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Video Basics

...dissection of image into scanning lines..

asingle scan line —_|
Video Video Cable
Camera

Voltage
(proportional
to brightness)

waveform of scan line shown

hair hair

Time

sync and blanking l+—sl——— active video ——|

7171 1-1 fetsuansnisaununiningvimg
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The Interlaced Raster

/ Scan lines viewed edge-on

° Note: Alternate scan
o lines are sampled
* . ateachtimeinstant.

.
° °
‘ °— time

Frame Period

°

| Field Period

Nominal Frame Rates: 30 Hz (NTSC), 25 Hz (PAL-Europe)
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ANNININIANUIANTENINLUIENA (International Telecom Union) iganizeiniasieiadn ITU 16
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Tn@77ANNDENY VHF uaz UHF dufufiannsnszanedesuasunsnin (broadcasting) 13aeiine

VHF Band | ﬂ’)’mal 47-72 MHz

VHF Band Il ﬂ')'m?]l 87-108 MHz
VHF Band |lI ﬂ’)’mal 174-230 MHz
UHF Band IV, V ﬁ')’mal 470-890 MHz
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APEUANAN NLIZARANARTVITAVANGRYN <] NANN UTTINA anulvny smemgwumﬁm
WIAE UUENUAIND UHF  Wnndneinuanud VHF  sdnsais lunangilsvmaanaldmanud
1 ja/ a dl 1 o dl . = dl dl . 1 v Aa = 1
WaHALNaN1saY <] iYW Uszah (Fixed) viTaindaui (Mobile) $aNALAANNT NTLAELALNUATUNS

%
NINAIE

nandansUsyg ITU ad ngeasieniady (Stockholm) ludl A.A. 1961 1TU At vuaNnsgIu
neasdryyrunaiaml lna ldfadnes AN waufuszuumaiAld (NTSC, PAL uaz SECAM) i

PAL-B, NTSC-M iflusiu fstlsanglu meneh 1-1 Asid

AN 1-1 NMTgIUNTA gAY ANmagnEs A-N

Frame BW Visual Sound VSB Vision ~ Sound

System Lines Rate (MHZz) (MHZz) (MHZz) (MHZz) Mod. Mod.
A 405 25 5 3 -3.5 0.75 Pos. AM
B 625 25 7 5 +5.5 0.75 Neg. FM
C 625 25 7 5 +5.5 0.75 Pos. AM
D 625 25 8 6 +6.5 0.75 Neg. FM
E 819 25 14 10 +11.5 2.00 Pos. AM
F 819 25 7 5 +5.5 0.75 Pos. AM
G 625 25 8 5 +5.5 0.75 Neg. FM
H 625 25 8 5 +5.5 1.25 Neg. FM
I 625 29.97 8 55 +5.9996 1.25 Neg. FM
J 525 25 6 4.2 +4.5 0.75 Neg. FM
K 625 25 8 6 +6.5 0.75 Neg. FM
L 625 25 8 6 +6.5 1.25 Pos. AM
M 525 29.97 6 4.2 +4.5 0.75 Neg. FM
625 25 6 4.2 +4.5 0.75 Neg. FM

al @) tdl a k%3 3 =~
e sruuluwoudm duszuunanlduda Ae

A 7111 405 11 ANE VHF Tutlszmegannm

C svuLiAN AmE VHF TudssimaiaiBen

E 920 819 14U A VHF lullssmadSasa panudaaulngifios HDTV aquiu
F 330U 819 11 usl BW 7 MHz Ao VHF lutlszmewaiieuuazdnuasiuedn

seuy éfsndldas lutlaqriu THun

B 1l mawD VHF 1 PAL-B, ainiundd eadinsids 899 VHF way UHF
D v ldeinumand VHF 1 SECAM-D, einiduau PAL-D 14 VHF uaz UHF

G valimaud UHF i PAL-G 1 iu B Tuaanad VHF  andundy asamsiae
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NIMIFIUNNIASATY YU IneTiAd ARavia U LY DVB-S (Digital Video Broadcasting

Satellite) {usuLULIBINRIFIUN ATy uinaviel FaviaszuLBu o MeluEeses Fansuesy)

¥

WALLL QPSK, 3an1sdudnuazidnsia deyasiennsgin MPEG-2 uaragnisuilannuiana 1n
wuulidnanti (Forward Error Correction) #911m3g11 DVB-S Gugnianldevulul a.a. 1995
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Carrier) Taiflunnsasdoynyiniinsviddvanades lugae Ao nRa iauupauWIiALS ey SCPC
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AXUNTINLALI
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Aaeeineyl Wudnisinaviml /A

o

a thuanaidie wludszmasg 36 Direct TV uaz Dish
Network iLFn1s lutssinaAaniganisna Sky Digital WitFnisluszimegange Astro lritisnislu
UszieAniaid@e uaz True Vision Windnig ludsemelne nneldiuinisTnaievd fana dnuataies
15 unnuflon Waduies j@f;i']\wifal,ﬁm Wz Ndessanislfiaen aauauan ausudnynnn
ANENHTIAIYN nsfndsinlddznnifieeann s diey funmdn Tasatwus
Anyoynnuanalies Ku Band H1unaLiNes 60-90 4.4, Wazanuiudtyoyiniaaiien C-Band duuia
150-180 <. 4.

NmsgunsdedeyeynninssiFitnuaia wuy DVB-C  (Digital Video Broadcasting-Cable)
Tfasnsiudnuazidnsviadeyafaeninigin MPEG-2 duReaiuninggiu DVB-S udazldnisueg
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256QAM w?au%aﬁmﬂ%ﬁmsﬁmﬁmmqm (Channel Coding) faun1suagianLasadnyn1u

nedednyrynaulnaviail fa ARy (Digital Terrestrial Television Broadcasting: DTTB)
1435019 Dudnuazidneia deyasieninigin MPEG2 uReqiuNIAsg W DVB-S uay DVB-C
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v < 1 A

4 [l i
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y ad o ) . = = o & @ °o o
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¥ A o = o Y o o = = o o) ~ a A=
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¥
1. ATSC gnitmnusn Tulszinaanigeisang
2. DVB-T gniunaiuun lunaile sl

3. ISDB-T gnieunaunn lutlsemeilu
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ansgruanarawnalulagissuuinsvimlaaiananNuA (Digital Terrestrial TV)

HIATIIU ATSC

sruulngiminana ATSC Idiunis W aululszmeanizendnilull p.a. 1998 e ld

wnunsruunsiriduausaan NTSC 525 14U 60 Hz IneiAniznssnnig ATSC (Advance Television

] o

System Committee) #1iutlszimpaanigaidniuazuauint darvunlunisimuiszuylviiine

% A a Y a dl [ ;’al/ dgl Qi a '8 o v
ABNATNITOATAUAYNNUN N3 LTNT WadR TN AN NNNNANERAT uazauudszanng &
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A 2 o o 4 u ys & o
ANERINA NBEABNLUNAIAT (roof-top) 1170418187 NVARLL WANLAARLE e L4 (Portable) nazsu
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1
-

svuy ATSC Miuuaninsgugtuuuniningsimd flandaauuwanseiu aumised 1-

2 fiall
F19N 1-2 NAggugLuuunInmeimiLuusng 9|
Vertical Lines Pixels Aspect Ratio Picture rate™
1080 1920 16:9 60i, 30p, 24p
720 1280 16:9 60i, 30p, 24p
480 704 16:9and4:3 60p, 60i, 30p, 24p
480 640 4:3 60p, 60i, 30p, 24p

NNEWR | NTauNULLLBRmesiat (Interlaced) ML Insmdialyl, p : nsaunuuuuinantia (Progressive) Aldiuaanw

HDTV SDTV

(VGA)
.

24, 30 and 60 frames/sec allowed
18 formats all together

U7 1-3 1w UneviAd svUL ATSC WULAN

ar
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anmnsad 1-2 annilinevienanunsaiden stluuunan imunzaniy MENIATEMen
UNNNRIDNANDATIEINT NINLIURAT IﬁﬁﬂﬂgﬂLmumwﬁﬁmm@uﬁﬂm 1920 X 1080 Wnita, 60
Tneldamendanszmineanuennluuuaneniuasuen ety 16 : 9 M?@ﬁ@ﬂﬂdﬁmmgm
1080i daunseinaneanisuteiufiiiuazdin enaiden sluLun iAo aazdan 1280 X 720 #in
1eia, 30p TaeildansduszrineanuealuiasauiuANe luLLIRa WL 16 - 9 videTiBandn
wmsgu 720p  dwsiu smsgugduuuaninsimdiuy 1080 waz 720p gninvualiiy
nmnsguinsvimdacudniaugs vise N1msgIu HOTV Fafpndaausnngn gﬂl,mumwﬁ'ﬁmm
AZIBEA 480 X 704, 60i YTALLIL 480 X 640, 60i LUNIATFIUABAIN 16 : 9478 4 : 3 Sarinvalik
ulnsimdandaauninsgiu  SDTV TmﬂﬁﬂﬂmﬁﬂﬁmmﬁmL@u@;q%ﬁmﬂdﬂmﬁmﬁmm
fRaunInTgIu uazingyiFtid NTSC D9 6 Win udusvuiuiden 5 NIMIFIN ATSC 1aenldmiu
N1M9§7U Dolby AC-3 WULl 5.1 FadiAeN %qa?ﬁm“uz&ytyﬂmmwﬁﬁlmﬂﬁuﬁmﬁwmmgm MPEG-2
wazdnyaynuAeszul Dolby AC-3 azgninsndiasmandiumuu1nsg MPEG-2 TS ﬁ@uﬁ@zgﬂ
indnsaLaznag ety EIWIALLL VSB 1uRaqfiussuunavimid NTSC

NINBRIARN AT)EYNULTITUIA UL VSB diLnnnggu ATSC 5 lFunnnsuagamL UL 8

o

VSB tnedannsnagLandnyoy oy 8 VSB awnsntladiunissunauainszun neviamid NTSC ihin

<
'
o A

v 1 1 v a s ] o
1@@?1’)’1 LL@%?JH’]WII@Q@GJQJ’]MVII‘FI@N?JH’]ﬂ 6, 7 WaZ 8 LUNNTLETA Vﬁﬂl‘ﬁ’lﬁﬂ’]ﬁ‘ﬂ‘ﬂ@m[ﬂﬂﬁyﬂg’]m

o

Uy 8 VSB lutesdeyaynniaunn 6 lnnzidsn az aimnsnsesiu dnsninresnsdedayalang 19.28

o

-

a 1 a al o % d” o o dld [ %3 k% A
wnnednsadui Inadnadeyail arnnsnsasiusenisinesicm AdAudaaugals 1 318n19 vise
s1ensmefimindAudARuNInsgIulang 4-6 s1an1enFenii uaTNInggIU ATSC WNnzAmsL

dszmenldnfnszuy 60 1&@5n daqiiudldaunsalivinisuninsiiminaeun s

Analog RF Spectrum

(NTSC) Sound
/ Video \t . 1SDTV
frequency ->

Digital RF Spectrum

(ATSC) 4-6 SDTV

or1HDTV

frequency -> —
+ other
6 MHz . services

317 1-4 uBaumsunsldaninaiuanutvesingimia NTSC uazInsviainaa ATSC

Program Guide, etc.

Video, Sound, Data, \
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o

317 1-4 uansnsldaulnaiuaoutaesingdisll  Aavia ATSC Fenaainnisldimalulat

o

8vsB Aavllfian Uin1sindelnandt umsgauau o) inndedeeanainia (ERP 438 effective

a v 1

radiated power) YiNru 34mmmmﬁuﬂ@zmﬁwiﬁfaLsﬁmﬁﬁﬁuwmqmwLmemqmeLumm

dszannstias Taeszans Nag luaa Auandanunuwiug dnsucaes  desdtynyin aniy

|
=

o

Hedtyny 10NN AoYryInsuNAULLLINNA (Gaussian  Channel)  aaiuanmugtl 91 1-5 luansy
dszanng ag luan Munndaunulugazianene desdnyoins NE Aoy IsunuLULLE AL

(Rayleigh Channel) visadasdrysynnelsd (Rice Channel)

No Direct View
Only multiple echos

E[Téé Rayleigh Channel
—— ‘.A

Direct View
No echos

GaU§sia‘n Channel / .
e —

Direct View
Multiple echos
Rice Channel

‘|E|EE|$ E[ﬁé

77 1-5 unenisdadagyauuusing

HIATIIU DVB-T

szuuingviemiaana DVB-T gnimmnaulumatlylsy 1wl a.a. 1998 iNenaunuszuL PAL &

]
=

SECAM 625 1§14 50 Hz 1meieeAnng Digital Video Broadcasting Project (DVB) B4iiluaanusanile
Auszndng aniang et uartsEmiuangdnsal lugnaunssadnginsyiesl uamsgau DVB gn
ﬁ’]ﬁU@LLﬂImﬂﬂmzm‘i‘umiﬁhu (JTC) 84 European Telecommunication Standards Institute
(ETSI), European Committee for Electrotechnical Standardization (CENELEC) a2 European

Broadcasting Union (EBU)

% o

¥ | 3 1 ¥
InsvimdRaianiauAy DVB-T gnaanwuuiva Waiuisnasauaguiuiantsnislan vialu

' 1
1 a a

a dl dl a dld A A o o o val 1
UTL’]MVIiNNﬁ@WWIﬂ?Uﬂ']H LL@ﬂummmmmamm TUNIU IﬂilLﬁ’j‘@ﬂEU@WNW?Q?U@EUWGJWM1WQ1N

'
o A

Jesefudynyn azatiud vsanias iaeun agiau win Fudynyin lwanisniem Tidaau

o kT

suNY azaunsniudtynlin winnzirdaunsaaaNEe 1g9e 170 Alammssiadolueiniu

v i
o ° a =

sruugneasnuuu A unuwsean WAy uindananAduIng Naziauang

21A"9YTeANNeai e waza NI AyyinReaiundieanunainani devane o anntnieuni

18 Felasedneuuuiizandn Tasednemudifen (SFN 43e Single Frequency Network) wanannil
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svun aviFiRaa DVB-T saauisnlfunumduandlsasinailssdanininuwazasainlunig

AAQITRIATYCYNUAINND

=)
B Yt't.ﬂeuivi

31I7 1-6 wAzatnaAYINDLREA (Single Frequency Network)

o

TyEININ 2ed3vuy IngviFipaTia  DVB-T gnudnsviauas Judhuuy  MPEG-2 uaz

u

I
o o

Fuounna@es gnidnsiauasudn wiu MPEG-2 Layer 2 tlaqiiunanailsuinalasianizissman
Fuluinag WEuldnis dhsauas Dudndty

QUNMATWLLL MPEG-4 AVC %38 H.264 uazldn1s

o o

dinsauas DuSAATyny nuAeNuul MPEG-4 AAC Unu MPEG-2 amunnsuagiandnyoyin uas

=K

Iﬁﬂﬁis\l@@mmmu iU COFDM (Code Orthogonal Frequency Division Multiplex) FaldARLNTF

| '
o A N

WHATUIIUIU 2,000 UAT 8,000 A winzAauazilzInideyalininiin Aefipnununiusieanin

[ % ¥ dl a2 aa . v o [ N
NITFUATYEYNUTITIRUINNAAUINE LU WIID (Multipath) 165 dmiuneazifanued Orthogonall

o

Frequency Division Multiplexing Amail

OFDM (Orthogonal frequency-division multiplexing)

NANNITNNNUIBY OFDM  azAdeiu nslaRmanguwULLLNANND  (Frequency Division
Multiplex 7@ FDM) 1i14A8%13 OFDM uaz FOM ilunssiaminanddoysyrnunane o) dayaynouvivanis

wisgeedty oy tudaaAul uaazuanaeiumnse FOM iuissnisudedynnnmauiaananiniu

o

Waliusiazdasdnyyiniiilainissuniuiu  usntsiazinliusastasdnynnladuisunauniiu

1% ]

afunazfasd wnuilead (Guard band) @alutaaANNDsLUINSTad U LUAaTTad TReTL

[

[
=

Tannsnldeudasanndiils ananauaaugoilan
o 2// dl % o v a & s a aial a2 a 49( X A a dll dl
patiuia N aindamwand i AnudHUssnBnmuInTURIinTAue LI AAINe Ay

andarasinutlasiu laauuaAnuiitauaranimn liusasdesdynyrunledidudass s

= !

wazliarunsonazdsnansgnusaiuuaziuld aansvinidesdynamiegdases afuaiunsnsin

v v
o o o o o

I8 Ime Iusazdnyoy1n feann (Orthogonal) siafu Wadiynniaasdtynio seannsani A NAAT

o [ o

o/ a [3 | a 1 o

Teqnmafrasdnynyruneaaiaansiazidugud Teinedudasyseni

[

v
o %

A miudrynynulayress (Sine wave) azfiapinsieiuisaienismnfiiusaesnisg ol

o

b

1 [ ol R @
WNNUAUEAUNLNTNAT (T =27) 99N

u

)
AanT9n ouiu Twdsnninasaesdnynyimiiues

o

ANFRRLNTW MNFRINNIATIRdaUINANNs  sin(X) Lasdtyuine cos(X)  Feann safuTa

[

aM190nszin b InemnAntSiusaeanisgauiunialutgos x wiiu 0 D9 27 @vaswudien 3wug

29913 uAUN e It A UuAR AN 0 ATyry turivassassisensani

ar
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aungnan dy s lunAazdesdyniu  seann sefuldlnadne Inaniuualsd
o . . o . o . v e . o
pNdresuiazdnyay asdusuninaesnudle o) dynnnnlafiasidnsme saainiumnd
Z;J/ a A dl a ai :// o 1 1 % - - :l/
mmeaéfaLfluﬁmmmnmﬂuuﬂmmmﬁmuu NAIBENNLTY AYTUIY  SiN(3X) LA sin(4x) ATpd
NFBTULAZAIRINAUATYYI0S sin(X) Aael LazilaauTndn lidny o luusasaasdnynyin
Jussansaniuls Aldandunazseaidos woutleady (Guard band) ansall Binlau1sald Aa
Aud ldedsldsz@nnan  Teavialdudannslds 'u OFDM Gafudneuzans nnsdeanInans
dl ' . . . . 1 r_‘ll o 1 v o
AAUNTIU (Multi-carrier Communication) mmmfmﬂuw@w@mfyfquiumumq 7 165 Taeaznn

|
o =

nisnszanadeyaunaseenidunans o dauuazdadnllluwsavdesdnyooinedseanainimanivii

T T T T L T T T T T
ARy -3Re -2Rs-Re O Rs 2Ry 3Rs 4Ry 5Rs

317 1-7 anlnpinaesdnyoyins OFDM

M

Frequency

Ovdinary system

[ |

Frequency

gﬁﬁl 1-8 Orthogonal Frequency Division Multiplex

@Robustness to Radio Interference by Multi Path,
Because of OFDM system is adopted .

N

Reflected Wave

Direct Wave __.%" "
&t

-

=

31I7 1-9 N34 OFDM HAdunumusatesdty o anyan
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a K

\Wasannaannadedtyyinyaeesyuy DVB-T i anunsadensaudsld va1alm asanunsn
WAanNd9enaNin (bit rate) 199N1989 LAFALE 4-32 Mbit/s AMNULIATEIANNND 6, 7 WAz 8 MHz
e uANIND VHF Uay UHF 1esusiazilssnd n9iaendnsndngaasii lianuiuteqsanisuinas
WAAZANAALALILLA TRAAFEN1TIHLINT 189a MNFRANARNINAIU C/N ANNUNIUFBFNINNNTTL
ArynyruindauainAaudng LUy WiaD  (Multipath) waznI19afusaeATasfuBLILINANIWTaN9 5L Y

4
HIUNMUSUDULARUN
foeAuaNtRnIamAingesszuy  DVB-T Hanunsaidensautlasine dssuuasiinong

HangunInNngn Ae
®  AWNINABNNITNAAAAULL QPSK, 16QAM 1130 64QAM 16

® A NIRBNFNIINNTENTHALS AN RANANA LU 4919130 (Forward Error

Correction) 1§ 5 8msnAn 1/2, 2/3, 3/4, 5/6 WAz 7/8
® Auniaentaetlesiu (Guard Interval) 18 4 wusAe 1/4, 1/8, 1/16 waz 1/32

® A NIDRDNANUIBAAUNTALS 2 WL A 2K 1138 8K
DVB-T a1Auituagiandnyy tuluuansudiy (Hierarchical Modulation) wiasfiunnsues

lapAALANDINY INsiAdTuuuL COFDM Asannsnasdryyiniuaniuliszudnannsdedayoyin

[ 1o

Walrrasiudtyoynnegiuilena ldanaenieaT a9sfuLLLRAFILUNAIAT (Roof-Top) UL 16QAM

a
'

1159 64QAM M6iB9N198AINTR4Y 1MW N19L3N19 HDTV way QPSK #usunisfudtyninsmniziiong

o o

“ d e e o 4 s
virannwATasiu (Inviriiliea DVB-H) vidalleiudyonduenunivuzanzinfaun Ndeanng
anaiin lgainmezATasFUATY I ILURNIWIABINN39 AU ANNAZIBATENNINAN AINTRLAL

AN (QVGA) TUNABATNLAASEALANNI1 Rgdnsiedldastiasndn HDTV 11
NTUBALAALLURIALTY (Hierarchical Modulation)

AmFLNTNagWALLUA LTI asTuaesdayanuanseiu 2 dszinnazgnuegianiviae

= =l a = dl o = 1 = dld o o o o .
LNENARNTHLAEN IMEIZQW?N‘U?&JTV]LLﬁ‘ﬂ‘V]u"]Q\I’H\I'ﬂ@L@ﬁ]Lﬁ‘ﬂﬂ%’] ARTNNNANAUAIMTHATATYEN (High

o o

1 v 1 1
Priority %78 HP) TeasantlszinnilazgniasuassuniansuauaAtyan (Low Priority Wsa LP)

o

o o = ¥

o o A o o o P P e A P y
ANUTULATRNTLNTY namg']m’l,mmmmmmﬂg @VI,GWNZW\‘HJTZLJ”IV] ‘Lummmm@\ﬁummmmﬂm%

v a = o o

LipazduliinesasandoyanianduaudiAygs Inavinlgusnisunsnninsvimiazinmua v

A o dl |vd|

apsundaIAuANAATYAdsTayaildnsn1sdetayage uazmunzduiupsasiueiug
aeiN9LtY deyyas HDTV
DVB-T luscuuinldnauniiivaanan taaldaaunniaiuan 2,000 w3 8,000 AAY LATLE

AazAAULTIENINANATYIUIMLIL  QPSK, 16QAM 998 64QAM ainfianan iU lfaeil

ar
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A IszuLinnmsnandtynadeyadniudtyn e duniuuy 64QAM uazinisiladaynyin

ayaNgnueganwul QPSK adludan dauanslugii 1-10

e

“High Priority"”
stream bits

v

“Low Priority”
stream bits

11 0100

317 1-10 MsuaganLULAALGY tneldnisuaganassudayanil 64QAM uaziaassudoyad
%
gnuenaRkLL QPSK aslida
lunstiipsasiudniaeaauinataazinlimresiuiudyonnl  #lddddn lnawrsesiuanaas
NIVLNENWA Quadrant NAtyeyreusney uazliAn 2 dausneanuiwinti aeineenglugdyn  1-10
4 o : = < Yy a , 4 o o o v =
wFasiuaznsuAn 2 Dausn aaldunds 11 wazuiniesesiuarnnsniudnyayinsldnaznauy 4

'
a A

Tinnwanls TnsWatsounanauauazasasdoyayungnuegias

NIATIIU ISDB-T

ISDB : Integrated Service Digital Broadcasting Qﬂﬁ/‘\fﬁs\luﬂuﬂixmmjﬂu Tutl A.A. 1999
ienAuNUIZLIL NTSC 525 11 60 Hz  Tnenguimunléun ARIB (Association of Radio
Industries and Business) WATHBIANNT Digital Broadcasting Expert Group (DIBEG) Wsudaee
dusuuszaiuayussununsuanavlanuazuiiminanlugnaiunsssiing tnevied NIMTFIU
ISDB AsauAgunIslviisnisinsiiddinuaaiien  (ISDB-S) waldiana (ISDB-C)  uaynavissl

o o

AnATLAY (ISDB-T) NNNIATFIUEL UUTIUNNITUEAATYIUNIATIIN MPEG-2 %&z@m’]mmw
wazdryounnudaemuniulunszuadyoine MPEG-2  nsualesnanin TaviinnANLAUs L

ISDB-T fipnnaianejugs anansaldsnsliiemzdnygnnmuazdeawinduusianansaldisns
Aetlszan (Mulimedia) ﬁluj wiu nnsnszanedeya (Data Broadcasting) inFeuii Taeilazds
dyaynnuingviFianudaiaugs (HDTV) wiensaudednyoy1ns ISDB-Tsb f3enduuy One-Seg
Tnel495 BST-OFDM (Band Segmented Transmission) @1uiuinsidileia Aeufamas 21960

(Laptop) uaziATeasU e unIMUY

ar
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ISDB-T (full band; television) Transmission ISDB-Tge Transmission

' b Mutti-channal
One-Seg HD‘TV Ao, Data Audic. Deta lﬂ.f gnnal audio
.

e

[T

e

i

\

/ _ \ OFOM-segment
/ Transmission spectr \ g S | Transmission spectia
| | ] ] } re. “_‘--.__A i
HENENNANNNNRE 5| {1
—-— / > = >
\ 5AMHE T~ ;o &I0MFHz Partal receptiont 302 |
S \A - . R g

\ \\\Em:m ve:wy///.

stationary receiver vehicular receiver  One-Seq receiver Cigital radio receiver

31I7 1-11 Segmented OFDM 9895UN"98sAtyqunnmaneisnisnianmii

3 layer case

©0o00/ocoo0o0
ocoocooloooo

12dB © 0 0 0o 00O
© 0000000
C————_>> ccocofcoooe

ocoo0oolcoo0o

16QAM QPSK 64QAM
(Indooro::ltenna) (Portable) (Roof top antenna)

g‘]ﬁll 1-12 Hierarchical Transmission Segmented OFDM $895UN133U&T0yN04494A 3
IS5
SN ”mamanmmmﬁ'ﬂ?}luﬁmimﬁﬂﬁmmm 6 MHz avgnuiailu 13 segment amiili 2
dauAedesAuang g anA 12 segment LAZERIANNALAL 1A 1 segment (UM 430
KHz) 998 5.6 MHz ufazdaudnldduiunisidnisianie Asdau 12 segment gadtynyod
nevimdanudaaugs  (HDTV) Ao 1 des wea M ded yoyrnuinsimiaoudaiau
NIRTFIU (SDTV) AMUIUNANETRITIENTT WazdIU 430KHzZ 178 One-Seg @1u5uIngsidl

| o a

801D AANNEDFINAN UAZLATEIFL U NUNIULETadIATYIUIMINNTSD NENITANIALN

b

(39

v
Maadauazinudnsiasuii e Audsnagand o MuULR AT (Hierarchical

Modulation) wW¥aniun1sueganAauANfang nsimdiduwuy OFDM deaxnsn
o AanldnaunIiaIuIU 2K, 4K viza 8K 16
o aaninonandynynlivansiuy Aa DQPSK,QPSK,16QAM Laz 64QAM

® AandndmInsdinsiatuly (Internal Code Rate) 16 5 23R8 1/2, 2/3, 3/4, 5/6

WA 7/8 (WAL DVB-T)

ar
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Tunsnagaadoyay1nuuLaAudu (Hierarchical Modulation) 4aldduiuusiay BST a11a

£
al ]

430KHz Yeyansdnsnfuimantgnadlldueiesiulas TMCC  (Transmission  and
Multiplexing Configuration Control) Lﬁmﬂ’m%\‘lmu 56 MHz U8y 430KHz mﬁﬂﬂﬁlu
OFDM 32:7U zﬁwﬁ&ymwmiuﬁmmm?ﬁmu 430 KHz ?-Nm@muﬂq'lumwmmmﬁ'ﬂf’m
5.6 MHz |# siuReriasiudmiudougesrnniuey 430 KHz AR EIAL ST fallaTa Vs Mg KT L)Y
299491 5.6 MHz 1 Tumenguiueiesiudn niudaugesnanuindne 5.6 MHz aunsniy

Arynyrnuldnnidnag

(1) Single layer multi-program for stationary reception

TV program 1 —_ (1 transmitter)
. T ‘

(2) 2 layers for HDTV and portable reception (same program)
HOTV program ‘ 4 .

: |
m - |
> »

TV program N— Select any program

» QVGA E v B l (in home)

(You can enjoy same TV program in any place) (outside)
(3) 3 layers for HDTV , SDTV and portable reception (same program)

HDTV program v v e

SOITV -DW» « T @ {roof top Antenna)
QVGA ‘ ! (indoor antenna)

(outside)

g‘ﬂﬁ 1-13 Finati1an13 19713196125 Hierarchical Transmission

ISDB-T Mdtyqunasnniigniudnuuy  MPEG-2 uavAnuoy n@esiuy  MPEG-2 AAC
AmFunisuinisinavistiponudaiaugs (HDTV) uaz SDTV iaanuagLanuul 16QAM / 64QAM g9t

ANTLTNNATYCUNMLLL One-Seg. MnaTulafinnsiiudauuy  MPEG-4 AVC  v3a H.264 uay

o

Ay nulAeNuUl MPEG-4 AAC-SBR 1ABNNARALAALLIL QPSK @9u Data Broadcasting auiilu

o

ArytynodlLy BML (XTML), ECMA Script 2u1m 20-80 Kbit/s

v
o o a aa

sruugnasnuuu A Enuwsean W sfudy i dauanARWANgLLL WY

1
a K ¥

(Multipath) 16a w¥auieaunsaaansaullsldnataif aeannsadendadena Nensdn (bit rate)

a

14
=X 1

v 1 1
16Faust 3.6-23.5 Mbit/s (8R3nDATIge uue NIl AUINte9318n3 IHHNTW) ANIUIATesAIND 6

% 1
= o

MHz, uazlensndaunaulutesdyoyins 7 uay 8 MHz Uut1um Nl VHF way UHF 909u6ias
dszme uanantiudsamnsniaentiu fudssesszunlivanaild Tnanisidendmaniingeazinli
AMUIUTAITNANITNINGTS U6 azAnaTaLIAIasNdans LI Wewandasnianiediu  C/N
INNZ ANHNUNIUABANWNNSFLATY T TN F WA NARLIN LD WIAD (Multipath) WazN193LIT
dll o A [ ¢ﬂl ¢ﬂl
WLILWANWLATENFLINTENT 95U UM UNIMUL A UL LAR DN

ISDB-T AMUUALTINUNLUD99LL Haid

ar
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" uandalausaasanisingiAduuy HD 1 enis
A Y a v o
= yizal¥uinisuuy SD 3-4 snan1snianiu
" g unngdesennsliun Mobile TV avirieneuuy One-Seg lanFanii
u ﬂ’]'a‘ﬂi:mﬂimﬂ@ (Data Broadcasting)
. . . dl QI & o 3 v dll o o e
®  Engineering Service auRaridun 11 uLaziityuiaasmsesiungismg

IaeIN1d9TaNFwaF

0O Video (H.264)
approx. 180-256kbps , o
O Audio (AAC-SBR) . l
approx., 32-64kbps
0O Data-cast (BML) Bials paremtte '
approx, 20-80kbps Modulation QPSK | | aaubes
Code Ratio 2/3

Guard Interval 1/8
BitRate 416Kb/s

gﬂﬁ 1-14 One-Seg. Service Receiver & Technical Parameter

Present time and date

O Basic page format

Local weather information

News banner

TV station ad banner

‘Buttons to select the following contents

Content *Aidenlé wiu Traffic,News,Sport,weather Forecast,Shoping,Internet,Movies etc.

51/71 1-15 fiaeeing Data Broadcasting  w@AdMtinas Page Format

nisnszanedaya (Data Broadcasting) & 2 13019 Aa

o o

1 ¥ ! v
1. Data Ndwsiusiuiensnanisitnes wazainisndiniaszdnseanainimwingu

Ay v o A A ) ¥ =y
2. Data V]LLN'ZKNWHﬁﬂULuﬂﬁqﬁ‘qﬂﬂqﬁ‘ﬂmﬂ’ﬂ% LL@Z@'NJ'\?QLm']ﬂ\ﬂmﬁl@'ﬂmm@q
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m'a‘n_l?ﬂuLﬁsmmmsgwszuu‘imﬁ'ﬁﬁﬁ%ﬁamﬂﬁuﬁu (Digital Terrestrial TV)

;13199 1-3 MaufFauiauAAnEurIesinsimlsz UL AAanANWAY DTTB

Qmﬁ’nﬁmz ATSC DVB-T ISDB-T
HDTV /SDTV Fixed  HDTV & Multi-Ch. HDTV & Multi-Ch. HDTV & Multi-Ch.
Reception SDTV SDTV SDTV
HDTV / SDTV Mobile Under Study Possible for SDTV Practical Even HDTV

Reception
Data Broadcasting In Operation In Operation In Operation
SFN Field Trial In Operation In Operation
Underway
Portable Reception Under Study Field Trial Underway In Operation
DVB-H One-Seg.
Internet Access - - In Operation

caa o

AnAs NI FaLInguAMANEIzYes sxu InsviriRaian1ANuAY DTT azwindn szuy

DVB-T uay ISDB-T Hpmuanwuzlndipesiu imuaiuisnilszudndasanuiinanisdngssnaud
Aay o o A ) Y = o = o o A =

WU SFN Nldaaninies Data Bit rate Siagmdlawuiu Aa Content tAgaiuiiaLes a1el (Network)
pNANNT nliEN s nevimlindeuiuas  Insvirmienalipiuiiow) fu esnldnisuegian
Aryny uuuuRALF (Hierarchical Modulation) &4 ISDB-T One-Seg Titanislutsewmeiuudo
¥ ' Y £ = c & A Y Y a
FUE e 2005 Aaunnadindi Buwmasiiin Jlawng ISDB-T wintueaanld dounisliiisnig
HDTV uaz Multi-Channel SDTV Ay n1snszanadaya (Data Broadcasting) WuU#LATES 51U

Arynyouet Ui wilaunumnseuy

AN9T199 1-4 NTlFLngUMaziagaNInATATa N AT UL AR AN1ANUAY DTTB

FEALRL AN ATSC DVB-T ISDB-T
WwAlA
Modulation 8 VSB COFDM BST-OFDM
Carrier Modulation - QPSK,16QAM.64QAM DQPSK,QPSK,16QAM.64QAM
Number of Carrier 1 1705 (2K), 6818 (8K) 1405 (One Seqg) 5617 (4K)
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Interleaving

-Bit/Symbol YES YES YES
-Frequency No YES YES
-Time No No 0s,0.1s,0.25s,0.58
Guard Interval - 1/4,1/8,1/16,1/32 1/4,1/8,1/16,1/32
TMCC No No YES
Inner Channel Code Trelis 2/3 Convolutional Code Convolutional Code

Rate 1/2, 2/3, 3/4, 5/6, 7/8 Rate 1/2, 2/3, 3/4, 5/6, 7/8

Outer Channel Code RS (207,187) RS (204,188) RS (204,188)
Multiplex MPEG-2 System (ISO/IEC 13818-1)
Video Coding MPEG-2 Video (ISO/IEC 13818-2)
MPEG-4 AVC
Audio Coding AC-3 MPEG-2 BC /MPEG-4 MPEG-2 AAC
AAC
Data Broadcasting HTML 4.0 DVB-HTML BML (based on XML1.0)
Channel Bandwidth  6/7/8 MHz 6/7/8MHz 6/7/8MHz
Bit rate BW 6MHz 19.39 Mbit/s 3.73 - 23.75 Mbit/s 3.65 - 23.2 Mbit/s
Bit rate BW 7MHz 4.35 - 27.7 Mbit/s 4.3 - 27.1 Mbit/s
Bit rate BW 8MHz 4.97 - 31.67 Mbit/s 4.9 - 31.0 Mbit/s

o

AINAINNaEELEUEaTREARIaNTRN I ATipTesIngimissuL  RATa 1AL
DTTB Aziiudn w1l DVB-T uay ISDB-T AniantAntematialndinesiu dunisuegandtynins
wuy OFDM maaaenldmatulaguilaasuianans wuulddreuiin (FEC) uuuiRenius siaduly

a

(Inner code) uazaratuuean (Outer Code) awinliainien Widmandngns (Net Bit Rate) win = fiu

42U ATSC taan’ldnnsuaguandnyy iy VSB anAumaunniines 1rsesiuseanisan C/N A1ndd
1 v 1 ] ]
UUARAINNINATALAGNAUNIIALENTHINNANNANAYE $9aN8NIA WINAU WTaNINNasaNyNNT
A ¥ o [ ] v 1 Adl % d” dl 1 [ 1 1 o/ £ %
paldnnasasaananiAtiasndilasfasnisasatagN UG A EnuusedtyyIns aviiau
(Echo) visadtyrynnunian (Multi-path) Mifwims WiAan 1w (Ghost image) tagindn DVB-T uay
ISDB-T  #lfuuiy OFDM andapduniiiatenau 2K, 4K 13 8K uaraunsnidanan dasilasiu
(Guard Interval) lduanaszsunalilfiiluszuuny avanuniusednynyin avieuvsadnyoiommg

ady v L%
A lAAINARINIg
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HIATIIU DTMB

DTMB ¢iaxnan Digital Terrestrial Multimedia Broadcast uszuniinls s AALTR TN
e ldeuies Taqudessuuiiduniants Ae DTMB wasuainidslddedn DMB-T/H datlesunann
Digital Multimedia Broadcast - Terrestrial / Handheld ARt luns W 1idlulnsiend fasa
WismemaiuRuiuuUiUegfuimatiubeuwazuuyiiedeiinnewiil

Uszinaansnsns Sgtlszaavau idssnmszuy neviriRania vessaies Slerlszannuien

A9NAN 2549 Fandn GB 20600-2006 8Ns GB N1AINAHIAW guo biao MHIETNNIAIFIU
usheB szuutnavisnAaTanARUAY DTMB sznaudas 2 NIATFIU ] funflauiy DVB-T/ 1SBD-T
AENIMIFII DMB-T Waiunlne Tsinghua University ﬂ;ﬂﬂﬂﬁﬂ‘zﬁ a1AemnAlulag OFDM wuuuaNe
ﬁ?ﬂluv\nﬁ (Multiple Carrier) LL@zﬁﬂmmﬁmﬁmﬁ@uﬁm:uu ATSC Wmuning Jiaotong University
Lﬁ@dﬁmiﬁ ﬁ@mmﬂm ADBT-T (Advanced Digital Broadcasting-Terrestrial) &&Tyrynmuaae)
Single Carrier U1 8 VSB iiadanntlszineanansns FqlsvanTuan TildAensvunlasyuumitady
NIRIFIUNENSEULRES A DTMB Tt ansui 2 wmsgudfaeiu Anald Set Top Box 430
FAeaF L AeavaNTnsudy uuaznansiad oyl a2 NM3311 DTMB gEulEnsle
HRNIUAZINLAN Fuft 31 $uanAN 2550 HauL SDTV gz HDTV quuauuﬂjuﬁuslmﬁulﬁu?m@

fausnisonanannngsunintinfelaanila 2008 luwuy HDTV

nwmsgau DTMB Miwalulaguuuludlunisuilamuiianaiauuulidramii (FEC) Aeld
sy (Inner Coding) tfus%ia LDPC (Low Density Parity Check) LAz aatiLen (Outer
Coding) Mauuy BCH (Bose, Ray-Chaudhuri, Hocquenghem) WUUWA#AAL DVB-S2 Hua i
IUUFRINTAN CN Tiaendn uazanunsnlFlETusaluma Multiple Carrier iazlvium Single Carrier
ﬁﬁmuuﬁﬂ@mmMm%mﬂ@ (Frame Header) Audausadnn PN (pseudorandom noise) dauluun
Multiple 14wnAlian TDS-OFDM (time-domain synchronous OFDM ) salmeialilseia PaulIgtu
(Convolution) Azgnunsngeundtainsudayeyrns OFDM U Frequency Domain lu Frame Body : FB
fiflavmenasa 3780 Symbol Imﬂﬁimﬁ‘m%‘ﬁwmLWmmummgm DTMB fhuuuudaudu A3l
7 1-16 dasnnaneulsudumudiiu uazlsnund  usiazTud 1440 wisaund Tulsaun 7 8 480

Super Frame 2u1a 125 ms waziWsudryynou (Signal Frame) AINaNAL

usiazsndryrynns sznavsiag Frame Header : FH uay Frame Body : FB drytynns Base

[

o

Band Aa¥il Symbol Rate Winiuyia FH uay FB Ae 7.56 Msps 194 FH azdedtysynns PN

v o
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(pseudorandom noise) B89 PN { 3 2118 Aa 420, 595 waz 945 Symbols AMNANALLNE TR

153n197 9% walulaginisunsn PN luwaunanil 39i38ndn Time Domain OFDM (TDS-OFDM)

Calendar Day Frume
(24Hour)

0 1439
l ............ | l l I ............ |
F:y A
10:00:00 am Minute Frame 24:00:00 am
¢ IMinute )

0 479
| | | | | | | |
Super Frame
(125ms)

l | | | l | R | |

- >
First ok >
Frame Signal Frame
(555.6us/578.703us/625us )
l :;S}'{;‘:r Frame Body J
- > -
PN Sequence Data Block

317 1-16 TaseaFngvassy DTMB

199 Frame Header Asnanainedas flaeiu (Guard Interval) T9mun1nsgI1 DVB-T/ ISBD-T

Az 35U7 1R 1 Frequency Domain wisasiusadldinans 100ms Tunisnansia elaimanzdmiy

a
|
Gl o 1%

ATRIFLUANALAREUN UL DTMB addndaetlesiudae PN lu Time Domain MiAsasduldiaan
= o 1 1 aaa 1a oa . 1 = o
Wiels 5ms Tunsnenstia d9ulud 99 Frame Body H38U510# W Frequency Domain Wiuideafy
NIRTFIUCOFDM AU N3ANATYEYIMUULY  TDS-OFDM AuanfiuiaisdJumlu n19uan uaznig
dl ¥ = o =K o o o o 1 o o dl dl
AND ngldnanies 5ms lun1908a99d AUUNNZAMTUNNITUATY LU UIEUINNNNAILARR LN

AIINITIGN

w91 DTMB Az9995UN194DRLAR Faus 4QAM — 64QAM FiRal usi 4QAM %Lﬁqméqﬁ@m A
gnldlun19d9 PN (pseudorandom noise) w94 Frame Header : FH U Time Domain gaulugag
Frame Body : FB anwnsniaanldnisuagian tiuanens #1 4QAM,16QAM 64QAMUAZAQAM-NR
(Nordstrom-Robinson) 11 Frequency Domain Waz@1%1701@8n8ns10ANaIewLy %u@gjﬁumm

=

AeEIN13IUIAYRYA AD
® AAUNIAUIU 4K (3,780 Carriers)
o hanianandyoynlivatauuuma 4QAM, 16QAM,32QAM 64QAMUAZ 4QAM-NR

® 1AaNL1131i4& Internal Code Rate 16 3 23A2 0.4,0.6, WAz 0.8
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® 1u130LaanAN PN 13 3 WuLAB 420,595, WA 945 Symbols

finatinaulugadns TVB lRanA w1 amas N3 19913017 DTMB fail

® SUIUARUNINYAM 3,780 AAL
o Anandnynnuliuuy 64QAM
® Code Rate =0.6

® 1 PN 945 Symbol

1%

o #819u Data Rate = 21.658 Mbps LiiaLi3n1s 1x HDTV,ua 2X SDTV dayeynos
nwidnsia MPEG-4 AVC &rynynnudasidniauus AC 3 ¥4 2.0 Ch e 5.1CH
Lﬁmmﬂmmgm DTMB %4 2 uiw Aa DMB-Tluluua Multiple Carrier waz ADBT-T i
T1uA Single Carrier ALY STB uay DTV sndludesipuanunsanensialda 2 uuw
Uszneufu DTMB Rlésmun ansdnsviadoyonnnan wsesi STB waz DTV sfludesd
ANNANANInRAsTElETY MPEG-2, Uz MPEG-4 AVC/H.264 fhinalsh 1A30431STB uay iDTV, 1
iﬁmqmdﬁmmgméu i
flaqifuin nsmaaasld DTMB Tuvane dszma lunddende wu 850 aafuau 35 Tunail

ANINT1E 1 BA1311 AIL 1@AT19IART LASIUTLEAA"
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HIATIIU DVB-T2

DVB-T2 tian1ann Digital Video Broadcasting — Second Generation Terrestrial Wl

dl o o a ¥ o 1 ¥
NIRIFIUTIRRILINIAINHNIAIIE DVB-T  Tneniumatianisnaguanuaznisdnsiauuludanld
wialinsldanl nefulunsdedynrnnlszinnides 3 Alauasdayadilss@nininuinau iy
UANNIIN19U 11 DVB-T2 dn1snagiaduiuy OFDM (orthogonal frequency division multiplex)
R iUNIRsgIu DVB-T dudunisuiiladeyatianaisii DVB-T2 d3snisidrsviauuni iy

Nm3g U DVB-S2 lAurnisidstiauuy LDPC (Low Density Parity Check) @sldsanriunisidnsia

'
= ¥

WUl BCH (Bose-Chaudhuri-Hocquengham) vinlidnysynaungnidnsianuniusiedaysyiounsn

'
o =

= o v
42 (Interference) LL@zmya;ﬁmiumummmu@ﬂm

UANANNHUTIFNNITDARNANUIUAAUNITLAZI U ATBIT 9] BarTY (guard interval) 18

da{ dl = [ A ¥ a 9 o
NAMNURIBNINTRNDNTUNLNIATITU DVB-T uazmniaan MeA1nisamas iinnzauiu

! o [

dasdryoyniaziniiniadelidsz@nsnam lnanafsaud  auAwsinefuazanaaziasanig

3
=

INANATLUAINE DVT-T Ay DVB-T2 Landlesamni3en 1-5 1

AN9T199 1-5 WrsuauAINITAIRasuALIaaziatanIanAtlA 411150 DVB-T way DVB-T2

DVB-T DVB-T2
FEC Convolutional Coding + Reed Solomon LPDC + BCH
1/2, 2/3, 3/4, 516, 7/8 1/2, 3/5, 2/3, 3/4, 4/5, 5/6
Modes QPSK, 16QAM, 64QAM QPSK, 16QAM, 64QAM, 256QAM
Guard Interval 1/4,1/8, 1/16, 1/32 1/4, 19/256, 1/8, 19/128, 1/16, 1/32, 1/128
FFT size 2k, 8k 1k, 2k, 4k, 8k, 16k, 32k
Scattered Pilots 8% of total 1%, 2%, 4%, 8% of total
Continual Pilots 2.6% of total 0.35% of total

wanaNiumsgIu DVB-T2 feldinatiauunlvainidadn Rotated Constellations fauansli
917 1-17 yinTidy A nunuNnIvlugesd o nunetsvinn uay DVB-T2 sialald
Alamouti code Tunsu5uilgelidnyaunninsaungununlulaseinaauiies  (single-frequency

v
networks) 1N
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s = J SN RN
3-8 |00, |~
R iE e
B . | | ’ :‘ ! P A 1
-]
=4 _-JT‘U;LJ,".W =i
> . = -
-8, y
- 5 S| (S S S
= [ [ \ F=lmmE ;|
-———— it — ! . e |
4 el | @ ||
B |

$000000000000000
gﬂﬁ 1-17 Rotated Constellation

UANNISURISUA LDPC

=

ANIIATENAMNMUILULAT  (Low-Density  Parity-Check codes) wisai3anlnaeiadngiia

]
a a

LDPC Anfluswaurlamnuiianaiadransin (Forward Error Correcting codes) Nililss@nEnngs
mﬂLﬁ'@‘ﬁﬁmmmuﬁ@m%’@g@ﬂmnmﬁﬂmg’ esananssauzressiadnndladnineesusuuey

(Shannon’s limit) TaeineiulussAuIegL AR A UIaIUEIeTILA  (dB) Wit NN9UTTENE R IV
LDPC @awnsnin il 2 guluiin Aa 1) n1sussenasdaeuvisndnsoaaauniss 2) nnsussenslugilaas

NN

ﬂ'l‘i‘l.l’iﬁ‘il’lilﬁgf’lﬂl,ﬂ‘l’l?iﬂ‘ﬁ

G

NANTUFNDLNITBAUNYIINTAFIRADLNIA H luaunisdneanemadlumysndniauis
dl = 1 o/ 49/ 1 dl
MxN Ipgl M=4 uaz N =8 1394019008 NAEINAIIUNT 2 Atialdlunnsussens

AAANHOIzIBRNYENGAINaNn lAun w, waz w, taevsnaieduausanandy 1 uusazunouay

(]

De

uiazAnNAIRUNYING H ana1aL Tusnenel w, =4 uay w, =2

(1)

= o P O
o o - P
o B P O
P o o
m o o F
o B B O
P O o
o B o P

nstignugia LDPC annnsnilisunanslugl LDPC (N, w,,w,) @anunaiesiausanaaiy

= 4‘ 1 a I ad g [ o dl ' ' s

819 N Hpanileg uwvisndndadnauin M x N agifluduunanluisazuniuazusazanssi
du w, waz w, muasu Taan w, <<N uaz w, << M anseied wvisnd asaagauniss
H dnesudpiilugiia LDPC wuuadananiwnsdlmediily (N =8,w, =2,w, =4) unneime) 39a

Tusnatinatlludndnl AN AUILULAN LA LAURLINENITRLN YN
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nsussenglugilaasnsav

39a LDPC anansnussengl  wgtluasnsan 1Eanan newunumes (Tanner) l@aginadl

1
a

se@ninm nalunuesPanslunaFng  (bipartite graph) Sedszneusneinaesiunfiseiy

2 ngu Tuanguusnizandn Tuasiauls (variable node) wazluanguuaaizandn Tuansaaaail (check

1 v
a

node) Taeaviinndeududenlasssinelunfisnsninfuingu isaiensmanunsarildasing

psslimsann Ae azdilupsoutlsanuan N Tua wazluapsagauatuay M Tus Tussouils ¢ Ay
siavdaniuluansmadey f, d@awus hy saqwviend H S 1 gﬂ‘ﬁ 1-18 lusiatinerasns v
UNUIURSANVEUINE LDPC Russenedneiyidndnageumi3a H luaunisi (1) n1susseng lugyl
ganawTszlemingnaunnsianisvinanudnlandnnisresnisnensia LDPC IEifluaeinag Saay

1anannneludousalyl

317 1-18 nalunuuefrasuyENdRsIAdaUNIs H

AANBINNNITDANTUA LDPC

a

Faneinaidlunnsoensia  LDPC  vuilnnsfa Auduunannung g daneinuiinaony
vhawla ldun sanesiuntsderiuanuide (oelief propagation algorithm) Sanesfisnnseatinu
48AN  (the message passing algorithm) WAL BANEBITINEATIN -HARA M (the sum-product
algorithm) 1uN1288 U8 09N1INULBIEANBININAN °”|L‘M@"Wﬁ@xﬂjﬂﬂd’]'ﬁ\m’]iﬁ’]\‘ﬂmmu hard
decision fau #aiAnuduteuties desan1sviAuEdnla wasinlfidnlandnnisessia LDPC

1faginatalan ANTIUAINAINDNNIININIBILLL soft decision B4 lTHANIINIIUNANGN

N1SORATUAKLL hard-decision

a

dlnilj Y o 1 ' o a R o ar dld a o = o
Tuniagldantinedng °] 1ENRANBTNH fiusiia LDPC NAWYINIRTMAaaunisn Auandli

annai (1) waznsmunueslu 3U9 118 31azldAsia c=[1 1 0 0 0 0 1 1]l

1%

¥
Faatinglunng  aFUNLTUARUNNIN NI ULRNFINANTHA anud Wtasdyoyroutluwuy  Binary

7

o %

Symmetric Channel #138 BSC lagdNnA91ANI9dAINan1ilile i1 uteadtuonudalanutanan

[

v
o a

a tg a Y t:llta tﬂl I 3| t:ll o 4
W 1 ds leeliEanana ndauwsn Cy Inedasuanne 1 i 0 azilu mmmumwmmuimmn

q

| o =

dasdeynouiiAiu y=[0 1 0 0 0 0 1 1]
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A

TunaunIsansiaLlusatl

=

1. dupeuusnliluasouils ¢ nluadeusaas Ay 0 visa 1) 7

a

Andgnaasliéy
Tupnsaagey f, ("luﬁq'afjwﬁ ¢, wiazFnazdeuuadalidslun pragananuau 2 lus
ane) faetnadu Tuadauils ¢, deunaigaaasaulldlupnmagey f, uaz f, uay
Tuasuls ¢, deunagaaasnulildsluansagay f, uaz f, ey Tudoatisinesiu

Tuansaaay f; uravsazlifuAunamaaniunsulsfsnsusmnlilunnei 1-6

AN 1-6 Aunalaaniuansiagay f; MuanTuasiouds ¢, 1esdunaun 1

Co C, c, C, c, Cs Cs c,
f, 1 0 0 1
f, 0 1 0 0
f, 0 0 1 1
f, 0 0 0 1

A y in e e A .
2. duneun 2 luansagauyniuaay Idraeunaaan laiunn antuasutlsive Ao

A o

WF T uunaaanas g dUlE L IuAR LAt deq Tasannluaetneiilue
AIAgaLILAnLFsaEenAL A LLe L 4 Tun ezt TuARmAgeLLAaLFIAyEes
FLaANLALAAT VLA 4 AdviLdeAulE LU Rl susaZEY NANuIALAE
aalsifuluasauts ¢ lTaannsiAunsigaildiuantunsudeynsaiifeades

aniuunaganunaniuasauds o (lushedreliadlduua@adnuan 3 fa) 1 lus
paaday f, AruaAunadaliiulussuds ¢ TneldAuuaaanldfuainiun c,,
X ¥

c, uar ¢, MuaniuuuuNenla 2 aziiu 'l wdhetatunaganInilAvinGy

' '
a o

000@1=1 Aunsganluanmaaey  f, udazdfendinaulddsluadouds ¢ ¥

nendedldagFlunngedn 1-7

1 1 v 1
f919% 1-7 Anunaiaaniuansaaey f; dandulddlunsauds ¢ sesdunaui 2

Co (o c, C, C, Cs Cs c,
f, 1 0 0 1
f, 1 0 1 1
f, 0 0 1 1
f, 1 1 1 0
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3. dSumewdt 3 Tusutlsuiazaasiiuugiaadilganiunnmagey 2 Tus uazuudEaRNT
¥ ndasdnyynos axiu Tuasausanunsadndulaindnaeanuiuanniy 0 sise 1 1
ThgiansnnannFesdnannaeusdEan g Lﬁ'ﬂﬁi’ﬂﬁgﬂ@ﬁmmi’mﬁ 2 Usznauiulug
iaalpnil Fandesdoynditandy y=[0 1 0 0 0 01 1] azlfdmanis

v a

fnAuaaalunsulsusardniedl 110000 11]
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L%

nnsgruanaraunalulagissuuinsvialaanaau o

mm'a‘g'mmnammmﬂ‘[u‘[aﬁszuu‘imﬁ'ﬁﬁﬁaﬁ’achum'atﬁﬂu (Satellite digital TV)

walulatiszuunsiminaaniuanfen (Sateliite digital TV) vidanns1uiuludeaes Direct

To Home (DTH) funisdemssann aadesiadiulnemnss  lage1u Settop-box indeuszuL

AaAa o 1 =

Terrestrial T avidipanar 1 uAIen % g1u19089nieal  100-200  da931an1g Tas
X
7

'
= o

NIRTFIUAINARA 7] NAATY IR INSTIAURRY

o o

1 a =
ANTUATINENNAN

7

HIATIIU DVB-S

svunniAinananIuaian  DVB-S  anwmuniulull A.A. 1994 iansnavnan

u

o

&y rnuinsiminiuaaneussuuAaialaaaeAnng Digital Video Broadcasting Project (DVB) s
iluprugandanuszidne anntang nevimd uazisimgnanginsniluganaivnssuing insied
Nmsg1 DVB-S Idgnidenu ludannsiae ilunisusnludszmelfuna uazluanuanalszmely

NIEVAY LU §aNg e anFFeLEnT wANIAN sauaLszmelng

PEATIBEATINIATgIN  DVB-S lignasunaldluienatsuimsgiuglsl EN 300 421 lne
nImsgIusananaliszyAsnsuegannazsruunisidnsadesdtynnidniunisdedeyalu
T Ty (Phisical Layer) lag zﬁu%m%uim%sﬂ@ (Datalink Layer) Tmﬂﬁ'ﬁﬂ%‘m@mmﬁﬁ
1fun QPSK duiunnsasdagyaninuazi@esluszuy DVB-S i %’mﬂaﬁwum%dﬂugﬂmmmm@

fryry1tw MPEG-2 naualefnamau
31M551U DVB-S2

P = ) o \ = o= o , T =
Wavannalulagnisnisdnanesdyineiuaadanlddnisimun ldeenaunnsausdnng
AnVNIMIgI DVB-S 1lusiunn metiansueguandtyin uaznisdnsiatesdaaiuniinis

v

‘ﬁmm%uﬁlmimmmLﬁ'mﬂixaw%mwmzmmm@'mﬁqlumﬂ%\muﬁmﬁmmalﬁmié’uﬁﬂ%u paTin
g DVB-52 Sudunnnsgiudwiinszun nsvimBaraciuanaifiuy af 2 Adldgnaninau
iefiazeasfumaluladive I TRG PEaziBeAreINInggIl  DVB-S2 Mignesuneliluenans
nmsgauglsl EN 302 307 lunsueguandiysynafi DVB-S2 amnsnsesiu QPSK, 8PSK,
16APSK 138 32APSK Tnamsiiazidenidnanisuegiamuunladutuegfugliinag delaai ol

uanaziaanld QPSK 13a 8PSK
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uananUszLLInsiAdRaian uaaiien DVB-S2 fagnaanuuudnliainnsnsesduiisnig
dld a o o . 2 alll % o
LLuuwumiﬂgmuwuﬁ (Interactive) ”Lmimﬂmmwwmmwmaﬂ@u (Return channel) an

glisnisanunsniflulilfuatnuansagUunuigy

o

- defayanduunietesdtyanninoiia

- dedayandusiunsszuuiaTetne nsdnsiansnsous (PSTN 3a Public Switched

Telephone Network)

[

- z\iﬁmﬂ@ﬂ UEINUN19TTUL GSM (Global System for Mobile Communications) @i{lu

wmsguzeanatulag insdnilenenifuaanuiiauunngalulan

k24

NIM331% DVB-S2 HiaAnd1u1msgiu DVB-S et < Ay atieidu Hdnsinisdedayangaau

k1]
! 1 &

= a a v o aa | [ | ¥ = t3:% | =l
Nise@nsnawlunisdnsianmanan LL@%ﬂﬁ“]_lﬂﬁ;\‘lﬁluLﬁ‘@ﬂﬂ”lﬁ‘sLﬁLL‘].IuWJ@VﬂMﬂNﬂ'W UBNAIMNUNINTFU

q d9

DVB-52 liinnstinmalulatl Adaptive Coding and Modulation (ACM) nldnlsglsiisnas

Tasetns@eansnamenatnnsnlfumatianisdnsiauaznisuegian linuamnIwaeddyy i

b3
a A

2 g dl [ ] . AI = Ly 1 Y Aa
1mmﬂqﬂmmma?@wumﬁ‘zmvl,ﬂ@ (Remote terminal) Tamatialddselagiatnannnlunisldiusnng

[ o

1 1 i’/ = 1 o 3 2% o ] 1 o dl Y a
B89 NN TS IUNNUAN  agin9utin @zwﬂum@@mmmmﬁmmiﬁlumm Lﬂﬂél:ﬁlﬁllﬁ‘ﬂ'ﬁ‘

o

Tasvinedeansanameuniuiainisaliumaiianisdnsiauaznisuagian liiunzanmiu

AN wnndaxiule

NIATIIU ISDB-S

1 1
a

dszmeryuldinisinnimnsgiu DVB-S i1l lull a.a. 1996 usitlesanAniaNtiF u1atsenis

@ 49

18911M391% DVB-S delsiifunieanalazead Wiznisunsnningdiad egradu Inasnaunsaly

o e

nsldidnig HDTV,  msdfdwiusiugldisnie |, niadnnslassdnauaznisldmanudesinad

%

Usg@nsnan M linmsguinsfiminanaduaaies ISDB-S  gniimunaunilag  ARIB:
Association of Radio Industries and Business {84/n13 Digital Broadcasting Expert Group

(DIBEG) tlunasaugadinuazaiuayussuuliunsuans lugnaivnssaine avied

o

NM9§U 1ISDB-S vineulneldmeatiannsiudndtyaynimiuninsgin MPEG-2 uaziinisdy
wedtyoyrnunnuaz Ay addasunilunsusdynns MPEG-2 nauatadagassa vk
pIENIZUY ISDB-S gnaanuuulillaautinveugs nuniusasnIweinia uasiansnisds

foyag

1 al

seunInsvimipanadua1afien 1ISDB-S arunnlitEnisldiawie Audyniuninuazidas

wintuwsgnunsaliusnnsdetszan  (Multimedia) ‘éuj Gt miLLwéz‘ﬁyag’]mmwu%%’mﬂ@mq
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\radnaduLnasiils (Data Broadcasting) 16 uwaznielunilsdesdtyoynmuanaiiauaiungnldds

Arynyou HTDV 161 2 g AruaniiAntamatinrasszul ISDB-S a1unsnagllifmnged 1-8

FN3199 1-8 ADIENITRNIMATIATENSEUY ISDB-S

Modulation scheme

TC8PSK/QPSK/BPSK

Raised cosine roll-off factor

0.35(square root)

Transmission symbol rate 28.86 M baud

Video coding MPEG-2
MP@HL for 1080i, 720p
MP@ML for 480i
MP@H14 for 480p

Audio coding MPEG-2 AAC

FEC(Outer code) Reed-Solomon (204,188)

FEC(Inner code)

Convolutional (constraint length k=7)

Inner code ratio

1/2 for BPSK

1/2,2/3,3/4,5/6,7/8 for QPSK

2/3 for TC8PSK

Transport Layer

MPEG-2 systems

Packet size

188 bytes

19 1-9 dafnuuanisaanuiuazdesdynnesnainendssnagunlduinsgiu 1ISDB-S

Method

BS digital broadcasting

Wide band CS digital broadcasting

Frequency band

11.71012.2 GHz

12.210 12.75 GHz

Transmission bit rate

51 Mbit/s (TC8PSK)

40 Mbit/s (QPSK)

Transmission band width | 34.5 MHZz*

34.5 MHz

*Compatible with 27 MHz band satellite transponder for analog FM broadcasting.
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mmgmmnmmmﬂ‘[u‘ﬂaﬁszuu‘imﬁ'ﬁﬁﬁaﬁaN"ml,mﬁa (Cable digital TV)

walulatiszuunsviminasiantuada (Cable digital TV) unnsfusanisEiuszuunng

nezanaeuanedtynynd Tpnudiestiusing Sedeannagudnananisdedtyayiasinaimiualaus

k4 1

dI dl X v < ¥ dl ¥ dl o ' ! dlo o
NI IHBAONUIUANATNARINTY Set-top-box LW@LELI’]LF’]‘EI‘@\‘I?‘LI?]N[ﬂﬂvLﬂ mmﬂmmmmﬂ NAALY

AaAa o 1 o

aaanaiATRA Al WAL AN AT

N1M931U DVB-C
sruuInsviminanianweida DVB-C gniwmunawlull 1994 1neesdnis Digital Video
Broadcasting Project (DVB) Tuilaqiiunmsgu DVB-C gnianldanulussuuinsyimitinuane

widarialanialuszuniasedng CATV aunluey sanlddslassdnaauintasau duszuy SMATV

n1m331% DVB-C tiludeunilslunsenaninsgiulngvisifaria DVB Insssynamaiinnig
modulate &tynyraudslimatian QAM Faus 16-QAM 9 256-QAM wazdnitinisdedayaninuasy

\@esTuszun DVB-C dudiayaisnunazdslugians MPEG-2 vsa MPEG-4

NIATITU DVB-C2

TUN9UsTIUANIENITNNNFTUUTUUININIINNIUTB9TATINTT DVB T9dn lAeunun1RLs

Aaa o 1

1 a.A. 2008 1FRinnstszniAivenazdnvinunsgussunnsiminanaduadagan - 2 (DVB-C2)

| o I

waziflufiaaunnaiudininsgiu DVB-C2 azilunnmsgiugarinedmiunisdadoyonritwada

%

Tnamszuuinsimdpananwala DVB-C2 nitaslfinatianisuagiandtynyinuuazniadnsian

b

HAuiiuadandszuy DVB-C M ldszuuiitszansninlunisldaauaanud (Spectrum efficiency)

4
=KX K g

Pma 09 30 wafidus uazazinliauaunsalunisdedayaivuauis 60 Llasidus
Tnganmnuan | Nsieamuiain DVB-C luilu DVB-C2 Hsan
= % dl QI % dl o a 1 1 1
1. Apnnseenianaziinauqlunsaudideyaiesasiuidnisud o) ethady  HDTV
Az Video-on-demand (VOD) waziisnsnanistimauiugldusnig

o

= o G| all ¥ a ¥ o Y a dll 4 1 ¥

2. ApwandungliiEnisazdiasfulganisliusnisuesnues e liaun  soudedug
Tusnsseauls

AmiummalFauieuAnaNTANImATATENIINNIATFIU DVB-C Uaz DVB-C2 uand AR

AN9197 1-10
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http://th.wikipedia.org/w/index.php?title=MPEG-2&action=edit&redlink=1

;13199 1-10 WeaniauAuantFn1amAiATzngng DVB-C uay DVB-C2

DVB-C DVB-C2

Input Interface Single Transport Stream Multiple Transport Stream and Generic Stream

(TS) Encapsulation (GSE)
Modes Constant Coding & Variable Coding & Modulation and Adaptive
Modulation Coding & Modulation
FEC Reed Solomon (RS) LDPC + BCH
Interleaving Bit-Interleaving Bit- Time- and Frequency-Interleaving
Modulation Single Carrier QAM COFDM
Pilots Not Applicable Scattered and Continual Pilots
Guard Interval Not Applicable 1/64 or 1/128
Modulation 16- to 256-QAM 16- to 4096-QAM

Schemes

NIMSFIU ISDB-C

NM9§ U ISDB-C gt udszinadiulng ARIB: Association of Radio Industries and
Business 11735114 ISDB-C Mnatian1siudndoyoiumaninsgiu MPEG2  uaz dednynyin

nnuazdnyonnddassunuli MPEG-2 Transport Stream

A wiuinatiansnegandnya i i unnsgau 1ISDB-C Miuinisneguandtyanouuuy 64-
QAM wananniigldaidralalanaulunisudaudanatauuulddramd  uazlduuusiaiauin 6
MHz Tsaunsnsasiunnuiaunsdedoyasedasdyninilszinn 29 Mbps Tasananiifnig

WNATATEITUL ISDB-S ansnagulifamsned 1-11

FN319% 1-11 AMUANTTANWATAT8955 U ISDB-C

Input signal MPEG2-TS packets

Frame synchronization Sync byte inversion for every 8 packets
Randomization PRBS (polynomial 1+X++X+)

FEC Reed-Solomon (204,188)

Interleave Byte unit convolutional (Depth: 12)
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Modulation 64QAM
Mapping Given in Figure 3
Roll-off 13%

Bandwidth 6 MHz

Symbol rate 5.274 Mbaud
Transmission rate 31.644 Mbps
Information rate 29.162 Mbps
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mmgmmnmmmﬂ'l:u‘[aﬁszuu‘imﬁ'ﬁﬁﬁaﬁﬂﬁaﬁa (Handheld Digital TV)

walulatiszuuInsyimilenesaria (Handheld Digital TV) Ana1em1msgIu i DVB - H

=

DVB-SH (g131)), 1seg (tUt]u), Media FLO (2143n1) T-DMB (N1 161), S-DMB (N34 Loi-cy1]

o

1)

CMMB (UsemnAan), way 3GPP il

NIATITU DVB-H

a

walulatinevia Whaviadeliesyuy DVB-H gnimuaulneilunissesanainsyiusyiy
nevimiRATian AN UALLLL DVB-T Tdnsiisifing uantimie liaunmnsasiudeninunaniy

ZlaN! i mmmemimmﬁmmuwnwm%wmmumnmemm

1
=l

dl | o o ¥ v aa o A A ¥ o dl
waltunisdszudanasnulunislds ulnsviadfaiataan MWaNIUaINULLALET T21L

DVB-H neulneldinalulatl Time Slicing Tamalulatisananavinaulnsdsdayaiiu Burst adlu

1
=

Time-slot mﬂﬁwumif’i %q@ﬂm‘nimﬂa‘?ummmﬂa‘”uﬂ"mwﬁwm%ﬁmﬂLﬂm“ui@miuﬁqw”ﬂmm
984 Time-slot mﬂmuum%mwm Tuwsiaz burst arxnsnussadayalsns 2 Mbits Feldnnadnea
WU Reed-Solomom 64 bits fia 4838 191 bits LATLBNATNE ArynyruszuuIngyisd DVB-H €aan

nnsgnaseanudaniuiudtyyne DVB-T naludamwandineniuldssuanslugilin 1-19

O%WEB-H Program 1 O%WE-H Program 2

B I T

OWB-T Progamn 3

OWEB-T Progam 2

OWEB-T Program 1

317 1-19

[ %

1 1
walulatinsiadnaiadenaszun DVB-H ldgnaanuuuliiieuliluguaaunsssalilil

e VHF-IIl (170-230 MHz)
e UHF-IV/V (470-862 MHz)
e L (1.452-1.492 GHz)

ar

S1BRAANTSANYILAZIRTNIRIg RN ARAAInSUINSFRszUUATYA w1 1- 34


http://en.wikipedia.org/wiki/Very_high_frequency
http://en.wikipedia.org/wiki/Ultra_high_frequency
http://en.wikipedia.org/wiki/L_band

NIRATFIU 1seg
&9

1
A =

nmegu 1seg  unnsgrumnalulatineistiianadienenimunaulneszmeryyulud

]

o A

2005 wazilaqiiugnldnululssmadguuazilszmausda walulatinsiminaiadeda 1seg gn

4
o A a

aanuuLTRNn Waun s liBnstorenandnyusaniumalulag nsimbanananumAussuy

ISDB-T N ldauluszmeyduuazdszmausia

E7
Aaa o =

luszuuInsviriRanani iRy ISDB-T desdtyanatinanenldnnnuniraunuanadauia
6 MHz (5.57 MHz dmiudedayauas 430 KHz @130 guard band) luusiazdesdnyoalign
uiseiae@naanidly 13 segment (428 kHz) @ foueynnd 1seg azgnanananingld segment witely
13 segment ﬁu e lMmAtiANNT modulate AnyrynnuliLIL QPSK tay 2/3 forward error corrention
?ﬁlﬁzuuﬁﬁmmmidﬁ@g@ 416 kbit's TRYANMYNAAINNIATFIU  H.264/MPEG-4 AVC video

stream WAZLA2NANN HE-AAC audio stream ﬁagﬂ multiplex Al MPEG-2 Transport Stream

31A9557U T- DMB
A C . . | n:l' 6 Y o é’ d' ¥

T-DMB #9@ Digital Media Broadcasting duseuundszmamnivalanmunzuuna ldanies
Toandfunisldanunisdnudaddipadunan  uwazgnesnuuusnlfmunzasiuainaninnniuas
wRBUA  dwReaiuiuNInTgIe DVB-H  wenannideivinisdeyadiusine ) ety

a dl [ % o s ¥ G| 1%
eazviasangaiulilsunsusanisingiamd uay dayaaninnisasas s

N1M331% T- DMB v lnetszinainvaaininatulag DAB Miflusnmsguingnsyans des
FTULPRTIANIANUAY AuFLiATaaf Ul szanNuasNARA U UNIUY ANNNIATTIL ESTI TS 102
427 WAT TS 102 428 304 AYUNWMNANIUNIAD sxULwAANRANaIaLuLld e (FEC)
aunsnNeganiudnyyId DQPSK AumAaY OFDM, syuuasnuutiieldluginuanud VHF Band
Il (174-230MHz) @ ufudesdtyounniedeaaunn 1.5 MHz d1unsndemanisinsiadng ATANTIN 2-3

al a a = & v =l al dl o v a [ v dl 1 |dl

9en1g Qusna@ewiaigdudaludsswmaniva - diesesiulduinindt 6.7 a1uAzes daulnny
1A5UANNTRaN AxidlulATasUIRNIZLINNT T- DMB LUURAATDauFLasiLuUnwnnA lda1unen 1l
Insdnsitienaldtlszann 60% usilaqiiudinTesiuiiene N9eefUTianInTgIu GSM uaz T- DMB

AYLIANY UTZNN0L 40%

N1R5F1U Media FLO

Media FLO {luszuuinsfimiletienimunlngiddm Qualcomm dsziwmAsuigewsdny FLO
A Forward Link Only Luiugau COFDM iluszuuitlnlneianiz Physical Layer Hudnnislunig

Wnswaadneiu DVB-H szuuwianuiianatauuulidnemin (FEC) wuuwesiu (Turbo- Coding)
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http://th.wikipedia.org/w/index.php?title=Transport_stream&action=edit&redlink=1
http://th.wikipedia.org/w/index.php?title=Transport_stream&action=edit&redlink=1

aunsnNagani ATy QPSK, 16QAM, AR OFDM WULIBENANAL (Layered Modulation)
211a 4K szuveanuuuialfludgiuanial  UHF dwfudesdiynniauim 8 MHz @unsnds
918n31 NIVAUNRAMAIN 1020 91813 Media FLO flunnsliusnisinsvirienenanysnl

IINTNILULALIANLENNT UaTANR1ANS NLFN s nizdudalutlssimAanigensni uazegszudng

AnaaasliEn s lulsvmalindunardadny

N1A5§1% DVB-SH
DVB-SH Aeumsgn ulnsimilene Nluinis  AudioVvideo uaziiFnistesyaggineniiy
[ % A A ] . dl o dIQ ?:/ ' | Y a
TYRIULLILRENE LT Mobile Phone, WaZiAgR9iLNFAARILUENUNIUULsneT iHunslritEnsuuy
NANAWISULE A eN e IHLENNIN ARLAY szuuazeanuuuTiATeLAguIALENIIN A1 7]
iuAsaUAgNislszma daaanamen it uaudAINgn 3GHz wuwlueinu S-Band AYND 2.2 GHz
IndiAaeiveuanteetinig - 3G doulutFnaium nldainimiuldnuninalagnseann
padanviTansiifudyonnluenans aorin AN uALEwAND  UHF uaz L-Band azdoaidinlu
e
dauilléan
DVB-SH gneanuuuifludiuainuazliulsemnnsgau  Physical Layer 784 DVB-H 4R
8973 UUAUIUTIBINITUANaY DVB IP Datacast (IPDC) ulimiusnnsgau ETSI EN 302 583
WaE TS 102 585
= o A
DVB-SH 8119911911 2 Mum Ag.
® SH-A: MMuuAlE3s COFDM yiannsdannuanqiasiazn afuay luluun SFN ¥ia 2
A9A SH-B: nuualdis TDM ( Time Division Multiplexing) Tunnsdaninuanainengqi

AL 14 COFDM
® FEC LUl 3GPP2 Turbo Coding
® 1/Fu1lga Time interleavingﬁlﬁa%u
° a‘m%‘uLﬂ?ﬁlmﬁmmﬁmﬁmﬂ%ﬁmammmﬁLLuu Diversity

° @WN’]?GLE@HN@@L@M LUy QPSK,8PSK,16APSK Wedeuuy TDM uae HafLaR LWL

QPSK,16QAM Lila#d4u11 COFDM
e aanld Bandwidth 111m 8MHz, 7MHz, 6MHz, 5MHz, 1.7MHz ATNANNIUNIZ AN

® A u19iaan FFT IAuanaluufe 8K, 4K, 2K wazdqutiagann 2K Aa1K
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—— DVB-H Signal
-===% Distribution Signal

DVB-H Satellite

Contant
Satallite
Head-and Earth
. Station
- s_- —
X ."“.—~-~---.:>~«1 —
= \i.\.\ 4.:
' l| $
- \0 :
Broadcast ol
Distribution
Natwork

31/71 1-20 DVB-SH System Overview

NIATITU S-DMB

|
¥ A

S-DMB iflunmsgunisliitdnie - Audio  Anunngeniensiedeyadetlsraniuusing

u

'
a a

M Video B nsnanfwiuUrunafiesuaz B nisnnaiuiu fdssmanvauss
ﬂ?:mmjﬂuﬁmmﬁ‘quﬁu AINNIMIFIU ITU-R BO1130,ITU-R BS1547 uazdanluuiuninggiu
ARIB szuUazeenuuLvinsauAquiamLiznisnen 7 Lﬁuﬂmmqmﬁqﬂ@xmm sneanaienlueu
AYNHA S-Band ANNA 2,630-2,655 MHz IndiAeaiutnuanadtendnig 3G danluBnaiiui
Tdannsndul Apunnalaanseainanamenvisanstifudyonnluanans anunaudynyin
mﬂﬁuau‘imﬂiﬁmmﬁLﬁmﬁw,wiﬁqﬁw‘i'ﬁm@m@quﬁuﬁ'mm Tuamieuwaznialuaang
wAluTa ST AT DVB-SH.

S-DMB lin1suaguaniuy COM (Code Division Multiplex) uuﬁugm QPSK W¥ausag FEC
LUU RS (204,188) Lazaraduly (Inner Code) wuuAawlagdi (Convolution) Aaendman 1/2, 2/3,
34, 5/6 uaz7/8 1§ HuLummilunislfisnng 25 MHz firaud 2,630-2,655 MHz finslsisnns

wdnluilszmanmauazisswmeilu
NIR5§1U CMMB

CMMB %78 China Mobile Multimedia Broadcasting #msg1uiitlszimeauivusazuniive 14
Tutlszmadau Wmunlaanisnlae SARFT : State Administration for Radio,Film and Television @]
uu‘ﬁugm STiMi ( Satellite and Terrestrial interactive multiservice infrastructure ) 1lsznnaldludl

2006 ¥179511 CMMB azndiAesil §1m9g11 DVB-SH  AoLseAAIaiaINANIENUAZIETHA R
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uen (Gap filer) fasaniniaiuay geinsnifudynuuuuiena wWissduRnnaus NHAaLaA

NINAUNALAN LU PMP, PDA, Cell Phone uaz UMPC

CMMEB satellite

317 1-21 CMMB Network

N9 CMMB Amualildannuianaiientiu S-Band AN 2.6 GHz wauAIINDINgNg

25MHz #1130 liiiEn1s 6tels 25 des uazsienising 30 :anis wianisnsdeyaandaunil

Ay ) A o 2 = o ° o \ A aa

NIM3311 CMMB Hfaisiunanetlsynng 1w pireefURuLaeanadu A n1s3ussndNnIsinae i
NN AUAINNIEIHIENNT  (QOS)  agluduhnan iasannldaruauiinlunisusnislaiann nns
Vusnnsazuthdussauand Iusnseinuaaen dousyausiastuazilunislviisnisninuannil

AANUAY Judein UHF W SFN

Audi o/ | Ener gency Secure ‘
video |@roadasting ESG| A Br oadast | ng [ata Broadeasting | Application Layer

Present ati on/ Sessi or
Transport /netvork

Qream
hode File Mda
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7171 1-21 doutlsznevaesnnnggiu CMMB

ANgUN 1-21 aziiudn avunenlidnig Audio / Video, Emergency Broadcast, ESG, CA, Secure

o

Broadcasting, 8% Data Broadcast Tpeddan1uuaniIgs (Transmission Specification) gratl

A13799 1-12 Transmission Specification

System bandwidth 8MHz, 2MHz

Modulation 4K-OFDM(8MHz), 1K-OFDM(2MHz)

Outer coding RS code

Outer interleaving Column-in clumn-out block interleaver for RS encoder
Inner coding LDPC (1/2, 3/4)

Inner interleaving Row-in column-out block interleaving

Scrambling Complex PN sequence

Frame Structure Time slot based

52111 CMMB ﬁm@mm@@ﬂ%\mﬂuﬂizmﬂaqﬁ’m‘mﬁ*gﬂizﬁm*ﬁuau saslaantlanug 2008 Ty

37 e flaqiiuiinismaaasldanusn 150 1{eq
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A Y = a v daa
msaenlfinasgiumnaveunaluladszuuIngInsiiauAdng

TaqriuinisimunnnmsgunematineedinsiriRanad unmane NI nsgIuLans a9
2-1 dwiuinsiirtiRanianipiu AuNInsgIuRunTuaet) 3 Nmsgu lAud (1) Namsgau ATSC
m@amﬁgmﬁm (2) N1M3gU DVB-T mmtﬂﬁ‘ﬂ WAy (3) N1M3gIU ISDB-T mmg’jﬂ;u aeinalanmu A

failnmsgupunelusTudansimuAae ReNINIT1 DTMB 28931
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AN919% 2-1 szunIngiFiina

AULLIFN
ansg gll51] altlu au
ﬂ’]ﬂﬁuau (terrestrial) ATSC DVB-T ISDB-T DTMB (‘%u)
NNA1e (Cable) DVB-C ISDB-C
Lﬂ?ﬂlﬂuﬁmﬂﬁuﬁu MediaFLO DVB-S, S2 ISDB-T (1 Seg) T-DMB (Lmuﬁ)
(terrestrial mobile) ATSC-M/H
ARSI ENLAN T DVB-SH S-DMB (1n414)

(satellite mobile)
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o
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1. tlasamanaia eiallasfiansnainaniantiFvazanssnusludnusinge ldun nas
3 [ dl o . a a ¥ dl dl S
WenURunaandy (maturity) 132ANTNINNTIEAAUAINND (spectrum efficiency) AIMHNUNTU
AatleyUIN1ITLNIULAZNITUNINEDA (robustness) AINAINITA TN WILEN suaegluLY (11
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| o

v 1 il
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2. fladamaasegna-fean Ingvialiasfiasanaindunulunisida auinue uaznanszny

A 5 U= — o N
NHAR @Q%Lﬂﬁl")“ﬂﬂ\‘liﬁﬂm‘v\ﬂyﬂﬂ’]\‘]ﬂ\Tﬂﬁ‘?]]'?“]]uﬂ/l'ﬂﬂ ANNTaNaasEEnlsmAlatanizlsvine

e2e
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% A o 1 o cAaAa o 1 = o dl = o
andaya o weuiuenu 2551 wudiinaiAdRaiawiazssuuiawiulsviman 1aaniy

upnenarlyl afl

® szuy ATSC 2e9anigewisnt untenluiteisdnuvile 5 dszina THun anigewidnn
& a o = a = al A = v =l
wAwAN NN geunia uay UNaNna wennldeiEn mtledieanuallsvinaiben

PFuNImsgIul Aitszmaniaendszuy ATSC sauvis Au 6 Uszina

e 3vuy DVB-T 2asylsl Wluntanunsvaaunigna 118 dszmenialan ulszinalug sy
43 Uszina, wide-uldin 32 dszine, wanini 41 sz, uazewisnalel 2 Usuina

® 3vuy ISDB-T 2estu Hiuszmeanidenivluiaqiiuies 2 dszma 1dun qu uas

o

UTTR

® 31Uy DTMB 2e9tlszimAan
dusuilszndllng ldfinemeaesdeinaiamin "auAussuLAATaszUY DVB-T aniinluven 2
NIUNN Hhupfousn sswinedudt 5 Suanew 2543 - 31 WOHNIAN 2544 usinAsaniu AR lFHnIs

[ a

ffiunngsie aenelsfimy Wil 2550 facuAuwtihaestlsznislusG aenTaeNNInIgIIngviel
AanaduFusemelng
tsznnsusnAeaniinsviailudlszmalne lduTaasanmul a%uf 30 wmney 2550 @ensziL
Insvirtinasia DVB-T iiunnsgiu Inedvipuaaiuayu 10 dsziau laun
1.DVB-T ldeanuuunaunulnsirmiteusaanszuy PAL B/G 625 &1 50 Hz tnainss
2.DVB-T #Wmu1feaInuImsgIu  DVB-S 17;ﬁ@@ﬁuéz’f;dﬂ%ﬁsﬁmﬁmfyﬂmmmﬁﬂizam%mw
unsvanealansaasialng
3.DVB-T HAnuAInUsAadny ytdsuniu e9ann Aununauazien (echo) way Arynynnunyan
(multi-path)
4. fudtyoyouléia TUEUNMLE AR LT LTSRN
5. 411190 93N SDTV, HDTV visandnii

6. a9 IWLEN9919 agfr T (DVB-T) wazinsviriiiana (DVB-H) ludadimeniii

1
=

7. a1ansndmassannad e liRuldeaiiesannamnsaldainud @aafuuin SFN (Single
Frequency Network)

8. aunradanAsLlTanI T Nmes Hrans LU LANANFRINIT
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9. aunIn liLENTEINEW] faenalulatinisnszanadaya (data broadcasting)
dl o % c I = 1
10. wzasiuinavimiuarenaniutlasdoynynuus settop box 91AQNNGN
dsznisf ges  Usunmann@nnguendauldinislszgn  ASEAN Digital Broadcasting
Corporation (ADB) A3 4 WWHadui 29 Huiax 2550 SeitlsygulFiumn aafumnusantalunig
WU Digital Terrestrial Television Broadcasting (DTTB) saufiulunguilssmaanidan uazlunig
ﬂ?:ﬁﬂ?ﬁmum?aﬂiauLmﬂﬂﬁL%uvﬁ?ﬂ AMRI (ASEAN Ministers Responsible for Information) AF$% 9
Hadun 24 wounIAN 2550 Ingeainiien Ussinmaulatide Nussguinfativayuliiy DVB-T
1 = o o o AaAa o d’l a &Jd 1 7 a
unmnsgusanvesedaudniuingiirtifarianiai wan anuziiaserananalddidssmelngd
wnlinfazidensyuy DVB-T iluninsgiudendisuiuau seiesusnisdsznimedraiunienis
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danvundansine 1un nsdudadtynyinninuazdtyay niden, Interactive TV platform, N9
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NN3ARAIIAA WANKD AuduLsmangmeviFlszuy waurdenluilaqiiy  d1eBemuuemm
e v e = o & M ve o =4 - |
pouDang nsvimiaasilszina w.a. 2539 Tnaantinsimiusazaniliiudnassna uaud 1 das
ANND (7 MHz 41915UAAUENY VHF 338 8 MHz & 15UAaueiny UHF) 39899 uaanud ity
o ] [ ! dgl/ dl a dla v o :j/ =
AnazsazuAnNANIUluLAA TN wNUFnIg tnelulnuaun Ing nsviadaesdssma W, 2539 Ul

ADTUUAN 40 A1l ADNHETNAALIEA 68 AN

dvsunsdiuunuanan luns WU nsnsvrAaTauULA AN WAL aransnEuRanson
anuNLAN AN InsTAmesazing w.a. 2539 Aiftlder luilaqiu TnsfiagfEnsnavimiasa
@NzEuW UHF %'ﬂw,l,muﬂmu'ﬁl%ﬁmﬁﬂﬁmmﬂizmﬂ W.A. 2539 VLé’ﬁmzmﬂ@jwﬁmmmﬁ UHF
f09 26 T¢ 09 60 duFunsliEnsluusiazininnslSatieden 4 dasanaidouanslumaned
2-2

R399 2-2 N133RATINGNAND ILNUANDANg nsviminestszing w.a. 2539

NNl N-3 N N+#3  N+#4 N+7  N+8 N+11 N+12 N+15 N+16 N+20

U1 - 28 31 - 35 - 39 - 43 - -
u2 26 29 32 - 36 - 40 - 44 - -
U3 27 30 33 - 37 - 41 - 45 - -
U4 - 34 - 38 - 42 - 46 - 50 54
us - 47 - 51 - 55 58 - - - -
Us - 48 - 52 - 56 59 - - - -
u7 - 49 - 53 - 57 60 - - - -
ngu UIUTRY daspad
AND

U1 5 28, 31, 35, 39, 43

u2 6 26, 29, 32, 36, 40, 44

u3 6 27, 30, 33, 37,41, 45

U4 6 34, 38, 42, 46, 50, 54

us 4 47, 51, 55, 58

U6 4 48, 52, 56, 59
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u7 4 49, 53, 57, 60

d1un133nasInguIasaNDIng InsimhFnnaauaulne e lunnsissau
ADUENITNNNITIMNNNATIAING  -NLALTE TNBN9LIEATULAZANATIAIN TN ANNLFIOM
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TR AN 4 Wadu 11-12 unsAN 2539 AdRmTeU auaNtang Insvipiaeisaesie

o

wazldiasaruning InsiminudaunuauIngAna1andminasaan Saminaga Asuinezan
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RGEY N N+4  N+8 N+12 N+16 N+20 N+24 N+28 N+32

T1 26 30 34 38 42 46 50 54 58

T2 27 31 35 39 43 47 51 55 59

T3 28 32 36 40 44 48 52 56 60

T4 29 33 37 41 45 49 53 57 -

ngu AUIUTDY dasndud
AND
T 9 26, 30,34 ,38, 42, 46, 50, 54, 58
T2 9 27,31, 35, 39, 43, 47, 51, 55, 59
T3 9 28, 32, 36, 40, 44, 48, 52, 56, 60
T4 8 29, 33, 37,41, 45, 49, 63, 57
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4 Heazdesaenainiamaimlluszuy  ueurdenuazharaguunuiuhiiiazaiunsndnasien o
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ANE (multiplexes) AwsuinsiiRaTa luusaziamatinig 1§ldenn Weld fesTes 26-54 9
aun90 Guaanernaluuuy SDTV Taeditivunalsiamndy HDTV 1@ luauwanlnaldinalulad
Nl ueAdt U IMLIL MPEG-4 AVC/ H.264 S luuAazTaIANNE A1ansndasenistnsvia L
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SDTV ¢ 10-12 $181n17 visa HDTV 2 378019 waz SDTV 8n 2-3 37819 LmeLﬁ@qmzummum@ﬂ
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fMFARLANNEENY VHF band | uaz VHF band Ill fiaeldaanainialussuy weusdan
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1138 HDTV 2 12391819 was SDTV 2-3 184518013 (8R51n174e SDTV Aa 2 Mbps Fateds18nis
uway HDTV A 8 Mbps Fededsnenis) ﬁ\i&umnfo‘hmuﬁmmm?{%mwﬂmmmﬂﬂ?iﬂumuﬁ%
Fnasslsk 4 TaaAud (multiplexes) l#dmsnnsasdaya sauiniu 96 Mbps (4 multiplexes 494 24
Mbps 1§ 96 Mbps) @1unsaamliNUInIsvane Lyl vinsinsiimdanudaauuinigiu

(SDTV) A9 40-48 31813 Wzanaviminaudniaugs (HDTV) 8-10 HD s1anns visalnsviAiliagia
datauge (HDTV) 4- 6 ManNTUazANNTALRUNIATEIL (SDTV) 18-24 $1anng azilauaawliiy

. -

aa o zﬂl tﬂld 1o | QII ¥ a [ = o ¥
TTUUAANG  NITIRATTAR WUAINND @QiNQWLﬂ‘H‘V] @mmgﬂmmﬂﬂum@’]m@mmu‘ﬂmmﬂumm&
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darauauuzlumsdauauanafidmsuszuvinsiaiadnalulszmalneg

wanAND MeiAdl 2539 Han1iuan 40 annil anntlsdnqauen 68 annil d9lunisliu
Wi anaiNannduaniu 43 anail e Waenandasiu weu sznaufiannsing « 1 2551 7
o v a v QI ] = a 1 a o dl a
nuua Wann ety douanitidiuqnuaneiaazannndin N19Ufuuaus Anunaziansan

NNZANENAN 43 an1H ow UAIRANTN AN TUATNALBANENAS

Tunstiuunus aonudaziiansn IdauanianuiAans LazAuANHENINATIA AN
WANITUL UHF wauzdan fldauluilaqiii i A ugaa1a1n1@ Antenna Pattern Antenna Gain

WWBATUIUULIAILENNS WAZAY ERP AINNNAIFIW DVB-T wazasyRgiunnivuald Aanisld

[

ThsaaFraiugaudaniu s 6 Mux azldanseiniasanriu iedseluatigegaundfuan nsUFuunus
AT ATULLLNALVNNEANND (Assignments) LA3aane MFN (Multi Frequency Network)

Tpadtivnna N5 Ut 2 Ly A

'
o

1. wuuFuesiiuy Autinuize (Fixed Roof-level)

2. WULNNNIBLNANNUAY (Portable outdoor) vidawuLWIWYlugN (Portable indoor) waz
mmzm?ulﬂuﬁ' (Mobile)

Lﬁ'@mi@Lﬂwmﬂﬁ@:G"uﬁlﬁu?miﬁlul,mu SDTV wianiemuily HDTV 5 luaunalas 14

o o

walulagnsludpdyn iy MPEG-4 AVC/ H.264 lulsiazdasniiunaiungndesanis
nviAsuy SDTV Nemandm 2 Mbps 18 10-12 318A13 178&9 HDTV WUy 720p 138 10801 NEA31
1im 8-10 Mbps 14 2 $181n19 wWHanfiu SDTV an 2-3 91801911 azfiaan vuasmsdn luuAaz e
AHD LTiaEnNgn 20-24 Mbps  1aYN193U-aNATY YU TAINUNIUAaNTgrY AL UTINNAN
o [ % Q‘I ] v [ 1 dl dl =l =l aa K v
anmnsfudnynynnunlianansuanld Tdnazetluaninieaeun visannn visensan agls

AMUANIIHRDT 619 | Fail

Modulation 64 QAM

Number of carrier 8K

Code Rate 2/3

Location Probability for Planning 95 %

Guard Interval \@anAn Tu/4,Tu/8,Tu/16,Tu/32 1§

1o

TAIN1TNATUAINFBINIG AN C/N uazAtANdNaed Y uATes LIRS BTN

a

(Fixed Roof-level) AB4n19 AINANTNA 2-4

AN C/N SNBININNNZAN A135UIAAY RCP ARATRALYa4A C/N LAAZAY ANNNITIRIART

1
A

5119 nmna L Tulasadauam aanAuwuztinaes ETSI TR 101 190 9NviaAgryiRedu

a
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IHAINIATN B1ANTRINAATIN FINRIATY QU T UNIUNNYEETAE9TW A1131 DVB-T Aponadinaeg
. v = . X
fUUNUeNeY (Emed)ref mﬂmﬂglu FANTINN 2-4
ANANHIENBIAT Y IUENEY (Emed)ref MMUWATIANINGY 10 LWAT AINNURAL A14FU 50%

A0UN LAY 50% AN WeARAN Height loss muiiniuuali ITU-R P.1546

A13197 2-4 Common DVB-T Planning Configuration

Reference Planning Configuration RPC 1 RPC 2
Reception Mode Fixed Roof level Portable outdoor
Modulation 64 QAM 64 QAM 16QAM | 64 QAM
Code Rate 2/3 3/4 2/3 2/3
Location Probability for Planning 95% 95% 95% 95%
Max.Net Bit Rate (Mbit/s) from 19.9 22.4 13.3 19.9
To Max.Net Bit Rate (Mbit/s) 24.4 2714 16.09 24.4
Required C/N (dB) 21 19

Emed (dBuV/m) at 650 MHz 56 78

TunsAuandamEnisasldAtanuduaasdyoyoainiu 56 dBuvim 7iAnuE 650 MHz
W7e 104 43 muﬁﬁmmmﬁ%uj HoedneBaTuANE 650 MHz AINALLEYN 189 ITU-R BT 417-5
An E (dBuV/m) at xx MHz = 56 + 20 log (xx/650) dBuV/m

UBNANANAINLTNTBIRTY (Y1 WAL WA TR ATUN TN BINITLENTUAD NNITLNANAINARL

o o v

nevimdluaidnisdrapasizaanisnisneaiu fidusiadpauniwdoamileauiy Annan

o dl % % IS o :l/ A A 7 o = 1 o
Arynyouisiadnis Aesdinmaniiinsassuuy AadAANdResdy s aiwalieauas TR Ay ny o
FUNIU AIFBIINTRYANNITUNIU ANNAIULZINYEY ITU-R BT 1368-6 318AZIBIARINATTIWNT 2-5

UINANTNLTLNALNNTNLELAIIND

m?’Nﬁ 2-5 Protection Ratio

Signal Minimum Protection Ratio Value (dB)
Lower Channel Co-Channel Upper Channel
Wanted Unwanted
N-1 N N+1
PAL-G PAL-G -2 40 -2
PAL-G DVB-T 2 49 -14
DVB-T PAL-G -47 6 -39
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DVB-T

DVB-T

-30

20

-30

Tuwaupun et 2539 wuinisuiianguauiidlu 7 ngu (U1-U7) mumnsnsiuans 1y

¥ ¥ [ :// dll 4 [ Y a =2 1 d‘ ] d’l’ all Y a o dl
419611 AN ITAIN1909895UNFIELINNTNN 6 T89ANND MLAAZ NN LN 19uaInsLLaew

duluguand UHF [uaueliiniadediuwmanndlug Inoutenguannudivge 6 nguae

® nau U1 WANA 5 A2 D Aa a9 28, 31, 35, 39, 43 WnTa 47 uazilaswilungy D1

® ngn U2 LANE 6 A9ND A 189 26, 29, 32, 36, 40, 44 AdiAx iwasuilungy D2

® ngu U3 LANH 6 A2ND Aa T84 27, 30, 33, 37, 41, 45 Audd iaawilungs D3
® nau U4 LANH 6 AND Aa T84 34, 38, 42, 46, 50, 54 AuLAN Watwilungu D4
@ 1J5u1lgengu Us waz U6 tneainianded 55-60 Wvafianisat
: a = A o L = Lo
® ngu U5 LANE 4 AN Ao 104 47, 51, 55, 58 4n'usingu D5 § 2 404 An 48, 52
® Ngu UB LANE 4 AN A 104 48, 52, 56, 59 4n'lungn D6 H 3 484 An 49, 51, 53

® ngu U7 AN 4 AND Aa 1849 49, 53, 57, 60 EINLAN

nslfunlasuinuaNdfinaaNnagnisdnassnguad i ludldduanslunisei 2-6

%

= o Ao o v & aa
AN9N 2-6 N9USLI At UAND A usLINgYIAUTELLARYIA

nguA N-3 N N+#2 N+#3  N+4  N+7 N+8 N+#11 N+12 N+15 N+16 N+19 N+20
D1 - 28 - 31 - 35 - 39 - 43 - 47 -
D2 26 29 - 32 - 36 - 40 - 44 - - -
D3 27 30 - 33 - 37 - 41 - 45 - - -
D4 - 34 - - 38 - 42 - 46 - 50 - 54
D5 - 48 - - 52 - - - - - - - -
D6 - 49 51 - 53 - - - - - - - -
mjum’mﬁ ANUIUTDY Fa9AnNd
AN

D1 6 28, 31, 35, 39, 43, 47

D2 6 26, 29, 32, 36, 40, 44

D3 6 27, 30, 33, 37,41, 45

S1BRAANTSANYILAZIRTNIRIg RN ARAAInSUINSFRszUUATYA i1 2 - 10



D4 6 34, 38, 42, 46, 50, 54

D5 2 48, 52

D6 3 49, 51, 53

AUTULINTNILAY 1WE-NWLZQL%E "3'1Lﬂuﬁ@ﬂﬁ@@??ﬂqqﬂam’}ﬂ“ﬁ@mﬂ@ﬂm@ﬂﬂm:ﬂ??NﬂW?éQNWW\?
a = dl o dla a 4} %
wAllalng-uniade L‘W'ﬂﬂq‘iﬂiﬁiﬁ’]uﬂquu@:ﬂﬂ@??ﬁQWNﬂQWﬂquNU?L’JM’HWHLLﬁu Tarlszinalnafag

Tdtaagluwma isng Aiuainnsnagiinisdnassteannui ldaemngen 2-7

~ o a = a =
A9 2-7 nnedfuilasuiauau luuFneie LL@u1‘V]iI—3J’]L@ Nl

Aunsulnaveissuunana

NNl N N+4  N+8 N+12 N+16 N+20

T-D1 26 30 34 38 42 46

T-D2 28 32 36 40 44 48

T-D3 30 34 38 42 46 50

nguA2IND AUIUTDY dasndud
AND
T-D1 6 26, 30 ,34 ,38 ,42 ,46
T-D2 6 28, 32, 36, 40, 44, 48
T-D3 6 30, 34, 38, 42, 46, 50

® A #9781 NQN T-D 1 989 26, 30, 34, 38, 42, 46

® ana NN T-D 2 103 28, 32, 36, 40, 44, 48
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a

NINTU NINTTULUBULABN UATAIUIUTRIN HINENNINUAINUAIININT 1 T4 B1AHNIAATEIIENNT
ANMFUGTHIRNIZNANNINT W F9e 11U Te9918NNIAMELAN F09318NNINTTNHAT Fo9318NTN D
= 1 = 1 1 1 4 al | 1% =2 o a
NM9ANEI T89318N13NYN 1099718013179 Laztessenisiasiu usu sannelanialunisiuusnig
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v
o A a o
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Fil 9T azFadl@s A ldanain uman lun191a EI“L&VL‘]JGLﬂ]Lﬂﬁ“ﬂ\‘lIVI?VIﬂuLLUUG’WV]@ NIARARY set-top box
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WaANAUeTasingiriuLuueusAany [ag i 59 aqiiu set-top box wULNUgIUNIALTNIRL
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aoilinsvidl/gaanunssuinsiAdlunwsan 4119028089 eeENIaN B Y
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v 1
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49 wanani feilAnldanen g dauds aniiinsvimiazfeseanainimsenisiuszuy wauzaan
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F410a71789n1 91 At WA UWDe 8 — 10 1
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Vel nsdiuila sunnsuwsnaningisinaan whwiluszuuaanadeairslanialunisliu
Tasea¥sgravinssuingsimidoaduiu Auanslugii 2-4 SeFaumauvioslduiayann (value
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chain) a841Fn13TnsviFinAN W AuszuluaurdanuarszuURana azwiulddnil anlaswiluszuy
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Aa gvinutii anndneimiluszuy weurdenuuuin  azgnnaunusaadiausalud 3 ngu
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=

na1fe §LiEn1s1e458ne (channel provider) @3 M a9uaNsIEN13AINHHARTIENNI9E

a
]

pinee dasialiungliuinnssanadedtyay s (multiplex operator) @9 aztingnanisangLiLINI3 109
PIEATPEANT] NITIUTINUA Usutlgsdrynnodlfvmnzandt - edesielfundldusnnstassine
(network provider) dwiuaanainialldegansianissialyl naaNMeLlfLIa el duay A
panadesuiinasieguuuaesnisiiinisned mluaznisudedulugraunssn  nasnaunsay
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1.

By

WIAIPIUNINALAL s:qiaﬁ'mummamﬂﬁﬂénwﬁ"uszuuiwsﬁaﬁﬁ%ﬁanwaﬁuau (Digital

Terrestrial Television) ﬁIﬁawuéwﬁ”uﬁzuu/qﬂﬂstﬁfmamﬂda i’awﬁqLﬂ%aadﬁwqimﬁﬂﬁszuuaﬁﬁa

d%' a A wa v a a o n‘lv
MAaNBAY I(ﬂUNQME‘TN‘U@lﬂﬁd@]']uﬂﬂ%ﬂ']'lllﬂﬂd%

swanaiInglFam 470 — 860 MHz
(Operating Band) (UHF Band IV uaz V)
AMNNIITDIS D

8 MHz

(Channel Bandwidth)

fasdiaanaine 4. .
anunimualuunuanud

1J3z@n5ua (ERP)

a & 3§ o s Qv faa w ¥ a o .
Nﬁ@l‘ig']%‘ﬂ"l\‘)Lﬂﬂ%ﬂ‘ll%@l']ﬁ’]ﬂiﬂ‘izﬂﬂtﬂiﬂﬁ% INan1aNBAK (Digital Terrestrial

Television)

e unMamefiaduddmivszuninsiaddinanmaiudu & szydeadmuamanadia

o &

2 | & : & A L a aa o & a o R ¥ A A
AU D3IV /E‘]‘l]ﬂim NHNNIARY JIUNILAIDN a\‘i’J‘Y]EJI‘YI'i‘YIﬂu ILUVUAINY NMANUAY ﬁ]’]Lﬂu(ﬂmN U

AMNUFINITOAINGTD LNAMITIRUSNISININelsz U UATN AN TR NN UIZRNTA N

2.1

22

q

AIWNITRIT YYD

2.1.1

lassas1alsu (Framing Structure), M3iTNsWaTaIS M (Channel Coding) WazMINeg
wa dwsuszuulmradddnanmenudnliiduldewndmualiluniasgaw ETSI EN
300 744: Framing structure, channel coding and modulation for digital terrestrial

television

ﬁ'ﬁuﬁzyzy'lm Baseband

2.2.1

2.2.2

2.2.3

FUUMIENIRE SN M RSUN LA YU (Transport Stream) lihifuluanafinmualilu
Va3 ETSI TS 101 154 V1.8.1: Digital Video Broadcasting (DVB); Specification for
the use of Video and Audio Coding in Broadcasting Applications based on the MPEG-
2 Transport Stream
srupmadrsramwiedawlwanfaussliiiuwllaufimnuallunesgu ISO/IEC
13818-1: Information technology — Generic coding of moving pictures and associated
audio information: Systems

madhsis mwedewlmliiduldaaiidvue T luwnasgu ISO/IEC  14496-10:
Information technology -- Coding of audio-visual objects -- Part 10: Advanced Video
Coding (MPEG 4 H.264/AVC)

a

S1BMRAANTSANEILAZIRTNIRIg RN ARAAInSUINSARszUUATYA 13 -3



224  madrsmasslniwlasdinueSlunaspulesasunitaasdaluil
i. ISO/IEC 14496-3: Information technology -- Coding of audio-visual objects --
Part 3: Audio (MPEG 4 HE AAC)
ii. ISO/IEC 13818-3: Generic coding of moving pictures and associated audio

information -- Part 3: Audio (MPEG 1 Layer 2)

y Sl
£ PSI
R A R &/
video | audio 1 |
audlo — vV

Components inside the data container

2.3 @IWNSNAALNANT (Multiplexing)

23.1  datwmuedmiu dayarniasnilwiims (Service Information: SI) TWidulyaa
ﬁ’]‘nu@vl’ﬂummg’m ETSI EN 300 468: Specification for Service Information (SI) in
DVB systems

232 dofmuadniu Teletext System B aaw1aszin ITU-R Witiuldanufismua’lilu
419937% ETSI EN 300 472: Specification for conveying ITU-R System B Teletext in
DVB bitstreams

233 darmuadniu mshwidaya VBI (Vertical Blanking Interval data) luiameulw
wllanuifnualiluanasgiu ETSI EN 301 775: Standard for conveying VBI data
in DVB bitstreams

24  @1N13N32A8TaYA (Data Broadcasting)

dafnuadnil minszanedoys  (Data  Broadcasting) Tiwldanaufidmualils
4193374 ETSI EN 301 192: Specification for data broadcasting

25  @mszuuaiusealanin (Subtitling)

Tarwuasmiuszuudussenslaniw (Subtiting) Widuldeanidmua l3luanasgn
ETSI EN 300 743: Subtitling systems

a
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o

a = [} o v daa & a . .
3 N’I@Iig’l%ﬂ’ldlﬂﬂ%ﬂ ndgtaan mmmzuu’[‘m‘nﬂu 3 Nnanmanuna (Digital Video
Broadcasting - Terrestrial)

A umMamaiia Madendniuszuunmetddnanmaiudunszy dafnuamanaiia

(2 '
a A A A ¥

v ‘izUU/Qﬂﬂ‘iﬂi‘ﬂ’Nﬂ’]ﬂﬁd TudaLaTed ﬁ%ﬁﬂqimﬁﬂﬁs:uuaﬁ amManuan Mdumafenfsniug

U

1¥u3nme e iadngUuuy (features) m1slivinisdneg unglduints wiaiams sduayuuaz

a %

a Y Aa d 1 { 1 a aAa
ﬂiﬂﬂédﬂmﬂ’l‘l"mﬁ‘ﬂﬁﬂ‘iﬂﬁi ‘IN‘Vi'WﬂEgl]ﬂ‘iﬂi WULNMNNNAAR LR LA13849 ;IINg Iniest s2uu@Ing

(2
A o

& a  aa A v < Ao &
MMAONUAY w@mmmmmhmummg’m NELRant Iua aal,ﬂu"l,ﬂ mmm%u@"ﬁ’lummg’m W

v

a8

broadcast| , |broadcast | broadcast user terminal
corvce. I oo B domponn, [T
provider | adapter s2lA broadcast|:
A interface f===
unit
/ broadcast channel network
e e e s | interface |
' interaction channel {ounit
: H E
forward mte(ac\hfon path {finteractive
‘ ¥ interface ¢
interactive | interactive___,( interaction 4 unit |
service <«» network | network
provider ’ adapter |

return interaction path
Generic system reference model for interactive services

3.1 ewnsasE I
Farnnadwsu sl DVB mega-Frame 1iams@slaslus (Synchronize) anufives
wsed dalulasstnonnufiiden (Single  Frequency Network:  SFN) Twifluluenw
4193374 ETSI TR 101 191: Mega-frame for Single Frequency Network (SFN)

synchronization

3.2  AwNIReaIlAMaUILNININ (Interactivity)

¥ o ° o ° o v a a o s o o o
321  Tomwnuadniu Iwslnasadny umslvusns luansoe ldaaudinuuwaznule
an L o ' v A o
(Interactive) N liaunulassngliduldauimnualiluaiasgiu ETSI ETS 300 802:

Network-independent protocols for DVB interactive services

a
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3.3 AwNs Update Software
Farnuadniu nadudysldsunay (wenuad) Ididuileagin (software update) 1
wlanufitnueliluanasgin ETSI TS 102 006: Specification for System Software

Update in DVB Systems

34  ewnsunaswsmsuuuiiBeuly (Conditional Access)
TaMAUASIATUNINENTYIIUNIN (Scrambling) warmsEnAsUsmsuuudanly
(Conditional Access: CA) §1%3U32UU Digital Broadcasting Twdwluanafimnualilu
4199371% ETSI ETR 289V1: Support for use of scrambling and Conditional Access

(CA) within digital broadcasting systems

4 aesgwnameieaaiwaNalasany

41  anudasanun19lwiln (Electrical Safety Requirements)
VIAITIUNINARAG ummﬂaa@ﬁbmﬂﬂﬁnmmLﬂéaaaﬁmﬂmﬁ'ﬂﬁi:uua% 1A
maiudu Whdwldeaimmua i lwnasyulaanasguniaasdalud
i. IEC 60950-1 : Information Technology equipment — Safety _ Part 1: General
requirements

i Nan. 1561 — 2548 : USANALulaba1sawin @ anizaiuanuvlaaany

Y o

Aarruana ly

42 eanadasany @iaagmmwmaamwﬁmnmi‘lfi’m‘%aa’mq ANWIAN (Radiation Exposure

Requirements)

v
a A

mMiAaaiaIsEIAIng Insriszuuainanaiuiu dasranndainudainuasasnaIzIua Iy
Usaanbdagumwaasnysd 910 n1aldiaTesingauman MIUNIRANNIILAZANAINIMALGUAAN

ﬂaa@ﬁ'ﬂ@ia@mmwmmmgwﬁm ﬂﬂ’ﬁl“ﬁLﬂ%ﬂxﬁﬂquﬂ&l%’]ﬂllﬁﬂm3ﬂ553Jﬂ'ﬁﬁ’ﬂﬂ’]iI‘Y]‘iﬂNu’]ﬂNLL‘Iﬁ'\‘]"H’]aﬂ'Ezﬂ’]ﬂ

ﬁ'mu@([mlamﬂau

a
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1 VayIY

e wmanadiail sz dafmue manefiadniy aunsalnaiuvas Inaied
Aarian1adudn (Digital Terrestrial Television - Receiver) Naaldaulugiuvasr 1FuIn1s N3

adwuuy integrated L8 LUU non-integreated (Set-top-box)

a o

a & S o (o -4 [ (g fa $ a
2 N']Gﬁg']%ﬂ'lﬂﬂﬂ%ﬂ‘ll%(ﬂ’lﬁ']ﬁiﬂ qﬂmmmmuwaa ‘[ﬂiﬂﬁ%ﬂﬁ]‘ﬂaﬂ'\ﬂﬁ%ﬂ%

(Digital Terrestrial Television - Receiver)

aIumManafiaduddmiv gunssiniaiuves Insiad@inianaiudu & soy

o 6.

Y o a & o 8 6 o an [ & a ° & v AA
TAaMAWG NILNAUA Tu@]’]‘ﬁGE‘]ﬂﬂﬁTMﬂ’]ﬂiﬂﬂlﬂd I‘Y]i‘ﬂﬂ%@'ﬂ] nanmanNnaL Iduaaslae

[ {

ANMYUFINITAAINGTD LNANIITUUIMIININeiss UUAINanta s nuwazlsz ansanw

q

21 AWwMISUSANM
211 quaudd unauAINA (Radio Frequency)
. EuAMATNATUR YN 470 — 860 MHz lutinu UHF Band IV waz V
ii. mmn‘hwaaz‘?@@'}m: 8 MHz (Signal Bandwidth 7.61 MHz)
i, f1 Noise Figure °uaaqﬂnstﬂmﬂ%‘waﬂmﬁ’ﬂﬁa%ﬁamﬂﬁuau -GN 7
dB luseint UHF Band IV uag V
iv. myaanidnaufitesdyyioe (Channel Offset) gunsalnATu ding
RIWINT 'ué’ty:ywmﬂﬁ'uwwﬁﬁaa%h%ﬂﬂmnmwﬁgmﬁnma
TASFN T4 WL +/- 125 kHz
2142 gUnisimaivves Insvimiaaramaiuan dosaaninses 3ulasesiamsy
(Framing Structure) ﬂ’]iﬂﬂ@liﬁﬁ“ﬁmé@,m‘,’lm (Channel Decoding) LLa:mi?maglLa@l
dyanalnavieniadnanaiud umufirnualily asgnw ETSI EN 300 744:
Framing structure, channel coding and modulation for digital terrestrial
television
. nalunsdunua: uayImes gunsalmaiuzas Insradaana
mMeRuanazdasiasnii 2 Sund Wewasutasnnud viede onin 5
i Lfia;é’l,ﬁu‘%mﬂmﬁ'ﬂﬁmﬁw Tnuan1s8s COFDM 9asrmnua
I@Ué’tytyﬂm Transmission Parameter Signaling (TPS) %38l Network
Information Table (NIT) A5'lef
213  mihewlulasstieanuiiiden (Single Frequency Network: SFN)
. qﬁmtﬁma%’umaﬂmﬁ'ﬂﬁﬁ%ﬁamﬂﬁuau FAaIRINITNTDITLNNIVNY

Tulassnaanuiiisn (Single Frequency Network: SFN) anuanaIgit

a

F1BIIRANIANYILAZIRTINIAIIRNISNATAF1HSU NIRRT UUAIYA nin 3-8



ETSI TR 101 191: Mega-frame for Single Frequency Network (SFN)
synchronization
. 6 w @ aa v d‘f a v o val a
i. pUnsnimeaiuzaslnanad@inamedududosmunsarnauldd o Qe
Sy wnIn (Multipath Signal) 130 lddsaglugas Guard Interval (GI)
v W o : 4 o a o \ a a
i winsula annnimi Swgnmluaaudens lulessinsanuiiden
uwazdypaniulad Maslade du  gdnilaaiuvesinimieiddna
mMeanudnIzdafanuaaINasImnsulan e winswgnmhsy

AERRINTINAIAIIN WA +/- 3 dB

2.2 @ mdam Baseband

221  gUnysimaiuves Tnarnfaanamaiuin dasmuisa 30950Ms uondunm
(Demultiplex) NILUWEVHES (Transport Stream) fu@‘immﬁﬁmm”lﬂummgm ETSI
TS 101 154 V1.8.1: Digital Video Broadcasting (DVB); Specification for the use
of Video and Audio Coding in Broadcasting Applications based on the MPEG-2
Transport Stream

222 gUnynimaiuves Tnsimiaanamaiuiu dasmansn neasvamwadewln
wianiss anufismua’l$luanasgu ISO/NEC 13818-1: Information technology —
Generic coding of moving pictures and associated audio information: Systems

223  aUninimaivves Insnienfaananafiueu dassanin naa sammaaonlnm
muﬁﬁmu@vl'ﬂummgm ISO/IEC 14496-10: Information technology -- Coding
of audio-visual objects -- Part 10: Advanced Video Coding (MPEG4
H.264/AVC)

224 qﬂmnimﬂ%'umaaImﬁ'ﬂﬁa%ﬁamﬂﬁuaué’aammsnnamﬁ’m%mmwﬁﬁmu@
Huwsnasguselui
i ISO/IEC 14496-3: Information technology -- Coding of audio-visual

objects -- Part 3: Audio (MPEG4 HE AAC)

ii. ISO/IEC 13818-3: Generic coding of moving pictures and associated

audio information -- Part 3: Audio (MPEG1 Layer 2)

2.3  ewABYAMUINT (Service Information) uazmsUszatanaciuan (Processing
Descriptor)

231 msdszanawa PSI/SI wazmIfanuauen : qﬂﬂsnimﬂ%'waﬂmﬁ'ﬂﬁa%ﬁa

mﬂﬁuauﬁmmmm Uszinananazldnu Program Specific Information (PSI)

mwﬁﬁmu@lummgm ISO/IEC 13818-1 LLRzﬁ?u“ll&ﬂU“UE]\‘i&l']@ig']% ETSI TS 101
154 V1.8.1 uaz Taya Service Information (SI) auirnualilu ETSI EN 300 468

a
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2.3.2  Service Information (SI) ﬁ"l,iimmimzqvlﬁ . guninimaiuvesiniviadddna
maiududasRniasde Sl ﬁamswﬁhimmimzqvlﬁ WAz aIn IRy
PSI/SI ﬁﬂvlmﬂuﬁmau%'u%%a"[ajaﬁfumgu
2.3.3  mMInnaasam PSS! luia3atnsuas Service Identification:
i. qﬂﬂm‘imﬂ%maaimﬁﬂﬁﬁ%ﬁamﬂﬁuam:ﬁmaﬁuau‘,umsmm
ATLAIDLBHIUNIIA1T19 Network Information Table (NIT)

i, aUnIniNATUTaI ININAURINANIAN WAL FaIFNINITATITVLAZUTY

q
v

daya PSS! Iwiduidagiin nny Frgaanfiaunin 100 msec
i qﬂmrﬁma%’waﬂmﬁ'ﬂﬁa?ﬁﬁamﬂﬁuaua:ﬁaomm‘mﬂ%’uﬂgﬁaa&a
PSSl lenuituwrrisanuinlaylisndndas Reset, Retune, 30
Restart
2.3.4  m3Renia Time and Date Table (TDT), Time Offset Table (TOT), W@
Program Clock Reference (PCR): te38950@asldansonan TDT,TOT &msy
suuA vedgUnIaluazaNIn LILAnM AW UTC wia GMT 16 wazdas
naaELAzTLEUaLINMIBININNABINTBNN, lagdn989ny PCR NN 9T
A&uni1 100 msec
2.3.5 ﬂ’a;‘}laﬁ\‘li’mmialﬁﬂﬂiaﬁﬂﬁ (Electronic Programme Guide: EPG):
i. qﬂnmimﬂ%'waﬂmﬁ'ﬂﬁ@%ﬁamﬂﬁuauﬁaammsnnamﬁmmzLLam
fa%lamﬂ@niw Event Information Table (EIT) LLa:ﬁa;‘]la Electronic
Programme Guide (EPG) @1a31a331% ETSI EN 300 468 @z
¥1@337% TR 101 211
i MILaeIHadays EPG vzdadiliznauedne FoUsms Tavems A

o

813783378113 L’Jﬂﬂi']&lﬂ’]iﬁfvh%vll] ﬁwa%myi@mia fnatuNy LY

.

AN INUMIINAILFUBUAZINENNTIG b TulazIATT

i qﬂninimﬂ%'umaﬂmﬁ'ﬂﬁa%ﬁamﬂﬁuﬁu dasdalaisntoyanens 7

Sudenti i ansuusinTemsuazsdamMIFUAL  uaz eSassy
zdpsmanTarnnude il ldnsss EIT

2.3.6  MIfauawedLaznIlIy @rm'mslﬁu"“_’luﬂm;ﬂ'u: qﬂﬂsnimﬂ%'waﬂmﬁ'ﬂﬁa%ﬁa

mﬂﬁuauﬁaammim:qmimﬁmuuﬂmswmmsﬁ%au‘%mﬂmi Tutassmnnm

A A Y
#3a ki Multiplex T90573700 16#21nA1319 Network Information Table (NIT) Uay

Service Description Table (SDT) aﬂ'ﬂdaﬂ%a&lanﬂ 10 w1

24 ﬁ”mn’linaﬂiﬁmta:ﬂﬂittaﬂawaﬁmutyﬂmnﬂw (Video Codec and Presentation)

2.4.1 qﬂmnimﬂ%'umaﬂmﬁﬂﬁaﬁﬁamﬂﬁuauﬁaa F1NNTD DOAT PR LATLRAINA

sywnwlaash
i HD H.264/AVC 1920x1080i frame rate 25 aspect ratio 16:9
ii. HD H.264/AVC 1280x720p frame rate 50 aspect ratio 16:9

a
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iii. SD H.264/AVC 720x576i frame rate 25 aspect ratio 4:3
242  2ATFEIWIIN: aqﬂﬂszﬁmﬂ%'umaﬂmﬁﬂﬁ‘ﬁ%ﬁamﬂﬁuau ADILEILUNIIIUAT
Uinasudansmniwaadgif lanszwiemn 4:3 uaz 16:9 Ihmanzauniv

YUIAVBINTWUAZDATIEIBNN

25  @WNINATHALAZNIUEAINAR LA (Audio Codec and Presentation)

251  nazusdyg Ao tenfios (Muli Audio Stream): guUnsnimaiuzaslnavia

¥
aa v )

AINANANUAL GdFINTTN IOMINUNITURFU QI BANTS LTS luuTne
=) et A v A et [ s IJ lﬁ‘ ot U
WWennuuaziidayn PSISI  tANaun LI 19T uaziezediuazdad
wispumsTumawiswdssllainlasgls

2,52 ™7 Lipsync AWUARSLRES ; qﬂmtﬁmﬂ%waﬂmﬁ‘ﬂﬁa%ﬁamﬂﬁuau G184
R1UN0 IR9TUNTH MWLAzIFDS lUaTank  1ied1989ny  Program  Clock

Reference (PCR) 'listaenin +/- 10 msec

v o
2.6 ATNRNITINIT WD DIIEUU

26.1  wuudjiamiuazniioanudl o adnsalmaiuvas Insriedadnaniadud
dasfirzuudfidnisiiaiaiedsagludn (Realtime Embeded Operating System)
wazrIBnNIuLL laiauRanladne (Non-volatile memory)

26.2  mudalfnuaiun: Walaldnuaimn gdnialnaiuzes Insiaddina
ManuaudesTaIretayanInsaMIinwiosdue s

. MINITURAIUUID LT% e / 89N (FI3NAW M tne)

o a [ A [ an . A o

i UM NN @I8la/80 i@ (Manual/Automatic) LNaAWAINNT
winlnaviad@drianmanuduninuaniag

268 mIGudunMaaIRTasdyyIoe  (Iniial Channel Scan): gunsntmaiuvas
INIMaRfINaMANUAUFBITNNNITINTIANTIINILIANT 15UAIUA UHF Band IV
IUFUFA UHF Band V Uaz@T391%1 COFDM  7NWITELaaTaunIzniny
ANAaaslunTEd NIRLAT89ITUITABITAITLNILLLMINTIAATIIMILN DA
lasanludd (Manual/Automatic)

264  daysanuunuszqunwayyio: gunisiniaiuves Insiad@inanaiudu
@DIENUTAURAIAN WY (Signal Strength) LATAMNIW (BER) UaIdmyry i
o o A A v a & o A A o @
suld wadszlamilumaifanld faas wazlIuianesaameieSusw It

oA A & v a (4 v @ o
ldaniga Nunslfdszlomilunmaigat uasuddymlunssudygim

26.5 mavauimInies: qﬂmzﬁma%’waﬂmﬁﬂﬁa%ﬁamﬂﬁuauﬁmmmmLLam
MNufeuiminilag eud ey Logical Channel Number (LCN) walUninn

Ltazazﬁaa?Jusjauiﬁ;ﬁﬂﬁmminr‘i’mu@lﬁﬁé’uﬁaﬂﬁﬁasJ

a
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266 myhidnaliuing WieguUnsnimaiuues Tnsvieiaananiaiuau lisesdy
msliusms: Wansusmsldaansndhis dusungiatedla gUnsniniaiy
209 INITATAT AN AN UL F DI TN TOURAITOTAT IR UL UI NN LT
- laifiuSm3 (Service Unavialble)
- esessulimansaiunsmyld (Service not supported by
receiver)
- Sygmdeunie AWy M (Poor RF Signal)
267  madawdasldonu nasanidansousn - gunsalmay V84 Insnenadna
mﬂ‘ﬁuamzné’u"lﬂﬁaaﬁ%’uwﬂ%aq@ﬁ’lﬂ viiaBuiitesfiasly
26.8 MBWTAIEN®I: 1WeYNLEUa Electronics Programme Guide (EPG) Wazm3
URAINAGII aqﬂmnfmﬂ%fwaaiﬂsﬁﬂﬁaﬁﬁanmﬁuauﬁmsaﬁmﬁa Unicode
iaugasnasnssmen Inouszmsnsongwle
2.6.9 msﬁm’fuslmjmmmuqﬂmrﬁ /n’nﬂ@mﬂ’%aaﬁﬂﬂ%\*} /mﬁuﬁuﬁgwamﬁmmvﬁ
(hardware reset/reboot/factory default setting): qﬂﬂitﬁﬂﬁﬂ§umaaiﬂiﬁﬁﬁa%ﬁa
MaRuanIzdITasTumMIBuTwlnarsuunwiiula (hot reset) WIMGLHE)
Gudulnd (cold reset) LLmﬂ’]iL‘%MﬁuiﬂliLa&mi:‘]_l’mﬂ’ﬁ@’mﬁﬁL‘%Nﬁuﬁgwa@
frua’ly (full reset to default)
2.6.10 mahnululnuaiaiouniaa (Standby - Power): gdnininmiaiuvas Insviesd

FINANIANUAL F898IUITD 897U IRUALATHUNTONNENTUTZRE  WRI 1

T

2.7 wIzuUMUITENalanIN (Subtitling)

2.7.1 qﬂmtﬁma%’wmImﬁﬂﬁ@%ﬁamﬂﬁuau@Tmmmimad%‘ui:uuﬁmﬁmﬂ@”
AW (Subtiting) aafitvualsluanesgiu ETSI EN 300 743: Subtiting
systems

2.7.2 ansuindlumsuaasnadiussenslanin azdasfianaia liiin +/- 40 msec

2.7.3. gunisimaiuves Insvimiasrameiuan dassansnsamanudussonsld
AMWBUUBRAEAEN TIEN L?}'mﬁ'umu“?'ﬁzqv[ﬂuﬁaga Program  Specific
Information (PSI) %38 Service Information (S

2.7.4 qﬂmtﬁmm%’umaﬂmﬁﬂﬁa%ﬁamﬂﬁuauﬁadm’%wms%’umi% Wa uazidan

UEAIALIIEN LGN INAN NG

v
2.8 @1n13 Update Software
qﬂmtﬁma%’waﬂmﬁ'ﬂﬁa%ﬁamﬂﬁuauﬁmmmm 3993UMS  update
software m&lﬁﬁﬁﬁu@vlﬂummgﬂu ETSI TS 102 006: Specification for System

Software Update in DVB Systems

a
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29  ewidauazdwdaiton

291 %268 Radio Frequency (RF): qﬂmrﬁma%’waaImﬁﬂﬁa%ﬁamﬂﬁuau SREY
Wadana3u Radio Frequency (RF input) anufifnnualiluanasgiu 1IEC 60169-
2 (UHF) female @@ umu 75 Q Lasnidan1agy Radio Frequency loop-
through (RF loop-through male)

29.2  ¥hdadyrnw wuL Composite Video: gunininmiaiuvas Insviaiaisia
AARWAY o9 Ta6e NAI FTYYITNTW LUL Composite  Video UL RCA
J2UU PALNTSC anafiinualiluanasgin IEC48B Section 316

29.3  WdedygrouFss:  guUnsnimaiuvas Insadaaranmanuiu dadmee
MARIRYANMLFIUUL RCA Stereo lagsiadafunwsuiRasmuing uas

AR D FWAIFIATULFEIAI U

210  eawmasindlrangn

6 o o~ faa o & a 3 v o 2
auUnynimeaiuzes Inwied@anamanudn dodawisnsess uiiad iy
NTZUEFAU (AC) A1 90 — 240 V 50 Hz #iamadWindinszuaass (DC)

a ° [ [ % faa v $ a
3 1IN IENABATNG Laaﬂﬂ’]‘ﬁiﬂqﬂﬂ‘inﬁﬂ’lﬂiﬂ“ﬂadtﬂiﬂﬁ%ﬂf\]ﬂaﬂ'}ﬂﬁ%ﬂ%

(Digital Terrestrial Television - Receiver)

v
[ A oA

AT IUMamadia nMaian dmivgdnininiaiuves InsnadaanianiaAuduazy

q

%

Pamuua nManaia Niunistansniu qﬂﬂstﬁmﬂ%'umaa ININe Iz ULAING NNANUAK LiND

mIiNdNgluLY (features) NM1ISULINIANEY UARLTLINNT wiatWem sasuayuwLazUTUY

¥
a a =

o a | o o aa
ﬂm'ﬂ’]Wﬂﬂii‘U uINIg ‘ﬁ\‘]‘lﬁ’mr‘_‘l‘ﬂﬂifﬁﬂ?ﬂiﬂ%ﬂdiﬂiﬂﬂﬁizﬂ‘ﬂ@ﬁ] anaNkaL JTaanuaInIIn

(2
A o v

A & v 4 o =
laawanasgaumaionds Sududasduldarnnmwueliluinasguiicay

3.1 AWNINEATRELATNIILEAINAS MR (Audio Codec and Presentation)

£ [ A ,;}’ aa £ 3 6 et L €aa v

mananyna fyouied aead &3 via AC-3: gUnsalmaiuveslniriaiaana
J a @ o P

MANUAURINIINNAATARIYYIMTLINIAIF W Dolby Digital AC-3 WUy 5.1
[} v ‘é v 1 [l 1 U
TaaFedla TIGaIRNT0&IHIU Dolby AC-3 WUL 5.1 TaILFEI LAz@aIxINNTD
NEN 5.1 Tadldsd asndu 2 TaaRuIRiaasle @nsuaanie 32kbps-384kbps

ﬁé’@liﬁﬁiw 32KHz, 44.1KHz Ll 48KHz

3.2 @1 Teletext

321  MI0aaIwaTeya Teletext System B @wanaIg I ITUR Twiuluanwd
fmua l3luanasgu ETSI EN 300 472: Specification for conveying ITU-R
System B Teletext in DVB bitstreams

a

F1BIIRANIANYILAZIRTINIAIIRNISNATAF1HSU NIRRT UUAIYA i1 3 - 13



33 awidauardinaaitos

3.3.1  #6asIFYYIMNIN Analog Component: Analog Component Output YPbPr
fniugdnialnaiuvasinimieadadrian aiudn saessulasldiidouyy
RCA (RCA-phono socket)

3.3.2 Wida HDMI: aunininiaiuves Tnsviaiasrianmanuau a19130 38950 ¥ade
HDMI §%3U output LuL@3viaRansatlasium @ (HDCP)

3.3.3 Wi fava oadle: guUnsalnaTuves Insriaiaaranaf uensanInLasey
%168 WUU S/PDIF (Coaxial) #38 #a@aluy Optical (TOSLINK) §1%3U Digital
Audio Output Lﬁi)iﬂﬁﬂi:ﬂﬂLﬁﬂdLLUU MPEG-4 HE-ACC L8z pass-through
Dolby Digital AC-3

3.34  MmaslWidawsussenna aasu: qﬂﬂinimﬂ%'umaaImﬁ'ﬂﬁa%ﬁamﬂﬁuau
fUI0LAIBUMAY WA 2@ 5V DC - #mSUaN g a1 mMealuuenas ol

u,mmmmLﬁam‘]@/lﬂ@"lﬁﬁnnmhb (menu)

4 NATPIWNIINARA  au ananulantsusiman i (Electromagnetic
Compatability)
naspwmanafiaduanudiiuwldnmaudmaniWihdmivgunsnined  vvaes
Inienfasriameanuauliidnldeaitmualiluinasgm  IECICISPR  13: Sound  and
television broadcast receivers and associated equipment — Radio disturbance characteristics —

Limits and methods of measurement

5  anesgwnemaina  auenudasany  melifn (Electrical  Safety
Requirements)
naunnafiaduanulseadionsiiivesgdniaimeivveslnivetszuy
daranienuau ilwllamafmnuaSlunasgulesasundaaeelui
i. IEC 60950-1 : Information Technology equipment — Safety _ Part 1:
General requirements

ii. yan. 1561 — 2548 u’%ﬁ'm%m@hiaﬁmmum«»’l LBANIZETHAINY

Usaany : Tafmnuwana bl

a
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MANUIN N

AN INLA AT ALAUD L US L UINNAARTTARUANN IR NTUINTNAUSELULRANA

80% Insnest UHF

LRWAND

' g o
FaINNND MTI

LRWAND

FpIANNDFIAITLU DVB-T

FaIANNDFIAITL DVB-T

AL, yz1nm WAUELAG
(ID) wansRonidy  sruuLansRenAy  Tianalna F9mM I REUAN MeRaINMUREUANY (BMux)

1.0 NN gondinan u2 29/32 D2 26/36/40/44 26/29/32/36/40/44

1.1 Unans sodiaiy U1+U7 - D3 27/30/33/37 27/30/33/37/41/45

12 thesfioy aadans  &0niEsw U3+U5 - D1 28/31/35/39 28/31/35/39/43/47

1.3 LWBIRNEN ’ONHLEW U4+U6 38/46/48/50 D3 27/30/33/37 27/30/33/37/41/45 U4 to D3
1.4 \WTILY RONHLEIW U4+U6 34 D4 38/42/46/50 34/38/42/46/50/54

1.5 widnIEau WIS anikesu u1+U7 - D3 27/30/33/37 27/30/33/37/41/45

1.6 vauils M3 RONHLEIW U3+U5 - D3 27/30/33/37 27/30/33/37/41/45

1.6 NINLRAN §I2L sondlaIy  U4+U6 34 D4 38/42/46/50 34/38/42/46/50/54

17 wuadlng 1oy sailiedn S . D4 34/38/42/46 34/38/42/46/50/54 vt
2.0 AWITONYS goinan U3+U5 - D3 27/30/33/37 27/30/33/37/41/45

2.1 AUE aWITAYI ’ONHLEIW U2+U6 - D2 26/29/32/36 26/29/32/36/40/44

3.0 URLTEISTE goinan U4+U6 34/38/48 D4 42/46/50/52 34/38/42/46/50/54

3.1 nadnnl Manys  anniliasa u2 - D2 26/29/32/36 26/29/32/36/40/44

3.2 aiad Myl anilady us - D3 27/30/33/37 27/30/33/37/41/45

3.3 Azl maawyy  annilesu U1 - D1 28/31/35/39 28/31/35/39/43/47

4.0 ENSTR goinan U1+U7 28/31/53 D1 35/39/43/47 28/31/35/39/43/47

4.1 TILIONS AW AONALRIY U2+U5 - D3 27/30/33/37 27/30/33/37/41/45
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f1au gonfh Insnied UHF Uszian WD TFesnnudldn wwuenwd gesenufignsy DVB-T FoanNUA &ML DVB-T WANELNG
(ID) wansRondy  sruuLansRenAy  Tianalna F29M IR WA MeRaINMIUREUANY (BMux)

5.0 PEHIRN ROBNAN U1 28 D1 31/35/39/43 28/31/35/39/43/47

5.1 Telavin¥aw UNY3 ORI U1 - D2 26/29/32/36 26/29/32/36/40/44

5.2 wiswauan unys  sanfeiy U2+UB - D3 27/30/33/37 27/30/33/37/41/45

5.3 VLN IUNYT sl dau - D4 34/38/42/46 34/38/42/46/50/54 i
6.0 ]ITUN ROANAN U4 34/50 D4 38/42/46/54 34/38/42/46/50/54

6.1 MWIZEN JIZUMD RO U3+U6 - D3 27/30/33/37 27/30/33/37/41/45

7.0 raly gonfinan u3 27 D3 30/33/37/41 27/30/33/37/41/45

7.1 Asadlrn a9a RO FaLa - D4 38/42/46/50 34/38/42/46/50/54 FaLia
8.0 Uszaufsaus sonfwan U4 34 D4 38/42/46/50 34/38/42/46/50/54

8.1 Wi Usaiudtaus  sandasy U3+U5 27/30/55 D3 33/37/41/45 27/30/33/37/41/45

8.2  URzWILUEY Uszaiuy  andhlEsu U2+U5 . D4 38/42/46/50 34/38/42/46/50/54 U2 to D4
8.3  TuFzwn Uszaiudstus  aondiasy Saufiy 34 D2 26/29/32/36 26/29/32/36/40/44 SaiuduTuADYs7
9.0 WATINTFRUN gonfinan u3 27/41 D3 30/33/37/45 27/30/33/37/41/45

9.1 TUWN/TEME ORI U4+U6 34/38 D4 42/46/48/50 34/38/42/46/50/54

UATTRIN

9.2  wNiEd wAIITENY  EenilEsw SOy - D2 26/29/32/36 26/29/32/36/40/44 SOYRTIY
10.0 Tonil FONARAN U1+U7 28/31/49 D1 35/39/43/47 28/31/35/39/43/47

104 wuesioues fund sendlidu dauia ; D3 27/30/33/37 27/30/33/37/41/45 FaLia
11.0 gIuns / yiiug FONANAN u2 29 D2 26/32/36/40 26/29/32/36/40/44
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feu  &ondh Inaned UHF Uszian WD TFesnnudldn wwuenwd gesenufignsy DVB-T FoanNUA &ML DVB-T WANELNG
(ID) wansRondy  sruuLansRenAy  Tianalna F29M IR WA MeRaINMIUREUANY (BMux)

11.1 Uzén / Tungaasm sondiadu u1+U7 - D1 28/31/35/39 28/31/35/39/43/47

12.0 Aamzin (lwsda) gofnan U4+U6 - D4 38/42/46/50 34/38/42/46/50/54 wnw fwsds
121 nunIsanmol dImsiny oS Saa - D2 26/29/32/36 26/29/32/36/40/44 SaAu
13.0 gUaTITIi gofnan u3 27/30/33 D3 37/41/45/48 27/30/37/41/45/48

13.1 gAY G PH U4 - D4 34/38/42/46 34/38/42/46/50/54

13.2 shiw guamamil sl U1 - D1 28/31/35/39 28/31/35/39/43/47

13.3 Y quanemi aondliaty U2+U6 - D2 26/29/32/36 26/29/32/36/40/44 UNh §IUNT
134 InFlns quamamft amflaiu FaLa - D2 26/29/32/36 26/29/32/36/40/44 FaLia
14.0 YNAIMIT goinan u2 29/32 D1 35/39/43/47 28/31/35/39/43/47 U2 to D1
15.0 alany gonfnan Sl - D5+D6 49/52/51/53 25/33/49/52/51/53 AANLE
16.0 Jouida goinan u1+U7 28/31/43/49/53 D1+D6 35/39/47/51 28/31/35/39/47/51

16.1 nawmaol Sasida ORI U4+U6 - D2 26/29/32/36 26/29/32/36/40/44

17.0 MWAUS soinan v - D4 34/38/42/46 34/38/42/46/50/54 Jaui
18.0 YL gonfnan u2 26/29 D2 32/36/40/44 26/29/32/36/40/44

18.1 TUUN VAU sondiasu U4+U6 34/38 D4 42/46/48/50 34/38/42/46/50/54

19.0 L8 g gonfnan U4 34/50 D4 38/42/46/54 34/38/42/46/50/54

19.1 UnTa 1ae sondiasu U3+U5 - D3 27/30/33/37 27/30/33/37/41/45

19.2 NNz e ORI U3+U5 - D1 35/39/43/47 28/31/35/39/43/47

19.3 WL 1ae sondlasu u3 - D3 27/30/33/37 27/30/33/37/41/45
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feu  &ondh Inaned UHF Uszian WD TFesnnudldn wwuenwd gesenufignsy DVB-T FoanNUA &ML DVB-T WANELNG
(ID) wansRondy  sruuLansRenAy  Tianalna F29M IR WA MeRaINMIUREUANY (BMux)
20.0 9301 GRRPVEY U1+U7 28/31 D1 35/39/43/47 28/31/35/39/43/47
20.1 famw nuesae ORI U2+U5 26/29 D2 32/36/40/44 26/29/32/36/40/44
20.2 AT nuadag godhiasu Saa - D4 34/38/42/46 34/38/42/46/50/54 SaAu
203 QT NTRERE) sl dau - D3 30/33/41/45 27/30/33/37/41/45 vt
20.4 719 gaImii godhiasu SaLii - D4 34/38/42/46 34/38/42/46/50/54 SoLfiy
205  Jemwwwe gasmd eniliedn S - D1 28/31/35/39 28/31/35/39/43/47 vt
21.0 JNAWAT ROANAN u3 27/37 D3 30/33/41/45 27/30/33/37/41/45
21.1 WATWIL RO FaLa - D4 34/38/42/46 34/38/42/46/50/54 FaLia
22.0 \Teglnal sonfwan U4 34/46 D4 38/42/50/54 34/38/42/46/50/54
22.1 loodsims /e ORI U2+U6 26/29 D2 32/36/40/44 26/29/32/36/40/44

\Teoglna
22.2 Fzi 1ol FOLETY U3+U5 - D3 27/30/33/37 27/30/33/37/41/45
223 QaUBUNWUY /MUN9 anNLESW U2+U6 - D2 26/29/32/36 26/29/32/36/40/44

Teoglna
22.4 aaaidn 1Baalnal ORI U3+U5 - D1 28/31/35/39 28/31/35/39/43/47
225 aurag [Baalna ROThLEIW U1+U7 - D3 27/30/33/37 27/30/33/37/41/45
226  thusuuede Boslnal sandasu U2+U6 - D2 26/29/32/36 26/29/32/36/40/44
227 Wi Bealnal ROThLEIW U3+U5 - D3 27/30/33/37 27/30/33/37/41/45
22.8 Foauns 1Beelnal FOLETY U1+U7 - D1 28/31/35/39 28/31/35/39/43/47
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feu  @andh Insnesd UHF szinn WHBANE  TeenWdAldw  uWuawed Tesenadidwsu DVB-T F89ANAFINTL DVB-T WANELNG
(ID) wansRondy  sruuLansRenAy  Tianalna F29M IR WA MeRaINMIUREUANY (BMux)

23.0 wagaIFa ROARAN U3 D3 30/33/37/41 27/30/33/37/41/45

231 wiaziIes uldasaan AN U4 42/46 D4 34/38/50/54 34/38/42/46/50/54

23.2 1he widaisan OLETY u4 50 D4 34/38/42/46 34/38/42/46/50/54

23.3 YUY LUFDIRO LA U1 - D1 28/31/35/39 28/31/35/39/43/47

23.4 U9nzin widavsan FOLETY U2+U6 - D2 26/29/32/36 26/29/32/36/40/44

23.5 ABENdIY LUFDIRO LA u3 27 D1 28/31/35/39 28/31/35/39/43/47 U3 to D1
24.0 Spiigh| F0NHnan u2 26/29 D2 32/36/40/44 26/29/32/36/40/44

241 0w 81019 LA u1+uU7 28/31 D3 33/37/41/45 27/30/33/37/41/45 U1 to D3
24.2 Tandte d11e godhiasu S - D3 27/30/33/37 27/30/33/37/41/45 FaLa
24.3 sulsy a1 FONLEIN 5@Lﬁu - D1 28/31/35/39 28/31/35/39/43/47 ’5’@11,‘1/?1'&1
25.0 V819318 F0NHRaN U3 27 D3 30/33/37/41 27/30/33/37/41/45

25.1 Devthith @y sodbsiu U1+U6 28 D1 31/35/39/43 28/31/35/39/43/47

25.2 LTHRNUY LTI RO U2+U6 29 D2 32/36/40/44 26/29/32/36/40/44

26.0 WL FonhAan U4 34/44 D4 38/42/46/50 34/38/42/46/50/54

26.1 19 weten FonfLEsw U2+U6 - D2 26/29/32/36 26/29/32/36/40/44

26.2 \Foasaunzien gonilasy S ; D3 27/30/33/37 27/30/33/37/41/45 Foniy
27.0 W% F0NHRaN U3 27 D3 30/33/37/41 27/30/33/37/41/45

27.1 \TNNA W FOLETY U4+U6 - D4 34/38/42/46 34/38/42/46/50/54

27.2 walniu n CRRIIE TV U1 - D1 28/31/35/39 28/31/35/39/43/47
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f1au gonfh Insnied UHF Uszian WD TFesnnudldn wwuenwd gesenufignsy DVB-T FoanNUA &ML DVB-T WANELNG
(ID) wansRondy  sruuLansRenAy  Tianalna F29M IR WA MeRaINMIUREUANY (BMux)

27.3 Hainfa W ROHLRIA u2 - D2 26/29/32/36 26/29/32/36/40/44

27.4 TIUNRRT Wb ORI U1+U7 - D1 28/31/35/39 28/31/35/39/43/47

28.0 WS sofwan U4 34 D4 38/42/46/50 34/38/42/46/50/54

28.1 va gasdad ORI U1+U7 - D1 28/31/35/39 28/31/35/39/43/47

28.2 whnvin gasiad GRRPIE T us D3 30/33/37/41 27/30/33/37/41/45

28.3 thulan gasdard RO u2 D2 26/29/32/36 26/29/32/36/40/44

29.0 glaviy GRRPVEY u3 27137 D3 30/33/41/45 27/37/30/33/41/45

29.1 AUWILNTT RO U1+U7 - D2 26/29/32/36 26/29/32/36/40/44

29.2 uATing Rumlan GRRPIE T U1+U7 - D1 28/31/35/39 28/31/35/39/43/47

293 am@aszns Awalan  aodlieta U2+U5 - D2 26/29/32/36 26/29/32/36/40/44

29.4 Juna Anmlan FOLETY U1+U7 . D1 28/31/35/39 28/31/35/39/43/47

30.0 @n gonfnan U4 34 D1 28/31/39/43 28/31/35/39/43/47 U4 to D1
30.1 AGONERNE N RO u3 D3 30/33/41/45 27/37/30/33/41/45

30.2 JUNS 1N ORI u2 D4 38/42/46/50 34/38/42/46/50/54 U2 to D4
30.3 WUNIZ a1N FOLETY JaLi - D2 26/29/32/36 26/29/32/36/40/44 SOYRTTY
30.4 wiigaa N goEsn salR ] D4 38/42/46/50 34/38/42/46/50/54 FaLia
31.0 WATRITIA gonfwan U4 34 D4 38/42/46/50 34/38/42/46/50/54

31.1 WNNENK / N9 FOLETY U2+U5 - D1 28/31/35/39 28/31/35/39/43/47

31.2 MUAN 9NuTd RO u3 - D3 27/30/33/37 27/30/33/37/41/45

FBIIBRANIANYILAZIRTINIAIFIRNINATATIHTUININARITUUAITA



f1au gonfh Insnied UHF Uszian WD TFesnnudldn wwuenwd gesenufignsy DVB-T FoanNUA &ML DVB-T WANELNG
(ID) wansRondy  sruuLansRenAy  Tianalna F29M IR WA MeRaINMIUREUANY (BMux)

32.0 iy ok aoAnan u3 27 D2 32/36/40/44 26/29/32/36/40/44 U3 to D2
32.1 \INAD LTIy IOk ORI SOy - D3 27/30/33/37 27/30/33/37/41/45 FaLia
33.0 TUNT sofwan U1 28 D1 31/35/39/43 28/31/35/39/43/47

33.1 WRIEIH TUWI ORI U4+U6 - D4 34/38/42/46 34/38/42/46/50/54

34.0 SRR ROANAN u3 27/33 D3 30/37/41/45 27/30/33/37/41/45

35.0 GERITZ Ehght gofnan u2 29/32 D2 26/36/40/44 26/29/32/36/40/44

351 imezayu gl smileiu U4+U6 34/38 D4 42/46/48/50 34/38/42/46/50/54

35.2 WHH §NEgIT RO U4+U6 - D1 28/31/35/39 28/31/35/39/43/47

36.0 W sonfwan SONRTTY - D4 34/38/42/46 34/38/42/46/50/54 SO
36.1 axmath Wi ORI U1 28 D1 31/35/39/43 28/31/35/39/43/47

37.0 nina ROANAN u3 27/33 D3 30/37/41/45 27/30/33/37/41/45

37.1 thaas Qiie ORI U2+U5 - D2 26/29/32/36 26/29/32/36/40/44

37.2 MM LA FOLETY U1+U5 - D1 28/31/35/39 28/31/35/39/43/47

38.0 nyzdl gonfnan U1+U7 - D4 34/38/42/46 34/38/42/46/50/54 U1 to D4
39.0 WATAIDITUIND ROANAN U3+U5 27 D3 30/33/37/41 27/30/33/37/41/45

391 RS wAdEmTINNIT  AnilESy U3+U5 45/51 D1 28/31/35/39 28/31/35/39/43/47 FarRueNTINAURATATY
40.0 039 gonfwan U4 46/50 D2 26/29/32/36 26/29/32/36/40/44 U4 to D2
41.0 RIUAN gonfnan T1 34/38 T-D1 26/30/42/46 26/30/34/38/42/46 T1 to T-D1

UTUMNTDANRINALTE
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19U 80% Insnest UHF Uszian WARAMND  TaIaMNDLTING  WEWAIND  TeInNA&IRTU DVB-T FaIANNDFINITL DVB-T WAELAG

(ID) wauzfenida  szunueuzfeniin  Maualwn F9msia s MERSIN IR U (BMux)

42.0 898 g0inan T2 27/31/51/55 T-D2 36/40/44/48 28/32/36/40/44/48 T1 to T-D2
USuauTaanasnILaLDe

43.0 | gonilnan T4 37/53 T-D2 32/40/44/48 28/32/36/40/44/48 T1 to T-D2
USuaudaanasanialde

43.1 LA BERN Foniliasy T3 52 T-D1 26/30/42/46 26/30/34/38/42/46 T3 to T-D1
USuamudaanasnLaLde

43.2 glwathd unina  sonilasu T3 - T-D1 26/30/42/46 26/30/34/38/42/46 T3 to T-D1
USuautaanasnLaLde

43.3 E‘ida/ WINDIR oSy T3 - T-D3 38/42/46/50 30/34/38/42/46/50 T3 to T-D3

USuaadaanasniaide
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MANWIN U

asAlsznauAnzayNIINMS

MNFET AULNTINATINGTZI INT. N 3/2552 LA Tu 1 AQuen W.a. 2552

1. 3058080y JAandnana Uszmuannisums
2. wiglnlad e 2UNIINMI

3. wiwsena fiuifisa aUNIINMI

4. wpdewant  Sglenua aUNITUNT

5. @3.331N3 ARTMNIWG  aunIINMS

6. Wihuned  gndrITy auNIINI

7. evevmiIT  InTG RTINS

8. WILANNWI ALRaLaIY HT8L8U1%NNT

@
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