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3 AM % FM 2o o= obd 21 Mz A
Ao RN A SPAGE AT 5 Qe
SFN(Single Frequency Network) G-40] o9
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DAB/DAB+, HD Radio, DRM/DRM+ S-¢] 9Jt},
1. DAB/DAB+

712 19805 e AAIe) T4 el
25 7S] 8t Eureka—147 Z2AE
= ¥ E25 Es] ARRRekint, 7L A 199519
% DAB(Digital Audio Broadcasting) ¥3=0] 7}
x5 TH3]. DABE= 1 WA state—of—the—
art 2] 2 F4 7]<9] MUSICAM(Masking—
pattern Adapted Universal Subband Integrated
Coding and Multiplexing)S 283t &0 24
AlsstRA o, Alzo] Aut o] Erk

Jo

[ 0o
‘I_T"‘?J.—/%]oe

Service information
Multiplex information

Energy
dispersal
scrambler

Convolutional

>
encoder

MUSICAM

Audio —> encoder

DAB+

Energy
dispersal
scrambler

Time
interleaver

Convolutional

encoder MUX

HE-AAG v2 RS coder &

audio encoder

Audio super

Audio —» framing

interleaver

virtual —>

Energy
dispersal
scrambler

Time
interleaver

Convolutional
encoder

.

Block QPSK Symboal

—>]

Frequency

partitioner mapper

Interleaver

—>»| Differential

Phase reference

enerator

|—> modulator

OFDM

Mux modulator

symbol

NULL symbol
generator

DAB/DAB+ transmission signal

(22! 1) DAB/DAB+ FI&AIAE! J2 =(Block diagram of DAB/DAB+ transmission system)
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Transmission frame (96ms)

S Fast information channel Main service channel
channel
3 symbols R 72 symbaols
- PRS Symbo
NULL (symbol #1) Symbaol #2 Symbol #4 | Symbal #5 Symbaol #4 76
025ms |- 1.286ms” ) ™,

B | -
Guard
interval

OFDM symbol

T Ims

(22! 2) DAB/DAB+ Zl& T2 & (Transmission frame structure of DAB/DAB+)

5ol aA FAE AAC(Advanced Audio
Coding) £ & 518] 7|<o] FAsHHA Y
A% 71% AAC thH] 5ol A FlEoiA = &
Aol AUt AACE AAC 3o 31H] 7]&9] SBR
(Spectral Bandwidth Replication) 7|%5-& 3715}
o] Y= G828 =90 AACHZE I EgloH of7]
o] PS(Parametric Stereo) 7|52 F7}3to] o=
FES ) =91 AACH v2R WA HAcH4],
olo] AACH v2 2T FEle XME51= HE-AAC
v2(High Efficiency—AAC v2) Z 21}t o] RS(Reed—
Solomon) code?} virtual interleaving= 483+
DAB+ #5& 2007d A1 5-3#35HTH5]. RS code
9} virtual interleaving®| -8 o= Qs 5Y $&
S 71202 DAB tjH] =41 AW 2|R] E3t o
A s 7HA =i, B35 ot e #4
71592 DAB+= DAB tiH| tH2-8 2|4 1/2 oA}
FeAZ 4= 9lo], DAB+= DAB tjH] 28 o) o i
ot MH|AE AFE 7t e}, (2" D
DAB %! DAB+ HEAINE Q=S LR, (19 2
+ DAB % DAB+9] %% 2e|Q] 125 Vrepdic,
DAB/DAB+ ¥ #F3l= WorldDAB 3o

oN

flo

A F718131 9l ow, WorldDAB o A= BWS
(Broadcast Web Site), Slideshow, Journaline,
Dynamic Label Plus 53} Zo] ¢ Zel= glAE
2 oJufAE Al 4 = TSRt F7L H|olE A
Bl B35 TSI,

WorldDAB (232 DAB/DAB+ & ETSI
(European Telecommunications Standards
Institute) EF3}9] WL 7M1 &= 7|To =
A ETSI #2(QHE& 7gste] ETSIOl A4 std

ETSIJA= o5 HE B s¢lshke 221E et

2. DRM/DRM+

DRM/DRM+ & 3#&2 DRM(Digital Radio
Mondiale) consortiumol| A 7j&sle] ETSI &
35 X%t Agoll= 30 MHz ofst S=at4= of
8o A 22 W 449 DRM&
festd oy o] FM ¥ VHF(Very High
Frequencies) W 97}A] &4t DRM+ #2422 7l
k519 ch6], DRM/DRM+2 HE-AAC v2 &
S ARRERI 9oy, HE-AAC v2 20t
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. Source
Audio — encoder [ —
y Channel Cell
MUX dispersel encoder interleaver _
scrambler o]
g o
[« w
Data —» Pre-coder [—» Pilot s <
generator E OFDM 7
T (—» signal f—»| Modulator —» =
Energy 8 £
FAC o Channel generator £
info. —>» Pre-cder »| dispersal |— encoder . % 5
scrambler I %
£ ) &
nergy
SbC g Channel
info, ] Pre-cder »| dispersal |— encoder >
scrambler

(22! 3) DRM/DRMH+ FSAIAE 702 = (Block diagram of DRM/DRM+ transmission system)

Transmission super frame (400ms)

Transmission frame 1

” -

Transmission frame 4

0-4 5-40 04 | 540
Sy } T [ symbols containing MSC and FAC cells
Gliard Useful part
interval pan [ symbols containing MSC cells
“025ms 2.25ms ‘| ] symbols containing SDC cells

(22! 4) DRM+ Fi& Zaf|2] 22 (Transmission frame structure of DRMH)

Ho} o5 a8} Q1Y Aol 423 USAC
(Unified Speech and Audio Coding)S 2]-&3t
N #2014 19€0] 353U DRM++=
z70] ghr] o As37] flste] 100 kHz
AES g3t Hf 190 kbps?] Hlo|E] A4
S A3ttt (1Y 3)2 DRM ¥ DRM+ A4
Al2” RS vetlie, (18 4)+= DRM+ A
e 25 VERdTHT].
o

HE2 O
o]—oe

i
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FAC(Fast Access Channel)= W= g A3} o
tE3kE flsl a3k A YRS Ak, SDC
(Service Description Channel)= MSC j4d<- &
w3tst7] 9% AEE AlFstkal, MSC(Main
Service Channel)}+= DRM/DRM+ A U] & A

H|2 Hjo|ElE AlE3t.
3. HD Radio

HD(High Definition) Radio+= 1]=+9] iBiquity©]]
A Ao s T #2082 $E55% FM Ad
o 9 e th o2 E-5to] AHIAE Algdhe
IBOC(In Band/On Channel) 7]<o]t}, 20024 1]
=9] FCC(Federal Communications Commission)
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(High Definition Coding)S AF&-3ICHS

diol o=+ F£0 72 AAEGOoH 2T
Fdle] HDC
J.

HD Radiox= 7] o271 FMQ] sidebando]
CAE A 55 AojH U= hybrid =9} ofd &1
FM tj4l bA1E 4S5 $E31HA] ©]9] sideband

Layer 2

Diversity delay

Analog signal

m(t)

OFDM signal

Yull)

Ve

Diversity delay(t)

mt-7)

FM modulator

aft)

Symbol concatenation

(1)

Up convers|

ion

_|_

s(t)

Hybrid mode waveform

s(t)
All digital mode

waveform

(22! 5) HD Radlio Xi& A|AE! 72 =(Block diagram of HD Radio transmission system)

Lower digital sideband

Upper digital sideband

FM 4=
10 freq. partitions 10 freq. partitions
I
-198.402 Hz -129.361 Hz 0Hz 129.361 Hz 198.402 Hz
(-546) (-356) (Subcarrier 0) (356) (546)

(22! 6) HD Radio hybrid mode spectrum T2 (Spectrum of HD Radio hybrid mode waveform)
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Lower digital sideband

Upper digital sideband

10 freq. partitions

Primary Secondary Secondary Primary
r ] ] 1
Main Extended Extended Main
Protected Protected
Extended Extended
Main Main

10 freq. partitions

FETTTTTT
10 freq. partitions
LI L]

FETETTT
10 freq. partitions
I O

4 freq. partitions

(-279)

0Hz
-198,402 Hz 203618z | | 6040012 (Subcarrier 0) 60404 Hz | | 129,361 Hz 198,402 Hz
(-546) (-356) (-191) sy (356) (546)
101,744 Hz | 97,021 Hz 97,021 Hz 101,744 Hz
(-280) (-267) 267 (280)
-101,381 Hz 101,381 Hz

4 freq. partitions

(279)

(22! 7) HD Radio all digital mode A™IE 2] 2 (Spectrum of HD Radio all digital mode waveform)
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DAB/DABE+/DRM/FM

(22 8) 5f0/E2|= 2| JHE = (Block diagram of Hybrid radio)

of tAg Aes dojiui= all digital =7} 9L
Mers (13 59 Zon, Ag
EY I2E (¥ 6 ¥ (™ DI ErHI),

2 A2

4. 5to|=a|= atr|e
SN TR 2l oo} PEE o

“1 1‘411‘.‘%‘ 2L A% palo] B7ks S 73‘% Py

= o8t LB R B e AH|A

14 2453 ojcof ®213 35

Ao g Agehs 2r]e gl hofE Au|Aet
o EI glojg & IPYS o] 835to] Aled 4+
=5 RadioDNS 5 AH3I3l o5 sl
RadioDNS= ZA|A| o]t AL tjx|g 2l o2 4

)

(H=A.)

#& 4= Q== DAB/DAB+ 2 DRM/DRM+¢} IP
& AEe slolHEE B e FES ThUehal

3l.

50
T

[10-13]. T" &) sfolHe|= 2] 2.9 7|
= epick
& A 7} Al RadioDNS lookup, RadioVIS,

jui
H—l



SE2Y CXE 2it|e oy

RadioEPG & t49 &S 7
RadioTAG, RadioWEB 5 & &

AT TF= A 2hH e DWEE‘EM P

2 AYS soluel= erjog

RadioDNSo|| 4] 738t 32 2831

2 Fof ek

. 228 C|X[E 2tC|L AMH[A

=E

e

A $27 ol FAom U 2o A

of 27}ollA] 4
00l FAGNAL B A
B 5

1. DAB/DAB+

19959 F=3} =2 o]ofl A DAB A8 AfH| A

= ‘Ali o|#jZ, DAB/DAB+E= 48 375
FHOE AAA 71 de] A AR Q= 7
Folet. 9=, }.;E%]o] s =9 S &R ok 20

< th Tl Ao 53] ==2qole

« Australia

« Belgium

« Czech Republic
« Denmark

« France

« Germany

« Gibraltar

« Hong Kong

« Indonesia

« Ireland

« laly

+ Malta

« Netherlands

« Norway

« Poland

« South Korea

« Spain

« Sweden

« Switzerland

« United Kingdom

[l countries with regular services

l!i
i

\ﬁ*‘

[l countries with trials and/or regulation

« Austria

+ Bahrain

+ Brunei Darussalam
« China

« Chinese Taipei

« Holy See (Vatican City State)
+ Hungary

« Israel

« Kuwait

« Malaysia

« Monaco

* Mongolia

+ New Zealand

+ Romania

« Slovakia

« Slovenia

+ South Africa

« Thailand

« Tunisia

* Turkey

« United Arab Emirates

[l countries with interest
« Estonia
« Latvia
« Russian Federation
« Serbia
« Singapore
« Srilanka
+ Ukraine
« Vietnam

(22 9) DAB/DAB+ A{H|A BiZHCurrent Status of DAB/DAB+ Service)
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O Conditionally Approved
O Interested - Testing
(22! 10) HD Radio A{H|A 8iZHCurrent Status of HD Radio Service)
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