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A study on broadcasting service model of medium wave digital radio
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Abstract

A In the rapidly changing media environment, radio needs to be digitized in order to provide regular
compatible service. Especially, most medium high frequency Medias have program contents that are similar to
the standard FM bandwidth, so digitizing radio will bring less effect than it is expected. However, the
characteristics of radio medias are mobility, individuality, site-to-site, wide service coverage, immediate delivery
and publicity, so it is necessary to study the future of radio media to provide continuous services, moreover, the
main discussion regarding balanced development between medias will be the trend of the digitization of radio.
Also it is easy and will cost less to change compared to other medias. AM was the first media to broadcast in
Korea, and its network is spread all over Korea, also the receivers are the most widely distributed which means
the signal reaches everywhere in Korea. In this study, the proper service model for AM digital radio is provided
in this environment in which all Medias are rapidly digitizing due to the advancement of digital technology. The
results of experimental are based on library study and KBS data of sound wave.

» Keyword : Digita! radio, DAB-Plattform, DAB, COFDM , DRM, Ad|A R

s M1XXt : ghste
+ 2 1 2007. 9.10, Al 1 2007. 9.14, MA2EY : 2007, 9.22
*Aeddm e 2



150  #E AFEFEREe #2007, 9)

.M E

Axe] WaEe txg 7len Ayl #H o=
olsle] 712 virjele] gAY gD AT mjrjelr}t tekt
g AwAx Fel2 wslsin ok 71E Bl oA
g A g9 Tvel AAWd 1ela CATVZE tAlE
2 ARG fEsigAY, A Fol glem, 1 F% Z A
Aol EFges AY AHlx HUW HFIGelMe] ==
a3 g, B Rokel A3l el el AR|AE €A
g TPSE 543ta ok

2005325 A EEE W told4(DMB)©] A4 A
Ao Zhzk Mu)AE AAEEE, Qe TV IPTVE
B2AAQ Mu| 25 ¢F3 Sirh
o9l = tl¥t Folg VI7|IEE & TSI AH~
2@ AquAS ATEL v &9 A4 Fuo)old MP3,
HAAFER 7152 k= PDA, FuUig HEjnitlo] Folold
PMP, ©l¥% =ES9 UMPC/} tiEdelct. HIole
PMPY PDA § 2l 71712 TV gibje Z6lzs ¢
Huyloz thetibel 27| A8 (Podcasting) = 57430
gre miAle = tE AguAz 2dstn Ao ol@
zHld Yoy @], Mulavt SEEA 2kl A
Hl2 delA 71E gree 99 ol FHdin gleH,
Agsrel ol 8A7t olg ol &3lm e AFeld. &8
B§ e 2ade saw gle AL oin, 289 &
te 2z Zwdde FF BE f2 & ¢ e N4
o] EolA)7] WFel A oy I £

ojs} o] wheH) Wslshe vitle] FRAA He o
A7} 2HE oA Agshe AN 2AEE 2] 9
FAE U Ao AA3] aqdrt. 2y FIk¢
nEE 5 o siA] F4zQ Ao Q8 oxE HE
o] o]Fo] A|A] 1 Sirt.
olgd e wAle o miAld) vis) FI4do] 23 aiA
2 gort A& o Mu|l~yl Beditt uEy B |F
AAE gAE A8 A o2 A et B sjA e
AN $HE APE & 9& A7 ok Al 2l
Hlokg KBS9) 4847 E ulgez AAzA

°lF sl A2AlE AM i Es Hast 7led
B4 23 Mula 83 Sol dlal Akt e, A3%dl
AEe @A AAHez 443 H1 de AM HAgsH

wrbalal AM TiAdEt) 99 A da A7 AL

o, A4Ae FUAHKBS)7F 4418 DRM A g
olEls} A3Fe] ATUNEE vigez IFudM tAPAM
uE 2ol A FPed Aulandd] dis o 7R ek
A AN FAF Gt A 5FAE dBoE AMET e E
UAge AE A 7B A Mula Bde] RoiQ1A] A
ekA} gt

I, So2ic|e ¢

21 e

30Mtelstel ol AP FHoq 9 A S edo
Hold oje 2 Al AN S AFAZ(AM) ] 3
2 oteg kel dof A&t AMTd2
SH(wave propagation)®] RE(XEstst ti71dsh7} |
ETH %Zﬂ“‘-b‘“ﬂ W AFE AA HFTHLE A
T3] WEe] WAL SHoM B wf A7 W &
o} v W Aol FMEE] Blg) ol golA A
& AMESE 713lshe Aeiolnt.

ohdET AMMES ARE TheT ek AM, AMEE
o ¥uz AMgEE F3 2 dae A B4 =9 A
g7} 27] Wi W W7y Fuol {2t A,
FMEE) ge] oAzt obd Ao $Altet dAlz)
7Fsska, A7) 7Hdel Agete o] A AAReR o
F 2350 gt AA, e B4R 2 ARY ;72
Qalel 1gF FRAG] a7HE AdWE B I
o Agsta felsith A, dL o] $ALE F7H E
' 3N A% A AR E g1g 4+ gt

Hi o2 ol 2e HE X 4 sk of
227 AM Wl B AR, AMEE o F 29 &
B ool Hjgle] eHle FAol FA %, ¥ Adel
39 AEihAZ (9, IOkHZ)Ol Fol A2d  Sle FR
Zgo| 3] AFHolth. A, FAL 7% A F- 95
vel 4 w2 | A ‘Im"l ggstn WHAALT
9 24EE HolA FUE FAMIGol B A, =)
A% AMT T ZH2E WEshe RFFMo| EAs)
of, AA AMEES) AR 7L 3] Ax, HEY %
o] AF PR ol AAAQ WFAGo| Frh. UA, &
shlgold Falee] Wwg WA (L 349 S A
H) F47] Fdol ofel e At HHACA TS Fo

= o

il

EV a ofk
o

:—.



3% dAgade B4 mde BE 94T 151

22 7l

AMEEE 30Meel3te] Foig ol & F9h4
526.582 ~ 1606.5M(NHE 1,080k S Gobids
= 5.0Mk ~ 26. 1M FoFE AR STt olE HT
4L Fole] A% Fole AEAE oRE A Etet
TLIE B AHgStn dle) Asde FHE A
i vk ek AMHE-E El widle] Hl8] Hgpdol
W oial Edof WS- FHokgk BAo] girt. 53], Fuk
A oRlle F2tue] dgom Tao| At Yo A
21%9] go| Aold mWE HAMIR Ho|Y(Fading)
7b A, ol2ig date) B4 wlEo] AMEES 227
BAATATU) 38t 71791 2594559198 (IFRB)
o] TAIE wa glod F8 F7ond A o)A Aldz <

A7) £92 wolok sh= MARL] Ytk

EM
=<

o o

2.3 Md[A

AMEEE 7P dA S NG QAR A e
37k FEEADT $407] EF go] BgEo] A ojr]oA
U S Y F e dEE 33 Auag Ad
wh M| zol A oA} o bl Hole A E
o] O == 10MEE FM 2002t v $- Fadle] B&F
o] "ol tF FE AT ¥ FnE FMEF
o] zHj#He #4E B2 RDS(Radio Data System)ut
DARC(RAdio Data Channel)&9] tlEd4g A3l
Act. olAT o|F wWE FMHo] EAHoz HFEHY]
AlZsEA A8 I Fab WEEe] FMoR FA] Wsl
t REFM o] S8 St

24 4o

AMEE A Bt F0E ol &3] WlEd] %=z
AEE AA LGt wed B2 #32 § Aoy
AR F &do] B miAle) wEl fEleh SR fla
T% A Y o (radial earth)E Ax87] 98 He
x] Hao] FBasdie] ¥|HE 8| go] € viF Hl&) F
7¥ehe &@e] ok

. cixg AM 259 7 -

e

dutro g OxY el Ade nFEde] Wiy oy
g FEAFo] 7Feslthe B0l ok AMEEel drE
3z o3t Aol glck 4 FM Eie 50 W E4
3 RDS &9 A& dlold] Hdo] 7Fs3ld, Wxe F3t
T E71 E2e3 Aol vt g ZE ujAEe 93
71 BAEES Hdle] dRe| Fular) "aslt) siAg
AV 79 4833 A 2% 72 oldaa
gl tAgdeE Al AXske M= (In Band)w
A& AMgeEp] Wl Hre] ) Fulg: HH) Bggst
ot ol A AA] A] ofn] AFF ulgl o] W
g F49 AL e g wiAle dxdale] o)
g FhiA oz dajd )l tAgsle] A dele] Het

olgigt ¥AIEE FES] e AA oigxe) 2w o)
oz FgiFl txE H& AdE ARg A 1 A3
g SdE & & Ak oyl gxEsle] AHe 22
o2 Aol Mx] g9dol Fhedtm ohdE T Wil EAl
WE FEFA H2AG(Turbo Channel)& AR 4
ol FAE o] £EH S A & Yvhe Holo}

32 AM 2iH|Q CiX|HetSEA

3.2.1 DRM 4

19964 HeldlM f8 2 u=e] 2 v BARAESC]
23l vF4 Zejol F - dul upel o] tAsl] B
Fo A} dastte Ftivh 34HU o)F ZEE
sted 30M o3t el td SAWNEHAE Ader)
9181 DRM(Digital Radio Mondiale)e] TF4=%x,
19974 v|= a7kl DRMS A WA Fa3le)r)
Rt 19989 3¢9 F= FERFolA 2070 W DAL
Eo] UAd AM W5l Ui FeiZE dows DRM
o] 2oz wE3) =ct.

DRME WA, £94l7] Azgal, A7, vEg=a
LA Fo2 o]Folzl HYdE] AdMMges FA FHS
FZ0F njF = B T 20779 90 YA} At
=Y

1999 1193 20019 69 Alold] HEHAEES A4
3o Bk FMeA o)dde 43sigen, 20019 499
ITU-RAT BS.15148 <1591, 20019 99l ETSI
FA(TS 101 980 v1.1.1)& E5ssien, 20024 64
de IECTE (PAS 62272-1)e& £t 20014



152 #E AFEBREE w2007, 9)

890 ¥ IFA 2001eME Aol Aatslo] o]gral A
2 AT, ohdEa eI BAMNS AYS e
20024 19%E 2970 ZgzoA] ABHH2ES AN
gtgen 2003dole FEE AlRtEH.

¢

R o o e

18]

[ ][]
I

=

o .
L4

32| 1. DRMAIAE] =
Fig 1. DRM System Structures

DRMS] A =Y F2E (a8 DI o] F417]¢A
27de Ad AEe Mulx #¥® HYRE Xd FAC
(Fast Access Channel), 2tjes}t ©vle]HE Xk
MSC(Main Service Channel), MSC2| Ad ¥ 53} =iz}
oE], ete 4 doje} Ase thFs 7= AA JRE A
d SDC(Service Description Channel)2 FAd=e] glth

* MSC

E MulaES AT dolelE DRM thEslrld 43
dth. MSC(Main Service Channel)$} A2 HE &2
DRM Ade] Wiz E3} $ARC| osir AP

* FAC

FAC(Fast Access Channel)& A3E Mujx A9d
Heol A~dER AF, AeHe o] T Ad dEinig
o gt FRE FE3Mt ol wlel fAVle vEE)et
thEalrl YR Mulxd tig ARE da= & 5 Qlch

* SDC

SDC(Service Description Channel)E WE}z o2 A
g Jbsd FueE, Fog 2A4FE YL viElH
(audio metadata)F Bt 2 oF3ly] Wi e~ &
Al g ARE Fo80)

DRM wWle] £42 thg3) 2o,

A, nFEA er]est gt dlolg] Hbo] 7hs3lt)

4, tAd HEg dxe] Fog Eb gg go
DRMMHl2 Q=g AMS37] o Zol Ef viA)le] sk
AAY dxel Fo FEr Fe gloh

AR, AgH1go] AEa), 7|EAEE FUR 288 ¢
e, OxE 441719 FEx opdEa 44171} 5u)
o3tz ¥ &3] VIS AT F glo] Ag| gL
B2 4% oz Fzen,

Y, Z2ae ol 548 AS dAxg 9y T
2 H5E 4 o] FuF ol g &S And 4 g

THs, AMSS AASHE A fiEoA] ARge] 7hs7
9 ot} Agt, Zo, dule] FEOE AL sl
A4 v FFolt}.(1,2)

3.2.2 IBOC(In-Band On-Channel) AM 4]

IBOC AME FoHMW) #5e] tAdsE 98 =
o] /Eg A" er]e WAt wFE T opdE
a 9 wEES $93em o) uXE AEE 9% F
B BEt o) ofgr] wiel JE Fu fldE &4
g REE A € 4 e Wl A Gy
webA @ AJzko] Rt Fojlof Whalo] A= w1 483l
%k,

IBOC AM- 1990dd] %€ NRSC(National Radio
Systems Committee) FE2 DAB Al2%] 7ol 23]
o} Zdle o8 e HlE $3 w0l E sl s
golE Eol2 FEFY USADRY AZEOIS Adgd
LDR(Lucent Digital Radio)7} #H#atar WAl #Al2A
Eo| ti Adte A2E A Ibiquity® E¥eta 2
ARer Jlag ME3ld 20019 897X IBOCHH]S
Yo 2EZ 831, 200189278 NRSC(National
Radio Systems Committee)$t FCC(u|gL4+EA9
3))dl gxEd AM HIAE ARE AE3tn, 200249 Fu7t
A AMZ} FMAlzElo] i3k 598 25 o}, 20024 &
¥5E dAg S oids ¥4 At g

IBOC AMe] 542 chew 2t
A, 7129 AM B3] FAE #AT 3lol A2
& Fue @] Ba ik

SAl, FM 429 243 gAE 7% dole] Ho] 7}
s

A, 7l NS B8 4 slol AR W 7}
S



A, 23y dgo] ¥4 A+ A3E 9 Foe
2 94EE 3ol FAF o8 BEE AnT Ao
A, Fa o] Pisle] FEI AR € o
Ao Hj3] thekgt FRE nFLAR WEE] oHE A
Hol 3ot

ARA, EAEE HAR OXE HE 299 AP T
7] B 2 g BETge] o8] oidra U
LY WETY FAE MAde S0 Y Sl 2
K3t

UFA, DRM 43t ge] oo} gl it 1t4e] gl

IBOC AM®] A = 7|89 olda2a wWda 54
uhgo] 7Ve% Hybrid 2=9} All-Digital 2=9) 271X
BTE AlFR

Hybrid 2=+ (2¥ 2)$} 2] 38 ez 4
3 14.TH71A) oF 29 4kee] TEES A3, thA] ohd
23 AN Ui wet B 2ok 8 Z=vh ich
All-Digital 2=% (23 3)3} Zo| 20/ HIFZE A}
43tk 92 t}A Primary, Secondary, Tertialy 3
el MEwmEZ o] E2d) m} ARSI ok Ve
g DRM A2 7129 oldaa AMGT FAMNSS
g o, 71& o2 AM FFdgoe o YAEd
ZTE Aol HuUlx] gAT IBOC-AMeIXME tAgiEE
Z4%99 (core) 714 (enhanced)FH L2 FE3IA 7|&
ofdZ 1 AM FHtge] siM(enhanced) FE S T
AZE Ho] Bt} (3,4,5)

i
Lower Diglal Anelog Upper Digitel
. Audio Signal )
Sidebands (Monc} Sidebands

Freguenty (Hz}-147156 6294 A5E55 DT 4655 9284 147168
Subeamer index 61 43 2 <01 a 51 8

38 2. |IBOC AM sRol=ER|E 2=
Fig 2. IBOC AM hybrid mode

F3 dAdgd e BeAu A 2dd A A7 153
Lower Digital Upper Digital
Sidebands Sidebands

[_ Tertary _|F Prmary Primary --“— Secondary -I

Frequency (Hz) 84477 49055 437§ ae? 4955 W77
Subcamer ndex 52 2 R a 52
17 3. 1BOC AM All Digital 2=

Fig 3. IBOC AM All Digital mode

3.2.3 AM Elf|2 Cixjgsutal

ol A £ nle} o) dA) dAE AM e
DRM3} IBOCe] Q&H, DRM2 30Kz ©]13 tidolx &
£ 7Fed tXE AM A o 2M Fubidd) dopid
g OAEE BEE AL Polct. Foe EE FA
7 348 2 o223 Wzl mE duel dedt A
E R BE, dxdegs  QAM(64-QAM,
16QAM) S AMg3tm ¢ 7% 23S 87she B3
M QPSKE AHEE 4 it} AW og= OFDME
AR & old2a AMHe] EdEe] e Fuie o
9L AHgEtE, U YE¥eE MPEG4 AACE Al
43l AFoRE] FRE 0|8l 1 B} w2 714
0 FurE aRFHoR YA 4 3le SBRE A3
. AF V5% HEYC|Ex 24kbpstt A AL A&
Al ¢ 20kbps ATE AMEElm Yok FM $F¢] 3%
I LI o Ll Eav e o = A )]

IBOCS o4} FMi-S Uxga A%l 8
Aoz Zuude] A9 or)e dEWAE Lucentold
N2g PAC(Perceptual Audio Coder)& ARRslH, ¥z
BHog= QAMelH A$e2 OFDME At
tlol8) && < 20kbpsEA FMEQ 223& ¥4stm 3t
o3 Frldoleiau vt shgsith (& 1)S YAd AM
grie WS 913 DRM %23 [BOC-AM #24E Hlw
g Ae] OAE AM W) w4 A3 DRMolY
IBOC7t 71€3dea & Ao|rt §ivt. vht nF EFEQ
[BOC-AME @slo] the 71&E5E 13, DRMY A$
o5e ALF iFEe] IrtA F7F FEORE AHdn
W7l e fveEtE F - uuis 148F2 2 DRM
< A o] nigzlsicln ¥} (7,8.9)



154 HWE 7 FEFREE RGE(2007. 9)

E 1 CXE AM dSHA v
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Table 5. broadband mode-application model and services
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Table 6. narrowband mode-application case
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A 13kbps 10 3
(16QAM) 16kbps 12 4
B 20kbps 16 4
(B4QAM) 30kbps 24 6
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Table 7. narrowband mode-application model and services
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