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A1 F98Y dAdegre 7e 2 A
1. DAB

DAB(Digital Audio Broadcasting)+= 198658 FHAWY F&A77
W 22 AER g AAY HAE gdHe WA oR fHe] UESA iEFE
gt 71¢<1 ETSIONAM 19954 ¥ #& (ETSI EN 300 401)2 o
™ ITU-R oA+ BO.1130-4 9] #i19te] System A= &3t 7]

DAB+= HD Radio 842 wp7EA 2 7|9 analog W4
WS e B v A= Wl sl Ak, CD 59

i, FREE BeHOR AST Fuh obee oY W

HU
2
v}
QL
@

Ao, A, g, 53 A7E 2

DAB %2& 59 2 SN =7
on sl Aulz Folth @Rl 2001 129 DAB ¥4 tAd
dries g Wk 3F W s nEee Auasd

DAB W4 Z7lda thao] o= 9ot} u}% <ad 3-1>3 7ol
HD Radio W2lolA A= AM/FM ti9 Rt dukd oz VHE fiadel
BAND-III ¢ L-BAND t¥& AF-&3F= wh2 o)t}



1.712MHz

™ » Channel
r'd
DAB Hf= / 58 \/ 58 \/ 5C \ ) O3F
Band-llI
174.928MHz 239.200MHz
ot 1 717[\.‘"47:
L-Band . e & ! i
/ L& \/ LB \/ LC \ LW
1452 .960MHz 1490.624MHz
<79 3-1> DAB ¢ F3 81X
=l M| Fae 2 g Ad HIE U <E 3-1>, <FE 3-2>,
3-3>3} ),

<% 3-1> §99 VHF 99 Eureka-147 &3 % (BAND-III)

Frequency Label Frequency Label
174.928MHz 5A 209.936MHz 10A
176.640MHz 5B 210.096MHz 10N
178.352MHz 5C 211.648MHz 10B
180.064MHz 5D 213.360MHz 10C
181.936MHz 6A 215.072MHz 10D
183.648MHz 6B 216.928MHz 11A
185.360MHz 6C 217.088MHz 11N
187.072MHz 6D 218.640MHz 11B
188.928MHz 7A 220.352MHz 11C
190.640MHz 7B 222.064MHz 11D
192.352MHz 7C 223.936MHz 12A
194.064MHz 7D 224.096MHz 12N
195.936MHz 8A 225.648MHz 12B
197.648MHz 8B 227.360MHz 12C
199.360MHz 8C 229.072MHz 12D
201.072MHz 8D 230.784MHz 13A
202.928MHz 9A 232.496MHz 13B
204.640MHz 9B 234.208MHz 13C
206.352MHz 9C 235.776MHz 13D
208.064MHz 9D 237.488MHz 13E

239.200MHz 13F




<% 3-2> 99 UHF 9 Eureka-147 &34 # (L-BAND)

Frequency Label Frequency Label
1452.960MHz LA 1473.504MHz LM
1454.672MHz LB 1475.216MHz LN
1456.384MHz LC 1476.928MHz LO
1458.096 MHz LD 1478.640MHz LP
1459.808MHz LE 1480.352MHz LQ
1461.520MHz LF 1482.064MHz LR
1463.232MHz LG 1483.776MHz LS
1464.944MHz LH 1485.448MHz LT
1466.656MHz LI 1487.200MHz LU
1468.368MHz LJ 1488.912MHz LV
1470.080MHz LK 1490.624MHz LW
1471.792MHz LL

<% 3-3> YY) Eureka-147 535 3% (L-BAND)

Frequency Label Frequency Label
1452.816 MHz LA 1473.744 MHz LM
1454.560 MHz LB 1475.488 MHz LN
1456.304 MHz LC 1477.232 MHz LO
1458.048 MHz LD 1478.976 MHz LP
1459.792 MHz LE 1480.720 MHz LQ
1461.536 MHz LF 1482.464 MHz LR
1463.280 MHz LG 1484.280 MHz LS
1465.024 MHz LH 1485.952 MHz LT
1466.768 MHz LI 1487.696 MHz LU
1468.512 MHz LJ 1489.440 MHz LV
1470.256 MHz LK 1491.184 MHz LW
1472.000 MHz LL




DAB A|2Hlo] AlEH = dubds WAYUSS ETSI EN 300 4019 #15%
Transport mechanismsE WEth 7] 249 A% WAYUSTS <29 3-2>9
LFER AT

_ DAB Signal
Service
Information i
Multiplex
Information SC carriers
Trans- /
mission
Multi- Trans-
plexer R e + f
. — 1.536 MHz
Audio _ I Audio | ,Channel
Services \Encoder| | Coder
T lsC .
i .y Multi- Radio Frequency
— plexer
Data _’Packet Channel T
. B4 — : Synchronization Channe
Serwces_b i Soeet FIC: Fast Information Channel
— MSC: Main Service Channel
— OFDM: Orthogonal Frequency Division Multiplexing
<% 3-2> DAB A% #WAYUS /Md=

DAB A= g /M9 &84 Aded oy Mo WES oA dEete
Bl & d 4 (multiplexing) W oz A&t 7]E FM WdollAqe 22 F3
F Ag el 3 i YAE(Ensemble)o] th=e] AH] ~(Service) 7}
FEt 4 Mulas AA Zzade] Soldle ¥ ) Ee ued 84
(component) 52 X33l A=Hl ol  AH|AHEHE(Service
components) 2}l F-Et} Z MHAAIXIUEEL 7 ¢ ~A¥x= 5 1
ol Z2Z a9 (Program)Eo] X35 o] rt 7t /dE(Ensemble) 2 AlH]



o]

tjo

2~ AEVE(Service Components) =& ¥ (Label)E°] glon ol&

gatol @ A9 PET P A YEES S 5 Aok

Frygde  AHHA HuFiaFEATFE(OFDM ¢ Orthogonal
Frequency Division Multiplex) 222 FA %W OFDM A& A 34L&
DQPSK(Differential Quadrature Phase Shift Keying), T3+ <1HH,
DQPSK A& F34 t5(OFDM 247]) & x3eth. OFDMel ogh it
S T 16536719 A Bl o) (sub-carrier) & 73 ¥ E]r 2} A BFf oo o
A% 1KHz ol2=, 709 OFDMAIS e F34 A thgFe o842
% 1536MHz 7t €tk FAFI5 £5 16KHze] wjsrolojoF gk

DABOIAM AH&HE 2t A5 ¢4E5HE8 7S MUSICAMo|# &
g oY H353} (Audio coding) 7IHS A&t} 48KHz ¥ 3} F3b<=
o] A$ ISO/IEC 11172-3 #%+=(MPEG-1 Audio Layer ID& w=i1
24KHz ¥E3} F349 A$ ISO/IEC 13818-3 #=(MPEG-2 Audio
Layer 1)< W&t} 13375 48KHz & 24KHzZ £E23% PCM(Pulse
Code Modulation) 2t]2 A1&Z S8KbpsolAl 912Kbps ¥ 9 HESS 2zt
= e HEXEROR Sfsdth eye Fusre e <29 3-3>

of ER A



HeHs 42
PCM
QLR &2 /
[ o)
2643 £33 q 74
A
MPEG 2CI2

cl010f 1l

N7l2 £ 255))
_’ DE|DO _’ Ij|_
oy EE

PAD

<1% 3-3> DAB 2HQ ¥s317]e 4

YL Fosts vy 47H4] B2 AlEEh

0 B AY(Rw) BE
o & ALCF e Bx) BE
o 2~HYL =

DAB9 2ue Zgdel Tz <a9 3-4>9 #vh 7 oy Ty Y
ovesl #@ AW, = PAD(Program Associated Data)E dAEsl=d
Hlo]EE ARESE 4= itk PADO= 2uto]E 114 PAD(Fixed PAD)9F 7H3
Zol(n vto]E) 2 PAD(X-PAD : Extended PAD) + 7}47} itk PAD
= EAUYA)(DRC : Dynamic Range Control), <ob/~A31z A
(music/speech indication), ZZ71# ## ®AE(Programme-related
Text) A1 9 7Iss ATk
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< e &y
orIQ
e 0 SCF
i oRC SCFS e CRC
| |
H‘E StCH A}”% HCJHHC MEIE X_PAD F_PAD
1 I
0% 2| 118 20| %z
2 6 - 20 - 20 \ XH H} E Hf
26 mme 'S Y |0D00O0ODCOOOO0O|E 2 |5 2
TR T @l E |1 E
IS HHC E <% = n
E |E|H2ESAHE 50 5 p p 5 22
210|349 Hede M2z axE 1y (3] B O[§ B
gzn4 |0 » P 220l (granule) a 203 2
(=] E ’ E C E
KEHE 3HIE| 10 I
PP gy hews gEe geel 202 2 ||
nESIES POM MEZ(j| A2 o R o
i3 i3
HEME 2 HIE & =
1=ts 2l g S d
o = o
g M g

<% 3-4> Eureka-1479] 20 =& =
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U e g

(1) FACl=x2E)
DAB 7|+ #+2 49 XEv (ETSI EN 300 40D)# ITU-R ©lAl+=
BO.1130-4 ¢ Aaigte] System AZ A E|o] lom <FE 3-4>¢F Zo] 8

= 2~
oF & 4 Qlth

¥ 3-4> DAB 2 goF

8= 7 2
AMLE o Band-I, II, I, IV, L-Band
s g4 OFDM
BT HA DQPSK
Ht&at 1536
HtSf = 1KHz
e Fuls od= 1.712MHz (Guard * &)
Zil+ BEills 16KHz
o=xE a4l FEC (Convolutional encoding)
R=1/4, 3/8, 1/2, 3/4
MUSICAM
R TS5} gha MPEG-1 Audio Layer Il (48KHz)
MPEG-2 Audio Layer Il (24KHz)
QL2 MEEF 24KHz, 48KHz
H|O|Ef ME& HiAl PAD, N-PAD (StreAM Mode, Packet mode)

ore g9 afo] "olA= MUSICAMS A}

§317] "ol H CDHY 28 A7) $ste] 192Kbps ©]/39] HloE &S
dlopst= 7=l MUSICAM= thAlsle] 96Kbps & w9 42 A
el AACY AAC+ES ARE U9 g=w2o

Lt
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20030l gholl A= DAB Al 2=8lol A 5974 WEo] 7Hs g DMB(Digital
Multimedia Broadcasting) 7| 7IWstal, ol& =ul ZFo= A€t uf
21t} DMB+= DAB9 Stream mode & MPEG-4/H.264 &4 =459}
MPEG-4/BSAC Y& t5Aes F71e] wolg et o7 MPEG-2/TS It
Aol 93t Multiplexing< 3to] A&t Walo|th. DMB+ 2005W7€ 0l =
S99 ¥t 7)1 ETSIO 98 Aoz SegFoz S=2 Hrh
(ETSI TS 102 427, ETSI TS 102 428)

. DMB + 2005¢ 129 3dtxolA Aoz AE Auja7l AAES A
2008 7€ w=29o|7t mutd TV ZFo 2 Adsigen, 7]F£¢ DABE

=
Aestn Qs TPa HHY FFoZ DMBE Adsidon, o
Al

DAB A|Z=8& oln] 1995\ FH &3} HA7|ol B W& FH|7F /s
of Al#E Ut YE 7S 918 Ensemble Multiplexertt Service
MultiplexerZ+= 9=2] Radioscaperl, 29919 FactumA}l, X#22] VDL
Ab T18]al HarrisAbe] AFo] Z7]o] S4staom, dAl= F2 FactumAl
2 VDLAFY] AlFo] AREE 9t Multiplexer fA|ol4+= MUSICAM
EncodingS $3+ A9} MultiplexerE Aolgd 4 = Multiplexer

Manager A|Z=81S FAlo &g53ka Q).

DAB %41 ¥ 2= HarrisAb 2 Rohde-SchwartzAFe] Al#e] F2 AR
Wi givk A=Y Y FES e AEE 293 slF= ETI
A% Routing Switcher7} AF&% a1 9lth.

DAB AlZHleA DMB AH| =& F718t7] 9134+ Video Encoder”t 2
Q3] o]+= 39 Pixtree, OnTimeTek 2 KAI-Media 59 A|¥Eo] =2
AREEIL Q. B RUERS g AHE wule] SM O CNSAH 2 DTV

Ry
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%/‘] star 9l 94 A OJ”J g dlolg W<l BIFS(Binary Format
for Scene)Z %’4 3t A 2~8S Net& TV OnTimeTek SolA 7Hdstdct. +
= aEAHE dolEW(TPEG), DMB vE9dlo] 5 thsh dojg w4 ¢
Ao, 5 doly WwEs s Ag 7 Alxd

(CAS) o= /I Aom Helth

(3) ©7]

19909 ] spuk715E =99l BOCSH AL, 9=¢ PURE DigitalAl 3 &
9] Panasonic 18]al SONYAFE©] EAl8t7] AJZ¢k DAB FAI7|E2 oiF
2 Home Audio @Eo]Au} 2&gow =1 =77 i, 744 w3 =o}
] DAB 4171 1,000 3h-tof @At 7] AFES 48 chipd FA
2 ZF AzA Y52 g719 chip sete A2 custom VLSIE ¢

N

Zahgs] gEA 27 % AR £E7 23, RE DAB 715% A9 ahe
5 A% B T

20009 o] EoiHAEE TI, ATMEL, HITACHI, Frontier Silicon %
9 3AlA 48 chip E5 WxE7] A&ete] DAB 4171 AEo i
o &¥s v AT @ HAE(F) AT 20029 HEE SO
DAB FA171E &3tsto] Al 2olg o] 5 744 Eg 543 %ﬂ °H150
=2 A e, PURE Logic AllME 99 3o FAI71E A
Net7| = sk

A Aol AVfE L Qe 2009F4] AFEES DAB FAI7] AlAd et
Aosttid, A4 DAB A7 <a¥ 3-5>¢F o] MP3 Player,
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Data decoding ~12]11 DAB A% L
okl AE] 7H o] Al Al &

Aolal 1 kAL B S GrolA

DAB 4171 stu] 7bAQ1 100 o= ojulZ Fd = dch,
G7] FHi= 94 R dolE MulaTE X dE=

h.

Home Audio

! — "
- e

Car Audio

Price

Kitchen Radio

=
—_
—

|
- \"E

Add
PD/

- I

Potable

‘

=5 59 7s

Multi function

/

-on Madule

%, Mobile phonb

Multimedia display
DAB+MPEG4 (DMB)

1%t Generation

<149

R EIENRSPA R

World DAB Forum® A= w=z
= 7ko] I+djH

g WEs ot A=
& <ad¥ 3-6>¥ £t
G A5 4207) o]

el A7 2R T

A2k B B i, A7) 1
of wealr}. 27y
2o} 29 dle 200435

’

ol thH] coverage = 90%

o1 Ftv] coverageZt 100%° 714

2nd Generation

3-5> DAB

o

-

DAB AMu|2=7b W< Foll laL, o 200874 ©

LERE

rO

K

Fa719) wa

o)A DAB Al~ES
| A7 AW A (coverage) =

3rd Generation

, 2008 =9
1 ﬂ gl =



sk NFRoY a0k FED ek TFat o) W AP 1ge
Arhrk 200535 An|2g Axstglom, 2ol 43 olde] Aol A

W2 ol

W Reguiated
Il Testing

<19 3-6> +49 DAB Coverage

obAlol Aol A Fae 20054 1295E 67 WA FEAS F

Noz DMB A28 AAsgon, 2007l A% A2z doshe
PErel 45 20039%E A@YES AAste]l 2tk 20054e] G H

2 98 44 s Foldem, oF F 50%E orle AWsE tuA

o
5006 MU Mul2E A4 Fo vk §39 A% FEANAE Buz

Fwe Ay ol w7 2% UAE #StHe WEoR DAB WAs AAs
L, Hlelg, dstel, @ 5 Al Hel FAEAE 2AF Aol DABS ¥
FakaL 9l
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<% 3-7> g4 DAB $417]

2. DAB+

1980} Fwkell A5 A =AW, o yekddlA  FM(Frequency
Modulation) 3} ool txg gro wes 9s Algss 7)<l
DAB(Digital Audio Broadcasting)s= MPEG Audio Layer-1I& 7|Hlo 2 3}
of AAE Axeo|t) A7} 2WA] MPEG Audio Layer-1I Xt} &%
¢l qo 3 7)ol ko] wel DABO v 3d VEs HpH g
Zao] tiFH A
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olE Q& AA Al E AHdFS AE MPEG Audio Layer-III (MP3z}
T 4y U5 et 3Y 7% So] ABRHUAT HT} F&Holn
FaPAdo] Hojwk MPEG-4 AAC(Advanced Audio Coding)”7} 7HEE™ A o]
5 DABeol #&3at7|ol 7P Agst S olgt Adsta o]& DABe| # &3}
7] A1ZHetet. o] WAle DAB+EF o] FoE itk

Olt

DAB+x 20089 649l 259 WG WEAlA HAE e Waez
AldEs AR AS BFR sto] 7]Eo DABE 29 w7bE WER ©
<yl AEs a1y Fol

@ 2008 DAB+ AES AAdstsion, 20099 A4 DAB AR |
Yol 01%3 = el Mul~E FEsta glom, 3+ 20099 8¥Y DAB+

=

o
_12
HH
fuj
B

T
L)
fuj

O
o
ofo
2
=

N
i
N
=
>
ol
ol
2
i

7t DAB+ Al =" 78

Mo

DAB A|~8l& Eureka-147 W24 ITU-R9 olg 749 dast 7}
bl Digital System Ag} E2]3 o zutal/Fxus A4 2 94 fx
g 94 #BEer AgE, FdE, 14 FAEeR fAista Ak
Euraka-147 DAB+ 1536MHz9] S &S AREshH, the CD &4 2f
o Mu|~7} 7bsstEE MPEG Audio Layer IIol 7]Whet w84 otve ¢
% 71%S AHE3T kA DAB Al2Ele 1980 o] AAHQ oz A

o
=
2A vgal] fgE Fgow Qg FAlde] sy A,

Ry

A

=

N
L
101'

ol& ®%slr] Sl DAB Al&=®lY 72 FEE fASHA Yl Sk
7145 MPEG-4 HE-AAC(High Efficiency Advanced Audio Coding v2
Profile - AAC Plus v22% deld)& Wes] Al&atA ¥ o] DAB+A~
go]t} of7]o 2t e = 7]&°] MPEG Audio Layer IIo|A Ht} 1=
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>

71?1 AAC Plus v2& wprXx 2Alsh= A5 A9 Holy &43 F0

el F7EAQD oy Aol wWAS AREsk=dl, Reed  Solomon
|

ol mfy U
My o of,

Ty A2e YL Id7leo]l M2 AEEHdSATE 71E9 DAB A
=

2 AAEo] gt} <28 3-8>2 DAB A|~ElE]

Video Application DMB
IP Video Application BT Movio

; = 5] i 1= n
DMB Video = o |E 5
= (H2ed, | 8|z |, |38 3
S| oalmeacwe| 221213 (38 o | S R
glg5Esac |5 |2 2|sce |2
wel S|EZ| BES | 5|28 823" 5K
& |89 &y MPEGA | & |9 =5 2
Ews| @ & | & T [SysiSync)| i =|s &
Q [ pim (e Y
oo [ MPEG-2
= FEC
= 3 |FEC ™ MOT TDG
LFA FEC FEC (optional)
Main Service Channel
DAB P al Laye

<a1¥ 3-8> DAB A& +%

U DAB+ A% 2z

DAB A% zZeqel Tz thest 2k A% magd Az ppe
SC(Synchronization Channel)Z OFDM (Orthogonal Frequency Division
Modulation) &7]¢} &=t dlo]el7} EA)8hH, thol= MSCe 53}
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Zo] gk ARE zta ¢l MCI(Multiplex Configuration Information), <=
A

1719] BAlE dlolE e} Alo]d dolEE H%3= Sl(Service Information),
FA719 41 WY E A8t CA(Conditional Access) #He] AH o] A

HET 402 desh Aol Q& H$ AlE-el+= FIDC(Fast Information

oA ] FHE or]Q Holget dut HolHE HE3st= MSC(Main
Service Channel)7} Sttt <29 3-9>9] Zgd +x25 e

| Transmission Frame

.
I ]

Synchronization |  Fast Information
Chamel Charmel (FIC)

Mamn Service Channel (MSC)

<71¥ 3-9> DAB A% Z#o] +*%

DAB/DAB+¢] 2tje 9 <yt Holy Br= MSCel ddxo] HEHTh
MSCel DAB #4135 DAB+ Als7t sAlel AEd & omz FAl7]dA
= ZF ZH ol digk o] it <19 3-10>2 DAB 249 =Y
S Yehd Aola, <a¥ 3-11>8 DAB+ 209 Zds vehdl Aol

MPEG-1 Layer
Andio Frame (24 ms)

DAE Logical Frame

DAB | cpe BT lgepsr| SCALE | oim mawpsanpies |sTurd nean| 568

HEADER ALLOCATION FACTORS cre| FFAD

<71¥ 3-10> DAB 2tQ =g 4%
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HE AAC v2 Audio Supetframe
Logical Frame | LogicalFrame | LogicalFrame | LogicalFrame | Logical Frame
Header | Audio 1 Andio 2 Aiidio s Superframe
FEC
Header Audio = : B
FEC | Configurtion KRkt PAD | Audio Access Uniti | CRC

<a¥ 3-11> DAB+ 949 Zg<l

e

t}. Additional Error Protection

1g=ow wEojx HE-AAC v2 super frame data®] Error-rates
Zo]7] 913k F7}% ¢ Error protection W © 2 Virtual Interleaving 3}
Reed-Solomon Code(120, 100, t=5)7} ¥ HAr} <29 3-12>%
Virtual Interleaving® Reed-Solomon Code®] &3t o & el Ao
=3
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Fill in audio, PAD and management dafa column-wise

1] Reed- | from top to bottom and from left to right
H ~Solormon-
. v FEC— l
1 ETER 10 :
i Calculate RS parity bytes over

ok s 110 audio/PAD/Management bytes (row-wise)

|

audio/PAD/man. (110 bytes) #RS code(10 bytes),
3

e |

RS(120,100t=5) Transmit data from left to right,
top to botfom for all 120 columns

<% 3-12> Virtual Interleaving® Reed-Solomon Code T3¢ <

2}. Service Signalling

AzE BUEh dF Zdd F, FICS 743 @92 FIG 0 (Fast
Information Group)2] Extension 2] A% ¥ o %+= ASC Ty(Audio Service
Component Type) ZE=2] gtoll we} DAB A H| 2= DAB+ AH]|2=& ¥
sk 4= 9t} <™ 3-13>2 FIG 0 Extension 29 7% YgWa, & 1S
ASC Ty9 Zdjo] w& Muj=9 F7E e
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{ Type O field for extension 2 }

Service v Service k Servica 1

o 32 bits 3 bits: 4 bits 16 bits 16 bits
bl\,r o 3 ‘tl iil_-l' bﬁ h‘l b' h
S1d CAld MNumber of service|  Service comp. Service comp.
1 components description 1 description k
LMI;&‘\
4 bits 12 bits
bic B2 |b1Y ) b
Country | Service reference
b3ibpafbzy  bggl b1 50 | ep=1
ECC | Country Id] Service reference 2 hits 14 bits
b1s big] b3
THild
b15 bi4) by3 b
Trld

G bits G bits 1 bit 1bit

|3 be by b2 |k bo

i bits 6 bits 1 hit 1 bit

b1z k& |b bz | b1 by
TMIid=01 (MSC stream data) DS-CT}' gummz PI5 %'ﬁ flﬂ-g

& bits Ghits  1bit  1mit
o bB13 b7 b2 | bi
Thid=10"{FIDC) ascty | Fiocid | pis | GAfag
12 bits 1 bit 1 it
x b3 b1 by
TMId=11 (MSC packe! data
{ pac ) wl] pis | CAflag

<71¥ 3-13> FIG 0 Extension 29 +%
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<3 3-5> ASC Ty JHd AMuH|= F7F

ASC Ty 3Hl Au| A FH
foreground sound (MPEG I or II coding)
(000000
- DAB
000001 background sound (MPEG I or II coding)
multi-channel audio extension
(000010 .
(MPEG 1I coding)
Reserved
111111 aacPlus v2 Coding - DAB+

v}l Implementation Scenarios

DAB A2=¥12 DAB % DAB+, DMB7|&& o]§3to o
£ AT = Ay <29 3-14>F DAB, DAB+, DMBE 77t A&

o

A H]

Multiplex implementation®] & & X o] &t}

Multiplex with DAB
(MPEG Audio Layer II)

Multiplex with DAB"

(HE-AAC v2)

Mixed Muit.ip!ex
DAB/DAB" DAB/DAB'/DMB

<719 3-14> DAB AH|2 b3} o
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o
o
rot

DRME 30Mhz olal, ©A A9 272 445 A A4
R 22sh gAe e 4ET AREHE o8

gmol ARIES ugR SeEE ATe 3
robustnessE FZ3lo] Ysl= MU AE AT = AEE F

& AEd

ok
ofd
=
12
ol
01-)4
o
> S
= o
> %‘
AR NP

go Y N

rry Holo

rr
=

S A AR AP, 7| ofdRE o] AdY FEE B
=2 549 Auj27t 7hseb, 23421 error protection 7|E2A4 KT}
= FEY Aok w13 T e A5 RE A9

A 9kl AT WS o] &3t &8 ¢ UF REvt
o}

DRME shte] Aol Aol 4748 Tzade Az & 5 9k o
£ ol 1A ) TR Auzssg mt e 249 4 Fol

WEOE o] Mujadd = Qe AedS Al

DRM-<& SFN(Single Frequency Network)e] 7Fs3bs MEN(Multi-
Frequency Network)e] 4% A9d &g Aux zide] HAo upE 25

Fu AE 71%5(AFS ; Alternative Frequency Selection)S #-&3Fch A

Hl2 A4y oA FdE WFAte] Mula e WEAbe] e Mulaz 2o
G2 Ame] Fuer Ay MAHEE . AFS glAE= DRM A5E
Tl AFE=d dA ouA 2 Ho]'oO] BEEEA AY, TR 2=
3 e ARE AP AFS g 2EE ©@% DRM Wt 34 ¢ka
AM, FM, DAB MH|~2 A4H =% = AR 3 £33 = 3dn
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B lse WAL WA E SAdeE Aus A f§3t
]

A g8 F Ak A B 1SS AQstelol s AR e Fus
gelel B wES Fotel £4 ABE A sk A5 Eske] 24l
52 ARAZ & A,

DRMelA 2tje. <} tﬂ o] €] HH] 2= QU9 Byl AN 7haE
Uﬂ

DRME 7]& o2 ARdate] 71& W A= Al 3 7]E Qlze) &
89 5% UAY A% H§ Had 59 PR BEAZL 5 Qe opd
COAE EA W4 (Simulcast) A2~ 7)5S A Y3t} mak 7b Aj~HE

DRM& 43}, 331, st ool slgeh 30Mhz |52 AAshs o]
ol T3 gAREe A, AgEE 27FA] dA-Cl o ARE T F o]
Aolxo] 9t eyt £38H region 1, 3 & Geneva 1975(GE75) &4
o e} 9Khz 99 & F3+-E vz 8, Region 29 A%+ Rio 1988 ¥4
of W} 10Khz @91& Fakg7t wixdt. ©up e g Al A B
10Khz @92 F357}1 v x| H ).

DRME9S 918 Ad 20029 ITU-R AHF=ell A= CCR/20 A& Wi
atlom, o]& &3 Region 1 A= A3t T3 ti9el], Region 3 A<
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= 71 of

Al E At ITU-RIA

S

o DRM9] ARg-¢] 7}

ol
=

= I

ol A

I H4 7dBo|st

5

o 1

_\_0
—

A

DRMAH]

|

K

3 ool 47}

b1 9

5

o2 og

= 57

of AlE5H, HERE B

ol
=

bel st o

)

28MHz ©|

T
-

LOS7} & rH Y

ol

Aulz W9le) Esh, vt ool A}

o

i
HH

4o

e

o, A eto w

S7b4 welel st el

-
-

3t

a7

4= okl 7h

&4

=714 w9le) W ojel Aul e A}

1
.

3

ﬁo
o
o
or

& F7HIA

error coding

shefo

s

o e} R

Zo 48Khps ~

2 FHu 3.6bps/Hzolt}. 9kHz

72Kbps®Z 7}

w2} 13.1Kbps ~

gl il o)

s,

=
e}

30.9Kbps7HA 7}

<3} A2 AAC, CELP ¥ HVXC

H
-

o
-

DRM "AelA ARSH = oY

2 37HA

o
!

, CELP¢ HVXC+ &

$7 Aw

T
-~ al

Atk AAC

PN
T

2 A9

=
=

kel SBR encoder

SBRZ AT oF 2KbpsA =9 22 HlolH
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9Khz ©d AfdAn]2e] A5 2kbps ~ 34kbps7t A|LE L 22 9] A5
74kbps A& &F7HA] 7Festth. HVXCS CELP= /43748 AH| =9 4,
AAC E=+= AAC+SBR2 8o SofAn|zd Ageitt. 5, 9Khz @ Al
dxn| 29 A Ex FM 52 AH|27F 7Fsstal HVXCe 75 274kbps =
= A=e] AMulx, CELPO| 74§ 8kbpselA 3k 574

Hoqu]x~ 58 digital only 9] of 3|Fsli simulcastollE= F4 &
37 drASE 4= it} SBR 99 oF 2KbpsAE=9 “helper” A& = i3
dol 2Ye AMHIAE AT = Qe 7IHoeR oY Fust A AAYE
2 T g9 Y AESs AR CE FESHY Aozl ARE AF
FowM, orle B35 A SBR AuE AAC ¥37)d] ol&ale] nrl e
e AsE AT F Ao

AM S2HTE= sty 28y 54 HEe A5, a9 AR dd &
o FA9 JfAol= A7 k. $3¢] Full digital moded % FM <
o] +ds  2d¥g o+ e Fe=E dEA At
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<E 36> 7 el A58

MSC  |Robustnes 4.5 5.0 9.0 10.0 18.0 20.0
mode m&%‘fﬂ‘)’" Iesel Approx. available bit rate kbps

(equal error protection, standard mapping)
Max. 9.4 10.6 19.7 22.1 40.9 45.8

64
A Min. 14.7 16.7 30.9 34.8 64.3 72.0
i Max. 6.3 71 13.1 14.8 27.3 30.6
Min. 7.8 8.9 16.4 18.5 34.1 38.2
6 Max. 7.2 8.3 15.3 17.5 31.8 35.8

4
5 Min. 11.3 13.0 24.1 27.5 50.0 56.1
. Max. 4.8 5.5 10.2 11.7 21.2 23.8
Min. 6.0 6.9 12.8 14.6 26.5 29.8
Max. 13.8 29.0

64
c Min. 21.6 45.5
Max. 9.2 19.3

16
Min. 11.5 241

t used not
no .
64 Max. 9.2 el 19.5
Min. 14.4 30.6
D

Max. 6.1 13.0

16
Min. 7.6 16.3
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DRMS| A% a9l P2 <19 3-15>9 2o| #7004 7HE )

g AHe} Mu)x #AdHE JHE AU FAC(Fast Access Channel), 2H %
9} HlolHE XE3teli= MSC(Main Service Channel), MSCe g K33}

getry, e H dHely Az tFst xR HdA HRE AW
SDC(Service Description Channel)® T4 o] ¢l

—F

Dai Pre.encoder Chamel- Mappmg Cell
T T encoder (MLO) N 1BQAM T mereaver
-"“~“di°_h Somee- Mo
encoer
Reference pilats for synchronisation
and chamnel estimation
OFDM OFDM
el T | generafor
mapper
BAC FAC Champel- || Mappmg
T pentr encoder QAN
0 $DC | Chamel- Mappimg
T penenstor | ecoder " QA

<19 3-15> DRM 41 A28 Fx

MSC¢ FAC ¥ SDC¥ Energy dispersalS Ax Z+7teo] g dzf =
Aoz 247 & o784 d2s 48% 5 AUtk Energy dispersal<
TAE s E st Al dade 7t
Meletel oF B4 &3E =9Itk Cell interleaving

ime diversity®] &35 471 {3 A&

oo
N
2
ro
>
fos
1o
o
2
i
4
4%
2
=
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<¥ 3-7> FAC g 3y g

72 Z o
base/enhancement flag 1 bit
identity 2 bit
spectrum occupancy 4 bit
interleaver depth flag 1 bit
MSC mode 2 bit
SDC mode 1 bit
Number of services 4 bit
reconfiguration index 3 bit
Rfu 2 bit

<3 3-8> FAC AH]~ 3}ztnlE
7 & Z o]
service identifier 24 bit
short identifier 2 bit
auto CA indication 1 bit
language 4 bit
audio/data flag 1 bit
service descriptor 5 bit
data CA indicator 1 bit
Rfu 6 bit

DRM=2 olF 4 A9 v57
Agakh e 9 AR Aol
o M = dEEe AE w

.

e W S 7] Axolm o

Sof we} 7pHA o R 10% 44%7H4] A LH

T8k AlTdE Ao g4l
= Xé O}b fixed CELL7/IS =%3}e] pilot 2139} control A3E A5

=
stith. #4071 718 A9 el Aol F85E B A A

ot
r
=0
t
OIN'
Ao,
23
ot
Sy
o o
i
‘0,
l-i (
uj
o2
ot
o,
fr
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gk

]
Al

carrier spacing<

I

Aol A HE

gttt <™ 3-16>2 9Khz o

4

§4e A

Nr

3

tiH] 14716dB ©]

<

Al

e
baet,

A717F

ik
}‘\l__‘

B oo

fr=fc+ 9kHz or
fr=fc+ 10 kHz

<. AMDSB signal

P
il

AM SSB/VSB signal

9 kHz or
fe- 10 kHz

=f-

fr
fr

containing FAC

Group of carriers
cells

J
[ 1]

Group of carriers

fo- 18 kHz or
20 kHz

fR:fc-

fr

N

P

>

fe

G
jang

o
ol
B

o

_(H

<39 3-16> FALEE

Fe] obdma Al

)

)

9kHz ¥ Z2] SCS(Single Channel Simulcast. =

I DRM 4l

Shel7] §1s

o
A

st

=
[e]

7}

dWe wEE DRM AHl2 ANA} e AweA utk Hob7)

QEEES

-
|

el

A7NE F7t=

g oA s 3

A

b webd An A
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WS SE) g8 9 Bgw FhdA s @as
9= Alo] Abdolm @A old ek theFdk AEst olFeiAx

<#¥ 3-9> E=A FAC subcarrier %X

Symbol Carrier Number

0

1

2 13, 25, 43, 55, 67
3 15, 27, 45, 57, 69
4 17, 29, 47, 59, 71

5 19, 31, 49, 61, 73
6 9, 21, 33, 51, 63, 75
7 11, 23, 35, 53, 65, 77
8 13, 25, 37, 55, 67, 79
9 15, 27, 39, 57, 69, 81
10 17, 29, 41, 59, 71, 83
11 19, 31, 43, 61, 73
12 21, 33, 45, 63, 75
13 23, 35, 47, 65, 77
14
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<3# 3-10> R =B FAC subcarrier A4 X.

Symbol Carrier Number
0
1
2 26, 46, 66, 86
3 10, 30, 50, 70, 90
4 14, 22, 34, 62, 74, 94
5 26, 38, 58, 66, 78
6 22, 30, 42, 62, 70, 82
7 26, 34, 46, 66, 74, 86
8 10, 30, 38, 50, 58, 70, 78, 90
9 14, 22, 34, 42, 62, 74, 82, 94
10 26, 38, 46, 66, 86
11 10, 30, 50, 70, 90
12 14, 34, 74, 94
13 38, 58, 78
14

FLI UEoR ITURFSR At 4 &
© gEAee} dolE An|z, Al2gl QIE s o]~
3

24, 9% tulolzsle] B AdEslolx Ao wgu.

Audio/Data DRM COFDM DRM
encoders multiplexer modulator receiver

SDIDCP FADICRAC DD TP DRk

<719 3-17> DRM Al 2=¥l QIE o]~
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XNE 1

DRM #$A]

A& v 2

o ETSI TS 201 980 v2.1.1

o ETSI TS 102 821 v0.0.2e
Protocol (DCP)

o ETSI TS 102 820 v0.0.2d

o ETIS TS 101 968 v1.1.1

——
=)

@
Gzrmw%

DRM - A Global Standara

108 M)

I
LN

Eﬁ} 237wl PC

A Hed & AT e

PN

T 2

L.

4, dEst 2 del

Kok
o

gl Se] ETSI #dl 7t

DRM System Specification

Distribution and Communication

Multiplex Distribution Interface (MDI)
Data Application Directory

QOuatire

o o N ot
oX,

(Rl
=3

(&l
fl
)
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2
SE
SE
[kl

22E B9 DRM $417]8 REo]

<71g 3-19> 2009 NAB o &%%¥ DRM ©27]

<71¥ 3-20> HiFi Tuners for
DRM
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ol w2 A4 @3

2009 4€0f 71H¥ NABdl+= 5dolA 27MHz o=z W&she it
Ho] DRM $4< 1% ghaulzbzold 49 $a8 + 99k
DRM etle Auls g 24 A%e o3 2o

0 = - VHF Band III H9¢ DABY 4% 95 3#$ ZAF 5 370
Ao A Trial Test?} A E AT AM 99 DRM<L 20039l Trial
Test7} A 2= AT}

o 9= - VHF Band III H19¢] DAB+ 19951 BBC AH|~ 7JA] & &
A 90 % AEe MEA AMIAE FH3I AL, 4007] o)<l station
oA Aulz Folth, AM 9] DRM BBCEo| &AM 25 &3}
3l glom dut t9de] DRME 26MHz 9 trial test7} @&l QoA
ey a e

o =9 - VHF Band I th4¥9 DABE 19994y AH|~ 7HA] ©o]3 80%
ol AFe] o1t 2 A9 AWYAE xRt DMB A3dAYS AE
vl olth, AM 99 DRM<2 trial test =°|t}

o 7Yttt - VHF Band III W9l DABE 19999 8 Mujx Al &
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T8 57 TEAAA A2~ Folth, AMU 9] DRM2 -84 8]~

ol ATt
o WAIZ - FM W49 HD Radior 2004d #A|ZAJE]o| A trial testE
ety g3t el DRMS 26MHz W9 trial testE 728 Zo|t}.
0o &F - AM 99 DRME Ao A Simulcast & AZeE A3
o] 8 Folt},
4., DRM+

7F 71+ &

DRM Plust 200599 3¥€el 30MHz o]ate] WF942 AMEs= DR
|2~8S BEFg 120MHz7HA A ¢ JEE S

7ol DRM AxAGelA 245HA =27 A&tk DRMS 4ate o]
]<& DRM Plusehe o522 W ¥l 100KHz] o] A&t o]

WA $27] AZGAY TATE £8E Aol

>

N

rr

WEAAES AM FMO] Q4 Q= UAEE a9, 1 g
o= DRM®| AH8F3158 FMad7x 49ste] 71 DRMAZHS o
BOME ¢ RS St gde dgsd. £3 FM el v Fu
= 2 /1% FM elg b
gAE Aage 348

A&S 7FssH 39tk DRM Plus7F CD 0.2 e W48 317] 93]
A= DRMAET y&
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= THoR Ao, 2000d V= N LS Fske], 2009 84 ol

RM Plus & 7R A2 3t 7A
o o]F TV AL WHF & Je S5 §Foz Fristar glov, ofF

TVE DMBY DVB-HE AH&3dl= AWt DRM PlusE &M o @ol &
o

)
=
=
Y
k>
>,
o2
O Jl}{r
o
—_
o
o
=
a
N
=
12
|
lo,
)

DRM Plus= 30MHz ©|3lollA 2= DRMS @43t 120MHz ©] 3
Attt DRM Plus® t9ahgd WS FM F3+5 o)

T AEEE A
olo] HaY IS o]gst= Wl 7|20 sty FM tdS oxg A3l A
o] &st= o] Q& F Utk HEdlYd DRM Plus 213 E HAEsh= W
2 719 FM gt e o) 9dks x| %= Wola txd Ak Al o}

AR 715EE AAshaA TAA 2]

oty FM Y2 220kHzo th9&S Afstal lom, da adAte]
o= °F 180kHz9 Rathe] AAwe] 9lty. DRM Plus= ©| 180kHz¢]
BEgo] 173702 DRM Plus 55 A% 5= 9l
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400 kHz

100 kHz

; 20 kHz

<219 3-21> DRM Plus®]
obg® L FM Haod s o] 88 t9dd

.|.|.|.|.|.

Linear
PA
200 kHz
A
F(MHz)

<% 3-22> DRM Plus¥
oz FMH 92 ol §8 toag iy
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T e ZEe] F7FR molxl Ho]H &S |83 Dolby surround 5.1 '@
A 483k Tt

DRM< ote ¢t% H53t 7oz MPEG-4 AACS® SBR(Spectral
Band Replication)S AFH&-3lH, 54 &5 338t 7[Hoz& ARS 7hs3sh v
E&d mg} MPEG-4 CELP(Code Excited Linear Prediction)$ MPEG-4
HVXC(Harmonic Vector eXcitation Coding)ZS AR&3ttl. DRMeo A AF-&3}
+ SBR Aldd oF 2KbpsAEe AL dloly #Foz nFAe oy A

W2 AAe] 7bseet,

<HE 3-11> A wE dojy ASE

Channel Bandwidth 16-QAM (kbps) 64-QAM (Kbps)

(kHz)

30 63 90
40 83 119
50 104 150
60 125 180
70 146 210
80 167 240
90 188 270
100 208 300
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<E 3-12> WERI dFelEe e FREEs
Bg::"l‘v'i‘:t'h 16-QAM FOEE 64-QAM FOiS5E
(kHz) (kbps) (bit/sec/Hz) (kbps) (bit/sec/Hz)
30 63 2.100 90 3.000
40 83 2.075 119 2.975
50 104 2.080 150 3.000
60 125 2.083 180 3.000
70 146 2.086 210 3.000
80 167 2.087 240 3.000
20 188 2.089 270 3.000
100 208 2.080 300 3.000

(1) WA (Vlsx%s)
DRM Plus? 7%+ DRMALAIGA #aEa 9lon 20099 8¢
3194 ETSI 7] % 7F(ETSI 201 980 Ver3.1.1) o2 AAHYoH wEA A

F2 he] Holot obF AEAlrIZE AT EA B2 Aol
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<9 3-23> 2009 NABo|

Ae &7/0E DRM+ W& 28l

A2 A gy gxEgdge Ve # AHE

1. HD Radio 71 71 &
HD Radio+ iBiquity Digital Corporation®] tA|¥" gtje A|2~EH-L2 &4
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o obdE1 AM¥ FM o] olA ¢4

e A

=
=

oAE eyegl doly
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Ho
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e
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o] ohgzaclA TXY #rjew
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=
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el

E
=

HD Radio?]

o0
=

A4e] gtk o

ek

Ho

ol

K
o

=

o ol ETAlAtgel af Bl AL FA Holy F

o diolf Mu|aE AlE

14 A =

&
LA

2

ARl A AR Au = A

g

D 7IE %

AM/FM W& A

7}F. HD Radio®]

3t

4 el A AL

&3 hybrid) &

-
R

s

Ml Aol A%
Extended hybrid 2=, ofgd=1 tf

=
=

o % 9ol UAY An

b~
o

off

o=}
=

s

s 2t

1=
=

o A
Ad As5E Blle AdA49(All-digital) 2=7F Tk

=
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<3t 3-13> HD Radio

o 1 e o u
=4 Ok
« 1FEAe Oxd AM/FM £H ¢ F4l x FM HD Radio® CD %9 202 #
As AFsta g F2 2 N
TS AAaANY
* FM HD Radio2 2= oA 14 A
adio® Ap AT 25 FA o o ager ) wE, wa,
tlo]g sale] 7bs
=& AEuU A A e dolE

*

AM HD Radio2 A3 WAl A% do]

2

Falel 7hs
AM/FM
HD Radio 4132

A}

A
R
=

 AHSAE AE T2 A

Mu| =5 Aed 5 JA Tk

* HD Radio Ho]E] FA1& AF&x}e] A

4 Aeld @Al A6l wA

45 @ % 9ok

<3 3-14> HD Radio W29 7]|& A}k
W@ Abe HD Radio
AM FM
Al FI4 gy =3} 887108Mhz
ol et Wby In-Band
A9 o= H:30Khz H:140Khz
A:20Khz A:400Khz
ede =9 PAC 7]} 2
A E 7}
A% v OFDM
Wz iy QAM QPSK
S LSA=2 36 YL 96
) o] E} 1.2 o o] e} 48
H| 11
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(1) =3H(Hybrid) ==

UA" 257k obd 2 FM Al 939 S s T3 S5 U]
ok 7t 9] AEw ofdE I FM AE ZEHTE oF 23dB BHA HEH.

a *Ji—t— Ry e 2dHg ooy, H7F AHl~ HE(SCA)= E3Hd
o & 20709 Fur 9o ® A% Primary Main thejele}
BT 22 356904 545, -3569014 545 Ate]e] H-RbkE3H(subcarrier)oll
i)

(2) g% &3 (Extended Hybrid) =

Extended Hybrid E=o|A+ Primary Main W% ol Primary Extended
HYs F7te ddete] tAE AF A5 fgds 343 UEO]E} 7}
¥ Primary Extended 92 7|&9] ofd=21 FM dl9 Fo =2 o]/
et

Extended Hybrid ®=% Au|2 oo ula) 17), 270, 58 4719 A=
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Lower Digital Upper Digital o
Additional . . itiona
Refeflg:cae Sideband Sideband Reference
Subcarner Subcarrier

|—Primary7 |—Primary7
I:_Ma",_‘ liMain—.

. Analog FM Signal
10 frequency 10 frequency
partitions partitions
-198.402 Hz 128,361 Hz 129,361 Hz 198,402 Hz
#-546 #-356 0Hz #356 #5465
#0

<1 3-24> Hybrid ZE9] F34 A ey Ay
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saos LOWer Digital Upper Digital 44560

Refeenke Sideband Sideband ~ Feteence
Subcarmier Subcarrier
‘ Primary ‘ ‘ Primary |
an—‘ ’_ME“ L —
Extended Exlended
f -
10 ].;.us " 1,2,0rd 1
frequency partiions [ sustant Analog FM SIQHHI attors | frequency parttons
| * i
A 3 A : x:’::‘
98402 Hz  -129,361 Hz (# -356) 129,361 Hz (# 356) 198,402 Hz
(i -546) . (# 546)
22457 He ¥ 307 OHz (+0) 122,45 Hz (4 237)
115,553 Hz (# -318) 115,553 Hz (# 318)
-101,744 Hz (# -280) 101,744 Hz (# 280)

<19 3-25> Extended Hybrid 29 Fu¢ A9 EY 3

UAd Aqujag Fak ool 7| Primary Main e ¢hEo] 71y &=
o @ 33794 355171 3k tie)), 31864 355270 Foba ), 280
oA 355470 4 ) X&EA Hul <E 3-15>% FF A mro
%3} ofgjZ o] 7] Alo|EWiEE Qo o]t
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¥ 315> & 24 2= e
L= IRE ) P
FRe | FAE | puag | s | FRE
Sideband | WSS | dq | TH (Zoprg P H] 3
T & A T (Hz)
Hz)
B 1A
Upper 356 129,361 pds
Primary 10 A to to 69,041 = o 5
Main 546 198,402 5 46L j% 3}
B 71 A
Lower 356 ~129,361 el
Primary 10 B to to 69,041 ERLPN 5
Main -546 -198,402 :5r4€ zj__;ﬂ
Upper
Primary 337 122,457
Extended 1 A to to 6,540 none
(1 frequency 355 128,997
partition)
Lower
Primary -337 -122,457
Extended 1 B to to 6,540 none
(1 frequency -355 -128,997
partition)
Upper
Primary 318 115,553
Extended 2 A to to 13,444 none
(2 frequency 355 128,997
partitions)
Lower
Primary -318 -115, 553
Extended 2 B to to 13,444 none
(2 frequency -355 -128,997
partitions)
Upper
Primary 280 101,744
Extended 4 A to to 27,253 none
(4 frequency 355 128,997
partitions)
Lower
Primary -280 -101, 744
Extended 4 B to to 27,253 none
(4 frequency -355 -128,997
partitions)
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(3) d 9AE (All Digital) 2=

7129 ofdma WEHAS AF vAE WEF AZE dAse Regl All
Digital 2=+ Primary Digital St9S ¢hds] st ofg=za A5 9]
H o] v+ A& o] Secondary Digital S F7Fsle] wHsoj it

Lower Digital Sideband Upper Digital Sideband
Additional g PPErHIg Addtional
Reference Pri S Drimary Reference
i Primary Secondary Secondary Primary el
Main  Extended Extended ~ Min
i ?
W) Protectd Protected, 4/
10 requency m:m Meir ein frﬁq:m 10 requency
partions (¥ cins Eviended Edend /pamtms parttons
n )
4 4
// gﬁw y 1Ufreq}1ency 1Ufreqpency w,,qg %%
///’/ §fewtims || partiions partions | s 18 % /
i W
) B
A0BA02H 120381 Ho (2 356) 97021 Kz 021 Kz 120361 Hz (# 306) 198402 Hz
654 (5260 i (2) 54
A1 744 Hz (= -260) 50,404 Hz (#0) G040Hz (101,744 Hz (& 280
(#-191) (#191)
. Addtbonal Additional ' 101,381 Kz
I[]I{?.&é}};z} Reference Refernce (£279)
" Subearre Subcaier

<a¥ 3-26> All Digital 2E9¢] 35 ~HEF |

Extended Hybrid E=oA A L3st= 10709 Primary Main ™93} 471¢]
Extended Wi&olthr} 7|9 ofd =1 thde] Z+2te] 10719 Secondary
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Main} 4719 Extended W19-& ©] F7}sto] A st REo|th
7} Secondary WY& Additional Reference WFEutES o] £3te] B3 thY

S Ade 4540 Primary e 3 AR $x184A st H

R

=

. HD Radio &4l A]2=H

HD Radio ¥ YA 8 Al&Z Primary$ Secondary %% (All Digital 2=
oA Ao PR3t 7]FE ofhdEa AM 2 FM Adoel wed & d= W
Aoz gtEd gAY Y AsE AHYH
o A5 A 7leSAbgete] dEA o] <%

o

= g
opd w1 Az ete] IS HAs & 5 =S vk eve T odHolH A

to
= i
ol
o
-z
fol
fo
iy
flo
NN
2
=

<
A A  diversity °l5S FEEF JHFHS A7 s QAM(BPSK,
QPSK, 16-QAM ¥ 64 QAM) ¥H=xE 3t} HFH o2 OFDM WHx% RF
NEE 7]EY oldEa WEHEAE 9 blendings AA A
blending 7I¥< S3ste] HD Radiot 7]£9 WE tlgo
ol o] EAl Ee dubARl FA 77 Fekel FAL A
& bAE Az ¢

A

>
u\l
kit
N
i)
2
N
2
s
e
f
.
>
fol
Gl
=
>
4
>
e
¥ 32

_51_



Analog audio (hybrid modes only)

CURRENTLY
UNDER REVIEW
(sea Section 5.3)

NOT SPECIFIED
Delay BY ﬂRSC&E
e L
 (iaatuitiattat Transport and Service Multiplex :
: Audio Subsystem : Subsystem |
[ |
| |
| |
Main Program Service i Pl | peesessscscas
(MPS) audc e Audosalre |y | - o o
| codingand |——» — i RF Transmission
U | compression | 1! Traneport i Subsystem |
I P , : :
|
| : : . I
Ui it i i | I 1
; . : | PSD : : Channel !
Main Program Service (MPS) data ———— Transport i : > Cacing :
|
norseecren I . !
BYNRSC5 I L !
| 1
3 " [ Y |
b
Supplemental , | . | , |
: Audio 1 o] Audio ; I Modulation e+
PmQ{;Q;}ZﬁLﬁE —» Subsystem : "| Transport ™ Service : : :
—l I_f_ L g I 1
|
|
|
1] PsD '
» I
SPS data | Transport | (((( ))D
| — |
: |
. N i o] 518 Data '
Station Information Service (SIS) data ————» Transport — :
: |
|
. | Ao |
Advanced Data Services data ™| Transport — :
| | j
| [BOC
|

i NoT Recefver

- E'rmm

<a¥ 3-27> HD Radio?] %4l A|2~" &3 tjolo] 13

HD Radio 41 A|2Ho|Aq ALE3d:= ot #Y HHES Perceptual
Audio Coding (PAC)olt}. FM A]2®lo| A= 96kbpse HIEEZ CD &2

o] zHHe eHeE F&3H o5 93 PACE Fdd ZHZHWAE A}
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3ty ZHMAas W 48 erelse] &0l £ MDCT Zyw=a
o eve Ant 54s e o g3vh £ deojrl Vv dEaRr T

interaural "}2~7)

3o 7ivks & 84 FRe F38t

o
=
ofo
o
2 d
(o
=
=
%,
i,
-4
2
o
o2
>
o
N
>
o
a2
olo
fol
[&l
rlj

HD Radio %4 Al~HoA QO FAAESEE= complementary puncture
pair convolutional channel coding (CPPCC)& A7t F3k QEgjH ) 4
gete] ARgstt) HEH 2 Hold gdE v Ho AES o]§ste]

d &
A7, Qe Y] 5 ZA dE AEAd 5] Forith

A A

N

ot 7l

(1) 71Ex%+3}

o

==

¥ FCC7F tA g gL et vide] E2AA 02 2438k 19980l =9
A HD Radioo ##3 7 A= USADR(USA Digital Radio),
LDR(Lucent Digital Radio), DRE(Digital Radio Express)2] 3AIZ =%
Ak 28y 22 &l 10¥€ USADRARE FCCel CFPE Al=3E ), 19994
DREA}= HD Radio A|2® 7§4ks 2713ty 28]a 20009 89 A% vk
iDABES Hf3l1 9= USADR¥} ot]e = 7]&<l PAC(Perceptual
Audio Coding) 71%< H{3al 9= LDRo| ¢H3le] iBiquityAl= ¥ s}
domn olZ A7|Z HD Radio Al2# 7fgte] ©ds}bx )

&7 HD Radio= In Band, On Channel®] "2} 0 2 A]

o o
PACH 7Iwks Fa1, 6 W22 OFDM< AEstae glon, Wi

QAM % QPSKE #-&stal it
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—

(2) B A =H

(7F) Low level Combining

o £4%8 1 14kWatt °|3

0 Amplifier/Antenna S

Existing FM Antenna

R FM Exciter

h 4

FM Transmitter

h 4

[BOG Modulator

<% 3-28> Low Level Combining £ E25
(1}) High level Combining

o 4159 : [4kWatt ©]4+

o Antenna 3

‘\7\— Existing FM Antenna

FM Excit FM Transmitter >
R - cter | -

(10/1)

IBOC Modulator — |BOC Transmitter

<19 3-29> High Level Combining $41%2 EE%
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(t}) Separate Antenna
o $41%&9 : 14kWatt o]

o W% Amplifier/Antenna A}-&

— Existing FM Antenna

L // New IBOC Antenna
FM Exciter FM Transmitter -
R B -

\

A

IBOC Modulator —{ |BOGC Transmitter

<21y 3-30> Separate Antenna $AIM] EET
2. HD Radio A¥|2 &%

HD Radio W4 m=o A 7ldts]o] 2001 8ol AlxEle] A= HAE
7} gEERen 2 8 99 NAB RadioolA HD Radio FMel thak dutkel
o] HF H7P7b o] Fo At ol A¥E NRSC FCColl AE3te, 2002
d Skl HD Radio AM/FMel| digh 5918 A3 200335 $E& Al

1 =

25t AJFAoZ tAd AJlo] =7 F9

o 199041

- NRSC(National Radio System Committee)S 402 x| "z}
g el g 1AS zE7] AFetd, 7€ A9 gy e WET
S HIEFHY  AHI  AEHAS AHA = NABWNational

Association of Broadcasters)®t A AESEHAS XA FF=
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EIA(Electronic Industry Association)®] ¥+ 185 FAHo2 AF

7F A2

o 199641

— Eureka-147 DAB, Eureka-147 DAB(SFN), AT&T IBAC(In-Band,
Adjacent-Channel), VOA/JPL A]|2®lo] B = HXAEQ Z7hslSd il
R Wol X Eureka-147 DAB9] $-FAdo] ARy, 7]&E o}
G2 gty e WwEe] Wtz 7] AM, FM F3kE g gl A
AR 7hs ek =24 T NS kA H Ao

o 1998y
- NRSC DAB Committee”7} 2|7+ =™ Al HD Radio %2& tAHE
Brle W YN0 @S

o 20001 8¢

- USADRAHAFW2] iDABE E4)¢ LDRAHLH L 4= 7]1=9l
PAC(Perceptual Audio Coding) 7]1<S H-f)7F &4 3dlo] iBiquity
ALR B 3l o] & A7]IZ HD Radio Al2#l 7fte] w3z
At

o 20013 8¢ ~9¥
- HD Radio A2=¥le] ¥d= HAEZF 98559, 99 NAB Radio°l A
HD Radio FModl ﬂ%ff& ol 119_194 HE H7HF ol Fo Rt

0 2002 S Wk
- H7} A3E NRSC9 FCColl A|&3te] HD Radio AM/FMel o &
S90S Q3 20039 R E $EL AXSAT

L

_56_



. FCCel gA" 2o wd 41 23 4%

o 19994
- gAg e 74 vk

o 2002y

- AM¥ FM YXAEg ®WHS f3t v=9 fd3t &£F4H4024 HD
Radio ¢!

o 2004

- Rl QrE AW %)

o 20054

- Adygdor HENEE F9

- "o dynld wE 4 A9 (National Radio Systems
Committee )= HD Radio TM A]2¥ 7]¥ke] HD Radio ¥+%

Aeas) .

o 20074

- % 9%¥ multicasting, datacasting, nighttime AM®] % A4S A
el 513l o

t}. HD Radio A®] 2~ &3}
o 20099 49 &A, 2,000037) o]Fe] HD Radio W&=ro] W< AH]
2 Zo gt A AFe TR WEEELS HD Radio e o=

AgskA L, Q9] 85%+= dAl HD Radio W& F4le] 7453ttt

o 7}% W52¢l HD Radio Multicasting A H 22 A& Fo
9007 o]Ate] HMEZES HD2 B HD3 o492 AdeS w43

!
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o HD Radiow= FW2 A8s & F &= gt AdS AFsta,
H&o] gl &4 9 iTunes TaggingS A& 3+t}.

o 6007} olAre] WrE=to] A {Tunes Tagging®t #& dHlolE
applications A star ¢lar, 1007] o]/de] W= HAAT w-E
Ar E Aol AMujxaet 22 o2 e e HD Radio dlo]H
AMu) =5 A hen

1,876 On The Air

241 Markets

197 Top 200 Markets

52 States Served (ind. c & PR)

Population Served 246M (85%)
Listeners Served  138M (48%)

1,005 Multicasts

892 Stations
168 Markets

95 Top 100 Markets
187 Broadcast Groups

Population Served  204M (71%)

Listeners Served ~ 87M (30%)

Rnk |Market On |HDZ | Rnk |Market On|HD2
1 |New York 30| 16| | 26 |Rlverside, CA 8 2
2 |Los Angeles 42| 21| | 27 [Sacramento 19 8
3 |Chicago 39| 21 28 |Clevaland 18 9
4 |San Francisco 27| 17] | 28 [Cincinnati 19] 10
5 |Dalas 33| 17) | 30 [San Antonio 19] 5
§ |Houston 23] 15[ [ 31 |SatLake Cly 16| 10
7 |Philadelphia 28] 17 | 32 |Kansas City 8 5
8 |Aflanta 29 16| | 33 |Las Vegas 1 7
9 |Washington,DC | 28] 12| | 34 |Orlando 17] 11
10 |Boston 27| 17| | 35 |SanJose 5l 4
11 |Detroit 27| 16| | 38 [Mihwaukes 18 8
12 |Miami 25| 12| | 37 |Columbus, QH | 17| 8
13 |Puerto Rico 6 0 | 38 |Mddlesex NJ 1 1
14 |Seattle 30| 18 | 39 |Providence 11 3
15 |Phoenix 22| 11| | 40 |Indianapolis 18] 1
16 |Minneapalis 19 121 | 41 |Narfolk, VA 14) 10
17 |San Diego 14| 8 | 42 |Austin 13 1
18 |Nassau-Suffolk 3 2 | 43 |Raleigh-Durham | 11| &
19 |Tampa 22| 16| | 44 |Nashville 14 5
20 |5t Louis 23| 15| | 45 |Winston Salem | 10| 10
21 |Baltimore 14 7 46 |West Palm Beac| 13 9
22 |Denver 3| 13] | 47 |Jacksonville 13 7
23 |Portland, OR 18| 8| | 48 |OkiahemaClty | 12| §
24 |Pittsburgh 14| 11| | 49 |Memphis 10, 8
25 |Charlotte 26/ 10| | 50 |Hartford 12 8

<719 3-31> HD

Radio WA v~ &3
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Coprrigrt & DY Mo 1ol Saip avallin @1 digbes s Ad gty retisvad

oulnre

g e

gl

THE BAHAMAS
Dain

., wmt

<Z1¥l 3-32> HD Radio W% 719 gA sk (20099 1Q)

(1) HD Radio A" =7}
HD Radio = 7l=ollA Al#te] Hof {FHe] f-=Agtel}, ofalote]
=, MIEY & dF =7kl AgE & nf flom, =S ST
AARES AAdts Z7bse] 4 dsEE 9 =y EATH
HD Radio "|=r¢] A¥]2x= F3 #32 <x 3-16> I £

_59_



T2 T AE s 18 A =g
3L gk~
S S 2to] i} ’gé;iiﬁf’ Qe TF
Bvapd A,
w5/ ) = LRES bz qlE L}, 47
Fol2EgF
2Z, A=A}
oAl o} Bl e 2o
/0t e) 7} the] 2 2] of
LR FAAE

(2) #8 =72 HD Radio =% A}

o olZ3NE
- 2004 F-o:=2o}olg] 2o FM HD Radio A3W4 %7] Al3s
o] 2007\ %=, FM HD Radio 37} A @wW4S Azl

o Behd

- 2005. 9¢, # % HD Radio %
257 W2 3R QA A
t}.

- 20061 WEAELS “Brazilian Alliance for Digital Radio”E 49
3lo] HD Radio”’]& /MY 3 92 X393 ANATEL(H 24
gre 9 #TE fAVIHE HAF: AE Sdol Q3 HD

Radio Al @W4S AASFA L

- 2008. 129¢, Minicom(B.&td FAIH)& oF 3d 67149 3+ v
DR(Digital Radio) %% HD Radio 71%¢ =% 7lIsAdS A A s}
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4 4%

= H3 .
o Mutet
2006. 94,

Mt WEHEAHCBO) &=

Toronto %
Ontario®] %=l

% Peterborough,
%27& w3o] HD Radio A @AIH|A~E A ZHs)

Sk Alvg g e deEed dAY A f19¥938(CRTO)=
Public Notice CRTC 2006-160¢] wz} HD Radio

9= s7ksk
7] s gAE gy e AAs NAeS
o ZEH|o}
- 2008 Z7]°l] Caracol Radiox= AM¥} FM W9eA HD Radio
AldES A 2SSt

0 5T
- 2008. 29 Wo]AHAA Fa HZ HD Radio A dH% AASHA
o SARFT (State Administration of Radio,

Flim &
Television) A = thetA o] A& WES AA Fo|t)

o 5Y

- 2007. 12. 3¥, Radio Regenbogan< A X9 A

FAF7] ol &l
Heidelbergell 102.8MHz W< 2] HD Radio %<& A #ststh
o QIEuA]o}
- MW-AM % VHF-FM< Jakarta®} SurabayaclA Z+7 Al &@wks:
AASFaL QT

o WAl A

- mse] AARFE 320km o], ®E

RE WAR g $Ee HD
Radio 71&< A}€3te] AMI FM thode] Zga@ £2S 37}
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alo] oF 97)o] WA= AM3} FM statione W=} W50 77

o] HD Radio 7]+<& 931 9t}
- 2008. 6€°] Groupo Imagen< #A|F AlEo| A XHDL¥ XEDA
o] HD Radio %% Al&tslalth

o wAHE
- Auckland 9] Sky towerel A 106.1MHz t & ¢
gl wek 2006, 12€9 #H 2 WE= ¥ 3(RBA)= HD Radio 7]

A AEol AE

Fo AgAN =g A st

o ZzA

- 2005. 11. 9¢ # % HD Radio station
od Hgd A 9d€3+= FM gAE
2 A5t

WES AlZ 2007, 110 11
gt o W45 HD Radio

_L, rlo
O

o =9~
- 2006. 49, Radio Sun Shine®} Ruoss AG+= LucerneolA VHF A

AUEe A4

o H=

o $-=eboln
Kieve] #%x= FM HD Radio WESAIES $=zoly

- 2006. 104,
B aFel $Qsks F Al FM A 35 Azagn,
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o HE

- 2008. 64, VOV (Voice of Vietham)¥ HD Radio 7|& ZFA|
98] Hanoioll A multicasting, AM % FM HD Radio $&<& *
skl 2009. 2¢¥, VOV ofrJolejsd o WEAF(ABU) ] ¢
Al A B 27 Hanoiol Al AAEAew, & APHA R == 2009

& 7] Hanoi®} HoChi Minh CityollA] A &% a1 it}

. CZECH REPUBLIC
2 UKRAINE 4 2k
v O

GERMANY
AUSTRIA

BOSNIA

o,

DL e

i

»

R,

A

j’& KOREA

CHINA
VIETHAM

CANADA

USA

= . DOM. REPUBLIC
i,

MEXICO " }h
PANAMA THA,ND N 4 PHILIPPINES
COLOMBIA 'xg-.‘ o3
INDONESIA D v

BRAZIL ’7
[ L A5 of 29 Dacember 2008

o, Adoption and Nationwide Operation o /
_ aceniva 2. Adoption and Regional Operation  ew zeaan

3. Limited Operation
4, Testing/Advanced Interest
5. Active Interest

<71¥ 3-33> HD Radio =9 &3}
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(3) HD Radio Royalties (53] A& &

o iBiquityAt+ HD Radio Al Z~®l9] /px=2 44 AH) S A Z%35}A
ot Az HEY Al A iBiquityAtel 71& WIS 3 7hskdd
iBiquityAFe] B 92 53], Az, 41 2 97 B2 (trade
secrets)oll Wlg A E A
ArkAe] thsto] @ 5 8
exciter®}t HD Radio $2171& #vjst= 45, AXAELS iBiquity
Aboll Al Zdul ool thek 58 AMEEE A&, WHEAES AF
AR AEE oA Fevh e W=
7]1¥ HD Radio Al 2®S X3}
AMul 2 HlolE) A A2E FUFeglon ofW H& = WEALe A F-

SERIEE

A ALgEe] QRE Agsted, 48 So,

AR AR o At £217] AFxYA7F HD Radio exciters +=
st7] 918l iBiquityel €3 W3 s7tE 4 45, iBiquityAE Al
ZAA N A reference design, & 7|& AKX L AE Lo st

EeS A

o Z7te] Aw A7) wulel R H, FAE Sz 9

o a7l & o) g sAEd] we Sses FaEE, 53

~|
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3. A1 T
HD Radio & 2003y A& H]|A~E A Zsl o]y Hlwd wmE £x=2
Hyaol Ha glon, Asa AL HE FEdse] A # ey
Y HEa A o ddo o5 7Est Ha e Aow gebEgd

?_
o},

m= A" gy FFo AY® HD Radio Au]zol th&3dhs
L s R e [ e e
A7, BAEAA LG 5 =

<3 3-17> HD Radio FA17] +3dd A=A}

e A2}
Alpine, Autonet, Clarion, Continental, Delphi, DICE
Automotive Electronics, Dual, Fujitsu 10 / Eclipse, Harman Becker,
(Aftermarket & Factory Installed) Kenwood, Metra  Electronics Corp., Mitsubishi

Electronic, Panasonic, Pioneer, Sanyo, Visteon

Denon, Harman Kardon, Onkyo, Marantz, McIntosh,
A/V Components

Rotel, Sangean, Yamaha

Audio Design Associates(ADA), AudioScience, Colorado
Custom VNet, DaySequerra, Elan HS, Magnum Dynalab, NuVo,

Russound

Binaura, Boston Acoustics,

Cambridge SoundWorks, Crosley, Directed, FreePlay
Energy, Griffin  Technology, JVC, Niles Audio,
Panasonic, Pioneer, Polk Audio, Radiosophy, Sangean,
Sanyo/SFC,

Tech Time Technologies

Full CE
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Modules / Components / S/W

Tuner

Alps, LG Innotek, Mitsumi, Sanyo, Sanshin, Toko

Modules

Ace Technology, Kensen Technologies, Kiryung, Kwang
Sung Electronics, LG Innotek, PowerTech Industrial,

Samsung, Toko

Applications

Elektrobit

Design/Software

Kensen Technologies

OEM/ODM

Kiryung, Wistron NeWeb Corporation(WNC),
Aeonpower International Co., Ltd,

A-MAX Technology Co., Ltd, C&C Tech Co. Ltd., City
Electronics, Dahaam e-Tec Co., Ltd.,

Dongguan Alllike Electronics Co., Ltd,

Elytone Electronic Co., Ltd.,

Freeway China Ltd, For You Electronics,

Hip Shing Electronics Ltd., ilab,

Intelligent Micro Electron Co., Ltd.,

Jazz Hipster Corporation, Namsung Corporation,
Ngai Lik Digital Technology Limited,

Opus A&T, Orient Power, RockRidge Sound,
Sangean, Skypine Electronics (Shen Zhen) Co., Ltd.,
Soundmax Electronics Ltd.,

Tonic Digital Products Limited, Zylux Acoustics

v}, HD Radio 5=417] w4 A

& 3}

1~ "o

o @7 HD Radio $4171%= <1yl @ojst w5 vl o ¢ 0ig @l
hEE EEsH] 140000170 olge] AANA B T ek
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CRUICHFIELD [(BESY  /pple Retail Stores @
BUY sony style
amazoncom. j :

@RadioShack. CARTOYS  WAL*MART

Hammacher Sclemmer B-E G CosTco

Nebrask: - i3 REHT.
Fm Turnireman  SMESIE
: hhre -
ry's CAE I | TIVIATE

fon(uanes ~ DBiom's g

<18 3-34> HD Radio $417] vl A

TARGET
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Optional Equipment

Standard /
Optional Equipment

Standard Equipment

@ O

HYUHDHI Standard /
Optional Equipment Optional Equipment
S V.V,
@ | - J' | I®
Audi
Standard / Standard /
Optional Equipment Optional Equipment
.-—'Tr\\
&5
Standard /
Optional Equipment Optional Equipment

S

- SR
JAGUAR

Optional Equipment

LINCOLN

Standard /
Optional Equipment

Optional Equipment

<713 3-35> HD Radio 417] & A5 xb #) ZA

2}. HD Radio s=417] &3}

3% 3-18 A=A ¥ HD Radio 5417]

Home/
Office

o A ZA/ 2B B4 % | &6 A7t
Accoustic Research
MP3
ART7 . $179.95
iPod port
Table-Top
iLuv MP3
i169 , $189.99
I iPod port
Table-Top
B LG Electronics CD
PC-12 MP3 $249.99
Table-Top iPod port
Visteon
HD Pulse - $199.99
Table-Top
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DaySequerra

M4.2R - $2,795.00
Componenet
Int D
ntegra
AV DVD
DTR-89 MP3 $2,600.00
System Home Theartre .
iPod port
Y h
amand iPod port | $5499.95
RX-Z11
. CD
Jensen Mobile DVD
VMS8023HD $449.00
] MP3
Head Unit .
iPod port
JDC Arsenal CD
Car KD-AHD59 MP3 $199.95
Head Unit iPod port
Pioneer
GEX-P10HD - $120.00
Converter
Coby Electronics
Corporation
HDR-700 MP3 $149.99
Portable
JvC
Portabl KT-HDP1
e MP3 $149.99
Plug & Play
Visteon
HD Jum
Jump - $249.00
Plug & Play
Alpine
Margi CDA-9886M MP3
arettl , $400.00
e iPod port

Marine Head Unit
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Kenwood

Table-Top

CD
KTS-MP400MR
MP3 -
. . iPod port
Marine Head Unit
Sony
CD
CDX-M50IP
MP3 $199.00
. . iPod port
Marine Head Unit
Gigaware
CD
12-551
MP3 $129.99
iPod port
Table-Top
. Insignia CD
iTunes
Tage: NS-HD3113 DVD $199.99
aggin MP3 .
& Table-Top iPod port
Sony
XDR-S10HDIP MP3
. $179.00
iPod port

HD Radio W% #4H] 52 BE, Continental, Harris 5 A7
St WS A ZALES] ES gRe AlFd FFE S
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<% 3-19> HD Radio W%AH] A z2=A}

HD Radio Exciters/Signal Generators

Broadcast  Electronics  (BE),  Continental
Electronics, Continental Lensa, Elettronika
S.r.], Harris, Nautel, RVR Electrunica,

Rohde & Schwarz

Advanced Service Equipment
(HD Radio Importers/Data Generators)

Broadcast Electronics (BE), Harris, Nautel,

Prophet Systems innovations

HD Broadcast Monitors

Audio Design Associates, Audemat-Aztec,
Belar, DaySequerra, Deva Broadcast,

Inovonics

Transmission Equipment

Development Partners

Transmitters

Armstrong Transmitter,
Broadcast Electronics, Continental, Continental
Lensa, Elettronika S.r.l, Harris, Nautel, RVR

Studio Transmitter Links

Broadcast Electronics, Harris, Moseley

Associates

Antennas

Dielectric, ERI, Jampro RF Systems, Inc.,
MYAT, Shively Labs

Combiners & Filters

Dielectric, Jampro RF Systems, Inc., ER]I,
MYAT, Shively Labs

Audio Processors

Inovonics, Orban, QEI, Telos/Omnia

Data Traffic Partners

Traffic.com, e-Radio, NAVTEQ, TeleAtlas,
ClearChannel Traffic, TrafficCast,
SmartRoute  Systems, Shadow  Broadcast

Services

Program Associated Data/Program

Service Data Support

ARCTIC PALM, DALET Digital Media
Systems, D.A.V.I.D Systems, DataPlus,

dMarc Broadcasting, ENCO Systems, Inc.,

omt technologies,

Prophet Systems innovations,

The Radio Experience, RCS, Scott Studios,

Unique Interactive
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(2) 7I'e} HD Radio 7|

o Multicasting : HD1 <] HD2, HD3 & <
st @A M=ol A 1000048 F7b o]

O O AR

=3
0 iTunes Tagging : #tH 2 HH T Tag HES FE2W 3E =g
3k o) AH7E AFEo iPod AMBAE i =dE T &
Aom, WFAE olo] Uit F4RE W JHo Fords T}

A a9l
o Traffic and Navigation Based Services : 2A|7F wEAH 2 9]

1R Mul 2~ AlFo] 7hsstal, A A Clear Channel® Navteqol A

MUl 25 FH Tl A
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o Conditional Access : ¢35 3+ HD Radio FM W& =o] H3$ QU
e g Hely FHlz dEE 7l otal, 47 55 R OEA
MUz Higk w7ty F Alee 7heskAl St

0 2009 4¢ A} /¢ F<l HD Radio AH| =& o5 2T},

- Expanded Tagging

- Synchronized Image Suppert

- Electronic Program Guide

- Emergency Alerts

o 76-88MHz t oA HD Radio % & 7}-‘:*4

- & HD Radio 7I=1f4°] 76-88MHz W 9& A dskA] A qt, A

ZAAANA JArrelE Alo] AZES OIS é?‘f}‘?i ted Aom
oAb, dAA iBiquityAtll A A|FdtE FA7] BEL 76-88MHz
s AYskA Eekal oy, FAl7] g AZEC JE
(software development kits)E 7l AstH 7Hsd 4 low TALe
TA7] BEs ARESHA AL OL% HA e Abgsto] AA A o7
A71E Axste AR o] FiEE AdE F s AR oAt

.

)=+ 2003 HD Radio 4o
WEALE] YAERE A

-0
15

ol |

- NPR (National Public Radio)=
Au)| A5 AASE ° #Alo] Bl
THET oy gxdE e AH X
jﬂlé 1:!_1 EO];‘(HL—17]./H oﬂﬁkoﬂ EHg—H %/_\jlg.

Hl= il A g geid e W

A S

4
A ool UAE e
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3-20> "AE #r
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S4c Sic 2c 24c NS
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tol WEHA o] e} glou ool W3 UAE e vl
Aol oha o] maislolo} theat e AlgkEe] melwojo} Fhk

7}. DAB (DAB+, DVMB)9] 2}t @ =] &-g+7

AR ARz A 62 Fell= DMB o thdk A ej7F ol St
TAH ez A yAEEE Y E(DMB) ole FFol A
AL # EE & BHor YAE ey, "y g HelHE A
deol FAAARE ol &t ey oM WEshe As BRHE
ol Ut EF 3%l AGI HAEE 11’4°i‘ﬂ%(DMB) YL
Mujard A gAE dEuho] oA ey s Algsts A
25 dotH, ofe A% 9o BE 9 A, HE ﬂ ol A& T
olge =Fom FAL F ATt ok o] HoH Qlof, dA: ZHL
(LU )EEAH2E 918l DVMB 7 4 28531 Jlvk

weh] DAB (DABY, DMB) ° tlat Ael7h F41au)52) Az “Ael” o] =
ghjolop & glolm], “X 45 TALereWE(RH (DAB, DAB+ &
DMBE 9171 &)"0] %%—o] 44 AT F RS & BHow U
orle B delHE 2l
o

Fohe Ae wIH- (‘L) ol I o7t &

i}

ol

. grle Fug (A1) Wi

A8 [EE 19]9] DMB AHI2~E ¢J3F AldEo] 174512 - 214.736
MHz Alole] Fut5 oz adFo] . 22y o] e HlY
L Mu2E X33 F3 o]lF HEn U Mu]AE $3F Aoli, DAB
(DAB+, DMB) #2412 o] &3k tjx] ¥ 2t] e MH|2~E A= T7H A
dol dad Aot} ol Y3 yAE g W Aujxe] X F

4, 58 A9 5 59 ke Ad 5 weistel WE g e AAs o



ISO/IEC 11172*3(MPEG71 Audio Layer II) ®3+ ISO/IEC 13818-3
(MPEG-2 Audio Layer ID$ ISO/IEC 14496-3(MPEG-4 BSAC
Audio)E MEEE 8}3 Atk T erle AE ﬂ%‘ﬂoﬂ 3] 20KHz
o] } FEs Fu FeS 48KHz olsh, T HIE 4 24 o]s d
e = o, 4 %k Z}7} 912-112KBPS, 256-64KBPS # If

= L a3t W Aol 3

14 o] }-53l WA TuEME A9 DMB HITSL AH]
= MPEG-4 BSAC 3 DAB+ol| X3gxol 9=
MPEG-4 AAC+ T°] 7Fs& ol vyl olo tisjr= WEA 2
A ZAL SO WETFEC] e kel =9 Z}go] B3 Ao

.
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i

AEHAGe A HAE + U= 275 BA LHAEEE A
&) 4] = Convolutional Code 7} 25w, R385 go] 7}FH 715 38lo]of
skt DMB % DAB+ W22l 7% Reed Solomon Code 7} F71= &

S¥EY. =3 AT EAS el E A7F 21E 2 W (Time Interleaving) 3}
O~
T
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T
T

s

PN
T

F34 <18 8" (Frequency Interleaving)o] % -8 %t}
T3t FIC (Fast Information Channel) ol & GA17]o A9 Al&3 &
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EHCIYE : 4 kHz AL ®ZM | BHY ﬁaaa cHY Hg Y
0dB 8 L 2
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oz zm# 0 af= 0.77MH 4— 4 4 P af= 0774Hz
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2204a J l
FHRLHE L 9 N |
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Za = HD Radio o #=¢ #=9 %+ (NRSC ; National Radio
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o]  PAC (Perceptual Audio Codec) ©] 2
T Yo WEAREE % oYL
DAB AlE wWAdA e wz7Al 2 oY
Aol DMB HIHe AH]zd Z3}y
DAB+ol %350 gl MPEG-4 AAC+ S59°] 7}Fs& Zo|th. that o]
o e WA W dEA XA Fo AETHEo] Fog Eo =

o 4o Bad Rolvh

2 to 4o J&
foi
L
I
i
o2
o
Fo
-
Ly
=

lr

A

_

ot

T}, dlolE A5 e &2

HD Radio °olAl¢] Hlolg AMu|xe= A A 7HA=Z 2T 5 e
W, e W Zrady ad e UE RO A ey A
H] ~(Main Program Service Data, Supplemental Program Service
Data), <%= ID 5& A&3t7] $13 Station Information Data 2
& moodn A 9 S8AH A (o : TPEG) ¢ #AZo] 7b=3
Advanced Data Service 7} 3}
w7l A= o] B o
o Aol thefjr= Ere] VexFom AT o] 2T

TR R =0k 7B 5 9 Xﬂd Ae A% AR FA7 e i

4 5
M J)EEEelA el aTdrh



v, thEs} 27

9t]Q (Main Program Service Audio, Supplemental Program
Service Audio) B ¢FA] A3 dlolE AH| 2~ Foll disf] AH|~ FE
UE 992 AF £ 715 Y4 4 Qojof @tk AAw thEs

dae ME NEEFNA FAT] aTH

2~ A~ A o 2~ o o
AEHANA 2D 5 e 27E ALY = de 78-S 9

L A 1
3] 4]+= Convolutional Code 2} Reed Solomon Code 7} A &%, {35
sh&o] ZFRAEofof s} TSk Al R4S fSAE AZFIHE W o] A

g,

DAB A€y <8 Fy AHZWIH FIC (Fast Information
Channel) @ MSC (Main Service Channel)ol t3t F-&o] ¢lo] A&

HD Radio ¥ QPSK wWxHrAly OFDM A 4ypalo] #

25 FM A9 A" #5050k 25dB o A5
) wlazig) A g ojo} Fhri.

i3

| Zpo] 7} 9o

i
QL
H
)
o
1o,
>
g
(m
um

_90_



110k 0dBeki 10z

. | .
i |
| |
-
Jrmifah
bR

i, bofieqd

i R

e pond it e

H

!

&

L

E ! |

i ]
i J—— J L A
A e
i
Mty .
=== mirp it e mime ol
e[l o g ey
- ~ oy e i
_ S5 | s [e] by
<Y 341> EFREQ Hge] 2AEY vpra

i
]

f |

; I'J \‘

" | |

5 | |

HE] | 1

! f |

i i

:' [ §

i l... ........ | { W— .l
ol e
]

N
dasad A3 EZAA 4 T AT IR R RAAaREER
Py i o
=i
— T e

<7 342> AUAYRES F 9o AAEY vpaa

_91_



o}, 7] &}

=y

T

o]

of =7} a-H

prl

o i
2]

"K

_92_



£ 9o DAB+, HD Radio ¥ DRM+ 2 ZAAENE 499 tAE 2
te 77159 o 7‘01 AANES gl v 2 7]E7]E6h T A
HoUg g Vsl 24§ er)eg Aot 5 diEvbdtel ot
=o7 o FEER Stk ok&P] DAB+ 2 ARHAS Afols 71EY
DVB ol tigh 7|71 it W8-S = fAshdA, ere - Fit
©] LH%‘%&% W8ek= et DAB+ 2k VME* gi] e kEel gk 18-S A

AXXE(GED5 A4 9t g5 4§
SRR

t}.
1. A5 E 292 Aujx s 2 doly AHx A=z FA4E
A
2. Qe Aul= Ao ¥4
7Fh e Alse B35t
(1) &vQ 2159 92 20,300Hz ol&t= g A
(2) Y2 A5 xEst Fa4+= Ho 48000Hz=2 & A
(3 2L AJse ZEG HE & Hu 24 olstd A
U Fask ¥4 2 218 ge5 2s A
]

Layer II) &
hEE A
(7}) 2] AH] 29 Hu HELLS 912kbps®E & A

_93_



(W) ede F3sp|z2iy S8ys A5 Ha HESS 112kbps
%

=2 A

AY EF D "EUs A4 Do doly &
FA AT BN FARE AL BE 2

(th) ey Fogr|ziy FHE= Ao Ha BlESS 64kbps
7

3 e = Fust 4ol ISO/MEC  14496-3(MPEG-4)
High-Efficiency Advanced Audio Coding (HE-AAC)S w
2 A5

(7h) 2t Au|z=e A HELL 9kbps®E T A
(W) 2ye 33|28y 85 E A5 HA HESS 4kbps®

7V % AR WAl e ZAAE S (Convolutional Code) 9F &2

_94_



)

F 315

i=d}
P2

]

[e)

=

&

°1¥ 2] ¥ (Time Interleaving)

F= (Reed Solomon Code)E
¢1 5] 2] ¥ (Frequency Interleaving)

ol

oo

N

ol

ey

]

OlE

)

(Fast Information Channel)”®ll+= 3}~

A

=

1.536Mz=

3O
—

SR

5

5 9]

]

A
p s

7}, Az

S

B

. ®E+ 1/4-DQPSK %

, “LH4-33%
+1.75MHz0 A

4-49} 2.

A
2 HE £1.75

bz @
[e)

F 54
ERNS

°©

-26dB  ©]

o

atolH,

5

3 o & < (RBW)

S

o
+0. 77Nzl A
- 95 -

0.8 Mbps©]A 1.7Mbps©]
Il ol & = (RBW)

-56dB  ©]

2 5H
ZEE £0.97MEo A -71dB ©]
Mizoll 5] —106dB o] 3}F2
Lol 4fze] B
+0.97MizoN A

=3

(7h ZL194-13 o] 4]
Z

(1) o



]

217} 1dB o] ¢

+10Hz oY

(MFN)Y 749 £100Hz ©] Wy

e

=5

3
4

jant

uo1—

5

N

A

[o1
=

s

gk 11%=

3

sk 12%,
2 A%HGE ol A +1dB ol 1he

&3

]

o]

3} A

of wtt.

Z5E 100meo] %

A13%

3}

A 30% A1

]
=

o

$ 30% bt} 1244

ﬁo

A% HE vhek 847, A%

h5s

—_

0

So] mEth

FAI17

3

A302 A1

= o
=42

1 &

o] x

al

A

==
K3

Ho

9.

gola A

2FE 100me]d

o]

- 15% whth 244 ol A]

J_AO

_96_



0 dBE

aHzZ B _qq
CH S = (REW)

EER T ——

de, Yy = ff= 0.7 THe
M= ooy 1.5 —=h

= =ol 4ol
EES HIE  _ag

—50

—EG0

= 0,97 He

—71 p——

—ia0 \
—a0

—100 \

&f= 1 .75 He ;
—106

—1z0

o o5 1 45 e 25 3 35
£l EEFO4 SRES FOFD . MHz

<IRA-1> g eIabd=e] 811D (A295 A1 A8E vHE v

_97_



0 dBE

dkHz=| 25 —1p
CH Y Z(REWY
oz smE g
H2. .09 B
S oY 1.5

==l o

sd=e g _—ap

—50

Sf= 0.97 He

—56

-7

—a0

—4g0

—100 \\\
o = 5 e
—108 p | |

—120

] 0.5 i 1.5 o 2.5 3 3.5 aq
At L Fo+=2RED Fob45H, MHz

<E 4-2> oAb Ee] 58 9(2)(A29% AT ABS vHE )

rJ

_98_




0dE

q-k.HZgl 'E'EH _-IU

OH 9 ZREW)

o= ZHEE -0

g Yy g {af- D.?ﬂ;
H3 Of 1.4

EFo 4y

EHHY HE _gp

=50

Suf= 097 He
—56

—60 \
Af= .75 Kt
-73 le bW .

—a0

[y
L

=490

—100
—106

—120

0 0.5 1 1.5 2 25 3 3.5 4

afl & Fokr ZRES FO=£0, MHz

< 4-3> G EAA =S S8 AG)(A29x AR A8Z Hb=

&)

rJ



108

o ! ! ) I I I I I I I
HEICHA= : 4 kHz Afld "am= | BAY 321‘@. cH4Y gz Hd
0 dB 2 L 4
duHz2| F8 -10
O E(REW) af = 0.77uHz af = 0.77MHz
ez zgs oo af = 1.77Hz 45— 4 4 e af = 0.77MHz
=R ] 9% K
R R 30 | 1
E20|4g ‘ V
THS g -a0 ¥ .
I af= [1.56Hz af= .56MHz \
-50
-5 /J#ff- 0.97MHz ff= D.B?MHZ\‘_\
-60 rd N
/ af=1.750Hz af=1.756Hz \
-7
-80
-90
-100
=110
-120

-5 43 -4 -353 3 -5 -2 145 -1 -0E 0 0.5 1 1.3 2 2.5 3 1.5 4 4.5 3

E0i4 0|2 [MHz] af: 2 A BUERL2RE FRS (MHZ)

<TH 4-4> G eI =S S8 A DA AR A8E Hb=

(i

rJ

- 100 -



BER | C/N C/N
(Code Rate: 0.5)

* -2
1+10 5.0 dB 1.E+00 T T T T T T T T
3%10° | 5.4 dB
1.E-01
1#10° | 5.8 dB
1.E-02 [
-4
34107| 62 dB | | o \\
W 1.E-03

1510 | 66 dB \\
- 1.6-04
34107 | 6.9 dB \\
1¥10°| 7.2 dB 1B \\

3+10°| 75 dB 1.E-06 *

50 54 58 62 66 69 7.2 75 78

1410° | 78 dB B dB dB dB dB dB dB dB dB
<9 4-5> AFd FLu(A29%A 1S AT = )

2. DRM+ ¥4 A d gy 7l<7]&F(¢h)

AXXZ (205 445 DALt edss FAA) O 2w5 A3
5 gAgEe ol E s FAM e Y&7Ee e 7 w9 2
o,

L MEAsE ore Aus A5 9 dolE Aux AEm T4
2

2. ©T1Q Aula 2B §A

7F Y Alsef o)

(1) 292 Alze g 20,300Hz olst= & A.

- 101 -



™

el

om

ol
Y

Nd
=K

<
0

__i
iy

=
=

o] ISO/IEC 14496-3(MPEG-4) AAC

(7h LY HE

A

[o1s
=

40kbps =

s O
—

24KHz

o=

+ SBRO]

o 48Kz

48KHz= & A.

TH
olo

3

=
=

o] ISO/IEC 14496-3(MPEG-4) CELP

o
ﬁo

)

4kbps ~ 16kbps Alo]

KeR
T

(7hH LY e HES

T+ 8KHz =& 16KHz ¥ #A

B F

(t}) CELP 23] X

B

3

WA

A

U

(2opz 1,

ojo

SkbpsTto] 3]

)

(mh) Bz doly A3FE "Z2ea Ay XA

do

Hl o] ¥

4

o

s A oA ey

B
7ol

fviel

o] ISO/IEC 14496-3(MPEG-4) HVXCE

]

o
ﬁo

)

A

4kbps ¥

S
T

2Kbps =

(7hH 22 HEES

- 102 -



(th Bz dolg 23 "z2ud A4s X

K

ol

bt

°©

=
=

NE W AzE AR

ol

, Hlolg AH|

15

A
LI

7F Y8 Mul 2

A= AT

W

)
]
H

a

7y, Au) 2

=
i)
7K
vzl

2o

nE

S|
S

=

=

Z2& F= (Reed Solomon Code)

K

o
oR

¢

0

ol

D
Fohs
“n&A R A

vl
=

g3,

a

S
~

[e)

A ZF 918 2] ¥ (Time Interleaving)

15 2] ¥ (Frequency Interleaving)

o
R8s

ol

oo

N

el

(Fast Information Channel)” 9l

T

)
M

el

o
BK

N

2

3
=

- 103 -

Ty g F2 100KHz 2
H

59

]

L ESY

E
W2 4/16/64QAM

b
!

7



JI — NI Y
- B © 8T < w w
T o T KT o4 T i mooT
© e o o © & o
b T g T o e ) : W N 1o}
o N S o = I Y ~
T mun S < E W =z - > a & <
M ™ ‘;_Mlo 1H "y %0 Mo =y N Yy <
T g o E 5 =9 o=
S o W o X W S T n 9 % MW AR 3
2 L e g2 8 R
I T R NS I % Yoo K
tEfze TEIIEr & I
Pooom o ®ow o g o © g o oo =
o N o >~ ~ — o o -
o Mo oo Moo i R 3 N g AR
1%0 = o lo i) ﬂ = 0 Of ‘U,HI m° o
= SeRE N o o T o] of & o}
N~ Ho g0 = — No < No = o my T <
= JoH = o Ho R o o
T o EZxx I Mog & LG W A
oo R K L 2o YD T L
o TN oo RO oo B o T S S
el TR ol H_o o g T o of
% - —n %O v 1=
O A T - A T T D
b ~ U ur < 0w N - T of
=) W T o 160 N T N mmo X R
¥ oo T . T L - [
T orRIbEdc TTZaud ok g TP
SO L ST (O M < G T TP oz
oo g b ook T N oz T e = = MR
P T P R T W R 5 A M T
2 B Fo ) OB E T
oG < Q8 = o "

- 104 -

2. 201 Q AMulz Al



o o o g

= Ay 16 o3+ A

S
—111: lo to o o

&2 96kbps®E & A
() 29 Fasr|25y &85+ Alse] HA HESS 4kbps=®
& A
(2) ede = Hzst F4e] ISO/IEC  14496-3(MPEG-4)
High-Efficiency Advanced Audio Coding (HE-AAC)S uwh
2= 4%
(7h) Y2 Au]29] g HEE&LS 96kbpsE & A
() 2o Fasr|=25E &85 A5 4 HESES 4kbps=®

7V % AR WAl e ZAAE S (Convolutional Code) 9F &2

- 105 -



AR N
U o F EAF WS A7 9l 2 (Time Interleaving) & A &%
A

6. Mz 3 FHlxde oee WS A
7h WMzR Ao Fakg oo FE 4000k o2 & A
. AR Sk FA S GTWY 2
th M= QPSK WAelal, dF2 OFDM WAo= & A
gt A Zeele] g4 “xun A4y yA"EgGY s 42l

THATIHTFESEH £100-200KHzol A -40dB ol stelaL, T4
FHFE2FE +200-250KHzel A 614 - ( F3<F[KHz] -
2000 x 0260 °l¥, TAFIF2HFE  +250-540KHz A
~744dB olslelar, Fa2 Y +540-600KHzol A -74.4 -
( F37[KHz] - 540) x 0293 o A

) AUAE RED A9, WE 1623 o] Ikkel HajuelE

(RBW)o. 2 =43 2%
FAFDFREE £200-2075KHzo1 20 - ( Fua
[KHzl - 2000 x 1733 olv, ZAF3FzRE

+207.5-250KHzel A -33 - ( F3<[KHz] - 2075) x
02118 o, TAFFF2 7 +250-300KHzol A 42 - (
F9=[KHz] - 250) x 056 o, F3= +300-600KHz

- 106 -



El
]
=

H +£1.0

7]

S

o]

o)
=

=

4]

S

=

T

T
T

141
17

of uf

25H 100me]’d

[¢)

| .

<

713k g 1 o of

718} g 11 o o

]

$ 30 bt} 1244

A13

A7t &713t @94 1
)

o

S|
S

el

A 30z A1

[e)

T

>

<)
a

A

& =% FH) +68uSec o2

)

o 5] =70 ol™, 3 +600KHz o]Atoll A -80 o] &}
Hdl +0.01 ppm,

T

T

A

Ag 4% vt 844, AR TE

A
(4) obd®I Tho|H A H

713} 44 IIo of

=i
=

oo wEn

FAI17

<

A0z A1

= = [e)
FEFS

]

A

A9

i

==
5

Ho

9.

ozl A

ZEE 100me] A

o]

]

A

8

- 15% mhth 24%] 4 ol A]

dj o2 83-108MHz ©]t}. (&

of
e

2o

wK

o

=
g

o}
i

- 107 -



dBc in a1 kHz bandwidth

S —

b

-

650 600 550 500 450 400 30 300 250 200 -1].10 A0 5000 5 100 10 200 250 300 350 400 450 500 50

Frequency offset, kHz

== = == = Hybrid or Extended Hybrid Noise and Emission Limits

Nominal Digital Carrier Power Spectral Density

== . ==« = Nominal Analog Carrier Power Spectral Density

600

50

Frequency Offset Relative to Carrier

Level, dBc/kHz

100-200 kHz offset

-40

200-215 kHz offset

[-61.4 - (/frequency in kHz[-200 kHz) - 0.867]

215-540 kHz offset

-14.4

540-600 kHz offset

[-74.4 - ([frequency in kHz|-540 kHz) - 0.093]

>600 kHz offset

-80

<™ 46> Wl Ee) S8 I

- 108 -




dBc in a 1 kHz bandwidth
- &

40

90

00
-650 600 550 500 450 400 350 300 250 200 150 00 50 O 5 100 150 20 250 300 350 400 450 500 5350 600 650

Frequency offset , kHz

= = = = All Digital Noise and Emission Limits

— Nominal All Digital Power Spectral Density

Frequency Offset Relative to Carrier Level, dBc/kHz

200-207.5 kHz offset [-20 - (/frequency in kHz|-200 kHz) +1.733] b
207.5-250 kHz offset [-33 - (/frequency in kHz-207.5 kHz) « 0.2118]
250-300 kHz offset [-42 - (|frequency in kHz[-250 kHz) « 0.56]

300-600 kHz offset -0

>600 kHz offset -80

<Y 47> B eIAAE] H8HEIQ)

- 109 -



T

[

4 = et

2~
T

A5 F 4
1of B AT

ol =21 gt
ko] AAIE 4

o

ﬂl
N
B
{

0
Ao
=0

Flasy

A7} #ofof

r

2]

s

Al

q0

X
Hr

To-

b1 9

o~
=

T

T

918 275

[e)

=

o HAY 43

b e,

)

FM &t
NESs HE

ol¢} otz YAE Ay W

5 7

Aol A
of h?

=y
=

o)

=K

2]

1=
=

s

3 U oA

tRem, A
o g 3

9

3

[
)

=

HOL /5'

HD Radio

=1}
=

DAB Al &4

oo 7]

o

2 A FM 49 HA

ol =

1=
=

=

22

oo oa] A oloF & Aol

o

- 110 -



[1]
(2]

[3]

(4]

[5]

[6]

[7]

[8]

[9]

e
a1 E3

NRSC-5-B : IBOC Digital Radio Broadcasting Standard (April 2008).
NRSC-G201 : NRSC-5 RF Mask Compliance: Measurement Methods
and Practice (April 2009).

ETSI EN 201 908 v1.3.1.1, DigitalRadioMondiale (DRM) System
Specification,Aug.2009.

ETSI EN 300 401 v1.4.1, Radio Broadcasting Systems , Digital Audio
Broadcasting (DAB) mobile, portable and fixed receivers, June. 2006
ETSI TS 102 428 v1.1.1, Digital Audio Broadcasting (DAB) ; DMB
video service ; user application specification, June 2005.

ETSI TS 102 427 v1.1.1, Digital Audio Broadcasting (DAB) . data
broadcasting—-MPEG-21S streaming, July 2005.

ITU-T Rec. H264 | ISO/IEC 14496-10 AVC, Advanced Video Coding
for generic audio visual services, Mar. 2003.

K. Fazel, S. Aign, A. Romanowski, and M.]. Ruf, “Digital Multimedia
Services via DAB: DMB,” IEEE, Globecom 97 Conference Proc., Nov.
1997.

ISO/IEC 14496-3, Information Technology - Coding of Audio-Visual
Objects Part 3. Audio, Dec. 1999.

[10] ETSI TR 101 758 v2.1.1, Digital Audio Broadcasting (DAB) ,; signal

Sstrength and receiver parameters , target or typical operation,
November 2000.

[11] YoungJin Lee, SangWoon Lee, etc.“Field Trials for Terrestrial Digital

Multimedia Broadcasting System”, IEEE TRANSACTION ON
BROADCASTING, Vol. 53, 2007. 3

[12] TTAS.KO-07.0024 =93 fxdet] e 74 4 s, 2007
[13] HD Radio FM Transmission System Specification, Rev. D. Feb. 18.

2005

- 111 -



