; e3e] ZI Ff 6NT<G WD 01/ 74012 PCT/ KROO/ 01571 *@&00001 METHOD AND APPARATUS FOR
TRANSM TTighNs A1 2RECEI VI NG m“mmﬂmlml TA Techni cal Fiel dp@T/]amo/M5¢§ent

invention relates to a radi ng/ recei ving system and nore :
particularly, to an apparatus fgpedis @ansmtting/receiving nultinmedia data
including video data via a wireless packet in a radio

gencral . the r iR BN ARPARETHFOR SRANRTING ATRERCENING | ori
Tel ecommuni cati ons Union, Tel ecompuiCAMEDIA Bact®r (1 TU T) for video

conferencing in a comuni cations environnment in which a quality of service
(QS) is not guaranteed, such as the Internet-based 15 transm ssion control

protocol! Interpne r tFoq | (TCP/IP) and the user datagram protocol (UDP).
%ﬂf@i—ﬁﬁ 120

Referring to FI e0 packetizer 110 and an audi o packeti zer

per f orm sourge- encodiiyg radest ANABACKIAfRsOlo W FadiodeaAsAntngiebavifgt 2. A
real -time transm ssion protocol (RTP) layer 130 inserts a tine zo stanp in

t he packets of Syistern; aed nregpartidulary, Wwuan @pparatuarfar reasamitiing/reoevipgck et
by conbi ning the videp data.packet wih the audio data packet,. which are
ol eated in the i dacks BAECHL IR 8 THinoviRER B! gl rédlo

respectively. Tthmdriittidgheeeivid®spstar, apd 4 HethodPersoch as identification

of data type, checking of sequence nunbers, transm ssion of internal tine
2s stanps, and nonitoring of data transm ssion. Here, the header of the RTP

| ayer 130, as %%&r: ™ E?&- 2, includes a mscellaneous (MSC) field, a
e ’

sequence nuitb me stanp field, a synchronization source (SSRC)

identifier, and a cqnt gbmstial,Nthes PLBZF r&DIB0) ié ARt prctrted HFbRcol It thSC
field is a 16-bit field including version, padding, extension, CSRC so

count) narker, laiingtignaldelacpseminicatiarg Uoien, TelgeemmynicsypasSeewr 6dd)- (UDP)

controi s ghar ek e epftbachBIb chitridificafidnd fBForidatt Gt ?70.,
PCT/ KROO/ 01571 duating o sehite ¢Qoi9)ds rot guerahtecldCi8lch aaethel Titenretdageda TCP

packet to be re-transmtted, by using the H 225 control signal rqenerat ed
from the H 225 tesifmissionn@ntnel ooratee Inteust prgtecd JAGRIIP)s rad dhe gesesr at ed

froma H 245 ¢ I I nternet protocol (IP) layer 180 creates
an | P packet s%ég’lghlngléo%@gumket created in the UDP | ayer 160 and a TCP

packet created in tHeefébihg wyelG.1706. vieypaeketizen11danbl.a328udib packetiedrl G 1,
there are no error-resilient |ayers between.,a sour.ce ,packeti.zer formnmed of
Lhe vi deo packd20RATerTRSSHEeTSNEoRing B GiapLs ROk R VR BN BBy e
130, and the hegpggr A“@éalﬂﬂﬁe't?arﬁétﬁi%inr;ﬂ'o’?dw‘”(RmP)Fth&ér 230%%&% \%rr]tiﬁgﬁayer

130. As a result, when there is no error-protection capability) IS
robust to tke stnpdnpaepackets of be ddee detaandihe aydtqqatpm«gcraam%acan

occur in an err n Vi i el nv4 t
o oun, 1 PR BAR AR B cbie Bath BB B0 0ot o
codi ng and bosevHitiat e ¢rehtdtlindhes videepackstiAeri1d OlamaltheantiRrb aukelizém 20,
physi cal |ayer, and due to the conplexity, it is difficult o
respectively. The RTP layer 130 provides functions such as identification
of data type, checking of sequence numbers, transmission of internal time
2s stamps, and monitoring of data transmission. Here, the header of the RTP
layer 130, as shown in FIG. 2, includes a miscellaneous (MISC) field, a
sequence number field, a time stamp field, a synchronization source
(SSRC) identifier, and a contributing source (CSRC) identifier. Here, the
MISC field is a 16-bit field including version, padding, extension, CSRC
so count, marker, and payload type information. A user datagram protocol
(UDP) layer 160 mixes the RTP packet created in the RTP layer 130 with

a H.225 control signal generated from a H.225 control unit 140. A

A
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for the FEC schene to be inplenmented in the | ayers before the RTP | ayer.

Di scl osurewadr/4be | nvention zo To sol ve the above probl enspctikRos0f1 0b) ect
of the present invention to provide a nethod for transmtting and receiving
mul timedia data in which error resilience can be inproved by unevenly
error-protecting with respect to source packets. It is another object of

t
Fecel vi ng mil 1 RACHER SO RELRECRATRY T3 e AT RyoRA e
recei ving nul t irseedrsnaited, by usingtea P2 28lcontesi®ighdl Yenerate ddfdth S HLIDE
obj ect, according to one aspect of the present Invention, there |sré)r ovi ded

a et hod for tcangiel ubitA40amda Hettamediaconrohaignaganeratdiremantid4s i ng
he steps of o CoanRBROr A EEel PrEREEr T 100, BB R I slfBl ' oo

error-protecsd i @y wdihh a BEFepackal orestesidrthe WRPKaye016@ apldug JIGR paekesour ce
packets packetized in the_st ﬁgam( a),. 2 WO 01/ 74U12 PCT/ KROO/ 01571
Preferably, red®dgad) thailéiiayesd /Os added to all of one packet or a
plurality of source o] g ot t QNG
information is adde @gg\gé%gir Polll]n'ggﬁ %ﬁ"e"(”gg‘c 'eife{dre{h%p%?%? Qﬁ%@qgégﬁgm ce

packets in thelsyap behyees alloatcy padketizecidnmednt he vitieopaicketizdrs 18dged t o
one portion or a plurality of partions ohé_%ne soyrce packet or a plurality

of source packdR@augiq packatizer 539-. anghthe layend AP etrd threheagarchas the

according tg a ARG | i {on, there is provided a
nmet hod for ftPor a%glr%‘{aﬂrﬁng nmu ltnﬁfrrlgi:tgn%g atalél;r‘]gfrm tinmedia data transmitting
or/and recei ving sysAsmresull, wherliesrie isauk erronqiratadtionTtep atslityp dhisinfsr i ses

the ste of: (a cketi zin ource data; and (b) form.ng a RTP packet of
payl oad: whi ch rPeulaER $Puice BRBkeer tatsaiide deas oo ARKSLBS B packe:
or a plurality detcuswaﬁgr@rdfshé eaamsﬁmbﬁ?éuémﬁé REwFbRRs EViroRRfLrn

arbitrary RTP header. 1 n order to achireve the object, according to still

anot her aspect of t b congerhonal rivenaicerror eareedtionp(fFdeC) e¢hameestchl sor
receiving multinedia .data in a multinedia,data receiving,syst ro.

recei vi ng a’ﬁ?TIQOBé{e@é'Pnt ocg\ﬁ’“"gh ghé e%&?' i %C%%&e%” V\:ﬁgld#& s'S
unevenly error iRpRIrBSHSd oM i 4 SIHRKSA! |4ybroaed 08 tEthaRMHAbxXi), itds QL 1ty

of source packets, is added. The 20 net’hod COTTEI‘I ses the stéps of: (a)
recei vi ng a RTfopeldCsehemgtiohedmplemnantaskntthahayars beforeghefoiddlayen t he
wi rel ess packet network and checki ng the nunber of the received RTP packet;
(b) referring to a payload type in the header of the RTP packet received in

the step (a) amjscleted diithotiheentiomber of the RTP packet used for
error-protection codl ng when the zs RTP packet corresponds to the

error-prot ef,loti on paci@soivethe @&V@(ﬁmﬁ@mgét iﬁmjeﬁoﬁhﬁ&%%é’k‘éﬁmwh
monber of the fHBRSIASErhdReRIGH AR nd el dta h Wick"S

non-recei ved REPrgpaesitienty casberimpravddby besvantperroviproteetihgwithpaspett
detected in the ste& (c). so fn order to achi eve anot her object, according
to one aspect &P SPHECER - invention, there is provided an apparatus for
transmtting mul timgdisa i dbfoctok tHdTBlsBntiRhvaNtibARS Provit8 andistus
receiving systemin 3

25 for transmitting and receiving multimedia data in which the method for

transmitting and receiving multimedia data is implemented.

Accordingly, to achieve the object, according to one aspect of the
present invention, there is provided a method for transmitting multimedia
data in multimedia data transmitting and receiving system in a wireless

so packet network. The method comprises the steps of: (a) packetizing source
data; and (b) performing uneven error-protection with respect to one source

packet or a plurality of source packets packetized in the step (a).



WO 01/ 74012 PCT/ KROO/ 01571 a w rel ess packet network. The apparatus

i ncl udes wo@wuee packetizer unit for packetizing nultinmedper/gRb@oism RTP
layer unit for inserting a tinme stanp in the packets of a multinedia data
and for creating real-tinme transm ssion protocol (RTP) packet by conbining
the packets of the nultinmedia data s created in the source packetizer unit,

il 1 modi a packet o PR PRy RS AR S AURERIS Yl crloBRKR o o
packeti zed bet vephurahty cfaouecs packats iz the stept(bpnd the RTP layer unit or in

the RTP layer unit. In order to achi eve another object, according to
anot her obj ect of t higraf ﬁrﬁﬁ'bs@ﬁlﬁ”ﬂ%@ﬁﬂ”fﬁﬁnaﬂ%ﬂ%ngeﬁrf@vﬁd&ﬁ'%05%at us

For recei vi ng AdGBibaAnidy bRsdbtbh LIRALA iH3ha eyl ng System for

recei ving a RTP packe cy I'nform for unevenly
error-protecsing onePsgferatsly pestueidancy dnformetion tiy agkiesiotor e pactict r a s

added. The appar at cl udes nmeans for receivi a | ti medi a RTP packet
through a preddl EF#ﬁthegp@@oﬂ?é’zQﬂ?%‘i"@ﬁ ESPB%'E)@ PPL&QUWQQPP@%"&&%‘%t

net wor k, and a g correcting a b|t error occurred in a channel on
the basis of un @rl nformati on, which is unevenly added to the

recei ved nult | rredl a IRTcPrdmdheIchle'm e abjed@eaccomling o ahotHes ddpevi ogtheFl G 1
is

det ai |l ed bl k dia the H 32 t . FI G
di agr am ot e Hresaaf inyRnighs et proviass MaRaE sebiransiite ulidstie £ o
3 illustratgs td@ash Wfl#feﬁléjaaﬂért%r%ﬁﬂtlr{g%r/ér\’cﬁfé%@l\ﬁlﬁ%@981@% inl ARfrefosdd® data

according to the present Invention; FIG Is afl ow chait illustrating a
met hod for tramadket hetyork Tmermlaodj@mmpamthelat@psd (Heacketizing sburcent i on;

Fl GS. 5Athrou |, I rate th nbodi t even error

protection net a@'&%r(ﬁﬁ%mﬂ%g @hlgTE oFﬁ’%}éﬁta oWh'(%b'sFtl”t%’eng'AeErﬂF'ough
6D are format (iratHAedwikth rés;ﬁé&t‘ﬁ@bﬁe@bﬁ% pERKEESH 4 BWJréIﬁ?G} s@.%lé‘btacﬁéts” GS.
5A through 5C, FIG 7 is a flow chart illustrati n% for receiving

mul ti nedia 4 mmlzedmmmpKammMWarmuaa/ BdEoheRdRy. to the pr esent

method Tor fbcel vi ng et st Pe SHEESAGER 00T RIS b e e b BihRD, o
i npl enent ed. 5 preBestinveattori, Mereds pyovideda netiied orvecdiving rigtietedisgatto FI G

3, the protocol, for ansmtting new nultinmedia data inserts a first
error-prot ectldHQ@VEV@%‘%aﬁﬂaée%Y!Bﬂéyﬁt@F‘bﬂof FReRERgiR TPaRaskelipwhich

respectively, et URERpRIBOHSTEalRRKRhICRIS LnBILHY b AMER Wi 8tped, Vi deo -

packeti zer 310 and an audi o packetizer 3 a real-tinme transn ssion

prot ocol (RTP) tbagms sﬁﬁme Packét ose plurality of ctoerce @ackeiseris FaMeand Thise

second err 0% P! Ottat%od comprises the steps of. (a) receiving a RTP packet through
predetermined transmission protocol in the wireless packet network and
checking the number of the received RTP packet; (b) referring to a payload
type in the header of the RTP packet received in the step (a) and detecting
the number of the RTP packet used for error-protection coding when the

25 RTP packet corresponds to the error-protection packet; (¢) detecting the
number of a lost packet by comparing the number of the RTP packet
checked in the step (a) with the number of the RTP packet detected in the
step (b); and (d) recovering a non-received RTP packet by referring to the
number of the lost packet detected in the step (c).

30 in order to achieve another object, according to one aspect of the
present invention, there is provided an apparatus for transmitting

multimedia data in multimedia data transmitting or/and receiving systemin



ayer 340 create a forward error correction ( FEC) packet, the result of
per form ngvaogmere error-protection with respect to one vi deorroauts7e 15
packetizer or a plurality of video or audio packetizer, which is or are
packetized in the video packetizer 310 and the audi o packetizer 320.
Referring to FIG 4, first, the video packetizer 310 and the audio

packeti zer 320 ¢r I : i ;
respectively (s%c‘gpg%%s)o?écg(%ﬂ@{?& ﬁ?’%@&)%g%ﬂgﬁ@’gée’%%%gag?cﬁ%?&%;eg ee'blfr?’%n

| ayers 330 and feApagiestizorgmuitienedia elatara RTBtagsn unit for triserisgeadime statripe
Crven. et o or S BASkae ey a1l S ot oneimsel o
packets and audi ‘ ny’ﬁ i i me
stanp in each arg @3?@%@%@5@&%& ac e@&&él‘%??ﬁgﬁ?%hﬂﬂ?ﬁ@%g eai) dat a
packets and 4 heraatdidindiae sopeelreckelizeramiy a0y .a ¢ moraprtdetiorpurkif fr adding

enbodi nent, protocol for transm.tting new nultinmedia data can add the, FEC
packet, whi ch i 4IRYRBVERNPURRRE oA Oons milimesiagarket of anluralibiet e

packets, to th ; a , o t e RTP
packet can be ?Sg@eﬁ?dclé a%%ﬁeg%dwgﬂgfc* ?ﬁ% p@gg%%ﬁe@%ﬁc r%?lgb%éeecenl y
error - pr ot ect eoasketizercgméanditioe AT Rtyer uaityorin tha\BTPLIaY46 Lait PCT/ KRO0O/ 01571

RTP header and the.slourge achets, i 5, added Referrint to . Fl G, . 5A en a
&R

number (N) of video A/ SRV RS AR HING O AnOtasr OPIegot kg 3)
and packet 4 ai8semiTAVEREoNIthErBraRabaIn rﬁf@aﬁo?@'e@eﬁviﬁﬁﬁqﬁtiﬁéﬁiﬁet, a
FEC packet, which corresponds s to the redundancy of a length L, is added
to the RTP packdatafiormugltimadia data ceceiving systermsios ceceiving & RIP plaskehtket s
(packet 1, packet. 2, packet 3. .an acket 4). re, N and,L are

Syot om dependentiicacPRtanef BRI wibvat tah BRng e sewrse o
and a Reed- Sol ofEpRetBF8 Waliﬁﬁm&k@éigh@két@, B ddtfed: TRS& bpPaRitus includes
error-protection. Referring to FIG 5B, when a nunber ( of video and
audi o dat a packemeansdekeaceiving gompttinredip dtik pagketdhioygit Raredgtesmined

conbined with her r, a_F ich
corresponds 't oq%swg%:éﬁd%%g‘scogf'ﬁghgg?@@ﬁgf;%q%gggﬁgg&ortko %"ﬁga%%ﬁ%&%{]
with respect taorfecing a0 80t obolré®m af ciarmeipl the basidasi rodiivdarmdyi on,
instead of errqr protection with respect to all of the packets é,packet 1,
packet 2, packdbfosmalinh, yhigeds Mnevralyeaddeg te ghe igceied W#&H"ﬁ RuREE (N
(N1 + N2) of wvi gnd audi o data packets (packet 1) packet 2, packet 3,
and packet 4) dre Zo conbined with one another and created as a RTP packet,
a FEC packet 1 and a FEC packet 2, which correspond to the redundancy of

l.engths L1 and L2 re added .to bhe RTP packet with respect to divisible
portions by%néﬁﬁ@-@ﬁ%@%—?yf cr thg Drawingds; ' 2 packet 3, and packet 4) or a
plurality of packet L 13 i1E8 i _ &tbEol:
syst em dependent . AISEslgt)sk,l 1?1%%1%ta&?@itg?%%agggpidéﬁgeﬁggz%értEg gr oups of

header information dri.a2nist& diockeciagramheh thetkeadart of realtirge itsanspedt | n
WPEG- 4 video and {4 2PTRTP) of FIG. 1;

FIG. 3illustrates the structure of protocol for transmitting multimedia

25 data according to the present invention;
FIG. 4is aflowchartillustrating a method for transmitting multimedia
data according to the present invention;
FIGS. 5Athrough 5C illustrate the embodiments of an uneven error-
protection method according to the present invention,
30 FIGS. 6A through 6D are format diagrams of a forward error
correction (FEC) packet of FIGS. 5A through 5C;
FIG. 7 is a flow chart illustrating a method for receiving multimedia

4



In still another preferred enbodi mnent, when a nunber (N) of video and audio -
dat a packe¥cof/mecket 1, packet 2) packet 3, and packet 4) peek®ewbisagd With
one anot her and created as a RTP packet, redundancy so information can be
differently added to the RTP packet with respect to syntaxes having
different inportance of one source packet or a plurality of source packets.

6 WO 01/ 74012 PCT/K 541 \Wien the cr. t d RTP packet is decoded, a
reci pi ent can Cq)arta@ggoago i @%B’P%&‘tlﬁ&?f‘f\é i channel on the basis of

redundancy i nf or mat iEIG. 8M1U§t|i’ate§ atumuhwaadﬁedyétenanrwwbhnﬁ@lhibtm&’fd}acket
which is received a throu H pr edet er m ned E rotocol. s Referring to FIG 6A,

a FEC packet i rfereiing ampitimetiaddlataa arcardingdtsr the faresenturisventiarevis|
protection (ULPhB’ Sét eader ULP | ayer 1 header, a first ULP | ayer payl oad
ULP | ayer 1 pa 5%34 eécond ULP | ayer header ULP | ayer 2 header, and a
second ULP | ayer payload ULP | ayer 2 payload. FIG 6B is a format diagram
of the FEC header of FI G 10 6A. A payload type (PT) for identifying a FEC
packet and a sceREMO (E .':w PH d‘~iu-=ru!'ch to the nunber of the RTP

packet are stored i e

i ncl ude protection Irheé/fgﬁ'ﬂ gi t{:br? plﬁ@)c @mtﬁﬁ@ﬁgﬂ fr{le?%ﬂ%g of
the FEC packet .ingdres EE@tbﬂ@d@frot@bﬂErh Gye@B3baad<'a§e@baH epforditotyction ayut
includes a is seL@)thence nunber base field (SN base) corresponding to the

sequence nunber348h respectiyel mbet\ﬁ%rk@tsq%eepaﬁ ketzerpeetugindcaconyentonaln
recovery fi I N, £ X , ype
recovery fi g({ \6@1%%5(\?2%8/3/%{1? r?tra]gka'ﬁlé @ébl{értt |ca:§ gaﬁgfﬁégﬁﬂpéused
in the FEC packetnsfmigsibh pretotob(RTRelayea8p0r ecovery field (TS recovery). 2o
Referring to FIG GCB”ItEe first ULP. | ayer h%gder ULP Ia g 1 header

i ncludes a 16-bit pridtetist SHOr-Srgertion Bver 3 f@é\drtt'ﬁgsepe [eeorgotactiensecond
ULP | ayer head i t tion
length field aﬁ%"%@ﬁé %??étﬁagﬂgﬁfgerpdér@s e et?)rnl g t Oéalcé%t’%ba'%rggggﬁver
recei ves a RTP qmtﬂmlinmmnﬂetvearwmrt;srotecéioRTwitlpaeBpect o aneusp‘ﬁeo dragutioand
stores the conten of the in,a buf t he receiver

me.RTP.
Slores the oCEArkEtghponc BRIBIY ot AR6T o ROgR: BHckSilzer, WPk I BEE Sackar

First) the RTP p@@ﬁbﬁedmwuwéaometm OSEHHRRCAUAIY FaRke®leridD®), SO
recei ved RTP packet is checked (step 710). Here, the sequence nunber of

recei ved RTP packet ﬁefgrrtrw:mﬁ 14n itst,stoparidee pesketizen Jthendthenaudio it s

determ ned Wne b 2
PCT/ KROO/ 01571 %ﬁ%e'n?ﬁ e Hay oagﬁtéz E’QC%EBK%W %Ha'c’h ﬁ%?p]go%é%ie
recei ved RTP pagmctmtyeq@téﬁﬂ)o) Next , when the RTP packet is the FEC packet

in the step 720, the RTP sequence nunber used in the FEC packet is detected .
by referri ggo to Next, the first ‘and second error-protection layers 330 and 340

perform uneven error-protection with respect to the created video data

packets and audio data packets (step 420). That is, an uneven error-
protected FEC packet is added to a number (N) of video data packets and
audio data packets.

25 Next, the RTP layer 350 inserts a time stamp in each packet and
creates one RTP packet by combining the video data packets and the audio
data packets (step 430).

In another preferred embodiment, protocol for transmitting new
multimedia data can add the FEC packet, which is unevenly error-protected

so  with respect to the source packets, to the upper layer of the RTP layer, and
in the RTP layer, the RTP packet can be formed of payload to which the
FEC packet, which is unevenly error-protected with respect to an arbitrary



§ the SN base field and the mask field of the FEC header (step 730). In a
case wherwd he4b2C packet is forned of nore than two ULP | pgEKRo0ATSe1 RTP
sequence number used in the corresponding ULP | ayers is detected by
referring to the mask field contained in the header of each of the ULP

| ayers (step 730). ,0 Next, the sequence nunber corresponding to a |ost RTP
packet is dete 4 nunber recorded in the
separate rrenor?-\i/a\n"gt F%ggﬁgghgggher%cég%%%’g?'%g'i n the FEC packet (step
740) . For exanpl e, ViRefertimg teFRGsBAahea annairdes (N@ obvithsb and taudiordata y are

1, 2, 4, and the P sequence n rs used in, the FEC 15 cket, are 1, 2, 3,
S Mg PackPePELKETD AABLE, Rackat Sxgrtl Pasket Ay Atb COrRSIELIED Qritht hias
not been receiy i i unber
(ot ep 700y - Tnifffother andeleied dia FFbRRS, b FEC BatRet WRlch BEfBERGTe T,
by the firsts Ut® theymdurmdncgdofaadendte L, ds eldded RTthepBIR:packet far eaoe- wher e
there are nore 2D than t, ULP headers..in the FEC packet, the RTP ket
et Chas ot beRtachen Wirespech gt L apadats radket o pagkt 2Pa0ket By b

| ayer payl oads.5f ﬁé’ckét RTP packet that has not been received is XOR or

RS decoded by using an XOR or RS decoded FEC packet and the RTP packet used
in the FEC packet. zZderEhé anepsarersysterpaipetdent,idnd the nedosganonmaly héhe RTP

packet is compl.efed, (step 760 rin 0 8. in,orderto provide the
RTP packet . _poiliBY-AEH s PR Ehndd Afpb R oo et BFRbRREl ont
and a server, S difor@Hddkfp bl BErof-pRGBENiGIRN having a plurality of channels
between the client C so and the server S are provided. That is, the server

S enpl oyi ng the poi riefesringitnFlGoaBe whiesra nuahari (N of védaorang giidie datal t he
FEC packet to the

function of r ec@%ﬁ%mg&kggg%t %%gké%@%y R%‘F&ﬂegm”gﬁﬁﬁ&% he

FEC packet is dirftRétigsd cldte8ic®RTY paskaly s FREC acked, WHiets tbirgsgondect i on
transmts the RTP packet and FEC packet, respecti veI%, Vi a separate

Kk r
channel s to théodmé@duwaﬂw@famegihéni%ﬁ' iothedtth oraketwith erEPeshP be

or ogr am can "be BB BORR" Ry GRAERISE HeeP TRiARRDN, pEeRTRERRA, | 2°
art. Al so, the motegtiomwitnrdebacesd ait et thepaekbita (pscidtiln packerPawked8d in a

common digital copputer for operating the program The program can be
stored in conp# 2RIM e media. The nedia can incl ude magnetic nedi a

such as 1o a fl oppy g ; r I } I ; ROM
or a digital video ﬁ%%?%%)t@ Fg?ég,cgtvﬁ*e%rﬁggg"ﬁgﬁn?ﬁ@r? ﬁfﬂ%ﬁ?ﬁ%}é%ﬁ}/@ggaab@}
carrier waves saudio adataheadkete(packet\Vihi packdti 2, paokstt 8,oantasadketd) are
particularly shown.and described, with reference referre odi ment s
thereof, it 2% |q0\%"%&%§%s9%a“% ef pgdereate Iﬁﬁ@&&ﬁﬂa@fﬁ;’ ﬁ%ﬁiﬁa&é}gri ous
changes in for RulFEes Gadiet 2BWhicA dBFfB%PbHGﬁ@tHb MiduRdEhcyiefangthed 1fdrmm t he
spirit and scope of the invention as defined by the appended clai ns.

| ndustrial Appllidaseladdedie the RIER peckeldvidh saapect o divisibls perdinps byfone

mul ti medi a dat cial f vyl i
ineveny or r or HHSPLRARS! 1 AARPLE RoKeT3. HAL Prgfn B sl Bt hdets
changi ng the stNtlanef NRI e, P&l INZ, rlel; epid P aps gysieph-depeadentinvAaish) tel
packet network such as H. 323. 9 . . .
26 divisible portions may be the groups of header information and a motion
vector when data partitioning is used in MPEG-4 video and H.263.

In still another preferred embodiment, when a number (N) of video

and audio data packets (packet 1, packet 2, packet 3, and packet 4) are
combined with one another and created as a RTP packet, redundancy

so information can be differently added to the RTP packet with respect to
syntaxes having different importance of one source packet or a plurality of
source packets.
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a |l ayer before reaching nécﬂg%g?é_tgp %ngégé%ﬁggpg%&%%% ’%?%‘?'é'?%@ﬁe’ééy‘gﬁ 3. A
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of: (a) packet MGG 1S ulekeTy ACHE0 10 THN AR T Harkel, BRIUE BFoINag Foad.
which is uneveqhyo®Hqu;g{e%mhggg%{gggr__espect to one source packet or a

plurality of source packetsS pac in the step (a), and an arbitrary
RTP header. 20 4. ThRefeztihgdo &t@oBA| a§EGpadiet imclades aRTRheaden a EEGndancy

information is added to,all of one packet  or luyralit f rce packets
in the step (b)neagersa fﬂFﬁEUﬁ%Y%besz@c%?WPHQnt(gL%)g?ﬁ%r ﬁg%(ﬁ)erg,lj&%“gygrﬂ
redundancy i nf | i ' e lity
of sour ceypac kgﬁéﬁ%'?&fé%g?jetgf%? p%y F&%1dteu?ﬁ;zp’t ﬁ&gpgcggﬁﬁa% a?%e%ciny Pn"g
wherei n the porlayenhedddériiglPdagern2 headetkand aisecoadddiP lafeypagtoahUbP each

packet. 7. The method according to clajms 1 or 3, wherein reduyndancy 10
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havi di ff ' : ; it

packets i n the Mrept gayiods v Frf) REMERIIAGIEED, pBoBet By 2 dolertlr CF,
rfedundancy S i m%wsumdrs?mmldmgmt?@mmbéﬂ @frthErR'EPpbukﬁﬂ arbxstofedgnrt igons
of one source packet r a ural |t or sourc cket In the ste . .
The met hod apcghﬁiﬁﬂ:?‘éagﬁg Bhe@r%t?/aw ;@@ﬁﬂdﬁg}ﬁ?ﬂerﬁpﬂmprpwﬂp@déw%lancy
information is iﬁfofrﬁfg‘ﬂ’éhdarﬁ{ 6%%&;6@2@5@% L(1F§‘(r;c% LZ%QtH@fgg‘égé%t%hOd

according to claim wherein S one an exc (XOR) or a
Reed- Sol onon code. 1lhe EECGippadert afd-iSo168 hamartbtal iohd 2riites avdiisciddes ai n

TR e R e s LN e R

g}“ ;i medi a dat gjurab&FTet & AYS'RVPigackef us&$ i HBET padRtShadRgthtebbgaacket s
field (Length recovery), an extension field (E), a payload type recovery field
(PT recovery), a mask field for indicating the packet used in the FEC packet
(mask), and a time stamp recovery field (TS recovery).

20 Referring to FIG. 6C, the first ULP layer header ULP layer 1 header
includes a 16-bit protection length field.

Referring to FIG. 6D, the second ULP layer header ULP layer' 2
header includes a total of 16-bit protection length field and a 24-bit mask
field.

25 Referring to FIG. 7, a receiver receives a RTP packet and transmits
the RTP packet to an upper layer and stores the contents of the same RTP
packet in a buffer. Also, the receiver stores the received RTP packet in the
buffer before receiving a FEC packet.

First, the RTP packet is received, and the sequence number of the

so received RTP packet is checked (step 710). Here, the sequence number
of received RTP packets is recorded in a separate memory location.

Next, it is determined whether the RTP packet is the FEC packet by

7
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mul ti medi a dat £55R RS W@d%gdgch‘e?&:@rm%o W%E\??rb?w?éhga @Wﬁjsath@ TP
packet to whic iy
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t hrough a predeterm,n fd .}:r?@nsm' ssion io protocol in the wrel ess packet
network and ch %Y(?rﬁds SR nber of the received RTP packet; (b) referring

to a payl oadh type i INgRetriEeasifler fUtADETEbPaGHd t (a)
and detecting the nunber of t ee ?Iﬁﬁ%ﬁ-ﬁo used féﬁggcfég?gppﬁgﬁe@k%%%godl ng
e

when the RTP paiek@Qted@Mc@smpmurrgt sequence neniesrecerded iptesaparéie)

det th ket b nber of fhe RTP
packet checked AMBRG el BTPefiiiae RmBaF taprdhaTREeRset daleber oo
in the step (bWA@nd:érdbxéMQ@/%HéPQtWe R Bééiﬁ@rﬁcé hampers rBeérdaeei hacei ved

by referring 20 to the nunber of the | ost packet detected in the step (c).
14. The net hod reRPENH AR 1n@ & and e Riffepeqauenase nHmbsss L@edtlnethraTﬁEgacket

e Lo uenid TRRBRFEH 12D {RIbSR TR Rhek BT 0 12T FT (S
header of the error-Nedt @mlrd)ﬁTﬁ’épddk'et that has hoeboet resbived RIrétogered b"yl aim
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payload and the received RTP packet. In a case where there are more
20 thantwo ULP headers in the FEC packet, the RTP packet that has not been
received is recovered by referring to each of the ULP layer payloads. Also,
the RTP packet that has not been received is XOR or RS decoded by using
an XOR or RS decoded FEC packet and the RTP packet used in the FEC
packet.
25 The steps are repeated until the reception of the RTP packet is
completed (step 760).
Referringto FIG. 8, in order to provide the RTP packet, point-to-point
connection having one channel between a client C and a server S or
multicasting connection having a plurality of channels between the client C
so andthe server S are provided. That s, the server S employing the point-to-
point connection transmits the RTP packet and the FEC packet to the client
C. Here, when the client C does not have the function of receiving the FEC
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The net hod according to one of clainms 15 or 16) wherein the RTP packet that -
has not been received in the step (d) is received by one of XOR or RS

decoding. 13 . A2 : ~
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data transmitting and receiving system in a wireless packet network,
16 comprising the steps of:
(a) packetizing source data; and
(b) forming a RTP packet of payload, which is unevenly error-
protected with respect to one source packet or a plurality of source packets
packetized in the step (a), and an arbitrary RTP header.
20
4. The method according to claims 1 or 3, wherein redundancy
information is added to all of one packet or a plurality of source packets in
the step (b).

26 5. The method according to claims 1 or 3, wherein redundancy
information is added to a portion of one packet or a plurality of source
packets in the step (b).

6. The method according to claim 5, wherein the portion of the
s0 source packets is header information of each packet.

7. The method according to claims 1 or 3, wherein redundancy

10
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9. The method according to one of claims 4 through 8, wherein
the redundancy information is a forward error correction (FEC).
10
10. The method according to claim 9, wherein the FEC is one of
an exclusive OR (XOR) or a Reed-SdIomon code.

11.  An apparatus for transmitting multimedia data in multimedia
16 data transmitting or/and receiving system in a wireless packet network,
comprising:
a source packetizer unit for packetizing multimedia data;
a RTP layer unit for inserting a time stamp in the packets of a
multimedia data and for creating real-time transmission protocol (RTP)
20 packet by combining the packets of the multimedia data created in the
source packetizer unit; and
a error-protection unit for adding uneven redundancy information to
one multimedia packet or a plurality of multimedia packets, which is or are
packetized between the source packetizer unit and the RTP layer unit or in
25 the RTP layer unit.

12.  Anapparatus for receiving multimedia data in multimedia data
receiving system for receiving a RTP packet to which redundancy
information for unevenly error-protecting one source packet or a plurality of

30 source packets, is added, comprising:

a means for receiving a multimedia RTP packet through a

predetermined transmission protocol in the wireless packet network; and

11
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(b) referring to a payload type in the header of the RTP packet
received in the step (a) and detecting the number of the RTP packet used
for error-protection coding when the RTP packet corresponds to the error-

1§  protection packet;

(c) determining the number of a lost packet by comparing the
number of the RTP packet checked in the step (a) with the number of the
RTP packet detected in the step (b); and

(d) recovering a RTP packet that has not been received by referring

20 tothe number of the lost packet detected in the step (c).

14. The method according to claim 13, wherein the number of the
RTP packet used for error-protection coding in the step (b) is detected by
referring to a sequence number field and a mask field, which are arranged

25 in the header of the error-protection packet.

156.  The method according to claim 13, wherein the RTP packet
that has not been received in the step (d) is recovered by payload on a
protection {evel layer arranged in the error-protection packet and the

so received RTP packet in the step (a).

16. The method according to claim 13, wherein the RTP packet

12
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