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rogf'd cast Networks
{DAB/DMB, DVB{T,H}

/

7 UMTS
_Boundary of DxB__

Bilin SIP Proxy Signalling w ap i
° VHE, Server Gateway Accounting

L ef

IP backbone

~JP-based
7 micto-mobliity. < Wireless

LANs

(g 1) MY 8S - 4 88 HEYT HEx

| Multimedia for Mobile |

Files [

IPDC: CBMS |

Radio

DAB

Convergence of Broadcast and Communication

* UMTS : Universal Mobile Telecommunications System

" MBMS : Multimedia Broadcast Multicast Service

* CBMS : Convergence of Broadcast and Mobile Services
*IPDC : IP DataCast * MOT : Multimedia Object Protocol
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AT 015541 AlAEIRI IMT-2000A A% ©
o) #23l0] 224 29, IMbps HlojE A4 olF
Hejn|tjo] 9 NEA AuA AFe B0 R Al
golont 9 BFoF m&of Avjsie] $T o
B ZAo] Fr8l= 3GPPY ulZo] Frdt=
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o|F St HlE7] XY 3GPPIllAE 71&9
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Channell& 7i5te] si3 dolelE Bt ag4o
2 A4 4 Q= HSDPAS EF3l7t HEE o]
20049°] Rel. 5 7] ¥ STt HSDPA 71&
2 7]&9] DSCHell AMC (Adaptive Modulation
and Coding), H-ARQ (Hybrid Automatic Repeat
reQuest), FCS (Fast Cell Selection), MIMO
(Multiple Input Multiple Output), Stand—Alone
DSCH 59| 7}&-& #-85}¢] 5MHz x 29| % E0]
A 3t8Fg A ) 10 Mbps, A3FE 2 2|tf 2Mbps®)]
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MIMO ¥ beamforming & & 2 719
8o o3t OFDM 7|'H& HSDPAC] =%13171 ¢
gk =07} 7 Folck, olof] gt #Fo] grd A
ol 42 g2 F 7129 E2AIS-E 551 SMHz
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et = 9= AMSAPIAlRE OFDM-HSDPA 22
MBMC (Multi-band/ multi-carrier) 2HEZ &
TS Bot] 1EY AEES 39T it

F71399) 3GPP20llAl= cdma2000 1xE 7i
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A& 445ttt HDR (High Data Rate)® ¢
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ElE A5k 342 A AskA] ¢ emda2000
1%l backward compatibilityS A58 4= k=
ool gltt. ol E s Ast] lste] 3GPP2olA=
glolget 37 548& Adske 1x EV DV Data
and Voice)ol| thet F23} A¢jo] gzElof 20044
290l sl3F 2 3 IMbps, AF8kE3 oF 1.8MbpsE
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Area aSynchronization) 7|&-& 28315t

2. WiBro

z7) 54 A47142 MMDS (Multipoint
Multichannel Distributed Services)tt LMDS
(Local Multipoint Distributed Services)2 2=
+ LOS(Line-Of-Sight) 740149 14 44
& WAo] 72 o]F3UHh °% Non-LOSIM =
2 o HofHE AT 4 e FHY FAY
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58 AAfsigen 20049 39 PG302E HAS
B7slglch PG3020E FARLATRE A A
2 YEQ I AL PR Ad Hoe 28, ZAEY
Ad-Hoc 5, IOT/CT Task Force?} &3k Q1

o 249 UslelA] ol57He] 2HUTE S35t

BWA
-
MMDS ! IEEE 802.16 IEEE 802.16e
LMDS , IEEE 802.16a WiBro
; IEEE 802.16d |

Wired Broadband
Access

DSL, Cable, Fiber

« DSL : Digital Subscribet Line

« FWA : Fixed Wireless Access

+ BWA : Broadband Wireless Access

« MMDS : Multipoint Multichanne! Distribution Service
+ LMDS : Local Muttipoint Distribution Service

* WiBro: Wireless Broadbjand

~ 1998 J

1999 ~ 2004

>
J 2003 ~ 2005
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2lck, 2005 4ol IEEE 802,163} Z34S vhE:

3l 29HA 49| Z<to] dEIloH 6E T
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3. 4G

ITU-R WP8Fi= o|2fgF IMT-20009] 7155733t
£ $89 IMT-2000 Enhancement AJ2]3}
Beyond IMT-2000 AlAglo] tjgh =2 s}
I gleH, 20009 3 A4Ee] A Ut 5
Zof Qlok ¥ HE 2002 3Ye) G 73 3
Olo| A} E2J%l Beyond IMT-2000 Al2® &
Communication Speed vs. Mobility®] W82 =

Mobility

[Systems beyond IMT-2000]

¥

New Elements BS digital

High

Medium

Low

y Nomadic / Local area
wireless access

3, of Systems Beyond \.., Broadcasting

g Terrestrial digital
"::. broadcasting

Communication speed (Mbit/s)

<—> denotes interconnection between systems via networks or the like, which allows
flexible use In any environments without making users aware ot consttuent systems

(2l 4) Beyond IMT-2000 AlAE0§42] Communication Speed vs. Mobility
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o} £}, Beyond IMT-2000 A|2&8) $417]&E o]
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& olF 59 314 Hloly 4 7]<¥} Nomadic/
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A QB ARIAE AlF8l7] {13 OFDM H41¢]
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DMB9| 7]4to| ¥ DAB¥= Eureka—147 =
Digital System AR%= 22|11 ¢lom ITU-RAA
zohul/=z2d o A4a 9 4 dAE A9
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Services Encoder [P Coder [P
C——
Data Packet Channel
Services™ P My Coder
via K-OMB KOMB p
20 —p AV Servioz nnef
Services | Ercoder tx [N Coder [T

Al B5-& 19881 E AlRkE| ek,
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T4 SZ 2717 YIEYA Cell AfolE o5
S Soft Handover® 7Hg3tth, <18 7)ollA]
DVB-H 14 29 DVB-T $4 £5%7} 2ol
1=

A Ao Gt BH4E Y3l Link A%
QFHET 7)%22 Reed-Solomon (RS FE9}
Block Interleaver2 +4¥ MPE-FEC(Multi—
Protocol Encapsulation Forward Error
Correction)©] F7F=|9ioH, o] 7]&2] DVB-
T Channel Coding 9| tH4| Channel Coding
S 3o 24 Time Interleaving 7]%-& ol A%
A5t MPE-FECE A8 7% DVB-TEt}
7 dB A= Gain] ‘AT DVB-T 4% HE
Yete] TS flaf T 2E dlojE A
+ Transport Stream Interface o|49] 0]F:0]
A},

Multiplexd Z%E DVB-H Elementary
Stream®] TH}u|E Signaling DVB-T ¥&9)
Transmission Parameter Signaling (TPS) X4
off thgh S ARSIt} TPSE #wo] AH g
& A8t #A17191A §9 Parameters Al5et
o}, TPS A9 Aj2e 2452 Multiplex el
Time Slice’ DVB-H Elementary Stream¢] £

(E 2) DVB-H2| &% Z=of M2 njatmel

Ast=Alof gt A Kot MPE-FEC ¥57} 243t
31L+9] Elementary Stream®] A% 9J=A]of
g HRE Al Fe,

F 2004 Hi uel o] DVB-HE DVB-T7}
A ohs 2KS} K =5 236t o] 54 98}
o 4K ModePt= HEHZ BREES F714 02
Y}, o) olF Al AHsta o] Aula
$41& 7)A8k= Enhanced Signaling Channel
= A5t DVB-H7F A ¥she 3714 YES=2
Z2Eol Bsto], theFet Symbol Interleaving &2
= WHAo] Aojelo] girt, & 2941= DVB-HS) 3
7H] A% BE sepilgE Hojgr 4K REE
DVB-H A& JEAIZATE ARSE 4= Q1o
UA] & BEof thgt AEetoln] 9K B9} b
WA SENOA F417] Al 28 58 = gl
n, 8K 2= tfju] o]5 =41 A} Doppler Shift
o] qasd] disf 9 wzstA "ot £8 DVB-
HelAl= native inner interleaver] in—
depth interleaver’} S7}=|%ict, @7)= A
&6l B0 net 7|24 02 AFEHE native
interleaverS AR 4= 9o 9Ke} 4K B L9
749 8K HE9] w2 A3} interleaving

depthE 57MI# in—depth interleavers A

OFDM parameter 2K 4K 8K
Overall carriers(=FFT size) 2048 4096 8192
Modulated carriers 1705 3409 6817
Useful carriers 1512 3024 6048
OFDM symbol duration(ys) 224 448 896
Guard interval duration(us) 7.4, 2856 14.28,56.112 28,56,112.224
Carrier spacing(kHz) 4464 2232 1.118
Maximum distance of transmitters(km) 17 33 67
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gl %= 9t} In—depth interleavingS $j3 4K
no= 2789 OFDM symbol, 2K HE+= 47)
9] OFDM symbol& AR} (18 82 In-
depth interleavers AMESIS 7S 2QKHES}
AKE =M 0] AahAte Lrehic

3. FLO ( Forward Link Only )

FLO A$412 20041 Eof 2JajA] At
Holonm FojEe] desfadE 9% Advle
(Air Interface)o|tt, B 23l ARt 7&
MedioFLO®} FLOO|H, MedioFLOE E8A4i%

of ¥ 2ZEYo] ERAE Loty HE7le
(Air Interface)2 FLOE ARSIt Bzl
OFDMol™, 4K9] FFT sizeZ AMERICE wfehA
subcarrier spacing< 1.355KHz¢]% 200Km/h<)
SHLoME Alo] 7HsdE 2ol o AAE
A3 A= turbo coder’t AFEE™, Layed
Modulations E=¢3te] A=t shte] wHboz
FOoHA A HHpol 7Rset 2E 7HA AL Qi
FLO9| 2 A& DVB-HE= 94 DMBo] H]
3 w2 g Aol gltt. DVB-H —?~ Time
slicing 7]&& o]-83to] Al7HA] £4t 71e2 A
&8l HdHAEE o17] el 3~4% =9 ZH%—!
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(32 9) Typical FLO Network

HAol dasty 94 DMBY %%+ Time
Interleaver2 13t XA 2 4~5% HES] AIZF
A o] Akt FLOY 9= 1.5% oo A
g wHo] ksl $87Fs% Ad = 6MHz
o] G ZoA] v|t) 9] A Hof 157] g
(QAVA/15Z|%/H.264), 2T]2(AACHE Fd)
1070 AdS AT 4 gloH, IP-HolepiAg e
7Fs3tct, FLOY e A2 cdma20002+9]
HFeEAH| 20f| Qlth FLO= 34 IHE Forward
Link Only &} 7]%0]A15t, ¢cdma2000%47} 53}
o] FLOZ 5942 B T3 Al H3g o
= Ho| 7FsE #at ope, (1F 99 o] P
g Au|A FEE Lofsitt,

4. Satellite DMB

CDM 7]#] HAd gtle e del
ARIB(Association of Radio Industries and

34 Wes-Z-H-8-%

Business)oll 23l %= A= &4 ITU-
Re| Wiet BO. 1130 $14 H4-& st =&
Aoz Z71sl7] §I3t 49| AY=S At
et o7]oflAE CDM #H4)2 Digital System E
2 gsial qlot

EA-oJAE ITU-R BO.11300] ZEg=]o] Qe
Digital System EZ HlEo2 CDM #4219 t]7]
g g2 S HAoer, Digital System Ex
A S R ShL 9] el 712 A
A ANA" F2E AR $E=(feederlink earth
station), 948 94 (broadcasting satellite), &
712 59| AATt gap-filler, & 5:417], 12
A A7), AE A71E AR glnk HA
A|Are] £Z=tol| A FSS A A (Ku-band: 12 -
16 GHz)E AME-31o] geostationary {143l
N2 E $231 Y42 Ku-band £ S-
band(2.6 GHz)& ARg-sto] AAFe] 41710
A 55 AEsic) AT A4 4171 Atelol| Y
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w213l7] el Aols FE7IE AN, AV
off AHTE AT = = AF o 500 m A
olue] XL AB|AT 4= gtk F HA gap-
fillers 814 3 k¢ W& A9 An|Agch 1
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A7 7S BAAA 4 AT E P=FA171 2]t
CDM "ol A= algkollA glola 4715 A
4310 o] YL FEIIIL glon, of7o] pAldt
oA L} tho|HAEE ARSI Al A
SRAFAIZILE, FjelAE TURIH o7} 2005 449
N=ste], 5YRE LA RIAE AFeiglen, &
A wge 7, 2r]Q 204do] AlFEI 1
5 H L 1470, 209 247 Al BH
313t glet,

Satellite DMBE 2.6] 2.9} TV AH|A7} 25F 7}
Sote® AAE WalolH 25MHzd9] ol
CDM HFAjo & v|tjert QrjQ AT E W23l
A4 ¢+ o, efe gF Fug faow
MPEG-2 AACS A8t CD 29 582 A%
3l H|tj o= MPEG4E AMSSH] &4 Skbae
320x240 ¢} 15framed] TY¥E A5 27
ARS S U5 o2 28 B35 ARSI 9
B B3 (outer code)Z RS(Reed—Solomon) #25
ARgEH, A7E QIEE RS ARBRIT (TE 1002
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Video/
agio ~® 1s ™M
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ALty e TS e
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{204.188) ¥ ntereaver [P Encoder [P inerleaver [V
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(E 3 O|SZE|O|C{o{H[A 7]E b=

DVB DIMB(DAB DMB 0
Oriai ) Dérivative from T Derivative from ) Pribrietéry format Qualcomm packet
gn DVB-T DAB data tech.
) : OFDMY/ OFDM/ CDM/ OFDM/
Modulation/Coding . . )
Convolutional Code & RS | Convolutional Code & RS | Convolutional Code & RS | Turbo code & RS
Bandwidth 5/6/7/8 MHz 1.536MHz 25MHz 5/6/7/8 MHz
Time domain
Yes No No Yes
Power save
Frequency domain No No Yes Ves
Power save
Channel
L . ~ 5 Seconds ~ 1.58econds ~ 5 Seconds ~ 158econds
Switching Time
Channel Per 9 Channels 3 channels 20 Channels 20 Channels
Transmitter (~300Kbps) (~250Kbps) {(~300kbps)
Channel per MHz 15 ~2 (1 ~3
Video watch time Goal ~4 Hours
with 850mA battery Demo ~2Hours ~ 2 Hours ~ 2 Hours ~ 38 Hours
(& 32 DVB-H, DMB(DAB), PLO ¥ Satellite 2 HHAE A28} 1 0|9} FA|of AEE- 42
DMB 9] 7]z tigt u]ao|c}, HE Fotl7] Alastginh, HE43l 9= olF
SAYE o] &gt BAf AfH|2olTt QR TV
£ AASHAY B 2E HFste Soll EAMIA
IV. XIMICH 2E - S 88 7152 A2 2y A9y 43S 74 gl 2744
g2 MY o} ol AALHA Wl Bl ] A4
& B ool waAslo] YA ofy
drgoz gl Welujtio] e dz W ARA B RHAL P QA 22
U TV 2282 2 W5 YEYIE o83 Sl %o}— 8- WAt &4A AT
ohal 7RSSkt 12, 239 olF 54l 5 & o] gdto] Mgd 4= glom o] ff 2 YE=
&3 WA ol okt BN AFe vEoR ol &8 FAIG A= HELE oo FEd 4= 3l
oheFst Heju|tio] Ar|A7} 7hgsHA Hith o] th= Aol
gk AlolA] HE AFARRE AL ARARRES] A ozfgt AR W A9 & AU of
HlA go] BHFR|7] ARSI B Aulio Utk 22 ol dE|n|to5-C = DMBS} DVB-
il A ARk ol s A7 iy Y] ks B HZ: ol Aol Hrt 2gietx|of gt o5&
= i}, L}, DVB-H 2193 WorldDAB H%g& A2 ¥
J™d|, Fo EoAE e SAlo] tiyst &p7) Alzgon {) DVB-HS} AR 22t DAB
7|Hhe A4S B9 A S 5 skl Af o 7Rk & 78 7St 35 o i) F EEE
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