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FOR DI G TAL MULTI MEDI A BROADCASTI NG Technical Field 5
wab@spemssent i nvention relates to a digital nuPCT/ERANE/002916

broadcasting (DVB) system for transmtting nobile

television (TV) contents, e.g., video and

video-related nultinedia data, based on a digital

audi o broadcasting (DAB) system and ot her diverse

digital broadcasting systens, 10 a net er
2 Corptran! et S S e T o TR 2 R mp P e
programthat inplenents the nethod. Background Art 15
A conventional djgital audio broadcasting (DAB) and
oﬂféﬁﬁﬂﬁﬁénégfﬂﬁgital broadcasting systenms define only
basi ¢ mechani sm such as stream node and packet node
based qn the presence of a synchronization, sign . :
wi thi n TS (PRAANE o FFSRSAE ASdAracs Pea?mdw@vai multimedia
sigaaddtefdingy onl yorB )20 tdpdisdn SSi Bo f orvBdnohitaiag mobile
st ream but theﬁ So not include "any specific gpthog —related
f Fr i Fectve (ENd sEEBFEREPansTi $si o vitd€o AngeCre-ate
maldlidiedi i datdataAl spaseast of 4 hemh@pplly aodliy abroadcasting
single error corrﬁction code to o ercone s¥st$n1 , "
perF et Fh gt a FIoTe cabgets by het 71 pat Refaarhyry systems,
and hden@®d Eﬁ@ﬁb@f,eghgcbidbmpﬁFHBJﬁéJ%?HIbChﬁ@@ﬁﬁing medium
environnent,, This 1is becayse they are designed ,in
SO de A BT DI £ Frbr e B Vel U OFS dRel o
or a lowquality data service only. For exanple, in
case of DAB, a target Bit Error Rate (BER) is 1x10-4

& L However, in order 30 to satisfy a
stabl e nobile reception quality of video and
mul ti medi a data,, the target BER shoul d be at | east
To-8 antt F4 TGP hard St So0bta 9§ hBZBRRCOSERE) nDRE)  and
t hecreonvenitianad AR tsYIst ehcanidaethely disgistalns define only
broadpasting syst ens %esigned only for audi o service.

1 BA5 200876 %%g;%mpé*ﬁf: RFG037 0F1 6100 Hfie PEFomCKet mode based
reguitied pecesses i by dSsandevoMBation signal within a stream

to transmit a data stream. They simply define only a
transmission format of data stream but they do not include
any specific method for effective and stable transmission
of video and multimedia data. Also, most of them apply
only a single error correction code to overcome system
performance degradation caused by multi-path fading and the
Doppler effect in a mobile radio channel environment. This
is because they are designed 1in consideration of a
performance target wvalue of audio or a low quality data
service only. For example, in case of DAB, a target Bit
Error Rate (BER) is 1x10™% (BER = 1x107%). However, in order
to satisfy a stable mobile reception gquality of video and
multimedia data, the target BER should be at least 107% and
it is very hard to obtain the BER value in the conventional
DAB system and other digital broadcasting systems designed

only for audio service.
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digital broadcasting 5 systens. Meanwhile, the DAB

will be described nore in detail by taking an exanple

of the Eureka 147 DAB systen1 which is a DAB system

of the Europe. Fig. 1 is an'exenplary diaggan1sh0ﬁﬁng

a convegti.onal i nge the

| atter ﬁ%l?gg rfQSOE%S%%ropean couf%fﬁg] hgge new  DMB

acﬁrwmﬂma$ﬂimntaksahemsearﬁhron fm&hSman33mgS|ohigh quality
c rov. pa hi gh- qu audi.o service

|n Iﬂﬁﬁ?G re@%%gfonhgy orga%fz&hgnﬁh Elit eka Hi?transmlSSlon

j ciringoj ecf. the PARBCerkDIX hear Chieek£x t ibgbhal broadcasting

Fr Yy Division Miltiplexing (COFDM, which is a

mul-ti-carrier nodulation schene strong at nultl-path

f adi ng, M&ﬂ@w@i&bviﬂngiDRBrwilEXﬂBItdeétDmped more in detail

YEIL ch is.a_s ressi on
nejﬁq%a%%rgt%gngn? %%gog Fghtgha k%t?4gu§$gp§§s em, which is
pr&)gﬂwnsmb@‘éntlmrtmdimband tested for their

per f or e. 1By, the ear 995, ;a DAB transmni ssi
schenen%E% a Europgén §?ﬁ% ar%t%h%%ﬁﬂmmﬁgoﬁﬁ%%l3p88nventlonal

IrﬁuﬁﬁkdyEﬂky&ABwﬂyEMng a transn1SS|ondsghene as
shown i a at re ode usi n
t he %ﬁgﬁ% é#%%dggkgﬁgorgﬂ%%ryg 180 Fr ed <§§§gg countries

tth&n@h @mtewalgy @m@©stsh¢nscran®hechtOOdlspBBsettheSm1351on
erkecﬁg%{'n ‘hla% éﬁql% orv%.%l%engg héygh)- ng Cgmsl%}lﬁﬁaor%ﬁrvice in

si gna then encode
enmﬁﬁekeaxe@ephidmrbmtor@mmndlmg tla¢ eEbaskd on7Wnedual project.

Fogo PRI (UOP)cht B0 FoNaloRL BLALEELION bivsotcn

t iMmelti i erteay edCOFDH) § esyeicth t bs 16 Inogitctcaftripg® modulation
%%%#Qﬁgxg ?ﬁéltHfogFEere%§£$ F$@%%ﬁ§§rg¢%$8rﬁgﬁvgag Plcture

FWE%HEIKSJ Mrouder eMRECSHACe 2eathykpgi A} fuwlaitth is a signal

irHé&ﬁ%%%sf%n. method for transmitting a high-quality audio
program, have been embodied and tested for their
performance. By the early 1995, a DAB transmission scheme
of a European single standard was developed.

In the DAB system having a transmission scheme as
shown in Fig. 1, audio data stream encoded by using the
MPEG encoder or ordinary data stream passes through an
energy dispersal scrambler to disperse the energy of the
radio frequency (RF) transmission signal and then it is
encoded by using convolutional encoder at a different
encoding rate based on Unequal Error Protection (UEP) or
Equal Error Protection (EEP) profile. Then, sub-channel
data which are time-interleaved with respect to 16 logical
frame sections are multiplexed in the Main Service
Multiplexer (MSM) to thereby form Common Interleaved Frame

(CIF). Herein, éince each logical frame includes
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WD 2005/ 020576 PCT/ KR2003/ 002916 information of a 24
nme section in a tinme domain, the total depth of

WO paosoresassi ng is 384 nms. In order to form a 24PEFKRa®EM02916

DAB transm ssion frane, a synchronous channel, a Fast
I nformati on Channel (FIC), and a Main Service Channe
(MsC) 5 for effective data transm ssion are created
and Quadrature Phase Shift Keying (QPSK) symnbo

mapping i s performed. Then, frequency_inter|eaving,is
appEPEBaLACBr @dr & ¢4 Mihi TR Zet thel P nfi héfEe IGRRe the total

f neguaney seliecticws ifadiing. 3Gubsequent | yrdarphas&orm a 24ms-
reference signal i s generated 10 and_placed in the
sBesRt SPRDGEABEILREIOPak<ATSsi Gn SHahe Ol channel, a Fast

gth&%&ﬁattii%h _@a_@%@tl\l/iu lq?ﬁzicls ,pghfdo?owg%'\i/p@ﬂ Slehtﬂfilfaét Himtg;?rneél (MSC)
requenc VI sion I pl exi ng synmbo a

f §PAs SHIRSTHTE iRF NEC BATBL BT h%r}%h%@g?@ﬁeraé%&uadrature
sipgRak. Eaght (Hgaflrsg'rrb@mmat shanrs amhppnagi S5k Operformed.
frame goes through 15 zero-padding, for 2N |l nverse Fast
FoUfPer ARG (IPESIIeMe Thenl Pt FBPLOfdertidd ©rder to

iﬁﬁ%iﬁi&%nﬁhgoH&Eﬂu%h@%abnthh@uﬁﬁeqhB@cHFEElebﬁihﬁefading.
meantime, data corresponding to a fourth of the rear
of an efHRETAVRIEY ol SRRIFON TEFETEASE 1P t HE Spperated

foopt Wiaddie ehfesbi vecobad yradh tanshkt tedddhi¥dem frame
to renmove Inter-Synbol Interference (I1SI). This

) . | S
caNfed i i imlerteaul a1 of esBnPETABSTSHf Ofhgthe Orthogonal

Egtrepedh §ouni ¥i 88on Canada,pl XiMGAPQOEDMANG @l dTa @het forms
in_service or in preparation_of 25 regular DAB

birb&d dAST | 3R eC KBRBES PBo thSelRdEsEd THE BkaS1%y2l-  Fach

DAB DM afehihSBi @RasCheimnasat ransi¥ngsyQnrst angdaed gde®r through
di gital audi o broadcasting in the |ate 2002. However,
i Feges@acdite B, “Ni e S S9AB R anSRPE4Pon TIsddg ™ (1FFT)

fampridding an ebhesttye andostabligehidigual 4i1dhaBOthrough
mul.ti nedi a data service in a nobile channel is not
déV& dpéd -both in Korea and other countries, it is

requi redn tihddeMehopime NEWMB E6APSHHSSHOAG SERENB. Burth of
the rear of an effective symbol section are inserted to the
front of the effective symbol and transmitted in order to
remove Inter-Symbol Interference (ISI). This is called
guard interval.

At present, most of the European countries, Canada,
Singapore, and China are in service or in preparation of
regular DAB broadcasting and Korea, too, selected the
Fureka 147 DAB transmission scheme as transmission standard
for digital audio broadcasting in the late 2002.

However, in case of the DAB, since a DAB transmissiocn
scheme for providing an effective and stable high-quality
multimedia data service in a mobile channel 1is not
developed both in Korea and other countries, it is required

to develop a new DMB transmission scheme.
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WD 2005/ 020576 PCT/ KR2003/ 002916 Di scl osure of
Invention It is, therefore, an object of the present

to provide a digital nmultinedia  PCI/KR2003/002916

broadcasting (DVB) system 5 that can provide
mul ti medi a data broadcasting service with a high

reception quality in

a nobile environnent by applying

highly efficient conpression and objectification of

mﬂuwmﬁadMa syn
DiGeaf cg; 9L«

hronlzatlon and nul ti pl exi ng
1983ddi ti onal error correction

met hod 10 and |nterleaV|ng in order to secure stable

receptlon qual it f
channef terhirr o ?P

%%gléhg% %f eﬂ?gaﬁggsent invention

| pbergcdive: nul Wigediaa dﬁilaclntﬁdm&dcmbadﬁ]gab‘ylngl neM®B) system

conventional digital

audi o casting (DAB
CRBRGL P GASHAS GTY AIS457 bHohRC PG Sy ema sy toe with
mat hed ghhereekptare a goEwher -1 eaﬂabcld?olrl&fore{h\rtgronment by

medi um for recordin

a program t hat enment
mePREI1TF REIuhot R lfl(ffl}]e@gt ?mff%ees%}%geﬁga n?s}%:h??%%flcatlon
t@flﬁﬁﬁ&ﬁ&méui&B ﬁmibemtiyﬁcmfwnfﬂhndmuDNBmmttmmﬂtlplex1ng
chan 20 t he conventlgg%gtDAB nd ot her di

bP&& @§ iy sEERE

8§ H%%P T %¥fégggeé%lon method

g@m@at I1Bida e awlitly t h% coreant Imalsed:tLgﬂet alstable reception

roa astin stem ecause It i s
SRS R SR LS CORRS ) bhar BB s ik environment

otaim%r Hrvgige dégriel et oadaast |1m1ge&3a@tem anrmetihetiia data

25 thereof; and a co

ut er - readabl e recording di.um .
f GEOAEESHd WY a PBr odrHRd haf i MptBHEht= e nggﬁégél audio
| brace=¢anee W thane agpeetn ofaride pﬂesent dlverse digital
i nventjon, there igﬁﬁrovided

i RUAFGESS 1Y eR¥ES
aud1ay1de0 r3osgnal ;

§7 Uit § TESNOEmc BHE OB 1Tt PegomPUTRE-
ma8d$yAchfeni i@ ndiidg f @ program that

synchron|2|ng nedla st{eanl addi ti onal data,

‘ectifying data that are

out put t ed fi@matdzﬁmodﬂbljgcunibf achal tpirpis@ﬂ’d’]giuniehtion to

for multiplexing th

SRR 7 nBUAnAYS A erith CORr BBPRH. SHEodl g Ui 1 Shanging

f @he conventional DAB and other digital broadcasting systems

by operating in

a perfect compatibility with  the

conventional digital broadcasting system, Dbecause 1t 1is

designed in consideration of the conventional DAB system

and other diverse
thereof; and a ¢

recording a program

digital broadcasting systems; a method
omputer-readable recording medium for

that implements the method.

In accordance with one aspect of the present

invention, there is provided a DMB system, which includes:

an encoding unit
signal; a synchroni
additional data, in
are outputted from
for multiplexing

synchronizing unit;

for encoding an inputted audio/video
zing unit for synchronizing media stream,
teractive service objectifying data that
the encoding unit; a multiplexing unit
the media stream outputted from the

an error correction encoding unit for
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4 WO 2005/ 020576 PCT/ KR2003/ 002916 perform ng

addi tional error correc
W@ eoosamsoat putted fromt
interleaving unit for r
bet ween adjacent byte
outputted fromthe 5 er
and a transmtting unit

tion encoding on the nedia

he mul ti pl exi ng unit; BCI/KR2003/002916
enovi ng tenporal correlation

units within a data stream

ror correction encoding unit;

for transmtting a DMB nedi a

stream oyt putted fromthe interleaving%unit.

aPESE@EAEE Ini BRI HE OBEPecETEPTt heC P §S

n..
PO i AUERtioA, on the

t hewg al s sprevindeduapdicgetal rbMR NEhdOdnuwighexify unit; an

i ncludes the steps of:

a LRitGHE LePViete ey % do

a) encodi vi dea/ audi o dqga at
quﬁﬁﬂ% e oka] )correla ion between

S WG RIcRRILZ A <A udiBd a;isdHieam enceded ddur heushepred , from the

a nedia streamfor an

addi ti gnal data service,

and a
OB EON 108 Sredio? SR N iFterfact AR B i, unit for
C) rawlstdiphaxigng @ nesiba sigcgam 1Scsyaehr eakpadced trom the

step b); %) encodi ng an
anTeer e aVd e Woddur r ed
in the shep a@coraRthR

d interleaving for correcting
in a nmedia stream nultipl exed

thamsm bhieng s dd€anbf  the present

interlegved in the step de&$n accordance with one

aspEEn P het prESentS |

h, @ 20 Dhere PEEpRGHREE vhich

a 16QMRIHEY - tieadabke sr ecor ding efRdidumylf OFide£LOEGi Hgdata at a

pragram t hat i npl enent
P Helidest | el et hs T

di gital DWVB net hod which | .
%%w&&w&w&w ki Svashgonizing a

atmei iRl Ht efd cdensyed oindaha ge8prassi @Nimdyia stream for an

synchrani zi.ng. a nedi a

stream encaoded in the s

T S5 o Foor S5 T i | Dt Gl S Il 2 et ean £or

arrobjieetirbiced veedsarst
service, c) multiplexin

i PYEISEF ) ; 11) CBRc

£eam cf omAnR iigiteddiaty i W& media stream
a nmedi a _stream_ synchronized

Sy Anid ht EPCETHg 2br interleaving

CEJECEbNBe @i R e OECUBbEEddua-diedia St Meda stream

mul t.i pl exed jn
. S

h ;
P s@@ﬁ%@h g&\%i‘ﬁ’r%tﬁé?s@@& &5 MERRRAL

and e) transmttin%éz_%nfj & stream
Hh

DVB sysiteeraeef itrhe-ry esesd d)nvention includes a

broadcasting field where nultinmedia data are , ,
In accordance with one aspect of the present invention,

there is provided a computer-readable recording medium for

recording a program that implement a digital DMB method,

which includes the steps of: a) encoding video/audio data

at a high efficiency for data compression; b) synchronizing

a media stream encoded in the step a), a media stream for

an additional data service, "and an objectified media stream

for an interactive se

rvice; c¢) multiplexing a media stream

synchronized in the step b); d) encoding and interleaving

for correcting an error to be occurred in a media stream

multiplexed in the step c¢); and e) transmitting a stream

interleaved in the step d).

Meanwhile, the

DMB system of the present invention

includes a broadcasting field where multimedia data are

transmitted by usi

broadcasting systems,

ng conventional DAB and digital

a field of source encoding technology
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mul ti medi a data are conpressed, a field of

mul ti pl exi ng technol ogy where nultinedi a data streans

are mxed, and a field of error correction encodi ng
technol ogy where robustness to error generated in a

nmobil e chanpel is, 5 gjven. Bri ef Descrigtign of L old £
DVARICRgs HHeC HB89E2 andtther 266) ect IR T 8%t ur és of € ©
t he1tif1eresenttédvesto@n whekkebetors neppar eadthr @lireams are
the followi ng description of the preferred .

eSSl Gt verci SEORFEAEL (G “RH Fheneoding technology
ageerRAMHNG tHaWW NS, et Fohgeherfktgd 1ni & &bbile channel is
exenpl ary di agram show ng a conventional Eureka 147

di9%iV€&l- audi o broadcasting (DAB) system 15 Figs. 2A

and 2B are di agrans describing a transm ssion nethod

of a digital nmultinedia broadcasting (DMB) systemin
aCEdLdaiss S 14 Srbodidiemd%f the present

i nventi on; 3A and 3B are bl ock di agrams

illustrating. a DMB 20 systemip . accordance wi th an

enbodi &R 6PXe FréseR ReiEny BRI FE1S FRgY 4tpatyres of  the
blaek caitagy e shoyh Ngid 1 Mmed Ry 0&3}?@&%111: offrbhe HIMB following
system.in accordance with an enbodi ment of the _ ,
pPESEFLATIENt i 6h; 2BDE g&r%%%%é 5B SHPOGiegyans 9iven  1n
deseriRidia o Reedr 3@ o Ry ienre ederyidfgd,he rlDMBiich:
system_.n accordance with_ an enbodi nent of the

pr esentt i%veht + dn3RFRFETBIPE Ya IR i AN ofn conventional
deselidil Ng AN itar lpavmey vioddie INB EYSIigm idystem;
accordance with_an 30 enbodi nent of the present _

i nventi 6nISEi g. 2% | LR bl otk diPEGr anPd@ERTSi ngdgRcribing a
apRamihus ion  seeperatdngat hei M By sile@iardiilshebroadcasting

conventi onal DAB ,system
(DMB) system iny accordance with an embodiment of the

present invention;

Figs. 3A and 3B are block diagrams illustrating a DMB
system in accordance with an embodiment of the present
invention;

Fig. 4 1s a block diagram showing a media processor
of the DMB system in accordance with an embodiment of the
present invention;

Figs. 5A and 5B are diagrams describing a Reed-
Solomon (RS) encoder of the DMB system in accoidance with
an embodiment of the present invention;

Fig. 6 1s a schematic diagram describing an
interleaver of the DMB system 1n accordance with an
embodiment of the present invention:;

Fig. 7 is a block diagram describing an apparatus for
cooperating the DMB system and the conventional DAB system
in accordance with an embodiment of the present invention;

Fig. 8 is a block diagram describing an apparatus for
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invention; Fig. 8 is a block diagram describing an
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cooperating the DVMB system and the conventional DAB
system in accordance with another enbodi nent of the
present invention; Fig. 9 is a flowhart describing
an Ensenble 5 Transport Interface (ETI) frame formng

met hod in ., accordance with an enbodi ment of the

DRSS A F7Eht Fh: DR SEPGeR1 TR K| Guk g DRB systen
| llrusta@dd igprede appatiat usnotfigsr coompesathagt t hef DMBhe present

system and the conventional DAB systemin accordance

witH St YUhot her enbodi ment of the 10 present

i nventigig.Best Myde for Casuyhagr Qubickheibavgnt i Ensemble

O her objects _and aspects of the pnvention w |l becone ,
15 b f rIOhSEHE ol | SR hg deSERTHti drPBtithe method  in

Srmmh_ mc;sﬂ% _wm‘hﬂm J@f@ﬁ@?wi%iﬁhtdﬁ_@%tWF:’d’lginvzeprstion; and
rawi ngs, ich js se rt ereinafter. Figs.

and 2Bg§fL8 -di]é)grla%sadééef:?bi%@f&af“r alr@rﬁ%*sﬁ%lgn hogPparatus

ggfca: dngbah:amh@Lmdé a EEIIBO_Z@?@?&& PgatnSDl\@e Syﬁf{rﬁf@ﬂﬂional DAB

accordance with an enbodi nent o e present

i RAEHT BN I RAs* SHOGHRR T FiWQ%thye*fh@na@egrys%r@m%%m?ﬁE of the
preseddnt | et dh J ncl udes a process of

hi gh-efficiency video encoding at step 201 for

conpressing video data, a process of high-efficiency

alEh o encdsi g foir ey es8i nthaudiwerdbigat a at step

202, a process of insertion of additional data at

step 203, a process of objectification for interactive

servi Cgﬁ)l’téoﬁefﬁt@@jé@@sh @@F@@ﬁé@%@%ﬁ%’ﬁﬁ@rQﬂiféltatit@it@ g!i_ll become

ste r synchrani.zi ng nedja streans outputte ,

f IR pr6RBoLaE GP NPHEBTREETE GON e Step gopodiments

auditth eneodiragcd0tat dhe stepnPdyirgddurbanahsdat@ich is set
insertiqn at, the step 203, and o%jectification for

irﬁ%ﬁ%&t %&?%ﬂﬁf%%%'at the step 204, a process of

mul ti plEexdag Ioramd X2Bdatbedsyfenonid@edribing a transmission

method of a digital multimedia broadcasting (DMB) system in

accordance with an embodiment of the present invention.

As shown 1in Fig. 2A, the DMB system of the present
invention includes a process of high-efficiency video
encoding at step 201 for compressing video data, a process
of high-efficiency audio encoding for compressing audio
data at step 202, a process of insertion of additional data
at step 203, a process of objectification for interactive
service at step 204, a process of synchronization at step
210 for synchronizing media streams outputted from the
processes of video encoding at the step 201, audio encoding
at the step 202, additional data insertion at the step 203,
and objectification for interactive service at the step 204,
a process of multiplexing for mixing the synchronized
media streams at step 220, and a process of encoding and

interleaving for correcting an error to be occurred in the
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nmedi a streans at step 220, and a process of encodi ng
and interleaving for correcting an error to be
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media stream nmul ti pl exed in the process of

mul tiplexing and interleaving at step 230. The DVB
systemtransmts DVMB data as follows. First, at the
steps 201 and 202, high-efficiency 5 source encoding

for conpressin [.tinmedi a data is erforned d, at_.
 REPos BGA™ O SCELEA 15 6T PRI et] Vb RerRising and
i S.gﬁ%?:ﬁ@gﬁ&/@h.gdgﬁe%,te@lt 2E|3Iq)e step 210, ) ;

vi deo [ i tiona ata.str are synchroni ze

and. . SECSEHE £Y6 oM nE IrbaiY LSt PEAnE ke RuIE prERed.

10 Subsmguent | wt athst ept2g8, B0LOrag@rregtj orhigh-efficiency
encoding and interleaving are perforned t he,. .
HELESox caPSP et | oTor dEPIPEESattPe dRbRiIGRiia data  is
r eeeffldraequadrid,y i#ca bhgh- spepd 2maEbhi | eolchwutiefication for
environnent. The stream obtai_ned by usjn t he ror
PGt o cHeh T anti°t REHEREAF eayi s 48 the step 210,

t R fahed d/addie iBAR 1sys4esn and eatrzer a th gistyalchronized and,
br gadgast i ens..kbr%%n, t he digital, hroadcasting

d syst

syst &SR fAUde s diSg Fals Tér8vi §it6n &&dcast i ng
syst emsubstigidrallsatet | istepbramycastirog systremtiand @ncoding
di gi tal .cahl e broadcastin %éfﬁfnl Msan_]n ile, Ién e .
t FEDAB! At e Rit'gi1aI° brivadtastt RSfedy stream in
shouweax ol | eitusy sdaa Panforrenge: idh agudll gy speed high-speed
nmobi |.e channel environnent, a transnisS|%n ,sc%eq$ .
2SI TRORrGL SBYRRPERCBbes Mol i nCTTUUa PRESdPFor DY using
caneectdrarencodirag tdneh | Bhepbeay ngnaf the siepeZBBaving is
can be 25 applied. g' s.dﬁﬁﬁand 3B are block diagranms ., |,
ST o BB 90t erfdh acberddhce Wt h GRACE digital
emredidet iofg t R sprasent Haveant, orheThaidiawingsroadcasting
show system technol ogi es a ieg to,the DWE E Fi gs. .
2RVAHESE, 56 A Shéwn i G, SALSTRIDNB LJit enbBpadoasting
t gy qe@senta digital satellite broadcasting system, and a

digital cable broadcasting system.

Meanwhile, if the DAB system and the digital
broadcasting system show excellent system performance in a
high-speed mobile channel environment, a DMB transmission
scheme as shown in Fig. 2B which does not include the error
correction encoding and interleaving of the step 230 can be
applied.

Figs. 3A and 3B are block diagrams illustrating a DMB
system 1in accordance with an embodiment of the present
invention. The drawings show system technologies applied
to the DMB of Figs. 2A and 2B.

As shown in Fig. 3A, the DMB system of the present
invention can be divided into a DMB transmitter 310 and a
DMB receiver 320.

First, the DMB transmitter 310 uses an MPEG-4 audio
encoder 311 and an MPEG-4 video encoder 312 for high-
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vi deo encoder 312 for high- 8 WD 2005/ 020576

PCT/ KR2003/ 002916 efficiency source encoding, and it
uses an MPEG 4 systens encoder 313 for
objectification and synchronization of nedia stream

It uses an MPEG 2 transport stream,(TS mul ti er

384 TL G CRGIVt isﬂ%ﬂenge%ﬂg‘?%%t r@ﬁﬁl l&n 3%° u§%sw§%§‘4 systems
ReadoSelk-omen3( R&yrensogfest 84 bch ot oadditd oryn@&ifr@tization of
correcti on encodin

O
. The DMB transmtter 310 uses
CBREGPUL T DRSPS byt 0F (A5 a08r 'SIR T FEADSE N mmELEPan  (TS)
C%h&%ﬁ@ﬂb%ﬁrbsﬂﬂﬁﬁ?nﬂthh@ﬁ@ifﬁﬁﬁytﬁegﬁétStk@aﬁ&t@nd it uses
stream e fina Qut putte ia streamiis
i ApufeEd tRICEGR 1d)§§)st %é‘aﬁﬂq%d[)('\e/%&fr,gea AB additional error
t LARSECES AN ensbeAndl7 orrgat apvghamnelsndftdhe Diheruses a
di gi tal broadcasting systens. The DNVB receiver 320
r éz@éiv\?ééltﬁﬁlntailne@iygedaﬂé{te\%ﬁie@Werar eglp@;s%ﬁ tHiHUgh a-emporal
I eCRirdi1RG ichamelylin thel FEERI Mihg uByskemn32btdf stream.
those of the other digita broadcasgci ng 15 systens

pads thrGUgh HERTrivet uPEBnEPabyt SCAERRt drf et ted through
332, st healSrirroder 323pathe MREmiLshiordenytktiepl eXET or data
324, the MPEG 4 systens decoder 325, the MPEG 4 video
dEC6der 1 358, Thivd ARETMOEG 4 2au it 20EaS ¢er 9357 SHHF St he
conventrinenapvgli getak vBroagoastd tgh wyst RUBL34&d180 @i, which
321 show excel |l ent system performance in the .y
hitgte: S FoRAW e ifarfrRét S BhviG oritretits Fingpe DAB receiving
t IgnEssiken sehenenead e emodioedew thoytthihe broadcasting
mul ti pl exi ng process and the error. _correction

e RYGHSHE rarkP 9t BRF RA9R n§Rr GO8T9 I WMiCeR Y LY holprt pherleaver
Fisgp.2 ,3Bh&5RE decddes BAY,0cknhsli ROE@ARSHIEGW G AL tiRiedker 324,
processor of the DVB s%stem i n_accaordance_wit

h an
em&ﬁﬂ%%%@"%fsﬁﬁéemﬁrééﬁﬁd?%véﬁ v orF9 t MBRGuA g 1dec decoder
StyuGt Wrel afhea MIVS - Gival L PIReRsRer Fdvat perforns

funCtl%ﬂ§ {ﬁgnk%%QQB%i%Hgitéﬁgital broadcasting systems 317
and 321 show excellent system performance in the high-speed
mobile channel environment, a DMB transmission scheme can
be embodied without the multiplexing process and the error
correction encoding and interleaving process, which 1is
shown in Fig. 3B.

Fig. 4 is a block diagram showing a media processor of
the DMB system in accordance with an embodiment of the
present invention. It shows a structure of a DMB media
processor that performs functions from compression to
multiplexing of multimedia data. Herein, +the media
processor includes an MPEG-4 video/audio encoder, an MPEG-4
systems encoder, and an MPEG-2 TS multiplexer.

As shown in Fig. 4, the media processor of the DMB

system of the present invention includes a preprocessor 410,

an MPEG-4 encoder 421 and 422, an object descriptor
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mul tiplexing of nultinedia data. Herein, the nmedia 30
processor includes an MPEG 4 vi deo/ audi o encoder, an

WORESIN576ySst ens encoder, and an MPEG 2 TS nul PCPK&2@3/002916

As shown in Fig. 4, the nedia processor of the DVB
system of the present invention includes a
preprocessor 410, an MPEG 4 encoder 421 and 422, an
obj ect descriptor 9 WO 2005/020576 PCT/ KR2003/ 002916

(OD)/binary format for scene (BIF erator 431
| AP PéPléﬁfgcth€§€Flpf8F (??éﬁ t§§n ™31, an

| ay ekt iafSbhipacketkiszen 433, qanogkaﬁmEkamemeanya sync layer
Stream (PES) . packetizer 441, a 1449§lsect'on

péékét.%?kmzea PSI35 genéra0sfma4 elae%%aﬁgck%?ﬂf%a& (PES)

4ﬁéck£h@z@&epu@§¢88@r M g oreittisnanpadtic@iviedeod42, a PSI
gnal into a data streamof a 2g§|red format. The
NPE@@Eaéﬁéoééﬁ #215aRGC451&6Rprésses the data stream

out put tred f;sp%@w@esm;epmqms&@ﬁvéﬁesi nirp aubliighvideo signal
conpressed [

a stream The 10 | FS generator_ 43
GaMBPaFoea58] SL b ar] gt SISO ArF™ ) marih Ofat ¢ encodex
fapiscene (B F@bmpf@@sb@t%%neiaﬁﬂaors’éﬁéamQQUQbaﬂ:Q%dt erom the
initial object descriptor The sync

PRERBLPLES 5833 “Sfhchtohi 2e lﬁEdF&“@F?ééﬁE‘ &lﬁ {tgirean.  The

f vometiig MEGrhncoder 42deantde422bqadtt ke s@diBdos 1HD) and
generator 431. The PES packetlzer 441 packeti zes a

p&ekery ofiepieEed 3% oFERE sYRE  Fayer Pavketihefeiggator 432

| Ble@ed aRES '@@§kﬁhltlﬁg.léﬂﬁ@bﬁeﬁkbaﬂpoGkEt(Z@m)442The sync
packeti zes a packet outputted fromthe

sync | aye
PACREET ZRACHIBIIRE 043> 1PMSE I Th. SHidpgtrdans outputted

genenat eheA4Bpgenar akasobdeegr an 20aser vige | aiﬁ@r Melhé ONOD/BIFS
(PSI') based on the data outg %ted from the 10D
g8RErFES 43S L Thel s PRekBEFSEFLARE padkEFFEsiges a packet

pPack@lutewpuited furem 59@&&5@@«:@&&@@%& 1BA96nto a PES
section packetlzer 442, PS| generator, 443 into

t PERESOrt stiGaml 4AR& PECTERAR mAfi e phttesddr oPafigtizes a

Bgicﬁkké&t efudies 2boRr esenkyhbvealken dargddtdesam33 into a
EG 4 systens encoder 430 and an Mdover M nodul e
44049 eSRPEESR - sysThfs encodePes3bor 443 generafes Program

Service Information (PSI) based on the data outputted from
the IOD generator 432. The TS packetizer 444 packetizes a
packet outputted from the PES packetizer 441, 14496 section
packetizer 442, PSI generator 443 into transport stream.
That is, the media processor of the DMB system of the
present invention includes an MPEG-4 systems encoder 430
and an MdoverM2Z module 440. The MPEG-4 systems encoder 430
includes the MPEG-4 audio/video encoder 421 and 422 for
performing media compression efficiently after converting
the audio/video multimedia source data into a data steam of
a desired format in the preprocessor 410, the OD/BIFS
generator 431 for interactive service, the IOD generator
432, the sync layer packetizer 433 for synchronizing the
media streams, and the MdoverM2 module 440 for generating a

program elementary stream (PES) packet based on a sync

10



i ncl udes the MPEG 4 audi o/ vi deo encoder 421 and 422

for performng nmedia conpression efficiently after
w@ovseeasrerg t he audi o/ vi deo nul ti medi a sour cePCEKR2003/002916

into a data steamof 30 a desired format in the

preprocessor 410, the OO BIFS generator 431 for

interactive service, the | 0OD generator 432, the sync

| ayer packetizer 433 for synchronizing the nedia

streans, and the Miover M npdul e 440 _for generating a

ptBYPANPEFERENEAFY WS FdRAPEPES) ChECKES BASEE o i syhsection
19- M- 20954020546 1 RCELKR20Q3/1083946 t 1lbay arrqracket: Anth MPEG-2

nul ti pl exi ng thé PES packet, with a section packet and
PEBgRARPSEr vFEESRRF or NS HLTPSIHRS nt'e aPapEREzer 444 can

tﬁﬁ@ﬁ@?i%xskk%amr}ﬁﬁﬁﬁnau&b@/@ﬁﬂ@@ﬁk@&i@@énéﬁ4d@@@ based on
mul ti pl ex one or nore audi o/vi deo/ additional data

basBd°gR3M5 a program As for the video encoder, an

- MPEG 4sPatt 2heCodeecarécodRrr, MBEG rRay-t4 Bl Advancetiec and
Vi deo Coding (AVC)' codec can _be used. For the audi

] di o
eABodSPEGd .- cbBelsVanERIad 1aeC e edARGdl o codec can

Codi G AACF 0 CQARE, a1l o ADHodEePdeqi vaRdeacdlecBi tsuch as an
Sliced Arithnetic Coding EBSACD' codec can be used.

Thadzgaeed; dusdpe&o8d nion ( i dEPASCon 30F  doHpT esqiF, and a

pekfor mance.and -t cagdet9Ef ddyit CRERteXi b Rfc can be used.
enbodi ment. Since the video, codec supports 30 frane

p8ReseEBAEC (fPs) SAARFRAAI ylAndCSRpportat#PYerek compression

dirgplraymhalrels s ¥eR del s ras 1QUahkebo@TERA Ly of embodiment.
Internmedi ate Format (QCIF), Quicktinme Video Graphics

Array COUGE) , thad VesRronCPAEer mElRRTE FofRattr3lg Fper second

i troan Resappliefd hAqdisv tappiiEtdOngl kgl 8§. formats such
Al'so, since the ‘audi o codec can conpress a stereo , :
cR&nnerarhera GemmeoRf JrdsyrnathRteg ippsat t heCIF) , Quicktime

COMRIES TrAbaidd ¢l:anay @dz@ SURR! | @mddh tHer £8f8ESate Format
used in the conventional  broadcasting systens , ,
i HETHdirngl DAB:2ThRefaitiel 1asheEPr (i VRISE® ePPPELEREY OBant 1elds .

benexi Mzed FhE. 29Aishewican &3 eRengeesof at heedMB channel
systemin accordance with an enbodi nent of the, o
pﬁéséhﬁqqﬂnﬁﬁi%ﬁﬁs than 128 kbps, the compression efficiency

is superior to the codecs wused in the conventional
broadcasting systems including DAB. Therefore, spectrum
use efficiency can be maximized.

Fig. 5A shows an RS encoder of the DMB system in
accordance with an embodiment of the present invention.
They present a structure of the RS (204, 188, t=8) encoder
for generating an RS code word'which is used to satisfy the
target Bit Error Rate (BER) of multimedia data and Fig. 5B
shows a structure of a packet.

In case of a DAB system, a convolutional code is used
as an error correcting code. If an RS code is added to the
DAB system for DMB, the channel encoder of total DMB system
has a structure of concatenated code. Thus, the RS code
can be referred to as an outer coder.

The RS (204, 188, t=8) code is embodied by using an RS

11
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mul ti media data and Fig. 5B shows a structure of a
packet. In case of a DAB system a convol utional code
is used 30 as an error correcting code. If an RS code
is added to the DAB systemfor DVB, the channel

tot yste has a structure )
hcécgaé ‘erfat ed ode Fhtis, “The RS e g%%%?fe“? eFF%JrWe‘E}“lal is:
to as an outer coder. The RS (204, 188, t=8) code is
enbodi ed by usi WD 2005/ 020576
PCT/ KR2803 00204 (xJ(éééﬁ“éé@ (thté?)code and the doste 1

generator polynomal is: g(x)=(x+2)(x+, .")(x+. ;2)A
(x+X'5) Eq. 1 5 wherein /1=02HEx The foI lowng is a

field generatoripobypomal:  P(X) = x8 +x4 +x3 +x' +1.
Eq. 2 10 Meanwhile, the RS (204, 188, t=8) code is
enbodied as follows. First, 51-byte "0' is added to

188- bytEnd NfOTTEE i i 61t 8| THeMNy 2390yt 8¢ NfA5HBI 1 O
data are mputted% an 15 RS 2%55 239 ep 181%

encoder. Subsequently, the added 51- byte ‘O' i's

renoved 8t degd 255-byte output data to
therebyp{ %anasfﬂggcoded packet as descri bed i R 2

Fig. 5B. Fig. 6 is a schematic diagramdescribing an

embodi AT g1 10e BREsERt (PAdentiibn. i ordsie (5 Sibodied as
rejm]v]e)vtsenpor al correlation betvveen adJ acent b)kl)gg ]

VPEG 2 1S Hatck et SR Fom \hi chea AAEhr ot 2400 Z. s8Fgrmation
betftres., byhesi ng3a-bemeolitiicnaltind eddd epl-eaviefputted to an
h%\/é ”&%,Stiéjé:,t l’!cr=e8 )OfenFci:ogderG.'

Subsequently, the added 5l1-byte ‘0’ is removed from
the encoded 255-byte output data to thereby form an RS-
encoded packet as described in Fig. 5B.

Fig. 6 1s a schematic diagram describing an
interleaver of the DMB system in accordance with an
embodiment of the present invention.

In order to remove temporal correlation between
adjacent byte units, the interleaver interleaves a 204
byte-based MPEG-2 TS packet, from which a synchronization
word begins, by using a convolutional byte interleaver
having a structure of Fig. 6.

The interleaver 1is formed of 12 branches and each
branch is formed of a plurality of memories which are based
on a unit of 17 byte X N (N=0, 1, 2, ., 11y,

Input/output switches are synchronized with each other.

For synchronization, synchronization words are
transmitted always through a *0’ branch and the
synchronization of a deinterleaver is obtained Dby

allocating a first recognized synchronization word to a ‘0’

12
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The interleaver is formed of 12 branches and each
branch is forned of a plurality of nmenories which are

whawem205060 a unit of 17 byte X N (N=O, 1, 2, .PCT/KR2)03/002916

30 Input/output switches are synchronized with each
ot her. For synchroni zation, synchroni zation words are
transmtted al ways through a NO branch and the
synchroni zation of a deinterleaver is obtained by

al | ocat i n%v\% first, recggm zed synchroni zation word to

aPranch 9T Wohs0 65856575 2BEFF KR2003/ 002916  branch of

t he derft etheavetavdd bater |Eavedh dasaas_t:l_roe@meos to a stream
al l ocat e stream node of AB s an at a
cﬁ‘&ﬁlﬁelofftd"fe o?zh%rsﬂ?tﬁlf‘af‘ndb%%acg PH& écnsd%}?ot digital
t bedaprescessed s ystidaseahtbetthea pRbled sand appar at us

for cooperating the (?yst mof th

sent
i nvent 6% Sadd Sthe M oA %@ggg %10 |joqperating the
d@ﬂ@rli)ﬁﬁtdﬁltbfretfkeiepEéséﬁtFllgﬁfenEltdh 4fd Elh@ domsentional
a_bl ock di cribin n _apparatus_for
C BB T (HeL VS SEETan tHa TeotvertFeal tpagies. T to
syst.em in accordance wi th an enbodi mnent of the
pr esen% [ nven tjon. %2 e drawi ng,. the E)efer ence £
numer al lg710 dendt 8s°¢ h8188698n9168ﬁ§|1 BRE Systahparatus for
t ke Jpefrerance tHETeD sygﬂem deaotes tdwviovB isysilemAd system
the present invention; he 1 éf rence numer

‘7§ba9ﬁ9ﬂﬂ%§§%MW¥y%éﬁbﬁ@ € presen ?nvention.

i ndi vi dual tye Hl%vﬂ.m@eﬁb’tl@er@@ﬂewe@b@xerﬁurﬁé@afcr egtes adenotes

n Ensenble  Tra sport Interfac ETl) frame b . ,
R OTBSRioP AL BHE TRRERT et ot T banche higTal 720

sy:&tnemeélotmtlmm @\ﬁﬂ’@ﬁi@f.?@,h%t r@aéman@ i haBsAlibs; and the

t he forned ETI to Coded Or onal .
Y e e Mt S PR e e oSN SR aegpabFiplexer,

t ReydDAB Bysitigm 710. Herein, the ensenble
Femil hﬁw'eiic?eri@g 30 e LRI STy, e B QLML 00 crcerion
t Mansport Interface (ETI) frame by remultiplexing the ETI
frame inputted from the DAB system 710 with a DMB media
stream and transmits the newly formed ETI frame to a Coded
Orthogonal Frequency Division Multiplexing (COFDM)
modulator of the DAB system 710. Herein, the ensemble
remultiplexer 730 performs only the aforementioned
remultiplexing function, or includes the functions of the
RS encoder and the interleaver additionally, or includes
all the functions of the RS encoder, the interleaver, and
the DMB media processor. The system with the above-
described  structure makes it possible to use the
conventional DAB transmission system 710, regardless of the
structure, which is different according to manufacturing
companies.
Fig. 8 is a block diagram describing an apparatus for
connecting the DMB system and the conventional DAB system

in accordance with another embodiment of the present

13
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25 RS encoder and the interleaver additionally, or
i ncludes all the functions of the RS encoder, the

WO paosowsaser, and the DVB nmedi a processor. ThECEKRR2@F1002916

with the above- described structure nmakes it possible
to use the conventional DAB transm ssion system 710,
regardl ess of the 30 structure, which is different
according to manufacturing conpanies. Fig. 8 is a
bl ock di agram describing an apparatus for connecting
t RBVENB18¥st em and the conventional DAB system in

accordapce-pyd t hrapether wiodireRtnet thendrLseng1013 denotes
WD 2005/ 020576 PCT/ KR2003/ 002916 _invention. In the

dEBRI PN FUter eRAB il © BRE' TRAfORECE t hgmeral 18207
caryertisonale DABs Sksiern the ratenanceuneriabnidBal; and the

denotes the DVB system of the present invention; and

t KeT5TEBFEr enddMREREr al 8880 d&ROESsan BN adHpt er ,2dapter,
i Adigvide@khy+ . The ETI adaptor 830 receives nedia

stream fromone or nore DMB system 820, converts jt

into aRrETET #AEPtEHY 83Ut PEEIITRe EFFLRr sheceld fHpm one or

oﬁ%r%”Qﬂ@Btg§s%@ﬁeﬁﬁkﬁ_1@0HUEEEQ|Qﬁﬁrinﬁﬁea%ﬁrﬂfﬁeframe, and
mul ti pl exer, and data inserter of the DAB system 810.
| PutRe tdevithe | KTéonA&ERFONtPs TRE ePR@nblBong the ensemble

M ticRbe%8ler | ttHeCod MesScd heu Bl  posker! ahat bRtETlinserter of
adapter 830 and the Service Transport Interface (STl)

ol FuLREF ssée1s 8d@rvi ce mul tipl exer, forms a new ETI

frame and traasmdsride tont hecGOREM MoguUl 3tor . thBe ensemble
ensenbl e mul ti pl exer anal yzes the_content of the

h
i Apditded o3P and ERCYF st hndEt or RETRUReRTETRS fdne adapter

agtzomatiLalHy fRasatom don tihddercdefdmed Hyc@ie of the
20 adm ni strator. This will be described nore in , .
deteaMich fhltigilereice fyms ¢ v B Brame pnd transmits it

f lronehar tcotesc deiung tan: ETI frame

The ensemble multiplexer analyzes the content of the
inputted STI and ETI frames and forms a new ETI frame
automatically based on a priority order defined by an
administrator. This will be described more in detail with
reference to Fig. 9.

Fig. 9 1s a flowchart describing an ETI frame
formatting method in accordance with an embodiment of the
present invention. In the flowchart, the ensemble
multiplexer/service multiplexer/data inserter maintains
maximum data transmission capacity and forms a new ETI
frame and a new STI frame automatically.

First, the administrator of the ensemble multiplexer
establishes a transmission priority order for a sub-channel
to automatically form the new STI and ETI frame. Then, a
sub-channel based on the STI and ETI frames 1is selected
according to the above established sub-channel priority
order and it is determined whether the transmission of the

selected sub-channel is possible.
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formatting nmethod in accordance with an enbodi nent of
the present invention. In the flowhart, the ensenble

wWQostasrel exer/ service mul ti pl exer/ data i nserP€r/KR2003/002916

mai ntai ns nmaxi nrum data transni ssion capacity and

forms a new ETI frane and a new STI frane

automatically. First, the adm nistrator of the

ensenbl e multi pl exer establishes a transm ssion

priority order for a sub-channel 30 to autonmatically
form t Bé AdwisTOeksgrETES fdpd. tHeESMis sduh dfankegtossible, a

based-eanhRe SEviaRd ETdafd aé‘l?ﬁe' gnsel eghefe 3GLANMHIAY in the
to the above established sub-channel priority order

aﬁ@m@tlnpglgdép@f:m 9dd B tFer ah &L fiomssiorFrehmrd and the

lected ub- %%@ellngl S_Ltpcﬁﬁﬂoblt@)e 14 W 2005/0205789 in order
P / KR2003/ 002916 | f I's determ ned that

t CenERnsSiige g mb%@assrrb}réa asuboEhahfieFTRaping'd frame to
d@gao%%g%tgggt can be included in the renaining space
of the or ETI frame is searched and the_ process

of i nclfigdisngart bende scid Pedare res 1Pepfeared PRioMder 5

to m nigNiyze the &y ndg srace Of: dhesSHrr &l order for a
frame to be out put ted. This can be described nore in

dét&ichared. 1F rettalatished Sooauterahifprssyoform a new STI

Fﬂﬁﬁ%ﬁety09FQ£f nkQ@ Brisub-Ghannelrys, esb%b|é§8§d égbz it is
aut onati cal Cy orma new STI 10 frame or a new

f egfel ITsded athstep  BHO20uET |%u1é@ﬂab|5%%ediatt|@at r'aEﬂ = 0,7

o rowiput ETl data.hat grF OtransgIhthEe @%@én“ﬂate,” or
ETI transmttable data rate, out = out put

st Tdatcaty at ecrtput "SR @@&a raﬁg,nuﬁﬁng“STI_max = maximum

t@ﬁﬁS%&%&%%f%ﬂ%ﬂﬁ% ahe ral2 Subsequently, at step
S903, a sub-channel is selected based on the I nputted

| P dat &eRauesid 197l athdsEp FPRAesa andp1Hhenmslorig yselected

Oifdeleq Thenthat 151eRte804p idadSyrAst abhished that rT1 frames
"sub channel = data rate of a correspondlng

s@Chafrel Prizyisibseqyedt-ly, Abestepaboostept $804, it is
defrpinehathet Refat  “sub channel = data rate of a

corresponding sub-channel.”

Subsequently, at step S905, it is determined whether
“(ETI max — ETI out) > sub channel” or “(STI max — STI out)
> sub channel” is satisfied.

If the above condition is satisfied, at step S$S9206, it
is established that “ETI out = ETI out + sub channel” or
“STI out = STI out + sub channel” and then logic flow goes
to the step S903 where a sub-channel is selected according
to priority order.

If the above condition is not satisfied, a step S907,
it is determined whether there i1s a sub-channel having a
data rate lower than “(ETI max - ETI out)” or “(STI max -
STI out)” based on the inputted STI and ETI frames and the
priority order. If there is the sub-channel, the logic
flow goes to the step S903 where a sub-channel is selected

according to the priority order. If there is no such sub-
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"(ETI max - ETI out) > sub channel” or "(STI max - STI
out) > sub channel" is satisfied. If the above

w@oemdioedson i s satisfied, at step S906, it i s PCI/KR2003/002916

established that "ETlI out = ETI out + sub channel™ or

25 "STlI _ out = STl _out + sub-channel” and then | ogic

flow goes to the step S903 where a sub-channel is

sel ected according to priority order. If the above
condition is not satisfied, a step S907, it is
d@@@@@@hedaﬁhéﬁﬁ@rS@W@weq:$¥P%ﬁﬁ§c%%nﬁ8Fmﬁ89| Rgda CukpuUtting

dat <5§t§Ttoz\@amégaﬂs"15éirfomd- ETlI out)" or "(STI
max STl out)" based on the inputted STl and ET

franesfFasid €Re 19rf oPLPFko @O at thEretyatine an apparatus

sEhr chaflnattifgy | edkc pMa owygees tond henst egoSPOBtional DAB
where a sub-channel is sel ected accordlng to the

pPV Ry 1Br BEECTPRNEReS ths 2RETEGEN ST 1?@“%00f the present
200540205846 PGl KR2QQ3HQQ291 6 meeihanebs alocHeat3B, the DMB

a process of formng and outputtln% ETI or STI franes
i 8YpEPFor Hedh F§e 16°NyeathPBek dPA§r amvislelst Pati mg-ng  an

agtgggﬁggtgaa far _cooperating the DMB system and the
conventi onal BAB 5 systemin accordance with a

enbodi Aentther @?@W%ﬁ%seﬁhelﬁﬁéﬁﬁQH?eI?uTﬁ%%%ntggéoe denotes

”@BQo%dﬁ§éﬁ¥¥Hﬂéﬂ|ﬁ@Btgg &%ﬁieﬂéﬁéfgn&Qenumeral V10207
conventi onal DAB system usi ng an Et her net adapter.

| AepRESAr M%gDMlﬁhéyﬁéﬁé‘r oot hansraserfo 1P v dnttes and the

19eEQ§eﬁggveﬁhb%Q%h DAB osy3t ederiche of efgf engegduwHe aladapter,
20" denotes the DMB system of the present

|ﬁ9€ﬁﬁﬂ§ﬁaléﬁd the reference nuneral 1030' denotes

an EthﬁEQ%Edﬁggpﬁﬁfathén9k¥b65@5|MmﬁﬁﬁﬁprdéngMgonkﬁﬂfi stream
proposed net ho nmedia stream 15 is transforned

i ABo tarnsHcerIRst YA el L FPFneht AgPARFRd (1P) datagram and

transahttedd nt hed ofdpefop §t5€§€hﬁ0ﬁ§d@fdﬁhQH@N®AB system
system 1010. The Ethernet adapter 1030 outputs the IP

dé@é@r anThe Eshersett Ré2ersEnB08 Imavtitexdie sér g gram to
Mdhti pheX@he@Nbhsemble multiplexer, service multiplexer and

data inserter. The one of the ensemble multiplexer,
service multiplexer and data inserter that receives the IP
diagram forms new ETI and STI frames based on the method of
Fig. 9.

As described above, the present invention transmits
and receives multimedia data efficiently and stably based
on the DAB system and other diverse digital broadcasting
systems. The present invention provides diverse
interactive broadcasting service having an excellent
reception performance without breaks by compressing video
and multimedia data efficiently, supporting an interactive
service through interaction and synchronization between
objects by processing the video and multimedia data on an
object Dbasis, multiplexing video/audio/additional data
stably, endowing robustness against multipath fading and

the Doppler effect that occur 1in a mobile channel

16
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data inserter. The one of the ensenble nultiplexer, 20
service nultiplexer and data inserter that receives

wo b@shB57¢i agram forns new ETI and STl franes PEBEE®2@%/002916

the method of Fig. 9. As described above, the present
invention transmts and receives nmultinedia data
efficiently and stably based 25 on the DAB system and

ot her diverse digital broadcasting systens. The

present invention provides diverse_ interactive _,
bPBHAEASTRRG 5ot V5eBInaR R§Ianlexeel FERPT FEEESTFGRI method.

per f or FABC @icWhbliowlr Rheaks e rgonpressing \Hde®he aditbodied as
mul ti nmedi a data efficiently, supporting an ig%;ractive
36 sBFQPEETM hPBHghSFREBRact? onf arftPeRMeHY orf 3t bn recording

betwean RRiEecs bdy-mrecessupgrbhe ¥idegyamdsks, hard disks,
mul timedi a data gn an _ object basis, nultiplexing

vPdEoragarsradditiicanarigdta stably, endow ng

r obust nesiagalinslg nbddPat bhé adi-ageand inRatBepplem provide
effect, that occur in a nobi]e channel 16 WO ,
2005/ 020575 PETIKRIVOS Bt2B4B SRV r oARBNECBY i ng*SHr9  the

addint/icamralon@nr or paar r esyé g metdied. theewet hadvetséhe digital
present invention can be enbodied as a program and,

sPEPEF PR ta "o MyFtErs éddabite T3t driditRI L ndd tmirelp data of
ag i GRRAM rBAMLtBOMkuEhoppy @ictkS.e hard dbskSereptald Gclobal

magnet g- opti cal di sks. As descri bed above, the prese

! sent
i RPSATIOR 108 pYebFle (RafSint eFaERFVE mARISRAPETdarE (TBS) .

Sekvi G DY iusi NepEhe,  Camven | oNad riiAB Sy st @ndinformation,
ot her diverse digital broadcasting systens and it can
t MERSHEE %mqﬁQﬁ§% &1Fat R 11 ‘di verse formats such as

mobi | e Ao ,Diddeeraitdalt Arphaltifosddn oAt SYSd efe spectrum
(DGPS), Location Based Service (LBS), . Pay Per View
(Fﬁﬁb,eﬁﬁé?%?%CYnFB&n%§?%%,I%Hg W’i%f%%ﬁ%%?%n?mltlmedla- data

welhele farecasdcrah dhe dhkeicAbsa, edyr eseliltimedia data

i nvention can, maxi m zes the spectrum 15 use ,
ePRidIEfcye by tsehgl hi ¢l 2 ¥5¢i entDMRil PrAEEFAlREL odule to

CemRr essiwthdieehnolgy A dthLand erbesy @& gitdi medbadcasting
d%&%tems.

The present application contains subject matter related
to Korean patent application No. 2003-57531, filed in the
Korean Intellectual Property Office on August 20, 2003, the
entire contents of which is incorporated herein Dby
reference.

While the present invention has been described with
respect to <certain preferred embodiments, it will Dbe
apparent to those skilled in the art that various changes

and modifications may be made without departing from the

scope of the invention as defined in the following claims.

17



service efficiently by adding a DVMB processi ng nodul e
to the conventional DAB and ot her diverse digital

whe@atz®ss i ng systens. 20 The present appl i caPCDRER2003/002916
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contai ns subject matter related to Korean patent
application No. 2003-57531, filed in the Korean
Intellectual Property Ofice on August 20, 2003, the
entire contents of which is incorporated herein by

reference. 25 Wile the present invention has been
dgﬁﬁfibﬁﬂiﬁﬁ¥ﬂgzié§%€ct to certain preferred

enbodi nents, it will be apparent to those skilled in

the art _that variou hanges nd nodi fj cati.ons be

made wi Lhout MeBartFRg FRORERE s Cpe PSS (DMB) system,
| e it rep: defined in the following claims. 17 WO

2005/ 020576 PCT/ KR2003/ 002916 Whgt i S cIaiged isa 1. | 1,
A di gi t 3P ROFCATBEI B°BP5adtasEPrhg it PRBR s§itdny video signal;
cogpr}sbgg:yn&_ha:lamla@e_@@i rﬁ@amﬁanﬁqxf Qiyr&ﬂﬁ)ﬂﬁﬂ:l‘t?irﬁg‘l media stream,
au vi dea signal;, a synchronizing neans for_ .

o IR O A P Pt R PR -V St 11 el SQATar+Lying data that
| ntver anitipmes tsed vii i adlljeecdridad ingy dadsndhat  are

tputted f 1 di ; {i _ |
mans 161 AUGRBNERAG t RS 570 BircUn Shipot (b medis

f ramdde eynehrond zf fgn NEaNSs yradh @001 rep miceaid ,on
encoding nmeans for gerforning aqgilional error :
correct PFOn BhESHI nGPORS ¢ M Predi A M EA MM GiSputtPeg Performing

f ramithieomad t eplexi ngmeadtsiomnehBbathgawymgtAeangedid stream
removi t oral,. 15 correl ation between adjacent
by R S it A 172 Bt AT eHtH GAPULL ed 1 om ¢ he
error caetrectirgerareedingg Me@nsis antba trasssvihgng temporal
means for, tran nittingnggawB di stream out put t ed
fr%?‘ﬁ]fefﬂeaifjn?rérﬁéeawer?dl Sa_ceg% %yte units 1tthln a data
stream outputted from the error correction encoding means;
and
a transmitting means for transmitting a DMB media

stream outputted from the interleaving means.

2. The system as recited in claim 1, wherein the
audio/video signal 1s obtained by converting multimedia
source data into data stream of a predetermined format

through a preprocessing.

3. The system as recited in claim 1, wherein the
encoding means includes a ‘Moving Picture Experts Group
(MPEG) -4 Part 2’ codec or a ‘MPEG-4 Part 10 Advanced Video
Coding (AVC)’ codec as a video encoder; and an ‘Advanced
Audio Coding (RAAC)’ codec, an ‘AAC+’ codec, or a ‘Bit

Sliced Arithmetic Coding (BSAC)’ codec as an audio encoder.

4. The system as recited in claim 1, wherein the

synchronizing means includes:

18



2. The systemas recited in claim1, wherein the
audi o/ video signal is obtained by converting

wondosiomsdé a source data into data stream of aPCT/KR2003/002916
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predeterm ned format through a preprocessing. 25 3.

The systemas recited in claim1, wherein the

encodi ng nmeans includes a "Mwving Picture Experts

Goup (MPEG -4 Part 2' codec or a MEG 4 Part 10

Advanced Video Coding (AVC)' codec, as a video

encoder 20andPARCt AdvRFcetP Bor AUHRY /Eodiaty (Amgrat for Scene

codas)an ghACtateadec m&dnd Bot ShégefaAhGhMRIDWBIFS  for
Codi ng (BSAC)' codec as an audi o encoder. 4. The
sySY &R 8ciTFd 1G5 cl ai m 1, wherein the

synchr OQhZij}giﬂmnsob?gbﬁdaﬁéscﬁﬁ@xzm@ﬁbggo dherating means
PCT/ KR2003/ 002916 an j ect Descriptor (OD)/Binary
Foratd T adcee 21 BI¥ES) J¥herating neans for

gener at hngsGREBI E§yEer phbketacth¥e mEEMECEfo@N synchronizing
Initial Ooject Descriptor (1OD) generating nmeans 5
f Sl GeneFREPAGSarPHERR LRl & TSYnctPay Smaeakieét i Bpags and the

MRSy FNCHOMZiRndedi a streans outputted from
t he encodi'ng nmeans and the OD/ Bl FS generating neans.

10 5. The systemas recited in claim4, wherein the

mul ti pl exi ng TRaANgyishehudes: racPESipacketi 2iMg aeaNSerein the
for generating a Program Elenmentary Stream (PES)
pé%-}@%lﬂﬂa@@d“%ﬁ“%arb%c%&l%ﬁﬁamted fromthe sync

| ayer packetkzi pgcrBENSindS ReH0et i PAEKRIHAIRY a Program
nmeans for generating a Eredeterm ned section based on

a KRG i pREERANT K BRSY hBackehc Hesfst PackePRekAl outputted

e hdr Q@AM SeE Vi -k oF Y i (£SI) generating
means for generating PSI based on data outputted fraom,
the | OD2 ZOS%%Fé@%Iirﬂfqﬁﬁﬁﬂﬁlféhd means for generating a

predetermined section based on a packet outputted from the
sync layer packetizing means;

a Program Service Information (PSI) generating means
for generating PSI based on data outputted from the IOD
generating means; and

a transport stream (TS) packetizing means for
packetizing data outputted from the PES packetizing means,
the section packetizing means and the PSI generating means

into transport stream.

6. The system as recited in claim 1, wherein the
error correction encoding means is utilized to satisfy the
target Bit Error Rate (BER) performance of multimedia data,
and the error correction encoding means uses an RS encoder
and has a structure of an RS encoder (204, 188, t=8)

substantially.

7. The system as recited in claim 1, wherein the

interleaving means is formed of 12 branches, and each
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a transport stream (TS) packetizing neans for
packeti zing data outputted fromthe PES packeti zi ng
WOore@ns20576¢ he section packeti zi ng nmeans and t heP®BKR2003/002916
generating nmeans into transport stream 25 6. The
systemas recited in claim1, wherein the error
correction encoding neans is utilized to satisfy the
target Bit Error Rate (BER) performance of nultinedia

dat a,

and the error correction encodi ng neans uses an

RO EHEOer VBBCANHS hASTHESt Plic IgHOTeESamaRS deftbderl 7-byte X N
(2@%1t1$§ ~tCS)l S@bStant|allw gés §83é§H18§tﬁut S

recited in claim'1l, ‘wherein the “interleaving nea
f or e B9 122 andhescaand oshel 1@0%a20$1m@210®7:62at10n word

PCLK

based

on a 17- uni

R%QH?&&%&%%U%@”EQ M&%i&é@r%ﬁ%a‘% ”‘EHP%Sﬁ

hakramplut and oghﬁutsﬁwﬁhéﬁésza‘éyﬁ@hr O zéd dethteadka
ot hier 5 1 f0d @ys¥9§8599iﬁﬁt£98 wordy E@Eo?ﬁEQEHOggﬁ%%r%%lzatlon

is transmtted al ways t

rough a 10" 5 branc

syfeRt obP zZeh¢ on0 ofbeare nt er | eaver is obtai ned by

al locating the first recognized synchronization word
to the 10' branch. 8. The systemas recited in claim
1, wheréi-n thEhe1gvetemsmst ragifreansiut flazes la wherein the

di gi 4 @b oudi 0 ba%%%asawﬂlzégstaeﬁug

tel evision ( broadcasting system

witches

a ‘0’

ver 1s

Q’i“@gél aaLgd % t %lroadcastlng

sat¥Piene (BrBadcasdiagteystehpvandon dryi tl@rroaclabsélng system,
broadeasti g Systam; +15 grogeea§¥§hﬁe Qgsfgﬁ't

claim1, wherein the transmtting

'S cooperated

wi €30 haybbprdandhtnd hey DVMBN. system an ensenbl e

remul tipl exer, an Ensenble Transport Interface (ETI)
adapter, and an Ethernet adapter. 20 10. The system as
recited %-n clBhe Bysiear eih rReiteNB isyscéainwhi,chvhsrein the
ba@@§n§ﬂl£@§ng'ﬁé£§£ ?ydb80p9£9€98a@&tﬂgaEEm@%eséﬁkﬁgl

digital television
system, an ensemble remultiplexer, an Ensemble Transport

Interface (ETI) adapter, and an Ethernet adapter.

DMB

digital

the DMB

10. The system as recited in claim 1, wherein the

system, which is based on the digital

audio

broadcasting (DAB) system, a digital television (TV)

broadcasting

system, a digital satellite ©broadcasting

system, and a digital cable broadcasting system, does not

include the error correction encoding means and/or the

interleaving means according to system performance in a

high-speed mobile channel environment.

11. A digital multimedia broadcasting (DMB)

comprising the steps of:

a) encoding video/audio data at a high efficie

data compression;

a),

method,

ncy for

b) synchronizing a media stream encoded in the step

a media stream for an additional data service,

20
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broadcasting system a digital satellite broadcasting
system and a digital cable broadcasting system does

wmoi0sAsreicl ude the error correction encodi ng PEERER2003/002916
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and/or the interleaving neans according to system
performance in a high-speed nobile channel _
environment. 11. A digital nultinmedia broadcasting
(DVB) nmethod, 30 conprising the steps of: a) encoding

Vi udj a [ iciency. for ~data . .
colﬂ%?!égsi %){h)rg%;n s@%cﬁaﬁ%n%ﬁ%&aﬁrﬁc a St efaorﬁ_ erfbdegiteractive
i nsehelieeep a), a nmedia streamfor an additional data

servi ce,. an - 005/ 020576 PCT/ KR2003/ 002916 .
nedi a stcr)ea%u%lége%\gnécﬁflpnggtllgons oran YRS g&llz\?éi in the
sepVereld) €) nultiplexing a nmedia stream synchroni zed

in the te na 5 d ncodi ng and_interleavin or

correct idr?%g egrﬁgge%rg? ng %él%gé‘ﬁgﬁrayé&gi s rr%‘apé_gg{?’%%rrﬁn error

mitei peexeturredeist ep melis ahdee) tmAnsmilttdery Bn the step

stgeamjnterleaved in the step d). 10 12. The DMVB

metﬁbd as recited in claim1l, wherein, in the step

a), preprocessedivideg 3i ghatamaietenteseddbyn tséngtap d) .

“Moving Picture Experts Goup (MPEQ -4 Part 2'

encoder or a MPEG 4 Part 10 Advanced Video Coding '

(AVO)' lencod&he aHB mee:mo@cea@sembcajuokgd;dismgnagsﬁag_e, wherein,

encod b i ng ng.an vance udi o

o g ARG Ehicontr-8a8s AR BReodaidt i ate prpeoded by

SligEed A t HMevileg CBUEhgré BSAG)E rtenc adenp 3.3MPE}'GE—DL\)/;3?art 27

ci_t ed,4h-cl al 1 eJein e sLep. ,

:Tﬁéc%%%%s E% ageﬁvg%r%?iﬁingbg%gcﬁf)\é% vﬁélscceﬂzg\{%(?eo &?Hlng (AVC)

(CB)¢Bilemr y arRbr retetfroceScene 6BHES) §bgnabsersed i hcoded by

??%%%ﬁf; QEQ 9§Q§r5gﬁéﬁﬁfﬂgﬂ'“@AdyaﬁgﬂdFCEuEﬁﬁfrl J&yﬁg (AAC)’
encéder, an ‘AAC+’ encoder, and a ‘Bit Sliced Arithmetic

Coding (BSAC)’ encoder.

13. The DMB method as recited in claim 11, wherein
the step b) includes:

bl) generating an Object Descriptor (OD) /Binary
Format for Scene (BIFS) for interactive service;

b2) generating an Initial Object Descriptor (IOD);
and

b3) packetizing the media stream for synchronizing
encoded media streams outputted from the steps a) to e) and

bl) and the OD/BIFS media strean.

14. The DMB method as recited in claim 11, wherein
the step c¢) includes the steps of:

cl) generating a Program Elementary Stream (PES)
packet based on a packet outputted from the step b3);

c2) generating a predetermined section based on a

packet outputted from the step b3);

21



and 25 b3) packetizing the nedia streamfor
synchroni zing encoded nedia streans outputted from

w0 b@serespes a) to e) and bl) and the OD Bl FS nRdi/KR2003/002916
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stream 14. The DMB nethod as recited in claim1l,
wherein 30 the step c) includes the steps of: cl)
generating a Program El enentary Stream (PES) packet
based on a packet outputted fromthe step b3); c2)
gener at i 6%% tern1ne section_based on

acket
out put t & Ogﬁmv&%‘é’s%zoé%ogmatlon (PSI)
PCH&*@@O@@/@@Q@lﬁutﬁmtge@efammngh@rggépnbzkrvaﬁ@

I nf or matj,Qn d.on_data_ o tted fr n1the

Step o) It oy Hadkbr 19 AgCHaPa barpUCEd FibrF thes 1) to
steps thjotorag8porntotteansport stream 5 15. The DMB

met hod as recited in claim1l, wherein, the error

correction coding of the step d) is perforned to

satisfyl?he t&ngeDMBi tmeEhoor aaatmec(ﬁER) mrébﬂmn@e ,Ofwherein,
d d a Reed (RS) encoder is
rn%ﬂé2§g¥§¥ g%%g ?nlophgogﬁpgr g$£h§t§ 7P cObel angegformed to
stsajcisfe dﬂKEahaESetZOE;t1SBﬂth8Rae@COUBER]Sp%kﬁﬁﬁﬁbnce of
y The DivB Jret as re0|% ai m
j@&%ﬁﬂ%g@%é dﬁ%g i nt I@aV|n ggjfwgﬂgté Sg)elpémdez~ is used
fof@%deoﬁodingram@h&SﬂxniSCGﬂﬂeeﬂtﬁnbbaﬂéhamWhhﬁhstﬁucture of
f S ed on. 17. byt N, unit
s T e R it ioP ol 1 S anci 2Ly
synchroni zed with each other and a synch{onlzatlon
word f sync n ti transn1tte . a S ,
througﬁI% P%%a%%% ah?%e 28y i éF?d%?%$maléO wherein,
ckﬁhﬁelhbavéeavsngbbélmméknte@ldta&sngdHMédId§L121branches,
nizat,i on 10' branc
%gkgnetiy%gas FE Rt P %F%?ﬁwig NGRRTLF R, PagRd on a 17-
StmytéﬂXINChﬁﬂeS(Nhe @Leﬂ§ o, ..., 11), has input and output
switches synchronized with each other, and a
synchronization word for synchronization is transmitted
always through a ‘0’ branch and the synchronization of a
deinterleaver 1is obtained by allocating the first

recognized synchronization word to the ‘0’ branch.

17. The DMB method as recited in claim 11, wherein,
the step e) includes the steps of:

el) establishing a transmission priority order with
respect to a sub-channel for automatic formation of an
Service Transporﬁ Interface (STI) /Ensemble Transport
Interface (ETI) frame in the digital broadcastings system;
and

e2) selecting a sub-channel based on the above-
established sub-channel priority order and the STI/ETI
input frame, determining whether transmission is possible,
if transmission is impossible, searching a sub-channel that

can be included in the remaining space of the STI/ETT frame,

22
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respect to a sub-channel for automatic formation of an
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Interface (ETlI) franme in the digital broadcastings
system and 30 e2) selecting a sub-channel based on
t he above- established sub-channel priority order and
the STI/ETI input frane, determ ning whether

Frfﬂéf&%?QSn {ﬁepoggiééééd igqgjéﬁggg%Q;oQ%%i geinimizing the

I MPOSSI sear chi ng a sub-than
| neeRlboing tpeaeenbinnithg SPACLEDE tthenSTI L&Thd raftputted by

22 020576 PCT/ KR2003/ 002916 including the
se?%%%%gggébgggaﬁﬁ%??sghd m nimzing the remaining

space in the STI/ETlI frame to be outputtﬁddby e

repeati the.pro S, 18. The DN% t ho s. recite ,
inpclai£?17, W %r@ﬁ%,me?ﬁg%tfﬁh§ﬁF§%' PP ot 8gMofl 7y hevheredn,
stepe e riagispersfsdomedptoce sls gictfal ts oadegst & Ng iSySp&€FFormed in
S a .di gi udi o _br.oadcasti system a. | ,
diu‘g??g?alrv %%%%%%Ss?}%% SEYER a SWHithi 347 sat edigidal audio
kﬂ@%&ﬁﬁﬁﬂ$h§ngy§WEnﬁmandaadd@ghhalTmabb&oaﬂﬁastiﬂg_system, a
br [ m,19. The,  DMB nethod as recited in
C|&I%§%§% m%ggéi%get & OBNBAS Y 4 8mE &iforfthe® digital cable
comvenddasial ngi gy¢adm. br oadcasting systemi s

cooperated with any one anbng, an 15 ensenble

remul tipl exer, an Ensenble Transport Interface (ETI)
adapt er}2 and Bine EDNer meithadapier re20tedhenDNB 4t hod, wherein

eoLA€ol ol Tnoelab 19, oy S, DB Srstem Soss” )

not i ncl error CO ( _ .
ardfordadret img eslyeaenngl sreanspenadelli gh tspesdy mMebidl €among, an

g?%g%%g%%?ﬁg&%ys g#yi%&%?gfﬁﬁre@gﬁgbkgkoﬁ%%%%fport .Interface
br gdddastdanfesysaAminara Kilgitredt sadaadddt € broadcasting
system and a digital cable broadcasting system 25
20. The DMB method as recited in claim 19, wherein
the DMB system does not include the error correction
encoding means and/or the interleaving means in a high-
speed mobile channel environment such as the digital audio
broadcasting system, a digital television (TV) broadcasting
system, a digital satellite broadcasting system, and a

digital cable broadcasting system.

21. A computer-readable recording medium for
recording a program that implement a digital multimedia
broadcaéting (DMB) method, which comprises the steps of:

a) encoding video/audio data at a high efficiency for
data compression;

b) synchronizing a media stream encoded in the step
a), a media stream for an additional data service, and a

media stream by an interactive service objectification for

an interactive service;
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21. A conputer-readable recordi ng nmediumfor
recording a programthat inplenent a digital

woriosionsdé a  br oadcasting (DVB) net hod, whi ch POIER2®S8902916

5

the steps of: a) encoding video/audio data at a high
efficiency for 30 data conpression; b) synchronizing

a nedia streamencoded in the step a), a nedia stream

for an additional data service, and a nedia stream by

an interactive service objectification for a , ,
interacfﬁvemggF%Pi%§l§% BBHS7 005 syndfironized in the
PEY #2003/ 002916 c¢) multiplexing a nmedia stream

synchronj,zed in . the _step b); .d) encoq{ng and ,

interl edVi ng $8H or PR tﬁﬁgeéﬁeéyﬁaﬁ G POy an error
i nt@ bediccaimeam tul bi plexed sbréhe stepiple&kd and the step
e)c§yaggg1tting a streaminterleaved in the step d).

2477

e) transmitting a stream interleaved in the step d).
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