. e3eda| @6. TAK 4WD 01/ 63824 2 8 MAY 2003 APPARATUS FOR
- TRANSM TWONE/63824E| \/| NG Bl TSTREAM | N NETWORK AND METHOD THERCIZKRU&/G1381 cal
Field transmtting/receiving a bitstreamin a network and a ne hohhvrfﬁf]%

and ' larl y, to an apparatus for transmtting/recei Vi rﬁ;

bi tsmmmmmmwmmwn ch a video bitstreamis stably transferred in a network

i ncl udi ng a Wi reless pnEpRRIATANY p@RImlemmﬁEOcémN@ met hod t her eof .
or n

5 The present invention relates to an apparatus packet networks

such as Internet, tBTSTREAMINONETWORK ANDMEYHODWHKEREOMannel is set
to achi eve the conmunication between two spots. That is, a real tine
prot ocol (RTP) packet, which has been packetized by 15 a request for

coment s (RFQeCBEg%E?ﬁgéI !vi a the Internet network, is transmtted via the

hi er ar chi cal f a real tinme protocol/user datagram

protocol / Isnt er net Tpeot qs@IsehRTPINVERLIbR) eeladeseatoti BB a E_?ratus for
protocol /transm ssi on control protocol /I nternet protocol F P/ TCPI I P) The

RTP/ TCP/ | P ofy@nsmidingfrecriving Rrivtatesge imedwetwotk ead a-metheththareof|

stably, so th it LLy,.tra 1 ts control i.pformation. The RTP/ UDP/ 1P
operates in Fﬁ%ﬂ?ﬁ&@%ﬂ%ﬂ% taﬁhgﬁg%@?u%f?éttﬁngﬁyﬁﬂgér%e&%g3;'@%"& Yusual Iy
nust_be procqifiafl 4 0idedRbitstraBm Relsealy NGakdtefib inla hetwork[ABRIING N9
termnal, a video bit stream sequentially undergoes an application |ayer

(vi deo sour cwiretesschetwarkRNe an Intayret netwodbRindaandthbdtheredfayer, a radi o

l'ink |ayer protocol (RLP) layer, a layer 2 (L2) and a layer 1 (L1 ). In
each | ayet® header information is added to the video bit stream and the

@i deo bit s%@ﬁsﬁgﬂheader information is transnitted to a network.
Here, the T control information, and the UDP transmts an RTP
packet. I n a receinpagketaietivosks such s Intedsst, tyipically, eaoogidairgresexist UDP/ | P
and TCP/I P | ayer, ap RTP. | ayer, and an application |.ayer (video source
codec), and e@e%GEEBnPhFoz it&eﬂ&'&%&éﬁg@ﬁmwwcanon_WQQ’P@’QZQPC#&
7T K001 015%hat ol BRI P B i ek BB B30, 0,
server ang aacréqudst for comments (RFC) protocol via the Internet network, is
transmitted via the hierarchical structure of a real time protocol/user
datagram protocol/Internet protocol (RTP/UDP/IP) or a real time
protocol/transmission control protocol/internet protocol (RTP/TCP/IP).
The RTP/TCP/IP operates in the acknowledge mode and can
20 transmit data stably, so that it usually transmits control information. The
RTP/UDP/IP operates in the unacknowledged mode, and transmits video
data which usually must be processed in real time.
Referring to FIG. 1, in a transmitting terminal, a video bit stream
sequentially undergoes an application layer (video source codec), an RTP
25 layer, an UDP/IP and TCP/IP layer, a radio link layer protocol (RLP) layer,
a layer 2 (L2) and a layer 1 (L1). In each layer, header information is
added to the video bit stream, and the video bit stream having header
information is transmitted to a network. Here, the TCP transmits control
information, and the UDP transmits an RTP packet. In areceiving terminal,
30 the video bit stream undergoes an UDP/IP and TCP/IP layer, an RTP layer
and an application layer (video source codec), and is decoded into video
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First, a server 200 reads a video bit stream produced by a video source s, -
codec t o™ 9H63824t he read video bit streaminto a high si glRGT/KBMOBSL st'r eam -
. 210 and a low significant bitstream 220 before an RTP packet is produced.
Next, the server 200 transnmits the high significant bitstream 22C8 MAY 2003
client 230 via an RTP/TCPII P, as indicated by arrow O, and recerves an
acknow edgnerdataepresenting that transm ssion of the high significant o

bi tstream 210 has been conpleted without error, as indicated by arrow .
Then, the server X0I6.t rdinisnia svieme illugtratingi Bnc ambadiment eafn 22aypicat he

[ 230 vi RTP/.UDP/ | dl .Of i ndi d.b @)
The cl i ent 250 BLBIAPTIre AT Taeeeiate pRlafRvERna sesr 508 26iPtne I ow
significant Ipjgt éeéén/aﬂﬁob%bd's@ﬁ_dbbeoiplgireéﬂﬁbrowheserbgjné%ﬁ&é’&‘gbgbeét ax. ss

As descri bed above, u_n_der a conventi onal nt er net envi nment Itstream
produced by odec toddivide thedieag \Wdebd bitssthgdrt-intcoa highpsignificant bitstreamed t o

the UDP/IP |ayer. The UDP/IP | taig th | etion of
rocepti on of 210 ansl Sing siaficaRhitisyaad 420 Bl an BRB At 4parUced
unacknow edgagefofe sérf:efZ@M the sighifidH Bt frbSMh MBIR] a &1iéht .

s 3

conmmuni cation environnent in %m ch an I nTer et networ{z conmuni cates with a
Wi rel ess net \830k vid ren (RIERAICRIAP A asajndieatedbby amrowr @yndad tdoeivesviarel ess

environnment. That is, the bitstream packet nay have a | oss on the |nternet

Y. > .
whi | e under g@ckgowmirdgment represeGling thahransmissieonypl the higk mignidsapht , and

Cranan Lt S BiEfeaf210LES e eb Bty Withalh et AT e SENY aBR dor "
header and a Tihan, Gesis@mad200 thdnsmifd the fow @Tgé‘iiﬁcémﬁiw@@dni 2P0 txaRe cheader s,
the receiving term nal cannot B;;erform sui t abl e decodi ng. When a vi deo

bi t st ream i s 230afigran RAP/UPR/FAregaraiesst ofeerreras indieatad byeanmows®. dihessi fi es

Sioni 11 cant SUPT oo FadelBuaile P bl S uRGahl RRGfERR0RPCHad AR TBH <
time, the re%@%mﬁe@ntttﬁfsﬁeramh 270Badkeinfy tHEbAgIARN Vided! Bititfd4rARynfx L1 ons are
2 ) WO 01/638Z4 PCT/ KROO/ 01351 ~ 8 NAY (D03 received first, so that

real timeirocessiAgdescribed abovd; Gndenaconveational Iniernei gnviforraent, @or t i ons
are consecutive transmtted i n,an | nternet network W rel ess.

o S he btk PrrlceEbY Mt somiR Aating Sbeh Rs AL G461 28T isarm i s
classified a i t Ladntbl d e, } i « - Sthlal
Chmnot | bo-r odneifigdug feIDPHPAREEr CHHODR/ I fayRf e Pt ASLBRairPtel |
RFC prot ocol compietien obrexeption cfall\of th& fénamittechdatal siece it23@ratestinanway s

pertorma pre-process for, classifying a bitstreamaccording to the
si gni fi cance %”@ckﬁ"‘aW@ﬁQedaﬁéPds%ce%\é itrdraang sﬁ‘?‘i@h‘s éFﬁf‘Sdnﬁ‘(%‘t UPHEBL&ss for

reconstr “gn“ '&8n¥rﬂ8nfc%fi8hvé°1ﬂ/i+b99ﬁéntaiﬂ%hf&}°ﬁén ?ﬁt@ﬁ?ét! ﬁé%rlﬁ!cbﬁfrﬁ&ﬁiﬁétés”t 0 the
original DItstream S0) the process for classifying a bitstreamon the
basi s of t he viihgai wirelessendiiorke tivepetker idaga caay dalvg tit epeorf onderdthet a

vi deo codec | evel which has already known the syntax of the video

bi t stream THEfaieSs envigenrmentnhatiis dbe BisiraamPagketMaythaws alse Avliei ned

Gescr i bed —s AR5 WIS ERelGHRE TR SREEC SR et A9 (BBLMrgls | o
Di scl osure ofeni/ltenhiarnbhemif\errobintsy) beegaerbftti BUGS Sdudm Ied bitSfrehfm t O

provide a nethod of transmtting a bitstream bxdﬁvxlm ch a video bitstreamis
stabl y trznspiackedhas been h@nsnmitedi wihodklass. t ereotie bitstieas pagkeh

Rl L N T s SR e
provi de an appfHe¥eUfeaders, the receiving terminal cannot perform suitable decoding.
When a video bitstream is transmitted in real time, the transmitting
terminal classifies the video bitstream on the basis of the significance, and
30 transmits significant portions first and then less significant portions. At this
time, the receiving terminal must delay data until significant portions are



for transceiving a bitstream by which a video bitstreamis stably

. t.ranscem@di1/6a824 he effective use of two | ogic channel s whegraotiaeiisgat i on
is is established by the two logic channels during transm ssion of th

video bitstream To achieve the first objective, there is provi @eﬂ M&étmﬂﬂ
of transmtting a bitstreamin a comunication network, according to an

nmbodi t of th . t ti th th I hc) ' X di,
Source 1t o Tecpeetfidl S0 thak TR sk oraasSgi Of Bl tsr ARt ThebfS.aidi g
t he head i ' ' : | , .
W0 011 63604 HfTEAnEAS e cafsgehetpramstitedinaf IRBIMERRNIBIEd
coded i n t hea stimglegsanetworkathe awetwork aaist e pontimususly ayabtie. aaldo( if)a

transmtting the header separately fromthe bitstreamreceived fromthe
step (b). ToPitRlIGam s Q'ﬁ@'ﬁ?ﬁ@@%(ﬁ:@%h significaeeedyring vislgosayree rediNgd of s

transmttin ' e | mini Ny cGord] ot her
erbodi mert o CAAROE PeCRORBot e iRt PRI whiE eShlint dag o
source into euréritRFEprotstolgFartheatote; the sedet 200 apll tho diiggt 23Methush)
addi ng the header of each communication protocol |ayer to a payl oad while

transm It t : nPIWAYS Rertara mrediegess fenrlassiving a)bitsyeam Aceending te #i¢ on .
ehi eve t ho SanfRRAes FE RS phé FEEAL g BitbGal n8 pBRFol s TBPer - 1O

transni tti ngedoRstrGétiriftne recivaduppercand Rwereighifilantasitshedingirito i
enbodi nent of the present invention, the apparatus including: an encoder

f or encodé ngoriginglditstream.i Atse, theprasess fon alassilying abidstreamomthe basie of -~s
odi ng; a pratocol. processing unit for .adding the header of, each.

Comun cat | o BPoreBERanEs detots Rapkeliziia Sah oy e RBHRImRHAL AYI989 ot r cam
encoded by theRNe08Rvhich ﬁé’&BlrﬁQtﬂ‘g‘gﬂgﬁﬁtthE%gﬂfﬂe%'e \hgxgrb'ns dnft packet

processing unit for transmtting I tstredm processe y the protocol

processi ng unit iTheneforeadateedmcdymitationdn pndntecnest reetetoftocambimediwith ng t he

header i nformati ?n i n an acknow edged rmge gr ot ocol , . To achi gve t he second
pEGKet!

obj ective, th¥ireless eyiNIBENLFAU? 5S 8NP BiliEEPrARIIPSE#eA ng a
bitstream i ORATINE | ‘ ﬁp(?f(% ' 0 anot her enbodi nent of

t he presggnt %@\)@htlonééﬁgyg%ggﬁﬁgbgap C uJ?ir?gé:}géein extractor for separately
extracting payl oads and header information 2s which corresponds to the
header of each l[ayer while transmtting a bitstreamreceived in a separate
transm ssi o closutenef i on network to each layer; an error

ot ormmt 1 on_extr & QHBYNE o 4B eieRBRt IRt RiovBB FAREadPLt i nea
that the heaggismittfriy aBits@8ahndysehieh @Ofided BR&WLSAMNE stably transmitksd I, a

bitstreamre-organizing unit for re organi zing a bitstreamusing the header
i nf or mat con tbeelfective use af twodogic channels when communication is established

by the two logic channels during transmission of the video bitstream.

Another objective of the present invention is to provide an apparatus
for trénsceiving a bitstream, by which a video bitstream is stably
transceived by the effective use of two logic channels when communication

25 is established by the two logic channels during transmission of the video
bitstream.

To achieve the first objective, there is provided a method of
transmitting a bitstream in a communication network, according to an
embodiment of the present invention, the method including: (a) coding a

30 source into a bitstream using a predetermined type of coding; (b) adding
the header of each communication protocol layer to a payload while



WO 0l /63824 PCT/ KROO/ 01351 2 ~ MAY 2003 extractor) if it is determ ned that
t he head®O04§38Mmti on has no error; and a decoder for decBETHROYOEISE stream -
. re-organi zed by the bitstreamre organizing unit. s ~ Brief _Description of
the Drawings FIG 1 is a view illustrating a nethod of tranznﬂtMMZz@[}B deo
bit streamunder an H. 323 environment; FIG 2 is a viewillustrating a

met hod of trangapémitiiogahtiBigstleeinvReded FEINE5tep(h)tcCead lcomnanication
comuni cation network; o FIG 3 is a bock diagramof a video stream

transmitting appsieeellayer;ande)ttansaitting the beader sepanatelyfronFth@ bitstream

bl ock di agram of an ratus f rel aying and receiving a video stream
according to tFF@eﬂ)\f%@ﬁﬁﬁ‘ ﬁ?\/’%ﬁ?ﬂéh and FIG 5 is aviewillustrating a
method of transni U1 Tadaghidvdemeifirst LBRBIVE, ltfiefe 351 bithiddd "RSBIrfbdVdre! ess
network communi cates wth an Internet hetwork. Best node for carrving out
the I nventi en Wv@Esmitting athild@amin a lcommeunicatbon neswdrkaaceording to andiheg

nmet hod, o incl udg vari ous pes of standardized headers. In case that data

i s transnitt ed®MROFiMen) of theeprgsent inyentirppihemetbodnelugiigidat 80AiNGGer of
" Int t ' | ; t ' h:QR. [
oed.  Accor di niySTeRuRte ¥ plistteam BeihgiadelermiNed B0 VR couRg, ARy, ' ©

each layer is addiad the heageybisatheammunioatioagrotaaat layefini a,payidad white t he
Zs header of each Iaéer andmt he payl oad header are safe froma bit error) a

recei vi ng t er irARSMEHAG S titstream caded indbedstey. (addrepachgommenication

o1 ogr am such aRToLPGENE 57 Ssfafsh faBk PG EEbAshd BndtBh beBtsF
stream encoded by t g achita@ thedReoAd bbjdctidéltHereqsd phoViaee antapparatus for \
comuni cati on protocol, and sinmultaneously adds the header of '‘each protocol

to a payl oad. Wrapsmitingpa ditsirsam inra commuricationeastvobrk, BCTording 40/ an351 7
8 MAY 2003 330 £ bi t st d by th t ocol i

ani't 320 and (PROAE A Re R R iare e RPaatals i dingt An sReBE)
(UDP), whi ch i fr hcdRiigS6UcalgRe iﬁ'RS’S_Bifs@r’é%‘ﬁn%iﬁﬁ‘a%%@?@minéﬂ%%%’?smts

only header information in a transm ssion control protocol (TCP), ichis
s an acknowsedeadingpde protocati priaessimgoturdiolfor | addingt tee keddel oéneach he

D o e PP e Tl f A Sad et sl e S =
protocol, and Lrafl by tAB! ¥nddterdddedch @i fhunication protocol layer; and a
packet processing unit for transmitting the bitstream processed by the
protocol processing unit in an unacknowledged mode protocol and
20 transmitting the header information in an acknowledged mode protocol.
To achieve the second objective, there is provided an apparatus for
relaying and receiving a bitstream in a communication network, according
to another embodiment of the present invention, the apparatus including:
an extractor for separately extracting payloads and header information
25 which corresponds to the header of each layer while transmitting a
bitstream received in a separate transmission protocol in the
- communication network to each layer; an error determination processing
unit for determining whether the header information extracted by the
extractor has error, and, if it is determined that the header information has
30 error, requesting re-transmission; a bitstream re-organizing unit for re-

organizing a bitstream using the header information extracted by the



information in an acknow edged node transm ssion protocol. o FIG 4 is a
- bl ock’ di KB B# an apparatus for relaying and receiving FPCAKRINBSam
according to the present invention. Referring to FIG 4, aegc ctor
410 transfers to each layer a bitstream packet received inzg WAY%[%‘
unacknow edged or acknow edged node transm ssion protocol, while separately

extracting aermyttORAf &6 ddl@rd‘iiﬁédf%hapfhéaﬁéédéramrrﬁ%ﬁﬁﬁ h88 noSerPbt: Hrigeam

packet. An error determ nation processing unit 412 determ nes exi'stence or
non- exi st enc@ @ecederefarodecedingea Hytsireant meeonganized byt thec bitdtrbgnt he packet
extractor 410. 1f_ it is determned that an error exists in the header

i nformati on, O{Q?é"QPSd-fn'het erm nation processing unit 412 requests

re-transm ssion. On the other hand, if it is determned that there are no
zo errors in the header, a bit streamre-organizing unit 420 re-organi zes a

vi deo bi t st r Baief Deisagptior of ¢hael Brawingsach | ayer extracted by the packet
extractor 41 Q A lédqo. codec unit, 430 decodes thfe bi tstream re-or&ani zed
2€ S it

by the bitstream f&SorlgShfIRY YHstraling a method oftrangmitting| 2 yvideadithg a
met hod of tr ot g 1 { Zs in a situation where a wirel ess
network is i %?gﬁno%r?(dg%r’hﬁj%%eﬁxiréﬁﬁgﬁwnetmr k. Referring to FIG 5,

ref erence nuner al F§G02iisdi viewdHustratingehesethoer ofitrerisoiviagta filesetivideng si de
i ncludi ng several |a .. reference nuneral 560 indicates a base station

rs _
i ncl udi ng se®EAYeN ALlientinasommunicatian networkidi cat es an i nter worki ng

| nat cates%an 1 nt o 1S S8 S B Blaordiiirte vBG Set gnraRRITHE Hbale
layers. 6 a&é}w?aﬁgzmgvggsba fH¥eptishl 2 8 MAY 2_ 08 First, the wreless

termnal 510 includes a video source codec |layer 512, which corresponds to
an application | afép, 48 ablack dpgram @f eacpparatus for relaying:and recaivingay er
514) an TCP/ I P.l ayer 6 r adi i nk | r_prqtocal (RLP) |ayer 522, a
MAC | ayer 52?,\"%3(%/%/’8%%1af%ﬁrﬁn%g%ihq—ﬁfees%'W&rﬁl%a s codec ot her than
the video source FRUisErvieRallustrstirtfa hidtha@Bt ir8AsmRing @48eo Dit¥irdg St ream
forms a packet made up for a header and a payl oad while passing through
each | ayers. iha siiuddionswhete acwiretedsapetw@kocemouicataswilk cars dntecreti nt o a
vi deo bitstream using a video source codi ng nmethod such as MPEG 4 or ~o

H 263 to for ﬂ?&]’% yl oad header 532 and a video payl oad 534 as shown in (a).
Here, the payl oad header 532 and the video payl oad 534 can be repl aced by
mul timedi a data. Then, the RTP |l ayer 514 forns a packet by adding a video
payl oad 545 Bebi mddeifohcairdieny olattithe iaveratidroad header 544, and an RTP header

543, and the UDP/| P or TCP/IP |ayer 516 adds an |IP ~s header 541 and an UDP

or TCP header 542MREGHEOF BrdR Wich are widely ysed asia (igdeo coringrmethhedier 522
and the I : 2 a h r f.he
packet (b a@*@ﬁdﬁﬁéf'ﬁg?ﬁ%ﬁ%’??%’é@%%ﬁg g? Ere{fhﬁ{‘ osaglgctﬁg? ﬁdeétﬁe'tgder of
each | ayer | granstitted i d reaimd pratodal (RT) wsike ghddrgoing8ch wyerdif ap
identical layers, through an ~o UDP or TCP. The video bitstream (c)

i ncl udi ng helieiNst Psptose! ar @ wisalesstRIoGRr theolianpmission formatis used

wht on’1's' tr 2Rl wh8naHis HESE Qo MetPblNS IR 5t eBer Bragich O
protocol . Asifeped baaédatbcafga?/tdw Mbageeibehen Tapél. ThUsCanly whBathe 2

video bitstreamusing the follow ng nethods. )
25 header of each layer and the payload header are safe from a bit error, a

receiving terminal can perform suitable decoding.

Referring to FIG. 3, a video codec unit 310 encodes data to a
bitst'ream using an application program such as H.323. A protocol
processing unit 320 transfers the bit stream encoded by the video codec

a0 unit 310 to each layer of a communication protocol, and simultaneously
adds the header of each protocol to a payload. A packet processing unit



is In a first enbodinment of the first nethod, a video bitstream to which, -
header i WMQMB2%n is added, is transmtted in the UDP, an®CTAROMOLISES
~information is separately transmtted in the TCP. When a bi R |
transmitted only in the UDP, if header information incl udedéisé‘uﬁﬁg) ?603
bitstreamis damaged, it is difficult for a receiving side to process the

bi tstream $@ etiz@ s Bistréamiprevesded B thapksth %3 I S
termnal 510 individually pag:ketig%s t he _hegderﬁof ggc Fg%/%‘irﬁg‘i‘.’![rﬁtg\%ﬂfs t he
L2 header 55BndrtranemitFiiresbitatream parkel/inlaser datagrant pdrbt6cdyQBDR)e RLP
header 552, the IR header 553. the UDP or, TCP header 554, the RTP header
555 and t he FYQ?)thﬁ %Hﬁgpér@)%[e Rogrdrantaission Rrajperlo apA: LIRSS af t er
the video bi ty fREHRAFFBIMENGAWY R i ' en
re-transm ssi onylﬁs requestegp ﬁlﬁg Wre e'§§bb?{e?°rr’ﬁf?eﬁa?§?§6m$?ﬁm@§sm ts
t he packets zenh dckabaviedged mddertrahemessidripratoesis in ssother embddimetPtes t he
request of re-transm ssion is perforned in units of |IP packets or RLPs. In
a second enb®RAHFERPIOLRSSNGetiNil 330 Yanamiitsyat Rayloady aseeny a rbitstream i e

envi ronnent, | It | 44K O [ ' e S
transmtted i"3°§é%’, %Zn@{e[ E@hé@hgﬁ‘%’%ﬁ c&ﬁgﬁ !toénitlg 's'ws%%‘%ﬁ?‘%' chcjeé | zed
and transm t treodé ntransssiomuptatoeolisand otranb@itsr enly @Ré MagidedNheader
requested. In the secaond nmet hod according to an enbodi nent, a video

bi t st ream i s IfOpRALPBJN;aN BckNQledgsd rpede transarssianmsal@sol.porti on, and

ranen tt B i noa: UG £RHEERRdERET of SreraBsia o f Bl Bleling avery
transmitted igvided@tredm, AetriRig RNPRGrEBER) invBAtieRY IR fd PIG.I4 a (

transmitted in a UDP, and sinul taneously, the header portion is separately
transmtted ipacketprractor ¢il0itransferhioreanidayena bitstreamppatiket receieenire a

t i i ti 2 i tst ket t f ti f whi ch

bi £ error | o AEiBAR el REAdR e e 554s tadamieien proRcb Mg er | | n
the third Wefsgagratggﬁ@xﬁraggﬁgté ?ﬁa’?léé&%ﬁ@‘ ttHeeﬁeé(dé?r bhgaa% &Yfbr fhe
re-transmtted a snall nunber of tines, the channel of transm ssion Is

det er mi ned t bitstreamapaeketo Ao errordetetminationptocgssing ainitrdd 2 déferminesam Zs
transmtted via the UDP can .be transmtted, via the TCP. The base station

560 rel ays t RIStEReR OF FEnzeXisienceQr 3} efraci thethpaderdnfosmatiop exirasted an L2
: |
and an L1, t‘Byfa\tﬁ%)éé"ék%rt%xgjac?dt}oi%ﬁ?]fgffsa@%t%?ﬁ%d tR4t é#PBrHo%g;%% ""fh”eep ayer

and an L1 (or I'n order Itstreamrecerved

wi rel ess ter ieadler Friforméatiohhtree ermoe devdratinaton pﬁdi@éﬁs%% anits 2 requedtest ed,
data transmitted in a TCPis re-transmtted in units of |IP packets or RLPs.
8 re-transmission. On the other hand, if it is determined that there are no

20 errors in the header, a bit stream re-organizing unit 420 re-organizes a
video bitstream using the header of each layer extracted by the packet
extractor 410. A video codec unit 430 decodes the bitstream re-organized
by the bitstream re-organizing unit 420.

FIG. 5is aview llustrating a method of transmitting a video bitstream

25 in a situation where a wireless network is interlocked with an Internet
network. Referring to FIG. 5, reference numeral 510 indicates a wireless
terminal on a transmitting side including several layers, reference numeral
560 indicates a base station including several layers, reference numeral
570 indicates an inter working function (IWF) including several layers, and

30 reference numeral 580 indicates an Internet terminal on a receiving side

including several layers.



WO 01/ 63824 PGTI KROO/ 01351 M~~~ ~~n~ The I W 570 relays a bitstream which
-has passW® 1é38dgh the | ayers of the base station 560, thaPCTARO0IIEP, an
IP, and an L1, to an UDP or TCP, an IP and an L1, in order tao interface
with the Internet termnal 580. The Internet term nal 580, M M‘l& s2808i nal
recei ving side, decodes a s bitstreamreceived fromthe IW 570 through an

L1 576, an |IP | ayeg; ; I : r , d a

vi deo source codecFlrgggtPeg’é'%%)ﬁ{eerﬁﬁtﬁaelr%ch%snéplﬁsé:%és[?roggérl? decode
a v: de]? bi él st Béz,awhihhdonmspbauwo hasapmlib}atioglayar, attbengpaandsequeritilyl | ent
tool of video, codjng, erring . to a_payload and separatel y-recei ved header
i nf ormati on, m@d%ﬁ ?rbhgjgc'@!?r géﬂe@ﬂl&%ﬂ%'qm Bparadiar lintslaysr Bratoeslr or .
The present i i E§oN N f40 ' ' , and
11 8 appar enERHEYEr S22 AMACTEVEE S, & et AT S, Mefe. M,

ef fected by t bodec ottidrithdnithe videa sburdd bodéc dapaié usgdiasothe aspifdationt of
the present invention. That is, the present invention can ~s be used in a

case where a lAyest Adddeo streami foepsiaopaghel naderupifene header asg a payeagr
streaned in a - . | t network such as an Internet. The
pr esent invenwﬁﬁﬁp%%'”m’t&g@%8%!’3%@5’?0 a case where an audi o source codec
ot her t han_ a Vi deoTheWigEo Efife coted laper 5¢2<‘é?fi©@lebaé/k/fdkd Beurcamitd nct i on
as the audi o source codec has an error resilient zo tool with respect to a

payl oad or a vigeothitstream sisinganides soureeeodinganethnd suehastMBEGHtt i s,

i n cases of a tive multirate (A or ,an .NPEG 4 audi bil e .an AMR
for “an’ owre, “RZERRFD A eV logR feadP Har 8ot Relidit B34 28 ey
embodi ment of gérzgeHQFéstﬁ%t phiRid head&PB3bead ithé &idéd pRyRif) 534 édibecan be

executed in c uters, and tan be Zs realized in general-use digital

conput ers \M; Lnetplau%ﬁd by _mul}imemmgamn Them mmﬁa'ﬂjlayahg_dn fbs?awplactket by
ROM = 11 oppy adfiD8.a WdeRrRAipes S4aHIad wi viass Uategh PRYIGEd Bede bdred um
f | e, ' ' h
(e iy oo RSP BA Bl U 8 fb i P 3 By = @

carrier wave ansm ssron via the

01/ 63874 pe ThEaB&Y B435and dh MBDP Hi0BCPnHeader 842 Abpthectorimed padéketpagi ng t o
the present invention as_described above, header information or. the like is

stably transnfhew i par e RTR fayaro3zgnddoe Wedaver veftaddan i herderand an

I nt er net net | ' 0, t eck a bit error
of a packet m#tﬁﬂﬁg@ Bgﬁﬂ%%éés}e%g??]? ,(t)'{ijegﬁgg'é%h(rbp %%esrﬁm%?gqo?ai n contrast
with an existing nRekpd widebrsitiradrh td WHigh thapeatdr bPehoh saati ik iatdede, a

packet to which the present invention is applied can be processed
i ndependent | yisdtansmitteddo shebage statiomE6ainadudingidentiaaldppers #irugh an

envi r onnent L cat.ion, t.s, achieved, usin i t.SLr

el udi ng 2 bUDFeR; B dnenegR sl iBRd @ Fodbl deda ol P diibRE Mo, e

header i nf or matheHioHSWARRATs Sraremittedi threlgh tthel UDF whithals igh YNACRI i s:

2 8 ~1AY ?1?~3 1. A nethod of transmtting a bitstreamin a conmunication

net wor k) 't he transmission protocol, and a portion which is transmitted through the TCP,
which is an ACK transmission protocol. As described above, the wireless
terminal 510 can transmit a video bitstream using the following methods.

25 In a first embodiment of the first method, a video bitstream, to which
header information is added, is transmitted in the UDP, and the header
information is separately transmitted in the TCP. When a bitstream is
transmitted only in the UDP, if header information included in the bitstream
is damaged, it is difficult for a receiving side to process the bitstream.

30 Hence, in order to prevent the packet loss, the wireless terminal 510

individually packetizes the header of each layer, that is, the L2 header 551,



conprising: (a) coding a source into the bitstreamusing a predeterm ned ,
type of cwoiog3s2db) addi ng a header of each communi cati on pFEtRaed0IBAYET to- -
. a payload of the bitstreamwhile transmtting the bitstreamcoded in the
step (a) to each communication protocol |ayer; and (c) tranQrTBtMAl ZB{B
header and the bitstreamreceived fromthe step (b) and, therefore)

compr o109, Dt el Eclitater a0 b5 RegRde ER B p bR aRe Ll et 2.
conpri sing: ( RTPABAMere59HhAINE Bafidatindide: SeRnBnish B 3dRLAYS LRidLSd

type of coding; (b) adding a head commini cation p ocol Tayer to
a payl oad of tbhitstieera aftea thevridee bitstream passes thheudh eath eayercpdte damd he
step (a) to each co ni cation protocol Iager, and separately transmtting
the payl oad andMERE &riransmiRsIoniseguested, hewirelegsdeeminabSto stablvam
to which head Q0+ e | 1.an ocol
[ayer. 1's tFarCanTTLg (e PRCROAZCY REaHBIohaF TR, “BEth JRERENSHTSYBA IR

header i nf or meTCPratithe rbguésticfredrmsnsissiopds pefbymed #nanits bEP paciets or
acknow edged or unacknow edged node protocol. 4. The method of claim 2,
wherein a payIBbasi n a bitstream which has passed through each

conmuni cation proto . 1 i u K dged node
protocol, and the agﬁéﬂé%@gﬁ@g&{ epamﬁélﬁ%rttélgﬁgvrﬁ @?‘%Mqﬁ# %ﬁg oceurin
acknodvl edged rgafiéinis eheirennidnt, 284 IBiREeAn(d WHEY BbadE8P Informatior isk ~AY
2QQ03 5. The nethod of claim3 or 4, wherein, when the nunber of tinmes of

re-transm gsi oaddgd is trensmitteghnin ad4BR @nsithecheadercinfrrmatityeis sapssatelot ocol
is equal to or_less. than a predeterm ned n r of rinmes, the bitstreanm) ¢
whi ch has bee@?‘ﬁ‘fi@ﬁ?t@@&’ ﬁ@’%ﬁm'ﬁﬁgc&'ﬁow edSifiitaneoysly, &fowhen re-
transmtted i n-ghsmaEsisid stgyle protocol. 6. The nethod of claim 3)
wherein a bitstream to which headers have been added by undergoi ng each

comuni cat i on pr ot okthels@gend meathbd ansordingid amembodimeehtna widedditstreade
protocol, and sinultane U'E{ﬂv; t he e%der information in the bitstreamis

transmitted i HSa$FPRATRIRM By & PRYPEC,PRIRLAND (8 headerePRiato ANt thess m 4,
wherein a payl gafioh (ﬁ?e@ép%?é@ﬁ‘ba%t%dh%?gg?@%d%ﬁrﬁﬁggﬁﬁ%\%ﬁrenéﬂed in

comuni cati on ‘protoc l'ayer, 1s ~s transmt ged node
protocol, and sUDP,tansinallijariduushe thieeheadéoporibnisiséparaely tidrsmitedin s
transmtted in an acknow edged node protocol. 8. The nethod of claim 3,
wherei n a bits?lé&dn |nARPIen emekelimend theapaylgad pastiords dransmiteddn iy each

Srotocor - and GPREFS ubftiEeckin; WERRRNEF Rkl R SR BT RNARIET,
al so transm ttedDP InstillasstkepahmpeartertDeordepidduce4btrAnsmitidretimed of

claim3, wherein a bitstream to which headers have been added by
under goi ng 2eachbitetieami raaked expeptfot aiparigrefrom which arihetroe s remawed by

unacknon edge o gmSpRRRbREE) petiihantBER B A B B orih o trceoluns e
protocol © 30 10. The, thetthfrel rRéthddly whlencd BitsFeamitiartymaited. viaies TCP laher 12
is re-transmitted a small number of times, the channel of transmission is
determined to be stable to some extent. Accordingly, a small bitstream
25 transmitted via the UDP can be transmitted via the TCP.
The base station 560 relays the layers of a wireless protocol, that is,
an RLP layer, an L2 and an L1, to the layers of an Internet protocol, an
UDP layer, an IP layer and an L1 (or ATM), in order to tunnel a bitstream
received from the wireless terminal 510. At this time, when re-transmission
30 is requested, data transmitted in a TCP is re-transmitted in units of IP

packets or RLPs.



J f 2 8 MAY ?_. ~n~ acknow edged node protocol is a transm ssion control

. pr ot ocolWORIEI824and t he unacknow edged node protocol is aPCIEKREbAIZFHr am
protocol (UDP). 11. The mathod of any of claims 3 through 9, wherein the s
acknowl edged node protocol re-transmts data of indivi dualz it ﬂ03
protocol (I1P) packets or individual radio |ink Iayer protocol's (RLP).

feal "ti e prot ocol TRRIBIF 70854 & biSrdaR Sirfer 1iad pBRed ol the 3
transm ssi on laperisioflthebaisecsthtion 88D, fipdsra UDP, l4i 1, BAl é?fIQf 16 %Un @b@

header, a radiq link |ayer protocol (RLP) header, and a |ayer 2 (L2) header
whi ch are add¥d Gifr@n IRapdtan khdn arder tpintedace wntbuge Intgometitesinal 580 The

thod of cl 1 th d ltimedja data. 14.
A apparatus Tar T ElesEHlinal BB WhRs a2 Rab freirDa R, deloksE ¢ ne
appar at us £OrBifstrelaftrédkifoq A tﬁé’l\Al‘F”SP@“t%u@ﬁ‘HrPF1 @Baahrlpqa%Pst’Qt ream

using a zc predeterm ned type of coding;, a protocol protessing unit for
addi ng t he headbP &ifTERdayerdfif)anddT P dayeriiidpant d vigeo source quddodagemhi | e

t Itti t de th t h j cati
or ot ocol | ay &iE2. atieairSaIEL ASHPIT S G0 ATPPREY AcRABF Mger BHAEORM o r eam
or ocessed by iioh BRI ¥la B Q7feSLORg UM droieRi s W soedpmde

protocol and transmttihg the ormation I n an unac
acknow edged refmlﬂngrtuacp:ayloadand separamhy ey ethhedderapfoamatios, \ivbenrael ayi ng

and receiving a bjtstreamin a ¢c ni c tlon net wor k, the apparatus
conpri si ng? g?ﬁcgﬁ{ regaived V@rtr?eH% 8%@ RIEBIRE pay! oadspgnd header
information, whichr Srfé) gﬁ‘e%‘é?f?dﬁw\}e‘ﬁtnbhe é‘eﬁﬂterhrﬁiecf%h th@y%?ore‘{‘ﬁléﬁtfooco -

transmtting a bit mrecelved I n a se ransm ssi on pro

t he communi cagrhisadinsrorand dt eiaCQﬁbaneeit ;thail mbtdificatiohsr o Meisi partigupgessi ng
unit for determ ning whet her the header information extracted by the

extract or hafnebedimenifaay bgurftacted bydhosa skitieslsndheiart withput departifiched
Lhat e headim B0 SHPR e MBS el TR SrSGBt P L
extract or ys angé @e@%%sé\ﬂhel@éﬁﬂ*sﬁéam i8 biditdcioRhllP comainiéaedin reae
bitstreamre-organizing r unit.

. A . An. ASe. Atime\on'stieamed\in aApneﬂvay Asgstamnin asg@rket xetwork such as an
Internet. The present invention can also be applied to a case where an
audio source codec other than a video source codec, or a source codec
having the same function as the audio source codec has an error resilient

20 tool with respect to a payload or a function which conforms to the error
resilient tool, that is, in cases of an adaptive multirate (AMR) for an MPEG-

4 audio mobile, an AMR for an UMTS, a speech codec, and the like.
" Also, the above-described embodiment of the present invention can
be written in a program that can be executed in computers, and can be
25 realized in general-use digital computers which operate the program from
a medium which is used in computers. The medium includes a magnetic
storage medium (for example, a ROM, a floppy disc, a hard disc, and the
like), an optical read-aut medium (for example, a CD-ROM, a DVD and the
like), and a storage medium such as a carrier wave (for example,

30 transmission via the Internet).
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A dEYNC @L0%& () - Z109B& () - 1096& ()- 910%& ()- %09B& ()- G 10%& (\%
9} dEYNC | 109%6& () -M 1096& ()- y#10%& ()-sL:!109%& ()- 109%6&2 §-MA

\
- FaBYNCﬁqumj!O%g 8 110968 () -, MLO0%& ()-!Ssy)! 10%UB@BE& ()-' MO%E& ()-&M 1
098& () 9@ s109%B&’ () -f8109B& () -
6! 1096& ()-510%& ()-s310%& ()-1m0%& ()-2?r5xY7/ 10! ! 10%h& ()-f10%
h& ()-1 110% h& ()-f10% h& ()-19%0% h& ()-F, S¥d0% h& ()- 1055} PaB7/
10! SI 10% h& ()- &10% h& ()- fnl0% h& ()-,10% h& ()-f 10%
h& ()-!SYd0%h& ()- 9UaB7/ 10! S9-10% h& () - S+10%
h& ()-!>: F(Y%0%"& ()-s& ! 10% hé& ()-S$10% h& () -, @10% h& () -5zdE7/
10! s37s! 10% Aemeshodsafdsansenittingss pistream (1) a coarnonichtion netpri ot method

h& b h& TUVx~ @ 10! 9mLO%&’ #109& ()-Y! " $ Y8109 )& ()-Z 10
h 18)%"?‘1%”?1{8%{10% % 88 S810% h&: ()- 6t d(B)~_@ 10! ! L(@% 10%q8&: () -

mLo%&' () {aXBO/d:GG{AQ 2 SoLB @R MR the bitshead (sing abodtkete)minkd tge-of@Boding;
SIS SAPF 2 VRO R MR (A AR
O‘V@ml@lre&% \?«ﬂﬂ@trﬁa%sﬂﬁlttlﬁfiﬂ?ﬁﬁﬁﬁ?@ﬁ?@é@éé ifeHYEBE (8) to ddth communication
protocol layer; and
(c) transmitting the header and the bitstream received from the step (b) and,
therefore, comprising both the header and the payload, separately from each other.

2. A method of transmitting a bitstream in a communication network, the method
comprising:
(a) coding a source into the bitstream using a predetermined type of coding;
(b) adding a header of each communication protocol layer to a payload of
the bitstream while transmitting the bitstream coded in the step (a) to each
communication protocol layer, and separately transmitting the payload and the header.

3 The method of claim 1, wherein a bitstream, to which headers
have been added by undergoing each communication protocol layer, is
transmitted in an unacknowledged mode protocol, and only the header
information in the bitstream is separately transmitted in an acknowledged

or unacknowledged mode protocol.

4, The method of claim 2, wherein a payload in a bitstream,
which has passed through each communication protocol layer, is
transmitted in an unacknowledged mode protocol, and the added header

Is separately transmitted in an acknowledged mode protocol

11
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10 headerinformation in the bitstream is transmitted in an acknowledged mode
protocol. ¢

7. The method of claim 4, wherein a payload in a bitstream,

which has passed through each communication protocol layer, is

15 transmitted in an unacknowledged mode protocol, and simultaneously the

header information in the bitstream is transmitted in an acknowledged mode
protocol.

8. The method of claim 3, wherein a bitstream, to which headers

20 have been added by undergoing each communication protocol layer, is

transmitted in an unacknowledged mode protocol, and simultaneously the

header information in the bitstream is also transmitted in the
unacknowledged mode protocol.

25 9. The method of claim 3, wherein a bitstream, to which headers
have been added by undergoing each communication protocol layer, is
transmitted in an unacknowledged mode protocol, and, when a
transmission failure occurs, the bitstream is re-transmitted in an
acknowledged or unacknowledged mode protocol.

30

10. The method of any of claims 3 through 7, wherein the

12
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z#10%& () - Pdyload h@AQO& Arneal MMEFBEIIdNT (RINE) header, a user diagram protocol
ic (UDP) or transmission control protoco!f (TCP) header, an Internet protocol
(IP) header, a radio link layer protocol (RLP) header, and a layer 2 (L2)

header which are added after a bitstream is passed through each layer

13.  The method of claim 1 or 2, wherein the payload includes

15 multimedia data.

14.  An apparatus for transmitting a bitstream in a communication
network, the apparatus comprising

an encoder for encoding source data into a bitstream using a

20 predetermined type of coding;

a protocol processing unit for adding the header of each
communication protocol layer to a payload while transmitting the bitstream
encoded by the encoder to each communication protoco! layer; and

‘a packet processing unit for transmitting the bitstream processed by
25 the protocol processing unit in an unacknowledged modea protoco!l and
transmitting the header information in an unacknowledged or acknowledged

mode protocol.
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