß virtual machine (VM) ∑’Ë√–∫∫

ªØ‘∫—μ‘°“√·≈–´Õøμå·«√åÕ◊ËπÊ ¬—ß§ß∑”ß“π‰¥âμàÕ‰ª

‡ ¡◊ÕπÀπ÷Ëß«à“∑“ß°“¬¿“æ¡’°“√μ‘¥μ—Èß„π server

μâπ∑“ßÕ¬Ÿà  ‘Ëßπ’È‡°‘¥¢÷Èπ®“°∑’Ë¡’°“√ replicating

 ∂“π–¢ÕßÀπà«¬§«“¡®”®√‘ß√–À«à“ß®ÿ¥μâπ∑“ß

·≈–®ÿ¥ª≈“¬∑“ß¢Õß VM ®“°π—Èπ‡¡◊ËÕ¡’°“√∑”ß“π

„π‡§√◊ËÕßμâπ∑“ß®∫≈ß ‡§√◊ËÕßª≈“¬∑“ß°Á®–√—∫≈Ÿ°μàÕ

„π°“√∑”ß“π≈”¥—∫∂—¥‰ª Õ¬à“ß‰√°Á¥’ „π°√≥’‡™àππ’È

 ∂“π–¢Õß VM ®–¡’°“√∑”ß“π‚¥¬μàÕ‡π◊ËÕß∑’Ë√—∫≈Ÿ°

°—π√–À«à“ß‡§√◊ËÕßμâπ∑“ß·≈–ª≈“¬∑“ß ·≈–‡¡◊ËÕ

μâπ∑“ß‡ ’¬ ‡§√◊ËÕßª≈“¬∑“ß°Á®–∑”ß“πμàÕ ·≈–

À“°‡§√◊ËÕßª≈“¬∑“ß‡ ’¬ °Á‡≈◊Õ° àßμàÕ‰ª¬—ß‡§√◊ËÕß

ª≈“¬∑“ß„À¡à‰¥â ∑”„Àâ‡°‘¥ ∂“π–∑’Ë‡√’¬°«à“ „™âß“π

‰¥â‡ ¡Õ„π√–¥—∫ ŸßÀ√◊Õ very high availability °ÿ≠·®

 ”§—≠¢Õß§ÿ≥§à“„π‡√◊ËÕßπ’È°Á§◊Õ °“√°√–®“¬·¬°

®“°°—π¢Õß°≈‰°μà“ßÊ ∑’Ë¡’Õ¬ŸàÀ≈“°À≈“¬¥â«¬

√–∫∫ çDialé Àπ÷Ëß‡¥’¬« ∑’Ë “¡“√∂μ—Èß§à“‰¥â∑’Ë√–¥—∫

availability „¥Ê °Á‰¥â ®“° ‘Ëß∑’Ë¡’Õ¬Ÿà ®π∂÷ß√–¥—∫ fault

tolerance ÷́Ëß∑—ÈßÀ¡¥π’È„™â°≈‰°√à«¡ ·≈–¬—ß„Àâ

¥”‡π‘π°“√‡ª≈’Ë¬π°“√μ—Èß§à“‰¥âÕ¬à“ß√«¥‡√Á«μ“¡∑’Ë

μâÕß°“√ ∑”„ÀâÕ“®‡≈‘°√–∫∫∑’Ë¡’√“§“·æß¢Õß

Hardware ∑’Ë¡’§«“¡‡™◊ËÕ∂◊Õ Ÿß ·¡â·μà Hardware ·∫∫

fault-tolerant hardware ·μà°Á¬—ß§ß‰«â ÷́Ëß availability

μ“¡∑’ËμâÕß°“√‰¥â ´÷Ëß‡ªìπ°ÿ≠·®™à«¬„Àâμ—¥§à“„™â®à“¬

≈ß‰¥â ≈¥§«“¡¬ÿàß¬“° —́∫ ấÕπ æ√âÕ¡∑—Èß‡æ‘Ë¡§«“¡

§≈àÕßμ—«„π°“√ª√—∫‡ª≈’Ë¬π‡¡◊ËÕ§«“¡μâÕß°“√‡ª≈’Ë¬π‰ª

«‘∏’°“√ Virtualization for Availability ®÷ßπ—∫«à“‡ªìπ

∑“ß‡≈◊Õ°∑’Ëπà“ π„® ”À√—∫°“√∫√‘À“√®—¥°“√

¥“μâ“‡ Á́π‡μÕ√å„π¬ÿ§„À¡à ∑’Ë®–‰¥âª√–‚¬™πå∑—Èß„π·ßà

§«“¡æ√âÕ¡„π°“√„™âß“π À√◊Õ Availability „π¢≥–

‡¥’¬«°—π°Á™à«¬≈¥§à“„™â®à“¬„Àâ°—∫Õß§å°√·≈– àßº≈

μàÕ°“√„™âæ≈—ßß“π‰øøÑ“‰¥âÕ¬à“ß¡’ª√– ‘∑∏‘¿“æ·≈–

ª√– ‘∑∏‘º≈‰¥â¥’¬‘Ëß¢÷Èπ

3.2 Green Data Center
‡¡◊ËÕ°≈à“«∂÷ß Green Data Center À√◊Õ

»Ÿπ¬å¢âÕ¡Ÿ≈ª√–À¬—¥æ≈—ßß“π Õß§åª√–°Õ∫æ◊Èπ∞“π

‡™‘ß¬ÿ∑∏»“ μ√å®–¡’Õ¬Ÿà 2  à«π§◊Õ  ‘Ëß·√°§◊Õ°“√∑’Ë®–

μâÕß≈ß∑ÿπ„π‡∑§‚π‚≈¬’„À¡à ‡™àπ „π‡√◊ËÕß Virtualization*

·≈– Œ“√å¥¥‘ °å SSD ∑’Ë®– “¡“√∂§ß‰«â´÷Ëß¢’¥§«“¡

 “¡“√∂„π¢≥–‡¥’¬«°—π°Á “¡“√∂ª√–À¬—¥æ≈—ßß“π

≈ß¡“‰¥â ª√–°“√∑’Ë Õß°Á§◊Õ °“√´àÕ¡ √â“ß‚§√ß √â“ß

æ◊Èπ∞“π„À¡à À√◊Õ °“√ Rework ‡æ◊ËÕ∑”„Àâ¡’ª√– ‘∑∏‘¿“æ

‡æ‘Ë¡¢÷Èπ „πÕ‡¡√‘°“π—Èππ—°«‘‡§√“–Àå„π‡√◊ËÕßπ’Èæ∫«à“

·π«∑“ßª√–°“√À≈—ß∑’Ë°≈à“«∂÷ßπ’È ‡ªìπ·π«∑“ß∑’Ë

æ‘ Ÿ®πå·≈â««à“§àÕπ¢â“ß¬“° ‡™àπ „π°“√«“ß Layout „À¡à

Õ“®®–∑”„Àâª√– ‘∑∏‘¿“æ°“√√–∫“¬§«“¡√âÕπ¥’¢÷Èπ

·μà°Á®–¡’‡√◊ËÕß∑’Ë°—ß«≈«à“ ·≈â«®–μâÕßÕÕ°·∫∫Õ¬à“ß‰√

®÷ß®–§ÿâ¡§à“∑’Ë ÿ¥ Õ’°‡√◊ËÕßÀπ÷Ëß°Á§◊Õ°“√¢¬“¬§«“¡®ÿ

¢Õß Storage ∑’Ë¡’Õ¬Ÿà ≥ ∑’Ë‡¥‘¡ À√◊Õ®–μ‘¥μ—Èß„π∑’Ë·ÀàßÕ◊Ëπ

¿“¬πÕ°Àπà«¬ß“π ∑“ß‡≈◊Õ°‰Àπ®–ª√–À¬—¥

ß∫ª√–¡“≥¡“°°«à“ ¥—ßπ—Èπ´’‰Õ‚Õ·≈–ºŸâ∫√‘À“√§«√

®–æ‘®“√≥“·≈–»÷°…“∑“ß‡≈◊Õ°À≈“¬Ê ∑“ß«à“

∑“ß„¥‡ªìπ ‘Ëß∑’Ë‡À¡“– ¡°—∫Õß§å°√¢Õßμπ¡“°∑’Ë ÿ¥

„π°“√∑’Ë®–π”‰ª Ÿà¡“μ√°“√ª√–À¬—¥æ≈—ßß“π

∫àÕ¬§√—Èß∑’Ë¡—°®–æ∫«à“ «‘∏’°“√·∫∫ßà“¬Ê ·≈–ªØ‘∫—μ‘
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‰¥â‰¡à¬“° °Á°≈“¬‡ªìπ«‘∏’°“√∑’Ë≈ßμ—«‰¥â¥’·≈–‡°‘¥

ª√–‚¬™πåμàÕÕß§å°√‰¥â¥â«¬ ‡™àπ ·π«§‘¥∑’ËÕ‘ß°—∫

À≈—°°“√æ◊Èπ∞“πßà“¬Ê ∑’Ë “¡“√∂≈ß¡◊ÕªØ‘∫—μ‘‰¥â‡≈¬

∑’Ëπ”‡ πÕ‚¥¬´’‰Õ‚Õª√–‡∑»Õ—ß°ƒ… ∑’Ë°≈à“«‰«â„π

ß“π FutureGov 2008 ∑’Ëª√–‡∑»Õ‘π‚¥π’‡ ’́¬§◊Õ

°“√ªî¥‡§√◊ËÕß‡¡◊ËÕ‡≈‘°„™âß“π ·≈–Õ’°¢âÕ°Á§◊Õ ‡≈‘°´◊ÈÕ

‡§√◊ËÕßæ‘¡æåÀ√◊Õ Printer ‡æ‘Ë¡¢÷Èπ ‡æ◊ËÕ®–‰¥â≈¥®”π«π

°“√æ‘¡æå≈ß¡“·≈–∑”„Àâ≈¥°“√„™â°√–¥“…∑’Ë™à«¬

√—°…å‚≈°√âÕπ‰¥â¥â«¬ ‡ªìπμ—«Õ¬à“ß¢Õß·π«§‘¥∑’Ë

 “¡“√∂ªØ‘∫—μ‘‰¥â‡≈¬

* Virtualization ‡ªìπ‡∑§‚π‚≈¬’∑’Ëπ”‰ª Ÿà°“√„™âß“π∑√—æ¬“°√
‰Õ´’∑’·∫∫∫Ÿ√≥“°“√„Àâ‡μÁ¡°”≈—ß§«“¡ “¡“√∂·≈–ª√– ‘∑∏‘¿“æ
‡™àπ Server Virtualization ‡ªìπ°“√æ—≤π“∑“ß‡∑§π‘§‡æ◊ËÕ„Àâ
‡§√◊ËÕß§Õ¡æ‘«‡μÕ√å Server ¢ÕßÕß§å°√∑ÿ°‡§√◊ËÕß∑”ß“π·∫∫
‡§√◊ËÕß Server ‡ ¡◊Õπ ´÷ËßºŸâ„™âß“π‰¡à®”‡ªìπμâÕß√Ÿâ«à“‡§√◊ËÕß Server
‡§√◊ËÕß„¥∑”ß“π„Àâμπ‡ÕßÕ¬Ÿà

3.3 Green Grid
μ—«Õ¬à“ß∑’Ë‡ªìπ√Ÿª∏√√¡Õ◊ËπÊ „π‡√◊ËÕß°“√

ª√–À¬—¥æ≈—ßß“π ‰¥â·°à «‘∏’°“√¢Õß∫√‘…—∑„π·∂∫

Õ‡¡√‘°“‡Àπ◊Õ∑’Ë„™â∫√√¬“°“»√Õ∫Ê μ—«„Àâ‡ªìπª√–‚¬™πå

‡æ◊ËÕ™à«¬√–∫“¬§«“¡√âÕπ®“°°“√„™â‡§√◊ËÕßÕÿª°√≥å

¥â“π‰Õ∑’≈ß‰¥â «‘∏’°“√°Á§◊Õ °“√„™â‡§√◊ËÕß¡◊Õ∑“ß

ÕÕπ‰≈πå ∑’Ëª√–°Õ∫¥â«¬ ·ºπ∑’Ëª√–‡∑»Õ‡¡√‘°“·≈–

·§π“¥“∑’Ë· ¥ß„π√Ÿª·∫∫°√“øøî° ∂â“‡ªìπ ¡“™‘°

°Á®–‰¥â‡ÀÁπ√Ÿª∑’Ë¡’§«“¡≈–‡Õ’¬¥ Ÿß §π∑—Ë«‰ª°Á≈¥≈ß

∑’Ë· ¥ß¢âÕ¡Ÿ≈®“° ∂“π’Õ“°“»„π‡§√◊Õ¢à“¬°«à“

2000 ·Ààß ∑’Ë‡√’¬°«à“ Green Grid „π¿Ÿ¡‘¿“§‡ªÑ“À¡“¬

¥—ß°≈à“« ‚¥¬ºŸâ„™âß“π “¡“√∂‡¢â“‰ªªÑÕπ¢âÕ¡Ÿ≈ ‡™àπ

§à“„™â®à“¬„π°“√„™âæ≈—ßß“π„π∑âÕß∂‘Ëππ—Èπ ª√‘¡“≥

°“√„™â‰Õ∑’ ·≈–√«¡∑—Èß°“√„™â‡§√◊ËÕß¡◊Õ‚¥¬√«¡

‡æ◊ËÕ§”π«≥°“√ª√–À¬—¥æ≈—ßß“π∑’Ë‡°‘¥®“°°“√„™â

 ¿“æÕ“°“»„π∑âÕß∂‘Ëππ—ÈπÊ ‡§√◊ËÕß¡◊Õ¥—ß°≈à“«π’È

¬—ß “¡“√∂ª√–¬ÿ°μå„™â„π°“√§”π«≥°“√ª√–À¬—¥

æ≈—ßß“π®“°°“√„™â‡∑§π‘§Õ◊ËπÊ ‡™àπ °“√„™âπÈ”„π°“√

√–∫“¬§«“¡√âÕπ ‡ªìπμâπ „π‡√◊ËÕß¢Õß Green Grid π’È

‡ªìπ·π«§‘¥·π«ªØ‘∫—μ‘∑’Ë¥’ ∑’ËÀ—π¡“„Àâ§«“¡ ”§—≠

°—∫‡√◊ËÕßª√– ‘∑∏‘¿“æ·≈–°“√ª√–À¬—¥æ≈—ßß“π

‚¥¬‡©æ“–°—∫ Data Center ∑’Ëπ—∫«—π°Á®–‡º™‘≠ªí≠À“

„π‡√◊ËÕß °“√„™âæ≈—ßß“π °“√√–∫“¬§«“¡√âÕπ ·≈–

æ◊Èπ∑’Ë„™âß“π ¥—ßπ—Èπ «‘∏’°“√¢Õß Green Grid ®÷ßμâÕß°“√

 √â“ß·π«∑“ß∑’Ë¡’¡“μ√∞“π∑’Ë®–‡ªìπ‡§√◊ËÕß¡◊Õ ”À√—∫

ºŸâ∫√‘À“√·≈–ºŸâ®—¥°“√»Ÿπ¬å¢âÕ¡Ÿ≈„π°“√∫√‘À“√

®—¥°“√‡§√◊ËÕß‰¡â‡§√◊ËÕß¡◊Õ„π»Ÿπ¬å‡æ◊ËÕ„Àâ¡’°“√„™â

æ≈— ßß“π·∫∫¡’ª√– ‘∑∏‘¿“æ·≈–§ÿâ¡§à “∑’Ë  ÿ¥

√“¬≈–‡Õ’¬¥„π‡√◊ËÕßπ’È “¡“√∂‡¢â“‰ª»÷°…“‡æ‘Ë¡‡μ‘¡

‰¥â∑’Ë http://www.thegreengrid.org/Global/Content/

white-papers/FreeCoolingTool

Green Grid ¡’°“√‡™◊ËÕ¡‚¬ß°—π„π≈—°…≥– Global

Ecosystem √–À«à“ß Technical Organizations

·≈– Õß§å°√μà“ßÊ „π¿“§√—∞ ‡æ◊ËÕ§«“¡√à«¡¡◊Õ

°—π„π°“√°”Àπ¥¡“μ√«—¥·≈–«‘∏’°“√«—¥§à“

ª√– ‘∑∏‘¿“æ¢Õß°“√„™âæ≈—ßß“π„π»Ÿπ¬å¢âÕ¡Ÿ≈

À√◊Õ Data Center ¢ÕßÕß§å°√À√◊ÕÀπà«¬ß“π
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3.4 Wireless Sensor
μ—«Õ¬à“ß∑’Ë¥’„π°“√„™â§«“¡æ¬“¬“¡·≈–

«‘∏’°“√„π°“√ª√–À¬—¥æ≈—ßß“πÕ’°·π«∑“ßÀπ÷Ëß°Á§◊Õ

°√≥’¢Õß Lawrence Berkeley National Laboratory

‚¥¬§«“¡√à«¡¡◊Õ°—∫ Intel, IBM ·≈– HP „π°“√∑’Ë®–

„™â‡´Áπ‡´Õ√å«—¥Õÿ≥À¿Ÿ¡‘¿“¬„π Data Center ‡æ◊ËÕ

 àß¢âÕ¡Ÿ≈„Àâ‡§√◊ËÕßª√—∫Õ“°“»∑”ß“π„Àâμ√ß°—∫

§«“¡μâÕß°“√§«∫§ÿ¡Õÿ≥À¿Ÿ¡‘ ·≈–¢≥–‡¥’¬«°—π

°Áæ¬“¬“¡∑’Ë®–„™â Wireless Sensors √ÿàπ„À¡à„π°“√

°”°—∫°“√∑”ß“π¢Õß‡§√◊ËÕß§«∫§ÿ¡°“√‰À≈‡«’¬π¢Õß

Õ“°“»¿“¬„πÀâÕß¥â«¬

3.5 In-row Cooling System
μ—«Õ¬à“ß∑’Ë¥’Õ’°Àπ÷Ëßμ—«Õ¬à“ß„π°“√À“

«‘∏’°“√ª√–À¬—¥æ≈—ßß“π°Á§◊Õ °√≥’¢Õß»Ÿπ¬å¢âÕ¡Ÿ≈

¢Õß¡À“«‘∑¬“≈—¬«‘§μÕ‡√’¬ ‡¡◊Õß‡¡≈‡∫Õ√åπ

ª√–‡∑»ÕÕ ‡μ√‡≈’¬ ∑’Ë‡ªìπ§«“¡√à«¡¡◊Õ°—∫∫√‘…—∑

‰Õ∫’‡ÕÁ¡„π°“√μ‘¥μ—Èß¥“μâ“‡´Áπ‡μÕ√å®”π«π 2 ·Ààß„À¡à

¢Õß¡À“«‘∑¬“≈—¬ ”À√—∫„Àâ∫√‘°“√π—°»÷°…“√“«

45,000 §π „π·§¡ªí ∑—ÈßÀ¡¥ 11 ·Ààß «‘∏’°“√ª√–À¬—¥

æ≈—ßß“π∑’Ë¥”‡π‘π°“√Õ¬Ÿà°Á‚¥¬„™â«‘∏’∑’Ë‡√’¬°«à“ In-row

Cooling System æ√âÕ¡Ê °—∫°“√„™â‡§√◊ËÕß UPS ∑’Ë¡’

¢π“¥‡≈Á°≈ß ¥â«¬‡ªÑ“À¡“¬∑’Ë®– “¡“√∂≈¥°“√„™â

æ≈—ßß“π≈ß‰¥â®“°‡¥‘¡ 45% ∑’Ë‡§¬„™âÕ¬Ÿà√“« 600,000

°‘‚≈«—μμåμàÕªï

ªí≠À“„π‡√◊ËÕß°“√√≥√ß§å„π‡√◊ËÕß Green

°Á§◊Õ ‰¡à¡’·π«∑“ßÀ√◊Õ Roadmap „π°“√¥”‡π‘π°“√

∑’Ë‡ªìπ¡“μ√∞“π™—¥‡®π ·≈–∑’ËμâÕß¢∫§‘¥Õ¬Ÿà°Á§◊Õ

®–μâÕß∑”¢π“¥‰Àπ∂÷ß®–‡√’¬°«à“‡ªìπ Green ·≈â«

ª√–‡¥Áπ∑’Ë§«√ π„®πà“®–μ°Õ¬Ÿà„πª√–‡¥Áπ∑’Ë«à“

°“√μ√–Àπ—°∂÷ß§”«à“°“√„™âæ≈—ßß“π·∫∫ª√–À¬—¥

°Á®– “¡“√∂π”‰ª Ÿà°“√°â“«¢¬—∫‰ª¢â“ßÀπâ“·≈â«

¥—ßπ—Èπ π—°‰Õ∑’‡¡◊ËÕ‰¥â¥”‡π‘π°“√∑’Ë®–‡¥‘π‰ª„π

·π«∑“ßπ’È °Á®–¡’ à«π √â“ß§«“¡μ√–Àπ—°·≈–π”‰ª

 Ÿà°“√¥”‡π‘πß“π∑’Ë‡ªìπ√Ÿª∏√√¡∑’Ë®–‡ªìπª√–‚¬™πå

μàÕÕß§å°√‰¥â„π∑’Ë ÿ¥

3.6 Green Storage
À“°À—π‰ª¡Õß‡√◊ËÕß Green Storage

°—∫‡∑§‚π‚≈¬’„À¡à ∑’Ë “¡“√∂‰ªª√–¬ÿ°μå„™â„π

¥“μâ“‡´Áπ‡μÕ√å‰¥â π—°«‘‡§√“–Àå„πÕ‡¡√‘°“°≈à“««à“

¥â«¬μ—«‡≈¢°“√„™âæ≈—ßß“π∑’Ë· ¥ß„Àâ‡ÀÁπ«à“ √“« 40%

π—Èπ„™â‰ª°—∫ Server ·≈– √“« 30% „™â°—∫ Storage

®÷ß™’È„Àâ‡ÀÁπ«à“ °“√¥”‡π‘π°“√‡√◊ËÕß Green °—∫ Storage

·≈– à«π∑’Ë‡°’Ë¬«¢âÕß ®– “¡“√∂™à«¬ª√–À¬—¥æ≈—ßß“π‰¥â

°“√‡≈◊Õ°º≈‘μ¿—≥±åÀ√◊Õ‡∑§‚π‚≈¬’„À¡à„π‡√◊ËÕß

Green Storage §«√μâÕß¥Ÿ§«“¡§ÿâ¡§à“À≈“¬‡√◊ËÕß

∑’Ë·πàπÕπ°Á§◊Õ °“√ª√–À¬—¥æ≈—ßß“π‰¥âÕ¬à“ß·∑â®√‘ß

°“√æ‘®“√≥“°≈‰°°“√∑”ß“π∂÷ß√–¥—∫°“√∫√‘À“√

®—¥°“√ Application „πÀ≈“¬√–¥—∫„Àâ¡’ª√– ‘∑∏‘¿“æ

≈”¥—∫¢—ÈπμÕπ·≈–‡«≈“„π°“√∫√‘À“√®—¥°“√°“√„™â

À√◊Õ‰¡à„™â Disk Storage ∑’Ë ”§—≠°Á§◊Õ „π°“√∑’Ë«‘∏’

°“√·≈–‡§√◊ËÕß¡◊Õ¥â“π‰Õ∑’‡À≈à“π’È·¡â«à“®– “¡“√∂

ª√–À¬—¥æ≈—ßß“π≈ß‰¥â°Á®√‘ß ·μàμâÕß‰¡à àßº≈°√–∑∫

μàÕº≈°“√¥”‡π‘πß“πÀ√◊Õ Performance ¢Õß√–∫∫

∑’Ë‡°’Ë¬«¢âÕß°—∫°“√¥”‡π‘π¿“√°‘®¢ÕßÕß§å°√ πÕ°®“°π’È

§«√®—¥‡°Á∫μ—«‡≈¢ª√‘¡“≥ CO2 ∑’Ë “¡“√∂≈¥≈ß¡“

‰¥âÕ¬à“ß¡’π—¬ ”§—≠ ∑’ËÕ“®®–‡ªìπª√–‚¬™πå„π°“√„™â

„π°“√‰¥â√—∫°“√™¥‡™¬À√◊Õ°“√‡§≈¡„π√Ÿª·∫∫¢Õß

Carbon Credit ‰¥â

3.7 ¥“μâ“‡´Áπ‡μÕ√å¢Õß Google
‡√◊ËÕß√“«‡°’Ë¬«°—∫¥“μâ“‡ Á́π‡μÕ√å¢Õß

Google ∑’Ë‡ªìπ≈—°…≥–¢Õß Ecosystem π—Èπ ‡ªìπ∑’Ë
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®—∫μ“¡Õß„π«ß°“√Õÿμ “À°√√¡‰Õ ’́∑’°—π¡“°°«à“

Google ¡’·π«§‘¥Õ¬à“ß‰√ ´÷ËßºŸâ‡™’Ë¬«™“≠„π‡√◊ËÕßπ’È

„πÕÿμ “À°√√¡∑’Ë‡°’Ë¬«°—∫°“√æ—≤π“¥“μâ“‡´Áπ‡μÕ√å

‡æ◊ËÕÕπÿ√—°…å ‘Ë ß·«¥≈âÕ¡‰¥â„Àâ∑—»π–∑’Ë ‡°’Ë¬«°—∫

¥“μâ“‡ Á́π‡μÕ√å¢Õß Google ‰«âπà“ π„® °≈à“«§◊Õ

°“√∑’Ë Google ¢—∫‡§≈◊ËÕπ¥“μâ“‡´Áπ‡μÕ√å π—Èπ Õ¬Ÿà∫π

æ◊Èπ∞“π∑’Ë®–„Àâ∫√‘°“√§Õπ‡∑πμå„Àâ°—∫≈Ÿ°§â“·≈–

μâÕß°“√√“¬‰¥â®“°°“√‚¶…≥“ Õß§å°√À√◊Õ∏ÿ√°‘®

∑—Ë«Ê ‰ª ®÷ßÕ“®®–‰¡à®”‡ªìπμâÕß‡¥‘πμ“¡·π«¢Õß

Google ‡π◊ËÕß®“°¡’®ÿ¥‚ø°— °“√®—¥≈”¥—∫§«“¡ ”§—≠

¢Õß¿“√°‘®‰¡à‡À¡◊Õπ°—π ‚¥¬„π¢≥–∑’ËÕß§å°√„Àâ

§«“¡ ”§—≠„π‡√◊ËÕß availability and reliability ·μà

 ”À√—∫ Google ·≈â«‡√◊ËÕß§à“„™â®à“¬‡ªìπª√–‡¥Áπ

 ”§—≠°«à“ ·≈–‡¡◊ËÕ«‘‡§√“–Àå„π√“¬≈–‡Õ’¬¥„π‡√◊ËÕß

¥“μâ“‡´Áπ‡μÕ√å¢Õß Google ·≈â« ¡’‡√◊ËÕß∑’Ë®–μâÕß

æ‘®“√≥“ 5 ‡√◊ËÕß ¥—ßπ’È

1) ∏ÿ√°‘®∫√‘°“√∑’Ë¡’§«“¡ ”§—≠μàÕ

°“√Õ¬Ÿà√Õ¥

 ‘Ëß∑’ËºŸâ‡™’Ë¬«™“≠«‘‡§√“–Àå„πª√–‡¥Áπ

π’È‰«â°Á§◊Õ „π°“√√—π¥“μâ“‡´Áπ‡μÕ√å¢Õß Google

®–μâÕß§”π÷ß∂÷ß 2  ‘Ëß §◊Õ°“√ àß¡Õ∫§Õπ‡∑π∑å

„Àâ°—∫≈Ÿ°§â“ ·≈–°“√∑’ËμâÕß§”π÷ß∂÷ß∏ÿ√°‘®§«“¡Õ¬Ÿà√Õ¥

¢Õß Google ‚¥¬„π°“√„Àâ∫√‘°“√§Õπ‡∑π∑åπ—Èπ Google

®–μâÕß„Àâ∫√‘°“√·∫∫ ¥∑—π„® ´÷Ëß Google „Àâ∫√‘°“√

‡™àπ‡¥’¬«°—∫ YouTube, Gmail ·≈– Google Apps

‡ªìπμâπ ‚¥¬„Àâ∫√‘°“√ ¥„π√–¥—∫Àπ÷Ëß ·≈â«™¥‡™¬

¥â«¬ Redundancy ·≈– °“√ àß¢âÕ§«“¡ ç¢ÕÕ¿—¬é

μ“¡§«“¡®”‡ªìπ „π à«π¢Õß°“√∫√‘°“√§Õπ‡∑π∑å

®÷ß‡ªìπ à«π¢Õß§à“„™â®à“¬„π°“√¢“¬ (Cost of Goods

Sold) ́ ÷Ëß°Á§◊Õ§à“„™â®à“¬À√◊Õμâπ∑ÿπ„π°“√∑”∏ÿ√°‘®¢Õß

Google ´÷Ëß„π à«ππ’ÈºŸâ‡™’Ë¬«™“≠„π«ß°“√™’È„Àâ‡ÀÁπ«à“

Google §«∫§ÿ¡§à“√–¥—∫°“√„™âæ≈—ßß“π¥â«¬¡“μ√«—¥

(Metric) ∑’Ë‡√’¬°«à“ PUE „ÀâÕ¬Ÿà„πÕ—μ√“∑’ËμË”∑’Ë ÿ¥‡æ◊ËÕ

§«∫§ÿ¡μâπ∑ÿππ—Ëπ‡Õß  ”À√—∫„π à«π¢Õß°“√¥”‡π‘π

∏ÿ√°‘®∑’Ë¡’§«“¡ ”§—≠μàÕ°“√Õ¬Ÿà√Õ¥¢Õß Google

°Á®–μâÕß¡’ à«π°“√∫√‘À“√®—¥°“√¿“¬„π¢Õß Google

‡Õß¥â«¬ ∑’Ë√«¡∂÷ß√–∫∫ CRM √–∫∫ HR μ≈Õ¥®π

°“√∫√‘À“√®—¥°“√„π à«π¢Õß°“√‚¶…≥“∑’Ë∑”„Àâ

Google ¡’√“¬‰¥â‡æ◊ËÕ°“√Õ¬Ÿà√Õ¥¢Õß°“√¥”‡π‘π∏ÿ√°‘®

‚¥¬√–∫∫§Õ¡æ‘«‡μÕ√åμà“ßÊ „π à«π¢Õß°“√∫√‘À“√

®—¥°“√ß“π Back Office ‡À≈à“π’È ¡’§«“¡À≈“°À≈“¬

‡™àπ‡¥’¬«°—∫Õß§å°√À√◊Õ∏ÿ√°‘®Õ◊ËπÊ „™â°—π ·≈–μâÕß°“√

„™âß“πæ√âÕ¡Ê °—π„π°“√¥”‡π‘π∏ÿ√°‘®ª√–®”«—π¢Õß

Google ¥—ßπ—Èπ „π à«ππ’È Google À“°®–§«∫§ÿ¡„Àâ

Õ¬Ÿà„π√–¥—∫∑’Ë®”°—¥¡“°‡°‘π‰ª °ÁÕ“®®–¡’º≈°√–∑∫

μàÕ°“√¥”‡π‘π∏ÿ√°‘®¢Õß Google ‰¥â „π à«ππ’È

ºŸâ‡™’Ë¬«™“≠∑’Ë‡§¬¡’ªØ‘ —¡æ—π∏å°—∫ Google ¡“°àÕπ

™’È„Àâ‡ÀÁπ«à“ Google ®–¬÷¥·π«ªØ‘∫—μ‘∑’Ë¥’ À√◊Õ Best

Practice ∑’Ë„π∑“ß∏ÿ√°‘®¥”‡π‘π°“√°—π ‚¥¬¡’§à“ PUE

‡©≈’Ë¬Õ¬Ÿà„π√–¥—∫°≈“ßÊ √–À«à“ß 1.5 - 1.9 „π

¢âÕ‡∑Á®®√‘ßπ—Èπ∑’Ëºà“π¡“ Google °Á‰¡à‡§¬‡º¬„Àâ‡ÀÁπ

 ‘Ëß∑’Ëμπ¥”‡π‘π°“√Õ¬Ÿà„π à«ππ’È‡≈¬ Wikipedia · ¥ß

„Àâ‡ÀÁπ§à“ PUE ‡©≈’Ë¬¢Õß¥“μâ“‡´Áπ‡μÕ√å„πª√–‡∑»

 À√—∞Õ‡¡√‘°“Õ¬Ÿà∑’Ë√–¥—∫ 2 ´÷ËßÀ¡“¬§«“¡«à“

Õÿª°√≥åÕ”π«¬§«“¡ –¥«°μà“ßÊ „π¥“μâ“‡´Áπ‡μÕ√å

„™â°√–· ‰øøÑ“ 1 «—μμå ‡æ◊ËÕ®à“¬°√–· ‰øøÑ“„Àâ°—∫

Õÿª°√≥å§Õ¡æ‘«‡μÕ√å„π¥“μâ“‡ Á́π‡μÕ√å„π®”π«π∑ÿ°Ê

1 «—μμå  ”À√—∫¥“μâ“‡´Áπ‡μÕ√å„π√–¥—∫ State of the

Art ®–¡’√–¥—∫§à“ PUE Õ¬Ÿà∑’Ë√–¥—∫ª√–¡“≥ 1.2

2) Google „™â PUE ‡ªìπ¡“μ√«—¥

„π¢—Èπª∞¡¿Ÿ¡‘ ”À√—∫∑ÿ°Àπà«¬∏ÿ√°‘®

ºŸâ‡™’Ë¬«™“≠„π«ß°“√ Data Center

«‘‡§√“–Àå„Àâ‡ÀÁπ·≈–§“¥«à“ Àπà«¬∏ÿ√°‘®¢Õß Google

‰¡à«à“®–‡ªìπ YouTube À√◊Õ Gmail À√◊Õ Õ◊ËπÊ μà“ß°Á„™â
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PUE ‡ªìπ¡“μ√«—¥„π¢—Èπª∞¡¿Ÿ¡‘ (Primary Metric)

∑’Ë®–π”‰ª Ÿà§à“„™â®à“¬∑’ËμË”∑’Ë ÿ¥„π°“√„Àâ∫√‘°“√·∫∫

Content Delivery ‚¥¬°“√§”π«≥À“°”‰√μàÕÀπ÷Ëß¬Ÿπ‘∑

¢Õß§Õπ‡∑π∑å∑’Ë„Àâ∫√‘°“√ºŸâ„™âß“π æ√âÕ¡∑—Èß· ¥ß

∑—»π–™◊Ëπ™¡ Google À“°¥”‡π‘π°“√‡™àππ’È®√‘ß ·≈–

Õ¬“°®–‡ÀÁπ Google ¬Õ¡√—∫¢âÕ‡∑Á®®√‘ß„π°“√

¥”‡π‘π°“√‡™àπ¥—ß°≈à“«‰«âπ’ÈμàÕ∑’Ë “∏“√≥–¥â«¬°Á®–

‡ªìπ°“√¥’

3) Google „™âæ≈—ßß“π∑“ß‡≈◊Õ°„À¡à

„π¥“μâ“‡´Áπ‡μÕ√å

ºŸâ‡™’Ë¬«™“≠„π«ß°“√«‘‡§√“–Àå„Àâ

‡ÀÁπ§«“¡æ¬“¬“¡¢Õß Google „π°“√„™âæ≈—ßß“π

∑“ß‡≈◊Õ°„À¡à„π¥“μâ“‡´Áπ‡μÕ√åÀ≈“¬Ê ·Ààß¢Õß

Google ·μà°Á‰¡à‰¥â¬÷¥μ‘¥°—∫·π«∑“ßπ’È ¬°μ—«Õ¬à“ß‡™àπ

°“√„™âæ≈—ßß“π· ßÕ“∑‘μ¬å„π°“√º≈‘μ°√–· ‰øøÑ“

´÷Ëß°Á¬—ß¡’ªí≠À“æ◊Èπ∞“πÕ¬Ÿà °≈à“«§◊Õ ‡¡◊ËÕ‰¡à¡’

· ßÕ“∑‘μ¬å°Á‰¡à “¡“√∂º≈‘μ‰¥â ·μà‡¡◊ËÕ¡’ Bloom Box

ÕÕ°¡“ ºŸâº≈‘μ§◊Õ Bloom Energy °Á‡ªî¥‡º¬„Àâ√—∫√Ÿâ

μàÕ “∏“≥–«à“ Google Õ¬Ÿà„π∫√√¥“√“¬·√°Ê ∑’Ë„™â

Bloom Box „π°“√º≈‘μ°√–· ‰øøÑ“ªÑÕπ„Àâ°—∫

 ”π—°ß“π„À≠à¢Õß Google ∑’Ë Mountain View ·≈–

º≈≈—æ∏å°Á§◊Õ¡’§«“¡‡™◊ËÕ∂◊Õ‰¥â√“« 98% „π·ßà¢Õß°“√

¡’‰øøÑ“„™â ‚¥¬À≈—°°“√·≈â« °“√∑’ËÀ—π‰ª„™â∑“ß‡≈◊Õ°

°“√º≈‘μ‰øøÑ“ Bloom Box ∑’Ë‰¥â¡“®“° Fuel Cell π’È

„π·ßà¢Õß Reliability „π√–¥—∫ 1 „π 9 ‡™àππ’È‡æ◊ËÕ‡≈’È¬ß

°√–· ‰øøÑ“ ”À√—∫¥“μâ“´Áπ‡μÕ√å °Á¬—ß‡ªìπ√–¥—∫∑’Ë

‰¡à‡æ’¬ßæÕ ”À√—∫¥“μâ“‡ Á́π‡μÕ√å∑—Ë«Ê ‰ª∑’ËμâÕß°“√

√–¥—∫ Availability „π¢—Èπ 100% Õ¬à“ß‰√°Á¥’  ”À√—∫

π—°¢à“«·≈â« ‡¡◊ËÕæ∫«à“Google ‰¥â∑¥≈Õß„™âμ—« Bloom

Box π’È·≈â« ®–μâÕßπ”‰ª„™â°—∫¥“μâ“‡´Áπ‡μÕ√å¢Õß

Google Õ¬à“ß·πàπÕπ „π¢≥–∑’Ë·À≈àß¢à“«¢Õß Data

Center Knowledge ™’È«à“  ‘Ëß∑’Ëπ—°¢à“«≈ß§«“¡‡ÀÁπ

°—ππ—Èπ‰¡à‡ªìπ§«“¡®√‘ß

4) ‡∑§π‘§¢Õß Google „π°“√„™â

·∫μ‡μÕ√’Ë ”√Õß ”À√—∫∑’Ë Server „π¥“μâ“

‡´Áπ‡μÕ√å

Google „™â·∫μ‡μÕ√’Ë  12 ‚«≈∑å

 ”À√—∫ ”√Õß∑’Ë Server „π¥“μâ“‡´Áπ‡μÕ√å∑’Ë„Àâ∫√‘°“√

§Õπ‡∑π∑å ‚¥¬‰¡à„™â Central UPS ·∫μ‡μÕ√’Ë®–

∑”Àπâ“∑’ËªÑÕπ°√–· ‰øøÑ“ ”√Õß ”À√—∫ Server

„π‡«≈“‡æ’¬ß 2-3 π“∑’‡∑à“π—Èπ„π‡«≈“‰ø¥—∫ À≈—ß®“°π—Èπ

‡§√◊ËÕßº≈‘μ°√–· ‰øøÑ“ ”√ÕßμâÕß‡√‘Ë¡∑”ß“π‰¥â·≈â«

Google ‰¥â‡ªî¥‡º¬‡√◊ËÕßπ’È„πß“π Data Center Efficiency

Summit ∑’Ë®—¥¢÷Èπ„πªï 2010 ‚¥¬¬È”«à“ À“°‡§√◊ËÕß

º≈‘μ‰øøÑ“ ”√Õß‰¡à “¡“√∂‡√‘Ë¡∑”ß“π‰¥â¿“¬„π

2-3 π“∑’ ®–°≈“¬‡ªìπªí≠À“„À≠à∑—π∑’ ´÷ËßÀ¡“¬∂÷ß

μâÕß‡μ√’¬¡°≈¬ÿ∑∏å„π‡√◊ËÕß°“√∑’Ë‰¡à “¡“√∂„Àâ∫√‘°“√‰¥â

‰«â‡æ◊ËÕ‡ªìπ∑“ßÕÕ° ‚¥¬À≈—°·≈â«®÷ßμâÕß¡’°“√∑¥ Õ∫

‡Àμÿ°“√≥å‡™àππ’ÈÕ¬à“ß ¡Ë”‡ ¡Õ ‡¡◊ËÕæ‘®“√≥“∂÷ß

ª√–‡¥Áπ Availability ·≈– Efficiency ·≈â« ºŸâ‡™’Ë¬«™“≠

™’È«à“ Google ®–¡Õß∑’Ë§à“„™â®à“¬μàÕª√– ‘∑∏‘¿“æ

‡ªìπÀ≈—°¡“°°«à“ª√–‡¥Áπ Availability «‘∏’°“√¢Õß

Google ‡ªìπ°“√°√–®“¬·∫μ‡μÕ√’Ë„Àâ°—∫ Server ∑ÿ°μ—«

∑”„Àâ¢®—¥§«“¡°—ß«≈„π°“√‡°‘¥ single point of

failure ‚¥¬°“√„™â central UPS ‰¥â¥â«¬

5) °“√¥”‡π‘πß“π¥“μâ“‡ Á́π‡μÕ√å„π

¡“μ√∞“π‡¥’¬«°—π°—∫ Google

¥—ß°≈à“«¢â“ßμâπ·≈â««à“°“√¥”‡π‘πß“π

¥“μâ“‡´Áπ‡μÕ√å‡æ◊ËÕ„Àâ∫√‘°“√§Õπ‡∑π∑å¢Õß Google π—Èπ

Google ‡πâπ°“√§”π«≥°”‰√μàÕ∫√‘°“√§Õπ‡∑π∑å

1 Àπà«¬ ´÷Ëß°Á§◊Õ °“√§«∫§ÿ¡„Àâ§à“„™â®à“¬μË” ÿ¥

„π°“√√—π¥“μâ“‡ Á́π‡μÕ√å∑’Ë¡’√–∫∫§Õ¡æ‘«‡μÕ√å

À≈“°À≈“¬√ÿàπ À≈“°À≈“¬‡∑§‚π‚≈¬’„Àâ‡ªìπ‰ª„π

¡“μ√∞“π·≈–∑‘»∑“ß‡¥’¬«°—π π—Ëπ‡Õß ¥â«¬¡“μ√«—¥
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∑’Ë Google ‰¥âμ—Èß‰«â „π°“√∑’Ë®–μâÕß°“√„Àâ‰¥âº≈≈—æ∏å

μ“¡·π«∑“ß¢Õß Google  ”À√—∫ºŸâª√–°Õ∫°“√

Àπâ“„À¡à°Á§ß®–‡ÀÁπÀπ∑“ß‡®√‘≠√Õ¬μ“¡‰¥â ·μà„π

√“¬‡¥‘¡Ê ∑’Ë¥”‡π‘π°“√Õ¬Ÿà·≈â« ∑’Ë¡’¥“μâ“‡´Áπ‡μÕ√å

 ”À√—∫√–∫∫ ERP, CRM, HR, °“√„Àâ∫√‘°“√∏ÿ√°√√¡

·≈– web application ‡ªìπμâπ ´÷Ëß√–∫∫‡À≈à“π’È

ª√–°Õ∫¥â«¬  ∂“ªíμ¬°√√¡ °“√„Àâ∫√‘°“√ availability

·≈– performance requirement ∑’Ë·μ°μà“ß°—π ¥—ßπ—Èπ

 ‘Ëß ”§—≠°Á§◊Õ °“√‡¥‘π‰ª„π·π«∑“ß‡¥’¬«°—π°—∫

Google π—Èπ ºŸâ¥”‡π‘π°“√§«√®–μâÕßÀ“√◊Õ°—∫ºŸâ∫√‘À“√

Õ¬à“ß®√‘ß®—ß ‡æ◊ËÕ°”Àπ¥¡“μ√«—¥∑’Ë≈ßμ—«∑’Ë ÿ¥ ‡æ◊ËÕ

 √â“ß√Ÿª·∫∫¢Õß§«“¡Õ¬Ÿà√Õ¥„π∑“ß∏ÿ√°‘®„Àâ‰¥âπ—Ëπ‡Õß

∑—Èßπ’È ·π«∑“ß°√≥’»÷°…“„π°“√¥”‡π‘π∏ÿ√°‘®¢Õß

Google ¥—ß°≈à“«¢â“ßμâπ ™’Ë„Àâ‡ÀÁπ«à“ §«“¡æ¬“¬“¡

„π°“√¥”‡π‘πß“π¥“μâ“‡ Á́π‡μÕ√å„πªí®®ÿ∫—π ®–‡ªìπ‰ª

„π∑‘»∑“ß∑’Ë¡’°“√≈¥§à“„™â®à“¬„Àâ¡“°∑’Ë ÿ¥ ·≈–

ªí®®—¬ ”§—≠À≈—°¢Õß¥“μâ“‡ Á́π‡μÕ√å∑’Ë∑ÿ°ΩÉ“¬¬Õ¡√—∫

°Á§◊Õ °“√„™âæ≈—ßß“π´÷Ëß‡ªìπ‰ª„π∑‘»∑“ß∑’Ë≈¥≈ß

´÷Ëß®– àßº≈¥’μàÕ ¿“æ·«¥≈âÕ¡¢Õß‚≈°Õ¬à“ß‡ªìπ

√Ÿª∏√√¡

3.8 °“√«—¥ª√– ‘∑∏‘¿“æ„π°“√„™â
æ≈—ßß“π‰øøÑ“„π Data Center
1) Power Usage Effectiveness (PUE)

PUE À√◊Õ∑’Ë‡√“√Ÿâ®—°°—π«à“ Power

Usage Effectiveness ‡ªìπ§à“∑’Ë∫àß∫Õ°∂÷ßª√– ‘∑∏‘¿“æ

„π°“√„™âæ≈—ßß“π¿“¬„π Data Center À√◊Õμ—«™’È«—¥

¥â“π°“√ª√–À¬—¥æ≈—ßß“π ‚¥¬°“√π”‡Õ“æ≈—ßß“π

∑—ÈßÀ¡¥∑’Ë∂Ÿ°®à“¬‡¢â“‰ª¬—ß Data Center À“√¥â«¬

æ≈—ßß“π∑’Ë∂Ÿ°„™â ”À√—∫Õÿª°√≥å§Õ¡æ‘«‡μÕ√å‡∑à“π—Èπ

(Total Facility Power/Total IT Equipment Power)

§à“ PUE ∑’ËμË” ÿ¥§◊Õ 1 ´÷Ëß„π§«“¡‡ªìπ®√‘ß‰¡à¡’ Data

Center ∑’Ë‰Àπ„π‚≈°®–¡’§à“ PUE ‡∑à“°—∫ 1 ‡æ√“–

„π°“√ operate Õÿª°√≥å§Õ¡æ‘«‡μÕ√å®”‡ªìπμâÕß¡’

ªí®®—¬Õ◊ËπÊ ∑’Ë‡°’Ë¬«¢âÕß‰¡à«à“®–‡ªìπ√–∫∫ª√—∫Õ“°“»

·∫∫§«∫§ÿ¡§«“¡™◊Èπ √–∫∫ ”√Õß‰øøÑ“Õ¬à“ß

μàÕ‡π◊ËÕß √–∫∫¥—∫‡æ≈‘ß·∫∫Õ—μ‚π¡—μ‘ √–∫∫√—°…“

§«“¡ª≈Õ¥¿—¬ √–∫∫· ß «à“ß ·≈–Õ◊ËπÊ ´÷Ëß

®–μâÕß„™â§«∫§Ÿà°—π‰ª°—∫Õÿª°√≥å§Õ¡æ‘«‡μÕ√å

∑”„Àâæ≈—ßß“π∑—ÈßÀ¡¥‰¡à‰¥â∂Ÿ°®à“¬‰ª¬—ßÕÿª°√≥å

§Õ¡æ‘«‡μÕ√å‡æ’¬ßÕ¬à“ß‡¥’¬«·μà‡ªìπÕÿª°√≥åÕ◊ËπÊ ¥â«¬

¬°μ—«Õ¬à“ß‡™àπ ∂â“‡√“®à“¬æ≈—ßß“π∑—ÈßÀ¡¥‡¢â“¡“„π

Data Center ∑—ÈßÀ¡¥∑’Ë 100 kVA ·≈–Õÿª°√≥å

§Õ¡æ‘«‡μÕ√å„™âæ≈—ßß“π∑—ÈßÀ¡¥ 50 kVA  à«π∑’Ë‡À≈◊Õ

®à“¬„Àâ°—∫Õÿª°√≥åÕ◊ËπÊ §à“ PUE ®–‡∑à“°—∫ 2 (100 kVA/

50 kVA)

2) Data Center Infrastructure

Efficiency (DCiE)

§à“ DCiE À√◊Õ Data Center

Infrastructure Efficiency ‡ªìπ°“√π”§à“ PUE

¡“À“√ 1 ·≈–§Ÿ≥¥â«¬ 100% ‡æ√“–©–π—Èπ ∂â“§à“ PUE

‡∑à“°—∫ 2 §à“ DCiE ®–‡∑à“°—∫ 50% (1/2 * 100%)

À√◊ÕÀ¡“¬§«“¡«à“ 50% ¢Õßæ≈—ßß“π∑—ÈßÀ¡¥

®à“¬„Àâ°—∫Õÿª°√≥å§Õ¡æ‘«‡μÕ√å  à«πÕ’° 50% ®à“¬„Àâ

°—∫Õÿª°√≥åÕ◊ËπÊ ∂÷ß·¡â§à“ DCiE ®–‡ªìπ§à“∑’Ë‰¡àπ‘¬¡

π”¡“„™â°—π¡“°π—°„π«ß°“√‰Õ´’∑’ ·μà ”À√—∫

§π∑—Ë«‰ª·≈â« §à“∑’Ë‡ªìπ‡ªÕ√å‡ Á́πμå ∑”„Àâøíß¥Ÿ·≈â«

‡¢â“„®ßà“¬°«à“ ‰¡à«à“®–‡ªìπ§à“ PUE À√◊Õ§à“ DCiE

∑’Ë‡ªìπμ—«™’È«—¥¥â“π°“√ª√–À¬—¥æ≈—ßß“π ®–¡’°“√«—¥

·≈–¥”‡π‘π°“√®√‘ß®—ßÕ¬à“ß ¡Ë”‡ ¡Õ·≈–‡ªìπ ‘Ëß∑’Ë

∑”°—πª°μ‘μ“¡ Data Center „πμà“ßª√–‡∑»

„π°“√«—¥§à“ PUE ®–·∫àßÕÕ°‡ªìπ

3 √–¥—∫ ‰¥â·°à Basic, Intermediate, ·≈– Advanced

´÷Ëß®–‡ªìπ°“√«—¥∑’Ëμ”·Àπàß¢ÕßÕÿª°√≥å·μ°μà“ß°—π
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ÕÕ°‰ª °“√«—¥§à“ PUE ·∫∫ Basic ‡ªìπ°“√«—¥§à“ Total

Facility Power ∑’ËμŸâ MDB Ωíòß input ·≈–«—¥§à“ Total IT

Equipment Power ∑’Ë UPS Ωíòß output ´÷Ëß®–μâÕß«—¥

Õ¬à“ßπâÕ¬‡¥◊Õπ≈–§√—Èß °“√«—¥√–¥—∫μàÕ¡“‡√’¬°«à“

Intermediate ‚¥¬®–«—¥§à“ Total Facility Power ∑’Ë

input ¢ÕßÕÿª°√≥å∑—ÈßÀ¡¥ ¬°μ—«Õ¬à“ß‡™àπ∂â“‡ªìπ

√–∫∫ª√—∫Õ“°“»°Á®–«—¥∑’Ë input ¢Õß main breaker

·≈–π”‡Õ“§à“®“°∑ÿ°®ÿ¥¡“√«¡°—π  à«π§à“ Total IT

Equipment Power ®–«—¥∑’Ë output ¢Õß PDU

∑’Ë®–®à“¬‰ª¬—ß‚À≈¥§Õ¡æ‘«‡μÕ√å ‚¥¬°“√«—¥·∫∫

intermediate ®–μâÕß«—¥°—πÕ¬à“ßπâÕ¬«—π≈–§√—Èß

°“√«—¥·∫∫ ÿ¥∑â“¬‡√’¬°«à“ Advanced ´÷Ëß®–≈–‡Õ’¬¥

∑’Ë ÿ¥‡æ√“–®–«—¥§à“ Total Facility Power ®“°Õÿª°√≥å

∑’Ë°‘π‰ø∑ÿ°Ê ®ÿ¥·≈–π”¡“√«¡°—π ¬°μ—«Õ¬à“ß‡™àπ

∂â“‡ªìπ‡§√◊ËÕßª√—∫Õ“°“» ®–μâÕß«—¥∑’Ë “¬‰ø∑’Ë®à“¬

‡¢â“∑’Ë§Õ¡‡æ√ ‡´Õ√å À√◊Õ heater ·≈–∂â“‡ªìπ Total IT

Equipment Power ®–μâÕß«—¥∑’Ë Processor ¿“¬„π

Õÿª°√≥å§Õ¡æ‘«‡μÕ√å Õ’°∑—Èß¬—ß®–μâÕß«—¥°—π·∫∫

μàÕ‡π◊ËÕßμ≈Õ¥ªï

√“¬≈–‡Õ’¬¥μà“ßÊ ‡°’Ë¬«°—∫§à“ PUE

·≈– DCiE  “¡“√∂¥Ÿ‡æ‘Ë¡‡μ‘¡‰¥â®“° www.greengrid.org

´÷Ëß®–ª√–°Õ∫‰ª¥â«¬‡π◊ÈÕÀ“·≈– “√–∑’Ë ”§—≠μà“ßÊ

‡°’Ë¬«°—∫°“√æ—≤π“·≈– technology „À¡àÊ ∑’Ë∂Ÿ°

π”¡“„™â·≈–¥—¥·ª≈ß„π°“√≈¥¿“«–‚≈°√âÕπ

‡æ‘Ë¡ª√– ‘∑∏‘¿“æ¢Õß°“√„™âæ≈—ßß“π √«¡‰ª∂÷ß

¢âÕ¡Ÿ≈∑’Ë “¡“√∂π”‰ª¥—¥·ª≈ß„™â°—∫ Data Center

‡æ◊ËÕ°àÕ„Àâ‡°‘¥ª√–‚¬™πå‰¥âÕ’°¥â«¬

3.9 °“√„™â Software ‡æ◊ËÕ™à«¬
ª√–À¬—¥æ≈—ßß“π
„π‡√◊ËÕß¢Õß¥“μâ“‡ Á́π‡μÕ√åπ—Èπ ªí®®ÿ∫—π

‡√‘Ë¡¡’°“√°≈à“«°—π¡“°¢÷Èπ∑ÿ°«—π ‡°’Ë¬«°—∫°“√∑’Ë

´Õøμå·«√åπà“®–‡ªìπ‡§√◊ËÕß¡◊Õ„π°“√™à«¬∑”„Àâ

ª√–À¬—¥æ≈—ßß“π∑’Ë®–‡ªìπº≈¥’μàÕ ¿“«–·«¥≈âÕ¡

∑’Ë·¬à≈ß∑ÿ°«—πÕ—π‡°‘¥®“°°“√„™âæ≈—ßß“π≈ß‰¥â

‡π◊ËÕß®“°´Õøμå·«√å‡ªìπμ—« —Ëß„ÀâŒ“√å¥·«√å∑”ß“π

¥—ßπ—Èπ °“√∑’Ë´Õøμå·«√å®– “¡“√∂ —Ëß°“√„ÀâŒ“√å¥·«√å

∑”ß“π‰¥âÕ¬à“ß¡’ª√– ‘∑∏‘¿“æ¡“°¢÷Èπ ¬àÕ¡®– àßº≈

„ÀâŒ“√å¥·«√å “¡“√∂∑”ß“π‰¥â —¡ƒ∑∏‘Ïº≈μ“¡∑’ËμâÕß°“√

„π¢≥–∑’Ë¡’°“√„™âæ≈—ßß“π‰øøÑ“Õ¬à“ß„πª√‘¡“≥

∑’Ë≈¥≈ß ‚¥¬∫∑§«“¡¥—ß°≈à“«‰¥â™’È„Àâ‡ÀÁπ∂÷ß∫∑∫“∑

∑’Ë´Õøμå·«√å “¡“√∂™à«¬ª√—∫ª√ÿß°“√„™âª√‘¡“≥

æ≈—ßß“π„π Data Center „Àâ¥’¢÷Èπ ´÷Ëß™à«¬„ÀâÕß§å°√

ª√–À¬—¥∑—Èß§à“„™â®à“¬ ·≈–™à«¬„Àâ ¿“æ·«¥≈âÕ¡¥’¢÷Èπ

¢âÕ·π–π”ª√–°“√·√°°Á§◊Õ °“√§”π«≥

À“ª√‘¡“≥°“√„™âæ≈—ßß“π„π¿“√–ß“π∑’Ë∑” (Workload)

„π Data Center ·∑π°“√„™â¡’‡μÕ√å«—¥‡§√◊ËÕß§Õ¡æ‘«‡μÕ√å

·≈–Õÿª°√≥å ‚¥¬™’È„Àâ‡ÀÁπ«à“«‘∏’°“√π’È ®–™à«¬„ÀâÕß§å°√

¡’∑“ß‡≈◊Õ°∑’Ë¥’°«à“«‘∏’°“√„™â¡‘‡μÕ√å„π°“√«—¥ª√‘¡“≥

æ≈—ßß“π∑’Ë„™â„π·μà≈–‡§√◊ËÕßÕÿª°√≥å„π Data Center

‡π◊ËÕß®“°‚¥¬¢âÕ‡∑Á®®√‘ß·≈â«°“√∑’Ë‡§√◊ËÕßÕÿª°√≥å

‡À≈à“π’È°‘πæ≈—ßß“π‰øøÑ“°Á‡π◊ËÕß¡“®“°‰¥â√—∫§” —Ëß„Àâ

∑”ß“π ¥—ßπ—Èπ°“√«“ß·ºπ·≈–∫√‘À“√®—¥°“√„π‡√◊ËÕß

¿“√–ß“π∑’ËμâÕß∑”„Àâ¥’¡’ª√– ‘∑∏‘¿“æ°Á®–∑”„Àâ

ª√–À¬—¥æ≈—ßß“π≈ß¡“‰¥â ´÷Ëßμ—«‡≈¢„π‡√◊ËÕß¿“√–ß“ππ—Èπ

¡’æ√âÕ¡Õ¬Ÿà·≈â«„π√Ÿª¢Õß CPU Cycle, ®”π«π Bit ∑’Ë

«‘ËßÕ¬Ÿà∫π‡§√◊Õ¢à“¬¢ÕßÕß§å°√ ·≈–®”π«π°“√‡¢â“∂÷ß

Storage „π°“√„™âß“π ‡ªìπμâπ ‡Àμÿº≈Õ’°ª√–°“√

Àπ÷Ëß°Á§◊Õ °“√μ‘¥μ—Èß¡‘‡μÕ√å ÷́Ëßª°μ‘¡’√“§“·æß

®–∑”„Àâ„™â‡ß‘πß∫ª√–¡“≥∑’Ë Ÿß°«à“ πÕ°®“°π’È

°ÁμâÕß¡’°“√ª√—∫μ—Èß°“√„™âß“π¡‘‡μÕ√å √«¡∑—ÈßÕÿª°√≥å

∑’Ë‡°’Ë¬«¢âÕß ‡™àπ Network Port „π‡§√◊Õ¢à“¬∑—Èß«ß

„Àâ≈ßμ—«´÷Ëß‡ªìπ‡√◊ËÕß∑’Ë‰¡àßà“¬π—° „π·ßà¢Õß§«“¡

‡∑’Ë¬ßμ√ß°Áæ∫μ—«‡≈¢«à“«‘∏’°“√„™â¡‘‡μÕ√åπ—Èπ¡’§à“
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§«“¡‡∫’Ë¬ß‡∫π∑’Ë¬Õ¡√—∫°—πÕ¬Ÿà∑’Ë∫«°≈∫ 10% „π¢≥–∑’Ë

«‘∏’°“√‚¥¬„™â´Õøμå·«√å®–Õ¬Ÿà∑’Ë√“« 2% ‡∑à“π—Èπ

®÷ß‡™◊ËÕ°—π«à“°“√„™â´Õøμå·«√å‡ªìπ«‘∏’∑’Ë¡’ª√– ‘∑∏‘¿“æ

 Ÿß ÿ¥„π·ßà¢Õßμâπ∑ÿπ·≈–§«“¡ —¡ƒ∑∏‘Ïº≈ ‚¥¬°“√

„™â´Õøμå·«√å μ—«Õ¬à“ß‡™àπ Energy Manager ¢Õß

∫√‘…—∑ Sentilla ÷́Ëß´Õøμå·«√åμ—«π’È “¡“√∂μ√«®μ√“

·≈–«‘‡§√“–Àåª√‘¡“≥æ≈—ßß“π‰øøÑ“∑’Ë®”‡ªìπμâÕß„™â

∑—ÈßÀ¡¥„π Data Center ‚¥¬≈ß„Àâ‡ÀÁπ„πμ—«√“¬°“√

¢Õß∑’Ë¡’Õ¬Ÿà„π Data Center ∑—ÈßÀ¡¥ ‰¡à«à“®–¡’°“√«—¥

¥â«¬¡‘‡μÕ√åÀ√◊Õ‰¡à ÷́Ëß®–™à«¬ª√—∫ª√ÿß¿“æ√«¡¢Õß

·ºπß“π·≈–°“√∫√‘À“√®—¥°“√„πß“π¢Õß Data

Center ‰¥â

«‘∏’°“√∑’Ë Õß∑’Ë·π–π”°Á§◊Õ °“√·¬°

√–∫∫´Õøμå·«√åªØ‘∫—μ‘°“√ À√◊Õ Operating System

∑’Ë‡√“¡—°®–‡√’¬°°—π —ÈπÊ «à“ OS ‚¥¬‰¥â™’È„Àâ‡ÀÁπ«à“

¡’À≈“¬Ê «‘∏’∑’Ë´Õøμå·«√å “¡“√∂™à«¬„Àâ≈¥°“√„™â

æ≈—ßß“π‰øøÑ“≈ß¡“ „π∫√√¥“«‘∏’°“√∑—ÈßÀ≈“¬¡’«‘∏’

°“√‡∑§π‘§À—«·∂«ª√–°“√Àπ÷Ëß°Á§◊Õ °“√·¬°μ‘¥μ—Èß

OS „π·μà≈– Core „π∫√√¥“À≈“¬Ê Core ∑’Ë¡’Õ¬Ÿà

ÕÕ°®“°°—π ‡æ◊ËÕ„Àâ “¡“√∂∑”ß“π‡©æ“–∑’Ë‰¥â√—∫

¡Õ∫À¡“¬„Àâ∑” «‘∏’°“√π’È¡’°“√ª√–¬ÿ°μå„™âß“π∫â“ß

·≈â« ”À√—∫∫“ß Application „π∫π‡§√◊ËÕß§Õ¡æ‘«‡μÕ√å

Laptop ·≈– Smart Phone „πªí®®ÿ∫—π πÕ°®“°π’È

°“√∑”ß“π„π ¿“æ·«¥≈âÕ¡∑’Ë‡√’¬°«à“ Signal-

processing environments ∑’Ë®–™à«¬∑”„Àâ°“√∫Ÿ√≥“°“√

°√–™—∫¡“°¢÷Èπ√–À«à“ß Multi-core Hardware ·≈–

Software Layers ÷́Ëß‡ªìπº≈„Àâ Data-networking

speed ª√—∫ª√ÿß‰ª„π∑“ß∑’Ë¥’¢÷Èπ «‘∏’°“√∑’Ë°≈à“«∂÷ß

‡À≈à“π’È‡ªìπº≈„Àâ°“√„™âæ≈—ßß“π„πÕÿª°√≥å Network

¢ÕßÕß§å°√≈¥≈ß

√Ÿª∑’Ë 2 ¿“æ®”≈Õß· ¥ßÕß§åª√–°Õ∫¢Õß¥“μâ“‡´Áπ‡μÕ√å
(http://www.mediarazor.com/technology/datacenter/)
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¢âÕ·π–π”≈”¥—∫∂—¥‰ª§◊Õ °“√ √â“ß

§«“¡‡ªìπ‡Õ°¿“æ„π§«“¡æ¬“¬“¡‡æ◊ËÕ°“√

ª√–À¬—¥æ≈—ßß“π ¥â«¬°“√√«¡æ≈—ß°“√¥”‡π‘πß“π

√à«¡°—π∑—Èß·ºß„π√–¥—∫¢Õß√–∫∫ß“π·≈–Œ“√å¥·«√å

‡ ¡◊ÕπÕ¬Ÿà¿“¬„μâ™“¬§“‡¥’¬«°—π ´÷Ëß‚¥¬ª°μ‘¡—°®–

‡°‘¥°“√‰¡à≈ß√Õ¬°—π‡ ¡Õ¡“ ∑—Èß„π¥â“π°“√∫√‘À“√

®—¥°“√ ‡§√◊ËÕßÕÿª°√≥å∑’Ë¡’Õ¬Ÿà ·≈–°“√§«∫§ÿ¡¥Ÿ·≈‚¥¬

√–¥—∫ºŸâ∫√‘À“√  “¡“√∂®—¥°“√„ÀâÕ¬Ÿà„π∑àÕ‡¥’¬«°—π‰¥â

¥â«¬√–∫∫·≈–∫√‘°“√μà“ßÊ ∑’Ë¡’«—μ∂ÿª√– ß§å‡æ◊ËÕ

∫√‘À“√®—¥°“√„π¥â“πæ≈—ßß“π·≈–∑”„Àâ°“√„™â

∑√—æ¬å ‘π„π¥“μâ“‡´Áπ‡μÕ√å‰¥âÕ¬à“ß§ÿâ¡§à“ ªí®®ÿ∫—π¡’

´Õøμå·«√åÀπâ“„À¡àÊ ‡™àπ„π√“¬¢Õß Viridity Software

‡ªìπμâπ

«‘∏’°“√≈”¥—∫μàÕ¡“∑’Ë·π–π”°Á§◊Õ °“√ºπ÷°

°”≈—ß°—π¢Õß√–∫∫μà“ßÊ ‚¥¬·π–π”´Õøμå·«√å

Àπâ“„À¡àÕ’°μ—«Àπ÷Ëß ´÷Ëß‡º¬μ—«¢÷Èπ¡“„π·π«∑“ß∑’Ë

‡√’¬°«à“ Data Center Performance Management

System ́ ÷Ëß‡ªìπ√–∫∫∫√‘À“√®—¥°“√º≈°“√¥”‡π‘πß“π

¢Õß¥“μâ“‡´Áπ‡μÕ√å ∑’Ë‰¥â√«¡‡Õ“ ‘Ëß∑’Ë‡√’¬°«à“ Asset

Discovery ·≈– Workflow Management ‡¢â“¥â«¬°—π

‡æ◊ËÕ Optimize ∑√—æ¬“°√∑’Ë¡’Õ¬Ÿà ¥â«¬°“√ºπ÷°°”≈—ß°—π

÷́Ëß°‘®°√√¡‰Õ∑’∑’ËμâÕß∑”„Àâ‰ª„™âß“π‡§√◊ËÕßÕÿª°√≥å

·≈–√–∫∫μà“ßÊ „π®”π«ππâÕ¬∑’Ë ÿ¥‡∑à“∑’Ë®–∑”‰¥â

Software Package μ—«π’È√«¡∂÷ß‚¡¥Ÿ≈∑’Ë™à«¬∑”

Advanced Modeling ∑’Ë™à«¬«—¥√–¥—∫º≈°√–∑∫®“°

§«“¡‡ª≈’Ë¬π·ª≈ßμàÕ‚§√ß √â“ßæ◊Èπ∞“π √«¡∑—Èß

„π à«π¢Õß°“√∑”§«“¡‡¬Áπ‡æ◊ËÕ√–∫“¬§«“¡√âÕπ

·≈–°“√„™âæ◊Èπ∑’Ë„π¥“μâ“‡´Áπ‡μÕ√å ∑—Èß„π¡ÿ¡¡Õß¢Õß

æ≈—ßß“π·≈–„π¡ÿ¡¡Õß¢Õß°“√¥”‡π‘πß“π

«‘∏’°“√∑’Ë·π–π”ª√–°“√μàÕ¡“ ®–‡ªìπ

„π≈—°…≥–¢Õß°“√°”Àπ¥„Àâ‡ªìπøíß°å™—ËπÕ—μ‚π¡—μ‘

‚¥¬·π–«à“∑ÿ°«—ππ’È¡’´Õøμå·«√å∫√‘À“√®—¥°“√ ∑’Ë¡’

°“√∑”ß“π≈—°…≥–§≈â“¬°—∫μ“§π∑’Ë “¡“√∂¡Õß‡ÀÁπ

‡æ◊ËÕ°“√ª√—∫ª√ÿß°“√„™âæ≈—ßß“π„Àâ¥’¢÷Èπ·≈–°“√„™â

√–∫∫ß“πÕ—μ‚π¡—μ‘·∑π°“√„™â§π∑”ß“πμà“ßÊ ¢Õß

Õß§å°√ ‡™àπ ´Õøμå·«√å¢Õß¬—°…å„À≠àÕ¬à“ß IBM

∑’Ë™◊ËÕ«à“ Tivoli Monitoring (ITM) Software Stack

¡ÿàßª√– ß§å∑’Ë®–„Àâ¡Õß‡ÀÁπÕ¬à“ß‡μÁ¡∑’Ë´÷Ëß°“√„™â

æ≈—ßß“π„π Data Center æ√âÕ¡Ê °—∫°“√π”‡ πÕ

·π«‚πâ¡∑’Ëºà“π¡“ °“√«‘‡§√“–Àå°“√„™âß“π·≈–

°“√§“¥°“√≥å √«¡∑—Èß°“√°”Àπ¥ß“πÕ—μ‚π¡—μ‘

∑—ÈßÀ≈“¬‡æ◊ËÕμ—Èß§à“‡°≥±å„π°“√„™âß“π °“√§«∫§ÿ¡

‚¥¬Õ—μ‚π¡—μ‘ ”À√—∫ Server ·≈–√–∫∫ Storage

®– —¡ƒ∑∏‘Ïº≈‡¡◊ËÕ¢âÕ¡Ÿ≈∑’ËμâÕß°“√¡’§à“§ß∑’Ë À√◊Õ

‡ªìπ‰ªμ“¡ Pattern °“√„™âß“π∑’Ë§“¥°“√≥å‰«â≈à«ßÀπâ“

 ¿“«°“√≥å∑’Ë‰¡àÕ“®§“¥À¡“¬‰¥â®–‡ªìπ‡Àμÿ∑”„Àâ

‡°‘¥ªí≠À“¡“°∑’Ë ÿ¥ ·μàÕ¬à“ß‰√°Á¥’ °Á¬—ßÕ¬Ÿà„π«ß‡≈Á°Ê

‚¥¬‡©æ“– ´÷Ëß∫√‘…—∑∑’Ë™◊ËÕ«à“ Cassatt ‰¥âæ—≤π“√–∫∫

‡™àππ’È¢÷Èπ¡“ ‚¥¬´Õøμå·«√åμ—«„À¡à∑’Ë∫√‘…—∑‰¥âæ—≤π“¢÷Èπ

÷́Ëß√–∫∫ Active Response System ‡æ◊ËÕ πÕßπ‚¬∫“¬

∑’ËÕ¬Ÿà∫π∞“π Demand-based  ”À√—∫°“√§«∫§ÿ¡·∫∫

Real-time  ”À√—∫∫√‘À“√‚§√ß √â“ßæ◊Èπ∞“π¥â“π‰Õ∑’

¢ÕßÕß§å°√

¿“√–ß“π°“√ª√–À¬—¥æ≈—ßß“π¥Ÿ‡À¡◊Õπ

®–¡’∑“ßÕÕ°„πμ—«‡Õß„π√–¥—∫ OS ´÷Ëß´Õøμå·«√å

∑’Ë‡√’¬°«à“ Red Hat Enterprise Linux 5.2 ‰¥â™’È∑“ß

∑’Ë‡√’¬°«à“ çCPU frequency scalingé ºà“π Dynamic

Acceleration Technology ¢Õß Intel √–∫∫π’È™à«¬≈¥

°“√„™âæ≈—ßß“π≈ß¡“ ”À√—∫μ—« Core ∑’Ë‰¡à‰¥â„™âß“π

„π¢≥–„¥¢≥–Àπ÷Ëß ·≈–¬°√–¥—∫º≈°“√∑”ß“π¢Õß

μ—« Core ∑’Ë°”≈—ß∑”ß“πÕ¬Ÿà¥â«¬«‘∏’ Over-clocking

‚¥¬‰¡à¡’Õ“°“√ Overheating

°√–· °“√ª√–À¬—¥æ≈—ßß“π„π»Ÿπ¬å¢âÕ¡Ÿ≈

À√◊Õ¥“μâ“‡´Áπ‡μÕ√åμà“ßÊ ‚¥¬‡©æ“–„π‚≈°μ–«—πμ°
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‡æ◊ËÕº≈≈—æ∏å„π°“√≈¥§à“„™â®à“¬¢ÕßÕß§å°√·≈–

¬—ß™à«¬√—°…“ ¿“æ·«¥≈âÕ¡¢Õß‚≈°‰¥âÕ’°∑“ßÀπ÷Ëß

®÷ßπ—∫«à“¡’∑“ß‡≈◊Õ°„π«‘∏’°“√¥”‡π‘πß“π¡“°¢÷Èπ

∑ÿ°«—π‡ªìπ≈”¥—∫ ∑’Ëºà“π¡“∑“ß‡≈◊Õ°≈”¥—∫·√°Ê

∑’Ë¥”‡π‘π°“√°—π‰ª·≈â« ¥â«¬‡∑§‚π‚≈¬’ Virtualization

·≈– Consolidation ∑’Ë¥”‡π‘π°“√„π à«π¢Õß‚§√ß √â“ß

æ◊Èπ∞“π∑—Èß¥â“π‡§√◊Õ¢à“¬ ◊ËÕ “√ √–∫∫Œ“√å¥·«√å

√–∫∫´Õøμå·«√å ·≈–√–∫∫ß“π °Á‰¥â‡ªìπ∑’Ëª√–®—°…å

°—π·≈â«„π√–¥—∫∑’Ëπà“æÕ„®√–¥—∫Àπ÷Ëß °—∫∑“ß‡≈◊Õ°

‚¥¬«‘∏’°“√„™â´Õøμå·«√å„π°“√∫√‘À“√®—¥°“√°“√„™â

æ≈—ßß“π∑’Ëπ”‡ πÕ„π¢â“ßμâπ·≈â« °Áπ—∫«à“‡ªìπ°â“«

∑’Ë ”§—≠¢Õßæ—≤π“°“√„π‚≈°¢Õß‰Õ ’́∑’ ∑’Ëπ—∫«—π

®–Õ¬Ÿà„π§«“¡ π„®¡“°¢÷Èπ‡√◊ËÕ¬Ê ¥—ßπ—Èπ∑à“π´’‰Õ‚Õ

∑—ÈßÀ≈“¬§ß®–μâÕßÀ—π¡“„Àâ§«“¡ π„® ‡æ◊ËÕ‡μ√’¬¡

À“·π«∑“ß·≈–§”μÕ∫∑’Ë‡À¡“– ¡ ”À√—∫Õß§å°√

¢Õß∑à“πμàÕ‰ª

4. °“√μÕ∫ πÕß¢Õß
¿“§Õÿμ “À°√√¡
º≈ ”√«®®“°ºŸâ‡™’Ë¬«™“≠„π«ß°“√‰Õ∑’√–∫ÿ«à“

∑ÿ°«—ππ’È∫√√¥“§Õ¡æ‘«‡μÕ√å·≈–Õÿª°√≥å‰Õ∑’∑’Ë

¡πÿ…¬å„™â°—πÕ¬Ÿà∑—ÈßÀ¡¥®–°‘πæ≈—ßß“π§‘¥‡ªìπ 4-5%

¢Õßæ≈—ßß“π‚≈°∑’Ë„™â‰ª ·≈–¬—ßæ∫«à“ 10% ¢Õßß∫‰Õ∑’

·μà≈–ªï ‡ªìπ§à“‰øøÑ“·≈–¡’·π«‚πâ¡®–‡æ‘Ë¡¢÷ÈπÕ’°

¥“μâ“‡ Á́π‡μÕ√å‡ªìπ·À≈àß√«¡§Õ¡æ‘«‡μÕ√å¢π“¥„À≠à

∑’Ë„™â‰øøÑ“¡“°¡“¬ ·≈–ª≈àÕ¬§«“¡√âÕπ Ÿß μâÕß„™â

‡§√◊ËÕßª√—∫Õ“°“»®”π«π¡“° ‡æ◊ËÕ√–∫“¬§«“¡√âÕπ

„Àâ°—∫√–∫∫§Õ¡æ‘«‡μÕ√å„π¥“μâ“‡´Áπ‡μÕ√å ®÷ß‡ªìπ

μâπμÕ¢Õß°“√„™âæ≈—ßß“π¡À“»“≈ æ√âÕ¡Ê °—∫°“√

ª≈àÕ¬°ä“´§“√å∫Õπ‰¥ÕÕ°‰´¥å Õ—π‡ªìπ “‡Àμÿ

ª√–°“√ ”§—≠¢Õßªí≠À“¿“«–‚≈°√âÕπ„πªí®®ÿ∫—π

ªØ‘°‘√‘¬“°“√μÕ∫ πÕßμàÕ¿“«–°“√≥å‡™àππ’È¢Õß

¿“§Õÿμ “À°√√¡À√◊ÕºŸâª√–°Õ∫°“√‰Õ´’∑’ ‡æ◊ËÕ°“√

¡’ à«π√à«¡„π°“√·°âªí≠À“«‘°ƒμ‘¢Õß‚≈° „π∑‘»∑“ß

∑’Ëπ”‰ª Ÿà°“√≈¥°“√„™âæ≈—ßß“π·≈–°“√‡¬’¬«¬“

√—°…“„Àâ‚≈°‡¢’¬«¢÷Èπ ‚¥¬°“√√—ß √√§å·π«§‘¥ «‘∏’°“√

·≈–‚§√ß°“√μà“ßÊ ∑’Ë‡ªìπ·∫∫Õ¬à“ß∑’Ë¥’ ¥—ßμàÕ‰ªπ’È

4.1 ∫√‘…—∑‰Õ∫’‡ÕÁ¡ Project Big Green
„πªï 2550 ∫√‘…—∑‰Õ∫’‡ÕÁ¡ ª√–°“»

‚§√ß°“√ Project Big Green À√◊Õ Green Project

¡ÿàß≈¥°“√„™âæ≈—ßß“πÕ¬à“ß‡ªìπ√Ÿª∏√√¡ ”À√—∫

¥“μâ“‡´Áπ‡μÕ√å¢Õß‰Õ∫’‡ÕÁ¡·≈–≈Ÿ°§â“ „π°“√¥”‡π‘π°“√

 à«πÀπ÷Ëßπ—Èπ ‰Õ∫’‡ÕÁ¡¬ÿ∫√«¡‡§√◊ËÕß·¡à¢à“¬ (Server)

®“° 3,900 ‡§√◊ËÕß„Àâ‡À≈◊Õ‡¡π‡ø√¡ 30 ‡§√◊ËÕß

æ√âÕ¡¬â“¬‰ª Ÿà√–∫∫≈‘π‘°´å μ—Èß‡ªÑ“≈¥°“√„™âæ≈—ßß“π

√“« 80% „π 5 ªï ‚§√ß √â“ßæ◊Èπ∞“π·∫∫„À¡à∑’Ë

§√Õ∫§≈ÿ¡∑—Ë«‚≈°π’È®–√Õß√—∫ºŸâ„™â‰¥â°«à“ 3.5 · π√“¬

·≈–®–„™â§«“¡æ¬“¬“¡Õ¬à“ßμàÕ‡π◊ËÕß „π°“√

ÕÕ°·∫∫¥“μâ“‡ Á́π‡μÕ√å∑’Ë°â“«≈È” ”À√—∫Õß§å°√

¢π“¥„À≠à∑—Ë«‚≈° ‰Õ∫’‡ÕÁ¡„™â çÀ¡’¢—È«‚≈°é ‡ªìπ

 —≠≈—°…≥å¢Õß°“√√≥√ß§å √â“ß®‘μ ”π÷°μàÕ°“√

√—°…“ ‘Ëß·«¥≈âÕ¡ ·≈–°“√ª√–À¬—¥æ≈—ßß“π √«¡∂÷ß

ß∫ª√–¡“≥√≥√ß§å·≈–«‘®—¬¥â“π‚≈°√âÕπÕ’°

1 æ—π≈â“π¥Õ≈≈“√å À√—∞μàÕªï

 ”À√—∫ª√–‡∑»‰∑¬π—Èπ ‰Õ∫’‡ÕÁ¡

ª√–‡∑»‰∑¬ ‰¥â«“ß·π«∑“ß„π°“√∫√‘À“√‚§√ß √â“ß

æ◊Èπ∞“π ”À√—∫»Ÿπ¬å¥“μâ“‡´Áπ‡μÕ√å·≈–√–∫∫¿“¬„π

º≈—°¥—π°“√‡ªìπºŸâ∫ÿ°‡∫‘°¥“μâ“‡´Áπ‡μÕ√å ’ ‡¢’¬«

Õπÿ√—°…å ‘Ëß·«¥≈âÕ¡ (Green Data Center) ™—Èπ·π«Àπâ“

„πª√–‡∑»‰∑¬ ¡ÿàß™à«¬≈Ÿ°§â“‡æ‘Ë¡ª√– ‘∑∏‘¿“æ¥â“π

°“√„™âæ≈—ßß“π ·≈– √â“ß§«“¡μàÕ‡π◊ËÕß∑“ß∏ÿ√°‘®

√Õß√—∫°“√‡μ‘∫‚μ„πÕπ“§μ ‚¥¬∑’¡«‘»«°√ºŸâÕÕ°·∫∫
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√–∫∫ª√–À¬—¥æ≈—ßß“π¢Õß‰Õ∫’‡ÕÁ¡ ‡æ◊ËÕ„Àâμ√ßμ“¡

¡“μ√∞“π√–¥—∫‚≈° μ—Èß·μà°“√ÕÕ°·∫∫‚§√ß √â“ß

æ◊Èπ∞“π∑“ß°“¬¿“æ °“√μ‘¥μ—Èß√–∫∫‡§√◊Õ¢à“¬

√–∫∫‰øøÑ“ √«¡∂÷ß√–∫∫§«“¡ª≈Õ¥¿—¬ ·≈–√–∫∫

∑”§«“¡‡¬Áπ∑—ÈßÀ¡¥ ´÷Ëß®–∑”„Àâ‡ªìπ¥“μâ“‡´Áπ‡μÕ√å

 ’‡¢’¬«∑’Ëª√–À¬—¥æ≈—ßß“π‰¥â¡“°∑’Ë ÿ¥ ∑—Èßπ’È ¥“μâ“

‡´Áπ‡μÕ√å¬ÿ§„À¡àπ’È®–¡ÿàß π—∫ πÿπ°“√‡μ‘∫‚μ∑“ß

∏ÿ√°‘®∑’Ë ‡πâπ°“√ª√–À¬—¥æ≈—ßß“π ·≈–°“√„™â

‚§√ß √â“ß‰Õ∑’∑’Ë¡’§«“¡¬◊¥À¬ÿàπ·≈–ª√—∫‡ª≈’Ë¬π‰¥â

μ“¡§«“¡μâÕß°“√ (Dynamic Infrastructure) Õ“∑‘

°“√μ‘¥μ—Èß√–∫∫æ◊Èπ¬° (Raised Floor) ºπ—ß∫ÿ©π«π

°—π§«“¡√âÕπ √–∫∫‡§√◊ËÕßª√—∫Õ“°“»·∫∫§«∫§ÿ¡

§«“¡™◊Èπ √–∫∫§«∫§ÿ¡°“√‡ªî¥-ªî¥ª√–μŸÕ—μ‚π¡—μ‘

√–∫∫ªÑÕß°—πÕ—§§’¿—¬ √–∫∫¥—∫‡æ≈‘ßÕ—μ‚π¡—μ‘¥â«¬

°ä“´∑’Ë‡ªìπ¡‘μ√°—∫ ‘Ëß·«¥≈âÕ¡ √–∫∫‡ΩÑ“¥Ÿ·≈·®âß

‡μ◊ÕπÕ—μ‚π¡—μ‘ ·≈– √–∫∫‚∑√∑—»πå«ß®√ªî¥ ‡ªìπμâπ

πÕ°®“°‚§√ß √â“ß‰Õ∑’æ◊Èπ∞“π·≈â« ‰Õ∫’‡ÕÁ¡¬—ß‡ªìπ

∑’Ëª√÷°…“„π°“√„™âÕÿª°√≥åμà“ßÊ ¿“¬„π¥“μâ“

‡ Á́π ‡μÕ√å∑’Ë¡’§«“¡ “¡“√∂¥â“π°“√ª√–À¬—¥

æ≈—ßß“π¢—Èπ Ÿß ·≈–‰¥â√—∫°“√¬Õ¡√—∫„π°“√„™âß“π

„π√–¥—∫ “°≈ ∑—Èßπ’È ∑’Ëºà“π¡“ À≈—ß®“°∑’Ë‡√‘Ë¡¡’°“√

„™â¥—™π’™’È«—¥¥“μâ“‡´Áπ‡μÕ√å¢Õß∫√‘…—∑≈Ÿ°§â“√“¬Àπ÷Ëß

„πª√–‡∑»‰∑¬Õ¬à“ß®√‘ß®—ßæ∫«à“ “¡“√∂≈¥°“√„™â

æ≈—ßß“π‰¥â∂÷ß 15% ‚¥¬ “¡“√∂≈¥°“√„™â‰øøÑ“

‰¥â 522,000 Àπà«¬μàÕªï À√◊Õ§‘¥‡ªìπª√‘¡“≥

§“√å∫Õπ‰¥ÕÕ°‰´¥å (Co2) ∑’Ë≈¥≈ß 290 μ—πμàÕªï

·≈–„πªïπ’È  À≈—ß®“°¥“μâ“‡´Áπ‡μÕ√å·Ààß„À¡àπ’È

„Àâ∫√‘°“√Õ¬à“ß‡μÁ¡√Ÿª·∫∫§“¥«à“®–≈¥°“√„™âæ≈—ßß“π

≈ß‰¥â∂÷ß 40% ‡¡◊ËÕ‡∑’¬∫°—∫¥“μâ“‡´Áπ‡μÕ√å∑—Ë«‰ª

„πªí®®ÿ∫—π

4.2 ∫√‘…—∑Œ‘«‡≈μμå-·æ§°“√å¥°—∫
Green Line Product
∫√‘…—∑Œ‘«‡≈μμå-·æ§°“√å¥ (HP) π”‡ πÕ

 ‘π§â“„À¡à À√◊Õ Green Line Product ´÷Ëßª√–°Õ∫¥â«¬

 μÕ‡√®√–¥—∫‡ÕÁπ‡μÕ√å‰æ√å  ‡∑ª‰¥√åø ·°à°≈ÿà¡Õß§å°√

¢π“¥°≈“ß ·≈–¢π“¥¬àÕ¡ √«¡∂÷ßº≈‘μ¿—≥±å‡∑ª

 ”À√—∫‡Õ™æ’ μÕ‡√® ´÷Ëß¡’∫∑«‘‡§√“–Àå®“°∫√‘…—∑

Storage IO Group √–∫ÿ«à“ μÕ‡√®‡ªìπÕÿª°√≥å∑’Ë„™â

æ≈—ßß“π 37-70% ®“°æ≈—ßß“π∑—ÈßÀ¡¥∑’Ë„™â„π

Õÿª°√≥åŒ“√å¥·«√åμà“ßÊ ≥ »Ÿπ¬å¥“μâ“‡´Áπ‡μÕ√å ∑—Èßπ’È

‚æ√¥—° å„À¡à∑—ÈßÀ¡¥®–‡ªìπ°≈ÿà¡∑’Ë™à«¬≈¥æ≈—ßß“π

·≈–‡Õ™æ’®–„™â‡ªìπ‡√◊Õ∏ß√ÿ°μ≈“¥ ™Ÿ®ÿ¥‡¥àπ„π‡√◊ËÕß

°“√≈¥æ≈—ßß“π≈ß„π√–¥—∫ª√–¡“≥ 50%

4.3 ´—π‰¡‚§√´‘ ‡μÁ¡ å°—∫‡∑§‚π‚≈¬’
‡æ◊ËÕ ‘Ëß·«¥≈âÕ¡
∫√‘…—∑´—π ‰¡‚§√´‘ ‡μÁ¡ å ‡ πÕ‡∑§‚π‚≈¬’

„À¡àÊ ‡æ◊ËÕ ‘Ëß·«¥≈âÕ¡ ∑—Èß‡§√◊ËÕß‡´‘√åø‡«Õ√åª√–À¬—¥‰ø

ª√–À¬—¥æ◊Èπ∑’Ë ¥“μâ“‡´Áπ‡μÕ√å·∫∫‡«Õ√å™à«≈ ·≈–

μâπ·∫∫°“√„™â ‡∑§‚π‚≈¬’°√’π¥“μâ“ ‡´Áπ‡μÕ√å

ºà“π‚§√ß°“√‡ªî¥μ—«»Ÿπ¬å¥“μâ“‡´Áπ‡μÕ√åª√–À¬—¥

æ≈—ßß“π„À¡à 3 ·Ààß „π´“πμ“§≈“√“ √—∞·§≈‘øÕ√å‡π’¬

ª√–‡∑» À√—∞Õ‡¡√‘°“ ·∫≈Á§«Õ‡μÕ√å ª√–‡∑»

 À√“™Õ“≥“®—°√ ·≈–∫—ß°“≈Õ√å ª√–‡∑»Õ‘π‡¥’¬

∑—ÈßÀ¡¥ √â“ß¢÷Èπ¥â«¬π«—μ°√√¡„À¡à≈à“ ÿ¥ ∑—Èß„π¥â“π

°“√ÕÕ°·∫∫·≈–√–∫∫ª√–À¬—¥æ≈—ßß“π ”À√—∫

¬ÿ§Àπâ“∑—Èß„π¥â“π√–∫∫æ≈—ßß“π·≈–°“√√–∫“¬

§«“¡√âÕπ ‚¥¬ ´—π§“¥°“√≥å«à“ »Ÿπ¬å¥“μâ“‡´Áπ‡μÕ√å

∑—Èß “¡·Ààßπ’È®–™à«¬ª√–À¬—¥æ≈—ßß“π·≈–≈¥°“√

ª≈àÕ¬°ä“´§“√å∫Õπ‰¥ÕÕ°‰´¥å‡°◊Õ∫ 4,100 μ—π

®“°™—Èπ∫√√¬“°“»‚≈° √«¡∑—Èß≈¥¿“√–√—∫º‘¥™Õ∫„π

°“√ª≈àÕ¬°ä“´§“√å∫Õπ‰¥ÕÕ°‰´¥å¢Õß´—π≈ßÕ’° 1%
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‡©æ“–»Ÿπ¬å¢âÕ¡Ÿ≈„π À√—∞ ≈¥°“√„™âæ≈—ßß“π≈ß 75%

‡æ‘Ë¡ª√– ‘∑∏‘¿“æ°“√ª√–¡«≈º≈ 4 ‡∑à“ ¿“¬„π‡«≈“

12 ‡¥◊Õπ ™à«¬≈¥§à“‰øøÑ“ 1.1 ≈â“π¥Õ≈≈“√å À√—∞μàÕªï

4.4 ‡Õ‡ÕÁ¡¥’ ‡Õ™æ’ —́π‰¡‚§√´‘ ‡μÁ¡ å
·≈–‰Õ∫’‡ÕÁ¡ °—∫‚§√ß°“√ Green Grid
°≈ÿà¡ºŸâπ”Õÿμ “À°√√¡‡∑§‚π‚≈¬’‡ªî¥

μ—«Õ¬à“ß‡ªìπ∑“ß°“√‚§√ß°“√°√’π°√‘¥ (Green Grid)

 π—∫ πÿπ°“√≈¥°“√„™âæ≈—ßß“π·≈–ª√‘¡“≥§«“¡

μâÕß°“√√–∫∫√–∫“¬§«“¡√âÕπ„π¥“μâ“‡´Áπ‡μÕ√å

¢Õß∫√‘…—∑∑—Ë«‚≈° ∫√‘…—∑‡Õ‡ÕÁ¡¥’ (NYSE: AMD)

∫√‘…—∑Œ‘«‡≈μμå·æÁ§°“√å¥ ∫√‘…—∑ —́π‰¡‚§√ ‘́ ‡μÁ¡ å

·≈–∫√‘…—∑‰Õ∫’‡ÕÁ¡ §◊ÕºŸâ√à«¡°àÕμ—Èß°≈ÿà¡°√’π°√‘¥

´÷Ëß‡ªìπÕß§å°√ “°≈·≈–Õß§å°√‡ªî¥∑’Ë¡’«—μ∂ÿª√– ß§å

À≈—°§◊Õ°“√ π—∫ πÿπÀπà«¬æ‘∑—°…å ‘Ëß·«¥≈âÕ¡ À√◊Õ

Õ’æ’‡Õ (Environmental Protection Agency; EPA)

·≈–°≈ÿà¡æ—π∏¡‘μ√‡æ◊ËÕ°“√ª√–À¬—¥æ≈—ßß“π (Alliance

to Save Energy)  ¡“™‘°°≈ÿà¡°√’π°√‘¥®–¡’‡ªÑ“À¡“¬

‡¥’¬«°—π§◊Õ °“√√âÕß¢Õ§«“¡√à«¡¡◊Õ®“°Õß§å°√

∏ÿ√°‘®∑—Ë«‚≈°„π°“√≈¥„™âæ≈—ßß“π„π¥“μâ“‡´Áπ‡μÕ√å

·≈–·ºπ°‰Õ∑’Õ◊ËπÊ ‚¥¬°“√°”Àπ¥·≈–‡º¬·æ√à

¢âÕªØ‘∫—μ‘∑’Ë‡À¡“– ¡ ”À√—∫°“√¥Ÿ·≈¥“μâ“‡´Áπ‡μÕ√å

√«¡‰ª∂÷ß°“√°àÕ √â“ß·≈–ÕÕ°·∫∫ °√’π°√‘¥

°”Àπ¥∫∑∫“∑Àπâ“∑’Ë¢Õßμ—«‡Õß‡ªìπÕ‘π‡μÕ√å·Õ§∑’ø-

√’´Õ√å  ”À√—∫ºŸâ‡™’Ë¬«™“≠¥â“π‰Õ∑’ À√◊ÕøÕ√—Ë¡

 ”À√—∫·™√å¢âÕ¡Ÿ≈∑’Ë‰¥â√—∫°“√‡ÀÁπæâÕß„π°“√∫√‘À“√

®—¥°“√¥“μâ“‡ Á́π‡μÕ√å √«¡∂÷ß°“√ª√– “πß“π°—∫

Õß§å°√μà“ßÊ ‡æ◊ËÕ°”Àπ¥¡“μ√∞“π„À¡à‡°’Ë¬«°—∫

æ≈—ßß“π

„π∞“π–Õß§å°√Õ‘ √– ÷́Ëß‰¡à· «ßÀ“°”‰√

°√’π°√‘¥‡ªî¥°«â“ß ”À√—∫∑ÿ°§π„πÕÿμ “À°√√¡‰Õ∑’

∑’Ë  π„®√à «¡·°âªí≠À“°“√„™âæ≈— ßß“π∑—Ë « ‚≈°

‚¥¬‡©æ“–Õ¬à“ß¬‘ËßºŸâ®—¥°“√·ºπ°¥“μâ“‡´Áπ‡μÕ√å

·≈–ºŸâ∫√‘À“√ΩÉ“¬‰Õ∑’  ¡“™‘°ºŸâ√à«¡°àÕμ—Èß°Á‡ªî¥°«â“ß

¥â«¬‡™àπ°—π ”À√—∫∫√‘…—∑μà“ßÊ ∑’Ë¥”‡π‘π°“√Õ¬à“ß‡™àπ

Service Provider ‡ªìπμâπ ºŸâ‡™’Ë¬«™“≠¥â“π°“√«‘‡§√“–Àå

∫√‘…—∑¥â“π “∏“√≥Ÿª‚¿§æ◊Èπ∞“π ·≈–ºŸâ π„®∑—Ë«‰ª

‡°’Ë¬«°—∫ªí≠À“ª√– ‘∑∏‘¿“æ„π°“√„™âæ≈—ßß“π„π

Õß§å°√ ºŸâ π„®√à«¡‡ªìπ ¡“™‘°°≈ÿà¡°√’π°√‘¥  “¡“√∂

≈ß∑–‡∫’¬π‰¥â∑’Ë www.TheGreenGrid.org ´÷Ëß‡ªìπ

‡«Á∫‰´μåÕ‘ √– ”À√—∫°“√·™√å¢âÕ¡Ÿ≈ ∂°ª√–‡¥Áπ ·≈–

°”Àπ¥‚´≈Ÿ™—Ëπ ´÷Ëß‡°’Ë¬«¢âÕß°—∫ªí≠À“°“√‡æ‘Ë¡¢÷Èπ

¢Õßª√‘¡“≥§«“¡μâÕß°“√„™âæ≈—ßß“π„π·ºπ°‰Õ∑’

∫∑∫“∑Àπâ“∑’Ë¢Õß ¡“™‘°§◊Õ°“√™à«¬‡À≈◊Õ·≈–

∫√‘®“§‡ß‘π‡æ◊ËÕ ¡∑∫‡ªìπ°Õß∑ÿπ ”À√—∫°“√¥”‡π‘π

ß“π¢Õß°√’π°√‘¥ ·≈–°‘®°√√¡∑’Ë‡°’Ë¬«¢âÕßÕ◊ËπÊ ºŸâ√à«¡

°àÕμ—Èß°√’π°√‘¥ª√–°Õ∫¥â«¬ °≈ÿà¡ºŸâ®—¥À“¥“μâ“

‡ Á́π‡μÕ√å‚´≈Ÿ™—Ëπ™—Èππ”¢Õß‚≈°∑’Ë„ à„®„πªí≠À“

°“√„™âæ≈—ßß“π¡“À≈“¬ªï °√’π°√‘¥®÷ß‡ªìπ™àÕß∑“ß

 ”À√—∫ºŸâ π—∫ πÿπ„π°“√· «ßÀ“§«“¡√à«¡¡◊Õ

¥â“π ‘Ëß·«¥≈âÕ¡®“°ºŸâ‡™’Ë¬«™“≠¥â“π‰Õ∑’ ‡æ◊ËÕ„Àâ

∑—Ë«‚≈°μ√–Àπ—°¡“°¢÷Èπ∂÷ßªí≠À“°“√„™âæ≈—ßß“π

„πº≈‘μ¿—≥±åμà“ßÊ

çª√‘¡“≥°“√„™âæ≈—ßß“π„π¥“μâ“‡´Áπ‡μÕ√å

°”≈—ß‡ªìπªí≠À“∑’Ë‡°‘¥¢÷Èπ∑—Ë«‚≈° ÷́Ëß àßº≈°√–∑∫°—∫

∑—Èß∏ÿ√°‘®·≈– ‘Ëß·«¥≈âÕ¡ °√’π°√‘¥∂Ÿ°μ—Èß¢÷Èπ‡æ◊ËÕ

·°âªí≠À“¥—ß°≈à“« ¥â«¬°“√‡ªìπ»Ÿπ¬å°≈“ß§«“¡√à«¡¡◊Õ

„π°“√°”Àπ¥‚´≈Ÿ™—Ëπ¥â“πæ≈—ßß“π ·≈–‡æ‘Ë¡Õ—μ√“ à«π

 ¡√√∂π–μàÕ«—μμå„Àâ Ÿß¢÷Èπ∑—Ë«Õÿμ “À°√√¡∑—Èß ”À√—∫

«—ππ’È·≈–Õπ“§μé ºŸâ∫√‘À“√√–¥—∫Õ“«ÿ‚ ¢Õß‡Õ‡ÕÁ¡¥’

‰¥â°≈à“«‰«â ·≈–„Àâ∑—»π–‡æ‘Ë¡‡μ‘¡«à“ ç°“√‡°‘¥¢÷Èπ¡“

¢Õß°√’π°√‘¥‰¡à‰¥â¡’π—¬‡æ’¬ß°√–μÿâπ„ÀâºŸâπ”¥â“π‰Õ∑’

μ√–Àπ—°∂÷ßªí≠À“°“√„™âæ≈—ßß“π‡∑à“π—Èπ ·μà¬—ß

À¡“¬∂÷ß∑‘»∑“ß°“√‡μ‘∫‚μ¢ÕßÕÿμ “À°√√¡¥â«¬
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´÷Ëß®–μâÕß√—∫º‘¥™Õ∫μàÕªí≠À“æ≈—ßß“π„Àâ¡“°¢÷Èπ

®“°ªí®®—¬·«¥≈âÕ¡μà“ßÊ ∑—Èß§«“¡ π„® °“√‰¥â√—∫

°“√ π—∫ πÿπ ·≈–°“√‡¢â“√à«¡„π‚§√ß°“√ ∑—ÈßÀ¡¥

‰¥âæ‘ Ÿ®πå„Àâ‡ÀÁπ·≈â««à“Õß§å°√π’È‡°‘¥¢÷Èπ„π™à«ß‡«≈“∑’Ë

‡À¡“– ¡‡æ◊ËÕ™à«¬·°âªí≠À“æ≈—ßß“π„π¥“μâ“‡´Áπ‡μÕ√å

·≈–μ≈Õ¥®π∑ÿ°ΩÉ“¬∑’Ë‡°’Ë¬«¢âÕß„π¥â“π‰Õ∑’é

´—π‡¢â“„®§«“¡μâÕß°“√¢ÕßÕÿμ “À°√√¡

„π¥â“π‡∑§‚π‚≈¬’ ∑’Ë™à«¬‡æ‘Ë¡ª√– ‘∑∏‘¿“æ„π°“√

„™âæ≈—ßß“π ·≈–¡Õß°≈ÿà¡°√’π°√‘¥«à“‡ªìπ»Ÿπ¬å°≈“ß

§«“¡√à«¡¡◊Õ‡æ◊ËÕμÕ∫ πÕß§«“¡μâÕß°“√¥—ß°≈à“«

¿“¬„μâ°√Õ∫¡“μ√∞“π “°≈ ”À√—∫°“√„™âæ≈—ßß“πé

ºŸâÕ”π«¬°“√‚§√ß°“√Õ’‚§‡√ ªÕπ ‘́∫‘≈‘μ’È ¢Õß —́π

‰¡‚§√ ‘́ ‡μÁ¡ å‰¥â„Àâ∑—»π–„π‡√◊ËÕßπ’È æ√âÕ¡°—∫

°≈à“««à“ ç§«“¡μâÕß°“√¥â“π‰Õ∑’‡æ‘Ë¡¢÷ÈπÕ¬à“ßμàÕ‡π◊ËÕß

‡ªìπ§«“¡√—∫º‘¥™Õ∫¢ÕßÕÿμ “À°√√¡∑’ËμâÕß„Àâ°“√

™à«¬‡À≈◊Õ≈Ÿ°§â“ „π°“√μ—¥ ‘π„®‡≈◊Õ°μ—«‡≈◊Õ°∑’Ë

‡À¡“– ¡ ÷́Ëß “¡“√∂·°âªí≠À“μà“ßÊ ∑’Ë‡°‘¥¢÷Èπ„π

¥“μâ“‡´Áπ‡μÕ√å‰¥â √«¡∂÷ßªí≠À“„π¥â“πæ≈—ßß“πé

„π¢≥–∑’ËºŸâ∫√‘À“√√–¥—∫ ŸßΩÉ“¬ μÕ‡√® ‡πÁμ‡«‘√å§

·≈–Õ‘πø√“ μ√—°‡®Õ√å °≈ÿà¡ ·μπ¥“√å¥‡´‘√åø‡«Õ√å

¢Õß‡Õ™æ’ ‰¥â√à«¡„Àâ∑—»π–¥â«¬«à“ ç‡ªìπ‡«≈“¡“°°«à“

10 ªï·≈â«∑’Ë‡Õ™æ’„ à„®„π‡√◊ËÕßæ≈—ßß“π·≈–√–∫∫

√–∫“¬§«“¡√âÕπ¢Õß≈Ÿ°§â“¡“μ≈Õ¥ ·≈–‡Õ™æ’

¡’ß“π«‘®—¬ ‡§√◊ËÕß¡◊Õ º≈‘μ¿—≥±å ·≈–‡´Õ√å«‘ ¡“°¡“¬

‰«â§Õ¬ π—∫ πÿπ≈Ÿ°§â“„π°“√μ—¥ ‘π„®‡°’Ë¬«°—∫¥“μâ“

‡´Áπ‡μÕ√å ‡Õ™æ’¬‘π¥’‡ªìπÕ¬à“ß¬‘Ëß∑’Ë‰¥â√à«¡¡◊Õ°—∫

ºŸâπ”Õÿμ “À°√√¡ºà“π°“√∑”ß“π¢Õß°√’π°√‘¥ ‡æ◊ËÕ

¬°√–¥—∫ª√– ‘∑∏‘¿“æ„π°“√„™âæ≈—ßß“π¢ÕßÕÿª°√≥å

·≈–√–∫∫§Õ¡æ‘«‡μÕ√åé ç‰Õ∫’‡ÕÁ¡¬‘π¥’∑’Ë‰¥â√à«¡

 π—∫ πÿπ°√’π°√‘¥ ‡ªìπºŸâπ”‡∑§‚π‚≈¬’¥â“πæ≈—ßß“π

·≈–√–∫∫√–∫“¬§«“¡√âÕπ ·≈–¬÷¥¡—Ëπ„π·π«∑“ß

°“√‡æ‘Ë¡ª√– ‘∑∏‘¿“æ„π°“√„™âæ≈—ßß“π¡“π“π°«à“

30 ªï ‡√“¬‘π¥’∑’Ë‰¥â√à«¡„π°“√ àß‡ √‘¡π«—μ°√√¡¥â“π

°“√®—¥°“√æ≈—ßß“π„π¥“μâ“‡´Áπ‡μÕ√å√à«¡°—∫∫√‘…—∑

Õ◊ËπÊ ∑’Ë¡’·π«§‘¥‡¥’¬«°—πé √Õßª√–∏“πºŸâÕ”π«¬°“√

°≈ÿà¡º≈‘μ¿—≥±å‡∫≈¥‡ Á́π‡μÕ√å¢Õß‰Õ∫’‡ÕÁ¡°≈à“«

‡æ‘Ë¡‡μ‘¡‰«â

‡æ◊ËÕ¡ÿàß√—°…å ‘Ëß·«¥≈âÕ¡ °√’π°√‘¥¡’°“√

ª√– “πß“πÕ¬à“ß„°≈â™‘¥°—∫∑—ÈßÕ’æ’‡Õ·≈–°≈ÿà¡

æ—π∏¡‘μ√œ ´÷Ëß∑—Èß ÕßÕß§å°√„Àâ°“√ π—∫ πÿπ

°√’π°√‘¥Õ¬à“ß‡μÁ¡∑’Ë ·≈–®–‰¥â√—∫∫∑∫“∑ ”§—≠

„π°“√°”Àπ¥∫∑∫“∑Àπâ“∑’Ë¢ÕßÕß§å°√ √«¡∂÷ß

°“√ª√– “πß“π·≈–¢Õ§«“¡√à«¡¡◊Õ„π°“√‚ª√‚¡∑

·≈–„™â‚´≈Ÿ™—Ëπ ÷́Ëß‰¥â√—∫°“√æ—≤π“¢÷Èπ‡æ◊ËÕ≈¥§à“„™â®à“¬

¥â“πæ≈—ßß“π·≈–√—°…“ ‘Ëß·«¥≈âÕ¡ ç°“√„™âæ≈—ßß“π,

§«“¡Àπ“·πàπ¢ÕßÕÿª°√≥åμàÕæ◊Èπ∑’Ë §à“„™â®à“¬„π

√–∫∫√–∫“¬§«“¡√âÕπ ·≈–§à“‰øøÑ“ °”≈—ß°≈“¬‡ªìπ

ªí≠À“„À≠à¢Õß∏ÿ√°‘®„π«—ππ’Èé ·Õπ¥√Ÿ«å ø“π“√“

Õ’æ’‡Õ À√—∞ ‚ª√·°√¡‡Õ‡πÕ®’ μ“√å °≈à“«‰«â

ç‡√“‡™◊ËÕ«à“‡∑§‚π‚≈¬’§◊Õ°ÿ≠·® ”§—≠„π°“√·°âªí≠À“

¥—ß°≈à“« ·≈–¢Õª√∫¡◊Õ„Àâ‡Õ‡ÕÁ¡¥’ ”À√—∫°“√

ª√– “π§«“¡√à«¡¡◊Õ¢ÕßÕÿμ “À°√√¡ºà“π°√’π°√‘¥é

ç∏ÿ√°‘®§◊Õμ—«·ª√ ”§—≠„π√–∫∫‡»√…∞°‘®

·≈–§◊ÕºŸâ∑’Ë‰¥â√—∫ª√–‚¬™πå Ÿß ÿ¥®“°‡∑§‚π‚≈¬’‡æ◊ËÕ

°“√„™âæ≈—ßß“πÕ¬à“ß¡’ª√– ‘∑∏‘¿“æ ‰¡à‡©æ“–‡√◊ËÕß

ª√–À¬—¥æ≈—ßß“π‡∑à“π—Èπ ·μà¬—ßª√–À¬—¥§à“„™â®à“¬

ª°ªÑÕß ‘Ëß·«¥≈âÕ¡ ·≈– π—∫ πÿππ‚¬∫“¬æ≈—ßß“π

¢Õßª√–‡∑»¥â«¬é ª√–∏“π°≈ÿà¡æ—π∏¡‘μ√ ‰¥â„Àâ

∑—»π–‰«â ç‡√“¬‘π¥’∑’Ë‰¥â√à«¡°—∫Õ’æ’‡Õ„π°“√ π—∫ πÿπ

°√’π°√‘¥·≈–°√–μÿâπ¥“μâ“‡´Áπ‡μÕ√å„Àâμ√–Àπ—°∂÷ß

ª√– ‘∑∏‘¿“æ„π°“√„™âæ≈—ßß“π Õ—πÀ¡“¬∂÷ß

°“√‡μ‘∫‚μ¢Õß∏ÿ√°‘®„π¥â“ππ’È¥â«¬é
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4.5 ‡¥≈≈åª√–‡∑»‰∑¬°—∫ ∂“ªíμ¬°√√¡
‡æ◊ËÕ≈¥º≈°√–∑∫μàÕ ‘Ëß·«¥≈âÕ¡
∫√‘…—∑ ‡¥≈≈å§Õ√åªÕ‡√™—Ëπ ª√–‡∑»‰∑¬

‰¥â™’È„Àâ‡ÀÁπ«à“ªí®®ÿ∫—πÕß§å°√®”π«π¡“°‰¥âÀ—π¡“

 π„®„™â‡∑§‚π‚≈¬’§≈“«¥å (cloud) ‡æ◊ËÕ¢—∫‡§≈◊ËÕπ

·Õææ≈‘‡§™—π ”§—≠·°àºŸâ„™â√–∫∫ÕÕπ‰≈πå ·≈–‡æ‘Ë¡

§«“¡ –¥«°„π°“√‡¢â“∂÷ßæ≈—ß„π°“√ª√–¡«≈º≈

·≈–√–∫∫ μÕ‡√®μà“ßÊ ´÷Ëß‚´≈Ÿ™—π·∫∫‡∫Á¥‡ √Á®π—Èπ

 “¡“√∂™à«¬≈¥μâπ∑ÿπ‚¥¬√«¡·≈–μâπ∑ÿπ„π°“√

¥”‡π‘π°“√¢Õß√–∫∫ ‡æ‘Ë¡ª√– ‘∑∏‘¿“æ„π°“√„™â

æ≈—ßß“π „Àâ§«“¡§≈àÕßμ—« Ÿß ÿ¥‡æ◊ËÕμÕ∫ πÕßμàÕ

°“√¢¬“¬√–∫∫‰¥â„π∑—π∑’ ‰ª®π∂÷ß°“√≈¥º≈°√–∑∫

μàÕ ‘Ëß·«¥≈âÕ¡‰¥âÕ¬à“ß¥’ ¥â«¬ ∂“ªíμ¬°√√¡¥â“π

°“√ª√–¡«≈º≈π—Èπ¡’°“√‡ª≈’Ë¬π·ª≈ßÕ¬Ÿàμ≈Õ¥‡«≈“

∑ÿ°«—ππ’ÈÀ≈“¬Õß§å°√„Àâ§«“¡ π„® §≈“«¥å (cloud)

·≈–√–∫∫§≈— ‡μÕ√å¢π“¥„À≠à ‡æ◊ËÕπ”¡“¢—∫‡§≈◊ËÕπ

·Õææ≈‘‡§™—π ”§—≠ ·≈–‡æ‘Ë¡§«“¡ –¥«°„π°“√

‡¢â“∂÷ßæ≈—ß„π°“√ª√–¡«≈º≈·≈–√–∫∫®—¥‡°Á∫¢âÕ¡Ÿ≈

‚¥¬§≈“«¥å§Õ¡æ‘«μ‘Èßπ—Èπ ‰¥â∂Ÿ°ÕÕ°·∫∫¡“‡æ◊ËÕ√«¡

°≈ÿà¡·≈–™à«¬·∫àßÀπâ“∑’Ë°“√®—¥°“√ß“π¥â“πμà“ßÊ

ºà“π‚Àπ¥§Õ¡æ‘«‡μÕ√åπ—∫æ—πÀ√◊Õπ—∫À¡◊Ëπ‚Àπ¥

®“°‡¥‘¡∑’Ë ‡§¬„™â‡æ◊ËÕ„Àâ∫√‘°“√ÕÕπ‰≈πå·°àºŸâ „™â

Õ‘π‡∑Õ√å‡πÁμ∑—Ë«‰ª ªí®®ÿ∫—π·æ≈μøÕ√å¡§≈“«¥å

§Õ¡æ‘«μ‘Èß‰¥â‡√‘Ë¡∂Ÿ°π”‰ª„™â„πÕß§å°√¡“°¬‘Ëß¢÷Èπ

‡™àπ‡¥’¬«°—∫§≈— ‡μÕ√å ”À√—∫ß“π∑’ËμâÕß°“√æ≈—ß„π

°“√ª√–¡«º≈¡“° ‡™àπ °“√«‘‡§√“–Àå¥â“π°“√‡ß‘π

°“√∫√‘°“√¿“æ°√“øî° ·≈–ß“π«‘®—¬¥â“π°“√·æ∑¬å

´÷Ëß¡’·π«‚πâ¡«à“®–¡’¢π“¥„À≠à¡“°¬‘Ëß¢÷Èπ

ª√–‡¥ÁπÀπ÷Ëß∑’Ëπà“ π„® ”À√—∫§≈“«¥å

·≈–√–∫∫§≈— ‡μÕ√å¢π“¥„À≠à°Á§◊Õ °“√ÕÕ°·∫∫

·≈–®—¥°“√√–∫∫ ∑’Ë¡’§«“¡·μ°μà“ß„π√“¬≈–‡Õ’¬¥

‡¡◊ËÕ‡∑’¬∫°—∫ ¿“æ·«¥≈âÕ¡√–∫∫·∫∫∑—Ë«‰ª ‡æ√“–

§«“¡º‘¥æ≈“¥À√◊Õ¥âÕ¬ª√– ‘∑∏‘¿“æ∑’Ë ‡°‘¥¢÷Èπ

∑—È ß ‡√◊ËÕßæ≈—ßß“πÀ√◊Õ°“√„™âæ◊Èπ∑’Ë®—¥‡°Á∫¢âÕ¡Ÿ≈

≈â«π àßº≈μàÕμâπ∑ÿπ∑’Ë‡æ‘Ë¡¢÷ÈπÕ¬à“ß™—¥‡®π πÕ°®“°π’È

¬—ß¡’§«“¡·μ°μà“ß„π‡√◊ËÕß¢ÕßŒ“√å¥·«√å ®“°‡¥‘¡∑’Ë

Õ“»—¬§ÿ≥ ¡∫—μ‘‡©æ“–∫πŒ“√å¥·«√å„π·μà≈–‚Àπ¥

°Á∂Ÿ°ª√—∫‡ª≈’Ë¬π¡“‡ªìπ°“√π”·Õææ≈‘‡§™—π‡¢â“¡“

‡æ◊ËÕ®—¥°“√°—∫§«“¡æ√âÕ¡¢Õß√–∫∫·∑π ¥—ßπ—Èπ

§«“¡‡¢â“„®„πª√–‡¥Áπ‡À≈à“π’ÈÕ¬à“ß∂àÕß·∑â ¬àÕ¡∑”„Àâ

‡°‘¥ª√– ‘∑∏‘¿“æ∑’Ë Ÿß ÿ¥μàÕ√–∫∫

 ¿“æ·«¥≈âÕ¡¢Õß√–∫∫ª√–¡«≈º≈

¢π“¥„À≠àπ—Èπ ¡’§«“¡·μ°μà“ß®“°√–∫∫ª√–¡«≈º≈

∑—Ë«‰ª„πÀ≈“¬¥â“π ¥â«¬≈—°…≥–∑’Ë¡’‚Àπ¥§Õ¡æ‘«‡μÕ√å

‡¢â“¡“‡°’Ë¬«¢âÕß®”π«π¡“° ¥—ßπ—Èπ§«“¡¥âÕ¬

ª√– ‘∑∏‘¿“æ‡æ’¬ß‡≈Á°πâÕ¬°Á “¡“√∂ àßº≈°√–∑∫μàÕ

μâπ∑ÿπ‰¥âÕ¬à“ß¡À“»“≈ ‡™àπ‡¥’¬«°—∫§«“¡·μ°μà“ß

„π‡√◊ËÕß§«“¡μâÕß°“√¢Õß√–∫∫ ́ ÷Ëß√–∫∫ª√–¡«≈º≈

¢π“¥„À≠àπ—Èπ‰¡à®”‡ªìπμâÕß„™â‚Àπ¥§Õ¡æ‘«‡μÕ√å

∑’Ë¡’ ¡√√∂π–„π°“√∑”ß“π Ÿß‡°‘π®”‡ªìπ §ÿ≥ ¡∫—μ‘

¥â“π¢âÕ¡Ÿ≈„π≈—°…≥–∑’Ë‡ªìπÕ–‰À≈à (Redundancy)

∫πŒ“√å¥·«√å°Á‰¡à ”§—≠Õ’°μàÕ‰ª ´÷Ëß à«π‡°‘π‡À≈à“π’È

πÕ°®“°‡æ‘Ë¡§à“„™â®à“¬„π°“√μ‘¥μ—Èß√–∫∫·≈â«

¬—ß àßº≈μàÕμâπ∑ÿπ„π‡√◊ËÕß§à“‰øøÑ“·≈–°“√®—¥°“√

°—∫§«“¡√âÕπ„π¥“μâ“‡ Á́π‡μÕ√å¥â«¬ „πÕ’°Àπ÷Ëß à«π

∑’Ë ”§—≠°Á§◊Õ °“√ÕÕ°·∫∫·≈–®—¥°“√°—∫ ‘ËßÕ”π«¬

§«“¡ –¥«° ́ ÷Ëßª√–°Õ∫‰ª¥â«¬°“√®—¥«“ß·√Á§ (rack)

æ≈—ßß“π √–∫∫‡§√◊Õ¢à“¬ °“√√–∫“¬§«“¡√âÕπ ·≈–

√–∫∫ª√—∫Õ“°“» ∑—ÈßÀ¡¥≈â«π àßº≈μàÕμâπ∑ÿπ„π

°“√ª√–¡«≈º≈∑—Èß ‘Èπ À“°¡’°“√®—¥°“√‰¡à‡À¡“– ¡

°Á®–∑”„Àâ§à“„™â®à“¬¥â“πæ≈—ßß“π·≈–°“√„™âæ◊Èπ∑’Ë

‡æ‘Ë¡ Ÿß¢÷ÈπÕ¬à“ß‰¡à®”‡ªìπ

‡æ◊Ë Õ „ÀâÕß§å°√∫√√≈ÿ ‡ªÑ “À¡“¬¥â“π

ª√– ‘∑∏‘¿“æ Ÿß ÿ¥ ‡¥≈≈å®÷ß‰¥â‡ªî¥·ºπ°¥“μâ“
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‡´Áπ‡μÕ√å‚´≈Ÿ™—π (DCS) ¢÷Èπ¡“ ´÷Ëßª√–°Õ∫¥â«¬

ºŸâ‡™’Ë¬«™“≠∑—Èß„π¥â“π«‘»«°√√¡ ´—ææ≈“¬‡™π ·≈–

‚ª√‡®Á°μå·¡‡π®‡¡πμå ‡æ◊ËÕ„Àâ§”ª√÷°…“‡°’Ë¬«°—∫

¥“μâ“‡´Áπ‡μÕ√å¢π“¥„À≠à·≈–°“√ª√–¡«≈º≈·∫∫

§≈“«¥å§√∫«ß®√ ´÷Ëßæ√âÕ¡∑”ß“π√à«¡°—∫Õß§å°√∏ÿ√°‘®

μà“ßÊ π—∫μ—Èß·μà„πμÕπ‡√‘Ë¡μâπ„π°“√ √â“ß√–∫∫

ª√–¡«≈º≈·≈–¥“μâ“‡ Á́π‡μÕ√å¢π“¥„À≠à ÷́Ëß∑”„Àâ

¡’μâπ∑ÿπ∑’ËμË”°«à“ ‡°‘¥°“√„™âæ≈—ßß“π‰¥âÕ¬à“ß¡’

ª√– ‘∑∏‘¿“æ ‰¥â√—∫§«“¡§≈àÕßμ—«„π°“√¢¬“¬√–∫∫

∫√√≈ÿ‡ªÑ“À¡“¬‰¥âÕ¬à“ß√«¥‡√Á« ·≈–¬—ß™à«¬≈¥

º≈°√–∑∫μàÕ ‘Ëß·«¥≈âÕ¡¥â«¬ ∑’¡ DCS ¢Õß‡¥≈≈å

®–∑”ß“π√à«¡°—∫Õß§å°√μà“ßÊ μ—Èß·μà°â“«·√°¢Õß

°“√∑”ß“π ‡™àπ °“√ª√–‡¡‘π§ÿ≥ ¡∫—μ‘·≈–§«“¡

æÕ‡À¡“–¢Õß‚Àπ¥§Õ¡æ‘«‡μÕ√å∑’Ë®–π”¡“„™âß“π

μ√«® Õ∫‡≈¬å‡Õ“μå¢Õß ‘ËßÕ”π«¬§«“¡ –¥«°

∑—Èß°“√®—¥«“ß‚Àπ¥ ·√Á§ √–∫∫‡§√◊Õ¢à“¬ ·≈–ª√–‡¥Áπ

‡√◊ËÕß¢Õßæ≈—ßß“π ‰ª®π∂÷ß°“√ª√–‡¡‘π¥â“πª√– ‘∑∏‘¿“æ

·≈–ª√– ‘∑∏‘º≈„Àâ‡ªìπ‰ªÕ¬à“ß‡À¡“– ¡ πÕ°®“°π’È

∑’¡ DCS ¬—ß™à«¬‡μ√’¬¡‚´≈Ÿ™—π·∫∫‡∫Á¥‡ √Á®„Àâ·°à

Õß§å°√‡æ◊ËÕ§«“¡ –¥«°√«¥‡√Á«„π°“√μ‘¥μ—Èß√–∫∫

·≈–∑”„Àâ°“√‡≈◊Õ° √√Œ“√å¥·«√å‡ªìπ‰ªÕ¬à“ß‡À¡“– ¡

‚¥¬‰¡à¡’§à“„™â®à“¬ ‘Èπ‡ª≈◊Õß‚¥¬‰¡à®”‡ªìπ πÕ°®“°

‡√◊ËÕß¢ÕßŒ“√å¥·«√å∑—Èß„π¥â“πª√– ‘∑∏‘¿“æ„π°“√∑”ß“π

§ÿ≥ ¡∫—μ‘¥â“π°“√ª√–À¬—¥æ≈—ßß“π ¢π“¥¢Õß

æ“«‡«Õ√å´—ææ≈“¬ À√◊Õ·¡â·μà°“√‡≈◊Õ°„™â·√¡

∑“ß∑’¡ DCS ¬—ß™à«¬ÕÕ°·∫∫æ◊Èπ∑’Ë·≈– ‘ËßÕ”π«¬

§«“¡ –¥«°„π¥“μâ“‡´Áπ‡μÕ√å „Àâ∑ÿ° à«π¡’°“√∑”ß“π

∑’Ë‰¥âª√– ‘∑∏‘¿“æ Ÿß ÿ¥ ‡™àπ °“√®—¥‡≈¬å‡Õ“μå¢Õß

™—Èπ«“ß‡´‘√åø‡«Õ√å √–∫∫‡§√◊Õ¢à“¬ √–∫∫®à“¬‰ø ·≈–

√–∫∫√–∫“¬§«“¡√âÕπ ‡ªìπμâπ ‚¥¬¡’‡ªÑ“À¡“¬

‡æ◊ËÕ„ÀâÕ“°“» “¡“√∂∂à“¬‡∑‰¥â –¥«° ≈¥ª√‘¡“≥

§«“¡√âÕπ∑’Ë‡°‘¥¢÷Èπ ·≈–≈¥§à“„™â®à“¬¥â“πæ≈—ßß“π≈ß

´÷Ëß∑—ÈßÀ¡¥≈â«π‡ªìπ‰ªμ“¡§«“¡μâÕß°“√‡©æ“–¢Õß

·μà≈–Õß§å°√‡æ◊ËÕª√– ‘∑∏‘¿“æ„π°“√∑”ß“π∑’Ë‡ªìπ‰ª

Õ¬à“ß‡μÁ¡∑’Ë

ª√–‚¬™πåÕ’° à«πÀπ÷Ëß∑’Ë®–‰¥â√—∫®“°∑’¡

DCS °Á§◊Õ °“√≈¥√–¬–‡«≈“„π°“√μ‘¥μ—Èß√–∫∫

·≈–°“√™à«¬‡À≈◊Õ¥â“π°“√¥Ÿ·≈√–∫∫∑’Ë‡ªìπ‰ªÕ¬à“ß

 –¥«°¢÷Èπ ·μà≈–Õß§å°√®–‰¥â√—∫°“√¥Ÿ·≈‚¥¬

ºŸâ®—¥°“√∑’Ë√—∫º‘¥™Õ∫‡©æ“–°≈ÿà¡≈Ÿ°§â“‚¥¬μ√ß ·√Á§

∑’Ë„™â‡ªìπ·∫∫‡∫Á¥‡ √Á®´÷Ëß¡“æ√âÕ¡°—∫Œ“√å¥·«√å·≈–

 “¬‡§‡∫‘≈∑’Ë‡μ√’¬¡‰«â„Àâæ√âÕ¡‡æ◊ËÕπ”‰ª‡™◊ËÕ¡μàÕ°—∫

√–∫∫‡§√◊Õ¢à“¬‰¥â„π∑—π∑’ ·≈–¬—ß¡’™‘Èπ à«π ”√Õß

 ”À√—∫Õÿª°√≥åμà“ßÊ ®—¥ ”√Õß‡Õ“‰«â„Àâ¥â«¬„π

¬“¡®”‡ªìπ À√◊Õ·¡â·μà°“√∑¥·∑πÕÿª°√≥å∑—ÈßÀπà«¬

·∫∫¬°™ÿ¥‡¡◊ËÕμâÕß°“√  à«π„π¥â“π°“√„Àâ§«“¡

™à«¬‡À≈◊Õπ—Èπ ∑’¡ DCS °Á®–·°â‰¢ªí≠À“¥â«¬∑’¡ß“π

∑’Ë¡’ª√– ∫°“√≥å·≈–™à«¬‡À≈◊Õß“π‰¥â∑—È ß·∫∫

‡ªìπ§√—Èß§√“«À√◊Õ·∫∫‡μÁ¡‡«≈“ ‡™àπ‡¥’¬«°—∫∫√‘°“√

„π°“√¥Ÿ·≈√–∫∫∑’Ë “¡“√∂‡®“–®ß‰¥âμ“¡≈—°…≥–

·≈–∑√—æ¬“°√∫ÿ§§≈¢Õß·μà≈–Õß§å°√  ”À√—∫√–∫∫

ª√–¡«≈º≈¢π“¥„À≠à ª√– ‘∑∏‘¿“æ∂◊Õ‡ªìπªí®®—¬

 ”§—≠∑’Ë àßº≈μàÕ¡Ÿ≈§à“¢Õß∏ÿ√°‘®‚¥¬μ√ß ´÷Ëß∑’¡ DCS

®–™à«¬‡À≈◊ÕÕß§å°√„π°“√‡æ‘Ë¡ª√– ‘∑∏‘¿“æ·≈–

≈¥μâπ∑ÿπ¢Õß√–∫∫„π¥“μâ“‡´Áπ‡μÕ√å¢π“¥„À≠à‰¥â

¥â«¬°√–∫«π°“√∑”ß“π∑’Ë‡ªìπ¡“μ√∞“π μ—Èß·μà

°“√„Àâ§”ª√÷°…“ ÕÕ°·∫∫√–∫∫ æ—≤π“√–∫∫

μ‘¥μ—Èß√–∫∫ ·≈–„Àâ§«“¡™à«¬‡À≈◊Õμ≈Õ¥°“√„™âß“π

‚¥¬‡©æ“–Õ¬à“ß¬‘Ëß„π‡√◊ËÕßª√– ‘∑∏‘¿“æ¥â“πæ≈—ßß“π

„π∑ÿ°√“¬≈–‡Õ’¬¥∑’Ë‡°’Ë¬«¢âÕß °“√¥Ÿ·≈Õ¬à“ß∂’Ë∂â«π

‡æ◊ËÕ„Àâ¥“μâ“‡´Áπ‡μÕ√å∑’ËÕÕ°·∫∫¡“ “¡“√∂∑”ß“π

‰¥â Õ¬à“ß‡ªìπ¡‘μ√°—∫ ‘Ëß·«¥≈âÕ¡∑’Ë ÿ¥ πÕ°®“°π’È

∑’¡ DCS ¬—ß¡’∑“ß‡≈◊Õ°æ‘‡»… ”À√—∫°“√‡¢â“√à«¡

‚§√ß°“√¥â“π§“√å∫Õπ°—∫∑“ß Carbonfund.org ´÷Ëß
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¥”‡π‘π°“√ª≈Ÿ°μâπ‰¡â‡æ◊ËÕ™¥‡™¬°—∫§“√å∫Õπ∑’Ë

ª≈àÕ¬ÕÕ°‰ª Ÿà ¿“æ·«¥≈âÕ¡¥â«¬

5. ¢âÕ‡ πÕ·π–
°√–· §«“¡μâÕß°“√¢ÕßÕß§å°√„π°“√æ—≤π“

¥“μâ“‡ Á́π‡μÕ√å∑’Ë‡ªìπ¡‘μ√°—∫ ‘Ëß·«¥≈âÕ¡ ®–¬—ß§ß

√âÕπ·√ß∑—Èß„π∑»«√√…π’È·≈–„πÕπ“§μ¢â“ßÀπâ“

‚¥¬π—∫«—π®–¡’§«“¡√ÿπ·√ß¡“°¢÷Èπ ¢âÕ‡ πÕ·π–

„π°“√¥”‡π‘π°“√„π‡√◊ËÕßπ’È ®÷ß¢Õπ”À≈—°°“√·≈–

·π«∑“ß„π≈—°…≥–∑’Ë ‡ªìπ¢—ÈπμÕπ„π°“√ªØ‘∫—μ‘

‡æ◊ËÕ„ÀâÕß§å°√μà“ßÊ  “¡“√∂π”‰ªª√–¬ÿ°μå„™â π—∫·μà

„π¢—Èπ‡√‘Ë¡μâπ ·≈– “¡“√∂„™â‡ªìπÀ≈—°°“√æ◊Èπ∞“π

„π√–¬–¬“«‰¥â¥â«¬ ‡æ◊ËÕ„Àâ “¡“√∂¡ÿàß°“√æ—≤π“

„π·π«∑“ß Green IT ‚¥¬√«¡ ·≈–°“√¡ÿàß Ÿà Green

Data Center Õ—π‡ªìπ‡ªÑ“À¡“¬ ”§—≠ √«¡∑—Èß«‘∏’°“√

„™âß“π Data Center ·∫∫ª√–À¬—¥ß∫ª√–¡“≥

5.1 ·π«∑“ß°“√∫√‘À“√®—¥°“√
‡æ◊ËÕ¡ÿàß Ÿà Green IT
 ”À√—∫ºŸâ∑’Ë‡™◊ËÕ„π·π«∑“ß°“√∫√‘À“√®—¥°“√

·∫∫°“√‡μ‘¡√–∫∫¢÷Èπ¡“∑’≈–¢—Èπ (Incrementalist) ·≈â«

¡—°®–§ß√—°…“‰«â ÷́Ëß‚§√ß √â“ßæ◊Èπ∞“π·≈–π‚¬∫“¬

¥â“π‰Õ∑’ ·μà„π¢≥–‡¥’¬«°—π°Áæ‘®“√≥“∂÷ßº≈°√–∑∫

μàÕ ‘Ëß·«¥≈âÕ¡ ·≈– —ß§¡¥â«¬ ¡’μ—«Õ¬à“ß„π‡√◊ËÕßπ’È

∫â“ß·≈â« ‡™àπ °“√ÕÕ°π‚¬∫“¬∫√‘À“√®—¥°“√

æ≈—ßß“π‰øøÑ“ ”À√—∫Õÿª°√≥å§Õ¡æ‘«‡μÕ√å·≈–°“√

„™âß“π Õ¬à“ß‰√°Áμ“¡ „π∑“ßªØ‘∫—μ‘°Á®–¡’¢âÕÀà«ß„¬

„π√–¥—∫Àπ÷Ëß ‚¥¬‡©æ“–„π·ßà°“√μ—Èßß∫ª√–¡“≥

´÷Ëß®–μâÕß· ¥ß„Àâ‡ÀÁπ«à“ ‡¡◊ËÕ≈ß¡◊Õ¥”‡π‘π°“√·≈â«

®– —¡ƒ∑∏‘Ïº≈„π°“√ª√–À¬—¥æ≈—ßß“π √«¡∑—Èß°“√∑’Ë

 “¡“√∂¡’º≈°√–∑∫∑”„Àâ ¿“æ·«¥≈âÕ¡·≈– —ß§¡¥’¢÷Èπ

„π§«“¡μ√–Àπ—°∂÷ ßªí®®—¬„π‡√◊Ë Õß

 ‘Ëß·«¥≈âÕ¡·≈– —ß§¡«à“¡’ à«π ”§—≠°àÕ„Àâ‡°‘¥

·π«‚πâ¡¢Õß‡∑§‚π‚≈¬’ ¡—¬„À¡à„πªí®®ÿ∫—π ·π«‚πâ¡

‡™àππ’ÈÕ“®°àÕ„Àâ‡°‘¥°√–· °“√‡ª≈’Ë¬π·ª≈ßÕÿª°√≥å

§Õ¡æ‘«‡μÕ√å·≈–‚§√ß √â“ßæ◊Èπ∞“π∑’Ë¡’Õ¬Ÿà„πªí®®ÿ∫—π

¥â«¬‡Àμÿπ’È ®÷ß®”‡ªìπμâÕß¡’ß“π«‘®—¬»÷°…“‡ª√’¬∫‡∑’¬∫

‡æ◊ËÕ„Àâ¡’·π«∑“ß„π°“√¥”‡π‘π°“√ ∑’Ë®–‡ªìπ·∫∫Õ¬à“ß

„Àâ°—∫Àπà«¬ß“π∑—Èß¿“§√—∞·≈–‡Õ°™π „π¢≥–∑’Ë

π—°‡∑§‚π‚≈¬’‡™◊ËÕ«à“„πªí®®ÿ∫—π∂÷ß®ÿ¥∑’Ë‰Õ∑’‡√‘Ë¡∂¥∂Õ¬

„π¥â“π√“¬‰¥â ®÷ß®”‡ªìπμâÕß¡’°“√∑∫∑«π ‡π◊ËÕß®“°

„π‡√◊ËÕßªí®®—¬¥â“π ‘Ëß·«¥≈âÕ¡·≈– —ß§¡π’È‰¡à‡À¡◊Õπ

ªí®®—¬¥â“πÕ◊ËπÊ ‡æ√“–¡’ à«π‡°’Ë¬«¢âÕß°—∫ß∫ª√–¡“≥

ª√–®”ªï ∑—Èß„π·ßà¢Õß°“√ª√–À¬—¥·≈–°“√∑’Ë “¡“√∂

≈¥μâπ∑ÿπ§à“„™â®à“¬≈ß‰¥â

°√–∫«π°“√¥”‡π‘π‚§√ß°“√ Green IT π—Èπ

‰¡à¡’√Ÿª·∫∫μ“¬μ—« Õ¬à“ß‰√°Áμ“¡ ¡’«ß®√°“√

¥”‡π‘π°“√ Green IT ·∫∫ßà“¬Ê ∑’Ë‡ªìπ∑’Ëπ‘¬¡°—π„π

«ß°“√ ∑’Ë‡√‘Ë¡®“°°√–∫«π°“√·√°°Á§◊Õ °“√ÕÕ°·∫∫

´÷Ëß‡√‘Ë¡¥â«¬°“√«“ß·ºπ°≈¬ÿ∑∏å ∑’Ë§«√®–¥”‡π‘π°“√

„Àâ¡’°“√∫√√®ÿ„π·ºπ°≈¬ÿ∑∏åÀ≈—°¢ÕßÕß§å°√À√◊Õ

∏ÿ√°‘®¥â«¬ ®÷ß®–¡’πÈ”Àπ—°„π°“√®—¥ √√∑√—æ¬“°√

Õ¬à“ß‡ªìπ√–∫∫∑—Èß„π‡√◊ËÕßß∫ª√–¡“≥·≈–∫ÿ§≈“°√

®“°π—Èπ®÷ß‡ªìπ°√–∫«π°“√°“√ª√—∫‡ª≈’Ë¬π·π«§‘¥

„π°“√¥”‡π‘πß“π·≈–°√–∫«π°“√ªØ‘∫—μ‘ß“π

∑’Ë√«¡∂÷ß°√–∫«π°“√ª√—∫‡ª≈’Ë¬π·π«§‘¥„π‡√◊ËÕß

«‘∏’°“√¥”‡π‘πß“π¥â“π‰Õ∑’·≈–‚§√ß √â“ßæ◊Èπ∞“π

∑’Ë‡°’Ë¬«¢âÕß¥â«¬ μ≈Õ¥®π°“√¡Õß∂÷ß§«“¡§√Õ∫§≈ÿ¡

¢Õß°“√π”‰Õ∑’¡“„™â„πÕß§å°√ ·≈â«®÷ß∑”°“√

ÕÕ°·∫∫°√–∫«π°“√∫√‘À“√®—¥°“√§«“¡ Ÿ≠‡ ’¬

·≈–§«“¡ ‘Èπ‡ª≈◊Õß∑’Ë‡°‘¥®“°°“√ª√–¬ÿ°μå„™â‰Õ∑’

„π°“√¥”‡π‘π¿“√°‘®∑’Ëμ—Èß‡ªÑ“À¡“¬‰«â
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√Ÿª∑’Ë 2 «ß®√°√–∫«π°“√¥”‡π‘π‚§√ß°“√

Green IT (www.greenit.net)

°√–∫«π°“√μàÕ¡“„π«ß®√°√–∫«π°“√

¥”‡π‘π‚§√ß°“√ Green IT °Á§◊Õ°“√„Àâ§«“¡√Ÿâ ‚¥¬

°“√Ωñ°ΩπÕ∫√¡∑’¡ªØ‘∫—μ‘ß“π∑’Ë‡°’Ë¬«¢âÕß∑—ÈßÀ¡¥

°“√ √â“ß§«“¡μ√–Àπ—° ∑—Èß∑’¡æ—≤π“√–∫∫·≈–

∑’¡ºŸâ„™âß“π∑’Ë√«¡∂÷ß≈Ÿ°§â“∑’Ë„™â∫√‘°“√¥â“π‰Õ∑’¢Õß

Àπà«¬ß“π ·≈–∑’Ë‰¡àÕ“®¢â“¡‰ª°Á§◊Õ °“√®—¥Ωñ°Õ∫√¡

„Àâ°—∫∑’¡ß“π∑—Èß¿“¬„π·≈–¿“¬πÕ°Õß§å°√∑’Ë¡’

Àπâ“∑’Ë„π°“√æ—≤π“‚§√ß°“√‰Õ∑’∑’Ë‰¥âÕÕ°·∫∫‰«â

μ“¡·π«∑“ß„À¡à

°√–∫«π°“√ ÿ¥∑â“¬§◊Õ°“√∫√‘À“√

®—¥°“√‚§√ß°“√ Green IT Õ—πª√–°Õ∫¥â«¬ß“π®—¥´◊ÈÕ

®—¥À“∑’Ë®”‡ªìπ ”À√—∫‚§√ß°“√ °“√«‘‡§√“–Àåμâπ∑ÿπ

ß∫ª√–¡“≥ ∑’Ë√«¡∂÷ß°“√«‘‡§√“–Àå§«“¡ “¡“√∂„π

°“√≈¥§à“„™â®à“¬ °“√∫√‘À“√‚§√ß°“√‰Õ∑’ °“√®—¥´◊ÈÕ

®—¥À“Õÿª°√≥å·≈–‡§√◊ËÕß¡◊Õ∑’Ëπ”‰ª Ÿà‡ªÑ“À¡“¬¢Õß

‚§√ß°“√ Green IT μ≈Õ¥®π°“√∫√‘À“√®—¥°“√„π¢—Èπ

°“√¥”‡π‘πß“πμ“¡‡ªÑ“À¡“¬¢Õß‚§√ß°“√„Àâ‡°‘¥

§«“¡ —¡ƒ∑∏‘º≈„π∑’Ë ÿ¥

5.2 ¢—ÈπμÕπ„π°“√¥”‡π‘π°“√‡æ◊ËÕ¡ÿàß Ÿà
Green Data Center
CIO Insight, http://www.cioinsight.com/

‰¥âπ”¢âÕ·π–π”¢Õß Dave Douglas √Õßª√–∏“π¥â“π

Eco-responsibility ¢Õß Sun Microsystems „π¢≥–π—Èπ

„π‡√◊ËÕß 10 ¢—ÈπμÕπ„π°“√¥”‡π‘π°“√ Green Data

Center ‚¥¬ª√–°Õ∫¥â«¬¢—ÈπμÕπ∑’Ëπà“ π„® §◊Õ

¢—Èπ·√° ®–μâÕß√Ÿâª√‘¡“≥‰øøÑ“·≈–§à“‰ø∑’Ë„™â√“¬‡¥◊Õπ

„π Data Center ‡æ◊ËÕ„™â‡ªìπ∞“π„π°“√§”π«≥ª√‘¡“≥

∑’Ë “¡“√∂ª√–À¬—¥‰¥âÀ√◊Õº≈μÕ∫·∑π°“√≈ß∑ÿπ

√«¡∑—Èß°“√∑’Ë “¡“√∂ªØ‘∫—μ‘μ“¡°ÆÀ¡“¬ π‚¬∫“¬

·≈–√–‡∫’¬∫∑’Ë‡°’Ë¬«¢âÕß°—∫°“√√—°…å¿“«–·«¥≈âÕ¡

‡™àπ „π‡√◊ËÕß§“√å∫Õπ‡§√¥‘μ ‡ªìπμâπ ¢—Èπ∑’Ë Õß ∑”°“√

μ√«® Õ∫«à“§à“æ≈—ßß“π‰øøÑ“μ°Àπ—°∑’Ë®ÿ¥„¥∫â“ß

„π Data Center ́ ÷Ëß‰¡à„™à‡√◊ËÕßßà“¬π—°„π°“√μ√«® Õ∫

‚¥¬‡©æ“–„π√“¬∑’Ë‰¡à‡§¬¥”‡π‘π°“√„π‡√◊ËÕßπ’È¡“°àÕπ

´÷ËßÕ“®μâÕß„™â‡«≈“¡“°„π°“√¥”‡π‘πß“π®π·≈â«‡ √Á®

„π à«πμà“ßÊ ‚¥¬‡∑à“∑’Ë‡§¬ª√“°Ø  à«π„À≠à®–‡ªìπ

‡√◊ËÕß·Õ√å§Õπ¥‘™—Ëπ ‡§√◊ËÕßª√—∫°√–· ‰øøÑ“ (Power

Converter) ·≈– “¬‰ø∑’Ë„™â(Transmission Line) ∑’Ë„™â

°√–· ‰øøÑ“‡°◊Õ∫§√’ËßÀπ÷Ëß¢Õß∑—ÈßÀ¡¥ μ—«‡≈¢∑’Ë‰¥â

®–™à«¬„π°“√«“ß·ºπ„π≈—°…≥– Roadmap „π°“√

μ√«® Õ∫°“√„™â‰øøÑ“·≈–μ—Èß‚ª√·°√¡„π°“√

≈¥°“√„™â≈ß¡“ μ“¡√–¬–‡«≈“‡ªÑ“À¡“¬∑’Ë«“ß‰«â

¢—ÈπμÕπ∑’Ë 3 „Àâ„™â«‘∏’°“√μ√«® Õ∫Õ“¬ÿ°“√„™âß“π

æ√âÕ¡°—π°—∫æ‘®“√≥“°Ø¢Õß Moore ∑’Ë∫Õ°«à“

 ”À√—∫Õ“¬ÿ¢Õß Server ∑’Ë„™âß“π¡“·≈â« 6 ªï

μ“¡°Ø¢Õß Moore ‡∑§‚π‚≈¬’¥â“ππ’È®–‰¥â√—∫°“√

æ—≤π“„Àâ‡°àß¢÷Èπ 16 ‡∑à“ ·¡â«à“®–‰¡à‡ªìπ‰ªμ“¡π’È

‡ ¡Õ‰ª ·μà à«π„À≠à°Á®–‡ªìπ‰ª„π·π«π’È ¥—ßπ—Èπ

®÷ß§«√μ√«® Õ∫Õ“¬ÿ°“√„™âß“π¢Õß‡§√◊ËÕßÕÿª°√≥å

μà“ßÊ ‡æ◊ËÕæ‘®“√≥“ª√—∫‡ª≈’Ë¬πμ“¡§«“¡‡À¡“– ¡
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μàÕ‰ª ¢—ÈπμÕπ∑’Ë 4 À—π¡“μ√«® Õ∫‡§√◊ËÕßª√—∫Õ“°“»

∑’Ë‡¬Áπ‰¡à ¡Ë”‡ ¡Õ°—π„π·μà≈–®ÿ¥ ∫“ß®ÿ¥‡¬Áπ‡°‘π‰ª

∑”„Àâ ‘Èπ‡ª≈◊Õß‡ª≈à“Ê ∫“ß®ÿ¥°Á¡’§«“¡‡¬Áπ‰¡àæÕ

∑”„Àâ‡°‘¥Õ“°“√¢—¥¢âÕß‰¥â ¥—ßπ—Èπ°“√ª√—∫∑àÕ àß≈¡

„ÀâæÕ¥’·≈– ¡Ë”‡ ¡Õ°—π ®–™à«¬ª√–À¬—¥‰¥â

¢—ÈπμÕπ∑’Ë 5 æ¬“¬“¡æ—≤π“„Àâ√–∫∫ß“πª√–¬ÿ°μå

À√◊Õ Applications ¡’§«“¡§≈àÕßμ—«„π°“√‡§≈◊ËÕπ¬â“¬

¬°μ—«Õ¬à“ß°√≥’ ÿ¥¢—È« ‡™àπ „π«—πÀ¬ÿ¥‡ “√åÕ“∑‘μ¬å

∑’ËÕ“®®–¡’°“√„™â Servers ‡æ’¬ßª√–¡“≥ 30%

¥—ßπ—Èπ °ÁÕ“®®–‡ªî¥„™â Servers ‡æ’¬ß®”π«π§√÷Ëß‡¥’¬«

Õ¬à“ß‰√°Áμ“¡ °“√„™â‡∑§‚π‚≈¬’„À¡àÊ ‡™àπ Virtualization

´÷Ëß‡ªìπ‡∑§‚π‚≈¬’∑’Ë ‡°’Ë¬«¢âÕß°—∫°“√ª√—∫‡ª≈’Ë¬π

°√–∫«πß“π ·≈–°“√ª√—∫ ∂“ªíμ¬°√√¡¢Õß√–∫∫

∑’Ëπ”‰ª Ÿà°“√™à«¬ª√–À¬—¥§à“„™â®à“¬·≈–°“√„™â

æ≈— ß ß “π≈ß¡“ ‰¥â Õ¬à “ ß§à Õπ¢â “ ß¡’ π— ¬ ”§—≠

¢—ÈπμÕπ∑’Ë 6 ®–μâÕß√Ÿâ«à“·À≈àßæ≈—ßß“π‰øøÑ“∑’Ë¥“μâ“

„™âÕ¬Ÿà¡“®“°·À≈àßæ≈—ßß“π™π‘¥„¥ À“°‡ªìπ

æ≈—ßß“π‰øøÑ“®“°∂à“πÀ‘π ®–¡’º≈¢â“ß‡§’¬ß„π‡√◊ËÕß

Green House Gas À√◊Õ GHG ÷́Ëß°àÕ„Àâ‡°‘¥¿“«–

‚≈°√âÕπ ¡“°°«à“‰øøÑ“®“°°ä“´∏√√¡™“μ‘·≈–

‰øøÑ“æ≈—ßπÈ” „π√—∞·§≈‘øÕ√å‡π’¬¢ÕßÕ‡¡√‘°“π—Èπ

‰¥âμ—Èß‡ªÑ“„π°“√≈¥¿“«–‡√◊Õπ°√–®°À√◊Õ GHG ≈ß¡“

μ“¡¢—ÈπμÕπ¢ÕßªØ‘≠≠“‡°’¬«‚μ ´÷Ëß Carbon Credit

°Á‡ªìπº≈æ«ß®“°ªØ‘≠≠“©∫—∫π’Èπ’Ë‡Õß ®–‡ÀÁπ‰¥â«à“

μàÕ‰ªπ’È ·À≈àßæ≈—ßß“π∑’Ë°àÕ„Àâ‡°‘¥º≈¢â“ß‡§’¬ß®–¡’

μâπ∑ÿπ∑’Ë Ÿß°«à“·À≈àßæ≈—ßß“π –Õ“¥ °“√∑’ËÕß§å°√

√Ÿâ¢âÕ¡Ÿ≈‡™àππ’È®–™à«¬„π°“√«“ß·ºπ„π‡√◊ËÕß°“√„™â

‰øøÑ“·≈–¡“μ√°“√„π°“√ª√–À¬—¥≈ß¡“‰¥â

¢—ÈπμÕπ∑’Ë 7 μâÕß√ŸâÕ—μ√“‡μ‘∫‚μ¢ÕßÕÿª ß§åÀ√◊Õ

Demand ¢ÕßºŸâ„™âß“π ·≈â«„™âÀ≈—°°“√„π‡√◊ËÕßÕ—μ√“

§«“¡°â“«Àπâ“¢Õß‡∑§‚π‚≈¬’¢Õß Moore À“°§«“¡

μâÕß°“√¢ÕßºŸâ„™âß“π‰¡à‰¥â‡μ‘∫‚μ√«¥‡√Á«¢π“¥π—Èπ

Õß§å°√°Á “¡“√∂«“ß·ºπ„π√–¬–¬“«Õ¬à“ß§àÕ¬‡ªìπ

§àÕ¬‰ª „π°“√æ—≤π“·≈–μ‘¥μ—Èß‡§√◊ËÕß‰¡â‡§√◊ËÕß¡◊Õ

∑’Ë√«¡∑—Èß„π‡√◊ËÕß°“√ Upgrade °“√„™âß“π√à«¡°—π

·≈–°“√∫Ÿ√≥“°“√¥â«¬ ÷́Ëß®–™à«¬ª√–À¬—¥°“√„™â

æ≈—ßß“π‰øøÑ“‰¥âÕ¬à“ß‡À¡“– ¡ ´÷Ëßμà“ß®“°°“√μ‘¥μ—Èß

„™âß“π∑’Ë‡°‘π§«“¡μâÕß°“√¬àÕ¡ ‘Èπ‡ª≈◊Õß¡“°°«à“

∑—È ß„π‡√◊ËÕßæ◊Èπ∑’Ë „™âß“π·≈–æ≈—ßß“π‰øøÑ“¥â«¬

¢—ÈπμÕπ∑’Ë 8 ∑”°“√μ√«® Õ∫ ‘Ëßμà“ßÊ ∑’Ë‡°’Ë¬«¢âÕß

°—∫∑“ß‡≈◊Õ° Green Power ºŸâ‡™’Ë¬«™“≠„π‡√◊ËÕßπ’È

°≈à“««à“ À“°®–¡Õß∂÷ßº≈μÕ∫·∑π∑’Ë§ÿâ¡§à“μàÕ°“√

≈ß∑ÿπ„π‡√◊ËÕß Green Power π—Èπ ·∑∫®–À“‰¡àæ∫‡≈¬

·μà ‘Ëß∑’Ë‡¢â“¡“‡ √‘¡„π‡√◊ËÕßπ’È‡√‘Ë¡ª√“°Ø„Àâ‡ÀÁπ®“°

¡“μ√°“√μà“ßÊ ‡™àπ „π‡√◊ËÕß ¢Õß Carbon Credit

°Á™à«¬‡ªìπ·√ß°√–μÿâπ·≈–®Ÿß„®„Àâ¡’°“√≈ß∑ÿπ¡“°¢÷Èπ

¥—ßπ—ÈπºŸâ∫√‘À“√®÷ßμâÕßμ√«® Õ∫«à“¡’‡√◊ËÕß∑’ËμâÕß

¥”‡π‘π°“√Õ–‰√∫â“ß ‰¡à‡æ’¬ß·μà ‘Ëß∑’ËμâÕß¥”‡π‘π°“√

‚¥¬μ√ß ‡™àπ ‡√◊ËÕß°“√μ‘¥μ—Èß·ºß‚´≈à“‡´≈≈å ·μà

√«¡∑—Èß§ÿ≥ª√–‚¬™πå∑’Ë‰¥â√—∫®“°°“√∫√‘°“√ÕÕπ‰≈πå

∑’Ë°”≈—ß„Àâ∫√‘°“√Õ¬Ÿà¥â«¬ ¢—ÈπμÕπ∑’Ë 9 °“√æ‘®“√≥“

·À≈àß∑’Ëμ—Èß Data Center ‰¡à«à“®–‡ªìπ·À≈àß∑’Ëμ—Èßªí®®ÿ∫—π

°“√¢¬“¬‡æ‘Ë¡‡μ‘¡‰ªÕ¬Ÿà·Ààß„À¡à À√◊Õ°“√∫Ÿ√≥“°“√°—π

´÷ËßμâÕß¡’ªí®®—¬∑’ËμâÕßæ‘®“√≥“À≈“¬√“¬°“√∑’Ë ”§—≠

·≈–μâÕß‰¡à≈◊¡„πªí®®ÿ∫—ππ’È°Á§◊Õªí®®—¬„π‡√◊ËÕß

Õ—μ√“§à“‰øøÑ“ ·À≈àßæ≈—ßß“π Õÿ≥À¿Ÿ¡‘¿“¬πÕ°

≥ ∑’Ë·Ààßπ—Èπ ·≈– ∂“π∑’Ë„π°“√∫”∫—¥æ≈—ßß“π

∑“ß‡≈◊Õ°„Àâ –Õ“¥ ·≈–¢—ÈπμÕπ∑’Ë 10 §◊Õ „π‡√◊ËÕß

°“√°”®—¥¢¬–‰Œ‡∑§ ‡™àπ °√≥’∑’Ë‡≈‘°„™â‡§√◊ËÕß

§Õ¡æ‘«‡μÕ√å·≈â«‚¥¬ ‘Èπ‡™‘ß „π°“√°”®—¥∑‘ÈßμâÕßÕ¬Ÿà

„π§«“¡¥Ÿ·≈¢ÕßºŸâ∑’Ë√—∫º‘¥™Õ∫„π‡√◊ËÕßπ’È‚¥¬μ√ß

∑’Ë®–‰¡à∑”„Àâ‡°‘¥º≈°√–∑∫μàÕ¿“«–·«¥≈âÕ¡ ‡™àπ

®“° “√μ–°—Ë«∫π·ºß«ß®√æ‘¡æå ∑’ËμâÕß°”®—¥∑‘Èß

‚¥¬«‘∏’∑’Ë∂Ÿ°μâÕß ‡ªìπμâπ
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5.3 «‘∏’°“√„™âß“π Data Center
·∫∫ª√–À¬—¥ß∫ª√–¡“≥
„π°“√„™âª√–‚¬™πå®“°¥“μâ“‡´Áπ‡μÕ√å

‰¥âÕ¬à“ß‡μÁ¡∑’ËÀ√◊Õ¡“°°«à“∑’Ë§“¥À¡“¬‰«â ¥â«¬

ß∫ª√–¡“≥À√◊Õ°“√≈ß∑ÿπ∑’ËπâÕ¬∑’Ë ÿ¥ ¡’¢âÕ·π–π”

10 ª√–°“√¥—ßπ’È

1) ª°ªÑÕß∑’Ë¡—Ëπ ́ ÷ËßÕ“®®–‡ªìπ°“√¬“°

 ”À√—∫°“√¥”‡π‘π∏ÿ√°‘®„π ∂“π°“√≥å

‡»√…∞°‘®„πªí®®ÿ∫—π Õ¬à“ß‰√°Á¥’

°“√≈ß∑ÿπ„π Precision Air ·≈–

Backup Power  “¡“√∂∑’Ë®–™à«¬

çª√–À¬—¥‡ß‘πé μ—«Õ¬à“ß‡™àπ Precision

Air  “¡“√∂ª°ªÑÕßÕÿª°√≥å„π

¥“μâ“‡ Á́π‡μÕ√å„π¢≥–∑’Ë Comfort

Cooling ·∫∫∏√√¡¥“‰¡à “¡“√∂∑”‰¥â

‚¥¬ Solution °“√ ”√Õßæ≈—ßß“π

·∫∫ Double Conversion π—Èπ “¡“√∂

‡æ‘Ë¡‡ ∂’¬√¿“æ¢Õß√–∫∫·≈–∑”„Àâ

¡—Ëπ„®«à“°“√¥”‡π‘πß“πÀ√◊Õ∏ÿ√°‘®

 “¡“√∂¥”‡π‘π‰ª‰¥â‚¥¬μ≈Õ¥√Õ¥

Ωíòß (Business Continuity)

2) ‡√‘Ë¡μâπ®“°®ÿ¥∑’Ë ”§—≠∑’Ë ÿ¥ -

°“√‡æ‘Ë¡§«“¡Àπ“·πàπ¢Õß√–∫∫

(High Density)  “¡“√∂°àÕ„Àâ‡°‘¥

ª√– ‘∑∏‘¿“æ„π°“√∫√‘À“√μâπ∑ÿπ

„π°“√∑’Ë®– √â“ßº≈º≈‘μ‚¥¬‰¡àμâÕß

¡’°“√æ—≤π“æ◊Èπ∑’Ë„À¡àÊ ¡“°π—°

®“°°“√∑’Ëμâπ∑ÿπ¢Õß°“√≈ß∑ÿπ„™â

 ∂“ªíμ¬°√√¡„À¡à∑’Ë¡’§«“¡Àπ“·πàπ

 Ÿß¬àÕ¡®–∑”„Àâ°“√„™âß∫ª√–¡“≥

À√◊Õ°“√≈ß∑ÿππâÕ¬°«à“ „π‡√◊ËÕß¢Õß

Õ“§“√ ∂“π∑’Ë

3) ª√–‡¡‘π°àÕπ∑” - Àπ÷Ëß„π«‘∏’∑’Ë¥’∑’Ë ÿ¥

§◊Õ°“√ª√–‡¡‘π¥“μâ“‡ Á́π‡μÕ√å¢Õß

Õß§å°√ ‚¥¬°“√μ√«® Õ∫·≈–·°â‰¢

ªí≠À“®ÿ¥‡ª√“–∫“ß∑’Ë¡’º≈°√–∑∫

μàÕ‡ ∂’¬√¿“æ¢Õß°“√¥”‡π‘πß“π

®–™à«¬„Àâ “¡“√∂«“ß·ºπ°“√„™â

ß∫ª√–¡“≥‰¥â‡ªìπÕ¬à“ß¥’

4) ‡√‘Ë¡μâπ®“°ÀâÕß Ÿà·√Á§ (Room to

Rack) - ·∑π∑’Ë®–‡ªìπ≈—°…≥–„™âÀâÕß

·∫∫∏√√¡¥“ ·μà‡ªìπ°“√º ¡º “π

Õÿª°√≥å Enclosure ∑’Ë‡ª√’¬∫‡ ¡◊Õπ

°“√ √â“ßÀâÕß§Õ¡æ‘«‡μÕ√å¢π“¥¬àÕ¡

´÷Ë ß®–™à«¬„Àâ ‡°‘¥‚´≈Ÿ™—Ë π„π°“√

ª√–À¬—¥μâ π∑ÿ π ”À√—∫°“√®— ¥

Õÿª°√≥å„Àâ≈ßμ—«°—∫°“√¥”‡π‘πß“π

5) °“√μàÕ™àÕß‡¬Áπ (Cold Aisle) -

‡ªìπ√Ÿª·∫∫∑’Ë‡À¡“–°«à“™àÕß√âÕπ

(Hot Aisle) ‚¥¬μ—«™àÕß‡¬Áπ “¡“√∂

„Àâ à«π¢Õß§«“¡‡¬Áπ™à«¬≈¥¿“√–

°“√√–∫“¬Õ“°“» ·≈– “¡“√∂

 √â“ß§«“¡‡¬Áπ∑’Ë‡À¡“– ¡ ÷́Ëß®–

™à«¬„Àâ‡°‘¥°“√ª√–À¬—¥μâπ∑ÿπ„π

¥â“πæ≈—ßß“π≈ß‰¥â

6) μ√«®°“√æ¬“°√≥åÕ“°“»‡ ¡Õ

„π∫“ßæ◊Èπ∑’Ë  Õÿª°√≥åª√–À¬—¥

æ≈—ßß“π (Economizers)  “¡“√∂‡ªî¥

„Àâ à«π§«“¡‡¬Áπ®“°¢â“ßπÕ°‡¢â“¡“

∑”§«“¡‡¬Áπ„π¥“μâ“‡ Á́π‡μÕ√å‰¥â

„π™à«ßƒ¥Ÿ∑’Ë¡’Õ“°“»Àπ“« ´÷Ëß

 “¡“√∂ª√–À¬—¥§à“„™â®à“¬≈ß¡“‰¥â
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7) À¡—Ëπ‡ΩÑ“¥Ÿ‡ªìπª√–®” (∂â“§ÿ≥‰¡à

 “¡“√∂∑”‰¥âμ≈Õ¥) - ‡Œâ! π’Ë‰¡à„™à

°“√¥Ÿ™àÕß°’Ã“ ESPN π–! ‡æ√“–¡—π

‰¡à‰¥âÀ¡“¬∂÷ß°“√®âÕß¥Ÿ ·μàÀ“°

‡ªìπ°“√‡ΩÑ“¥Ÿª√– ‘∑∏‘¿“æ¢Õß√–∫∫

´÷Ëß®–™à«¬„Àâ§ÿ≥ª√–À¬—¥§à“´àÕ¡

∫”√ÿß√—°…“‰¥â‡ªìπÕ¬à“ß¥’

8) æ—≤π“«‘∏’°“√„™âæ≈—ßß“π„Àâ‡°‘¥

ª√–‚¬™πå Ÿß ÿ¥ - ¬—ß¡’‚Õ°“ ·≈–

«‘∏’°“√Õ’°¡“°¡“¬∑’Ë “¡“√∂æ—≤π“

°“√„™âæ≈—ßß“π„π¥“μâ“‡´Áπ‡μÕ√å

μ—«Õ¬à“ß‡™àπ °“√‡æ‘Ë¡ Frequency

Drives ‡¢â“‰ª„π√–∫∫∑”§«“¡‡¬Áπ

‡æ◊ËÕ„Àâ≈¥¿“√–¢Õß°“√„™âæ≈—ßß“π

‚¥¬∑ÿ°Ê °“√ª√–À¬—¥ 1 «—μμå∑’Ë‡°‘¥

„π√–¥—∫ª√–¡«≈º≈ (Processor

Level) ®–∑”„Àâ‡°‘¥°“√ª√–À¬—¥

æ≈—ßß“π 2.84 «—μμå„π√–¥—∫Õ“§“√

¥“μâ“‡´Áπ‡μÕ√å (Facility Level)

9) À≈’°‡≈’Ë¬ßªí≠À“μ—Èß·μàμâπ‡Àμÿ -

°“√ªÑÕß°—π·≈–∫”√ÿß√—°…“ “¡“√∂

¬◊¥Õ“¬ÿ°“√„™âß“π·≈–≈¥μâπ∑ÿπ

°“√´àÕ¡∫”√ÿß¢ÕßÕÿª°√≥åμà“ßÊ

μ—«Õ¬à“ß‡™àπ °“√∫”√ÿß√—°…“·∫μ‡μÕ√’Ë

Õ¬à“ßμàÕ‡π◊ËÕß®– “¡“√∂ªÑÕß°—π°“√

Failure ¢ÕßÕÿª°√≥å UPS Õ—π‡π◊ËÕß

¡“®“°·∫μ‡μÕ√’Ë∑’Ë‡ ’¬À“¬‰¥â

10) Õ¬à“À¬ÿ¥§‘¥∂÷ßÕπ“§μ¢â“ßÀπâ“ -

∂÷ß·¡â«à“Õ“®®–¡’§«“¡®”‡ªìπ∑’Ë®–

μâÕß≈¥°“√„™â®à“¬ ·μàμâÕß¡—Ëπ„®«à“

‰¡à‰¥â∑”„Àâ≈¥ª√– ‘∑∏‘¿“æ¢Õß

√–∫∫ ‡™àπ °“√„™â‚´≈Ÿ™—Ëπ UPS ∑’Ë

ª√–À¬—¥μàÕ¢π“¥ (Economy of

Scale) Õ—π‡ªìπ∑’Ë¬Õ¡√—∫°—π∑—Ë«‰ª

‡æ◊ËÕ°“√≈¥§«“¡‡ ’Ë¬ß∑’Ë‡°’Ë¬«¢âÕß

°—∫°“√§”π«≥§«“¡ “¡“√∂„π

°“√√Õß√—∫æ◊Èπ∑’Ë„πÕπ“§μ∑’ËÕ“®

º‘¥æ≈“¥‰¥â‡ªìπÕ¬à“ß¥’

6. ∫∑ √ÿª
¿“«–‚≈°√âÕπ´÷Ëß√ÿπ·√ß¢÷Èπ∑ÿ°«—π„πªí®®ÿ∫—π

∑”„ÀâºŸâ∫√‘À“√„π∑ÿ°√–¥—∫¢ÕßÕß§å°√ μâÕßÀ—π¡“

æ‘®“√≥“Õ¬à“ß®√‘ß®—ß·≈–À—π¡“¥Ÿ·≈√–∫∫‰Õ∑’„Àâ¡’

ª√– ‘∑∏‘¿“æ „π à«π¢Õß°“√„™âæ≈—ßß“π‰øøÑ“„Àâ¡’

ª√– ‘∑∏‘¿“æ·≈–ª√–À¬—¥ „π¢≥–‡¥’¬«°—π°Á™à«¬

≈¥º≈°√–∑∫μàÕ ¿“æ·«¥≈âÕ¡‰¥â‚¥¬μ√ß „π∑“ß

∏ÿ√°‘®π—Èπ°Á§◊Õ°“√§”π÷ß∂÷ß°“√„™â∑√—æ¬“°√‰Õ∑’

‡æ◊ËÕ≈¥μâπ∑ÿπÀ√◊Õ √â“ß√“¬‰¥â ¥â«¬‡Àμÿπ’È‰Õ∑’ ”À√—∫

°“√„™âß“π„πÕß§å°√·≈–∏ÿ√°‘®∑—Èß„π¬ÿ§π’È·≈–¬ÿ§Àπâ“π—Èπ

ºŸâ∫√‘À“√∑ÿ°√–¥—∫®–μâÕßμ√–Àπ—°∂÷ßº≈°√–∑∫¢Õß

°“√¥”‡π‘πß“π¥â“π‰Õ∑’∑’Ë¡’μàÕ ‘Ëß·«¥≈âÕ¡ ‡ªìπ

‡√◊ËÕß∑’ËμâÕß„Àâ§«“¡ ”§—≠„π≈”¥—∫μâπÊ æ√âÕ¡∑—Èß

¡ÕßÀ“ ‘Ëß∑’Ë‡ªìπ¡‘μ√°—∫ ‘Ëß·«¥≈âÕ¡ ·≈–„π¢≥–

‡¥’¬«°—π°Á “¡“√∂≈¥§à“„™â®à“¬≈ß‰¥â¥â«¬

¥â«¬·√ß°√–μÿâπ„π∑‘»∑“ß¢Õß°“√Õπÿ√—°…å

 ‘Ëß·«¥≈âÕ¡ ‰ªæ√âÕ¡Ê °—π°—∫°“√≈¥μâπ∑ÿπ§à“„™â®à“¬

¥—ß°≈à“«¢â“ßμâπ ®÷ß¡’°“√¢—∫‡§≈◊ËÕπ‰ª Ÿà°“√∫Ÿ√≥“°“√

»Ÿπ¬å¢âÕ¡Ÿ≈À√◊Õ¥“μâ“‡´Áπ‡μÕ√å (Data Center) √«¡∑—Èß

°“√‡¢â“¡“¥Ÿ·≈√–∫∫μà“ßÊ ∑—Èß√–∫∫§Õ¡æ‘«‡μÕ√å

‚¥¬μ√ß ·≈–√–∫∫Õ”π«¬°“√∑’Ë‡°’Ë¬«¢âÕß ‰¥â·°à

√–∫∫√–∫“¬§«“¡√âÕπ  ‘ËßÕ”π«¬§«“¡ –¥«° ·≈–

√–∫∫§«“¡¡—Ëπ§ßª≈Õ¥¿—¬∑“ß°“¬¿“æÕ◊ËπÊ ´÷Ëß

‡ªìπ‡√◊ËÕß∑’Ë®–μâÕßæ‘®“√≥“‰ªæ√âÕ¡Ê °—π‡ ¡Õ ·≈–
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π”‰ª∫√√®ÿ‡ªìπ√–‡∫’¬∫«“√–∑’Ë ”§—≠¢ÕßÕß§å°√

æ√âÕ¡∑—Èß°“√°”Àπ¥π‚¬∫“¬∑’Ë ”§—≠„πÀ≈“¬Ê  ‘Ëß

∑’Ë ‡°’Ë¬«¢âÕß ‡æ◊ËÕ∑”°“√ª√—∫ª√ÿß·≈–æ—≤π“

¥“μâ“‡ Á́π‡μÕ√å ÷́Ëß‡ªìπ·À≈àß»Ÿπ¬å°≈“ß¢Õß√–∫∫

§Õ¡æ‘«‡μÕ√åÀ≈—°Ê ¢ÕßÕß§å°√ „Àâ¡’ª√– ‘∑∏‘¿“æ

·≈–ª√– ‘∑∏‘º≈ ∑—Èß„π‡√◊ËÕß°“√≈ß∑ÿπÀ√◊Õß∫ª√–¡“≥

μâπ∑ÿπ§à“„™â®à“¬„π°“√¥”‡π‘πß“π ‡æ◊ËÕ„Àâ∫√√≈ÿ

‡ªÑ“À¡“¬ ”§—≠§◊Õ¿“√°‘®À√◊Õ∏ÿ√°‘®¢ÕßÕß§å°√

∑’Ë¡ÿàß‰ª„π∑‘»∑“ß∑’ËμâÕß°“√Õπÿ√—°…åæ≈—ßß“π·≈–

 ‘Ëß·«¥≈âÕ¡ „π¢≥–‡¥’¬«°—πÕß§å°√®–μâÕß§”π÷ß∂÷ß

À≈— °°“ √æ◊È π ∞ “π ”§—≠¢Õß¥“μâ “ ‡ ´Á π ‡ μÕ √å

Õ—πª√–°Õ∫¥â«¬ §«“¡¡’‡ ∂’¬√¿“æ §«“¡æ√âÕ¡

„™âß“π °“√∫”√ÿß√—°…“ §«“¡‡À¡“– ¡„π°“√≈ß∑ÿπ

§«“¡ª≈Õ¥¿—¬ ·≈–°“√√Õß√—∫°“√¢¬“¬μ—«„πÕπ“§μ

°“√∫√‘À“√®—¥°“√¥â“πæ≈—ßß“π„π¥“μâ“

‡´Áπ‡μÕ√å π—Èπ Õß§å°√§ß®–μâÕß§”π÷ß∂÷ß¿“√°‘®À≈—°

‡ªìπ ”§—≠ „π°√≥’∑’Ë‡ªìπÕß§å°√¿“§√—∞‡π◊ËÕß®“°

‡ªìπÕß§å°√∑’Ë‰¡à‰¥â· «ßÀ“√“¬‰¥âÀ√◊Õ°”‰√‡ªìπÀ≈—°

°“√∫√‘À“√®—¥°“√§ß®–μâÕß„Àâ§«“¡ ”§—≠°—∫

§«“¡æ√âÕ¡„π°“√„™âß“π ·≈–§«“¡¡—Ëπ§ßª≈Õ¥¿—¬

‡ªìπÀ≈—° „π¢≥–∑’Ë ”À√—∫Õß§å°√∏ÿ√°‘®·≈â« ª√–‡¥Áπ

 ”§—≠§◊Õ„π‡√◊ËÕß§à“„™â®à“¬·≈–√“¬‰¥ấ ÷Ëß¡’º≈‚¥¬μ√ß

μàÕ§«“¡Õ¬Ÿà√Õ¥¢ÕßÕß§å°√ ¥—ßπ—Èπª√–‡¥Áπº≈°√–∑∫

„π‡√◊ËÕß∑’Ë‡°’Ë¬«°—∫æ≈—ßß“π·≈– ‘Ëß·«¥≈âÕ¡ ®–¡’

√–¥—∫¢Õß§«“¡‡À¡“– ¡¢Õß√–¥—∫°“√≈ß∑ÿπ

·≈–ß∫ª√–¡“≥∑’Ë·μ°μà“ß°—π ºŸâ‡™’Ë¬«™“≠¥â“π

°“√∫√‘À“√®—¥°“√¥â“πæ≈—ßß“π„π¥“μâ“‡´Áπ‡μÕ√å

≈ß§«“¡‡ÀÁπ«à“ ‰¡à«à“·√ßº≈—°¥—π„π‡√◊ËÕß∑’Ë®–μâÕß°“√

‡æ‘Ë¡¢’¥§«“¡ “¡“√∂ ”À√—∫√–∫∫§Õ¡æ‘«‡μÕ√å

À√◊Õ§«“¡μâÕß°“√μàÕÕ“¬ÿ¥“μâ“‡ Á́π‡μÕ√å„Àâ¬“«¢÷Èπ

∑’Ë®– àßº≈¥â“π∫«°μàÕ ¿“«–·«¥≈âÕ¡ „π¡ÿ¡¡Õß

∑—Èß¢Õß¿“§√—∞À√◊Õ¿“§‡Õ°™π ≈â«π‡ªìπ ‘Ëß∑’Ë¥’∑—Èßπ—Èπ

∑—ÈßμàÕÕß§å°√¢Õßμπ‡Õß μàÕ à«π√«¡¢Õßª√–‡∑»

·≈–¢Õß‚≈°Õ’°¥â«¬

«‘∏’°“√∑’Ë¥’„π°“√∫√‘À“√®—¥°“√¥“μâ“‡´Áπ‡μÕ√å

¡’‡∑§π‘§ «‘∏’°“√ μ—«Õ¬à“ß ·≈–«‘∏’ªØ‘∫—μ‘∑’Ë‰¥âπ”‡ πÕ

‡æ◊ËÕ„Àâ‡ªìπ·π«∑“ß ”À√—∫‰ªª√–¬ÿ°μå„™â„πÕß§å°√

ª√–°Õ∫¥â«¬ Virtualization, Green Data Center,

Green Grid, Wireless Sensor, In-row Cooling System,

Green Storage, ¥“μâ“‡ Á́π‡μÕ√åμ“¡À≈—°°“√¢Õß

Ecosystem °“√«—¥ª√– ‘∑∏‘¿“æ„π°“√„™âæ≈—ßß“π

‰øøÑ“„π Data Center ·≈–°“√„™â Software ‡æ◊ËÕ

™à«¬ª√–À¬—¥æ≈—ßß“π ‚¥¬·π«∑“ß «‘∏’°“√ „π°“√

∫√‘À“√®—¥°“√‡À≈à“π’È ∑—Èß„πÕß§å°√√—∞∫“≈·≈–

‡Õ°™π∂÷ß·¡â®–¡’‡ªÑ“À¡“¬¢Õß¿“√°‘®∑’Ë·μ°μà“ß°—π

°Áμ“¡ ·μà„π∑“ßªØ‘∫—μ‘ °Á “¡“√∂ª√–¬ÿ°μå„™â

·π«ªØ‘∫—μ‘∑’Ë¥’∑’Ëª√– ∫§«“¡ ”‡√Á®¥—ß°≈à“«¢â“ßμâπ

„Àâ‡À¡“– ¡°—∫Õß§å°√¢Õßμπ‰¥â ‚¥¬§”π÷ß∂÷ß

ªí®®—¬§«“¡æ√âÕ¡„π‡√◊ËÕß ‡§√◊ËÕß¡◊Õ/Õÿª°√≥å·≈–

‡∑§‚π‚≈¬’ ∫ÿ§≈“°√ §«“¡§≈àÕßμ—«„π°“√∫√‘À“√

®—¥°“√ º≈μÕ∫·∑πÀ√◊Õª√–‚¬™πå∑’Ë®–‰¥â√—∫ ·≈–

∑’Ë ”§—≠§◊Õº≈≈—æ∏å∑’Ëμ—Èß‡ªÑ“À¡“¬‰«â„π°“√Õπÿ√—°…å

æ≈—ßß“π·≈– ‘Ëß·«¥≈âÕ¡

°“√μÕ∫ πÕß¢Õß¿“§Õÿμ “À°√√¡π—Èπ

ºŸâª√–°Õ∫°“√¥â“π‰Õ∑’™—Èππ”¢Õß‚≈°μà“ß°Á¢“π√—∫

°—∫°“√ª√—∫μ—«¢Õß«ß°“√¥“μâ“‡´Áπ‡μÕ√å§√—Èß„À≠àπ’È

·≈–¡ÿàß·¢àß¢—π°—π„π∑‘»∑“ß¢Õß°“√Õπÿ√—°…åæ≈—ßß“π

·≈– ‘Ëß·«¥≈âÕ¡‡ªìπª√–‡¥Áπ ”§—≠ ‚¥¬«‘∏’°“√

À√◊Õ·π«∑“ß¡’À≈“°À≈“¬√Ÿª·∫∫ ‰¥â·°à Project Big

Green ¢Õß‰Õ∫’‡ÕÁ¡ HP Green Line Product

´—π‰¡‚§√´‘ ‡μÁ¡ å°—∫‡∑§‚π‚≈¬’‡æ◊ËÕ ‘Ëß·«¥≈âÕ¡

‡Õ‡ÕÁ¡¥’ ‡Õ™æ’ ´—π‰¡‚§√´‘ ‡μÁ¡ å·≈–‰Õ∫’‡ÕÁ¡

°—∫‚§√ß°“√°√’π°√‘¥ ·≈– ‡¥≈≈åª√–‡∑»‰∑¬°—∫

 ∂“ªíμ¬°√√¡‡æ◊ËÕ≈¥º≈°√–∑∫μàÕ ‘Ëß·«¥≈âÕ¡
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÷́Ëß‡ªìπμ—«Õ¬à“ß∑’Ë‡ªìπ∑’Ë√—∫√Ÿâ°—π„π«ß°“√ àß‡ √‘¡ Green

Data Center ∑—Èßπ’È Õß§å°√∑—Èß√—∞·≈–‡Õ°™π®–μâÕß

‡¢â“„®À≈—°°“√æ◊Èπ∞“π„π‡√◊ËÕß Green IT ‡æ◊ËÕæ—≤π“

„Àâß“π‰Õ∑’¢ÕßÕß§å°√‡¥‘π‰ª„π·π«‡¥’¬«°—π ‡™àπ

„π‡√◊ËÕß«ß®√°“√∫√‘À“√®—¥°“√‡æ◊ËÕ¡ÿàß Ÿà Green IT

´÷Ëßª√–°Õ∫¥â«¬ °“√ÕÕ°·∫∫ °“√Ωñ°ΩπÕ∫√¡∑’¡

ªØ‘∫—μ‘ß“π∑’Ë‡°’Ë¬«¢âÕß∑—ÈßÀ¡¥ ·≈–°“√∫√‘À“√

®—¥°“√‚§√ß°“√ Green IT πÕ°®“°π’È °Á§«√∑”°“√

»÷°…“¢—ÈπμÕπ„π°“√¥”‡π‘π°“√‡æ◊ËÕ¡ÿàß Ÿà Green

Data Center μ≈Õ¥®π°“√»÷°…“«‘∏’°“√„™âß“π Data

Center „π√Ÿª·∫∫¢Õß§«“¡ª√–À¬—¥ ‡æ◊ËÕπ”‰ª

ª√–¬ÿ°μå„™â„Àâ‡À¡“– ¡°—∫Õß§å°√¢ÕßμπμàÕ‰ª

∫√√≥“πÿ°√¡

1. http: / /www.mediarazor.com/technology/
datacenter/

2. http://www.dcs.cmru.ac.th/lesson1_11.php
3. http://www.stulz-thai.com/news.php
4. http://www.sentilla.com/
5. http://www.sentilla.com/blogs/2010/04/top-5-

google-myths
6. http://www.thegreengrid.org/Global/Content/

white-papers/FreeCoolingTool
7. ∫√‘…—∑∑’Ëª√÷°…“ çGartner, Gartner Identifies the

Top 10 Strategic Technologies for 2010é, Gartner
Symposium/IT-Expo, October 18-22, 2009,
Orlando, Florida, USA, http://www.gartner.com/
it/page.jsp?id=1210613

8. ®—π∑‘¡“ »‘√‘· ß∑—°…‘≥ √Õßª√–∏“π IAC, çGreen
ITé, e-Enterprise ©∫—∫‡¥◊Õπ æƒ…¿“§¡ 2551

9. ®‘√æ≈ ∑—∫∑‘¡À‘π, ºŸâ‡™’Ë¬«™“≠Õ“«ÿ‚ , ‡π§‡∑§
çGreen Data Center ™à«¬ª√–À¬—¥æ≈—ßß“π‰¥â®√‘ßÀ√◊Õé,
e-Enterprise ©∫—∫‡¥◊Õπ æƒ…¿“§¡ 2552

10. ®—π∑‘¡“ »‘√‘· ß∑—°…‘≥ √Õßª√–∏“π IAC, ç„™â
Software „π°“√™à«¬ª√–À¬—¥æ≈—ßß“π‰¥â
Õ¬à“ß‰√é, e-Enterprise ©∫—∫‡¥◊Õπ °—π¬“¬π 2553

11. «‘°‘æ’‡¥’¬ ç»Ÿπ¬å¢âÕ¡Ÿ≈é
http://th.wikipedia.org/wiki/%E0%B8%A8%
E0%B8%B9%E0%B8%99%E0%B8%A2%E0%B9%
8C%E0%B8%82%E0%B9%89%E0%B8%
AD%E0%B8%A1%E0%B8%B9%E0%B8%A5

12. http://arit.rmutsv.ac.th/main/modules/AMS/
article.php?storyid=53

13. http://www.thaipr.net/nc/readnews.aspx?newsid
=089E9C9977A7633668CB13016AF80756

14. Wikipedia, http://en.wikipedia.org/wiki/Data_center
15. IBM Thailand, ∑’´’´’ ‡∑§‚π‚≈¬’ ºπ÷° ‰Õ∫’‡ÕÁ¡

º≈—°¥—π ç¥“μâ“‡´Áπ‡μÕ√å ’‡¢’¬«é „πª√–‡∑»‰∑¬,
23 ¡’π“§¡ 2010, http://www.facebook.com/
notes/ibm-thailand/thi-si-si-thekhnoloyi-phnuk-
xibixem-phlak-dan-data-sentexr-si-kheiyw-ni-
prathest/376497517191

16. http://www.c4zone.com/main/index.php?option
=com_content&view=article&id=485:2010-04-
09-10-12-14&catid=40:special-report&Itemid=80

17. Chris Preimesberger, Ten Tactics to Get More
from Your Data Center with Less Money, http://
www.eweek.com/c/a/Data-Storage/Ten-Tactics-to-
Get-More-from-Your-Data-Center-with-Less-Money/

18. ¡μ‘™π√“¬«—π ©∫—∫«—π∑’Ë 22  ‘ßÀ“§¡ 2553 ç∑”‰¡
μâÕßÕ“§“√‡¢’¬«é §Õ≈—¡πå First Section/•.‡¡◊Õß

19. http://www.greenit.net/
20. http://www.cioinsight.com/
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Õß§å°√‡æ◊ËÕ«—πæ√ÿàßπ’È

æ—π∏å»—°¥‘Ï Õ“¿“¢®√
ºŸâ®—¥°“√ à«π√–∫∫™ÿ¡ “¬·≈–√–∫∫‡™◊ËÕ¡μàÕ‚§√ß¢à“¬ ∫¡®. ∑’‚Õ∑’

∫∑π”

À≈—ß®“°‚≈°‰¥â°â“«¢â“¡»μ«√√…∑’Ë 20 ‡¢â“ Ÿà»μ«√√…∑’Ë 21 Õ¬à“ß‡μÁ¡μ—«‡¡◊ËÕÀ≈“¬ªï°àÕπ Õß§å°√μà“ßÊ

∑—Èß„πª√–‡∑»∑’Ëæ—≤π“·≈â«·≈–„πª√–‡∑»∑’Ë°”≈—ßæ—≤π“∑—Ë«‚≈°μà“ß„™â‚Õ°“ ¢Õß°“√‡ª≈’Ë¬πºà“π√–À«à“ß»μ«√√…

‡æ◊ËÕª√—∫μ—«„Àâ‡¢â“°—∫ ¿“æ·«¥≈âÕ¡∑’Ë‡ª≈’Ë¬π‰ª‡æ◊ËÕ √â“ß§«“¡¬—Ëß¬◊π„Àâ°—∫Õß§å°√À√◊ÕÕ’°π—¬Àπ÷ËßÕ“®°≈à“«‰¥â«à“

ª√—∫μ—«‡æ◊ËÕ§«“¡Õ¬Ÿà√Õ¥¢ÕßÕß§å°√°Á«à“‰¥â

°“√ª√—∫μ—«¢ÕßÕß§å°√„π¿“§ à«πμà“ßÊ ÷́Ëß‡ªìπº≈æ«ß¡“®“°°“√æ—≤π“¢Õß‡∑§‚π‚≈¬’ “√ π‡∑»

·≈–°“√ ◊ËÕ “√ (ICT) ‚¥¬‡©æ“–Õ¬à“ß¬‘Ëß‡¡◊ËÕÕ‘π‡∑Õ√å‡πÁμ‰¥â√—∫°“√æ—≤π“π”¡“ Ÿà°“√„™âß“π„π‡™‘ßæ“≥‘™¬å

‰¥â°àÕ„Àâ‡°‘¥°“√‡ª≈’Ë¬π·ª≈ßÕ¬à“ß¡“°¡“¬¡À“»“≈μàÕ¡«≈¡πÿ…¬™“μ‘·≈–‡»√…∞°‘®‚≈°„π‡°◊Õ∫∑ÿ°¡‘μ‘

·≈–‡°‘¥º≈μàÕ‡π◊ËÕßμ“¡¡“®π¬“°∑’Ë®–À¬ÿ¥¬—Èß‰¥â ∫“ß§π‡√’¬°ª√“°Æ°“√≥å∑’Ë‡°‘¥®“°°“√„™âÕ‘π‡∑Õ√å‡πÁμ

Õ¬à“ß·æ√àÀ≈“¬π’È«à“ ç°“√ªØ‘«—μ‘Õ‘π‡∑Õ√å‡πÁμé (Internet Revolution)

 ‘Ëß∑’ËÕß§å°√μà“ßÊ ®–μâÕß∑” ≥ ‡«≈“π’È§◊Õ °“√ª√—∫μ—«‡¢â“À“ ‘Ëß∑’Ë‡√’¬°«à“ ç§«“¡‡®√‘≠‡μ‘∫‚μ∑’Ë¬—Ëß¬◊πé

(Sustainable growth) ‡æ◊ËÕ√—°…“Õß§å°√„Àâæâπ®“°«‘°ƒμ∑’Ë‡°‘¥®“°°“√‡ª≈’Ë¬π·ª≈ß ¿“æ·«¥≈âÕ¡∑“ß‡»√…∞°‘®

 —ß§¡·≈–«—≤π∏√√¡ √«¡∑—Èß ¿“æ·«¥≈âÕ¡∑“ß∏√√¡™“μ‘‡Õß ‡æ◊ËÕ∑”μ—«„Àâ§ÿâπ‡§¬°—∫‚≈°¿“¬„μâ ç‡»√…∞°‘®

¢âÕ¡Ÿ≈‚§√ß¢à“¬é (Networked Information Economy) ´÷Ëß‰¥â‡¢â“¡“·∑π∑’Ë ç‡»√…∞°‘®¢âÕ¡Ÿ≈Õÿμ “À°√√¡é

(Industrial Information Economy) ∑’Ë¡’∫∑∫“∑¡“μ—Èß·μà°≈“ß»μ«√√…∑’Ë 19 ®π∂÷ß»μ«√√…∑’Ë 20 ·≈–„™â

ª√–‚¬™πå®“° ‘Ëß∑’Ë‡°‘¥¢÷Èπ®“°‡»√…∞°‘®¬ÿ§„À¡àÕ¬à“ß‡μÁ¡∑’Ë π—∫‡ªìπ∑—Èß‚Õ°“ ·≈–§«“¡∑â“∑“¬¢Õß∑ÿ°Õß§å°√

μàÕ¿“√°‘®π’È
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§ÿ≥ ¡∫—μ‘ ”§—≠¢Õß ç‡»√…∞°‘®¢âÕ¡Ÿ≈

‚§√ß¢à“¬é °Á§◊ÕÕ”π“®·≈–§«“¡‡ªìπ‡®â“¢Õß

∂Ÿ°°√–®“¬‰ª Ÿà∫ÿ§§≈∑’Ë‡™◊ËÕ¡μàÕ∂÷ß°—π¥â«¬‚§√ß¢à“¬

 ◊ËÕ “√∑’Ë¡’ª√– ‘∑∏‘¿“æ‡ªìπ°“√ √â“ß¡Ÿ≈§à“∑“ß

‡»√…∞°‘®·≈–æ≈—ß∑“ß —ß§¡ °“√¡’™àÕß∑“ß°“√ ◊ËÕ “√

ºà“π‚§√ß¢à“¬ “∏“√≥– ∑”„Àâ∫ÿ§§≈¡’‡ √’∑’Ë®–· ¥ß

§«“¡‡ÀÁπ √âÕß‡√’¬π μ√«® Õ∫ À√◊Õ·≈°‡ª≈’Ë¬π¢âÕ¡Ÿ≈

√–À«à“ß°—π‰¥â –¥«°¢÷Èπ ¡’Õ”π“®μàÕ√Õß‰¥â¡“°¢÷Èπ

‚¥¬‰¡à®”‡ªìπμâÕßÕ“»—¬™àÕß∑“ß¢Õß ◊ËÕÀ≈—° (Mass

media) ·μà‡ªìπ™àÕß∑“ßÕ‘ √–∑’Ë‰¡à “¡“√∂§«∫§ÿ¡‰¥â

®“°‡®â“¢Õß ◊ËÕ„À≠àÊ ∑’Ë¡’∑—Èß‡ß‘π·≈–Õ”π“®·≈–

·πàπÕπ«à“æ≈—ß¢Õß —ß§¡∑’Ë¡’°“√‡™◊ËÕ¡μàÕ¢Õß∫ÿ§§≈

¿“¬„μâ‚§√ß¢à“¬¢âÕ¡Ÿ≈π’È‡ªìπ ‘Ëß∑’Ë‰¡à “¡“√∂ ◊́ÈÕ‰¥â

¥â«¬‡ß‘π ‡ªìπ¡Ÿ≈§à“∑“ß —ß§¡∑’Ë‡°‘¥¢÷Èπ®“° ¿“«–

çπÕ°√–∫∫μ≈“¥é (Non-market based) ¿“¬„μâ

Õ‘∑∏‘æ≈¢Õß ç‡∑§‚π‚≈¬’§≈◊Ëπ≈Ÿ°„À¡àé (New wave

technology) Õ—π‡°‘¥®“°·√ß¢—∫¢Õß§Õ¡æ‘«‡μÕ√å

·≈–‚∑√»—æ∑å‡§≈◊ËÕπ∑’Ë¡’√“§“∂Ÿ°≈ß °“√‡¢â“∂÷ß

Õ‘π‡∑Õ√å‡πÁμßà“¬·≈–√“§“∂Ÿ° ·≈–√–∫∫μà“ßÊ

‡ªìπ√–∫∫‡ªî¥ (Open source) ¡“°¢÷Èπ ç‡∑§‚π‚≈¬’

§≈◊Ëπ≈Ÿ°„À¡àé °àÕ„Àâ‡°‘¥°“√‡ª≈’Ë¬π·ª≈ß„π∑“ß

 √â“ß √√§å¡“°¡“¬·≈–‡ªìπ à«π∑’Ë∑”„Àâª√–«—μ‘»“ μ√å

μâÕß∫—π∑÷°‰«â«à“¡πÿ…¬å°”≈—ß‡¢â“ Ÿà¬ÿ§∑’Ë ‡√’¬°«à“

ç¬ÿ§·Ààß°“√¡’ à«π√à«¡é (The Age of participations)

‡ªìπ¬ÿ§∑’Ë¡πÿ…¬å “¡“√∂„™â‡∑§‚π‚≈¬’„π°“√¡’ à«π√à«¡

‡æ◊ËÕπ”‡ πÕ¢à“«  √â“ß§«“¡§‘¥„À¡àÊ  √â“ß·≈–

·∫àßªíπ§«“¡∫—π‡∑‘ß¥â«¬μ—«‡Õß √«¡∑—Èß„™â ‘Ëß∑’Ëμ—«‡Õß

 √â“ß¢÷Èπ¡“¥â«¬

Social software
Õ‘∑∏‘æ≈¢Õß Õ‘π‡∑Õ√å‡πÁμ ‰¥â √â“ßª√“°Ø°“√≥å

Õ—π∑”„Àâ¡πÿ…¬åμâÕß∑÷Ëß°—∫§«“¡ “¡“√∂¢Õß¡—π

‰¡àμà“ß®“°¬ÿ§∑’Ë¡πÿ…¬åμ◊Ëπμ–≈÷ß°—∫°“√§âπæ∫

°√–· ‰øøÑ“À√◊Õ°“√æ∫ª√–‚¬™πå®“°πÈ”¡—π

§«“¡·μ°μà“ß°Á§◊Õ ‘Ëß∑’Ë®–∑”„Àâ‚≈°æ≈‘°º—π„π«—ππ’È

‰¡à„™à∑√—æ¬“°√∑’Ë¡“®“°∏√√¡™“μ‘ ¥—ß‡™àπ°“√ √â“ß

¡Ÿ≈§à“„π¬ÿ§ ç‡»√…∞°‘®∫π¢âÕ¡Ÿ≈Õÿμ “À°√√¡é

(Industrial Information Economy) ∑’ËμâÕßæ÷Ëßæ“∂à“πÀ‘π

‡À≈Á°·≈–·√ßß“π¡πÿ…¬å‡ªìπÀ≈—° ·μà‡ªìπ∑√—æ¬“°√

∑’Ë‡°‘¥®“°Õß§å§«“¡√Ÿâ¢Õß¡πÿ…¬å ´÷Ëß√Ÿâ®—°°—π„π™◊ËÕ¢Õß

Software π—Ëπ‡Õß ·≈– Software ∑’Ë°”≈—ß∑√ßÕ‘∑∏‘æ≈

·≈–¡’æ≈—ß¢—∫‡§≈◊ËÕπÕ¬à“ß¡À“»“≈ ≥ «—ππ’È‰¥â·°à

Software ∑“ß —ß§¡À√◊Õ∑’Ë‡√’¬°°—πμ‘¥ª“°«à“ Social

software ´÷Ëß‡ªìπ Software ∑’ËºŸâ„™â “¡“√∂∑’Ë®–¡’

 à«π√à«¡·≈–·∫àßªíπ¢âÕ¡Ÿ≈´÷Ëß°—π·≈–°—π Software

∑’Ë«à“π’È‡¡◊ËÕπ”‰ª„™âß“π√à«¡°—∫Õ‘π‡∑Õ√å‡πÁμ ®–∑”„Àâ

‡°‘¥‚§√ß¢à“¬∑“ß —ß§¡ (Social network) ¢÷Èπ∫π‚≈°

¢ÕßÕ‘π‡∑Õ√å‡πÁμ μ—«Õ¬à“ß¢Õß‚§√ß¢à“¬∑“ß —ß§¡∫π

Õ‘π‡∑Õ√å‡πÁμ∑’Ë·æ√àÀ≈“¬¡“° ‰¥â·°à MySpace ·≈–

Facebook ‡ªìπμâπ πÕ°®“°π’È¬—ß¡’‚§√ß¢à“¬∑“ß —ß§¡

∑’Ë‡ªìπ™àÕß∑“ß„π°“√·∫àßªíπ·≈–¡’ à«π√à«¡„π√Ÿª·∫∫

¢Õß ◊ËÕ·∫∫¿“æπ‘Ëß·≈–¿“æ‡§≈◊ËÕπ‰À« ‡™àπ Flickr

·≈– YouTube √«¡∂÷ß à«π∑’Ë¡’°“√„™âß“π„π‡™‘ßæ“≥‘™¬å

‡™àπ Amazon ·≈– eBay ‡ªìπμâπ

‚§√ß¢à“¬∑“ß —ß§¡∑’Ë°≈à“«¡“·≈â« ®–„™â

§ÿ≥ ¡∫—μ‘∫“ßÕ¬à“ß√à«¡°—π ‡™àπ °“√„™â Open API

(Application Software Interface: ‡ªìπ Interface ∑’ËÕ¬Ÿà

„π Software program ‡æ◊ËÕ∑”„Àâ Software ∑’Ëμ‘¥μ—Èß

Interface ª√–‡¿∑π’È  “¡“√∂‡™◊ËÕ¡μàÕ°—∫ Software

Õ◊ËπÊ ‰¥â) °“√„™â§ÿ≥ ¡∫—μ‘„π°“√ Upload ¢âÕ¡Ÿ≈·≈–

 ◊ËÕμà“ßÊ ‡ªìπμâπ
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Social software ∑’Ë ‡À¡“– ¡§«√®–μâÕß

ª√–°Õ∫¥â«¬§ÿ≥ ¡∫—μ‘∑—Ë«Ê ‰ª (∑’Ë‡√’¬°√«¡Ê °—π«à“

SLATE) ¥—ßμàÕ‰ªπ’È

Search: ‡ªìπ§ÿ≥ ¡∫—μ‘∑’Ë “¡“√∂„ÀâºŸâ„™â

 “¡“√∂§âπÀ“ºŸâ„™â§πÕ◊ËπÊ À√◊Õ Content μà“ßÊ

∑’Ë‡°’Ë¬«¢âÕß‰¥â

Link: ‡ªìπ§ÿ≥ ¡∫—μ‘∑’Ë “¡“√∂∑”„ÀâºŸâ„™â

§πÀπ÷Ëß‡™◊ËÕ¡μàÕ°—∫ºŸâ„™âÕ◊ËπÊ „π°≈ÿà¡‡¥’¬«°—πÀ√◊Õ

„™â Content √à«¡°—π

Authoring: ‡ªìπ§ÿ≥ ¡∫—μ‘∑’Ë„ÀâºŸâ„™â∑’ËμâÕß°“√

¡’ à«π√à«¡„π°“√‚æ ¢âÕ§«“¡ ·μàßÀπ—ß ◊ÕÀ√◊Õ

®—¥∑”‡Õ° “√∫πÕ‘π‡∑Õ√å‡πÁμ  “¡“√∂„™â Blog À√◊Õ

Wikipedia ‡æ◊ËÕ«—μ∂ÿª√– ß§å¥—ß°≈à“«‰¥â

Tags: ºŸâ„™â “¡“√∂·¬°·¬–ª√–‡¿∑¢Õß

Content ‰¥â ‚¥¬°“√„ à§” —ÈπÊ ‡æ◊ËÕ™à«¬„π°“√ ◊∫§âπ

¢âÕ¡Ÿ≈

Extension: πÕ°®“°§ÿ≥ ¡∫—μ‘¥â“π Tagging

·≈â« √–∫∫¬—ß®—¥∑” à«π∑’Ë‡√’¬°«à“ Extension ‡æ◊ËÕ„Àâ

ºŸâ„™â¬—ß “¡“√∂μàÕ¬Õ¥‡æ◊ËÕ¥Ÿ ‘Ëß∑’ËμâÕß°“√μàÕ‰ªÕ’°

∫π·π«§‘¥∑’Ë«à“ ç∂â“§ÿ≥™Õ∫ ‘Ëßπ—Èπ ¥â«¬ Extension

§ÿ≥®–™Õ∫ ‘Ëßπ’È¥â«¬é

Signal: ‡¡◊ËÕ¡’¢âÕ¡Ÿ≈„À¡àÊ ‡°‘¥¢÷Èπ ºŸâ„™â®–

‰¥â√—∫ Signal ´÷Ëß∫Õ°„Àâ√Ÿâ«à“ ¢≥–π’È Content ∑’ËÕ¬Ÿà„π

§«“¡ π„®¡“∂÷ß·≈â«

πÕ°®“°§ÿ≥ ¡∫—μ‘¥—ß°≈à“«¢â“ßμâπ·≈â« Social

software μâÕßßà“¬μàÕ°“√„™âß“π·≈–‡¡◊ËÕπ”‰ª„™â

μâÕß‰¡à°√–∑∫μàÕ‚§√ß √â“ß¢Õß Software ¢ÕßºŸâ„™â

∑—Èßπ’È§ÿ≥ ¡∫—μ‘‡æ‘Ë¡‡μ‘¡¥—ß°≈à“«§◊Õ

Freeform: ‰¡à°’¥°—π°“√‚æ ¢âÕ§«“¡À√◊Õ

°“√„Àâ¢âÕ¡Ÿ≈®“°∫ÿ§§≈À√◊Õ°≈ÿà¡§π

Network oriented: ¢âÕ¡Ÿ≈∑ÿ°ª√–‡¿∑μâÕß

 “¡“√∂‡¢â“∂÷ß¥â«¬ Web

Social: ‚ª√àß„ „π°“√‡¢â“∂÷ß¢âÕ¡Ÿ≈ ¡’§«“¡

À≈“°À≈“¬¢Õß¢âÕ¡Ÿ≈·≈–§«“¡À≈“°À≈“¬¢Õß

°≈ÿà¡§π„π —ß§¡·≈–¡’§«“¡‡ªî¥‡º¬

Emergence: ®–μâÕß¡’°√–∫«π°“√„π°“√

· «ßÀ“·≈–¥÷ß¿Ÿ¡‘ªí≠≠“¢Õß à«π√«¡‰¥â

¥â«¬§ÿ≥ ¡∫—μ‘¥—ß°≈à“«À“°π” Software

ª√–‡¿∑π’È¡“„™â„πÕß§å°√ °Á®–∑”„ÀâÕß§å°√¡’‡§√◊ËÕß¡◊Õ

 ”À√—∫√«∫√«¡¢âÕ¡Ÿ≈ §«“¡‡ÀÁπ·≈–°“√·°â‰¢

ªí≠À“¥â«¬§«“¡™“≠©≈“¥¢Õß§π à«π„À≠à∑—Èß„π

·≈–πÕ°Õß§å°√ ¡“‰«â∫π Platform Õ—πÀπ÷Ëß·≈–

¥â«¬°“√∫√‘À“√®—¥°“√¢ÕßΩÉ“¬∫√‘À“√¢âÕ¡Ÿ≈‡À≈à“π’È

®–∂Ÿ°π”‰ª«‘‡§√“–Àå·≈–π”‰ª Ÿà°“√·°â‰¢ªí≠À“

À√◊Õæ—≤π“Õß§å°√μ“¡æ—π∏°‘®∑’Ë°”Àπ¥‰«â

Social software ∂â“π”‰ª„™â„πÕß§å°√°Á®–

‡√’¬°«à“ Enterprise Social software ´÷Ëß∂◊Õ‡ªìπ‡§√◊ËÕß¡◊Õ

∑’Ë ”§—≠∑’Ë ÿ¥¢ÕßÕß§å°√ ‡ªìπ°“√ª√–¬ÿ°μå„™â Social

software „Àâ‡À¡“– ¡°—∫√–∫∫ “√ π‡∑»¿“¬„π

Õß§å°√√«¡∂÷ß Software platform ª√–‡¿∑μà“ßÊ

∑’ËÕß§å°√π”¡“„™â ¥—ßπ—Èπ„π∫∑§«“¡π’È ∂â“æŸ¥∂÷ß

çÕß§å°√‡æ◊ËÕ«—πæ√ÿàßπ’Èé ®–À¡“¬∂÷ßÕß§å°√∑’Ë‡∑’¬∫‰¥â

°—∫§”«à“ çÕß§å°√¬ÿ§∑’Ë 2é À√◊Õ Enterprise 2.0

π—Ëπ‡Õß ·≈–„π∫∑§«“¡π’È®–„™â™◊ËÕ∑—Èß Õß ≈—∫°—π‰ª

Web 2.0
°“√μ‘¥μàÕ¢Õß∫ÿ§§≈ºà“π‚§√ß¢à“¬Õ‘π‡∑Õ√å‡πÁμ

¥â«¬ Social software ª√–‡¿∑μà“ßÊ ®π°≈“¬‡ªìπ

‚§√ß¢à“¬∑“ß —ß§¡π—Èπ Õ∏‘∫“¬‰¥â«à“‡ªìπ çªÆ‘°√‘¬“

‚§√ß¢à“¬é (Network effect) À√◊Õ Network externality

Õ—π‡ªìπ°“√ √â“ß§ÿ≥§à“∫π‚§√ß¢à“¬®“°°“√μ‘¥μàÕ°—π

¢Õß∫ÿ§§≈ ‡¡◊ËÕ¡’∫ÿ§§≈μ‘¥μàÕ°—π¡“°¢÷Èπ§ÿ≥§à“¢Õß
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‚§√ß¢à“¬®–‡æ‘Ë¡¢÷Èπ ‰¡à«à“‚§√ß¢à“¬π—Èπ®–‡ªìπ‚§√ß¢à“¬

‚∑√»—æ∑åÀ√◊Õ‚§√ß¢à“¬Õ‘π‡∑Õ√å‡πÁμ°Áμ“¡ ∂â“®–„Àâ

‡®“–®ß‰ª„π‚≈°¢ÕßÕ‘π‡∑Õ√å‡πÁμ°Á§ß‡√’¬°ªØ‘°√‘¬“π’È

«à“ çªØ‘°√‘¬“‚§√ß¢à“¬∑“ß —ß§¡é (Social Network

effect) ·≈– Software ∑’Ëπ”¡“„™â‡æ◊ËÕ √â“ß Social

network °Á§◊Õ Social software ¥—ß∑’Ë°≈à“«¡“·≈â«

π—Ëπ‡Õß·≈– Web 2.0 §◊Õ Application ∑’Ë· ¥ß∂÷ß

§«“¡ ”‡√Á®¢Õß°“√„™â Social software ∑’Ë∑√ß§ÿ≥§à“

¡“°∑’Ë ÿ¥°Á«à“‰¥â

Web 2.0 ∂◊Õ‰¥â«à“‡ªìπ Version „À¡à¢Õß Web

÷́Ëß‰¡à‡æ’¬ß·μà™à«¬„ÀâºŸâ„™â “¡“√∂Õà“π¢âÕ¡Ÿ≈®“° Web

‡∑à“π—Èπ ·μà¬—ß¡’§ÿ≥ ¡∫—μ‘„π°“√∑”„ÀâºŸâ„™â¡’ à«π√à«¡

(Interactive facility) ‡æ◊ËÕ„Àâ Network ‡ªìπ‡ ¡◊Õπ

Platform ∑”„ÀâºŸâ„™â “¡“√∂„™â Platform π—ÈπÊ „π°“√

 √â“ß Application ·≈– Service μ≈Õ¥®πª√– ∫°“√≥å

·≈– —ß§¡∫πÕ‘π‡∑Õ√å‡πÁμ ‚¥¬ºà“π∑“ß Web Browser

πÕ°®“°π’È ºŸâ„™â “¡“√∂‡ªìπ‡®â“¢Õß¢âÕ¡Ÿ≈∫π Site ¢Õß

Web 2.0 ·≈–§«∫§ÿ¡¢âÕ¡Ÿ≈‡À≈à“π—Èπ‰¥â Web site

≈—°…≥–π’È ¡—°®–¡’‚§√ß √â“ß¢Õß°“√¡’ à«π√à«¡

∑’Ë‡√’¬°«à“ Architecture of Participation ´÷ËßºŸâ„™â “¡“√∂

∑’Ë®–‡æ‘Ë¡ ‘ËßÕ◊ËπÊ ∑’ËºŸâ„™â‡ÀÁπ«à“¡’§ÿ≥§à“≈ß∫π Application

μà“ßÊ ∑’Ë°”≈—ß„™âÕ¬Ÿà‰¥â °“√∑’Ë Web 2.0 ™à«¬„ÀâºŸâ„™â

¡’ à«π√à«¡„π°“√„™â Platform ∑’Ë √â“ß¢÷Èπ∫π Web 2.0

‰¥âπ—Èπ ‡ªìπ·π«§‘¥°“√¡’ à«π√à«¡„π°“√„™â Platform

√à«¡°—π (Participation platform) ∫“ß§√—Èß®÷ß‡√’¬°

Web 2.0 «à“ çParticipatory Webé

¥â«¬§ÿ≥ ¡∫—μ‘¥—ß°≈à“« Õß§å°√μà“ßÊ ®÷ß¡Õß‡ÀÁπ

§ÿ≥§à“¢Õß Web 2.0 ·≈–‡ÀÁπ«à“‡ªìπ‡§√◊ËÕß¡◊Õ

∑’Ë ”§—≠∑’Ë®–π”¡“„™â„π°“√æ—≤π“ °“√¡’ à«π√à«¡

(Collaboration) °“√·≈°‡ª≈’Ë¬π·≈–·∫àßªíπ¢âÕ¡Ÿ≈

(Information exchanging and sharing) °“√√«¡øíß™—Ëπ

μà“ßÊ ‡æ◊ËÕ≈¥§«“¡´È”´âÕπ (Integrating capabilities)

√«¡∂÷ß π«—μ°√√¡ (Innovation) ¿“¬„πÕß§å°√

Web 2.0 ‡√‘Ë¡μâπ®“°°“√æ—≤π“ Software

¢π“¥‡≈Á° ∑’Ë‡√’¬°«à“ Nepster ‡ªìπ Software ∑’Ëæ—≤π“

¢÷Èπ‚¥¬‡¥Á°Õ“¬ÿ·§à 18 ªï™◊ËÕ Shawn Fanning ∑”„Àâ

§π∑’Ë„™â Software ª√–‡¿∑π’È·∫àßªíπ‡ ’¬ß¥πμ√’°—π

ºà“πÕ‘π‡∑Õ√å‡πÁμ ´÷Ëß∂◊Õ‰¥â«à“‡ªìπ√Ÿª·∫∫„À¡à¢Õß

°“√·∫àßªíπ∫π —ß§¡¢ÕßÕ‘π‡∑Õ√å‡πÁμ Nepster

®–∑”°“√ Scan Õÿª°√≥å Hard drive ¢Õß„§√°Áμ“¡

∑’Ë Down load program ¢Õß Nepster ‰«â ®“°π—Èπ

°Á‰ª √â“ß√“¬°“√‡æ≈ß∫π Server °≈“ß ∑’Ë§«∫§ÿ¡

¥Ÿ·≈‚¥¬ Shawn Fanning √“¬°“√‡æ≈ß∑’Ë √â“ß¢÷Èπ

ª√–°Õ∫‰ª¥â«¬¢âÕ¡Ÿ≈‡°’Ë¬«°—∫‡æ≈ß∑—ÈßÀ¡¥ ‡™àπ

™◊ËÕ‡æ≈ß »‘≈ªîπ Õ—≈∫—È¡ ·≈– §ÿ≥¿“æ‡ ’¬ß ‡ªìπμâπ

ºŸâ‡≈àπ Nepster ®–§âπÀ“(search) ‡æ≈ß∑’ËμâÕß°“√®“°

√“¬°“√‡æ≈ß¥—ß°≈à“« ´÷Ëß‡æ≈ß‡À≈à“π—Èπ®–∂Ÿ° Download

‚¥¬μ√ß¡“®“°§Õ¡æ‘«‡μÕ√å¢Õß ¡“™‘° Nepster

Nepster ‰¥â√—∫§«“¡π‘¬¡‡ªìπÕ¬à“ß¡“°®“°ºŸâ∑’Ë

™◊Ëπ™Õ∫°“√·≈°‡ª≈’Ë¬π∫∑‡æ≈ß√–À«à“ß°—π„πÀ¡Ÿà

 ¡“™‘° ®“°¢âÕ¡Ÿ≈¢Õß∫√‘…—∑ Media Metrix ´÷Ëß‡ªìπ

∫√‘…—∑∑’Ë«‘®—¬‡√◊ËÕß ◊ËÕæ∫«à“ „π™à«ßμâπªï 2001 ¡’§π°«à“

26 ≈â“π§π„™â∫√‘°“√ Nepster ·≈–„™â‡«≈“¡“°°«à“

100 ≈â“π™—Ë«‚¡ßμàÕ‡¥◊Õπ„π°“√·≈°‡ª≈’Ë¬π‡ ’¬ß‡æ≈ß

√–À«à“ß°—π Shawn Fanning ‰¥âæ‘ Ÿ®πå„Àâ‚≈°‰¥â√—∫√Ÿâ«à“

Õ‘π‡∑Õ√å‡πÁμ “¡“√∂∑’Ë®–∑”„Àâ§Õ¡æ‘«‡μÕ√å∑’ËÕ¬Ÿà

Àà“ß°—π§π≈–¡ÿ¡‚≈°°≈“¬‡ªìπ§Õ¡æ‘«‡μÕ√å¡À÷¡“

‡§√◊ËÕß‡¥’¬«„π°“√·∫àßªíπ¢âÕ¡Ÿ≈ (a single shared

computer) ‡æ’¬ß·§à ¡“™‘°·μà≈–§π Down load

software Nepster ‰«â∑’Ë‡§√◊ËÕß¢Õßμ—«‡Õß‡∑à“π—Èπ Nepster

‡ªî¥„Àâ∫√‘°“√‰¥â‰¡àπ“π°Á‡®Õªí≠À“™‘Èπ„À≠à´÷Ëß‰¡à„™à

ªí≠À“∑“ß‡∑§π‘§ ·μà‡ªìπªí≠À“‡√◊ËÕß∫√‘°“√∑’Ë

º‘¥°ÆÀ¡“¬ ‡æ√“–‡®â“¢Õß≈‘¢ ‘∑∏‘Ï´÷Ëß°Á§◊Õ»‘≈ªîπ

·≈–§à“¬‡æ≈ß‰¡à¬‘π¬Õ¡ „π∑’Ë ÿ¥ Nepster °Á‰ª‰¡à√Õ¥
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Shawn Fanning ∂Ÿ°‡®â“¢Õß≈‘¢ ‘∑∏‘ÏøÑÕß√âÕß„π∞“π–

‡ªìπºŸâ≈–‡¡‘¥≈‘¢ ‘∑∏‘Ï Nepster ®÷ßμâÕßªî¥μ—«≈ß„π

ƒ¥Ÿ√âÕπ¢Õßªï 2001

·¡â«à“ Nepster ®–ªî¥μ—«‰ª·≈â«°Áμ“¡ ·μà

·π«§‘¥¢Õß°“√π”Õ‘π‡∑Õ√å‡πÁμ¡“„™â„π°“√·∫àßªíπ

¢âÕ¡Ÿ≈√–À«à“ß§Õ¡æ‘«‡μÕ√å∑’Ë Shawn Fanning  √â“ß‰«â

‰¥â°≈“¬¡“‡ªìπ∏ÿ√°‘® Computing service ∑’Ë¡’¡Ÿ≈§à“

¡À“»“≈ ‡ªìπ°“√„™â software ∫π Internet platform

·∑π°“√„™â Software application ∫π Hard drive

¢Õß·μà≈–§π ∑”„Àâ‡°‘¥°“√ √â“ß‚§√ß¢à“¬∑“ß —ß§¡

ºà“πÕ‘π‡∑Õ√å‡πÁμ ‡™àπ MySpace Facebook Twitter

Linkedin Foursquare YouTube ·≈– Flickr ‡ªìπμâπ

∫√‘°“√∫πÕ‘π‡∑Õ√å‡πÁμ‡À≈à“π’È®–∑”„Àâ§”«à“ Economics

of computing ‡∑’¬∫‰¥â°—∫§”«à“ Economics of mechanical

power ÷́Ëß¡’ à«π ”§—≠„π°“√ √â“ß‚≈°„π»μ«√√…

∑’Ëºà“π¡“

μ—«Õ¬à“ß¢Õß∫√‘…—∑·≈– Website ∑’Ë¡’°“√π”

Application ¢Õß Web 2.0 ¡“„™âß“π‰¥âÕ¬à“ß

·æ√àÀ≈“¬‰¥â·°à

Wikipedia : ‡ªìπ Encyclopedia ∑’Ë‡°‘¥¢÷Èπ®“°

¿Ÿ¡‘ªí≠≠“·≈–§«“¡√à«¡¡◊Õ¢Õß§π à«π„À≠à„π‚≈°

Õ‘π‡∑Õ√å‡πÁμ

Facebook ·≈– MySpace : ‡ªìπ‚§√ß¢à“¬

∑“ß —ß§¡∫πÕ‘π‡∑Õ√å‡πÁμ∑’Ë·æ√àÀ≈“¬ ¡’Õ‘∑∏‘æ≈

 Ÿß¬‘ËßμàÕ —ß§¡

Delicious : ‡ªìπ Web-bookmarking resource

∑’Ë®—¥‡°Á∫√“¬™◊ËÕ¢Õß Web μà“ßÊ ∑’Ëª√– ∫§«“¡ ”‡√Á®

·≈–‡ªìπ∑’Ëπ‘¬¡¡“°∑’Ë ÿ¥·ÀàßÀπ÷Ëß

Blogger ·≈– Typepad : ‡ªìπ Website ∑’Ë

„Àâ∫√‘°“√ √â“ß Web lob (Blogging utility) ∑’Ë¡’ºŸâπ‘¬¡

„™âß“π¡“°

Google : ‡ªìπ ÿ¥¬Õ¥¢Õß Search Engine

Craigslist : ‡ªìπ Website ‚¶…≥“∑’Ë¡’™◊ËÕ‡ ’¬ß

·≈–ª√– ∫§«“¡ ”‡√Á®‡ªìπÕ¬à“ß Ÿß„π°“√„™â

Õ‘π‡∑Õ√å‡πÁμ‡ªìπ ◊ËÕ‚¶…≥“

°“√π” Web 2.0 ¡“„™â„πÕß§å°√ ‰¡à‡æ’¬ß·μà

®–‡ªìπ°“√æ≈‘°‚©¡Àπâ“¢ÕßÕß§å°√„π¥â“π‚§√ß √â“ß

·≈–°“√∫√‘À“√®—¥°“√Õß§å°√‡∑à“π—Èπ ·μà¬—ß√«¡‰ª∂÷ß

°“√‡ª≈’Ë¬π·ª≈ß√Ÿª·∫∫¢Õß°“√μ≈“¥ (Marketing)

÷́Ëß®–∑”„ÀâÕß§å°√∑’Ë‡§¬√Ÿâ®—°·μà§”«à“éºŸâ∫√‘‚¿§é

(Consumer) ‰ª Ÿà§”«à“ çºŸâ∫√‘‚¿§°÷ËßºŸâº≈‘μé ´÷Ëß∑”„Àâ

§”«à“ çProsumeré ∑’Ëπ—°§‘¥π—°‡¢’¬π‰¥â∫—≠≠—μ‘‰«â

‡¡◊ËÕ 40 ªï∑’Ë·≈â«‡ªìπ§«“¡®√‘ß

°≈à“«‰¥â«à“ Web 2.0 ‡ªìπ‡§√◊ËÕß¡◊Õ∑’Ë¡’

§«“¡®”‡ªìπÕ¬à“ß¬‘Ëß ”À√—∫ çÕß§å°√‡æ◊ËÕ«—πæ√ÿàßπ’Èé

‡æ◊ËÕ„™â√–¥¡§«“¡§‘¥¢Õß§π∑—ÈßÕß§å°√¡“√à«¡°—π

„π°“√ √â“ß¢âÕ¡Ÿ≈·≈–Õß§å§«“¡√Ÿâ„Àâ°—∫Õß§å°√

μ≈Õ¥®π°“√·°â‰¢ªí≠À“∑’Ë¡’§«“¡∑â“∑“¬À√◊Õ

ªí≠À“∑’ËÕß§å°√°”≈—ß‡º™‘≠Õ¬Ÿà

Enterprise 2.0
®“°ª√“°Ø°“√≥å¢Õß Web 2.0 ´÷Ëß¡’∫∑∫“∑

·≈–Õ‘∑∏‘æ≈Õ¬à“ß ŸßμàÕ —ß§¡ºà“π∑“ßºŸâ„™âÕ‘π‡∑Õ√å‡πÁμ

Õß§å°√μà“ßÊ ®÷ß¡Õß‡ÀÁπ§ÿ≥§à“¢Õß Web 2.0 ·≈–

‡ÀÁπ«à“‡ªìπ‡§√◊ËÕß¡◊Õ∑’Ë ”§—≠∑’Ë®–π”¡“„™â„π°“√æ—≤π“

°“√¡’ à«π√à«¡ (Collaboration) °“√·≈°‡ª≈’Ë¬π·≈–

·∫àßªíπ¢âÕ¡Ÿ≈ (Information exchanging and sharing)

°“√√«¡øíß™—Ëπμà“ßÊ ‡æ◊ËÕ≈¥§«“¡ È́” ấÕπ (Integrating

capabilities) √«¡∂÷ß π«—μ°√√¡ (Innovation) ¿“¬„π

Õß§å°√ ¥—ßπ—ÈπÕß§å°√μà“ßÊ ®÷ß‡√‘Ë¡π” Web 2.0

‡¢â“¡“‡æ◊ËÕ‡ªìπ à«πÀπ÷Ëß¢ÕßÕß§å°√·≈–°≈“¬‡ªìπ

çÕß§å°√‡æ◊ËÕ«—πæ√ÿàßπ’Èé À√◊Õ∑’Ë√Ÿâ®—°°—π„π™◊ËÕ¢Õß

çEnterprise2.0é „π∑’Ë ÿ¥



310 «“√ “√ °∑™. 2553

‡π◊ËÕß®“° çÕß§å°√‡æ◊ËÕ«—πæ√ÿàßπ’Èé ¡’§ÿ≥ ¡∫—μ‘

∑’Ë·μ°μà“ß®“°Õß§å°√∑’Ë¡’°“√∫√‘À“√®—¥°“√„π

√Ÿª·∫∫‡¥‘¡§àÕπ¢â“ß¡“° °“√„™â‡§√◊ËÕß¡◊Õ IT ∑’Ë

∑—π ¡—¬Õ¬à“ß‡¥’¬«Õ“®‰¡à‡æ’¬ßæÕ ·μàμâÕß°“√

°“√ª√—∫‡ª≈’Ë¬π«—≤π∏√√¡Õß§å°√μ≈Õ¥®πæƒμ‘°√√¡

¢Õß§π„πÕß§å°√ √«¡∑—Èß°“√‡ª≈’¬π·ª≈ß‚§√ß √â“ß

Õß§å°√·≈–§«“¡°≈â“À“≠¢ÕßºŸâ∫√‘À“√„π°“√

μ—¥ ‘π„®‡≈◊Õ°ª√—∫‡ª≈’Ë¬πÕß§å°√‡æ◊ËÕ„Àâ∑—πμàÕ‚≈°

„π¬ÿ§ ç‡»√…∞°‘®∫π¢âÕ¡Ÿ≈‚§√ß¢à“¬é ¥â«¬

μ“√“ßμàÕ‰ªπ’È‡ªìπ°“√‡ª√’¬∫‡∑’¬∫§ÿ≥ ¡∫—μ‘

¢Õß çÕß§å°√·∫∫‡¥‘¡é (Enterprise 1.0) °—∫

çÕß§å°√‡æ◊ËÕ«—πæ√ÿàßπ’Èé (Enterprise 2.0)

μ“√“ß ‡ª√’¬∫‡∑’¬∫§«“¡·μ°μà“ß√–À«à“ß çÕß§å°√·∫∫‡¥‘¡é °—∫ çÕß§å°√‡æ◊ËÕ«—πæ√ÿàßπ’Èé

Õß§å°√·∫∫‡¥‘¡ (Enterprise1.0) Õß§å°√‡æ◊ËÕ«—πæ√ÿàßπ’È (Enterprise2.0)

Õß§å°√‡ªìπ≈”¥—∫™—Èπ (Hierarchy) Õß§å°√‡ªìπ·π«√“∫ (Flat organization)

¡’·√ß‡ ’¬¥∑“π (Friction) ßà“¬μàÕ°“√∫√‘À“√®—¥°“√ (Ease of organization flow)

Õß§å°√∫√‘À“√·∫∫√“™°“√ (Bureaucracy) ∫√‘À“√ß“π·∫∫©—∫‰« (Agility)

¢“¥§«“¡§≈àÕßμ—« (Inflexibility) ¡’§«“¡§≈àÕßμ—« (Flexibility)

¢—∫‡§≈◊ËÕπ¥â«‡∑§‚π‚≈¬’ IT ¢“¥°“√§«∫§ÿ¡®“°ºŸâ„™â ¢—∫‡§≈◊ËÕπ¥â«¬‡∑§‚π‚≈¬’®“°ºŸâ„™â

(IT Driven technology/Lack of user control) (User driven technology)

ß“π —Ëß°“√®“°ºŸâ∫√‘À“√√–¥—∫ Ÿß (Top down) ß“π√‘‡√‘Ë¡®“°√–¥—∫≈à“ß¢÷Èπ‰ª¬—ßºŸâ∫√‘À“√√–¥—∫ Ÿß

(Bottom up)

∫√‘À“√ß“π·∫∫√«¡»Ÿπ¬å (Centralized) ∫√‘À“√ß“π·∫∫‰¡à√«¡»Ÿπ¬å (Distributed)

∑’¡ß“πμâÕßÕ¬Ÿà„π∑’Ë‡¥’¬«°—π À√◊Õ Time zone ‡¥’¬«°—π ∑’¡ß“πÕ¬Ÿà∑—Ë«∑ÿ°Àπ·Ààß„π‚≈° (Teams are global)

(Teams are in one building/one time zone)

Õß§å°√·∫àßß“πμ“¡Àπâ“∑’Ë·≈–¡’¢Õ∫‡¢μ™—¥‡®π ‰¡à¡’°√Õ∫ß“π∑’Ë®”°—¥ ¢Õ∫‡¢μß“π‡ªìπ·∫∫‡ªî¥

(Silo and boundaries) (Fuzzy boundaries, open borders)

¢âÕ¡Ÿ≈∂Ÿ°ª°ªî¥ (Need to know) ‡ªî¥‡º¬ ¡’°“√μ‘¥μàÕ ◊ËÕ “√·≈–¡’§«“¡√—∫º‘¥™Õ∫

(Transparency)
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çÕß§å°√‡æ◊ËÕ«—πæ√ÿàßπ’Èé ¡‘‡æ’¬ß·μà‡ªìπÕß§å°√

∑’Ë‰¥â™◊ËÕ«à“¡’‡§√◊ËÕß¡◊Õ∑’Ë‡√’¬°«à“ Information Technology

À√◊Õ IT ∑’Ë∑—π ¡—¬‡∑à“π—Èπ ·μàÀ¡“¬§«“¡∂÷ß°“√„™â IT.

„Àâ‡ªìπª√–‚¬™πåμàÕ°“√· «ßÀ“·≈–·∫àßªíπ§«“¡√Ÿâ

°“√√à«¡ √â“ß«—≤π∏√√¡Õß§å°√ °“√æ—≤π“°“√‡√’¬π√Ÿâ

·°àæπ—°ß“π„À¡à °“√∑”„Àâ§π„πÕß§å°√¡’æŸ¥§ÿ¬

·≈– —¡º— °—π¡“°¢÷Èπ ®“°°≈ÿà¡§π°≈ÿà¡‡≈Á°‰ª®π∂÷ß

§π°≈ÿà¡„À≠à¢ÕßÕß§å°√‡æ◊ËÕ¥÷ß‡Õ“ ‘Ëß∑’Ë ‡√’¬°«à“

ç¿Ÿ¡‘ªí≠≠“¢Õß§π à«π„À≠àé ¡“„™âª√–‚¬™πå·°à

Õß§å°√„Àâ¡“°∑’Ë ÿ¥·≈–§”«à“ çEnterprise 2.0é πà“®–

‡ªìπ§”μÕ∫∑’Ë„°≈â‡§’¬ß∑’Ë ÿ¥ ”À√—∫ çÕß§å°√‡æ◊ËÕ

«—πæ√ÿàßπ’Èé

Õ¬à“ß‰√°Áμ“¡°“√¡ÿàß Ÿà§«“¡‡®√‘≠‡μ‘∫‚μ∑’Ë

¬—Ëß¬◊π‚¥¬Õ“»—¬‡§√◊ËÕß¡◊Õ¥â“π IT π—Èπ‰¡à„™à‡√◊ËÕßßà“¬

‡ªìπ§«“¡∑â“∑“¬¢ÕßºŸâ∫√‘À“√·≈–μâÕß°“√§«“¡

√à«¡¡◊Õ¢Õßæπ—°ß“π„π∑ÿ°√–¥—∫‚¥¬‡©æ“–Õ¬à“ß¬‘Ëß

§ÿ≥ ¡∫—μ‘ ·≈–·π«§«“¡§‘¥¢Õß çÕß§å°√‡æ◊ËÕ

«—πæ√ÿàßπ’Èé À≈“¬Ê Õ¬à“ß¢—¥°—∫§«“¡√Ÿâ ÷°À√◊Õ√–∫∫

∫√‘À“√®—¥°“√·∫∫‡¥‘¡®÷ß‡ªìπ‰ª‰¥â«à“ °“√¡ÿàß Ÿà·π«§‘¥

¢Õß çÕß§å°√‡æ◊ËÕ«—πæ√ÿàßπ’Èé Õ¬à“ß‡μÁ¡√Ÿª·∫∫

Õ“®‰¡à„™à‡√◊ËÕßßà“¬·≈–Õÿª √√§∑’Ë®–æ∫°Á§◊Õ §”∂“¡

∂÷ß‡√◊ËÕß‡∑§‚π‚≈¬’∑’ËÕ“®¬“°‡°‘π‰ªμàÕ°“√‡√’¬π√Ÿâ·≈–

°“√„™âß“π¢Õßæπ—°ß“π ∫“ß°√≥’Õ“®®–‚¥πμàÕμâ“π

®“°ΩÉ“¬∫√‘À“√∑’Ë‰¡àμâÕß°“√„Àâ¢âÕ¡Ÿ≈∂Ÿ°„™âÕ¬à“ßÕ‘ √–

À√◊Õ·¡â·μà°“√μàÕμâ“π®“°æ«°À—«Àπâ“ß“πμà“ßÊ ∑’Ë

‰¡àμâÕß°“√ª√—∫‡ª≈’Ë¬πμ—«‡Õß®“° ‘Ëß‡¥‘¡‰ª Ÿà ‘Ëß∑’Ë

„À¡à°«à“·≈–¥’°«à“ ‡æ’¬ß‡æ√“–«à“μâÕß°“√√—°…“

 ∂“π–·≈–§«“¡ ”§—≠¢Õßμπ‡Õß‡Õ“‰«â §”∂“¡

·≈–ªí≠À“‡À≈à“π’È‡ªìπ ‘Ëß∑’ËμâÕßπ”¡“æ‘®“√≥“°àÕπ

∑’Ë®–¡’°“√ÕÕ°·∫∫Õß§å°√‡æ◊ËÕ¡ÿàß Ÿà çÕß§å°√‡æ◊ËÕ

«—πæ√ÿàßπ’Èé

Õß§å°√·∫∫‡¥‘¡ (Enterprise1.0) Õß§å°√‡æ◊ËÕ«—πæ√ÿàßπ’È (Enterprise2.0)

„™â√–∫∫ “√ π‡∑»·∫∫¡’‚§√ß √â“ß·≈–„™â‡©æ“–ß“π „™â√–∫∫ “√ π‡∑»·∫∫„À¡à

(Information systems are structured and dedicated) (Information systems are emergent)

Õß§å°√∑”ß“πμ“¡°Æ‡°≥±å∑’Ë‡§√àß§√—¥ (Taxonomies) Õß§å°√∑”ß“π„π·∫∫∑’Ë‰¡à‡§√àß§√—¥„π‡√◊ËÕß°Æ‡°≥±å

¡“°π—° (Folksonomies)

Õß§å°√¡’§«“¡´—∫´âÕπ (Overly complex) Õß§å°√·∫∫‰¡à´—∫´âÕπ (Simple)

‡ªìπÕß§å°√·∫∫ªî¥ „™â¡“μ√∞“π‡©æ“– ‡ªìπÕß§å°√·∫∫‡ªî¥ (Open)

(Closed/proprietary standard)

∑”ß“πμ“¡‡«≈“∑’Ë°”Àπ¥ (Scheduled) ∑”ß“π‰¥â∑ÿ°‡«≈“‡¡◊ËÕ¡’§«“¡μâÕß°“√ (On demand)

√–¬–‡«≈“π”º≈‘μ¿—≥±å Ÿàμ≈“¥¬“«π“π √–¬–‡«≈“π”º≈‘μ¿—≥±å Ÿàμ≈“¥ —Èπ

(Long time to market cycles) (Short time to market cycles)

Source: www.e2conf.com
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 ‘Ëß∑’Ë∑â“∑“¬¡“°∑’Ë ÿ¥¢Õß°“√∑”„Àâ çÕß§å°√

‡æ◊ËÕ«—πæ√ÿàßπ’Èé ª√– ∫§«“¡ ”‡√Á®Õ’°Õ¬à“ßÀπ÷Ëß°Á§◊Õ

°“√‡æ‘Ë¡‡ªÕ√å‡´Áπμå¢ÕßºŸâ„™âÕ‘π∑√“‡πÁμ„πÕß§å°√‡æ◊ËÕ

„Àâ‡°‘¥°“√√–¥¡ ¡Õß®“°§π à«π„À≠à„Àâ¡“°∑’Ë ÿ¥

‡∑à“∑’Ë®–∑”‰¥â ´÷ËßμâÕßÕ“»—¬§«“¡æ¬“¬“¡¢Õß

ΩÉ“¬∫√‘À“√„π°“√ª√—∫‡ª≈’Ë¬πæƒμ‘°√√¡¢Õßæπ—°ß“π

„ÀâÀ—π¡“„™âÕ‘π∑√“‡πÁμ ‡æ◊ËÕ·≈°‡ª≈’Ë¬π¢âÕ¡Ÿ≈

·∑π°“√„™â‡æ◊ËÕ¢à“« “√Õ◊ËπÊ À√◊Õ‡æ◊ËÕª√–‚¬™πå¢Õß

μπ‡Õß

∫∑ √ÿª

‡π◊ËÕß®“° çÕß§å°√‡æ◊ËÕ«—πæ√ÿàßπ’Èé ‡ªìπÕß§å°√

∑’Ëπ”§ÿ≥ ¡∫—μ‘¢Õß Social Software ¡“„™âß“π·∑π

°“√μ‘¥ ◊ËÕ “√·∫∫‡¥‘¡´÷Ëß„™â‚∑√»—æ∑å e-mail ·≈–

°“√ àß Massage √–À«à“ß°—π´÷Ëß‡ªìπ°“√μ‘¥μàÕ√–À«à“ß

∫ÿ§§≈ ÷́Ëß∂◊Õ«à“‡ªìπ°“√ ◊ËÕ “√‚¥¬„™â‡§√◊ËÕß¡◊Õ

∑’Ëμ‘¥μàÕ°—π·∫∫ çChannelé ´÷ËßºŸâÕ◊Ëπ®–‰¡à‰¥â¬‘π

À√◊Õ‰¡à‡ÀÁπ·≈–‰¡à “¡“√∂ ◊∫§âπ (Searchable)  ‘Ëß∑’Ë

∫ÿ§§≈μ‘¥μàÕ ◊ËÕ “√°—π‰¥â ·μà„π‚≈°¢Õß°“√μ‘¥μàÕ

 ◊ËÕ “√¿“¬„π çÕß§å°√‡æ◊ËÕ«—πæ√ÿà ßπ’È é À√◊Õ

çEnterprise 2.0é π—Èπ ¡’§«“¡®”‡ªìπμâÕß·≈°‡ª≈’Ë¬π

¢âÕ¡Ÿ≈·≈–§«“¡√Ÿâ√–À«à“ß°—πÕ¬à“ß°«â“ß¢«“ß ¥—ßπ—Èπ

°“√„™âÕÿª°√≥å ◊ËÕ “√·∫∫ çChannelé ∑’Ë‡§¬„™â°—π

¡“Õ¬à“ß¬“«π“π®÷ßÕ“®‰¡à‡æ’¬ßæÕ·≈–‰¡à “¡“√∂

∑”„Àâ°“√√–¥¡ ¡Õß„π‚≈°¢ÕßÕ‘π‡∑Õ√å‡πÁμª√– ∫

§«“¡ ”‡√Á®‰¥â  ‘Ëß∑’Ë®–¡“∑¥·∑π°“√ ◊ËÕ “√·∫∫„™â

çChannelé °Á§◊Õ°“√μ‘¥μàÕ ◊ËÕ “√∑’ËÕ¬Ÿà∫π ‘Ëß∑’Ë‡√’¬°«à“

çPlatformé ́ ÷Ëß “¡“√∂®–√«∫√«¡‡Õ“ Digital Content

μà“ßÊ ®“°ºŸâ∑’ËμâÕß°“√¡’ à«π√à«¡‰¡à«à“®–Õ¬Ÿà∑’Ë¡ÿ¡‰Àπ

¢Õß‚≈°°Áμ“¡‡Õ“‰«â¥â«¬°—π ∑ÿ°§π “¡“√∂‡ÀÁπ

¢âÕ¡Ÿ≈‡À≈à“π’È·≈– “¡“√∂ ◊∫§âπ¢âÕ¡Ÿ≈‡À≈à“π’È‰¥â

μ—«Õ¬à“ß¢Õß Plateform ∑’Ë„™âß“π°—πÕ¬Ÿà∑—Ë«‰ª°Á§◊Õ

Web site ∑’ËÕ¬Ÿà„π√Ÿª·∫∫¢ÕßÕ‘π‡∑Õ√å‡πÁμ·≈–

Õ‘π∑√“‡πÁμ π—Ëπ‡Õß ®–‡ÀÁπ‰¥â«à“‡√◊ËÕß¢Õß°“√„™â°“√

μ‘¥μàÕ ◊ËÕ “√·∫∫„™â Plateform π—Èπ‰¡à‰¥â‡ªìπ

 ‘Ëß„À¡à‡≈¬ ·μà ‘Ëß∑’Ë„À¡à´÷Ëßπ”¡“ Ÿà‚≈°¢Õß Web 2.0

°Á§◊Õ°“√ª≈¥ª≈àÕ¬¢âÕ¡Ÿ≈¢à“« “√∑’Ë·μà‡¥‘¡‡§¬∂Ÿ°

®”°—¥Õ¬Ÿà°—∫‡®â“¢Õß¢âÕ¡Ÿ≈„Àâ‡ªìπÕ‘ √–∑’Ë§π∑—Èß‚≈°

 “¡“√∂√à«¡°—π„™â √à«¡°—πÕÕ°§«“¡‡ÀÁπ ·≈–

√à«¡°—π·°â‰¢ª√—∫ª√ÿß¢âÕ¡Ÿ≈¢à“« “√¥â«¬§«“¡ßà“¬

·≈–‡ªìπÕ‘ √– (Free and easy) ‚¥¬„™â‡∑§‚π‚≈¬’∫π

Plateform ¢ÕßÕ‘π‡∑Õ√å‡πÁμ·≈–Õ‘π∑√“‡πÁμ„π¬ÿ§¢Õß

Web 2.0 π—Ëπ‡Õß

°“√∑’ËÕß§å°√ “¡“√∂π” Social software

platform ‚¥¬‡©æ“–Õ¬à“ß¬‘Ëß °“√„™â Web 2.0

Õ¬à“ß¡’ª√– ‘∑∏‘¿“æ ‡æ◊ËÕ„ÀâÕß§å°√¡’§ÿ≥ ¡∫—μ‘

μ“¡∑’Ë‰¥â°≈à“«‰«â„πμ“√“ß‡ª√’¬∫‡∑’¬∫§ÿ≥ ¡∫—μ‘¢Õß

Õß§å°√ °Á‡∑à“°—∫«à“ Õß§å°√π—Èπ‰¥â‡√‘Ë¡μâπ¢Õß°“√¡ÿàß Ÿà

çÕß§å°√‡æ◊ËÕ«—πæ√ÿàßπ’Èé À√◊Õ çEnterprise 2.0é ·≈â«

§«“¡ ”‡√Á®¢Õß çÕß§å°√‡æ◊ËÕ«—πæ√ÿàßπ’Èé ®÷ß¡‘‰¥â

¢÷ÈπÕ¬Ÿà°—∫§«“¡æ√âÕ¡¢Õß√–∫∫ IT ·μà‡æ’¬ßÕ¬à“ß‡¥’¬«

·μàμâÕß¢÷ÈπÕ¬Ÿà°—∫§«“¡‡¢â“„®·≈–·√ßº≈—°¥—π¢Õß

ºŸâ∫√‘À“√·≈–§«“¡√à«¡¡◊Õ¢Õßæπ—°ß“πμ≈Õ¥®π

æƒμ‘°√√¡°“√„™âÕ‘π∑√“‡πÁμμ≈Õ¥®π§«“¡°≈â“À“≠

„π°“√· ¥ß§«“¡‡ÀÁπ„π‡™‘ß √â“ß √√§å¢Õßæπ—°ß“π

„πÕß§å°√¥â«¬
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Abstract
Radiocommunication in terms of wireless devices is a part of daily activity and includes the garage

door opener, remote control, toys, navigation system (land, air and sea), radio and TV broadcasting

(terrestrial and satellite), earphone, cordless telephone, card reader and Internet connection (Wi-Fi) in smart

phone devices. Some devices have to obtain radiocommunication licences, some do not. Most of these are

low-power and unlicensed devices, whose uses have increased over time. To manage the use of

radiocommunication is the duty of the National Regulatory Authority (NRA), which has established rules. In

Thailand, spectrum management has developed in several phases, from the establishment of an authority

without a radiocommunication act to the implementation of that act, the establishment of the National

Frequency Management Board, and the establishment of an independent regulator. This paper provides

a chronological account of how the spectrum assignment, especially spectrum commons, developed in

Thailand. Access to the archive of the Post and Telegraph Department, Thailand, including the minutes of

the National Frequency Management Board, and interviewing the relevant persons have provided the

rationale for spectrum commons, how it has been developed and why this concept is essential for the

regulator and society.

Keywords: radiocommunication, spectrum commons, spectrum management, spectrum assignment,

spectrum usage



316 «“√ “√ °∑™. 2553

Introduction
In Thailand, telecommunications developed

from wireline to wireless communication › from

telegraph, telephone over telegraph infrastructure,

and radiotelegraph for ship-to-shore communication

to radiocommunication for both broadcasting and

telecommunication. In the initial stage (without

regulations), the use of radiocommunication devices

was limited to government agencies, especially the

Navy and the Army. Frequency assignment was

made initially by His Majesty the King of Thailand;

after December 10, 1932, this authority was

transferred to the Prime Minister. The King delegated

his authority to the responsible ministry. The

ministry used the command-and-control approach

on a first-come first-served basis to authorize the

use of radiocommunication devices according to the

international treaty (Radiotelegraph Convention). Most

users were government agencies. There was

otherwise little usage and low demand, so

congestion of the use of radiocommunication did

not occur.

After the Radio Act was enacted, all

radiocommunication activities were prohibited

except with authorization granted by the Authority

in terms of radiocommunication licences. The

Authority was the Post and Telegraph Department

and still used the command-and-control approach

on a first-come first-served basis to authorize the

use of radiocommunication devices. However, the

Post and Telegraph Department functioned only

for radiocommunication licences, only in technical

respects, and did not take into consideration the

increasing demand of the use of radiocommunication

devices until congestion led to harmful interference.

The government realized that ùgoodû

spectrum management would manage frequencies

to provide efficient national allocation. Thus on March

26, 1974, the National Frequency Management Board

(NFMB) was established to determine the national

technical standard, to control, assign and

register frequency, to examine the standard of

radiocommunication devices, to create an efficient

procedure, to evaluate radiocommunication stations

and to coordinate all radiocommunication users.

NFMB was comprised of several representatives

from government agencies and chaired by the

Minister of Transport. NFMB acted as the approval

board before the Post and Telegraph Department

issued radiocommunication licences. NFMB

operated until 2002 while the Post and Telegraph

Department was transferred to the Ministry of

Information and Communication Technology.

On October 1, 2004, the National Telecom-

munications Commission (NTC) was established

and the Post and Telegraph Department was

dissolved by law, to become the Office of the NTC

on January 1, 2005. The new era of telecommuni-

cation with an independent regulator, NTC, was

founded in order to change the authorization

process to a licensing process. Not only the

technical aspects but also social and economic

aspects were included in the licensing process.
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The development of spectrum assignment

started from command and control, but the

spectrum commons (unlicensed devices) initiated

by NFMB delegated some authorities to the Post

and Telegraph Department and issued a Ministerial

Regulation for exemption of radiocommunication

licences. The use of a market-based approach for

frequency assignment was mentioned at NFMB

and NTC. Unfortunately, it was not a success.

The old scheme of frequency assignment,

command and control obstructs the emergence of

new technology because the strict regulation and

inflexible process cause a time lag between

technology and regulation. Although the exclusive

right to use spectrum in a market-based approach

provides more flexibility, the high price of bidding

becomes a burden for the new entrants. New

technologies render exclusive rights to use

spectrum unnecessary. The new frequency

assignment regime, spectrum commons with non-

exclusivity and decentralized managerial rights to

end users, is suitable for future technology.

This paper uses the method of archival or

document analysis to examine the rationale for why

frequency has been assigned, from the past until

the present. Data are extracted from the minutes

and summary of minutes of the National Frequency

Management Board [1], the archive of the

International Telecommunication Union in part of

Thailand (Siam) [2], the history of the Post and

Telegraph Department at its 100 year anniversary

[3], the regulations including the Radiotelegraph

Convention [4], the Radiotelegraph Act [5], the

Radiocommunication Act [6], the Sound and

Broadcasting Act [7], the Ministerial Regulations [8],

the National Telecommunication Commission

Regulations [9], the Constitution of Thailand [10],

the Act of Establ ishment of the National

Broadcasting Commission and the National

Telecommunication Commission [11], the

Telecommunication Business Act [12], and the Post

and Telegraph Department Regulations [13].

Additional interviews were made with persons

who helped to find the right documents and

confirm incidents. Using a natural framework to

analyze the events clarifies the institution of

spectrum commons.

This paper provides a chronological account

of how the spectrum assignment, especially

spectrum commons, developed in Thailand. The

paper consists of seven chapters. Chapter 1

examines the area of no regulation. Chapter 2 is

about the Radio Act. Chapter 3 concerns the

National Frequency Management Board. Chapter 4

deals with the establishment of an independent

regulator. Chapter 5 addresses the unlicensed

devices. Finally Chapter 6 gives a discussion and

conclusions.

1. No regulation
The first attempt to bui ld telegraph

infrastructure was made in the reign of King Rama

X, in 1869, by English telegraph technicians;

however, it failed to meet the deadline. In 1875,
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the Thai governmentûs Ministry of Defence built the

first telegraph infrastructure from Bangkok to Samuth

Pragran with a range of forty-five kilometres.

Moreover, the first telephone using telegraph

infrastructure was established between Bangkok

and Samuth Pragran to report on boat traffic at the

seafront. In the beginning stage, the communica-

tion was within government agencies only, but the

general public had telegraph service provided

on July 16, 1883. The building of telegraph

infrastructure with zinc-coated iron wires was

extended through the main provinces in Thailand

and connected to the neighbouring countries.

On August 4, 1883, the Post Department and

the Telegraph Department were established.

However, on April 21, 1883, Siam (now Thailand)

filed application for membership of the International

Telegraph Union (which changed its name to

International Telecommunication Union (ITU) in 1932),

and this obliged Thailand to adopt its conventions

and constitution.

In 1886, the Ministry of Defence transferred

the telephone and its related tasks to the Telegraph

Department to provide telephone service for the

general public.

On July 19, 1898, the Post Department and

the Telegraph Department were merged together

and formed the Post and Telegraph Department (PTD)

under the Ministry of Interior and mainly provided

postal and telegraph services.

In April 1903, the first attempt to use

radiotelegraph communication took place between

Koh Sri Chang, Chol Buri and Phu Khao Thong, Wat

Sa Ket, Bangkok, granted by the Ministry of Interior.

However, it failed.

In 1906, Thailand participated in the first

radiotelegraph conference and signed the

radiotelegraph convention in Berlin, Germany. In

1907, the first successful radiotelegraph communi-

cation in Thailand was conducted in the Navy and

Army.

In 1912, Thailand participated in the second

radiotelegraph conference, London, which revised

the first radiotelegraph convention to strengthen

measures relating to the improvement of safety at

sea by means of radiotelegraphy [4] after the

tragedy of the Titanic. Thailand also adopted the

word ùradioû to use in Thailand and translated it

into the Thai language in 1914.

In this period, the use of radiotelegraphy as

radiocommunication was only in government

agencies and strongly restricted. However, the use

of the radiotelegraph adopted the international

radiotelegraph convention in both Berlin and

London in 1906 and 1912, respectively. Frequency

assignment was made by the authority using the

international treaty as guidance on a first-come

first-serve basis. The use of radiotelegraphy was

limited for the general public because of the lack of

equipment and supporting regulations.
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A summary of significant events is shown in

Table 1.

Table 1: Period of no regulation

Time Event

1875 First telegraph infrastructure from Bangkok to

Samuth Pragran was built.

1883 First telegraph service for public was launched.

1883 Siam became an ITU member.

The Post Department and the Telegraph

Department was founded.

1906 Thailand signed the first radiotelegraph

convention in Berlin, Germany.

1907 First radiotelegraph communication in Thailand

was enacted.

1912 Thailand signed the second radiotelegraph

convention in London, UK.

1914 Thailand adopted ùradioû to be used in the Thai

language.

2. Radio Act › Command and
control
The first radio act in Thailand was enacted

on April 28, 1914, the Radiotelegraph Act. The Act

empowered the Post and Telegraph Department,

under the Ministry of Transport, to control the use

of telephony over radiotelegraphy on ships over Thai

seas and at shore or inland in Thailand. The use of

this radiotelegraphy endorsed the International

Radiotelegraph Convention, London, 1912 as

a necessary regulation. All radio stations should be

approved by the Minister of Transport prior to

installation, except use by the Army and the Navy.

The use of radiotelegraphy on commercial ships was

for distress and safety only. The second

amendment of the Radiotelegraph Act was in 1921

in order to allow ships on Thai seas including the

Koh Si Chang area to use radiotelegraph

communication temporarily by approval of the

Minister of Transport. On September 14, 1930, the

third amendment of the Radiotelegraph Act was

enacted in order to decentralize the power from

government to the Minister of Commerce and

Transport, to allow the general public to have

radiotelegraph receivers including trading,

possessing, using and installing licences.

During World War I (WWI), there was

prohibition on using all radiotelegraph communica-

tion within Thai territory, while Thailand declared

a neutral position on August 17, 1914 › until May

22, 1919, when cancellation of the prohibition of

using radiotelegraph communication was enacted

because Thailand joined the Allies in WWI.

Radiotelegraphy on board Allied and neutral ships

could be operated over Thai territory.

In 1927, the Navy transferred two

radiotelegraph stations, Sa La Daeng and Songkhla,

to the Post and Telegraph Department. Moreover,

an extension of 50 radiotelegraph stations in

provinces and districts throughout Thailand was built.

In the same year, the Minister of the

Ministry of Commerce and Transport conducted

a pi lot broadcasting stat ion and arranged
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 a radiocommunication meeting in Thailand in order

to allocate the frequency between the Post and

Telegraph Department under Ministry of Commerce

and Transport, the Ministry of Navy, Ministry of Army

and Department of Aircraft.

On January 15, 1928, international

radiotelegraphy was conducted by the Post and

Telegraph Department with a 20,000-watt vacuum

tube transmitter and high frequency (HF) between

Bangkok and Berlin.

On February 15, 1930, a permanent

broadcasting-sound station was established at

Phayathai Palace (Radio Bangkok at Phayathai) with

2,500 watts of transmitting power, 350-meter

wavelength or 826.44 kHz, 41-meter wavelength or

short wave radio, and 40-meter antenna tower.

The call signs of this station were HSP1 and HSP2.

In 1930, the Post and Telegraph Department

established two aeronautical radio stations at

Phisanulok and Don Muang to facilitate aeronautical

activity including weather news broadcasting,

direction and location finding. In 1934, the Post and

Telegraph Department established three additional

aeronautical radio stations at Nakhon Ratchasima,

Udon Thani, and Surat Thani. In 1938, the Post and

Telegraph Department established the last

aeronautical radio station at Koh Samui. In 1940,

the Post and Telegraph Department established the

radio beacon station north of Don Muang for

navigation systems and transferred all aeronautical

activities to the Department of Civil Aviation and

Aerothai Company Limited in 1948.

On February 1, 1935, a new Radiocommu-

nicat ion Act was enacted to replace the

Radiotelegraph Act in order to update regulation and

cope with the change of technology in

radiocommunication. The act empowered the Post

and Telegraph Department, Ministry of Commerce

to control the use of broadcasting receivers

including trading, importing, possessing, using,

making licences and the use of radio stations on

board ships and aircraft. The majority of this Act

related to broadcasting service. There were five

amendments of this Act in 1938, 1940, 1942, 1948

and 1954. In 1938, additional power was given to

the Prime Minister apart from the Minister of

Ministry of Commerce. In 1940, the definition of

repairing was included in the licence. In 1942, there

was an extension of the date line from March 31 to

December 31, and a change in responsibility to the

Minister of Transport. In 1948, additional power was

given to the Minister of Transport to issue special

licences for safety for civil aviation. In 1954, the

addition of a juristic person was designated by

Cabinet approval for exemption from the

Radiocommunication Act in order to promote the

broadcasting service in Thailand.

On April 1, 1939, the Post and Telegraph

Department transferred the broadcasting activities

to the Public Relation Department.

During World War II, in 1945, the power plant

in Bangkok was bombed, so the Minister of

Transport requested the Post and Telegraph

Department to prepare a spare broadcasting
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transmitter for temporary use and experimental

purposes which was named HS 1 PN. On June 5,

1946, the HS 1 PN extended its frequencies to 4755,

7022, 920 and 5955 kHz.

On February 8, 1955, two important Acts were

enacted: first, the new Radiocommunication Act,

and second, the Sound and Television Broadcasting

Act.

The Radiocommunication Act of 1955 revoked

all of the previous acts regarding radiocommunication

and prohibited the use of radiocommunication

equipment, the operation of radios, and the

reception of international news for commercial

purposes except with authorization granted by the

officials. The licences according to this Act were for

making, importing, possessing, using, exporting,

installing, radio operator, and international news

reception for commercial purpose. This Act

empowered the Minister of Transport to authorize

the aeronautical radio stations and empowered the

Post and Telegraph Department to control and

assign frequency to stations. However, the Act

limited the use of frequency to the Post and Tele-

graph Department, the Public Relation Department,

the Ministry of Defence and other specified

government agencies in the Ministerial Regulation.

There were two amendments of the Act in 1961

and 1992. In the 1961 amendment, permission was

granted for all government agencies to use

radiocommunication equipment. In the 1992

amendment, there was the addition of a new

trading licence, the empowerment of the Post

and Telegraph Department to authorize the

installation of radio stations, and the empowerment

of the Minister of Transport to exempt radio licences

for some services and charge the licensee

a frequency usage fee.

The Sound and Television Broadcasting

Act 1995 allowed the general public to use

broadcasting receivers by a one-time registration for

the lifetime of the receivers, and separated the

Broadcasting Act from the Radiocommunication Act.

Moreover, this Act prohibited transmitting sound and

television broadcasting service and making,

possessing, importing, exporting and trading of

receivers of sound and television broadcasting, and

use of radiocommunication equipment, except with

authorization granted by officials or specified in the

Ministerial Regulation. The licences according to this

Act were for transmitting sound or television

broadcasting service, making, possessing,

importing, exporting, and trading. This Act

empowered the Prime Minister and appointed the

Public Relation Department to use the Act.

However, the Act did not encroach on the Public

Relation Department, the Post and Telegraph

Department, the Ministry of Defence and other

specified government agencies in the Ministerial

Regulation. Thus, the Act controlled only the use of

sound and television broadcasting receivers;

however, the transmitters of sound and television

broadcasting fell under the Radiocommunication Act

and its amendments. There were three amendments

in 1959, 1978 and 1987. In the 1959 amendment,



322 «“√ “√ °∑™. 2553

permission was given for the general public to pos-

sess, import, export and trade sound and broad-

casting receivers without related licences. In the

1978 amendment, there was a revision of licence

fees according to the current economic situation. In

the 1987 amendment, there was an addition of media

in sound and television broadcasting services in-

cluding cable TV.

On June 24, 1955, a television broadcasting

station was established at Pang Khun Prom Palace

with the NTSC system of RCA from the USA. It

used Channel 4 for this station. On June 14, 1959,

the second television broadcasting station was

established with Channel 7 and the NTSC system.

During this period, both radiocommunication

and broadcasting acts were developed. As for the

Radiocommunication Act, there were three acts

including the Radiotelegraph Act 1914, the

Radiocommunication Act 1935 and the

Radiocommunication Act 1955. The purpose of the

Radio Act is to cover the areas where wireline

communication cannot be reached in the initial stage.

Moreover, the need for distress and safety

communication at sea and in the air makes

radiocommunication mandatory to implement. The

first radiocommunication were ship-to-shore,

developed into aeronautical radio stations for

aircraft, and grew into mass communication in sound

and television broadcasting service. As for the Sound

and Television Broadcasting Act, there was only

control on the use of broadcasting receivers and

content management, leaving the installation of

transmitting stations to the Radiocommunication Act.

The majority of radiocommunication usage occurred

in the government agencies only. The priority went

to national security, distress and safety at sea and

in the air, followed by broadcasting.

A summary of significant events is shown in

Table 2.

Table 2: Period of Radio Act

Time Event

1914 First radio act › the Radiotelegraph Act

1928 First international radiotelegraph › Bangkok and

Berlin

1930 First permanent sound broadcasting station ›

Phayathai Palace

Two aeronautical radio station › Phisanulok and

Don Muang

1935 The Radiocommunication Act enacted

1955 The Radiocommunication Act and the Sound and

Television Broadcasting Act enacted

First television broadcasting station › Channel 4

Pang Khun Prom Palace

3. National Frequency
Management Board ›
Command and Control
The Radiocommunication Act and the Sound

and Television Broadcasting Act were enacted on

February 8, 1955. These acts empowered the Post

and Telegraph Department and the Public Relations

Department to control the use of frequency of
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radiocommunication stations and issue sound and

television broadcasting licences, respectively.

However, there was no technical characteristic

imposed on the use of such radiocommunication

stations. Moreover, these two Acts did not encroach

on government agencies which had control over

radiocommunication stations. Thus, the Thai

government received experts from the United States

Operations Mission (USOM) to investigate and

report with recommendations to the Thai

government.

In the report of 1966, there was a crucial

recommendation to set up the Radio Regulatory

Office at the same level as the Department, in

order to determine the technical specifications of

radiocommunication devices, to assign frequency,

to register the use of frequency to the ITU, to

enforce the regulations, to solve interference

problems, to monitor the use of frequency, and to

research and develop radiocommunication services.

This office could be under any government agency.

On October 24, 1967, the Cabinet agreed

not to implement the Radio Regulatory Office, and

set up the Frequency Management Board instead.

Most   of the work of this board concentrated on

broadcasting, especially drafting its governmental

broadcasting regulations.

On February 8, 1972, the government agreed

to set up the National Frequency Management Board

by the suggestion of the Ministry of Defence in

order to strengthen the Post and Telegraph

Department in terms of staff and instruments.

This board supported the creation of the Radio

Regulatory Office inside the Post and Telegraph

Department, succeeded in 1973 with the Frequency

Management Bureau and dissolved.

Until March 26, 1974, the Thai cabinet

approved and ordered the Ministry of Transport to

establish the National Frequency Management

Board (NFMB) by the Ministry Order of 78/1974

on April 19, 1974 to examine and coordinate

radiocommunication activities before licences

were granted by the Post and Telegraph

Department.

In the beginning stage, the NFMB was

comprised of representatives from the Security

Council, the Military Communication Department,

the Post and Telegraph Department, the Prime

Ministerûs Office, the Ministry of Internal Affairs,

the Office of the National Economics and Social

Development Board, and the Budget Bureau, and

chaired by the Minister of Transport. In 1991, two

specialists were added to the NFMB.

NFMB had responsibility to determine the

national technical standard, to control, assign and

register frequency, to examine the standard of

radiocommunication devices, to create efficient

procedures, to evaluate the radiocommunication

stations and to coordinate all radiocommunication

users.

NFMB convened meetings from 1974 to 1979

and from 1982 to 2002. The NFMB meeting was on

a monthly basis. The total number of meetings was

164. The total number of considered issues was
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2,149. The number and issues of meetings are

shown in Table 3. NFMB worked as the approval

board for all radiocommunication activities in

Thai land and had the Post and Telegraph

Department work as the secretary of NFMB to

implement board decisions.

Table 3: National Frequency Management
Board meetings

agencies. Section 2 › Transmitting Power: all

transmitters should not operate over the given limit.

Section 3 › Antenna and Propagation: all antennas

should use the given specification. Section 4 ›

Frequency Assignment: only assigned frequencies

should be operated and followed under the Radio

Regulation and ITU Recommendations. Section 5 ›

Others: all transferred radiocommunication stations

should be approved by NFMB prior to transfer.

On November 4, 1997, NFMB issued

guidelines on frequency assignment to provide clear

criteria and transparency processes. There were

four sections in this regulation. Section 1 gave the

characteristics of the frequency assignees, which

were the government agencies or state enterprises

or private sectors that had contracts with

government agencies. Section 2 was the

assignment criterion including 1) the purpose of

19 19 19 19 19 19 19 19 19 19 19 19 19 19 19 19 19 19 19 19 19 19 19 19 20 20 20

Year 74 75 76 77 78 79 82 83 84 85 86 87 88 89 90 91 92 93 94 95 96 97 98 99 00 01 02 Total

Times 9 5 5 11 13 8 7 5 11 10 10 11 9 6 5 6 5 5 5 3 2 4 2 2 2 2 1 164

Issues 26 130 64 111 209 148 85 81 120 100 112 164 152 119 132 90 53 48 41 30 14 36 23 16 10 11 4 2,129

NFMB gave the guidelines or procedures of

frequency management in several services

including broadcasting service, fixed service or

microwave link, land mobile service, satellite

service and low-power devices. The highlights

were the guideline of amateur radio service, the

sound and television broadcasting plan, the Citizen

Band for general public, the fixed microwave link

plan, the trunk radio plan, the National Table

Frequency Allocation 1999 and so on.

NFMB drafted the National Frequency

Management Regulation which came into force on

January 9, 1975. This regulation was under the

Office of the Prime Minister and signed by the Prime

Minister, but the Minister of Transport was the

person in charge.

The National Frequency Management

Regulation of 1975 empowered the NFMB to

authorize all radiocommunication stations before

getting the radiocommunication licences from the

Post and Telegraph Department. There were

five sections in this regulation. Section 1 ›

Radiocommunication Station: all radiocommunication

stations belonged to the government agency or

private sectors that had contracts with government
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frequency usage, 2) efficient use of frequency, 3)

block allocation for flexibility of users, 4) National

Frequency Allocation Table and Radio Regulations

and ITU-R Recommendation, 5) primary and

secondary service, 6) neighbouring country, 7) the

duration of frequency assignment was five years,

and 8) auction possibility. Section 3 dealt with the

right of frequency assignees that cannot be

transferred to others, partially or wholly, before NFMB

approval. Section 4 was ex post regulation after

frequency assignment, including 1) utilization report

after one year, 2) recall of unused frequency after

two years, 3) enforcement for the missed use of

frequency assignment, 4) compensation to the

existing assignees if harmful interference happened,

5) partial recall if frequency utilization was

inefficient, and 6) the right to change the frequency

assignment if necessary.

On February 20, 1998, at the meeting of

NFMB in 1/1998, NFMB approved frequency

transfer within the Communication Authority of

Thailand (CAT) concession (now CAT Telecom PLC.).

CAT proposed the transfer of 1710-1722.6/1805-

1817.6 MHz to Wireless Communication Service

Company Limited (now True Move) and of 1747.9-

1760.5/1842.9-1855.5 MHz to Digital Phone

Company Limited (now belonging to AIS)

additionally from the Dtac, which was the first

concession company on 1800 MHz of CAT. NFMB

approved CATûs proposal to limit the duration of

frequency transfer to the same as the duration of

CAT-Dtacûs contract. The whole process was

conducted from January 31, 1997 to February 20,

1998.

The frequency transfer reflected the

property right of frequency, which gives ownership

or individual right to use. However, the whole

frequency transfer process was with NFMB via the

command-and-control approach.

The main purpose of NFMBûs establishment

was to reduce political intervention by government

agencies because the Radio Act 1955 did not

impact on them; thus, there was much political

intervention in the Post and Telegraph Department.

The emergence of NFMB was to benefit by acting

as a buffer for the Post and Telegraph Department.

During 1980 to 1982, the Director General of the

Post and Telegraph Department dissolved the NFMB

by using direct power from the Radio Act of 1955,

but strong political intervention re-established it.

On October 11, 1997, the Constitution of

Thailand was enacted. Article 40 gave the guideline

of an independent agency to regulate frequency

as a national resource. This constitution did not  affect

the work of NFMB until the Act on Establishment

of the National Broadcasting Commission (NBC) and

the National Telecommunication Commission (NTC)

were enacted on March 7, 2000. There was

a provision in Article 80 that prohibited additional

frequency assignment and business licences, so the

NFMB could not assign any new frequency. NTC

was ultimately formed on October 1, 2004. During

almost four years from March 7, 2000 to October 1,
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2004, there were no new frequency assignments

or business licences for both telecommunication and

broadcasting service. Furthermore, the NBC could

not be established because of the extremely strong

political intervention.

On October 1, 2002, the Post and Telegraph

Department was transferred to the Ministry of

Information and Communications Technology and

proposed the continuation of the NFMB, but the

Ministry of Information and Communications

Technology dissolved it.

On November 16, 2002, the Telecommuni-

cations Business Act was enacted and removed all

monopoly rights from the government agencies

or state enterprises, including the Telephone

Organization of Thailand and the Communication

Authority of Thailand which monopolized domestic

and international telecommunication services,

respectively, by revoking the Telegraph and

Telephone Act of 1934 and 1974. However, the

opposite situation arose because there was no

regulator NTC to exercise the power of this Act.

The existing operator under the state-owned

enterprises became stronger because it faced no

new entrants or regulator.

During the period of NFMB, al l

radiocommunication services were monopolized

by the government agencies or private sectors that

had contracts with government agencies. Only

low-power devices, which will be discussed in

Chapter 5, were allowed for the general public to

use with relevant licences in the beginning and

unlicensed. The frequency assignment used the

command-and-control approach on a first-come

first-serve basis. In this stage, the technical aspects

in terms of harmful interference were the main

concern of the assignment process.

However, the NFMB set the broad scope of

a market-based approach for auction if necessary

and allowed transfer of the right to use frequency

to other parties after NFMB approval. This showed

that the NFMB frequency assignment guideline

of 1977 gave property rights to frequency.

Unfortunately, auctions did not happen during the

NFMB period.

A summary of significant events is shown in

Table 3.

Table 3: Period of National Frequency
Management Board (NFMB)

Time Event
1955 The Radiocommunication Act and the Sound and

Television Broadcasting Act enacted
1972 First National Frequency Management Board and

dissolved
1974 National Frequency Management Board (NFMB)

founded by ministry order
1975 National Frequency Management Regulation

came into force
1997 First guideline for frequency assignment came

into force
The Constitution of Thailand enacted

2000 The Act on Establishment of the NBC and NTC ›
Article 80 enacted

2002 The Post and Telegraph Department transferred
to MICT
The Telecommunications Business Act enacted
NFMB dissolved
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4. The National
Telecommunication
Commission
The National Telecommunication Commission

(NTC) has been established since October 1, 2004

with a long delay of almost four years after the

Act on Establishment of the NBC and NTC was

enacted on 2000 and three years after the Telecom-

munication Business Act was enacted on 2001.

The Post and Telegraph was dissolved by law and

transformed to the Office of the NTC on January 1,

2005.

For almost six years, the NTC issued the NTC

regulations in order to change the scheme of

authorization of frequency, which was monopolized

by government agencies, state enterprises or

private sectors that had contracts with government

agencies, into a licensing scheme for all parties

including both government and non-government

organizations in order to optimize the benefits of

frequency, which is a national resource, at all levels

(local, regional and national).

NTC has issued almost one hundred and

twelve regulations which have been published in

the Royal Gazette from October 1, 2004 to March

30, 2010 to ensure the transition from the monopoly

to a liberalized market. However, there are two NTC

sets of regulations published in the Royal Gazette

and one did not, concerning the frequency

assignment that will be discussed.

First, the NTC regulations of the interim

provision on frequency assignment on January 7,

2005 did not get published in the Royal Gazette.

There were three phases › short, medium and long

term. The short term ran from January 7 to March

31, 2005 and did not allow new assignment except

for national security and disaster relief. The medium

term ran from April 1 to July 31, 2005 and allowed

new assignment if necessary apart from national

security, disaster relief and international treaty or

state contract. The long term after July 31, 2005,

waited for the new frequency assignment criterion

as follows.

Second, the NTC regulations of frequency

assignment criteria on September 28, 2005 consist

of 10 sections. Section 1 revokes the NFMB

guideline for frequency assignment from 1997.

Section 2 is the definition of non-commercial use

and commercial use. Section 3 states the purposes

of the frequency assignment. Section 4 concerns

the necessary of frequency assignment including

government agencies, one-year renewal for

commercial and non-commercial use, the urgency

of non-commercial use, and harmful interference to

existing services. Section 5 gives the frequency

assignment criteria including characteristics of

frequency assignees, technical characteristics,

social impact, financial aspects, and compatibilities

with the Telecom Master Plan and Frequency

Master Plan. Section 6 is the process for

application. Section 7 states the frequency usage
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fee according to the Ministry of Information and

Communication Technology Regulation on March 10,

2003. Section 8 gives the right for NTC to exempt

this regulation. Section 9 is the enforcement date.

Section 10 deals with the cancellation of all

regulations that conflict with this regulation.

Third, the NTC regulation of frequency

assignment for experimenting for temporary use

on November 17, 2005 is intended to facilitate the

development of new technology. Currently, there

were eighteen licensees to test WiMax technology.

Each licensee had to pay a frequency usage fee and

had ninety days for experimenting.

The NTC regulations on September 28 and

November 17, 2005 do not mention the right of

frequency assignees, which had been mentioned in

the NFMB guideline for frequency assignment

in 1997. However, Article 53 of the Act of

Establishment of NBC and NTC in 2000 clearly

states that the frequency licence is an individual

right that cannot be transferred prior to NTC

approval. On July 31, 2007, NTC issued the

regulation according to Article 53 as the guidance

and process for frequency transfer.

The NTC regulation of frequency transfer in

2007 provided the process and details of frequency

transfer including the rights of transferor and

transferee, and frequency transfer fee. Moreover,

this regulation provided the concepts of frequency

sharing, frequency substitution and refarming. The

highlight of frequency transfer was the transfer of

1900 MHz between the TOT public limited

company and CAT Telecom public limited company.

Both companies are state-owned and incumbents

in the telecom market. The process began on

October 22, 2008 and finished at the NTC meeting

of March 13, 2009. The frequency transfer fee ›

five percent of frequency value › was two hundred

and sixty two million baht (around eight million USD)

according to a Chalmers University of Technology

study.

This frequency transfer showed the property

right of frequency, especially the exclusive right to

use the frequency › an individual right. However,

the mechanism is by the command-and-control

approach, which followed the NTC regulation of

frequency transfer in 2007.

The four new NTC commissioners appointed

on February 18, 2010 will use a market-based

approach › auction for 3G frequency in 2 GHz

band within this year (2010).

A summary of significant events is shown in

Table 4.
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Table 4: Period of National Telecommuni-
cation Commission

Time Event

1997 The Constitution of Thailand enacted › Article 40

gave birth to the independent regulator

2000 The Act on Establishment of the NBC and

NTC › Article 80

2002 The Telecommunications Business Act enacted

2004 The National Telecommunications Commission

(NTC) founded

2005 NTC frequency assignment criterion came into

force

2007 NTC frequency transfer came into force

2009 1900 MHz frequency transfer › TOT and CAT

telecom

2010 Four new NTC commissioners founded

5. Unlicensed › spectrum
commons
In Thailand, there are two separate steps for

unlicensed devices. First, the devices must receive

authorization under the Radio Act according to the

Table Frequency Allocation and related regulations

in terms of technical specification or standard of

devices. Second, when the use of these devices

increases over time, the authority might consider

exempting the related licensing imposed on the use

of these devices to reduce the burden for the

general public by issuing a regulation to exempt the

related licences in terms of the ministerial or NTC

regulations.

The authorization of the use of radiocom-

munication devices by command and control for

frequency assignment and technical standard

approval of devices was centralized by the

authority. During the time of no regulation ›

without the Radio Act › there was no use of

radiocommunication devices for the general public

except by government agencies. With the Radio

Act enacted, all radiocommunication usage was

prohibited except the authorization granted by the

Post and Telegraph Department since 1914. On

March 26, 1974, the cabinet approved the Ministry

of Transport to set up NFMB with the Ministry

Order of 78/1974 on April 19, 1974 to double-check

the work of the Post and Telegraph Department.

Thus, all radiocommunication activities of the Post

and Telegraph Department had to ask NFMB for

approval. This was the centralized management

style of NFMB in the initial stage.

In 1975, NFMB delegated some authority to

the Post and Telegraph Department at the meeting

of 1/1975 on January 8, 1975. NFMB authorized the

Post and Telegraph Department to allow the private

sector to install transmitters for paging service in

the band of 26.92 › 27.23 MHz in limited areas.

The power of transmitters must not exceed 1 watt.

That was the starting point of decentralization in

spectrum management and the initiation of

allowing the general public to use low-power

devices.
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On January 22, 1975, in the meeting of 2/

1975, NFMB authorized one company to make

an anti-theft device with the frequency of 27.060

MHz and authorized the Post and Telegraph

Department to allow using the anti-theft device in

cars and motorcycles for the general public.

In the meeting of 1/1978 on January 25, 1978,

NFMB authorized the Post and Telegraph

Department to allow the private sector to use UHF

transceivers in the band of 461.150 › 461.250 MHz

with power up to 1 watt. The UHF transceiver was

the walkie-talkie application service.

On June 25, 1982, in the meeting of 2/1982,

the NFMB re-authorized the Post and Telegraph

Department to allow using radiocommunication

devices with power up to 1 watt for all applications

and anti-theft devices in cars and motorcycles for

any frequency.

In the meeting of 3/1982 on July 8, 1982,

NFMB authorized the Post and Telegrap

Department to allow using Citizen Band (26.96 ›

27.23 MHz) transceivers, cordless telephone,

wireless microphone, wireless remote control such

as small plane remote control, anti-theft devices,

garage door openers, and radiocommunication

devices in the industrial science service which were

not used for communication purposes, such as

microwave ovens.

The minutes of the NFMB for 4/1982 on

August 18, 1982 authorized the Post and Telegraph

Department to allow installation of base stations for

wireless telephone for one-to-one (one transmitter

and one receiver) only. The wireless telephone used

frequencies of 1.7/49, 27/49 MHz with power up to

500 milliwatts for short-range communication (around

500 meters). Moreover, the wireless telephone used

frequencies of 27/49 MHz with power up to 5 watts

for long-range communication (around 10 kilometres).

On April 17, 1986, in the meeting of 5/1986, NFMB

authorized the Post and Telegraph Department to

allow using radio warning devices with power up to

1 watt and 16 kHz bandwidth.

After the NFMB delegated authorization of

all radiocommunication devices with power up to 1

watt, the Post and Telegraph Department allowed

using transceivers in medical instruments with power

up to 10 milliwatts, and electronic and telecommu-

nication measurement equipment.

Previous events concerned the authorization

of the use of radiocommunication devices.

However, their use required related licences. The

story of exemption of licences was different

because the power to waive licences belonging to

the Ministry of Transport, which had to issue the

Ministerial Regulations according to the Radio

Act of 1955 and its amendment. The Post and

Telegraph Department realized that the use of

low-power devices increased over time, and

wanted to facilitate the use of low-power devices

for general public. The Post and Telegraph

Department proposed the exemption of

radiocommunication licences to the Ministry of

Transport to issue the Ministerial Regulations.

However, there were lengthy procedures from
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drafting to announcement. First, the Post and

Telegraph Department drafted the Ministerial

Regulation. Second, the draft of Ministerial

Regulation was sent to the Council of State in order

to check the format and content and sent back to

the Post and Telegraph Department for revision.

Third, the draft of Ministerial Regulation included

revision by the Council of State to be sent to the

Ministry of Transport for consideration and signing.

Fourth, the final version of the Ministerial

Regulation was sent to the Royal Gazette for formal

publication. The process took almost two years.

Ministerial Regulation No. 24 › the first

Ministerial Regulation for radiocommunication licence

exemption › was published on March 12, 1993. It

comprised five Sections. Section 1 was the

exemption of making, possessing, using, importing,

exporting and trading radiocommunication licences.

Section 2 was the exemption of possessing, using,

and exporting radiocommunication licences.

Section 3 was the exemption of importing

radiocommunication licences. Section 4 was the

exemption of parts of radiocommunication devices

when assembled with devices that already had

a licence. Section 5 was the exemption of installing

radiocommunication licences.

The unlicensed devices were in Section 1,

which exempted all radiocommunication licences.

There were 1) wireless microphones with power up

to 10 milliwatts in the bands of 33 › 50, 88 › 108,

165 › 210, 470 › 490 MHz and with power up to

30 milliwatts in the band of 902 › 960 MHz, 2)

wireless telephones with power up to 10 milliwatts

in the band of 1.6 › 1.8, 30 › 50, and 54 › 74 MHz,

3) radio control models with power up to 100

milliwatts in the band of 26.964 › 27.405 MHz, 4)

long-range radio control with power up to 100

milliwatts in the band of 26.964 › 27.405 MHz

and with power up to 10 milliwatts in the band of

300 › 500 MHz, 5) transceivers of Citizen Band

with power up to 100 milliwatts in the band of

26.964 › 27.405 MHz, and warning devices with

power up to 10 milliwatts in the band of 300 › 500

MHz, 6) transceivers in the medical instrument with

power up to 10 milliwatts in the band of 300 › 500

MHz, and 7) electronic and telecommunication

measurement equipment.

Section 1 of the Ministerial Regulation

No. 24 exempted all radiocommunication with

specified applications, power limitation and

operating frequency, which were not flexible for

the new applications.

On October 15, 1996, the Post and Telegraph

Department allowed the general public to use

radiocommunication devices in the band of 2400 ›

2500 MHz with Effected Radiated Power (E.R.P.)

up to 100 milliwatts for indoor use only. The use of

these devices had to hold either the possessing,

using or installing radiocommunication licences.

The devices had to be type-approved by the Post

and Telegraph Department.

On December 21, 1998, Minister ial

Regulation No. 28 was published and two additional

items in Ministerial Regulation No. 24, one in
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Section 2 and one in Section 5, allowed the use of

cordless telephones for personal use with power

up to 10 milliwatts in the band of 1900 › 1906

MHz, which could be used with DECT and PHS

technology with slight modification of frequency

arrangements.

On January 17, 2001, Ministerial Regulation

No. 30 was published and revised Section 3 of the

Ministerial Regulation No. 24 in order to allow

cellular phone and radio paging which already had

type approval by the Post and Telegraph

Department and had international roaming

agreements for device circulation.

After October 1, 2003, the Post and

Telegraph Department was transferred to the

Ministry of Information Communications and

Technology. On November 28, 2003, the Post and

Telegraph Department amended the regulation which

allowed the general public to use radiocommuni-

cation devices in the band of 2400 › 2500 MHz

by deletion of indoor use only; however, the

limitation of power, the related radiocommuni-

cation licences and the type approval remained

imposed.

There was a change in the format of the

Ministerial Regulations, which called upon the

substance of the regulation. The Ministerial

Regulations Nos. 24, 28 and 30 had been revised

and named the Ministerial Regulation of the

exemption of radiocommunication licences,

which was published on March 25, 2004.

The Ministerial Regulation of the exemption

of radiocommunication licences in 2004 consisted

of ten sections. Section 1 revoked Ministerial

Regulations Nos. 24, 25, 28, 29 and 30. Section 2

exempted the making, possessing, using,

importing, exporting and trading radiocommu-

nication licences. Section 3 exempted the

possessing, using, and exporting radiocommu-

nication licences. Section 4 exempted the

possessing, importing, exporting and trading

radiocommunication licences for cellular telephone,

radio paging and radiocommunication devices in

Global Mobile Personal Communication by Satellite

› GMPCS which had been type-approved by the

Post and Telegraph Department. Section 5 exempted

the importing and exporting radiocommunication

licences for cellular telephone, radio paging and

radiocommunication devices in Global Mobile

Personal Communication by Satellite › GMPCS which

had international roaming agreements. Section 6

exempted the possession and use of radiocommu-

nication licences for the transceivers of the Citizen

Bands of 78 and 245 MHz which already had

l icences and were transferred. Thus, the

transferees did not require the possession and use

of radiocommunication licences. However, it did

not include the transfer of ownership of the

radiocommunication device, which required

a relevant licence. Section 7 exempted the

possession and use of radiocommunication licences

for transceivers of amateur radio which already

had licences and were transferred. Thus, the
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transferees did not require the possession and use

of radiocommunication licences. However, the

operation of amateur radio required the amateur

radio certificate separately and it did not include the

transfer of ownership of the radiocommunication

device, which had to be done legally with the

relevant licence. Section 8 exempted the parts of

radiocommunication devices when assembled with

other such devices. Section 9 and Section 10

exempted the installing radiocommunication licences.

In the Ministerial Regulat ion of the

exemption of radiocommunication licences in 2004,

Section 2 and Section 10 were related to the

unlicensed devices. When comparing Ministerial

Regulation No. 24 and the Ministerial Regulation for

the exemption of radiocommunication licences in

2004, there were several differences. First, the

Ministerial Regulation of 2004 added an exemption

on installing radiocommunication licences from the

Ministerial Regulation No. 24 (the exemption of the

making, possessing, using, importing, exporting and

trading radiocommunication licences). Second, the

Ministerial Regulation of 2004 added five items in

Section 2, which were 8) the receiver in radio

navigation service, radio navigation satellite service,

radio location service and radio location satellite

service, 9) the radar application in the bands of 5.725

› 5.875, 10.0 10.6, 24.05 › 24.25, and 76 › 81 GHz

with Equivalent Isotropically Radiated Power (E.I.R.P.)

up to 10 milliwatts, 10) devices in the band lower

than 135 kHz with E.I.R.P. up to 150 milliwatts, 11)

devices in the band of 13.533-13.567 MHz with

E.I.R.P. up to 5 milliwatts, and 12) devices in the

band of 2400 › 2500 MHz with E.I.R.P. up to 100

milliwatts.

In the Ministerial Regulation of 2004, there

was flexibility or neutrality of technology for

radiocommunication devices in Section 2, item 10,

11 and 12, which allowed all applications using the

specified frequency band and the power limitation

including Radio Frequency Identification (RFID), Tag,

e-SEAL, Bluetooth, and Wi-Fi devices.

On October 1, 2004, the National Telecom-

munication Commission (NTC) was established and

the Post and Telegraph Department was dissolved

by law to be transformed into the Office of the

National Telecommunications Commission since

January 1, 2005.

The NTC regulation has the same rank as

the Ministerial Regulation. The procedure to publish

the regulation is much shorter than the previous

procedure. The Office of the National Telecommu-

nication Commission drafts the new NTC regulation

and prepares an agenda for NTC meetings in order

to get approval from NTC. After the NTC approval,

the Chairman of NTC signs and sends it to the Royal

Gazette for publication. The whole new procedure

takes around six months.

On June 22, 2005, the NTC regulations of

nature and categories of telecommunication

business (2005) and criteria and procedure for Internet

service licence applications (2005) were published

to determine the nature and categories of telecom-

munication business, and provide clear and
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unambiguous criteria and conditions for Internet

service licence application, respectively. The Wi-Fi

service (public hotspot) falls into the çType 1é

Internet licence.

On August 29, 2007, the NTC regulation of

the exemption of radiocommunication licences was

published, adapting the Ministerial Regulation for

the exemption of radiocommunication licences in

2004 and indicating which radiocommunication

licences were exempted or not.

The NTC regulation on the exemption of

radiocommunication licences in 2007 comprises

eleven sections. Section 1 revoked all regulations

which against this regulation. Section 2 is similar

to Section 2 and Section 10 of the Ministerial

Regulation for the exemption of radiocommu-

nication licences in 2004. The differences are 1) the

deletion of the wireless microphone in the band of

902 › 960 MHz which is the same band as cellular

phone (GSM 900 MHz), 2) the deletion of wireless

telephone in the band of 54 › 74 MHz because the

technology is obsolete, 3) open application in the

band of 26.965 › 27.405 MHz with power up to

100 milliwatts, 4) open application in the band of 30

› 50 MHz with power up to 10 milliwatts, 5) open

application in the band of 300 › 500 MHz with

power up to 10 milliwatts, 6) receivers in the

meteorological aid service, meteorological satellite

service, earth exploration-satellite service, standard

frequency and time signal service, standard frequency

and time signal satellite service, space research

service, radio astronomy service, and safety

service. Section 3 is the exemption of the

possessing, using and exporting radiocommuni-

cation licences but still holding the making, import-

ing and trading radiocommunication licences.

Sections 4, 5, 6, 7, 8 and 9 of the NTC regulation on

the exemption of radiocommunication licences 2007

are the same as Sections 4, 5, 6, 7, 8 and 9 of the

Ministerial Regulation for the exemption of

radiocommunication licences in 2004. Section 10 is

the exemption of importing and exporting of

radiocommunication licences for radiocommunication

devices for experiment and research and also the

use by UN specialists, the Red Cross and foreign

embassies. However, the use of these

radiocommunication devices exempted the

possessing, using and installation radiocommu-

nication licences for temporary use up to a period

of three months. Section 11 is the enforcement

date after publication in the Royal Gazette.

On January 26 and August 3, 2007, the NTC

regulation of standard of telecommunication devices

for radio local area network (RLAN) allowed use of

RLAN in the band of 5150 › 5350 MHz with E.I.R.P.

up to 200 milliwatts for indoor use only, and in the

bands of 5470 › 5725 and 5725 › 5850 MHz

with E.I.R.P. up to 1 watt.

On January 18, 2008, all of the short-range

devices (according to the NTC regulation) were

certified by suppliers according to the NTC

regulation of standard of telecommunication

devices (both procedure and standard). The

suppliers have to certify that the equipment has



335§≥–°√√¡°“√°‘®°“√‚∑√§¡π“§¡·Ààß™“μ‘

technical specifications according to the NTC

regulat ion, as a Suppl ierûs Declarat ion of

Conformity.

Before this t ime, there were three

regulations regarding the type approval test by the

Post Telegraph Department. On July 21, 1992, the

Post and Telegraph Department imposed the

regulation of type approval test for amateur radio

equipment because there was much illegal

equipment in use in amateur radio service that could

be tuned to other frequency bands. On December

7, 1995, the Post and Telegraph Department

revised the regulation of 1992 and on April 7, 1998

extended the type approval test to other services

including land mobile, maritime mobile and

aeronautical mobile service. On June 7, 2001, the

Post and Telegraph Department revised the

regulation of 1995 to accept test reports from

accredited test laboratories other than the Post

and Telegraph Department.

After NFMB delegated the power to the Post

and Telegraph Department, the development of

short-range devices had been gradually introduced.

It proceeds from specific application to open

application; however, the power limitation and

specified frequency are still enforced to avoid

harmful interference in this limited area. The use of

short-range devices is non-exclusive, i.e., no one

has an exclusive right to use this frequency.

Moreover, management of the use of short-range

devices, or managerial right, also starts from

self-regulation: users have to manage, with

middleman management or service provider or

private commons, where the provider manages the

use of commons such as the Wi-Fi hotspot, or

public commons that are managed by the state

agency.

A summary of significant events is shown in

Table 5.

Table 5: Period of spectrum commons

Time Event

1955 The Radiocommunication Act enacted

1974 National Frequency Management Board (NFMB)

founded by ministry order

1975 NFMB authorized PTD to allow 1-Watt

transmitter (paging + anti-theft)

1978 NFMB authorized PTD to allow walkie-talkie

1982 NFMB authorized PTD to allow 1-Watt

transmitter for all applications including the

Citizen Band (26.96 › 27.23 MHz) transceivers,

cordless telephone, wireless microphone,

wireless remote control such as small plane

remote control, anti-theft device, garage door

opener

1986 NFMB authorized PTD to allow radio warning

device

1993 The Ministerial Regulation No. 24 came into

force › MoT

1996 PTD allowed WLAN 2400 › 2500 MHz, indoor

only
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Time Event

1998 The Ministerial Regulation No. 28 came into

force › MoT

2001 The Ministerial Regulation No. 30 came into

force › MoT

2003 PTD allowed WLAN 2400 › 2500 MHz, indoor

and outdoor

2004 The Ministerial Regulation of the exemption of

radiocommunication licences › MICT

2005 Wi-Fi service provider › Hotspot

2007 NTC regulation of the exemption of

radiocommunication licences

RLAN 5150-5350/5470-5725/5725-5850 MHz

allowed

2008 Supplierûs Declaration of Conformity (SoD)

for unlicensed devices

6. Discussion and conclusions
There are many stakeholders involved in

radiocommunication activity, as the use of frequency

requires both transmitter and receiver. Researchers,

manufacturers and suppliers provide tools that

pass to the sellers or dealers. The users purchase

tools from sellers to communicate. If the distance

between two points of communication is not far,

the tools can operate by themselves. However, if

the distance is far, operators who build networks

connect communication.

The study object is spectrum assignment,

especially spectrum commons. The spectrum

assigner is an authority which gives frequency to

an assignee, i.e. end user or operator. Initially, the

right to use frequency must be without harmful

interference. Usage includes specific frequency,

transmitted power, location of station, modulation

type, type of antenna, antenna gain and so on. This

reflects the frequency assignment in the beginning

stage which uses the command-and-control or

administrative approach. The assignee only has

an exclusive right to use the frequency, but no right

to manage frequency.

Moreover, due to the fact that the right to

use frequency can be transferred between the

operators in Thailand, changes were made

independently by the NFMB and NTC as regulator

managing right by command and control. However,

changes could be made by market mechanisms such

as an auction. By allowing flexibility, frequency can

be according to the most efficient user. Moreover,

the regulator retains the right to use frequency to

guarantee public or end-user access, and frequency

remains a national resource.

When the regulator allows using non-

exclusive use of frequency, it is spectrum commons.

However, the spectrum commons approach must

avoid harmful interference. Therefore, the regulator

assigns specified frequency, power limitation and

application as constraints. The Thai experience shows

that two steps are required for the spectrum

commons approach: authorization of the use of

spectrum commons, and the exemption of

radiocommunication licences allowing open access.

However, the regulator has to ensure that the

devices have the same specification by imposing

a Supplierûs Declaration of Conformity.
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Furthermore, spectrum commons can be

divided into three groups. If there is someone ›

a service provider or state agency › to manage

access to the frequency, this is private commons

or public commons, respectively. The example of

unlicensed use is accessing the Internet via

wireless router or Wi-Fi, which connects to ISP by

other means. Importantly, users do not pay for

access via wireless router or Wi-Fi, but users have

to provide Internet connection. An example of

private or public commons is accessing the Internet

via Wi-Fi hotspot provided by the Wi-Fi operator or

state agency to manage the frequency to access

Internet.

A summary of the rights to use frequency is

in Table 6.

Table 6: The rights to use frequency

Property right Exclusive use Non-exclusive use

Managerial right

Centralized by regulator / state agency Command and Control Public commons

Middleman/Operator Market-based Private commons

Self-regulated - Unlicensed

The nature of spectrum commons is

that everyone has the right to use frequency.

A characteristic of the spectrum commons, harmful

interference, is avoided by technical characteristics

involving specification of devices with particular

frequency and power l imitat ion, so that

manufacturers can create any applications in

response to user demand.

With experience of sharing the commons

principle, the law or institution of spectrum

commons leads to sharing frequency and taking risks

of interference in use. This means that users have

a duty to use the devices according to the technical

specifications, with efficiency and congestion-free

use as the result.

The spectrum commons regime provides

non-exclusivity for using spectrum in parallel with

new technology. The spectrum commons regime is

flexible for the innovative technology because it

requires only specified frequency and power

limitation. The innovator can create any applications

and technologies. Thus the end users have many

choices to select and there is competition within

and between markets. The price competition will

make devices more affordable.

Both networks and service providers enable

access to the spectrum with non-exclusivity in

spectrum commons regimes more easily, rendering

lower barriers to entry for new entrants because

everyone can access these regimes.

In order to promote new technological

development, the spectrum commons regime is

suitable to implement because it is flexible and has
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low administrative costs for the regulator to

manage, only requiring the determination of

specified frequency and power limitation.

This paper has presented the experience of

spectrum assignment in Thailand, especially

how spectrum commons developed, from the

establishment of an authority without a radiocom-

munication act to the implementation of the

Radiocommunication Act, the establishment of the

National Frequency Management Board, and

the establishment of an independent regulator.

The chronological approach of archival analysis has

traced the exclusivity right and managerial right,

characterized the spectrum commons and

distinguished spectrum assignment by three

approaches: command and control, market-based

and spectrum commons. The characteristics of

spectrum commons are the technical characteris-

tics of devices, i.e. specified frequency and power

limitation, which create the right to use frequency.

New technologies mean that the exclusive right to

use spectrum is not necessary. The new frequency

assignment regime, spectrum commons with

non-exclusivity and decentralized managerial right

to end users, is suitable for future technology.
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Abstract
The wireless devices that use radio communication are a part of day-to-day activities ranging from

the garage opener, remote control, toys, Closed Circuit Television (CCTV), navigation system (land, air and

sea), earphone, cordless telephone and card reader to Internet connection (Wi-Fi) in the smart phone. Most

of these appliances are low-power and unlicensed devices, whose uses have increased over time. The

unlicensed devices share the frequency or spectrum commons authorized by the National Regulatory

Authority (NRA) in each country, which has established rules in order to manage the spectrum. The rules

allow the user to use a device without prior authorization, but with no protective rights. Users must accept

the interference generated from other users. However, these uses of devices should not cause harmful

interference to licensed users. Thus, the unlicensed devices must comply with the standard before they

are marketed or imported. This paper provides a chronological account of how the spectrum commons

developed in the USA. A survey of the literature provides the rationale for spectrum commons and why this

concept is so important. Furthermore, the debate on each spectrum assignment approach and the trend

of the use of spectrum commons are described.

Keywords: spectrum commons, spectrum management, spectrum assignment, spectrum usage,

historical approach
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Introduction
A particular spectrum is a subset of electro-

magnetic waves with frequencies less than 3000

GHz which is used as a carrier of communication.

A signal using relatively high frequencies reaches

relatively short distances, but has a larger

bandwidth. This characteristic limits the applications

of the spectrum as a whole.

Spectrum is globally used in many services

such as broadcasting services (TV and radio),

satellite service (long-distance and international

services), amateur services (amateur radio),

maritime service (ship-to-shore, ship-to-ship

communications), mobile services (mobile phone,

trunk radio, and walkie-talkie). Spectrum

management has been implemented to control

the use of spectrum and prevent harmful

interference. Its management activities include

allocation1, allotment2 and assignment3. Allocation

and allotment are conducted in world radio

communication conferences, and assignments are

conducted by National Regulatory Authorities (NRAs).

Spectrum assignment has three main methods:

command and control, market-based approaches,

and spectrum commons (collective use of spectrum:

CUS).

In the earlier days of radiocommunication

there were no regulations. Everyone had a right

to use the spectrum without limitation. When

a particular spectrum was filled up or overused, it

created harmful interference. This situation was called

çTragedy of Commonsé. In order to manage the

spectrum and prevent harmful interference, NRA

had to regulate the use of the spectrum through

legislation such as the Radio Act. This intervention

is one of the spectrum assignment approaches ›

command and control that imposed conditions

and constraints on the use of the spectrum.

The command and control approach has been

used by NRA up to now; however, it does not

reflect the best use of a spectrum because the

strict regulations render the spectrum inflexible.

For example, when new advanced technology

emerges and the existing users would like to change

to the new technology, they must submit the

application to the NRA for approval prior to use,

which is time-consuming.

1 allocation (of a frequency band): Entry in the Table of Frequency Allocations of a given frequency band for the purpose of its use by
one or more terrestrial or space radiocommunication services or the radio astronomy service under specified conditions. This term
shall also be applied to the frequency band concerned. (International Telecommunication Union › Radio Regulation 2008)

2 allotment (of a radio frequency or radio frequency channel): Entry of a designated frequency channel in an agreed plan, adopted by
a competent conference, for use by one or more administrations for a terrestrial or space radiocommunication service in one or
more identified countries or geographical areas and under specified conditions. (International Telecommunication Union › Radio
Regulation 2008)

3 assignment (of a radio frequency or radio frequency channel): Authorization given by an administration for a radio station to use a
radio frequency or radio frequency channel under specified conditions. (International Telecommunication Union › Radio Regulation
2008)
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The development of a new spectrum

management approach uses market mechanisms

developed by economists. Economists believe that

the market mechanisms will allocate the spectrum

to users who value it the most. Thus, a spectrum

has property rights that can be exclusively used,

and transferred by market-based selling or buying.

In the primary market, the bidding or auction awards

the spectrum to whoever bids the highest price.

In the secondary market, a resale of a spectrum

transfers the right of use to other parties.

However, the market mechanisms limit

access to spectrum. The use of spectrum is limited

to a small group of users, and users can only obtain

access to the spectrum by monetary means.

The third spectrum assignment approach,

spectrum commons, was developed to open up the

spectrum to everyone. The users can share

a spectrum as commons without prior authorization

from the NRA. Because of the unlicensed nature of

this scheme, its uses are increasing. Unlicensed

devices share a frequency or spectrum with other

users, which are authorized by the NRA in each

country. The NRA has fixed regulations for

controlling the use of the spectrum. The rules allow

users to use their devices without prior

authorization, but with no protective rights. They

must accept any interference generated from other

users. Yet the use of devices must not cause

harmful interference to licensed users. The

unlicensed devices must comply with the standard

before they are marketed or imported.

This paper provides a chronological account

of how the spectrum commons developed in the

USA4. It is divided into five sections. Section 1

describes the era of no regulation. Sections 2, 3,

and 4 describe the development of command and

control, the market-based approach and spectrum

commons, respectively. Chapter 5 concludes the

discussion of spectrum commons.

1. No regulation › Tragedy of
commons
The first mechanism for radiocommunication

was patented by Marconi in 1897. Marconiûs

original çspark gapé transmitter sent signals across

a whole range of frequencies. Only one transmitter

could operate in a specific place and time in order

to avoid harmful interference. In the beginning,

everyone could use a transmitter.

On March 30, 1910, the Department of the

Navy attempted to regulate radio frequencies

over land by passing a law through the Senate

committee of commerce. However, the bill passed

by the Senate was not accepted by the House of

Representatives.

Congress later passed a bill to regulate

radiocommunication by authorization of the

Secretary of Commerce and Labor and the

President of the United States, which differed from

4 The events are taken from Coase (1959), Hazlett (1998a) and Carter (2009).
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the previous draft. This was the first time that

radiocommunication over land was regulated by

giving licenses to licensees, including ownership,

location, wavelength and operating hours.

However, the Act of 1912 did not give the

control or enforcement power of the use of

radiocommunication to the Secretary of Commerce

and Labor.

In 1921, the Secretary of Commerce and

Labor refused to renew the license of the Intercity

Radio Company because the use of frequency

would interfere with the signals of other stations,

and the company filed a court case in 1923.

In 1922, the Secretary of Commerce and

Labor attempted to regulate radiocommunication by

adding detailed conditions of licenses; however, it

was prevented by a Court decision which interpreted

the 1912 Act. Consequently, the number of radio

stations increased from 60 stations on March 1 to

564 stations by November 1, 1922.

In 1922, the government by the authority of

the President set up an Inter-department Radio

Advisory Committee to regulate the government

radio stations.

In 1923, a court decision withdrew the

Secretary of Commerce and Laborûs refusal and

stated that the Secretary of Commerce and Labor

had no authority to refuse a license and had no

control over the number of stations that could be

established. However, the Secretary of Commerce

and Labor implied that he did have power to choose

the wavelength which licensees could use.

In 1925, the Zenith Radio Corporation obtained

an unwanted wavelength from the Secretary of

Commerce and Labor, but the company never used

it. The company then decided to use other

wavelengths illegally. Thus, the Secretary of

Commerce and Labor filed a court case against

the company.

In April, 1926, the court decision was that

the 1912 Act did not give the Secretary of

Commerce and Labor power to make regulations.

The Act authorized the Secretary of Commerce and

Labor to issue a license only. Thus the licensees

decided to select the power of their stations, hours

to operate and the wavelength by themselves.

This court decision created çChaos in Broadcastingé

or ça Tragedy of Commonsé.

A summary of significant events is shown in

Table 1.

Table 1: Period of no regulation

Time Event

1897 Marconi invented a radiocommunication device

1910 First attempt to regulate radio frequency by Navy

1912 Act of 1912 authorized Secretary of Commerce

and Labor and President to regulate

radiocommunication

1921 Secretary of Commerce and Labor refused to

renew a license

1922 Inter-department Radio Advisory Committee set up

1923/1926 Court rejected Secretary of Commerce and

Labor attempt to regulate radiocommunication
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2. Heavy regulation › Command
and control
In July 1926, Congress decreed the çJoint

Resolutioné whereby no license would be granted

for more than ninety days for a broadcasting

station, or for more than two years for any other

type of station (in order to prevent licensees from

establishing property rights on frequencies).

In December 1926, Congress reconvened

and passed the Radio Act on February 23, 1927.

The Radio Act 1927 was enacted and established

the Federal Radio Commission in order to

categorize radio stations, prescribe the nature of

the service, assign wavelengths, determine the

power and location of the transmitters, regulate the

kind of apparatus used, and prevent interference.

The Federal Radio Commission had full authority to

regulate the radio industry for commercial use,

excluding censorship of the programs.

However, the Radio Act imposed some

restrictions on station programs › e.g. obscene,

indecent or profane language was prohibited.

Re-broadcasted programs should be authorized by

the original station. The names of people paying for

or sponsoring programs should be announced.

Equal opportunities for legally qualified candidates

should be given.

The Commission granted or renewed

licenses if licensees served the public interest,

convenience or necessity. Licenses could not be

transferred without prior approval of the

Commission. These rules clearly defined the

property rights of the owner of a frequency, which

could be transferred to other licensees and could

be managed by a market mechanism.

In 1934, the Communication Act was enacted,

which founded the Federal Communications

Commission (FCC). There were two differences from

the Act of 1927: the addition of a prohibition against

advertisement or lotteries, and additional licenses

for the foreign programs that could be heard in USA.

The Commission faced problems when

renewing the licenses in 1940, 1946, 1948 and

1954 for Mayflower, Blue Book, Daily News and

Mr. Edward Lamb, respectively. The Commission

was supposed to act as çthe traffic policeman of

the etheré and used the concerns of Congress: public

interest, necessity or convenience according to the

First Amendment of the United States Constitution.

The Commission needed interpretation of these

concerns in order to renew the licenses.

In the command and control period, the

regulators, who had previous experience of

everyone over-using the spectrum and creating

interference, made restrictions and constraints in

order to avoid harmful interference and ensured

that çTragedy of Commonsé never happened again.
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A summary of significant events is shown in

Table 2.

Table 2: Period of heavy regulation

Time Event

1926 Joint Resolution › 90 days

1927 Radio Act 1927 enacted

1934 Federal Communications Commission founded

1940, 1946, Highly regulated by authority › licensed renewal

1948 and

1954

3. Auction › Market-based
In 1951, Leo Herzel proposed that a price

mechanism should be used to allocate frequency.

However, this was opposed by Dallas W. Smythe

on the ground that the price mechanism could not

solve the allocation of frequency (a scarce resource)

if there was imperfect competition.

In 1958, a hearing concerning subscription

to television, before the House Committee on

Interstate and Foreign Commerce, was initiated

and suggested that frequency licenses could be

given to the highest bidders.

While there were many arguments about the

price mechanism in allocating frequency, the

Commission had approved transferences of

frequency in 1955, 1957 and 1958 in the case of

selling the stations WNEW, WDTC and WCAV,

respectively. These approvals by the Commission

could imply that the private property character of

frequency was already in place.

In 1959, Ronald Coase proposed using

market mechanisms to assign a spectrum to a user

because the command and control method was

inefficient. He suggested that the market was the

most efficient mechanism to allocate this scarce

resource. The government should issue the

property right attached to a spectrum, so that the

licensee would be able to trade, subdivide,

combine or modify the property through mutual

negotiation.

In 1993, Congress permitted the FCC to use

auctions for assigning frequency. The first auction

was on July 25, 1994 with the amount of 20 billion

USD.

There were many debates regarding how to

define property rights, private and public property

rights, ownership and right of use. A spectrum is

public property; even the licensees do not have

exclusive rights of use. Contrary to private property

which has ownership or exclusive rights, there is a

proposal to push the FCC to turn the spectrum into

private property (Coase, 1959). Another idea is

of sharing the spectrum as open access by

implementing a charging mechanism on the use of

spectrum (E. M. Noam, 1995;E. Noam, 1998).

Faulhaber & Farber (2002) suggested that

property rights should include the high power and

dedicated frequency which are sufficient to avoid

harmful interference for defining the property rights.
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A summary of significant events is shown in

Table 3.

Table 3: Period of market mechanism

Time Event

1951 Herzel proposed a price mechanism

1958 House Committee on Interstate and Foreign

Commerce proposed private property

1955, 1957 Frequency transferred of WNEW, WDTC

and 1958 and WCAV

1959 Coase repeated the market mechanism

proposal

1993 Congress permitted FCC to auction

1994 First auction of 20 billion USD

4. Unl icensed › spectrum
commons
In 1938, the Federal Communication

Commission (FCC) allowed unlicensed devices in

Part 15 of the Communications Act of 1934. The

unlicensed devices might emit radiowaves without

previously obtaining a station or user authorization

on the specific frequency. The use of unlicensed

devices had no protection rights. However,

unlicensed devices had to be authorized by the

FCC before marketing or importation. At this time,

the FCC allowed unlicensed devices in the medium

frequency (0.3›3 MHz) and high frequency (3›30

MHz) bands.

In December 1955, the FCC issued a Further

Notice for Proposing Rule Making (FNPRM) to

allow an additional 30›890 MHz and exempted

transmitters operating above 1000 MHz from field

strength measurements.

During the 1960s-1980s, the FCC amended

Part 15 and allowed the use of emerging

equipment such as wireless microphones,

telemetry systems, garage door openers, auditory

assistance devices, control and security alarm

devices, and cordless telephones.

However, the technical characteristics of Part

15 were too complex, inconsistent and outdated.

Thus, a revision of Part 15ûs technical and adminis-

trative provisions was made in 1985. Furthermore,

the FCC expanded Part 15 to include the use of

low-power devices and unlicensed spread-spectrum

systems in the band of 900›928, 2,400›2,483.5,

and 5,725›5,825 MHz.

In 1989, the FCC reclassified unlicensed

devices into three categories: unintentional

radiators, incidental radiators, and intentional

radiators. The devices in Part 15 required

pre-approval through an authorization process, prior

to sale to the public, in order to comply with the

technical standard.

In 1993, the FCC allowed unlicensed personal

communications services in the band of 1,910›1,930

and 2,390›2,400 MHz. It also allowed the

millimeter wave band of 59›64 GHz in 1995 and

later an additional 2 GHz in the band of 57›64 GHz.
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In 1997, the FCC allowed unlicensed national

information infrastructure in the band of 5.15›5.35

and 5.725›5.825 GHz.

In February 2002, the FCC decided to allow

ultra-wideband devices with workable technical

standards and emission restrictions without causing

interference to the primary user. The use of

ultra-wideband worked across several gigahertz

bands. In July 2002, the FCCûs Spectrum Policy

Task Force sought comments from industry

regarding the spectrum policy. There were more

than 200 comments, and commentators generally

supported the additional frequency for the unlicensed

band. The FCC allowed an additional 255 MHz in

the band of 5.47›5.725 GHz.

In December 2002, the FCC released

a Notice of Inquiry seeking feedback on allowing

unlicensed devices to operate in the TV broadcast

spectrum when it was not in use.

The spectrum commons allows people to

share frequency within the same technical constraints

such as the frequency, power limitation and field

strength. All unlicensed devices used in the

spectrum commons scheme without protection rights

must not cause harmful interference to the primary

users. The development of unlicensed devices

stimulates more innovation in both application and

usage. Moreover, the unlicensed devices in

spectrum commons increase the frequency

utilization more than the two other spectrum

assignment approaches, because there is no

exclusive right to use a spectrum with spectrum

commons. Everyone is able to use a spectrum as

much as possible within the same constraints.

A summary of significant events is shown in

Table 3.

Table 4: Period of spectrum commons

Time Event

1938 FCC permitted Part 15 of Communications Act

of 1934 (0.3 › 3 MHz and 3 › 30 MHz)

1955 Allowed addition of 30 › 890 MHz band and

exempted receivers above 1000 MHz from field

strength measurements.

1985 Part 15 revision allowing addition of 900 › 928,

2,400 › 2,483.5, and 5,725 › 5,825 MHz bands

1989 Part 15 reclassified

1993 Allowed addition of 1,910 › 1,930,

2,390 › 2,400 MHz and 57 › 64 GHz

1997 Allowed addition of 5.15 › 5.35 and

5.725 › 5.825 GHz

2002 Allowed addition of 5.47 › 5.725 GHz.

5. Discussion
As seen in the above sections, the

development of the spectrum assignment approach

provides the characteristics of spectrum commons

› unlicensed, free use but with constraints.

According to the observations of Hardin (1968),

spectrum commons allows everyone to use the

resource unti l i t becomes overused or

overpopulated › i.e. the tragedy of the commons.
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Hardin (1968) also suggested that this problem

cannot be solved by technical means, except by

implementing the concept that ùfreedom is the

recognition of necessityû. This means there should

be some constraints to control the use of resources.

This reflects the basic characteristics of spectrum

commons, i.e. unlimited access to resources but

with constraints. However, there was an opposite

view from Heller (1998) of an underused resource

with multiple owners who had exclusive rights, as

a new property right defined by the government.

Heller (1998) also suggested managing this

underused resource by concentrating on the

content of a property bundle rather than on the

clarity of rights.

Regarding the frequency or spectrum as

property, there are two main kinds of property:

public and private. Heller (1999) defined the

boundaries of private property that lie between the

commons and the anticommons. Moreover, the

public also claimed property when the property was

physically capable of being monopolized by private

persons, and properties themselves were most

valuable when used by indefinite and unlimited

numbers of persons (Rose, 1986). In terms of

property, the spectrum commons had no

exclusivity, alienation or management by itself (Wang,

2009). Another extreme idea came from Werbach

(2004) regarding çSupercommonsé: it had open

entry and open boundaries, a white space which

encouraged different business models to use

spectrum with impermissible interference. The

concept of Supercommons is hard to implement

and goes far beyond the spectrum commons.

It cannot be implemented with the current

technology at present.

As a further interesting concept, Faulhaber

(2006) and Faulhaber & Farber (2002) proposed

a mix between market- and common-based regimes

which can meet future needs. E. M. Noam (1995)

and E. Noam (1998) suggested a similar mix with

full openness of entry for all users and payment of

an access fee dynamically and automatically by

clearing-house. The access fee would depend

on demand and supply conditions at access time.

This idea has been opposed by Brennan (1998) and

Hazlett (1998b) who argue that it would take a long

time to prove the open-access concept, and that

the mechanism would duplicate the efficiencies of

the market and make the spectrum resource

under-utilized. This concept of open access needs

more advanced technology to implement and might

take time to prove.

The practical discussion regarding how to

implement spectrum commons is also interesting.

Benkler (1998) proposed a model building on

non-owned components and an information

infrastructure based on unlicensed wireless devices

as commons, and suggested that the computer

hardware and software market necessary to

operate in an unlicensed environment will drive the

innovation and deployment of the infrastructure.

Werbach (2003) suggested that the regulators should

make more unlicensed spectrum available through
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the dedicated open-access band, with low-power

underlay and opportunistic sharing to overcome

the spectrum scarcities. Lehr & Crowcroft (2005)

provided a concept to manage spectrum commons

by implementing the appropriate protocol including

liquidity, being decentralized/distributed and

adaptive and flexible. Peha (2005) suggested that

a licensing scheme works better for use with a QoS

requirement, and that an unlicensed one works

better for wireless connection between computer

and cable modems. Furthermore, Munzer (2004)

argued that there would be issues for the

intellectual in the future regarding commons and

anticommons.

6. Conclusion
This paper has reviewed the history and

conceptual development of spectrum commons in

the USA. The concept of spectrum assignment first

arose after the tragedy of commons when the

spectrum had been overused in 1926. The

command and control method of implementing

a heavily regulated protocol for the use of spectrum

was introduced. Because of the lack of flexibility

and inefficiency in using spectrum, the use of

market mechanisms was introduced in order to

allocate a spectrum to users who valued it the most.

Creating market mechanisms for the spectrum by

property right enables the users to trade, subdivide,

combine or modify it through mutual negotiation.

However, the argument of public and private

property regarding the ownership of a spectrum, or

an exclusive right, has continued. On the other hand,

the development of spectrum commons occurred

alongside the command and control approach by

allowing unlicensed devices to share a spectrum as

commons without protection right on some specific

frequency band and with technical limitations.

Under spectrum commons, users have

non-exclusive rights to use a spectrum, creating

an opportunity for everyone to use it with the same

technical constraints. The spectrum commons

stimulates innovation in application and usage through

the development of unlicensed devices. Its use

increases the spectrum efficiency more than the

other two spectrum assignment methods. Finally,

the use of spectrum commons allows everyone to

use the spectrum equally and efficiently.
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Abstract
This study empirically examines the determinants of lock-in subscribers in the Swedish mobile

communications market. Two binomial logit models have been developed based on a survey of Swedish

telecom regulator in 2007. The first model is developed to show the determinants of lock-in subscribers as

well as the consumer switching costs of each mobile operator. Meanwhile the second model is constructed

to determine the role of termination based price discrimination to subscriber lock-in. The results show that

service attributes in particular brand image and low on-net price play a significant role in keeping existing

mobile subscribers in the Sweden mobile communications market. Hence, mobile subscribers face different

level of switching costs depends on their operators. The subscribers who belong to largest network size

have highest switching costs. In addition, the largest mobile operator can use termination based price

strategy to keep the existing mobile subscribers while the others could not. Thus, the regulator should draw

attention and monitor the pricing strategy of the mobile retail market, in particular termination based price

discrimination. Otherwise, the competition in this market will be worse for the smaller operators and their

subscribers. The possible alternative to reduce the impact of subscribers lock-in is prohibiting termination

based price discrimination. This alternative can create a more level playing field between larger and

smaller mobile operators.

Keywords: lock-in, switching costs, termination based price discrimination
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1. Introduction
Mobile communications market has been one

of the fastest-growing markets in telecommu-

nications industry in the last two decades. There

are about 60 percent of world population has been

mobile subscribers (ITU, 2008). Mobile penetration

in European countries is relatively high comparing

to world average. The mobile penetration rate in 42

European (E-42) countries is 112 percent in 2007

and there are only 11 countries among E-42 which

have mobile penetration below 100 percent (ITU,

2009). This figure suggests that every people in

European countries own at least one mobile

telephone.

The mobile penetration rate in Sweden is

similar to European situation. There is 111.11

percent mobile penetration rate in 2007. It indicates

that this market is saturated since mobile operators

have captured most of potential mobile subscribers.

Mobile operators can expect that there will be fierce

competition in this market. Competition in this

market has shifted from acquiring new subscribers

to remaining existing customers and luring away

customers from rival operators.

Since the market is saturated, limited

number of potential mobile subscribers will lead to

price competition as well as quality improvement

competition. Mobile operators will offer lower price

and many kinds of price plans in order to attract

mobile subscribers from rival operators. In addition,

mobile operators can also increase their quality of

service i.e. expand network coverage to attract

subscribers from their competitors. However,

incumbents can exploit their advantages to attract

their subscribers i.e. brand loyalty and quality of

service. Incumbents also have an opportunity to

invest in infrastructure and expand their coverage

area before new entrants. Then mobile subscribers

will be more likely to remain with the same mobile

operator, in particular incumbents.

There are few recent studies that show the

determinants of loyalty and subscriber churn of

mobile subscribers including Gerpott et al. (2001),

Kim et al. (2004), Kim & Yoon (2004). These

previous studies conclude that service attributes i.e.

call quality, brand image and size of network are

important factor for mobile subscribers to make

decision. Moreover, the studies by Kim & Kwon

(2003), Fu (2004), and Corrocher & Zirulia (2009)

find that network size together with termination

based price discrimination strategy can influence

decision of new subscribers, as well solely

network size.

Nevertheless, most of previous studies pay

attention on the determinants of churning mobile

subscribers and attracting of new mobile

subscribers. Thus, it is interesting to investigate that

what the determinants of not churn behavior or

lock-in subscribers in particular Swedish mobile

communications market. This market was

implemented the mobile number portability

regulation (MNP) since late 2002. MNP regulation

provides an opportunity to mobile subscribers can

switch from one to another mobile operator while
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remaining the same mobile number. Thus, mobile

subscribers presumably have lower switching costs

after implemented MNP regulation.

This study empirical ly examines the

determinants of lock-in subscribers in the Swedish

mobile communications market. Two binomial logit

models have been developed based on a survey

of Swedish telecom regulator in 2007. The first

model is developed to show that the determinants

of lock-in subscribers as well as the consumer

switching costs of each mobile operator. Meanwhile

the second model is constructed to determine the

role of termination based price discrimination2 to

subscriber lock-in.

The results show that service attributes in

particular brand image and low on-net price play

and significant role in keeping existing mobile

subscribers in the Sweden mobile communications

market. Moreover, mobile subscribers in different

operators face with different level of switching costs.

The subscribers who belong to largest network size

get highest switching costs. Moreover, the largest

mobile operator gains benefit from termination based

price strategy more than the smaller operators. They

can use this price strategy to keep the existing

mobile subscribers while the others could not.

The rest of the paper is organized as follows.

Section 2 explains relevant literature and Section 3

describes data source and research methodology.

Section 4 discusses and interprets the results,

including discussion. The conclusions as well as the

policy implications are summarized in Section 5.

2. Literature review
This section introduces the different

determinants related to subscriber churn,

attractiveness of new subscribers, subscriber

retention, and subscriber loyalty.

There are several academic literature

associated with these concerns. Firstly, Madden et

al. (1999) studies the determinants of subscriber

churn in the Australian ISP market. Their main

conclusion is that service attributes i.e. content, help

desk, reliable, and speed and price of internet

service determine subscriber churn. Their findings

induce ISP providers improve price strategies as

well as quality of services. Meanwhile Chen & Hitt

(2002) focus on competition among operators.

They develop and implement an approach for

measuring the magnitudes of switching costs and

brand loyalty for online broker providers. The

independent variables are service attributes i.e.

ease of use, firm attributes, and customer

characteristics. They conclude that different online

broker firms create different level of switching costs

over their customers.

Recent literature also pays attention to find

other factor determining the attractiveness of

mobile operator. Kim & Kwon (2003) conduct

a conditional logit analysis based on a consumer

2 Termination based price discrimination occurs when an operator fixes the tariffs for calls that terminate on another operatorsû
network (off-net calls) at higher than the tariff for calls that terminate on its own network (on-net calls)
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survey. Their analysis reveals that consumers in the

Korean mobile telephone market prefer operators

with a large number of subscribers. The result

indicates that size of network causes the

attractiveness of mobile operator. Fu (2004) reports

similar results that size of network and termination

based price discrimination play import role to

subscriber attractiveness in Taiwanese mobile

market. A similar study in Italy by Corrocher and

Zirula (2009) shows the importance of local network

effects and consumersû decision. The results

suggest that there is high probability for consumer

to choose the same operators as their friends/

family members have chosen.

The study has been shifted from churning

behavior and attracting new customers towards

retaining existing customers through the promotion

of customer loyalty. Gerpott et al. (2001) shows

that customer retention, loyalty and satisfaction are

causally interlinked in German mobile market.

Mobile service price, mobile service benefit

perceptions as well as lack of number portability

have strong effects on customer retention. Similar

to the study by Kim & Yoon (2004), they study the

determinants of mobile subscriber churn and

customer loyalty in Korea. Their results show that

the level of satisfaction with alternative specific

service attributes including call quality, handset

type, and brand image affect customer loyalty.

Kim et al. (2004) also investigates how customer

satisfaction of mobile services and switching barrier

influence customer loyalty in Korean mobile market.

The results reveal that service quality including call

quality, value-added services, and customer support

appears to enhance customer loyalty. Also,

switching barrier i.e. loss cost, move-in cost, and

interpersonal relationships impacts on customer

loyalty.

From the previous studies, the determinant

factors of customer loyalty or customer retention

are service quality of mobile services as well as

subscriber characteristics and also size of network.

This study will investigate the determinants of

lock-in mobile subscribers in Sweden. The study

applies the similar set of independent variables as

other. In addition, the authors make distinction among

mobile operators by setting dummy of mobile

operators in order to know the level of switching

costs of each mobile operator. The detail of

variables will be explained in Section 3.

3. Data and econometric model
This section explains the data utilized in this

paper and then analyzed what the reasons why

Swedish mobile customers tend to remain with the

same mobile operators including quality of services

as well as price strategy. In addition, it explains the

estimation model of mobile subscriber lock-in.

3.1 Data
The necessary data for the study was

obtained from a survey of the individual use of

telecom services conducted by the Swedish telecom

regulatory agency or PTS in 2007. The survey

comprises of the questions in all telecom services
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i.e. fixed line services, mobile services, internet

services and cable TV. Questions are used in this

study is mostly in mobile usage section and

respondent profile part included: (i) mobile

operators, (ii) reasons for remaining with the same

mobile providers, and (iii) individual characteristics

such as gender, age, and income.

The survey respondents consist of two

kinds of mobile subscription i.e. private and

business subscription. Private subscription is one

who pays cost of mobile usage by themselves or

by member of the family pays for them. Business

subscription means that the employer of the

respondent fully pays for mobile usage both

business and private matter. However, this study

focuses on the decisions of individual whether to

remain with the same or to switch to other mobile

operator. The authors intentionally excluded the

respondents who are business subscription because

the decisions are made by the employer instead

of the mobile users. Therefore, there are 1153

effective respondents are used in the study.

The socio-demographics information is shown in

Table 1.

Mobile switching experience is provided

in Table 2. There are two types of subscription in

this mobile market which are post-paid users (60%)

and pre-paid (40%). These mobile customers

belong to specific mobile operator. Market shares

are 46% for Telia, 29% for Tele2, 16% for Telenor,

3% for Hi3G, and 6% for service providers.

The market share of each mobile operator which

collected from this survey reflected the real

situation that Telia has highest market share

following by Tele2, Telenor, Hi3G, and other service

providers. In addition, the customers who have

changed mobile operators in the last six months are

10% and the rest (90%) is the people who have no

experience in changing their service providers in

the same period of time. More specifically, Tele2

has the high portion of switched customers and

follows by Telia, Telenor and Hi3G. It suggests that

Tele2ûs customers might not satisfy with their own

prices and services. Further, Sweden is the early

implemented mobile number portability country.

It was implemented in late 2001 but according

to the 2007 survey there is only 7% of mobile

customers changing mobile operator and using

mobile number portability service.

There are many reasons why the

mobile customers remain with the same mobile

operator i.e. well-know brand (89%), good network

coverage (74%), Transparency bill (50%), and low

on-net price (42%). Another reason why mobile

customers might not change mobile operators is

mobi le customers could also change the

subscription within their own mobile operators since

mobile operators provide a number of price plans.

In 2007, 15% of mobile customers change the

subscription within their own mobile operators.  Telia

(7%) has highest portion and follow by Tele2 (5%)

and Telenor (2%).
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Table 1. Socio-demophic

(a) Gender
Male Female

Ratio (%) 47.20 52.80

(b) Ages
10s 20s 30s 40s 50s 60+

Ratio (%) 8.38 16.35 14.44 16.49 17.3 27.904

(c) Occupation
State employee Private employee Self employed Student Pension Others

Ratio (%) 20.51 26.76 4.26 11.05 20.37 8.19

(d) Annual income kSEK
Up to 150 150 - 350 350 - 600 600+

Ratio (%) 12.58 34.55 34.29 18.58

Table 2. Mobile switching experiences

(a) Type of subcription
post-paid pre-paid

Ratio (%) 59.56 40.44

(b) operators market share
Telia Tele2 Telenor Hi3G MVNOs

Ratio (%) 45.82 28.83 15.74 3.31 6.29

(c) Switching experience (last 6 months)
Switched Not switched

Ratio (%) 9.95 90.05

(d) Switched by operators
Telia Tele2 Telenor Hi3G MVNOs

Ratio (%) 2.49 3.09 2.14 0.94 1.46

(e) Mobile Number Portability usage
Use Not use

Ratio (%) 7.12 92.88

(f) Change subscription without changing mobile operators
Yes No

Ratio (%) 15.24 87.76

(g) Change subscription without changing mobile provider by operators
Telia Tele2 Telenor Hi3G MVNOs

Ratio (%) 6.8 4.88 2.35 0.7 0.69
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Table 3 Reasons for using the current
mobile operators

Reasons (%)

Brand image 89

Network coverage 74

Readable and comprehensible phone bill 50

Low rates for on-net calls 42

Well-functioning customer service 42

Recommended by friends or acquaintances 28

low prices in general 27

offer flat rates 25

Same call price to all mobile operators 16

Handset subsidy 14

3.2 Econometric model of subscriber
lock-in
This study employs the dichotomous

decision of consumers on whether or not to switch

mobile operator. The appropriate econometric tool

is a binomial logit model based on discrete choice

theory. Discrete choice theory is the study of

behavior in situations where individual must select

from a finite set of choices. It assumes that

an individual is likely to choose an alternative over

others when the level of its utility to him is greater

than the utility of other alternatives (Kim & Yoon,

2004). As can be seen below, the study applies the

canonical discrete choice model specifies the

probability of an individual to choose a certain

alternative as a function of observed attributes of

the individual and of the alternatives available to

him, and these attributes are supposed to be causal

variables affecting the choice.

For the subject of this paper, the set

of alternatives is ùto remainû and ùto switchû. The

factors that influence the decision of an existing

consumer on whether to remain with the same

mobile operator are divided into choice-specific

factors (service attributes of mobile operator) such

as brand reputation, network coverage, billing,

customer service and on-net price and individual-

specific factors (demographic characteristics) such

as gender, age and income. In addition, the study

also considers the different subscribersû decision in

different mobile operator. Then the level of utility

that the nth subscriber obtains form either

remaining with the current carrier or churning

outbound can be expressed as the following

indirect utility function in term of z
jn 

(service

attributes, j∈{remain, switch}) and s
n 
(individual-

specific characteristics).

(1)

The indirect utility in (1) can be divided

into an observed part (V
jn
) and an unobserved part

(e
jn
).

(2)

U
jn
 = U(z

jn
, s

n
) j = {remain, switch}

U
jn
 = V

jn 
 +  e

jn
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The probability of the nth subscriber to

remain, as derived by making the level of utility

from remaining greater than that from switching,

can be expressed as follows.

(3)

When the unobserved e
jn 
are indepen-

dently, identically distributed according to the

cumulative normal distribution, the functional

relationship between revealed utility and the

likelihood of staying is binomial logit.

A binomial logit model is utilized to

relate the probability of a subscriber remaining with

his current mobile operator to explanatory factors

including service attributes and demographic

variables.

The model is of the form:

(4)

where P
jn 
is the probability that the nth subscriber

will remain with mobile operator j, x
jn 
is a vector

of mobile operator attributes, subscriber socio-

demographic characteristics, and mobile operators.

ß is the parameter vector to be estimated and F(.)

is the cumulative normal distribution function. In (4)

the parameters relate changes in the explanatory

variables to the direction of change in the staying

probability.

Prob (remain|j) = Prob (U
remain, n

 > U
switoh, n

)

jn
P

jn
 = F (x1   ß)

Table 4 Description of variables

Variables Description
Dummy for not churn = 1 : Subscribers with  not switched; = 0:

(dependent variable) otherwise

Service attributes = 1 : Satisfied with the respective service

Dummies for attributes of the present operator

satisfaction with brand,

coverage, billing, low

on-net prices,

customer services,

handset subsidy

Operators
Telia = 1 : Teliaûs customer; = 0: otherwise

Tele2 = 1 : Tele2ûs customer; = 0: otherwise

Telenor = 1 : Telenorûs customer; = 0: otherwise

MVNOs = 1 : MVNOsûs customer; = 0: otherwise

Termination based
price strategy
Telia_on-net = 1 : Teliaûs customer satisfies with low

on-net prices; = 0: otherwise

Tele2_on-net = 1 : Tele2ûs customer satisfies with low

on-net prices; = 0: otherwise

Telenor_on-net = 1 : Telenorûs customer satisfies with low

on-net prices; = 0: otherwise

MVNOs_on-net = 1 : MVNOsûs customer satisfies with low

on-net prices; = 0: otherwise

Demographic
Age Subscriberûs age

Gender = 1 : Male ; = 0: Female

Middle income = 1 : Subscriber who get 150,001 - 350,000

per year; = 0: otherwise

High income = 1 : Subscriber who get more than 350,000

per year; = 0: otherwise
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This study consists of two discrete

choice models. The first model relates ùremaining

decisionû to all service attributes, mobile operators,

and demographic characteristics. This model aims

to reveal the important variables that impact

decision of mobile subscribers. The first model can

also explain the level of switching costs of different

mobile operators.

Meanwhile the second discrete choice

model relates ùremaining decisionû to service

attributes excluded low on-net price, termination

based price strategy of each mobile operator, and

demographic variables. The main objective is focused

on whether or not that the larger mobile operators

can gain more benefit from termination based price

strategy than smaller mobile operators.

The value of the dependent variable

was set to 1 when the subscribers have decided to

remain with the same mobile operator in the last

six months, and 0 for the complementary case.

Explanatory variables included in the

model are listed and described briefly in Table 4.

For alternative-specific variables, instead of using

the service attributes of the mobile operators

directly, the level of satisfaction was used and it

was measured by having each consumer evaluate

(on a 5-point scale) major service attributes provided

by the mobile operator: brand image, network

coverage, billing, on-net prices, customer service,

and handset subsidy.

The authors also include dummies of

mobile operators which could explain the switching

costs of subscribers in each mobile operator. The

larger mobile operators may have an advantage to

make their own subscribers remain use their

services. For example, Telia has a higher number of

subscribers. The subscribers may feel more

convenience to stay with Telia since they can make

calls to many people in the same network.

In addition, the termination based price

strategy of mobile operator in particular low on-net

price could explain why the subscribers are more

likely to remain with the current mobile operators.

Subscribers of Telia may have more probability to

remain with the current mobile operator than

others since they can make calls to large number of

subscribers with low on-net charge.

For demographic variable, age, gender,

and income are included in the models. The authors

included these variables in the model because the

demographic and income level may impact decision

of mobile subscribers.

4. Es t imat ion resu l t s and
discussion
4.1 Determinants of subscriber lock-

in and switching costs
As shown in Table 6, the results

reveal that the probability of subscriber lock-in is

found to be dependent on the level of subscriber
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satisfaction with brand image. This suggests that

brand image is an important factor to keep the

existing mobile subscribers. The result gives

a suggestion to the mobile operator that brand

image management is a fruitful investment. If

mobile operators retain their brand imagine

investment, their subscribers are more likely to

remain with them.

Low on-net price variable has negative

relationship with the probability of subscriber

remaining with the current operator. The results

indicate that when all mobile operators implement

similar kind of price strategy, the competition in the

mobile market will be intensified. All of mobile

operators want to keep their existing subscribers as

well as steal subscribers from others. As a result,

this price strategy create competitive atmosphere

in Swedish mobile communication market.

Further, the estimation shows that

mobile subscribers of Telia, Tele2 and Telenor are

more likely to remain with the current operators

comparing to Hi3G subscribers. Meanwhile,

subscribers of mobile virtual network operators

(MVNOs) are less likely to remain with the current

operators. The results suggest that the mobile

network providers i.e. Telia, Tele2, and Telenor can

lock-in their existing subscribers but the virtual

operators cannot lock-in their existing subscribers.

In addition, subscribers of Telia confront with

highest switching costs following by Tele2, Telenor

and MVNOs.

In sum, this model provides the

intuition that mobile operators could exercise their

service attributes in order to keep their existing

subscribers. However, the price strategy has been

unsuccessful for all mobile operators. It cannot make

subscribers satisfy and remain with the same

operator. But this price strategy benefits to the mobile

communications market as a whole since it make

market more competitive. The model also reveals

that the larger mobile operator (in term of

subscribers), Telia, can create high switching costs

to its existing subscribers comparing to others.

All of these finding except low on-net

price are supported by the argument of previous

studies (Gerpott et al. (2001), Chen & Hitt (2002),

Kim et al. (2004), and Kim & Yoon (2004)) that

service attributes can significantly determine

ùremaining decisionû of subscribers and also the

switching costs of larger operator will be higher

than smaller operators.

4.2 Termination based price strategy
and subscriber lock-in
The second model is constructed in

order to examine whether the termination based

price strategy in particular low on-net price

providing by the different mobile operators affect

the ùremaining decisionû or not. The results show

that Telia can utilize the termination based price

strategy more successful than other mobile

operators. The existing Teliaûs subscribers are more

likely to remain with the current mobile operator.
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Meanwhile, Tele2, Telenor, and MVNOs do not get

the successful outcome even they have implemented

the similar termination based price plan. Their

subscribers are less likely to remain with their

current mobile operators.

In sum, termination based price

strategy could make larger operator gains more

competitive advantage than other mobile operators.

The termination based price strategy could also

create high switching barrier for subscribers of larger

operator to switch to other network because the

existing subscribers could gain the benefit from low

on-net price to large number of subscribers within

the same network. Therefore, subscribers who

belong to large network in term of subscriber size

do not prefer to switch to relative small operator

since they receive positive network effects from

the large size of consumers. Consequently, the

termination based price strategy will push

competition in mobile market to the lower level

because the subscribers are lock-in and they could

not freely move to other mobile operators.

The finding in this section is in line

with the studies by Kim & Kwon (2003) and

Fu (2004) that the larger mobile operators will have

advantage of network size in acquiring new

subscribers. But this paper explains the advantage

of size of network with low on-net price of larger

mobile network to keep the existing subscribers

to remain with it.

Table 5 Estimation results
†

Model I Model II
Sample no. 1153 1153
LR chi2 78.89 65.89
Prob > chi2 0.000 0.000
Log likelihood -336.909 -343.414
Pseudo R2 0.1048 0.088
Explanatory variables Co-effient Std. error z-test p-value Co-effient Std. error z-test p-value
Service attributes
Brand image 0.119 0.057 2.10 0.036 0.145 0.062 2.35 0.019
Network coverage -0.014 0.017 -0.82 0.411 -0.017 0.017 -0.95 0.340
Billing 0.016 0.020 0.76 0.445 0.014 0.021 0.66 0.511
Low on-net prices -0.045 0.015 -3.00 0.003
Customer service 0.006 0.019 0.31 0.754 0.007 0.020 0.35 0.728
Handset subsidy -0.001 0.018 -0.07 0.942 -0.011 0.017 -0.61 0.540
Operators
Telia 0.104 0.032 3.27 0.001
Tele2 0.055 0.022 2.45 0.014
Telenor 0.033 0.022 1.50 0.134
MVNOs -0.111 0.037 -0.30 0.077
Termination based price strategy
Telia_on-net 0.027 0.022 0.54 0.586
Tele2_on-net -0.035 0.026 -1.23 0.220
Telenor_on-net -0.053 0.040 -2.18 0.029
MVNOs_on-net -0.146 0.071 -2.76 0.006
Socio-demoghic
Age 0.002 0.000 3.61 0.000 0.023 0.000 4.29 0.000
Gender 0.034 0.015 2.34 0.019 0.012 0.015 2.18 0.029
Medium income 0.007 0.015 0.47 0.640 0.005 0.016 0.48 0.628
High income 0.060 0.014 4.19 0.000 †0.036 0.015 4.35 0.000
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5. Conc lus ion and pol icy
recommendation
This study empirical ly examines the

determinants of lock-in subscribers in the Swedish

mobile communications market. Two binomial logit

models have been developed based on a survey of

Swedish telecom regulator in 2007. The results show

that service attributes in particular brand image and

low on-net price play and significant role in keeping

existing mobile subscribers in the Sweden mobile

communications market. Moreover, mobile

subscribers face different level of switching costs

depends on their operators. The subscribers who

belong to largest network size get highest

switching costs. The paper also discusses the

advantage of larger mobile operator when it

implemented similar kind of termination based price

strategy. The largest mobile operator gain benefit

from the price strategy more than the smaller

operators. It can use this price strategy to keep the

existing mobile subscribers while the others could

not.

Hence, the regulator should draw attention

and monitor on the pricing strategy on mobile retail

market in particular termination based price

discrimination. Otherwise, the competition in this

market will be worse for the smaller operators and

their subscribers. In this case, the smaller operators

have less competitive advantage from the smaller

size of network. When they implemented low

on-net price, their existing subscribers will benefit

from low price. But the subscribers of larger

operator will benefit more since they can place calls

to larger size of subscribers. The possible

alternative to reduce the impact of subscribers

lock-in is prohibiting termination based price

discrimination. This alternative can create a more

level playing field between larger and smaller

mobile operators.

6. Future research
The current paper only shows that

termination based price discrimination strategy works

well with the existing mobile subscribers. Thus, it is

interesting to investigate that termination based price

discrimination can impact the decision of new

mobile subscribers since the mobile operators have

implemented this price strategy to attract the new

mobile subscribers since 2002 or even before that

time. The future research could show how

important of termination based price discrimination

strategy for attracting new mobile subscribers of

incumbents and new entrant.
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Abstract:
Recognition of the growing importance of broadband to the public presents challenges for

policy-makers in introducing efficient strategies, not only to serve the increasing demand for broadband

among people in society but also to increase their economic contribution both in the short run and in the

long run. Different measures and strategies have been implemented in many countries and regions in order

to encourage broadband deployment. Among them, the inclusion of broadband in the scope of universal

service has been discussed.

In the European Union, the discussion on broadening the scope of the Universal Service Directive

(USD) to include broadband has been raised since the first periodical review in 2005. At that time, the

European Commission concluded that only a small, although rapidly growing, minority of European

consumers currently make use of broadband services. Therefore, the conditions for including broadband

services within the scope of universal service as set out in the USD were not fulfilled.

Later, the European Commission launched the second periodical review of universal service in 2008

with the preliminary conclusion that broadband has not yet reached the majority of people, implying that the

conditions of the USD for expanding the scope of universal service were not yet fulfilled. However, the

public consultation on broadening the scope of the USD to include broadband has been opened since March

2010 and was last on May 7, 2010. In the meantime, the public workshop organized in the context of the

public consultation on universal service principles in e-communications was held on March 30, 2010. The

workshop provided wide-ranging views on the topic, including an assessment of the cost of broadband

availability and also the rapid change of broadband penetration rate throughout Europe.

1 Professor, Department of Technology Management and Economics.
2 Ph.D. Candidate, Department of Technology Management and Economics.
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Against this background, this paper provides

an analytical survey of the current state and trends

of universal service with focus on broadband

access in the European Union. First it presents an

overview of broadband deployment and regulation

in Europe. Then, it analyzes the USD reviews by

taking into account the previous and the recent

review, in particular by comparing the discourse

evolution of the publ ic submissions from

stakeholders in the two consultations. A framework

to evaluate broadband universal service will be

provided. In conclusion, the paper will identify

selected issues regarding broadband universal

service in Europe, especially the pros and cons of

broadband universal service.

1. Introduction
Moving towards an information society has

been set as a political agenda for the European Union

for more than ten years. To reach the goal, several

political initiatives have been launched from

eEurope to i2010 and now we are moving to the

new initiative, the so called Europe 2020 Strategy.

Under this new strategy, one flagship initiative to

promote çsmart growth › an economy based on

knowledge and innovationé is çA Digital Agenda for

Europeé. The aim is to deliver sustainable economic

and social benefits from a Digital Single Market based

on fast and ultra fast internet and interoperable

applications, with broadband access for all by 2013,

access for all to much higher internet speeds

(30 Mbp/s or above) by 2020, and 50% or more of

European households subscribing to internet

connections above 100 Mbp/s (CEC, 2010).

Once broadband access has been targeted,

there is a need to consider what measures and

strategies can be used in order to attain the political

agenda. Under the theme of broadband access for

all, rules and regulations need to be updated or

reviewed. One of the telecommunications

regulations aimed primarily at ensuring that basic

telecommunications services are available for all

EU citizens is the universal service regime.

A question, therefore, arises whether it is

necessary to update the universal service regime

designed ten years ago to include broadband.

Actually, in the European Union, the discussion on

broadening the scope of the Universal Service

Directive (USD) to include broadband has been raised

since the first periodical review in 2005. At that

time, the European Commission concluded that only

a small, although rapidly growing, minority of

European consumers currently make use of

broadband services. Therefore, the conditions for

including broadband services within the scope of

universal service as set out in the USD were not

fulfilled.

Later, the European Commission launched

the second periodical review of universal service in

2008 with the preliminary conclusion that
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broadband has not yet reached the majority of

people, implying that the conditions of the USD for

expanding the scope of universal service were not

yet fulfilled. Together with the periodical review,

two public consultations have been conducted; in

May 2005 and recently in March 2010.

There were four main issues being raised for

the consultation in 2010 which are the basic

concept of universal service in digital environment,

broadening the scope to include broadband, the

balance between a coordinated EU wide response

and the need for national flexibility, and financing

of the universal service (CEC, 2010a). Since each

issue has different grounds and criteria to be

considered, this paper only focuses on the issue of

broadening the USO scope to include broadband.

The others will be conducted in future research.

Against this background, this paper is

structured as follows. First, it presents an overview

of broadband deployment and regulation in Europe.

Then, it analyzes the USD reviews by taking into

account the previous and the recent review, in

particular by comparing the discourse evolution of

the public submissions from stakeholders in the

two consultations. A framework to evaluate

broadband universal service will be provided. In

conclusion, the paper will identify selected issues

regarding broadband universal service in Europe,

especially, the pros and cons of broadband

universal service.

2. Overview of broadband
deployment and USO
regulation development in
Europe

2.1 Broadband deployment in the EU
Nowadays, along with technological

developments, broadband connectivity is widely

accepted as being of strategic importance to all

countries because of its ability to accelerate the

contribution of ICTs to economic growth in all

sectors, enhance social and cultural development,

and facilitate innovation. Since broadband is

important for economic and social development,

the European Commission has considered wide

broadband coverage in Europe as crucial for

fostering growth and jobs. Many policies have been

initiated at the EU level to stimulate broadband

coverage through recognition of the primary role of

the market as the common approach for

broadband deployment.

Under market-based policy together

with several government interventions [i.e., the EU

structural and rural development funds or the

European Economic Recovery Plan (EERP)],

broadband penetration at the EU level has

increased over the years. In 2009, the number of

broadband access lines per 100 inhabitants was

24.6% at EU 25, and 23.6% at EU 27 (see Figure

1). This figure shows how widely broadband
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access to the internet has spread over the EU on

the general level, without specifying user groups.

In addition, broadband lines are defined as those

with a capacity equal to or higher than 144 Kbits/s,

and various technologies are covered; ADSL, cable

modem as well as other types of access lines.

Figure1: Broadband penetration rate at the EU level (Number of broadband
access lines per 100 inhabitants) (Source: Eurostat)

In terms of broadband penetration per

100 inhabitants by country, the development varies

among member states. The highest rate is 37.7%

in the Netherlands and the lowest rate is 11.9% in

Bulgaria (see Figure 2).

Figure2: Broadband penetration rate by EU countries in 2009 (Source: Eurostat)
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This difference, therefore, can be

considered as a barrier for the EU to move towards

an information society under the theme of digital

single market. Apart from penetration, the

indicator of E-government online availability and

E-government usage by individuals is also worth

noting. From Figure 3 and Figure 4, it can be seen

that though the availability of E-government online

was 76% in 2009 at EU 25, the usage by

individuals was only 32% in 2009. Reasons for the

low usage percentage can range from lack of

telecommunications infrastructure to the level of

information literacy of individuals.

Note: The indicator shows the percentage of the 20 basic services which are fully available online › i.e., for which it is possible to
carry out full electronic case handling. For example, if in a country 13 of the 20 services were measured as being 100% available online
and one service was not relevant (e.g. does not exist), the indicator is 13/19 which is 68.4%. Measurement is based on a sample of
URLs of public web sites that member states agree are relevant for each service.

Figure 3: E-government online availability (Percentage of online availability
of 20 basic public services) (Source: Eurostat)
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Whatever the reasons for not being

online can be, the main consideration is that once

an information society has been set as a target

in order to strengthen social and economic

development and region competitiveness, several

mechanisms have to be put in place. Therefore,

recognition of the growing importance of broadband

as a means to promote an information society

presents chal lenges for pol icy-makers in

introducing efficient strategies, not only to serve

the increasing demand for broadband among people

in society but also to increase their economic

contribution both in the short run and in the long

run. At the same time, the increasing broadband

penetration growth together with applications

development could lead to social exclusion for people

who are not connected. As Commissioner Viviane

Reding pointed out, the lack of broadband access

widens not only the digital but also the economic

and social divides (Reding, 2007). Therefore, there

has been discussion of whether or not the inclusion

of broadband in the scope of universal service should

be implemented in order to guarantee equal access

for people.

Figure 4: E-government usage by individuals (Percentage of individuals aged
16 to 74 using the Internet for interaction with public authorities) (Source: Eurostat)

Note: Percentage of individuals aged 16 to 74 who have used the Internet in the last 3 months for interaction with public authorities
(i.e. having used the Internet for one or more of the following activities: obtaining information from public authoritiesû web sites,
downloading official forms, sending filled in forms).
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2.2 USO regulation development in
the EU3

ç...Universal service is a dynamic and

evolving concept and must respond to changes in

the needs and expectations of Europeûs citizens...é

(CEC, 1996)

Nowadays, there is recognition that

universal service is a telecommunications

regulatory regime being implemented to avoid

divisions between those who have access to the

new possibilities and are comfortable using

telecommunications services and those who are

excluded from fully enjoying their benefits due to

some limitations, such as geographical, physical

or economical limitation.

Before the 1990 Open Network

Provision (ONP) Directive, which can be seen as

a precursor to the ensuing conditions on universal

service in the EU, there was no harmonization at

a European level of universal service in the

telecommunications sector. Priorities were set at

a national level, and in the absence of competitive

forces in most member states, this produces mixed

results and uneven development which would

substantially undermine the goal of strengthening

economic and social cohesion set out in the Treaty.

In addition, different levels of service obligations in

the member states would hamper the acceleration

of Europe-wide telecommunication services. Since

then, the universal service concept has been taken

into consideration at the EU level.

The concept of universal service has

gradually emerged in legislation of the European

Union. The main elements for a Community-wide

definition of universal service principles were

developed within the framework of the ONP

Directive in 1990 which harmonized principles and

conditions for open network provision (CEC, 1993).

With this directive, access to networks and

services could not be restricted except for reasons

of general public interest. Two years later, the 1992

ONP Leased Lines Directive added a form of

universal service. Article 7 of the Directive obliged

member states to ensure that a harmonized

minimum set of leased lines was made available

in all member states. With respect to leased lines,

the directive indicated the components of the

universal service: availability, transparency and

a regulated price.

A further harmonized set of services

was stated in the publication of the 1995 ONP Voice

Telephony Directive. This directive concerned the

harmonization of voice telephony service and fixed

public telephone networks, due to their increasing

importance for social and economic reasons. With

the adoption of this directive, the European

Commission had for the first time identified the

common scope of universal service obligations at

the EU level. In doing so, it had chosen to create

obligations which guaranteed a defined level of

service in a liberalized environment. The obligations

3 This excerpt is from Bohlin, E. and Teppayayon, O. (2009) çBroadband universal service: A future path for Europeé,
Int. J. Management and Network Economics, Vol. 1, No. 3, 2009.
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set out in the directive comprised the provision of

voice telephony via a fixed connection, as well as

the provision of operator assistance, emergency calls,

directory service and public pay telephones.

Shortly thereafter, the Commission

proposed the 1996 Universal Service Green Paper

with the point of departure that çuniversal service

is a dynamic and evolving concept. It is one of the

essential elements of this information society...é

The Green Paper also pointed out that by including

network access within the scope of universal

service, users were given the possibility of

accessing not only the defined voice telephony

service but all services that can be provided over

todayûs telecommunications networks.

The first directive that defined

çuniversal serviceé was the 1997 Directive on

Amending 1990 ONP Directive. Under this

directive, a minimum set of services should

be available to all users regardless of their

geographical location at an affordable price.

Not only was the term defined for the first time,

but the amendment also guaranteed the provision

of universal service in telecommunications, taking

account of any future evolution, throughout the

Community.

In 1999, the Commission issued the

Electronic Communications Green Paper. It

emphasized the need for ensuring that all are

provided with those services considered essential

for participation in society, and also the majority

principle that universal service should be

considered when services are available to the

great majority of citizens. The issue of broadening

the scope of universal service was also raised in

the 1999 paper, but now the focus was on

broadband service. It was accepted in the paper

that broadband service is a key factor in ensuring

that the EU can make the transition to the

information society. However, including such

services within the scope of universal service was

likely to be problematic at that time, because of the

financial impact that it would have on the majority

of consumers. Today, the 2002 Universal Service

Directive (USD) has been implemented. As a result

of the 1999 Green paper, the issues of majority and

social exclusion have been added in this Directive.

Under the current Directive, the fundamental

requirement of universal service is guaranteed

to users on request with a connection to the

public telephone network at a fixed location, at

an affordable price.

However, data communications in the

2002 Universal Service Directive was restricted,

with the upper limit of the data rate permitting

functional Internet access limited to a single narrow

band connection. Even though the Directive

explained that it was not appropriate to mandate

a specific data or bit rate at Community level, the

concept of çfunctional Interneté coupled with

çnarrowbandé and çcurrently available voice band

modems typically offer a data rate of 56 kbit/sé

made the Directive technology-specific (Bohlin

and Teppayayon, 2009).
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Recently, the EU Telecom Reform in

2009 has been introduced into the EU legislations.

One of the 12 reforms is to accelerate broadband

access for all Europeans in an effort to expand

universal service provisions beyond narrowband

Internet access (CEC, 2009). However, the

amendment is still not clear and can lead to several

interpretations in terms of implementation, and it

also is not yet clear whether broadband can be

included under this new amendment.

As currently defined under the current

direct ive, universal service in electronic

communications means ensuring that all who so

request are provided with those services essential

for participation in society and already available

to the great majority of citizens, either by the

market or in the case of market failure by public

intervention (CEC, 2008). Even though the

telecommunications market in the EU has been

liberalized since the 1980s and may have

an efficient outcome in terms of fostering

competition in the market, an equitable outcome

for people, especially in remote areas, still can be

seen today (Bohlin and Teppayayon, 2009).

Moreover, the difference between the most and

the least developed countries regarding broadband

penetration in the EU is increasing year after year

(SEC, 2008).

From the long history of development

of the universal service concept, it can also be seen

that whether or not broadband should be included

in the scope of universal service was being

discussed   since 1999. Today, ten years later, the

issue of broadening the scope of universal service

is still being discussed, and has gained much

attention from stakeholders over time.

3. The policy consultations on
universal service under current
Directive
In the European Union, the discussion on

broadening the scope of the 2002 Universal Service

Directive (USD) to include broadband has been

raised since the first periodical review in 2005.

At that time, the European Commission concluded

that only a small, although rapidly growing, minority

of European consumers currently make use of

broadband services. Therefore, the conditions for

including broadband services within the scope of

universal service as set out in the USD were not

fulfilled. Later, the European Commission launched

the second periodical review of universal service

in 2008 with the preliminary conclusion that

broadband has not yet reached the majority of

people, implying that the conditions of the USD for

expanding the scope of universal service were

not yet fulfilled.

Together with the periodical review by the

European Commission, the public consultations on

broadening the scope of the 2002 Universal Service

Directive to include broadband have been conducted

twice. The first policy consultation was conducted

in May 2005, and the second policy consultation

was conducted in March 2010.
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3.1 The first consultation in 2005
The first public consultation was

conducted in May 2005. At that time, the issue of

broadening the scope of universal service was not

only about broadband but also mobile telephony.

A total of 77 contributions were submitted. Among

the 77 contributions, 53 were written in English.

They were from 9 consumer groups (17%), 30

providers or group of providers (57%), 7 national

regulatory agencies or governments (13%) and 7

others from private sectors (13%).

On the broadband issue, there were

strong opinions from providers or groups of

providers that broadband should not be included

in the scope of universal service. Most of the

contributions from providers supported the analysis

of the Commission that the criterion of majority,

which is stated in the Directive, has not been met.

However, most consumer groups (7 of 10) supported

the inclusion of broadband in the scope of universal

service (Bohlin and Teppayayon, 2009).

After the consultation, in April 2006,

the Commission published a report regarding

the outcome of the first review in 2005 and the

consultation (CEC 2006). The report gave

the Commissionûs assessment that the public

consultation had provided widespread support

for the prel iminary posit ion taken by the

Communication of May 2005, and that no new

rationale had emerged to change the conclusion

that neither mobile nor broadband communications

fulfills the conditions of the Universal Service

Directive for inclusion in the scope of universal

service. While the Commission noted that the

high growth rate of broadband penetration merits

a constant monitoring of the situation, the

Commission concluded in the first review that the

scope of universal service under the Directive

remained unchanged.

Figure 5: Views from the consultation in
2005 categorized by groups

3.2 The second consultation in 2010
In contrast to the first consultation, the

second consultation in March 2010 focused only on

the broadband issue. The consultation attracted a

lot of attentions from stakeholders. A total of 144

contributions were submitted. Among the 144

contributions, 118 were written in English. They were

from 18 national governments/regions/public

authorities (15%), 3 national regulatory authorities

(3%), 66 operators/businesses/industry associations

(56%) and 31 consumers/consumer associations and

other NGOs (26%) as shown in Figure 6.
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Figure 6: Percentage of contributions by
stakeholders in the 2010 consultation

In terms of categorization by groups

as shown in Figure 6, not many contributions came

from national regulatory authorities (NRAs). Only four

NRAs among the 27 EU member states submitted

their positions. These were Austria, Italy, Cyprus

and BEREC, or the Body of European Regulators of

Electronic Communications.

In terms of categorization by countries,

contributions from the UK were still the most

varied, compared to the 2005 consultation, in both

numbers and institutions (details are listed in Annex

2). The result in total was interesting. Submissions

which agreed to include broadband in the scope of

universal service whether at the EU level or national

level (54 submissions) exceeded the submissions

which disagreed (46 submissions). See Figure 7

(details are listed in Annex 1). However, it is worth

noting that there was greater participation by

consumers or consumer associations in the 2010

consultation than in the 2005 consultation. In 2005,

there were only 9 submissions from consumers,

but in 2010 submissions from consumers increased

to 30. It is also interesting to note that many

submissions in the operators/industry group were

from applications providers, in contrast to the 2005

consultation where most of them were telecommu-

nications providers.

Figure 7: Views on broadband universal
service in the 2010 consultation.

The submissions provided wide-

ranging views on broadband universal service. Many

research studies or surveys were cited in order to

support their views. It can be noted that USO

implementations vary across EU countries, ranging

from the countries where broadband has been

included into the scope of the USO regime such as

Switzerland to the countries where the USO regime

has not yet been implemented such as Germany,

Sweden and Luxemburg. From the submission,

divisions and limitations occur even in a country

such as the UK where the universal service is fully

implemented and competition is the main policy of

the government in the telecommunications market.
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From BIS and Ofcom submission, in

the UK, analysis conducted as part of the Digital

Britain report indicated that 11% of UK households

are unable to access broadband at a minimum

download speed of 2Mbp/s. The issue of degraded

performance because of the presence of electrical

interference resulting from poor telephone wiring

within a consumerûs home was also raised. When

that is taken into account, it is estimated that

non-availability of 2Mbp/s broadband could be

reduced from 11% to 7% by addressing these

internal wiring problems. However, in the UK it is

the consumer and not the network operator who

is responsible for the internal telephone wiring.

As a consequence any proposed extension to

a universal service obligation on a network operator

should recognize that some factors affecting

broadband performance are currently beyond the

network operatorûs control.

- Views opposing broadband
universal service

Many arguments have been raised

in the submissions which do not agree with

including broadband in the scope of universal

service. In 2005 most contributors expressed the

view that it was too early to include broadband in

the USO because the criterion of majority had not

been met. On the other hand, very few contributors

in 2010 raised the majority criterion. Instead, main

arguments, in particular from most of operators/

industry submissions, were that broadband

universal service could distort competition in the

market. Even though there are areas where

broadband is not provided by the market

mechanism, there are several kinds of government

intervention that can be implemented, such as

 public private partnership, the EU Structural Funds

or state aid. Other interesting viewpoints include:

a. A view expressed by the Federal

Ministry of Economics and Technology of the

Federal Republic of Germany that there can be

negative implications from broadband universal

service, including unfair distribution of cost burden,

distortion of competition, lack of local competition,

insufficient quality of service and no immediate

solution available.

b. Examples were given by BEREC

(The Body of European Regulators of Electronic

Communications) to support the contention that

broadband universal service could have negative

effects on competition and market dynamics. For

instance, the designated undertaking might

artificially strengthen its position in the electronic

communication market. Also, companies, local

authorities or other entities that today voluntarily

participate in infrastructure development may

decide to abandon it in the context of any extension

to the USO. Such an evolution could, in turn, have

a negative effect on innovation.

c. Telefonica commented that the

traditional regulatory approach to universal service

is no longer valid because the reality of todayûs

electronic communications market is radically

different from the market of the û90s, when
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universal service obligations for fixed telephony were

introduced. The universal service concept was

originally based on cross subsidies between users

and services. The operator provided a service to

specific users below cost, and needed to increase

prices for other services or customers to recoup

these losses. This system may have worked

adequately during the monopoly age (but even then

it was economically inefficient › providing subsidies

to those who did not need it). However, the arrival

of competition has eroded its financial rationale and

exposed the potential market distortion of this

approach. The artificially high prices paid by those

customers for services that were subsidising the

USO made them an obvious target for competitors.

d. An issue was also raised by

Telenor that an extension of the scope of universal

service to cover broadband will mark a shift

from the main objective › preventing exclusion

(geographical ly and social ly) from basic

communication services › towards an objective

of promoting and ensuring the deployment of new

technologies and services.

- Views supporting broadband
universal service

Most views from national govern-

ments and consumers/consumer associations

support the inclusion of broadband into the scope

of universal service. The main argument of those

views was that there is a divide in the country when

some groups of people or some areas are left

behind under a market-based mechanism. There

were also some interesting arguments being raised

in the submissions to support broadband universal

service. These arguments include:

a. A view from BEREC expressing

the positive side of broadband universal service and

how it might increase the number of broadband

users and generate more demand for products and

services. This reinforcing virtuous circle may

contribute to the objective of delivering the full

economic, social and cultural potential of an Internet-

enabled society. Increasing consumer welfare

involves improving the general access to public

services, entertainment media and political,

democratic, educational and cultural resources.

b. A view from consumer groups

stating that broadband may be seen as an

instrument of inclusion for people remaining

isolated from social, political or cultural processes

because of low incomes, disabilities or simply

because they live in remote areas. This is a truly

social goal, which can be achieved through a fast

connection to Internet. It should help to make

possible a fair and reasonably equal starting point

for everybody.

c. The issue of satellite constraint

was raised in the submission. According to this view,

many European citizens in rural areas do not have

access to a high-rate wired network, so the only

option they have is satellite-based offers. These are

expensive and technically limited (bandwidth,
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upload capacity) and do not reflect a competitive

environment. In case of moving, citizens cannot

resell the satellite reception and demodulation

equipment, making it a one-shot investment.

d. A view expressed by TAG,

a consortium promoting access to electronic

communications for deaf people, showed how

broadband benefits deaf people. Broadband is

essential for the delivery of some services that will

allow equivalent access for deaf people. For instance

video relay services for sign language users cannot

be delivered unless the internet connection delivers

a fast enough connection for the purpose, which is

a minimum of 2 Mbp/s.

e. The submission from Verbraucher-

zentrale Bundesverband e.V. Germany provided

an example how broadband is important and why

it should be included into the scope of USO.

Examples for such new services via internet which

imply a broadband access are:

- Favorable or exclusive offers of

special services or prices for cheap flight , theater

and similar tickets for special events, no-frills

mobile contracts, attractive interest rates of private

banks which are only accessible by or offered via

the internet.

- Extensive software updates to

enhance the security of the private and commercial

internet communications are delivered today online

only.

- Changed behavior in media use

of specific social groups which are increasingly

using the internet only for their information and

entertainment needs.

- Growing number of public online

services of all kind. The intention here is to reduce

administrative costs and to make it easier for the

citizens and the economy to access important

public services such as tax declaration, residence or

car registration without personal appearance.

- Future regular data exchange

to allow a more efficient and environmentally

sound use of electrical energy (see: smart grids resp.

smart metering).

- Also previous market develop-

ment concerning basic e-communication demand

for specific user groups has shown one cannot

rely on the market forces and the (economic)

interests of the telecom service providers only.

This was experienced recently when the German

national regulatory authority Bundesnetzagentur

at first tried to motivate net providers to offer

voluntarily a special telecommunication service for

deaf and dumb people. It didnût work that way so

at the end of a long period of bilateral discussions,

the Bundesnetzagentur had to declare a formal

obligation.
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4. Analysis of universal service
framework4

When considering the concept of universal

service developing in the EU, it is interesting to

note that this concept had existed in EU legislation

after the EU market had been liberalized. Therefore,

an action from the EU was needed to ensure

that a combination of liberalization and new

technologies reduces rather than widens existing

regional differences within the European

Community. It is also true in the broadband era that

this new technology should not widen regional

differences within the EU, and that rules and

regulations should be updated in order to cope

with new developments.

There are a number of initiatives worldwide

to renew and expand the universal service concept

to broadband. As the market evolves and services

are increasingly adopted, what was once

considered to be outside the range of universal

service will need to be explicitly reassessed,

according to the respective USO legislations. This is

particularly true of broadband because of its

importance to social and economic development

nowadays. In order to delineate possible future

concepts › including that of broadband USO › two

basic and fundamental dimensions require attention:

4 This section develops and extends an unpublished paper of Prof. Erik Bohlin on çThe Future of Universal service in the Knowledge
Society: Towards Broadband for Allé, Paper prepared for Commissioner Viviane Reding submitted as Special Advisor to the
Commissioner, 10 June 2008.

- the extent of ex ante regulation for

universal service (via regulation, mandates,

institutional arrangements such as universal service

funds). The question is, whether or not USO

legislation and some institutional arrangements are

needed. With respect to broadband, this dimension

addresses whether or not there should be concrete

legislation on broadband universal service.

- the extent of universal service provision

(from a narrow and specific set of services to

a wide range of services). The question is, to what

extent should the scope of universal service be

covered. Should it cover a narrow and specific set

of services or a wide range of services.

Figure 8: Four concepts of universal service

Building upon these two dimensions, four

main concepts of universal service can be identified

(see Figure 9).
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a. The Safety net concept › the traditional

approach for government intervention and narrow

service range

The safety net for a PSTN world is the

original, conventional view in the EU today.

Universal service is seen as a safety net when there

is a need for a PSTN voice communications service

used by over 80% of the population and the market

cannot provide such a service efficiently. In

addition, universal service obligations cover

common pricing across geographies, access to

public services, directory enquires, public pay phones.

It also applies to all members of society who may

be disenfranchised, as far as telecommunications

go, by disability of some form or by income level.

Under this concept, it means that the scope of

universal service is still the same, and broadband,

therefore, will not be included in the scope.

b. The E-society concept - government

ensuring the citizenûs right to participate in the

knowledge-based society, for an extensive range

of services

In this view, electronic communications

is part of the rights of the citizen. There is

a minimum level of ICT usage necessary for the

economy to function and for all citizens to be able

to participate fully. From this perspective, the state

should provide the citizen with the contemporary

levels of basic needs. This level has changed since

communications services are moving down

Maslowûs hierarchy of needs, from luxuries to basic

essentials for survival. In this model, universal

service would revolve around the obligation of

a member state to ensure that every citizen can

access and use a full range of e-communications.

Therefore, this concept leads toward the idea that

broadband should be included within the scope of

the USO in order to have concrete legislation in

force and to ensure the citizenûs rights.

c. The Limited promotion concept ›
the government has a rather passive role, limited

to encouraging wide deployment of services on

a universal scale

From this perspective, a wide range of

electronic communications is critical for social

inclusion but is not automatically part of the rights

of the citizen. Although ICT usage is crucial for the

economy to function, there is no extensive

government intervention to ensure that all citizens

are included. Rather, government has taken a more

passive role and focused on initiatives to promote

the e-society. These promotional efforts are more

limited in scope and extent than the e-society

concept, the purpose being to create a demand-led

deployment of a broad range of electronic

communications, perhaps leading to de facto

universal service.

d. The Minimalist concept › the market

will provide

In this concept, the market mechanism is

assumed to function adequately so that there is

little need for any government intervention to

ensure universal service for a limited number of

critical services. There are no important market
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failure impacts which potentially exclude certain

segments of the society, but technology,

competition and demand will work together in

such a way that services considered by society as

essential wil l be provided via the market

mechanism in such a way as to ensure affordability

and access.

- Applying SWOT analysis to the
concepts

In order to further analyse the concepts to

know which one should be applied in the case of

broadband, the strengths and weaknesses of each

concept are examined in Table 1.

Table 1 SWOT analysis of four concepts for universal service

Safety Net E-society
Strengths Weaknesses Strengths Weaknesses
- Well understood - Unlikely by itself to meet - Promises access for all to - Major funding
- Can be flexible in services future service requirements an e-society › rich media - Funding could distort the

across member states and development of society and e-society services market
- May allow e-exclusion to › and so closing the digital - Unclear how such large

spread divide to reduce e-exclusion funds would be gathered/
- Unlikely to drive innovation disbursed/managed

or the e-Society
Opportunities Threats Opportunities Threats
Allows member states to - Could leave some areas of - Produce context for - May be rejected by many
move at their own pace society e-excluded an e-society member states as far too

- Other approaches for - Advance the EU in terms costly
provision (e.g. the market) of GDP growth, jobs and - Many member states may
may be shut out, so it may social inclusion also reject it as being too
be a confining option for - Potential for stimulating advanced › an unnecessary
moving to an e-Society innovation in ICTs and user burden

sectors - Harmonised take-up unlikely
Minimalist approach Limited promotion

Strengths Weaknesses Strengths Weaknesses
- If performs, may enable Requires strong competition in - Far less investment than - May prove to be too little

a complete range of services each market › which demands the e-society option to be effective, especially
for an e-society without that each member state have - Tilts the member state in closing the digital divide
state funding for introduction an open policy on new entrants towards knowledge society - Some member states may
and promotion and restrictions on monopolies/ state in a flexible fashion, reject the concept as being

- Allows subsidiarity to rule oligopolies › not always at its own pace too advanced for their
where most relevant ›local a realistic state of affairs state of development
markets
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Minimalist approach Limited promotion
Opportunities Threats Opportunities Threats
- Introduction of complete - For those member states Drive progress of each member Perceived early on as not

ranges of new services that subscribe to the state and the EU as a whole delivering any real result for its
across all the EU at a pace principle of the state towards the knowledge society outlay, it may be rejected by
set by the real economy providing all essential with greater e-Inclusion, some member states as being
› the market in each services to the citizen, at low cost too little to achieve anything
member state allows limited state and so a waste of resources

- Close the digital divide control of provision
- Encourage EU innovation - Many disadvantaged areas

will be lagging behind

Of all the options, the E-society contender

seems the most advantageous ideal in order to

achieve an extensive and inclusive information

society. But whether or not the E-society concept

should be the right answer for having broadband

universal service depends on which perspective is

taken. From the user perspective, the E-society

concept may be the answer, and there should be

broadband universal service. It can be seen from

some views expressed by consumers in the

previous section that there is a divide and having

broadband USO will benefit some groups of people

who may be left behind by competition mechanisms.

From the telecommunications provider perspective,

the Limited promotion concept may be the winner.

The views from most operators shared the same

idea that the market can provide broadband to

all users either by fixed broadband or mobile

broadband. Broadband should not be included in

the scope of universal service because competition

can be distorted. Therefore, which alternative

will be the right concept for policy implementation

depends on what is the ultimate goal that needs to

be achieved. If the goal is to bridge the divide among

people who have and have not broadband access,

the E-society may be a proper concept. If the goal

is to promote competition and innovation in the

markets, the Limited promotion can be the answer.

However, if bridging the divide is the main

objective, it is true that there are many tools that

can be used such as funding from government

budgets or public private partnership. But in terms

of building the telecommunications networks in

unprofitable area or to some group of people, the

universal service might be a good option because it

is regulation which is difficult to change by politics.

Anyway, there are some implications for the

E-society concept that need to be taken into

account. The major weakness of the e-society

concept is the large-scale funding required › who

will pay and will the financing distort markets?

The underlying basis for a future broadband USO

should be that development towards increasingly

competitive telecommunications markets will
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continue. A new broadband USO should not drive

out or distort competition. It is therefore of central

importance that the funding instruments for USO

are designed in such a way that competitive forces

are not replaced, but rather strengthened if at all

possible. However, the funding mechanisms should

not be designed in such a way that competition in

effect is subsidized. For instance, it has been

suggested that the design of the Universal Service

Fund in the United States has stimulated excess

entry, as several carriers may be entitled to

support, even though the revenue and cost

structure of the served area in question would not

be attractive for one carrier without support.

Auctions are generally recognized

to be an efficient instrument for çkeeping upé

competition, while at the same time holding costs

down compared to other USO schemes. The

reason for the latter is that the auction elicits

private information about the carrierûs real costs

compared with other USO schemes that provide

more incentives that are adverse to cost efficiency

and investment prudence.

Importantly for the assessment of the

subsidy for universal service, auctions provide

a means of revealing carriersû valuations of the

universal service obligation itself. It is well-known

that carriers wil l have very different cost

assessments, depending on the strategy of the

company. Clearly, a regulator faced with varying

estimates has two options: a free hand to choose

any number within a very wide range, and a great

deal of uncertainty as to whether the number

chosen can possibly be correct. Putting these

varying estimates to the test through an auction

will provide a more reliable way to assess the costs

of USO.

For USO, the auction would be

a reverse auction. In a reverse auction, support

generally would be determined by the lowest bid

to serve the auctioned area. The winner of the

auction would obtain a contribution from the

government, corresponding to the applicable

universal service subsidy. If a sufficient number of

bidders compete in the auction, the winning bid

might be close to the minimum level of subsidy

required to achieve the desired universal service

goals. In contrast, a support mechanism based on

either a carrierûs embedded costs or on a forward-

looking cost model provides no incentives for

USO-designated carriers to provide supported

services at the minimum possible cost.

The reverse auction scheme is

essentially the same as the tendering for public

goods, although there may be many detailed

regulations that would differ from other goods

purchased by government. For USO, issues to be

considered include, among others, the following:

- specification of the USO (minimum

data rates, quality of service, inclusion of additional

services such as emergency services, directory

assistance, rate structures, etc)

- geographic areas
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- certification of qualified bidders

- frequency of auctions and length of

license

- minimum subsidy (cf. reserve price)

The idea of reverse auctions for USO

was formulated in the mid-1990s, primarily by the

auction specialist Paul Milgrom. Application of this

concept has been not that frequent. Australia, New

Zealand and several Latin America countries have

tried it, but with varied success.5 Generally, the main

issue is to have enough bidders and to avoid

collusive behavior.

For a European application, applying the

principle of technological neutrality will make the

reverse auctions more relevant. Allowing the USO

reverse auction scheme also for wireless service,

more opportunities for competition and choice will

be possible. Wireless technologies and spectrum

management have the particular potential to reserve

a set of frequencies only to be granted to a player

who offers universal coverage in a remote region.

For instance, there are initiatives under way to

consider combined auctions for future wireless

technologies. These might involve auctions which

do not have any coverage requirements, while

auctions for other frequencies are coupled with

coverage requirements › requirements which are

in effect a USO. For Europe, a special opportunity is

created by the digital dividend for large-scale

broadband networks.

5. Implications and conclusions
The information society is a political agenda

and once it has been set, it will unavoidably touch

upon broadband. Broadband is regarded as being of

strategic importance to a country because it can

contribute to social and economic development,

national competitiveness and also sustainable

development. Increasing broadband penetration and

deployment can be achieved through several

strategies. The telecommunications regulatory

regime, namely universal service, is one strategy.

The universal service concept has gradually

emerged in the EU legislation from the Directive

of ONP in 1990 until the 2002 USO Directive.

Interestingly, the USO concept was introduced at

the EU level after the market had been liberalised

for some years. In addition, the issue of broadening

the scope of universal service to include broadband

was raised since 1998 Telecom Review, but it is

still unclear whether broadband can be applied

under the current Directive, though it has been

amended in 2009.

The current USO Directive stipulates

a periodical review on the scope of universal

service. The question whether or not broadband

5 Early papers were Milgrom, P. (1996) Procuring universal service: putting auction theory to work. Lecture at the Royal Swedish
Academy of Science, December 9, Stockholm, and Weller, D. (1999) Auctions for universal service obligations. Telecommunications
Policy, vol. 23:10-11, pp. 645 › 674. More recent on the experience, see for instance Wallsten, S. (2008), Reverse auctions and
universal service: Lessons from global experience; available at SSRN: http://ssrn.com/abstract=1136836; Stegeman,
J., Parsons, S., Frieden R., (2006), Controlling universal service funding. and. promoting competition. through. reverse auctions,
available at http://www.costquest.com/costquest/docs/Reverse_Auctions_Paper_Attachment_110806.pdf.
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should be included in USO has been addressed twice;

in 2005 and 2008. The conclusions from both

reviews by the European Commission were the same

in both instances: that broadband should not be

included because the majority criteria has not

yet been met. Together with the periodical

review by the European Commission, two public

consultations were also conducted › in 2005

and 2010. The majority of submission from

stakeholders in the 2005 consultation was against

broadband universal service. There were particularly

strong opinions from providers or groups of

providers which represented 30 from a total of 53

submissions. The result from 2010 was interesting.

Submissions which agreed to include broadband

within the scope of universal service, whether at

the EU level or national level (54 submissions),

exceeded the submissions which disagreed

(46 submissions). However, it should be noted that

the 2010 consultation had more consumers or

consumer associations participating than the

consultation in 2005.

To determine whether or not the universal

service concept should be reviewed to include

broadband, an evaluation framework based on two

dimensions has been proposed. From the four

concepts under the proposed framework, there are

two concepts which it would be interesting to take

into account: E-society and Limited promotion.

These two concepts serve different purposes. The

E-society approach is good for the purpose of

bridging the divide and for including broadband in

the universal service regime. The Limited

promotion concept is good for the purpose of

encouraging competition and innovation and for

excluding broadband from the universal service

regime.

Moreover, in any universal service discussion,

it is important to distinguish between the availability

of the service and the actual penetration. Obviously,

getting service extended to all households requires

one set of policies, but addressing customers

who do not or cannot subscribe to the available

service requires another set of policies. Clearly

distinguishing between availability and penetration

is essential to an analysis of universal service.

Extending broadband service to areas that do not

have it will boost subscribers, but there may be

households with access to broadband who do not

subscribe, as is the case with basic voice telephone

service. Different remedies will be required for this

latter group.

Therefore, the achievement of universal

broadband requires a more holistic policy approach

across a range of market drivers including both

encouraging supply and addressing demand-side

barriers. At the same time, if broadband universal

service is to be implemented as another tool to

ensure that all EU citizens have access to essential

communication services, the universal service

scheme itself may need to be re-designed so that

any competition distortion can be avoided. It is

important to point out that the universal service

regime and competition in the market are not polar
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opposites. Instead, they are complementary regimes

depending on the design of implementation.

Therefore, broadband universal service will not

always drive out or distort competition in the

market. But it is true that some mechanisms need

to be re-designed, in particular funding mechanisms.

To that end, utilization of reverse auctions is one

way forward.
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Annex 1: Summary of 2010 views categorized by groups

Group Company/Institutions Inclusion Exclusion Up to Remark
MS

1 I Den danske regering (Danish government) ✓

2 I The Federal Ministry of Economics and Technology of the ✕

Federal Republic of Germany
3 I Ministry of Infrastructures, Transport and Networks (Greece) ✓

4 I Les autorités françaises (French authorities) ✓ as last resort
5 I Direcció General de Tecnologia i Comunicacions. Govern de ✓ Details leave to

les Illes Balears (Spain) MS
6 I Generalitat de Catalunya (Catalan Government) (Spain) ✓

7 I The Irish Department of Communications, Energy and Natural ✓ Details leave to
Resources MS

8 I Public Utilities Commission of Latvia ✓ Details leave to
9 I Ministerie van Economische Zaken (The Netherlands) ✓

10 I Ministry of Infrastructure (Poland) ✕

11 I Ministry of Higher Education, Science and Technology ✓ Minimum
(Slovenia) equirement

should be set
12 I Ministry of Transport and Communications (Finland) ✓ Minimum

requirement
should be set

13 I Department for Business, Innovation & Skills and Ofcom ✓ No minimum
requirement
should be set

14 I South East England Development Agency (UK) ✓

15 I Ministry of Enterprise, Energy and Communications (Sweden) ✓
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Group Company/Institutions Inclusion Exclusion Up to Remark
MS

16 I Anonymous ✓ Details leave to
MS

17 I Council of European Municipalities and Regions ✓ Basic requirement
should be set

18 I EUROCITIES ✓

19 II The Body of European Regulators of Electronic Communications ✓

20 II AUTORITÀ PER LE GARANZIE NELLE COMUNICAZIONI ✓

(AGCOM, (Italy)

21 II Office of the Commissioner for Electronic Communications ✕

and Postal Regulation, Cyprus
22 III Abertis Telecom, S.A. - - - Not clear
23 III Anonymous company (France) ✓ Minimum

requirement
should be set

24 III Anonymous company (Austria) ✓ Minimum
requirement
should be set

25 III American Chamber of Commerce to the EU ✕

26 III APRITEL ✕

27 III ASTEL (Association of Telecommunication Operators and ✕

Service Providers)
28 III BBC ✕ Minimum

requirement
should be set

29 III The Federal Association for Information Technology, ✕

Telecommunications and New Media (BITKOM, Germany)
30 III BT ✕

31 III BUGLAS e.V. (Bundesverband Glasfaseranschluss) ✕

32 III BUSINESSEUROPE ✕

33 III Cable Europe ✕

34 III The Confederation of British Industry ✓

35 III CEEP-The European Center of Employers and Enterprise ✕

providing Public Services
36 III Central Chamber of Commerce of Finland ✕

37 III Chaltel Ltd. ✓

38 III Cisco Systems ✕

39 III Deutsche Telekom ✕

40 III DIGITALEUROPE ✕



391§≥–°√√¡°“√°‘®°“√‚∑√§¡π“§¡·Ààß™“μ‘

Group Company/Institutions Inclusion Exclusion Up to Remark
MS

41 III DIHK (Germany) ✕

42 III EADP- the European Association of Directory Publishers - - - Not clear
43 III EBU- the European Broadcasting Union ✓ Minimum

requirement
should be set

44 III ECTA- the European Competitive Telecommunication ✕

Association
45 III eircom ✕

46 III ETNO- the European Telecommunications Network Operatorûs ✕

Association
47 III Europacable EEIG ✕

48 III European Emergency Number Association ✓

49 III European Satellite Operators Association ✕

50 III Eutelsat S.A. ✓

51 III Federation of Austrian Industry ✕

52 III Federation of Small Businesses ✓

53 III Fonecta Ltd. - - - Not clear
54 III FTTH Council Europe ASBL ✕

55 III GSMA Europe ✕

56 III Hutchison Whampoa Europe (3 Group division) ✕

57 III ICT UNIE o.s. ✕

58 III Integral SatCom Initiative Technology Platform - - - Not clear
59 III Intel Corporation ✓

60 III Intellect- the UK Trade Association for the Technology Sector ✓ But must be
flexible for MS

61 III INTUG ✓ But must be
flexible for MS

62 III Irish Rural Link ✓

63 III ISPA- Internet Service Providers Austria ✕

64 III KIGEiT- Polish Chamber of Commerce for Elecronics and ✕

Telecommunications
65 III Liberty Global Europe B.V. ✕

66 III Microsoft ✓ But must be
flexible for MS

67 III The Number - - - Not clear
68 III Omnitor ✓

69 III Orange France Telecom Group ✕

70 III Scottish Screen ✓ But must be
flexible for MS
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Group Company/Institutions Inclusion Exclusion Up to Remark
MS

71 III SIA çLattelecomé ✕

72 III Skype Communications S.A. ✕

73 III Sonaecom › Serviços de Comunicações, SA (OPTIMUS) ✕

74 III Sorenson Communications Inc. - - - Not clear
75 III Tele2 AB ✕

76 III Telecom Italia ✕

77 III Telefónica ✕

78 III Telekom Austria Group ✕

79 III Telekommunikationsindustrien i Danmark ✕

80 III Telenor ✕

81 III TeliaSonera AB ✓ Minimum goal
should be set

82 III VAT - AUSTRIAN ASSOCIATION OF ALTERNATIVE ✕

TELECOMMUNICATIONS OPERATORS
83 III VIVACOM ✓

84 III Vodafone ✕ Should change to
universal access

85 III Voice on the Net Coalition Europe ✕

86 III Wienstrom GmbH ✕

87 III WIND Hellas Telecommunications S.A. ✕

88 IV ANEC- the European Association for the Co-ordination of ✓

Consumer Representation in Standardisation
89 IV Anonymous b (individual) - - - Not clear
90 IV Anonymous c (individual) ✓

91 IV Anonymous d (individual) - - - Not clear
92 IV Anonymous f (individual) - - - Not clear
93 IV Anonymous g (individual) ✓

94 IV Anonymous h (individual) - - - Not clear
95 IV Anonymous i (individual) - - - Not clear
96 IV Anonymous j (individual) - - - Not clear
97 IV Anonymous k (Portugal) ✓

98 IV Associazione Anti Digital Divide ✓

99 IV BEUC- the European Consumer Organisation ✓

100 IV Communications Consumer Panel ✓

101 IV Consumer Focus ✓

102 IV De Minico, Giovanna, Prof. ✓

103 IV Dotter, Franz (Center for Sign Language and Deaf ✓

Communication, Klagenfurt University, Austria)
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Group Company/Institutions Inclusion Exclusion Up to Remark
MS

104 IV European Blind Union ✓

105 IV European Disability Forum ✓

106 IV Fagerberg, Gunnar ✓

107 IV Hansen, Yves-Luc ✓

108 IV Julien, Martine ✓

109 IV Marsden, Chris ✓

110 IV ONCE- the Spanish National Organisation of the Blind ✓

111 IV Open Spectrum Alliance ✓ Under certain
circumstances

112 IV PhoneAbility ✓ Should be defined
at national level

113 IV Royal National Institute of Blind People ✓

114 IV Sense ✓

115 IV TAG ✓

116 IV UNI Europa ✓

117 IV Verbraucherzentrale Bundesverband e.V. ✓

118 IV Wirzenius, Arno ✕

Note: Group I = National governments / regions / public authorities
Group II = National Regulatory Authorities
Group III = Operators / businesses / industry associations
Group IV = Consumers / consumer associations and other NGOs
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Annex 2: Summary of 2010 views categorized by country

Country Company/Institutions Inclusion Exclusion Up to Remark
MS

1 Austria Anonymous company ✓ Minimum
requirement
should be set

2 Austria Federation of Austrian Industry ✕

3 Austria SPA- Internet Service Providers Austria ✕

4 Austria Telekom Austria Group ✕

5 Austria VAT - AUSTRIAN ASSOCIATION OF ALTERNATIVE ✕

TELECOMMUNICATIONS OPERATORS
6 Austria Wienstrom GmbH ✕

7 Austria Dotter, Franz (Center for Sign Language and ✓

Deaf Communication, Klagenfurt University, Austria)
8 Austria Open Spectrum Alliance ✓ Under certain

circumstances
9 Belgium American Chamber of Commerce to the EU ✕

10 Belgium Cisco Systems ✕

11 Belgium DIGITALEUROPE ✕

12 Belgium FTTH Council Europe ASBL ✕

13 Belgium GSMA Europe ✕

14 Belgium Hutchison Whampoa Europe (3 Group division) ✕

15 Belgium Intel Corporation ✓

16 Belgium Liberty Global Europe B.V. ✕

17 Belgium Microsoft ✓ But must be
flexible for MS

18 Belgium Voice on the Net Coalition Europe ✕

19 Belgium UNI Europa ✓

20 Bulgaria VIAVACOM ✓

21 Cyprus Office of the Commissioner for Electronic ✕

Communications and Postal Regulation
22 Czech Republic ICT UNIE o.s. ✕

23 Denmark Den danske regering (Danish government) ✓

24 Denmark Telekommunikationsindustrien i Danmark ✕

25 Finland Ministry of Transport and Communications ✓ Minimum
requirement
should be set

26 Finland Central Chamber of Commerce of Finland ✕

27 Finland Fonecta Ltd. - - - Not clear
28 Finland Wirzenius, Arno ✕

29 France Les autorités françaises (French authorities) ✓ (as last resort)
30 France Anonymous company ✓ Minimum

requirement
should be set
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Country Company/Institutions Inclusion Exclusion Up to Remark
MS

31 France Eutelsat S.A. ✓

32 France Integral SatCom Initiative Technology Platform - - - Not clear
33 France Orange France Telecom Group ✕

34 France Julien, Martine ✓

35 Germany The Federal Ministry of Economics and Technology ✕

of the Federal Republic of Germany
36 Germany The Federal Association for Information Technology, ✕

Telecommunications and New Media (BITKOM)
37 Germany BUGLAS e.V. (Bundesverband Glasfaseranschluss) ✕

38 Germany Deutsche Telekom ✕

39 Germany DIHK ✕

40 Germany Verbraucherzentrale Bundesverband e.V. ✓

41 Greece Ministry of Infrastructures, Transport and Networks ✓

(Greece)
42 Greece WIND Hellas Telecommunications S.A. ✕

43 Ireland The Irish Department of Communications, Energy and ✓ Details leave
Natural Resources to MS

44 Ireland eircom ✕

45 Ireland Irish Rural Link ✓

46 Italy AUTORITÀ PER LE GARANZIE NELLE ✓

COMUNICAZIONI (AGCOM)

47 Italy Telecom Italia ✕

48 Italy Associazione Anti Digital Divide ✓

49 Italy De Minico, Giovanna, Prof. ✓

50 Luxembourg Skype Communications S.A. ✕

51 The Netherlands Ministerie van Economische Zaken ✓ But must be
flexible for MS

52 The Netherlands INTUG ✓ But must be
flexible for MS

53 The Netherlands Hansen, Yves-Luc ✓

54 Norway Telenor ✕

55 Poland Ministry of Infrastructure ✕

56 Poland KIGEiT- Polish Chamber of Commerce for Elecronics ✕

and Telecommunications
57 Portugal APRITEL ✕

58 Portugal Sonaecom › Serviços de Comunicações, SA (OPTIMUS) ✕

59 Portugal Anonymous k (Portugal) ✓

60 Republic of Pubilc Utilites Commission ✓

Latvia
61 Republic of SIA çLattelecomé ✕

Latvia
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Country Company/Institutions Inclusion Exclusion Up to Remark
MS

62 Slovenia MINISTRY OF HIGHER EDUCATION, SCIENCE AND ✓ Minimum
TECHNOLOGY requirement

should be set
63 Spain Direcció General de Tecnologia i Comunicacions. ✓ Details leave

Govern de les Illes Balears to MS
64 Spain Generalitat de Catalunya (Catalan Government) ✓

65 Spain Abertis Telecom, S.A. - - - Not clear
66 Spain ASTEL (Association of Telecommunication Operators ✕

and Service Providers)
67 Spain Telefónica ✕

68 Spain ONCE- the Spanish National Organisation of the Blind ✓

69 Sweden Ministry of Enterprise, Energy and Communications ✓

70 Sweden Omnitor ✓

71 Sweden Tele 2 AB ✕

72 Sweden TeliaSonera AB ✓ Minimum goal
should be set

73 Sweden Fagerbeg, Gunnar ✓

74 Switzerland EBU- the European Broadcasting Union ✓ Minimum
requirement
should be set

75 UK Department for Business, Innovation & Skills and Ofcom ✓ No minimum
requirement
should be set

76 UK South East England Development Agency ✓

77 UK BBC ✓ Minimum
requirement
should be set

78 UK BT ✕

79 UK The Confederation of British Industry ✓

80 UK Chaltel Ltd. ✓

81 UK Europacable EEIG ✕

82 UK Federation of Small Businesses ✓

83 UK Intellect- the UK Trade Association for the Technology ✓ But must be
Sector flexible for MS

84 UK The Number - - - Not clear
85 UK Scottish Screen ✓ But must be

flexible for MS
86 UK Vodafone ✕ Should change

to universal access
87 UK Communications Consumer Panel ✓

88 UK Consumer Focus ✓
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Country Company/Institutions Inclusion Exclusion Up to Remark
MS

89 UK Marsden, Chris ✓

90 UK PhoneAbility ✓ Should be defined
at national level

91 UK Royal National Institute of Blind People ✓

92 UK Sense ✓

93 UK TAG ✓

94 US. Sorenson Communications Inc. - - - Not clear
95 - Anonymous ✓ Details leave

to MS
96 - Council of European Municipalities and Regions ✓ Basic requirement

should be set
97 - EUROCITIES ✓

98 - The Body of European Regulators of Electronic ✓

Communications
99 - BUSINESSEUROPE ✕

100 - Cable Europe ✕

101 - CEEP- The European Center of Employers and ✕

Enterprise providing Public Services
102 - EADP- the European Association of Directory Publishers - - - Not clear
103 - ECTA- the European Competitive Telecommunication ✕

Association
104 - ETNO- the European Telecommunications Network ✕

Operatorûs Association
105 - European Emergency Number Association ✓

106 - European Satellite Operators Association ✕

107 - ANEC- the European Association for the Co-ordination ✓

of Consumer Representation in Standardisation
108 - BEUC- the European Consumer Organisation ✓

109 - European Blind Union ✓

110 - European Disability Forum ✓

111 - Anonymous b (individual) - - - Not clear
112 - Anonymous c (individual) ✓

113 - Anonymous d (individual) - - - Not clear
114 - Anonymous f (individual) - - - Not clear
115 - Anonymous g (individual) ✓

116 - Anonymous h (individual) - - - Not clear
117 - Anonymous i (individual) - - - Not clear
118 - Anonymous j (individual) - - - Not clear
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