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1. vauny
mmgmmmmﬁﬂﬁ ﬁmumé’ﬂwmsmqLmﬁﬂ%guﬁmaaLﬂ‘%'aqa'ﬁwqmzmmﬁmsswa%ﬁa
59U Digital Audio Broadcasting (DAB) fifinsuinswadeyaiandesuuy MPEG-4 High Efficiency
Advanced Audio Coding Version 2 (MPEG-4 HE AAC v2) 3e7ii3andn DAB+ Audio

2. anudngldau
° v Aa o A | a = Aa v v &
Avualbiaudingldauvsansasdingnsgareidesssuudvadseaduluniudsenia
AMYNTIUNITNANITNTLYLELS NINITINTIIAY AEAINITINTANUIANBINTIR 1AL HUAINUD

v

MYNINIINTLANYALITEUUAIIIA

3. Wesgumanaia
3.1 dnsgrunawmellanIesdingnseateides (Transmitter Standard)

(1) fdsdafitvun (Rated Output Power)

2D

g1l

'
= 1

dannuaneindygyiu

'
2 a o =

139EINAUUA NUNEDY A1dsdesauaan (Block) UDILATo9ES

Do

Y a o

TufatmevasangaInenglaan e AENANR19 U

Y

TunsaliiiaSesdsdiszuvdsdgyarauuu Multiple Coded Orthogonal Frequency

v 1

Division Multiplex (MCOFDM) fasdsifinnun wueds Aasdinouaonuedin3osds
s uasihdyaaludidanevesaigeiniAvesudeniinngs fvgege lunquaneld
GRRPRATATR TVl
a o U
UAYINA
Aa9d999 A5 09dI NI lAANNNIITNAFRUITARILAN LAY 0.5 dB YaIfAsdIiiInun
MelianieEnanivug
3/N5NAFBU
Fsnisnaasudaaduluaiy ETSIEN 302 077 V2.3.1 (2022-09) [1] #5835n150Ad0u
A A a '
DUNBULYIN
(2) @dusnImneaud (Frequency Stability)

DI

a a oA e = a '
LEDESAINNGANUDVDINITUNIAAU YUN8De NsiUdsuLUaaIAudnglugIaIan
Anvualiaamtn
YA1A

= Adou Yy v = | a a & =
AN YSNINVRIPNUDNTALRINTNAFR VLA el eudliiY 10 18509 (Hz) 30nANUd
IneNenaa (Centre Frequency) NMvum
FBn1snedau
aa v [~ A ad
FSn1sneaeudanduluniy ETSI EN 302 077 V2.3.1 (2022-09) [1] %3835n15nadau

2 A a ]
BUNNYULNN
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(3) nsuwsiuanyasy (Spurious Emission)
Hey
mMsunsudanyaou mnedia msunsfinrmiinglag feguenivileuauauiidndy
(Necessary Bandwidth) ! uaziiloanindswesmsunssananas avdadlidwansznuse
msdeteya lnemsunsivanUasurineanusiunanisunseansueiin (Harmonic Emission)
NSUNINIS18AN (Parasitic Emission) HAIINNTTUOALAATENINNU (Intermodulation
Product) uagnaannskUasnad (Frequency Conversion Product) wiilslsnadian1sunsg

wanwau (Out-of- band Emission)

Vo
a o

Vel MuualinudIngveanisunsulanlasy vuieds ANATINgNAINGT fL - 3

9

WNeLEIng (MHZ) wagAnuingfgandy fy + 3 wnetdsed (MHz) e f. Ao ANAINe

'
o

Asnansvesudeniiianuiinginan uay fy Ae Anudinglenanwesudoniiiaud
INYeaEn
Tunsdifindesdaiszuvddygauuuudeniden axlde f = f, Immmﬁ%qﬁ!mmq
vasvdandondulunindsznirnuznssunisianisnszaiteides Aanisineiiey
wazAamsinsauANLiIR IfsuruALiingAanisnszaeidessyuuAiva
PN TIUNUARUANNAENNES (The reference bandwidth) galddmsunisinnisums
wanuaey fadl
o 1 Aladsnd (kHz)

dwsultinlugunraiingsening 9 Aladsnd (kHz) - 150 Aladsed (kHz)
® 10 Alaigsnd (kHz)

dmsuldinlugnuaudingsening 150 Alaidsed (kHz) - 30 wineidsed (MH2)

® 100 Alawdsnd (kHz)

dmsuldinlugruanudingsening 30 wnedsed (MH2) - 1 fingldsnd (GH2)

® 1 1nedIeg (MHZ)

o [

dmsuldinluguaandt 1 Ansdsnd (GHz)

[y

YAINA

mMasgaanvesnsunsilanlasuiiiovinnivinfigesdyauvienn assliifiuafmuun

q o

Tun15199 1 waesun 1 dwmsumsunsudantasulugiuaudingasus 9 Aladsnd

=3

(kHz) fi1 3 Aingidsad (GHz) windin1sldausiuiudingesaud (Fitter) Tivinnisin
YD YIUVIDBNVBIFINTBIANUDNTDUTITEUNTITNYIHALIUVBIFINTDIAIUD

ey

ad o

Lwaupnudfisndu (Necessary Bandwidth) flawindu 1.536 wngidsnd (MHz)
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A1919% 1 Tasiannsunsulanaesnduluanuiismmelily
ETSI EN 302 077 V2.3.1 (2022-09) [1]

Inanansunsulaniaau
18989 aUAaNVaLAS Y Ndeiu ANNANNINOUARUAIND D199
angindyanalugasavesaeane (The reference bandwidth)
(Mean Power of the transmitter : P) ﬁgnﬁmuﬂ%’ﬁ’m%ﬂ’l‘s’fﬂ
nsuwsudanUaay
P <9 dBW -36 dBm
9 dBW < P < 29 dBW 75 dBc
29 dBW < P < 39 dBW -16 dBm
39 dBW < P < 50 dBW 85 dBc
50 dBW < P -5 dBm
[TTTI11]
% n
\0& — 9 kHz to0 3 GHz
%
70 R
\7%)
- %
€ N %,
2 o 80 f‘:"o
3 \@/
N )
%’%
3
90 \\.3,0 _
N 4
N
-100
3Io 4? 5|o e? 7? 810 glo dBm
I 25 5 I 25 50 ' 250 500 ‘ 25 5 ‘ 25 50 l 250 500 I
1W 10 W 100W kW 10kW  100KW 1MW
0 dBW 10 dBW 20 dBW 30 dBW 40 dBW 50 dBW 60 dBW

MasdIRaudanvaanIaeds (Mean power of the transmitter) : P

Ul 1 Fndrifansunsudandaoulugtumuiingdoud 9 Aladsed (kHz)
fla 3 AnziBsnd (GHz) \Duluamdidmualilu ETSI EN 302 077 V2.3.1 (2022-09) [1]
dlo P fie fdsdwioudenveusewdiidsiume dyanaliWanevewneoimea
Bnmegay
Bnrsveaeudeadulusu ETSIEN 302 077 V2.3.1 (2022-09) [1] #3935n15vadeU

' '
=

AUMNBUYIN

&Ny, Ne. 3003 - 2567 3



(@) A1SNsUBNLAY (Out-of-band Emission)

DI

nMsunsuenLay vneis Msuwiiianudinglaq feguenivilenauanuifidniu
Tusauzfinisuegian Taglsismdanmsunsulantaon

fiail muslfauiingvesnisunsusnuay vianeds audinefleguoniviiouny
awafidndu wasuniivgfiegsening fi - 3 wnuiBsed (MH2) 84 fL winzidsnd
(MHz) 1l f, o mmﬁl?mqﬁ!aﬂmwawﬁaﬂ (Block) ﬁﬁmmﬁﬁwqﬁ?wq@ ISEREEEAYPRE
iy inzInd (MHz) B9 fy + 3 WwneiBsed (MH2) e fy Ao mudingRsnansvesuden
(Block) Aifim i inegan

Tunsdifinsesdaliszuvdsdyaauuuudenide axlde f = f, Imamm?ﬁmq?ﬁﬂmq
vasudendeululuniudszniaamenssunisnanisnszateides Aanisinsiied

Y]

WAENANIINIANLNALLNYIR FELRLANATINGAINITNIFLIFITTUURTIIE

YA1NA

fualrndiansunsuenuaukUseenu 2 nsel Al

(4.1) YadndnnIswnsuaNwaUNIAINgA (Critical Case)
IndrfnnsunsuenuaunsalingAlilddviuiaiesddldaudsdygranszans
dosszuuRsaluiuiviiinsldnuugendrafesiy (Adjacent Block)

o w |

(4.2) Fndrfnnsunsusnwaunsallidingd (Non-critical Case)

D <2

o w |

PndinnsunsuenuaunsalliingAlilddmiuinsesddldaudsdygimnszaie

desszuudnaauudun liidulumunsrusluts (4.1)

[
v A o w 1

Ml MdsgeanveenIsknsuanuauiloriin1sinnvesdygiuvisenluunaznsdl

Y 9

aesldifiuariiinualunisien 2 wagsun 2 mndnisldausiududinsesainud
(Filter) Wivinn13TnYeedyay10v180N109RINTDIAMUANTDUTITEUNTIONWIRAT TU

o e vy
%@Q@'ﬂﬂﬁ@ﬂmisﬁﬂjﬂ

A15199 2 - Tesianisunsuenuauduluaufisvunlily
ETSI EN 302 077 V2.3.1 (2022-09) [1]

InNANIsUNsUanuaunsalingd (Critical Case)
. sEaunasauysl SEAUNAIHUNNS sEAuNIasEuyYsl
SEYLYI9RIN L, o Lo,
da & dnsu dusu dusu
ANAINGNINAIY
(MHQ ) P < 25 W/Block 25 W/Block < P < 1000 P > 1000 W/Block
Z
(dBm) W/Block (dBc) (dBm)
+0.77 18 -26 34
+ 0.97 =27 -71 -11
+ 1.75 -62 -106 -46
+ 3.00 -62 -106 -46
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N o w ' av a a ey
InInnn1sunsuanuaunsallilingd (Non-critical Case)
. sERuMasauysal STAUNAIAUNNS sERUMMAasaUYsal
5282190 e . . e .
da 4 A%V A%V g1%3U
ﬂ'?’]ﬂJﬂ'WlE!ﬂ\iﬂﬁ’]\i
(MH2) P < 25 W/Block 25 W/Block < P < 1000 P > 1000 W/Block
z
(dBm) W/Block (dBc) (dBm)
+ 0.77 18 -26 34
+ 0.97 -12 -56 4
+ 1.75 Not Applicable Not Applicable Not Applicable
+ 3.00 -62 -106 -46
= dic @ 1=
& 0 2
€ ™
% 2 =
€z v e
=1
E un 2
= =
= 0
Kt - I =
c =2 Xttt 1ttt 1ty 111t ° ™
= - - =
[l =4 30 =
c = c
€ 1T =
= = =
_— = 40 T —
T < | i ]
% 2 | 20 2
a aE 50 I 8-
‘% A T 1 1 A A ! | e e e | -
Eg © A 1 5
o©TE b’ | | " -0 G
? Ry 0 4 ) | .‘ ?
5 g9 Ny ——ga—F—F—-——3F—-+ e R EEE B =
o % o Py |1 () . - 50 g
= A . ’ 11 1 *l —
2 80 r TT T 2
= c - Y
= @ o I F . - an =
c 2 . | L . : =
g é 20 e ( +—+ . \ ] @
- ’ I h ™ L 70 =
= < K / P I \ . ) =
=2 ﬁg 100 i [ | (] » ==
i L’ / Il K \ s =
c @ -106 +——-n-- —d -+ qg———- 80 =
7 E ' I I ! =
@ = 110 " ' I | @
= TG I 11 | | =]
E € | I ) ! | - 90 &
. 1 ! ) 1 &
e e 120 Tt | o=
L1 I | I | o
£ | | I | - 100 -
I I c
= N 138 1 L Ly | =
33 T A T = | | %
g =X 1 ! ! | i
2 L ] 2
L T . T =
P | |1 I | =
= 3 25 2, -15 1! f 05 11 15, 2 25 3 o
o | 077 y 0.7 | ®
1 I
1.75 097 097 175

1 :lﬂ d
TTHLNNIINAMMUAIMNYNINAN (Centre frequency) (MHZ)

A9 YBUWANITHNTUBNLAUNTAINGRA (Critical Case)

Ao vaulAnNswnsuenwaunsailiing® (Non-critical Case)

U 2 Youlwmmsunsuenuaudniu 25 W/Block < P < 1000 W/Block
Dulumadituualilu ETSIEN 302 077 V2.3.1 (2022-09) [1]

\le P A Aasdwoudenueurssdmasimuaeidyaaulud wmevesaeoine

&Ny, Ne. 3003 - 2567
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Fnsneasudaaduluniy ETSI EN 302 077 V2.3.1 (2022-09) [1] #3935n15nadau

=

Juiliisuii
32 wwsprumenadasuaiulasndenialnil (Electrical Safety Requirements)
smspumameiasunsdasafensliihvesriosdsingnsznedesiondulunud
svuslunassulaunsguvisiee il
(1) IEC 62368-1: Audio/Video, information and Communication technology
equipment — Part 1: Safety Requirements %30 atu (Version)
lvinin
(2) wn. 62368 2563 U3AnmiAss Aevim vissimeluladansaumauaznsioans Lau
1 Fofmuasuamnasnde wie atu (Version) filnsin
(3) IEC 60215: Safety requirements for radio transmitting equipment - General
requirements and terminology %38 aUu (Version) Flwinn
viounnsgIUduigu
33 anespiunamadadunsdasafofoguaimuesiywdannsliesesdsingnszaneides
(Radiation Exposure Requirements)
nsldueiesdeingnszaneides waznsnanndingnsvaneidssasiesdenadasiiy
YorivunvenInsgIuaLUasn forieaynimveauywdannisldindesingauuiny
ftvdnnusikazinsIt fuganudasadodequainvesysdainnmsldiaios
InganuIANTiANENTINANIAINTNTEBIEES AansinsiatnazAanisinsauuiay
wisAusENAfITUA
4. NITUAAIAINFIAARDININUINTFIUNIGNATIA
0.1 wiewddivgnszedes Feuansaudenrdownnasyumanaia Tneudnsdls vl
411 wansmEenAdewnMIRspIUMaaiiade 3.1 uas 3.2 lededueiodingauunam
uargunsaiUssinn n muiidvueliludsznmeengnssunsianmsnszaiedes Aans
Tysvim] wagAansTnsauuneauriand s MansaaeuUlaziUTesMNAT AT INY
AutnpukazaUnsallufansnsvanedewasianisinsvial we. 2556
412 \A3esdsingnszaneideaiienisnaassvienaaouianisnsateidesssuuaiia
AIUUTENIAAMENTINNISAINIINTELEEY Aansinsviad wagRanmsinsauuiay
Wi 15e9 nénnasiniseyaalildnauanudlufisnisnszaeideazians
Insvimiilonsnaaewdenaasuidunistansn asiudl 2 dsnau 2555 il
pdum B ulumuUsEn AN IIUNNIAINITNTEIeLEee Aansinsvimd
LazAINISINTANLIALLIYTA 1509 unuANNAINgRININTEaeIdBaszUUATIa
\en1snaaesenaaey asfudl 26 wamdnieu 2563 uardnsiansldaundu

AUDRINa160 LUl ANIUVDULIALAZANTLANAUNIIVEATUNINUATLESLIAINS
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yanowmienaaouddldruegluufitnasgumanadaiinaldiady desuaniniu
danAa0IRNIINTFIUNINNATiate 3.1 uag 3.2 lagluldndnnissusesnuiesves
HUsENaUN1S (SDoC) MUUsENIAAMENTIUNITAINIINTEABEES RanTsinsiimd
uazAInsInsesALWATA (309 MEATIAFBULALSUTESNATE AR DS ALLAL
wavgUnsadlufianisnseaeides wasdansnsvied w.e. 2556
42 mavesygnelisaan Tivgeuuan mufnsdifnaBeuamadnuuemanedevesnnd
IgeuunALlunendWsdLanimNdoRARBWNNINTTIUNINmALlate 3.3 Taglusieauna
P “UUUTIBNUSER UMW AR UM N wesaniingnssneidessyunAdvia” Ausng
TunAkwan n
5. dafmuamemaiadmiumsliuinisingnssaneidesseuuadnna
\PSesdingnszeIdBsTinunsIanImLnAdeII LIRS U anadade 4. wd Wetinng

v v

FeudordndugunsailifertesdmiusessumsliuinsingnszaneidesszuuAdvadmess vy
Digital Audio Broadcasting (DAB) TiufjuRiluluau “dofmuaniamaiindmsunisliuinig
Angnszanuidosszuuidna’ AUsingluntanuan v laslildndnansiusesnuleanns
HU32NBaUNI5 (SDoC) MuUsENIAAMENIIUNITAINITNTEABEEY Aan1sinsvial wasianis
InsANANLINA 1399 MInTIvEeUNarUTeBNATTIUATEINgALUNALLALgUNTalluARNS
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EULLuumiﬁi”]aaﬂmu ITU-T Recommendation K.70

1. swazdeaglisulusuginlildaduainud

d

Forlasulusugalildaduninud

U Q@ T S ommmmosmmmmosmmeees

FoandInensyedes auUsEnIAAuENITINISAINITNTEBEEY Aansinsviay wasAansinsaAuu ALY IARAA ey

WHUANNDIMENINITNTENLFITEUUATVA

Foaniimenszaeides

PorUsrauay

nsdw Wsans E-mail

2. swadunvasaniingnsyaneides

azhyn a9433A de o o 4 ANINVLNY
- - ANDINg ANAYE9UDILATDY AUEIEIYDINA
(2961 NAUYY (9971 NAUYY o < #1896 & A
o . o \ (MHz) (nR) NNUAU (LUAST)
6 ALLIAUY) 6 ALLIAUY) (dBd)

3. szazfiasegvineannaieainiadinsungudlasuaduutimaniniiannnsinau fideandasiuusznia auznssanis
namslnsAuuIANWLEYIR deinsgiuruUaendeioguamvasyesdannsiiiaTasingauuiay

Iadinaunssaunuusivaniniii .
da A239E1119NE1YINA
AUDINg } - i :
3 E-field strength H-field strength Equivalent plane wave ameﬁaw )
(v/m) (A/m) power dersity (W/m?)
10 MHz - 400 MHz 61 0.16 10
4. szeziiAlTegrieaInaIwaIntadmiuyanandly Ndeardasiuyszn1AAmENIINNITAAINITINIANUIANULKIYIA
1A811AIFIUANUUBRAABADHUNNYB LY EEAINNT IHIATIINEANLIAL
FnananULsEUINutiman Wi .
n A739E1119NE1BINA
AUDINg i} " . )
3 E-field strength H-field strength Equivalent plane wave ag19tioy! (suns)
(V/m) (A/m) power density (W/m?)
10 MHz - 400 MHz 28 0.073 2
v 5 o M 3 3
{3189 QB feuluauane® | asWo_
(o ) (o )
ey | Lo [ wn | Lo A
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1. msdedyaraingnszaneidesszuunidva
YL Wt Julumuanasgruniamadia

1 | s8uU (System)
nmun sz uuasdygadlufanisnszaneidesssuu
Advialdusyuu Digital Audio Broadcasting (DAB)

2 | msffadwénd (Multiplex)
vualinsdafmandidunsiafimanduwuy
Orthogonal Frequency Division Multiplex (OFDM)

3 | mauagan (Modulation)
muualinsueganlunisuegianwuu Differential
Quadrature Phase Shift Keying (D-QPSK)

4 | lvun (Mode)

Avualiliuansasduanaadu Mode | ATl fines

dmsunisdsdygralaodulumunised 1

anadl 1 wsfwesdnsunisasdeyain Mode |
Wulumuiirsaualilu ETSIEN 300 401 v2.1.1 (2017-01) [2]

Transmitted Carriers

Number of Transmitted Carriers 1536
Carrier Spacing 1 kHz
Time

Transmission Frame Duration 96 ms
OFDM Symbol Duration 1246 s
Guard Interval 246 ps
Null Symbol Duration 1297 s
OFDM Symbols

Number of OFDM 77
Symbols/Transmission Frame

Number of OFDM Symbols with 2
Synchronization Channel

Number of OFDM Symbols with Fast 3
Information Channel

Number of OFDM Symbols with 72
Main Service Channel

uaziilassas1unsuadsdeygnas (Transmission Frame)
Wulumugud 1

}47 Transmission Frame 45‘

Fast Information Main Service
Channel

Synchronization
Channel

Channel

UM 1 Tessadansuddyaandulumufinmald

Tu ETSIEN 300 401 v2.1.1 (2017-01) [2]

ETSI EN 300 401 V2.1.1
(2017-01) [2] #3® aUU (Version)

sl




a6y Wada Julumuanasgruniawmadia
5 | msdhsviaiuuaeuligdu (Convolutional Coding)
MvualinsisakuuAeuligdu (Convolutional
Coding) 1uusewnn Equal Error Protection (EEP)
A finsdsaiuduiusinves 8 Aladese
9 (kbit/s) IﬂﬂL‘ﬁUlUGﬂﬂJGﬂiNﬁ 2 ETSI EN 300 401 V2.1.1
ageil 2 madhstadestunmssunudulunuiidivueld | (2017-01) [2] ¥se atiu (Version)
T ETSI EN 300 401 v2.1.1 (2017-01) [2] sl
Protection Level 3-A
Coding Rate 1/2

6 | on31Unans (Net Bit Rate)
é’mmﬁmqw%ﬁlé’]’aﬁﬂimmmidaé’zyzpﬂm Mode |
Wi 1 152 Aladssoiuni (kbit/s)

7 | maheiadeysyiaades (Audio Coding) ETSI TS 102 563 V2.1.1
fvualinsinsadyaadeadunsdiswauuy | (2017-01) [3] w58 atu (Version)
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ETSIEN 302 077 V2.3.1 (2022-09): Transmitting equipment for the Digital Audio Broadcasting
(DAB) service; Harmonised Standard for access to radio spectrum.

ETSI EN 300 401 V2.1.1 (2017-01): Radio Broadcasting Systems; Digital Audio
Broadcasting (DAB) to mobile, portable and fixed receivers.

ETSI TS 102 563 V2.1.1 (2017-01): Digital Audio Broadcasting (DAB); DAB+ audio coding
(MPEG HE-AACV2).

ETSITS 101 756 V2.4.1 (2020-08): Digital Audio Broadcasting (DAB); Registered Tables.
ETSI TR 101 496-3 V1.1.2 (2001-05): Digital Audio Broadcasting (DAB); Guidelines and
rules for implementation and operation; Part 3: Broadcast network.

ETSI TS 101 499 V3.2.1 (2023-07): Hybrid Digital Radio (DAB, DRM, RadioDNS); SlideShow;
User Application Specification.

ETSI TS 102 818 V3.3.1 (2020-08): Hybrid Digital Radio (DAB, DRM, RadioDNS); XML
Specification for Service and Programme Information (SPI).

ETSI TS 103 551 V1.1.1 (2017-08): Digital Audio Broadcasting (DAB), Transport of TPEG
services.

ETSITS 103 176 V2.4.1 (2020-08): Digital Audio Broadcasting (DAB); Rules of implementation;

Service information features.



