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m.a 5¥UU (System)
Avualiszuvdsdgyraluianig
nsvanedesssuuAdvalusyuu Digital Audio
Broadcasting (DAB) sufifealilu ETS EN
300 401 v2.1.1 (2017-01)
oo MstiaRwang (Multiplex)

Anualnistafindndidunnsg
sTaRnAng Uy Orthogonal Frequency Division
Multiplex (OFDM)

en.en N13UBALAN (Modulation)

Avualinisuegrandunisuegan
UU Differential Quadrature Phase Shift Keying
(D-QPSK)

an. 1np (Mode)

Aunliluuanisdesdggrandu
Mode | #iflmsifiwesildlunsdsdayao
puifvualy Tu ETSI EN 300 401 v2.1.1
(2017-01) TnsuanalFluased © wazd
Tassasransudsdeygas (Transmission
Frame) UlUA MU o
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TN o WS EeTA M UMTE s eyaned Mode |

Transmitted Carriers

Number of Transmitted Carriers ‘ 1536
Carrier Spacing ‘ 1 kHz
Time

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

OFDM Symbols

Number of OFDM Symbols/Transmission Frame 7

Number of OFDM $; s with Synchronization Channel 2

Number of QFDM $ s with Fast Information Channel 3

Number of QFDM S rals with Main Service Channel 72

JUN o lassainamsudsdyao

Transmission Frame

Synchronization Fast Information Main Service

Channel Channel Channel

a.& MIsawuupeulgtu

(Convolutional Coding)
Amualinsidisiawuunsuligiu

(Convolutional Coding) 1Huusznan Equal
Error Protection (EEP) wa% A Afinnsidnsiva
Wudwiuminves < Aladndeiudl (kbit/s)
Hulumadidmuellu ETSI EN 300 401
v2.1.1 (2017-01) Toeuandlilumsad m

3T o MasateiuntssunIY

[ Protection Level \ 3A \

Coding Rate \ vz \

oo BRS1UAEYIS (Net Bit Rate)
dnnTngvsnlaannivunmsdsdayeyias
Mode | MU @ edlo Alalnnaiuni (kbit/s)
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oo NMSISEF e aUEes (Audio Coding)
fuualinsiisvadygadsadu
ASIUTAALUU MPEG-4  High  Efficiency
Advanced Audio Coding version 2 (MPEG-4
HE AAC v2) ulusnudisviunlilu ETSI TS
102 563 v1.2.1 (2010-05) lneisunn1sLns9a
Fryanaudesiiin DAB+ Audio

o.g f189d998N8INNAFIEA (Maximum
Effective Radiated Power)

AvueliniasdeenanAgsansedd

AlsiAuTT Ul luan e o uazmseil <

o Tnal st ureInIsLNs Nz a1una Y
(Transmitted Polarization)

Anualilnanlsigduveosns

wnsnsrareaaudulnailsiwdunuids

(Vertical Polarization)

sneo MINTUBNAU (Out-ofband Emissions)
neo.e MIMWIUBNUAUNIAINGH (Critical
Case)

AYUALIA NTUNS UDNKAUNTED
IngRldmTunae o anaduituiad msldou
USonemns i v ad ey

.00 NN UBNLAUNTA KT NG A
(Unattical Case)
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AMUAUALANITHNIUBDNLAUN T
LadngAldduiunisdsdygraunuudunly
I3 1%
Julusuts meo.e

[ 7
v A

N9 AAUAASZAUNTLNS UBNLAU
LUUE’ Y3 2l (Absolute Level of Out-of-band
Emission) tJunsinfasdyannvesnsuns
yanuaudiiianiiunirsuaunaunaiud
R & Aladsnd (kHz) WSsuiisuiunngs
Fryruvesaduniifianunitsuauniu
anudawiniieiu (@ Aladsed) wavseau
MIUNSUBNUAUSUWNS (Relative Level of
Out-of-band ~ Emission)  +un1sinrinda
FouaveInsunsuenLaUAiiAnun ey
AAuAMLATIIN @ AlaBsnd Wisuisuiv
i ety neraunATiaunTuay
AALATLATLNN o.&as WNzE50E (MHZ) Tne
Tlvouwansunsueniaudulumadismunl3lu
Recommendation TU-R BS.1660-8 (06/2019)

Fawanal T & uar3ui m

AT & VBULURNITUNTUDALOU

Frequency Out-of-band Emission Out-of-band Emission

Relative to the in Critical Case in Uncritical Case
Block Center Absolute Relative Absolute Relative
Frequency Level Level Level Level
(MHz) (dB) (dBc) (dB) (dBc)

L 0.77 0 26 0 26

+ 0.97 -45 R -30 56
+ 175 -80 -106 Not Applicable | Not Applicable
+ 3,00 -80 -106 80 -106
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Amunlinuussvesdny uign
Wuanuduvesauulniianyadsegiu
G‘ﬁqm (Minimum Median Equivalent Field
Strength) flansnsasuduaauuindeudild
A1 do.ce  Wwdualulashiadnomns
(dBuv/m)  Arwalagldauding woo
wnzidend Fadunruiingdredadmiugiu
ALY ere - lomo WNLIBIAT uaLT
ANNEYBNENEDINIATY  dRye) 0 0.¢0 LIRS
(m) MnszRuiuAuRas TneANLssd eyl
danfiendandmas aseuaguituitlining,
fovaz wo n1ulian1zfiilanisdyyin
sumunnAssshusiiuyed  a¥1etu (Man-
made Noise) V1) NMIAILINIATAI LSS
Fyanauingaiaudingdresulndulua
o819k Recommendation ITU-R BS.1660-
8 (06/2019) Fawandlilunmanuan  wuuvie
94 ($19) Usgme namy. (309 LLNummﬁ%wq
Aan1snsraneudeassuuiivadiienisnaaes
NI0NAEDU

<. 858U UIAUNTIUNIU (Protection
Ratio)
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AoIn15 (Wanted  Signal)  ADAIAIILLTS
dyey1ausuniu (Interfering  Signal) M7
AnuAll Recommendation ITU-R BS.638
(1986) TawArununalionsidrutesiunig
] 3 aa v &
JUNMUsENIN vdenanudinglrduluniy
Recommendation TU-R BS.1660-8 (06/2019)
Fanans i lumsnedn ¢

AN & DRTIAIUTBINUNITTUNIUY

szazvinenudanAwiany dasrdaudlasiunssunau
(uien) (dB)
0 12
=1 -40
+2 -45
3 -45

a1ngnsrdrutesiunissuniud
frvualumsnedl @ winauwssdayayod
ApIN1siian co.ce ndalulashanmnomns
é’mmﬂmiUﬂauQWﬂuﬁaﬂmm‘ﬁ‘imqLﬁmﬁu
Founi do.ce - oo = mo.ce Tl
lAshianmowns

&« fufinsnszaededneds (Reference
Coverage Area)
Smusldiuiinsnszeidedneds
Lﬁuﬁuﬁﬁm%’uﬁwSamﬁué’zyiyﬂmwu
A oufiffimnuuswesdyaialitesnin
AULTIVDIFYYIUAIEN UAYAIILUTIVEY
dyaadltau (Usable Field Strength) 1ne
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Network) w3ensaunquituiilsisiinindosas
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e
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o A3 IEAUYIF (National Network)
1A5991852AUYNA NU8de SEUU
Woulysveanguiniosdiniodionen
deyaandss A1n 30 Taya Fldlunsds
Y1IANTAITITUENIDIIENI1TIINAALINY
avurauluSua3esu lnefifnquszasd
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emsieafunseuaguisUszme

&lo 1ATIU8TEAUTIBIRU (Local Network)
1AT99152AUNDINU MUBDY STUU
WauleavoinguiaIosdansodenen




(319) USENIA NENY. 1399 WNUAINDING AUANLTILETS T VAN

o a % - )
dyaaudes a1 vsedeya ldlunisds
Y1IA1TANTITUENTBIENTIINAATINg
AuurAnlUgunIeesu lnelingusvan
= vad A =~ Yy  a
Welviiuininszaeide 191989909
eMsItuATUAgUAEludIninnsoly
NANIINIA

& v oA a
o) Weoulvnsldmauanud

.0 M3ldnauANAGDldSUBYY WY
AAUALDALUTENAAMEATIUNISAINTT
Nsg8Ldes AANISINNAY Lagianig
INTANUIANLAIYIRA INAILNENLNUINAS
oy elldaduanuilu Aanisnszaieides
wazdansinsviadifion1snnasnionageu
Wunsdansm

5o Ipdasingauuien gUnsaiveuATes
gAY kazaniingauuiaudedlasy
BUYINAUNTEI VU RAINYANUIAY
WAl e wagfiudlufiuf

. N151HLATEIINYALUIAL LASNIH
anniAngAnuIANRBIEenAd BN UTBA1MUA
YDRNATTILANNUARAS YA DAUNNUDINYWE
1nnslfiesesingauuauiinaznssuns
Aan1snIEeLdes Aan1snsvied uasians
IsANUANUIRUTENARTLR




(319) USENIA NENY. 1399 WNUAINDING AUANTIUAE TS VAN

o.@ MIMPAUAIND  LazAMENYUENIg
wallavasandingauuaudoanduluniy
a ~ Aol o &
NN o ke 915199 & Tunsalndivs iy
AMENSTIUNISNANITATLANYLAYS NANT
59F wazians INSANUIALLAITIRABND
frsaneugnlinisldriuanud  waz
AdnuzMametiavesanil Ingauunauly
Dulumussisunuaudingaduille visi
v A a o [l v I3
AsldaauAIudfInatIfewduluniy
Janmus wazkoulunsloAauAIUAULNY
AnudIngadull wazlineliiAinnissuniu
aniingauunaudunlasuaLg et NeuLaY

5.& AMENTTUNITAINIINTE LA
Aansinsyiml wavAansinsauuIAULIYF
ofinnsunoynyalildaduauiuagss
anfAngeuuinuiueniviloands o« 1#
Psueingd] Kol

& A

A v
o.¢.e NTUNINOUITAIALNDVYNEY

NUNNITNTEINYLAYID19D9N T oL ANTA

'
1 a

A lgaauaInudwuulAsIU1eAI1UD

[

Wenduaiuwsnnau
o&lbnsaldinaUszacdiiio
5995UsIUIUTRIS18AS AL TNLINT ULy
fufin1snszaneidoednedeiidegiiu T
Fosarldnduanuisufiddilaldn




(319) USENIA NENY. 1399 WNUAINDING AUANLTILETS T VAN

gj dy v o ! ¥

il nsldaduaIudfnaInes
[ Y o B v A
Wuldnudedmuawaziioulunisldndu
AUARINLHUAINDINgatulnayly
nalilinn1ssuniuandingauuinudui
lpsuaunagiouu

.o flaveygnlilinduninuiensve
&gaamﬁ%qﬂumﬂu AlaLfisUszansamnns
ﬁaé’ﬁy@wmmaaamﬁ%mﬂuummﬁié’%’U
auInagiiu lnganiing AuuIANINGE17
Fosfifiufinisnszaneidosdeddlaiiiund
youLInvesiiufinisnszaeideadiadeves
anPingaueuiildSueygnogin el
szdesufuRmutermuauaztoulunisly
AAuAB LKA R Iatuduarll
reliAnnssuntuaaningauuiaudud
lpSuaunywagiound?

.0 flaveygelildaauaiud uazy
1§ 5uoynalidaandingauuinudos
Uszanuauuglasueygelnldaduaimd
wazdldsuounelidaniingauunause
3w ieleatunazudlatdamnissuniueduy
A adlaignssunisianianseateides
Aan1sinsviad wazhanisinsauuiay
WAITIADIAMNUANANINUTILALUIATNNS

nziieUesiunazuiledgyminissuniu




(319) USENIA NENY. 1399 WNUAINDING AUANTIUAE TS VAN

[ IS
usgnsdlaumnavngay
o.& Jlasvaugwlildnauaud waz

v

Y

1§ sueygnlsideaniingauunaudedly
Audauilelunisuszaiuaiuauiing
UnumsuaufuUssmaiioutiu sauvs
UftRnudennaslunisussainaiuainud
InguinavisuautuUssinaiioutiu
fifatias

o flasueygwvldaauaud glasu
augnlildiasaingauunny wazglasu
sy R bRtandIngauuAuR sl dRny

=Y

WaulaNAENITUNISAANITNTLINLLEE
AANISINTN A LA A NS INTALUIALLAIIR
USEMANTUR ez UseN AN IALALNLLRL

&) AT NLNUANLDTINYNINIINTEABFLITLUURITALNONTNARBIVTONAGDY

unuALiIngatudimuaiuiitides
$1U @0 WP lEud NIUNNUMIUAT 9NN
A351%7 WWeelnd YaULAY UATIIVAN
UATASEIINTIY i Wau uaz awan lne
wiariufiilasetnesiuiy m laseane
wlatdu Tasevreseduaf (National
Network) o 1A59918 waglAsIRNesEaAU
Vioadu (Local Network) & lpsetie Tawil
nsldudenanuiingueslassinsudas




(319) USENIA NENY. 1399 WNUAINDING AUANLTILETS T VAN

Usennuanald Tun1s199 o #ail

M13199 o N15ludanA1udINgVeg
1S sEAUIRLaY TEAUNBINU

Uszumlasstng uiianewiing
6C
»  mAnae MARzTueen warnanziuen 5C uaz 8C
«  mAvie TC uaz 9C
+  meazTusanidioaniie 10C uaz 11C
-+ Al 7C e 9C

ANTILHUAIINDINGAINITNTEINLLEHS
sEUURIaLlenITnaevIenaaey  was
AuANYUmunatinvesandingauuiny
Tulpsetoseiurduazlassiessiuriosdu
Hulumumnsafl o wasn1s19il < audey
Tneiifosunesnustosal

dnwsta Aosun
No. fi

Station Name ALY

Province faamifingrannay
Location s iFmganag
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EC FWlATI18 (Ensemble Code)
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[1] Final Acts of the Regional Radio
communication Conference for planning of
the digital terrestrial broadcasting service in
parts of Regions 1 and 3, in the frequency
bands 174 - 230 MHz and 470 — 862 MHz
(RRC-06).

[2] ETSI EN 300 401 v2.1.1 (2017-01):
Radio Broadcasting Systems; Digital Audio
Broadcasting (DAB) to mobile, portable
and fixed receivers.

[3] ETSI TS 102 563 v1.2.1 (2010-05):
Digital Audio Broadcasting (DAB); Transport
of Advanced Audio Coding (AAC) audio.

[4] Recommendation [TU-R BS.1660-
8 (06/2019): Technical basis for planning of
terrestrial digital sound broadcasting in the
VHF band.

[5] Recommendation [TU-R BS.638
(1986): Terms and definitions used in

frequency planning for sound broadcasting.
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#ratmsAinnumsEs Ty aigrdumsiudumauunatou
#AWEINY 200 WnsFne

AT

uAaR (Minimum Field Strength) warmtisramcivweaauwiiiouga
g TuEgA (Minimum Median Field Strength) W38 Emes TREANSALIMAIILLIIE Y UAGA

dmiunsiudyynuuuedouil (Mobile Reception) fRimiiing 200 wneding wasiimug:
YEABINATUSEIENM 1.50 WAT (m) TnszAvivdueis sshogaiuandlilu Recommendation
ITU-R B5.1660-8 (06/2019) Sidumaussii

AR Receiver Noise Input Signal (P,) Tael#aumsasluil
P, = F, + 10loglkT,8)
Tas P, #n Receiver Noise Input Power Tumiag dBW

F, @ Receiver Noise Figure Tuwioe daw
k &3 8oltzmann’s Constant SiAiiy 138 x 107 Werk
T, #8 Absolute Temperature dfuviiu 290 K

Aeceiver Noise Bandwidth Tuwiag Hz

=

2. AMIIAT Minimum Receiver Signal Input Power (P ..) TnellFemnrngtuil
Py = Po + C/N
TA8 P, FB Minimum Receiver Signal Input Power Tumiae dew
/N Fs  RF Signal to Noise Ratio Required by the System Tuwon dsw

w

FTuaEA Minimum Power Flux Density at Receiving Location ((,D,,..,)“mel-&';mn’rm‘a'luej
P = Pamin = Ao + Ls
T#8 @, A8  Minimum Power Flux Density at Receiving Location Tusiae dBW/m’
A, fa  Fflective Antenna Aperture #381uans N A, = Gi + 10log{A /4T
ile Gi An Antenna Gain Relative to an isotropic Antenna Tuwiizo dB wae
) fia wavelength Tumho m
L An  Feeder Loss Tumim dB
sintl arnsafTIuEl Minimum Equivalent Field Strength at Receiving Location (En) Wann
P Treldaunmanatuil
Emin = Qoo + 120 + 10l0g({12070)
TA8 Emn A8 Minimum Equivalent Field Strength at Receiving Location Tuwian dBuv/m

FTEET Minimum Median Power Flux Density (Qrmed)
Prres = P + P + G+ L
TR @eg AD Minimum Median Power Flux Density Tuwian dBw/m”
Prwe A8 Allowance for Man-made Noise Tuwie dB
G Ao Location Comection Factor Tuwiin dB §admwen G = pG die p Ao
Distribution Factor SadiA Wiy 2,33 dmiunTiu
Wuilisivritianes 99 wae o e Standard Deviation daifwiiy &
#a Vehicle Entry Loss Tuwian dB

YIRS DU RTEURRI

L
W7l @WTINATLIMAT Minimum Median Equivalent Field Strength (Ep.) #rmuARuiuilLa

rinfnng 99 169N Qs Waliaunsalyi
Eimod = Qrued + 120 + 10l0g(12070)

JCURN: #8 Minimumn Median Equivalent Field Strength Tumiig dBuvsm
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Minimum C/N required by N da - 126
system
Receiver noise figure Y dB - 6
Equivalent ncise bandwidth ] MHz -

Receiver noise input power daw 2, - F, + 10log(kTe8)

Minimum receiver signal input [ daw Y

power

eeder loss B R 0
Antenna gain relative to half Ga dB - 5

A dam’ G+ 10toglh T 132
Minimum power flux density at P | WD Bowr = P A+ Ly 11318
receiing location
Minimum equivalent field E. =D+ 1204 .62
(ocation
or man-made noise P e dB - 090
(vehicle) 1 B -
Standard deviation of the entry = a8 - 0
loss
scation probabiliy - % - 99
Distribution factor n . = 233
Standard deviatior = B R 4
Location cormection factor (999) C dB G- 1o 932
Winimum median powver flux dEowym” -102.96
tersity at 1.5 m above g
level, 50% time and 5
s {f =
bility of 999%)
Minimum median equivalent Eres | UMD | E_ - @+ 120 + 10logt1707) az84

field strength at 1.5m above
ground level, 509 time and
50% locations (for a location
probability of 99%)
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