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ENCODI NG METHOD OF MULTI MEDI A DATA AND DEVI CE THEREOF s Technical Field
The present invention relates to coding and decodi ng nmet heg®eaBfhber 2003
packeti zi ng and depacketi zi ng net hods, and nore particularly, to a nethod

of encodi r\gog‘;).%%ecodi ng and packetizing and depacketi zi pgriRHobhodEpsi a data
I ncluding video data in a wreless transmtting systemor in a wrel ess

recei ving system Background Art A wiréless transnitting device and a

wirel ess receiving device of a wireless code division multipl e“mmﬂmﬁm
| i
ar b codecrel ated ot angi DN NETHRI LT TIREAAALA", ] 7T oMl e

(CDVA) systemincludes a plurality of ~s layers as shown in F
physi cal |ayer, which performsANDEDEVICE THEREOPN spreadi ng a“wﬂ deul ﬁ't lim?m
Bt

i ncludes a | ayer where air interfacing is perforned. A nedia
(MAC) layer or a MJX sublayer has a 20 signaling portion and
radio link protocol (RLP) layer or a radio link control (RLC) pr ¢teeol
Payer, where a payload received froma radio path is converted into an

i nput f or ratTachaital hiefche physical |ayer. Among the three |ayers, the

physi cal |ayer i Lzed in har re, beco e flexible since it
has been determ é‘%e%é%'ﬁé”%?’%{f?é‘ase\iﬁe%@gSW? ?r{iaﬁéoedj% @%ﬁo&aﬂnés provi de
f 1 exi bil'i ty pagkétinpartd dédatkaiiing iethdrtc Bea foné paRidUREl/Cld Sinbfaddfl G 2 is

a bl ock diagramfor explaining framng performed in an RLP layer. If there
are N appl i CREPYRE %’Géﬁacﬁg'”@ ang packabginocand ¢ppacketizing myitpediecata on, . . .
and an N-t h;ampdif L O, PS i ' bl yec, ond RLP

| ayer, : ,' an Ihl\é%d%{]_lgapéa?erra? “giéel]&rosr g@?ﬁ@ﬁ%é’%’gsgﬁolr%e% swg?%g%onnect ed
to a physi cagcdivipgsystem. a MUX and QoS (Quality of Service) sub layer. FIG
3illustrates the formation of a service data unit (SDU) for the 12
Decenber 2003 WO 001 78054 PCT1KR00/ 00615 2 physical |ayer, which is
performed i BatkgroBh®PArtayer. In this process, a packet data unit (PDU) of an

application | ayen \/Si];eciésse%(rgggrlnﬁﬁng rclie\l;libgza%d%glyssi Peceiving device of a
wireless code division muitiple access (CDMA) system includes a plurality of
15 layers as shown in FIG. 1. A user layer is an application layer. The standards
associated with the user layer are codec-related standards such as 1S-95,
H.324M, H.323 and T.120. A physical layer, which performs channel coding,
PN spreading and modulation, includes a layer where air interfacing is
performed. A media access control (MAC) layer or a MUX_sublayer has a
20 signaling portion and includes a radio link protocol (RLP) layer or a radio link
control (RLC) protocol iayer, where a payload received from a radio path is
converted into an input format used in the physical layer. Among the three
layers, the physical layer is realized in hardware, so becomes less flexible
since it has been determined by the standard. However, the user layer can

25 provide flexibility in terms of its network-independent characteristics.

FIG. 2 is a block diagram for explaining framing performed in an RLP
layer. If there are N applications such as a first application, a second
application, ... and an N-th application, N RLPs, that is, a first RLP layer, a
second RLP layer, ... , an N-th RLP layer, are provided. The RLP layers are

30 connected to a physical layer via a MUX and QoS (Quality of Service) sub-
layer. FIG. 3 iliustrates the formation of a service data unit (SDU) for the



the case of an H 323M standard, and a packet data unit for H 225 in the
case of an H 233 standard) is rarely conpletely aligned within a 5, 10 or
20 nsec s wi ndow wi thout insertion of overhead. Accordi ngl1e,Dédeshieera@®3
three cases shown in FIGS. 4A through 4C. FIG 4A refers to a case where an
applicati owda@yseessadata unit (PDU) is aligned within a phyeCHRod/@ysr SDU.
Referring to .FIG 4A in this case) overhead may be increased due to the
excessive nunber of fill bits. FIG 4B 20 refers to a case where two or
nore application |ayer data units (PDUs) are aligned within a physical

| ayer SDU. In this case, if synchronization points or the i nformation on

the length of3.daip HF"ﬁhl&f?@l&erﬂfmé@uﬂﬁ@RL@ﬂayép Ih §brdcesd ATBAGR!

detection of THe Sy SCREONl ZatiTon pornt for the’second br conseout] ve
application Idﬂtaundeﬁt“awm a8 appﬁl&):nnayetrhioq@hgmptealanll-h?& MEEX RRBUmt 15

guar ant eed. G 4C ef er a _case_where d f an
application | é9ézgsqg ﬁgs}eiﬁ}?%apﬁgrﬁ ?%a racﬁ%t O%R%Hﬁ'é ocfé—f E% tﬁegﬁ% I n
this case, thgip H238 stastardfierarefecsapiatdly kngvedmitisih 80810 eed ieeclat a uni t
(PDU) of an application | ayer is segnented at. FIG 5 shows the structure

of an RLP §raWedey "ém%l'rﬂﬁ%?%%ﬁﬁe@ﬁﬁged“%r qipg. Rere AFathRG.CapAst he RLP

frame struct Nkl e overall length of a payload including
an |nfornat|t)%1%¥vmﬁ3ﬂ9§ \‘}grtiﬁau 84 tdTgor exanple, if the information field is

not conpletely filRI@d4Aireters tu‘a)casa\ivbereheirtapplicbéorelqyeydgtaruriitdﬁDM) i$ he

f t field th t the RLP f
(11 Ped wi tn ABnegEin A abysiealdard, PO LRGeS Tt 1o A% it €%, fed. s
However, if tdwrﬂe%@gﬁay Bemdiea@m%eﬂe ekbesseatimpagtih bis. FIG 4B

i nfor matl on field cannot be ascertained, thus glener ating_serious errors.
Di scl osur @9 offefeR®tq Avaseivhieraiwe By awre grplisatioprlayerdata vaits(PBN'S) 819 o

rovide an e or
Pobust neos | SBRed AL Bhyctal R ef BORT! RNFRRASE, if SighfHFifon RiNERY

PCT/ KROO/ 006 1Be $hfomeationeo thegleaptinef a datadinit (RDWQ) ofhar edpliogtion dayer dat a can
be perfornmed re reli.abl d efficiently in radio e ronrren Anot her
obj bct  of t nélapraped e ERAn e Srehtesiapuil b By ke BERECH Ry o1
perforns the mpGestiond tavpérrh@élta &nits | (POUR)OinheHe @hiySiehl fdyek NSDON &S @Bt
invention is to provide a method of decodi ng frane data Whl ch has been

encoded byst Iﬁé'aéﬁf&%i’ ngF'@t fedrefersttoad taser Woejec gt daja wnik (PP &ftan nvent i on
t d
Is to provi S%Q%qgg% Oﬁﬁ’gﬁ@d%m\&%; MBF@FEyQ‘?céW%'S‘[ﬂJ@H‘EPﬁOd 10

achi eve the e present I nvent an ‘encodi n
for transcei vase, thetetis aedise whereawe cahnal kngw wintipattiomtherdasa umlt ds

envi ronnent , ccord .10 _an .as t of the present invention, includes: (a)
generati ng a°| EH&PR"?ﬁa"gaY%’dségﬁﬁFP%é’ éthe nunber of bits of an information
field; (b) generaFmags@tﬁbvegtherstraamre&sfbhmmmeltxyemmh@rmlamseausyd

correction coding wth respect to the length field; angra% insertjng the
length fi & duﬁﬁﬂ%'-lfﬁafra%“r& r Brthe RLiPLtrame stiistuse gHPWASN F the Qe l)t ocol

(RLP) fram ”genrgTﬂTi‘S ‘ﬁ@%?@gﬂ%&l@&:ﬂ& fiffob&tior! %bfl’e % &%;h?p’é‘tu thg a

nul I indicati Icatl ng t e exlistence o I f only
nul | data exiha infoimatioatfisleisonoterompletelyt filledrwith mfmmgtlont thits, émeapmpb')

i ncl udes gen [..CO cti r I rrection
codi ng wi n PebinTer B8 ERRausTioE A er M aire RERN T of MERE T T
frame are filled with fill bits. Thus, the total length of an RLP frame is fixed.
25 However, if the length field is damaged, the exact length of the information

field cannot be ascertained, thus generating serious errors.

Disclosure of the Invention
An object of the present invention is to provide an encoding method by
30 which overhead is reduced, and error robustness is increased, so that the



Preferably, the step (c) further includes performng RLP framng for a
fixed-length RLP frane and inserting a series of fill bits having a
constant binary value during the RLP fram ng to achi eve biZ Peagingangd®3t o
conplete the fixed length. Alternatively, in the step (c), RLP framng for
a variabl ev0er$0s# is RLP frame is perfornmed, and the i ns&FTHERBIIFi || bits
may not be perfornmed. It is also preferable that the error correction
coding in the step (b) is Golay coding,” and the error correction code is a
Gol ay code which is generated by the Golay coding. To achieve the first
object of the present invention, an encoding nmethod ~o for transceiving

mul ti medi a dpbasddiihg @k RLIhEeS dded incluaitgrvideowatel cansbespariarmedemere
according to another aspect of the present invention, includes: 12
Decenber 200&liablyo@ideffisientein kredp 60619 MeNta) generating an i nformation

field which is vi ﬁﬁﬁagﬁ&ﬂ?&%ﬁf{?{e@%nﬁ’h@nﬁ@ﬁ @& t&8 Bidvid arféhcdRIMg dedideon | ayer ;

(b) generating a el'd representing the nunber of bits of the
i nformation {nedhdser{arinsghreenadding methast.ror correction code by performnng

Tnsorting & he 11 cBaL SRR AR Pne oG PabieRTERiRts ROVRe BRI g

a physi cal | gugsdiag trahfebdtatmiciihas bdBncobedanhine\encotiagfmetbod.obj ect  of
the present inventTon, an encodi ng nethod for transceivi agﬁggll ti,nmedi a data

i ncl udi ng vi deo dX¥etanether objest pEINesRreseRt IPYRIMGN 'S 19 PLRY §eedlg | |
anot her aspecgt of th Lol ! includes: (a) generating a
plurality of %Fﬁ'f%SP"?%?er? g%ﬁ%lme}l tgé%ﬁ@h&ﬁr}e&ﬁ%&pl urality of application layer
data units that caeabhievetefirat gbjentieftee piasedt nventing, ap Bncefingmgthasy a

|l ength field representjng the sumaof, the n er . i i N _eas t he
pl ural i t y1of fernt@ngeeves f"i“ﬂi"ﬂ%&'a( E?tagéﬂ(élpgﬁ%ng}' "géno g#%rhcgr ?@ﬁcétli@gosn code by
perform ng egnoromREAE SEESHRINEOR! dtasddeh of BRPEGsehbinvBatidre ytlidds: ¢ad; and

(d) ~s inserting rtﬁﬁe fields and the error correctlél)_g_ coﬂe 1}3 t he. course of
form ng a phgenerstingaay angtefieidrepeaseatinghiie pUBPFT Orgits, BheR JHCTHRIN 1 st
object of the present | | fd grmhiRg erloRBEEELHOMY

mul tinmedi a dﬁ?g{' ?‘?)ﬁfﬁf%@%h%@°&§?ggﬁnder&g’ t\?mFFglﬁerss' %nvi ronnent ,

accor di ng t o cpaingavithi leepectsptitiendth fitld; rdishinsertingdhe length field apd thfes: (a)
estimating the state of a channel; if.it | rgh kh step (a) that the
val ue of ﬂhe%@éf@"ﬁ?"%%‘?& ing @dﬁ’t“”&p@@cgﬁ@'@lrfgﬁpg?m ned reference
value; (a-1) gen @%B@diﬁprﬂéﬂﬁéﬁﬂﬁhéﬂﬁclﬁﬁ@ @- 1y yeneratinga nléldndiaatiorconpr i sed
of an application [ayer dafa unit gPDU); (b-1_% ene[gtlfn % Iengt field
repr esent i ng fieltcindigating the exstesce of ey null tandt Py% Nyl 8p g(‘ S YOGk ner at i ng
2s an error y | O d f ' fHelsdis 86hdrating @i Bgom t h
respect to tﬁ@of'ﬁ%&%%ﬁ%l ?Q?ﬁga?uﬁégs%ng_ucng jtshgg?irel'dgs: and the error
correction caderectior wedecuy perfarimifigemion gorreptior icOding) Wijfe reshect 1 '%at a uni t

channel 1 8 atetah fRll e uliER o Hebonce val ie, (a-2) generating a
plurality of infopyairasly Ghbisedpie) Mrineh irvludes pérforaiing RLBfraappg faraa i on
e A A U R oty S0 it 5 QB s Ry 4'cBgite (- 2)
binary value during the RLP framing to achieve byte alignment to complete the
fixed length. Alternatively, in the step (c), RLP framing for a variable-length
25 RLP frame is performed, and the insertion of fill bits may not be performed.
It is also preferable that the error correction coding in the step (b) is
Golay coding, and the error correction code is a Golay code which is
generated by the Golay coding. '
To achieve the first object of the present invention, an encoding method
a0 for transceiving multimedia data including video data under a wireless
environment, according to another aspect of the present invention, includes:
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12 Decenber 2003 WO 00/ 78054 PCT/1 CR0O0/ 00615 5 sum of the nunber of bits in
each of the plurality of information fields; (c-2) generating an error
correction code by performng error correction coding w t12 Desgmber 2002 he

l ength field; and (d-2) inserting the fields and the error correction code
in the couweeowdosd or m ng a physical |ayer service data umCI/KROBIL. To
achi eve the second object of the present invention, an encodi ng device for
Wi rel ess transceiving of multimedia dat4 including video data, according to
an aspect of the present invention, includes: a length field generator for
generating a length field representing the nunber of bits of an ~o RLP

payl oad; r ndi cati on
field; an eréargeg%g %H] 3‘E°r8i?§°ﬁ8gm%%V'%ée)‘{n%ér{g??ﬁ‘ghgﬁ‘gé’fa g?{acuéirtr ection

code by perferan agplieation rayer «Bpgemam@an@gm trétdrreprreeentumg)trtehmmmrgth field
and the null indication fiel and a radio |ink protocol ramng uni t

for perforn @fgitd pf ﬁ’?%rﬁfﬂ@‘%m t@tgetq igegeramg) %’?\&f"ﬁ” fcpéqe&gorﬂ KRR &Y,
i ndi cation fb&#@rmrﬁé‘ghr’bhﬁoﬁé& n édrﬁ Wrt?\crtésﬁgct%%e'IQnéthqréF@Uéﬁc? @f RLP

fram ng. To achieve the secon jec the present invention, an encodi ng
devi ce fos winsettimgshe figidscand thegerodr mtqqtlne@dedettae pcpwrsadtfrf@mn@reo dat a,

accordi ng to_anot her ect ent invention, includes: an

i nformation ?h}eﬁ cff'g%ﬁé? %)a uﬂgr@p ing an infor mation field havi ng an

iatrrnunth of ?/r deoh2?o Qzlgrg@/dthafrrs‘tbbﬁ]gt dfttioe presentdoverttian argeac?cmrm?hgemudi ned
engt a | engt ie generator for eratin engt ie representing

the number oﬁorﬂfﬁ@cﬁt""%”ﬁﬁm?&?l% QR’d |ﬂ%8 F’?@cgf‘aﬁr EoHEESBni t for

generat ! ng agndifdrlerf CLEGrhgN o QP A6t ot 19 1R6TREsERY rehtion coding

wi th respec and a r ng unit for |nsert|ng t he
fields and trneluelreso(ra) genenaung arplurality ofrinfoneatien felgdsyenien area mlurglity physi cal

mvent s on. ool Shrloa aEC aets v EF R B S 2N PG RSBy 18,5 G

i ncluding vi Q@ﬂerdﬁfﬁg?\a rargzr@ndldrreptaeatmg theasah rmhaapmbm of bitsie qzoasent
i nvention, includes: hannel state estimtQqQ or estinmm state of

a channel , aWthGt%ﬁlttYPﬁ'QfO&m@Bﬂ"t‘ figlds(s) 8?@?@ 'n%avﬁﬁafa°ff?9t§>{‘q‘1°8§ ¢ if the
val ue of the é“t‘f&ﬁﬁngﬁ%rr@r E5RBERIN &g whth feshewt 3 the JeRitATEIdcahd edjer ence

val ue, and out utti a control signal having a ember 20
00/ 78054 19CTmelmg0bﬁﬁalds ansctbadriasgorection pede i th,e e@urﬁﬁ@féftratleg & a

channel is above ete rence value; an information field
gener at or fof Gé‘??@r%f’)ﬁg"’gﬁ ‘f#&f‘ﬂéﬁﬁm field which is video data conpri sed
of an applicati OﬂchQerﬁéveiﬁéﬂrstlﬁbjtact(d?mpreeemtmmmsa aroertdudrrtgmet'rtmld si gnal
having the first ch "&& er1er t|n Af ﬁf nformaronfrelds
whi ch are a 19F dFansceying B\q‘?@ﬁt ané(f Q F’asu(’BBUs% WiFatSScan fit

into a predeiQfifintist Vab¥ingad 989Tahoﬂ~re€|é%paeﬂer aherpreséntdRivention,ng a
l ength field representing the nuiber of bits of an RLP payl oad; an error:

correcti on ciogiudgsuta)testimatios the atatehgf aghannedrif 8ds ﬂ@@[mmdc'ﬂcﬁie%fa
perform ng tlrtlwaftrrt%?/r L%Céf ﬁtréngt%fé]'&gfa %&ﬂegﬁgeaﬁtort Belb@eacrﬁ'eﬂét%rrfwlr%'dd and a

io fram ng uhi he error rrection code in
t he course ofeférenoe vglue; r()dir-)ﬂ$lgm'lerdlt&)gean $tformatorafibidewhich lie vidda databj ect of

t he present invention, there js rece vin decodi ng
frame data eFRBREFLR W@’r\'&@tﬁﬁ’%% f’ﬂ‘@d‘"ﬁ@&g &g?ggﬁ’é‘?r '?%Gqﬁﬁg rst

I ength fi el drg|gResesektingthk PErberBERitdh thé irformsatidin fdld;i (6119 gamkratingf i el d,
generating an error correction code by performng error correction coding

Wi th respectan erroheorfaation cpde §y perfoeming esiod comedion; Geging kith respect ongt h
field and t r nmet hod
ol udos: ( aenenfERE SR 4.1 Bt He AR SRIHIAL Mo CPAELh oot
representi ngth‘eheothreegifhfoﬂhlnbha phyfstoatrdayemsénvided databyinit SDAY); rify itaissecond

|l ength 20 field representi er bits qf thernformatr n region
by gecodr ng g?f@"@t"ger'n étﬁprégttﬁﬁtnthEd’gg“ ?'g eStRte q(igf ehAnneL s, ARPYe tﬁ‘&t h ?I eld
as a length Meeteftrmtnetdher@rehée TRy r(arz)lgantemurg é%luﬂaﬂfwbhlr%mtaiwnand

ot herw se, settr'rlrvgi first |engt d as a len d; and

per forni g dfielde gih\ﬂfelﬁ nherﬁbty&ieeph@at@néeterriétagtmt%f(f’altﬁ) whichregan ecodr ng
thod furth t
That the 1 nr Dl PEssFhines ViotBp] RLferfbratid o TR Popresntind 8 E2E0 110

whet her the null indication freld represents that the frame is filled with
only null bits. It is preferable that if it is determned in step (f) that
the null indication~field represents that the franme is fitled with only

null bits, even if "1"



so is generated in a fill bit region, "1" is not regarded as an information
bit. 12 Decenber 2003 WO 00/ 78054 PCT/ KROO/ 00615 7 To achieve the fourth
obj ect of the present invention, there is provided a devi dé [?Qﬁemt@fe?lo@?ng
and decodi ng frane data encoded by an encodi ng device including a | ength
fiel d genewetorsofor generating a first length field repr &&EARNGHe nunber
of bits of an information field, an error correction s coding unit for
generating an error correction code by erfornming error correction coding
with respect to the first length field, and a fram ng unit for performng
framng and inserting the first length field and the error correction code

in the course of fram ng. The. decodi | Yol atiGy fi r@myng unit
for restoringHPHe the PBP%F%RES‘FSS f %?%P%etgrgﬁs@%yﬂly% Iﬁﬁgﬁfﬂe‘ﬁg{lﬁ@%i‘ @ﬂl)e
i nformation pendrafihgah eABE Eaeaitioadose by pedordingieniol cOr{eSON CPAEBWIfat a, and

outputting an error signal having a fjrst.logic |evel K for jnd.cating the

exi stence of respest tathe penotheksler 2Ry ddﬁ% ﬂsggpgl &Wg?'ﬁ@sl S‘Pérmlbf &Izaér)]per ror is

generated; a act BicaERiyer service dataamtt | engt h
SR S A S o e 5

field repres er o he informati on regi on by decodi ng
the error sco(g@@}.i on code; a length field ~s setting unit for setting the

e VRCOL L HE b bt B AR b, v

a
having the first e second length field to the
unf rani ng unibyicaer Wireldsarariszeiving of neuiirnedii data iasluding:nigier #atai d in

response to an error signal having a second | ogic.l . - [ th

fi rgt | engt hattating: to Itafgieaamﬁ? \élfrit Hﬂ?ﬁec“? "&Yﬁf’%ghd&ci%‘?eérfg%u%m Ellrébf:lla(r:]gdi nS

the 20 et OFefeleflibiBbGAiAG Bliéndth 4 Rigfeséntng tashambBr obtitdutsar | pt | on
9 A I's a vie

of the Draw w show ng the |ayer structure of angeneral
wirel ess g aRsPepayiomd; dewilldedicatiorFiield genpeater for generating A i NFIERY e i ng

framng perforped in a radio |ink pr | i Gl

structure of figidgn ?frof:‘FQﬁe%'op§°§'me%gfﬁ?seﬁjg@anr{g&{ﬁrecéorc ngf%n of a

servi ce dat aplgﬁbﬁmi(\§|3\=ﬂorf:@frecﬁio]9fb€|aiggaliitﬁ aspectio the I@afgtsh fdﬁld@ﬁdélmmliﬂbgt : on

| ayer in the layer Structure o , i | S._per L0 ayer;

0 ¥| G 4A isin;iigatbwfiiem:agdﬂzﬁwiﬁ&”hp@ég@'m@%&ra&w”EHBF?%;B[%?@?\"H]”%L?Hat ay

uni £ 1S 2 | 90athith Bk bty ol (Helull indicalilsie fiekizand s eier 00/ 78054
|

PCT/ KROO/ 006 I'sa viewlilllustrating a case where two or nore
appl i cati e Icayrectishatadealinithe caursexfiRLEHamiNGi n a physical | ayer SDU;, Fi G

217 gned wi thin twdORRYRBgFoDRd CEieky BF v PSSRt IrbentidiSin EReating! 1 1 <
device for wireless transceiving of multimedia data including video data,
according to another aspect of the present invention, includes: an information
field generator for generating an information field having an amount of video

.0 data that fits into a window having a predetermined length; a length field
generator for generating a length fieid representing the number of bits of an
RLP payload; an error correction coding unit for generating an error correction
code by performing error correction coding with respect to the length field; and
a framing unit for inserting the fields and the error correction code in the

25 course of forming a physical layer service data unit (SDU).

To achieve the second object of the present invention, an encoding
device for wireless transceiving of multimedia data including video data,
according to still another aspect of the present invention, includes: a channei
state estimator for estimating the state of a channel, and outputting a control

30 signal having a first logic if the value of the state of a channel is at or below

a predetermined reference value, and outputting a control signal having a



s FIG 5 is a view showi ng the structure of an RLP franme to explain

probl ens caused upon RLP framng; FIG 6 is a flowhart illustrating the
essential steps in an encoding nethod according to a firstlZ2hReermben20@F
the present invention; FIG 7A is a view show ng the structure of a frane
formed by twomorsosencodi ng nmet hod according to the first ePdisEReENI6ISOf t he
present invention described with reference to FIG 6; FIG 7B is a view
showi ng the structure of a frame formedby an encodi ng net hod .according to
a second enbodi nent of the present invention; F1G 7Cis a view
illustrating the formation of a physical |ayer SDU ~s (service data unit)

usi ng an encodi ng, ret h according t t ' f : sent
i nvegt i on; Fpggor%joggc 'gtg\?iv@vb'q q%tr&(g?tiagq (?fnagg"b%g‘ef %J%Crg%f[v %% dSEéSﬁ‘ifg"gm | ayer
SDU using an r&@F&f@e%lu@t&hQHfoﬁﬁﬁﬁUrdﬁélG depesmtbofor enenatinglanenformdtiarhe

present invention; zo FI 7TE is a viewillustratin t({;g f or %Wn of a
physi cal | ay&eldSBhichds vigeadatarrasenrisgditt BRAPPHERXNIR A yng { Ehvbodi ment
of the present. | Nelgh i Lind tié ANt iddid! BhbdehBehting® dlafdigt | on of a
physi cal |aygésdg%égﬂé.**%&é‘ﬁg’@n'%ﬁi“ﬁg'”ﬁéﬁ‘%ﬁ?é“ L@Ic':dr di % £ 0 Iabsié(t Y odi men:
of the prasesfinfarratibh tisldsivhidH dBe adlurality of applicatipatpyand@n uaks €redsl ng

devi ce according to the present .inventiaon; FI ' I

illustrati ngt@td%?fbditn'at‘ﬁé I%%éeé%r@?ﬂ?%‘# nvﬂn?%W’t %el%rdé@ef%tlé iché\\e{eé%%rﬁ?r and FI G
10 is a bl ockelbRfhgm™ IBhgth fE8E 'ré'ébrfﬂiﬂgitﬁ@namberdﬁmgs df@ntREEP paylprdsent

I nventi on. 12 Decenber 2003 001 78054 9 Best node for .carqro\éiPr}gl out the

| nventi on Pcanm/wmomo@mgpumih{;orn@qnﬁsati%&@B_r%frq{gcocr@%?f‘i SF ®Bnbodi ment
of the pr eseg&@ﬁg{@g%@% %@@oh%o’ék}rﬁ/wﬁh'r’és |tbel‘ﬂetlen% diiéld! bR &or ot ocol

(RLP) framn rame I'ng a fixed length. Referring to FIG

6, in theien@adinguait fortifsedting thelields asthe ermov satredion cdpdmiierrourss d

representing the nunbelh of gi tsmstituti ng an information field is
hysicaldaysiRPYunber of bits of an information field is

generated, iR SFEWEBE

variabl e, and canThechpiensé a9 sijectartidhie ptdsent iwghtiorptherepsipravidid Then,
when no information bits exist except null dat?% an IJﬂ i ndi catidon field
whi ch i ndi cagemethast ohepceing aad idgroging drame datd gpcofed,py @n encoding

method including generating a first length field representing the number of bits

15 ofan information field, generating an error correction code by performing error
correction coding with respect to the first length field, and inserting the first
length field and the error correction code in the course of framing. This
method includes: (a) restoring from the frame data the first length field
representing the length of the information field; (b) restoring a second length

20 field representing the number of bits of the information region by decoding the
error correction code; (c) setting the second length field as a length field if
there is an error in the first length field, and otherwise, setting the first length
field as a length field; and (d) performing decoding with reference to a set
length field.

25 The decoding method further includes: (e) restoring a null indication
field representing that the information field is filled with null bits; and (f)
determining whether the null indication field represents that the frame is filled
with only null bits. It is preferable that if it is determined in step (f) that the null
indication field represents that the frame is filled with only null bits, even if "

30 is generated in a fill bit region, "1" is not regarded as an information bit.



~0 data is generated, in step 602. Next, a Golay code, which is an error
correction code, is forned by perform ng Gofay coding, which is an error
correction coding nmethod, with respect to the length fiel

indication field) in step 604. Followng this, the |engt hq?%gmlﬁt%pgl I

i ndi cat i onwid ®l7sassand t he Gol ay code are inserted in the POUKBR&/W615f or mi ng
an RLP frame, ~s in step 606. Thereafter, in this enbodinent, an enpty
portion of the RLP frame is filled with7fill bits for achievi ng byte
alignment. FIG 7A is a block diagramof the structure of a frame forned by
t he encodi ng nethod according to the first enbodi ment descri bed W th
reference to FIG , enting
the nunber of o inPdiha vl%otﬂéb iﬁgﬁ&éﬁf]ﬁnwﬁ%ﬁ |”J(')n wl%ér@lg a null

i ndi cation fiaehdacemremet\mggandmaiecbumgffrmdaaaaz;enooded by reet émoodirig s and
that the frame is filled w ge al so i.nclu FE' ?ﬁ code
produced by dsvige '86|H'F5Ht§i @H@ngtg,{@ﬂq]g?ngptpr b 9PReratng @ finshiend & ql eld in
step 604. Al $gnrekBatidY ﬁﬁﬁlbbf‘%ﬁ‘bﬁ@gf bR itofh&@idr ASNE; ar BridpeBrréesadi ng the
frame encoded %y the enco ing method described above, the l ength field

r epr esent i g cotimgnunibdor gengratiognan |em¢r lﬁOI@CfI@fhdJOtdﬁebhLﬂelffoffﬁtﬂigcaﬂpbn field

representing that,.an e 0 I are
degoded. Th8§‘ \?ﬁté?‘f] P‘Pngﬂ&fq?\ Hé%é?&é?l 5n &“gﬁéﬁrﬁeéﬁ%ta?pﬁ‘w‘? L{tnht(ehq‘ rane i s
filled with eeHgrmg fraeniag ant méertuh@ttgefmetrlam@d field amrdEthbldrtorlcotrectarg'l on due
to o an error, "1" is not r ar ded i pf or,mati on t. 1ﬁ_ Decenber
2003 WO 00| 7@9%'%?/@@%?’ S‘gloﬂﬂ?}a %ﬂ@QHeY'F%FQF"é#?& RYNHAMNS

i ndi cation f'u‘ﬁltg?ﬁéﬁtgﬂ thi%ﬁéﬁehgm%ﬁ{kgfe%ehﬁng%l@ﬁ@tﬁbfﬂ@ﬁfonh’eme when

Gol ay decodi ng l'ay code™is or med on decodi ng, the length
field andid héieklfromrectivat $asvice ﬂéﬂadmdz(iSDuefrﬁm e@rﬁwuénutmg @deHatt i on

A encodi ng SENEbRSAREa dehipaid eteCRY bbb Wl e andr gt alliger T occ

i nvention canedterin@ie fest [bagtRiiBId, tfamengrtscgeherateammrrcomtndmmdﬁg a
variable length. In the second enbodi nent, the s EIEQ 600, 6 04_and 606

in the first deRERRYifRRIAStYNgMA %?CQ@dé?@”b@?lldd?H{ﬁ?en thenym tEﬁ?ch bﬁ? &f not
inserted o S'tt%; fé’rrﬁﬁfdn ”Eﬁmbé)l dédind ﬁe%rtd?"&‘ﬁ’recﬁb@co&@ & [engeh Fierd

structure of arre formed by the encodi ng met hod accor di ng to the second
embodi nents lsetttmqmtésree,mueme squndnangth figldtasaa length figld ieresppntRitdy t he

encodi ng net lod bi t
regi ons) whi @ﬁe 8@5’?@9%%‘{"3‘? o{/ée gfbdl?her%o ttnghegs?%@ef H ci ency
]can be i npr OYG]lcﬂitotﬁej Uﬁfrbhmgathﬂt(enﬂ‘eettlagﬁwiﬂmmngth ﬁeid(aslanlfgngmfmjd RLP
raming i s perforne However, transparent an n o

i nf or mati on AERPIAN§EO PB&U@f?'@HaﬁWVFl&J?ﬁﬁQHg%@P?WZ BH'PFHPSS'P&WSBn is
required in &S{atm bhRd th dbcbHingeuriti Sdetairg el ng
met hods accordin q‘?@’ez"nﬁﬂéé.dn@r?ﬁéﬁé %ﬂe descri ged ge | ow. 20 Anlﬁcodl ng
met hod acewor mﬂgretddnﬁ)rlmﬁtlﬁdfleWti@dlUﬁﬁ,uﬁtVl@P d3td present invention can be
applied to the case where an application |ayer data unit (for exanple, an

H 223 MJUX PDU in the case of an H 324M standard, and a packet data unit for
H. 225 in t he Briet Besérigtion©f3BE Dsbwindar d) is ali gned with a physical |ayer

SDU wi t hout perfo ng RLP framn nt, first.. n

information fiel dF:knE‘& gdﬁtfeo'ed’a?'&m’gﬂ%g? i@@roﬁr%ﬁurgﬁ%gg{t%ﬁi Vf"&%%?sadat a
unit, for exgapkEaiving ddvieed MUX PDU, is generated. Then, a length field
representl ng the length of the application |ayer data unjit is generat ed.

Fol | owi ng2t hi s, aFl&i2is ablgek d@ggenelhﬁtréunoiramdwetperé@rm%ntaq@ diekpith fiel d.

Th t h |1 ShU. ~
The, gone At gy bel Ry BT ROIFR By BRERFE oL FIGLY 2 phystcal 1 aver €U ~o
and a marker havi ApG.uhisca eieesitiustraiing the éatatationiafadsdrdngdata wnit (8R4} ed

bet 12 _Decenb 054 PCT/ KRQQ/ 006 1 the inforpmt
Frel'd and a f914 BRYCal Gy RS of An arpication aver ine fvel AuelrepEs "

process for Fasm %,ghmﬁyé,lf&medl,a)égmméygal ng the encodi ng net hod
according to the third enbodiment, it can be seen that an applicatjon |ayer

data unit® for exEHpl4A isaview dlstrating acase whergiangnplicglianayer dataiyil cal

| ayer s SDU. I odi mrent, the physical |ayer SDU has
no over head, ﬁ%glﬁmdé%éﬂggghﬁgon%P fram ng. The length of data
gener at ed in a user | ayer is alnost the same as the length of a physical

| ayer SDU. Al so, a predeterm ned wi ndow, for exanple, a 5, 10 or 20 nsec
window, is filled by inserting fill bits, and a nmarker is placed in front
of the fill bit region ~o filled with null data "0". Upon decoding the
encoded franme according to the third enbodi nent, the length field is
protected from errors by a GoI ay code thus |ncrea5| ng the reI | ab| lity W|th

b o b1 A o I T




,S application | ayer data unit (PDU)) so that overhead can be reduced while
error resilience increases. Furthernore, the marker inserted between the
information field and the fill bit region can be detect ed1dhaceddms®00g
since it is unique, so that error robustness is further increased. An
encodi ng nYPe8B¥cording to a fourth enbodi nent of the pFPELERL0YEIS

i nvention can be applied to the case where at | east two application |ayer
data units (PDUs) are aligned within a physical |ayer SDU wi t hout
pertormng RLP fram ng. Referring to FIG 7D, which illustrates the
formati on of a physical |ayer SDU using the encodi ng nethod according to
the fourth embodi Al 48 & Phibhdlustisting a cBSOWABIE 10 dr nflré Spphdatioh Iadjee a
plurality of application layer data zs units gPDUs) that can be inserted
within a 20 niate unitadeenaligned wjthie eatrygicaNaye) SBY engt h fiel d representing

the sum of the nu r Rt bits.constifut] hes: !

information fiel drﬁﬁs“gé%%ylgﬁé@?ﬂ%gbé%dta%gwﬁggb%rfé%#legtllﬂgg?%étngluﬂﬁor mat i on
field is varijghligne@wihmawoloe moréehysieadiayer 8BUst e the | ength of a payl oad.
Following this, a Golay code is generated by Cola %?_ cPdi nq t he, l.ength
field 18 Decentid. 5083 ViEwoBncMa0g AnpEtRive /Yot RLES Te gerBlal g

|l ength field &Bgleﬁ@ Sgggjgf)ﬁlr,;g_ﬁ ﬁgﬁ%d within a physical layer SDU in the

course of formng a physic ayer S In this enbodi ment, the | ength
field is inserted FiGt érisa fibchrrhdkistratingl the eaggiitiat stapsnin| aly €nceRP@ uni t

P is i ted instead th he, fi i j : s ker field
descri bed w (HETCRAREREa S e Seobreritd: i BesBpibemidr©, CRL'E 707 [\
becores evi dent tIRG, PACisCoViBveishowpy theastrusiuleagka fdaha fomieds by RBR)S) and

t of licati I dat it (P | J d wthi hysi cal

[ ayer S0 AGRSdME OB BRI 19 Basth FbRdment PP ket SnestpBatce

over head, Mid‘é},c}iﬁecﬁ%ﬁ‘?gfe%tglﬁd gam ng, and data o generated in a user
rte

| ayer is continuously Inse to conplete the length of the physical |ayer
SDU. The encoded fRIGNFS iscaoteiv raipowing the skibetura ol & tamenfoempddivnent s have

a reduced anmount of overhead since RLP f ] i . .1 he
encodi ng met rﬁflfedé{@dB‘?tﬁPﬂac‘f%amg°?ﬁPF&"‘@%@E’%’GP ghgﬁfﬂ%ggﬁ%%k sé@;aorﬁ be ~s
sel ectively used when7Chie & liaeillobtratind tenrmatioyobd pmdical dmer 8RB i s
required to be transmtted at a fast_trantgrri SSi OB. rggte. AIth%ugh

enbodi ment's RERIFESta WAL ysingRNencedingRethrd aaerainaad K GRROBNeN o) | owi ng
enbodi nent s C&Qhﬁ%ﬁe&ﬁnﬁléﬂmmg as described below FIG 7E illustrates the
formati on of a physical layer 'SDU using an o encodi ng method according to a
fifth embodi nent dHGt RB igraeyient iliusirating the formatiem ob @ pltysical Irer &rding to
the fifth embodi nent

b ' t i ' I
data unit (PO B STEaNEd Tt RESorbeL 8 S AR SR Rapfdset, OV
Here, an applihgaitiopn | ayer data unit (PDU) does not necessarily include all
t he data bet t h ch i zation. point, of | i ' dat
uni ¢ (PO and-t né 1y REHBh VR TUSBUNHIheciorpAlon B BBl dYeo S Ty er dat a
unit (PDU). lgsihdg féﬁchinﬁ{ﬂ?%’@B%%Hcord«'h@@@adﬁtﬁeﬁ‘%dﬁﬁé}ﬂr&ithe préseti

application |ayer Hata uni is converted into an RLP frame by RLP
fram ng. Duriingermiom; franing, a length field representing the I ength of an

Goner ated by Gl ay Gt g o MeSlraliio PRRFGRot RPR Aol SBUASR LS e
field into wharcénddaing methbd attartithgdod sixtieerBbodipnenbaithe pegsenbingentiar; uded.
12 Decenrbezg 2003 VFPG.O%I i7s8a0 f'ocﬁ igggon? 1o Oa?mlgnclog’ding device according to the
present invention,
FIG. 9 is a flowchart illustrating a decoding method according to the
present invention; and
FIG. 10 is a block diagram of a decoding device according to the

30 present invention.



Then, a MJX header, the RLP frane, and a fill bit region constitute a

physi cal | ayer SDU Upon decodi ng the encoded frame according to the fifth
enbodi ment, the reliability of the |ength of an infornati &3 3&cember2003
increased since the length s field is protected fromerrors by the Gol ay
code. Al soWQa49@885éngt h i nformation of the application |ay®T ’Hé?“‘a"“ﬂﬁl t (PDU)
is protected, so that error robustness is increased. FIG 7F illustrates
the formation of a physical |ayer SDU uSing an encodi ng nethod according to
a sixth enbodi mrent of the present invention. o The encodi ng net hod
according to the sixth enbodinment is applied to the case where at | east two
application | t it LJs ligned within a physical |ayer SDU
with RLP fra#&—%@f%ﬁ'i%éﬁ‘ gzlpgé{ﬁngyer data unit (PDU) does not
necessarily incl uge etdodirftemettical bedondiag tbraefusyamtuodnnemttmfdhemoemtof an

application layer data unjt an t.he synchroni.zat int. of ~s the
next appl i catMgnt qogy%}o%ghFﬁDU?s(wd% ﬁa‘i/ﬂi' gl ?tﬁcgfn@ﬂtﬁﬁﬁ{"ng\}?deo dat a

cor r espondi NGofnPah YW PEPRhE ﬁﬁ@ahgu)fi)éﬂ%ngiﬁt Retatihg td PIAJD), ireihd ep@ddingf an
application |ayer data unit are converted into RLP frames by RLP

framing. Durimethed pf theanesant Ira/@nmnp mleau@rf'eilcgre&mt'nstfﬂ%@ﬂﬁ'@%{d&#ﬂtﬁf each
application | f r ty | ength
of an ~o appltﬁ%ﬁgtt'tlugﬁs ?‘él‘yjrg?'t"&é‘ og‘%ér%dfs %%t@dg‘ngéé erégfgegﬁﬁa Qagu@%&y code
|h s gene; at |e<cji dﬂmtficf awrﬁ@ﬁlh ;cangﬂtfhﬁj isﬁnaglablef aiﬁdl ?ar:a;%andarﬁtdﬁda%slenoﬁedhgdef Rer
eader fields into _each o i C e le i ode fie

are insert ed.'engiB Qf a payiordn Jhgar W ?V\Bod%ﬁﬁp%tlc@ Nl gp ‘a?%%}gt of an

RLP frame, anglgn dbét'iorbhéldr»ﬁ%wmo%aﬂéé iHat'h irfohatidrcsits bxigesxceptnuits Upon

decodi ng the enco frame according to the sixth enbodi nent, the
reliability cfata i gepatgted,oin atepi 60dr riexton Eplaydcede, i WeICBa§eRN $MREe t he

angin of ‘1t neosBiPL EBnEns ERERE ARSNGBl PaRBCRRIGLR angret P (o

robust ness i scormcn@asmdmgmelfmmrwithng*ebped?ltG tr@ Iangtl'a:meld; andothecRudi agr am

of an encodin eV|ce ccor di to an.e f. ention,

t he encodi ng Rdigatan field,3n glep er"ﬁ ojlgy Ef'S@?ﬁPSDRB@f @@@fw{

i ncludes a cha)ahd$hé 684y ddder insehdd |@fheldai1ﬁ§d@‘tfbﬂﬁlnblaﬂ RLB eraateat or 802,

a length field generator 804, a Golay coding unit, and a_ fram ngRﬂglt 808.
S

The channes dm step GRS, | FFhﬁtﬂanO"’bgt'S ﬁﬁ‘@@gm% an §Mpty, PoRiganthe ing
recei ved chaq{%ﬁ{ee @tfﬁﬁea Wi ffﬁ{]&?stfo?gcﬁlﬁglggatb&@’&?grﬁnéﬂ tgh level control signal

CONTROL s if al'ue o e channe I's at or below a predetern ned
reference val ue, #&iG. ‘aAhsm/HIeMeUlagcammthes-'atg.mlhre(mﬂ\irfkameﬁormaébvdhele of the

channel state is above the predeterm r ren el state
i nformation i€CedNgiIMRRoE P8$ﬁf§' éeﬁh%ﬂéﬂﬂgso‘% &:ﬁﬁ%fb%g‘[w@r:%f ﬁg&

gener at or 803, G0, aHEFfe, Mk frameliRBild&a fdretitifield réﬂ}ﬂé@hﬂﬁg fﬂﬂ)numbaﬂmfl s vi deo
data conprised of an a&ailcatl on | ayer data unij {é&ﬂse to the

hi gh | eveko cdmforroatian bj faeal\fmmtlora%lde?qﬂw&l 'Pf’gPaSP Ngi el ds,
which are a pliral 'fr% q{as%hfd?ﬁ'n'éh&?bnk% theEth@ fidiihd |s(fm@H)W|ﬁ'h@t‘ tRE be

inserted within a rmned w ndow, In response to the |ow | evel

control si gndﬂan@?&l’i&@xclud’dsaa Gmy todd produgeshiy Sotay suling threleagiisfield a
length field t d. It i
breferabl o ¢ FEE A& HBtRUT TR Slar pohepton s ik B lBftedio e ' 1S

field gener atggmd not shovvn} far generating a null i ndl cation field.

25 Upon decoding the frame encoded by the encoding method described
above, the length field representing the number of information bits, and the
null indication field representing that an empty portion of the frame is filled
with "0", are decoded. Thus, when the null indication field represents that the
frame is filled with only "0", even if 1" is generated in the fill bit region due to

3 anerror, "1" is not regarded as an information bit.



The Gol ay coding unit 806 perforns Golay coding, which is a type of error
correction coding, with respect to the length field and the null indication
field, to generate a Golay code. The fram ng unit 808 perliRdPesermper 2G03ni ng
and sinmultaneously inserts the information field, the length field, and the
Gol ay codewo®p/@8osh SDU frame. In this enbodi ment, the fradrfHERIAMIS808
includes a fill bit insertion unit 810 and a marker insertion unit 812. The
fill bit insertion unit 810 inserts a i'¥ series of fill bits havi ng a
constant binary value to achieve byte alignnment, while performng the RLP
fram ng for a fixed-length RLP frane. The marker insertion unit 812 inserts
a marker which ha ri BRakd vel y,
the fram ng unit 385 r%ﬁ@'grﬁf%@n@eﬁhm ﬁ%ﬂlgé@@ﬁaﬁ%régﬁﬂg&\?gﬁﬁl gal ength RLP
frame, and tbyahdo@slayomodeeedienoelwbem tG¢laYIdel@Oﬂt§19dQ|frih¢gGP|ﬁd t@9® 1§ ami ng.

In this way, fr 8 ut gu a enber
2003 VIO 0o} 78632 RAR R?é%é%‘tf{%’i%q@%f) #é‘&r?é’%mf‘%é‘aﬂa”ﬁg‘%ﬁgé f'%'ldé‘%vm[%ii n the
physi cal | ay psst&iel by'ehfB? chfreBticH &\enefthk iryBresdr engthiigid dred rigol ingicatiote.  The
i nportant points in'the above-described enbodi nents will now be indicated.

s Accordi rg flaldaaremedof the present invention, a length field
representing the hengbhy b AuRBYLARHINS 16 BEESREEMbSALAL & thBkBEhE i N s

performed in the ayer ween an app catl on layer and a ph?;al cal |ayer.
The | ayer beinwaﬂoarcaapm iappliedto RaPeiraming to fomgsan ALA fpare Rhayin@a a radi o

|l i nk protocol ( rradi cont t r) which
~0 packet i ze¥@ é!%‘ 'ﬁé@% Fﬂﬁ?‘ éef:?%tﬂgmhgglgmt,ltbgts Wygégaé%%% Or}d@éée
depacket i zi ngy ﬁi@tfﬂrsaémaaalnﬁ@wtrohﬂet@are%émm@d wet §ill bitherd agtdnsdregdveen an
application layer and a physical |ayer er, or__nmedi um

access cofr §IHC@MA@“$’1&?@N TatﬁHF'@HOWQQ kEﬂGzE@ SHQW%%B?H?I &ef 2 fame
physi cal | ayﬁmﬁ%ﬁdé}ﬂ théjee%%l 'rﬁétﬂgg%%hard?ﬁ@a“ aﬂge&&ﬁf%beﬂ’meﬁﬁcq ding to

anot her aspe resen I nven [ e-1 engt data unit is
gener at ed \Ahbacdaegepmieheﬂromlme 7B thet tHeoframe formediey thapaeoding meghrdin

application | aye r .and a SIC € y Ie field

r epr esent i ng@FERrdingh e Hh gf e&%@ﬁ'ﬁﬁ"‘ﬁ@ﬁdﬁ%“’oﬁﬁ @gpk 'Eﬁf%t” I gﬂ‘lt"%‘serted
The | ayer beEHﬁ‘*@E'péﬁﬁ R driiédd. OThdrators, tﬁé%ﬂ&a@ﬁﬁb@&by taybe impsoved. a radi o
20 link protocol (RLP) |ayer or radio |ink control %HL%bé th ocol . Iayer

whi ch packeti zes ttbe M@nmmgmmm?%@ neripg: H ranii9o s

depacket | Zi " 5§69 Gideb linfbamatRineduy tefer abl e
that fill gﬁg};’] {}DQ %ﬁébﬁﬁé&r%{ﬁ@entl ng It ﬁe rI1engt h of a payl oad

i ncl udi ng theectlmtuanunnredmdancynseovmrtiea@mfwmmlngeqlofesitlnlspmﬁﬁsﬁér aspect
of the prese inve ta unit er p op, | ayer is
al i gned wit h ni% Qiﬁ{ééaﬁﬁl haéqﬁﬁedtcgaefg@ eﬁ\t(/:glg'ggl ﬂ%g%é]? EE+&§$1{'9 B

?Epl i Ca][I ont bﬁ-)ﬁé@l ,mmgmoggtﬁsamh ﬁemlvng i's pe'rA\f ormed in the ![ayer Eet ween
hopect of st he pr cABANCONNEHMPRA ApRering e dhird SERRAIAt oL tESPreR8t dat o
descendi ng t g, JhgoR of r?b@%pplnéd’%tpéfbgééwh@?&aﬁléﬁbhéa\tﬁba |§l,aér@ae§9mn(ibﬂg

therefrom is se Irst [ayer a layer, whic Decenber
2003 WO oonaaammcarkﬁmaomm fathecase of aath. 3aéMc8ﬁEl¢?f& APEA t he

2 Cecond | ay@Poce i HAL P gen ki b stk BFpRLCELEdahita) RAERedMd 201 10,0

a second Iayé’F| ?Hn er I's aligned within

a data unit ZQEﬂl%rISDLU hithbitperformingRLhirémirga tiathieerkbodiment firss,
perfornmed in't

AR RN T T R I A E BRI
TR ticontog Wl PR, LT haXeeoD, @rodhdlect tegh, turin e i no Lo
representing the length of the application layer data unit is generated.
Following this, a Golay code is generated by Golay coding the length field.
The generated fields and code are inserted within aphysical layer SDuU.
30 In the third embodiment, the length field is inserted after a MUX header, and

a marker having uniqueness and a predetermined length is inserted between



invention, data is aligned to generate a variable length data unit while
bei ng packetlzed in a layer between an application |ayer and a physical
layer, and ~o a length field representing the length of &Zfag¢erabet 2003
inserted. Therefore, error resilience is increased, and al so overhead can
be reducedwdooasssdat a encoded by the above encoding met hedwKRso/ebssoded by
a decodi ng nethod according to the present invention. That is, in order to
transceive multinmedia, data is encoded Wy a nultinedi a data encodi ng net hod
,S including inserting a length field representing the |length of a payl oad
while data is packetized in the | ayer between an application |ayer and a

hysi cal | .and t.h
ength i el dEPRION SRR g Pec FEISPRS I TG HIiRt ey 00
order to trapsgRicees Tod fdrimel @ pidisical dayear SBUI GSIhgn’g\bhemtmngm&thd@ i s

encoded by a nultinedi a data encodi ng met hod i ncl n%[%g? gene at| ng a
vari abl e 1 eng@crRO@iGhtothethiffiemdaimgnt & GRAcR £PSR qt,a lic PEf ween an

appl i cation lo%%fun gk o H@Yé'aﬁ% 2% MUX F P'ﬁlg |§%ﬁgﬁé@@ﬂﬁrﬁ avawsaddu faylengt h
data unit can dedd 5] a sim conventi onal decoding
met hod. Wen SDig. acdoating tbehglﬂhlrd:latr@odmentl tfleeﬁm(ﬁt@il layer S hasneli a dat a

di 2 t hod wh furth | ud | d
onr esont | ng CRBERENAVIC 4 SeEAed AR RISt K IRE' odle Brbf{'ehRate © e
step (a), it qeABrfi&d He508&da dyartz@almasefrermné 8s tHiﬁlehgﬁhgiffa priysicdl Ia)eso, in
order to transceive nultinme r bel ow the

a data, a data unit e
appl i cati on ISBlérAlse, @pEdatIMiREdWIRAPY: fREENAMRIS 2 em‘?fd?%s%‘f’mﬂwso
including (a er
wthin adat o TS e RoBi B ylq SRS BB I R M R Y - 1
packeti zedb i filled mnmmrwooa WO 00/ 78054 PCT/ KROO/ 00615 17 the | ayer

bet ween the application | ayer, and a S| C dat a

unit can be decodgﬁ’oﬁ egog'%g]th%enqpéipﬁg% g%coggiﬁg rfegﬂg{jtég] :ch@ %gtdnet hod.

When the st epnd fhgttpfididss sméﬁte@frbmms@yeaeanayruouegmnm:-edsmg théne
and a data unit to ich a len nting the

application | a hf|e

5 | ength of aeﬁw(lwauth FRapgat t@gtheﬁengiat%tm.nfomatg%m \ﬁ% tﬁ 3“ Bt a unit

of the layer eq ?WWR farijth e8dhé N the

| ayer bet vveen“ﬁ?m&t;'] %%%%ﬁ %%Il'r# gé{ In i}f.dggﬁet'ﬂé?}g? thehencoded dat a
unit of the Ia@pbcatmuayertdaetarpquDttmscnhalmhe@mm@mwéwh&lﬁﬁﬁw ef erence
to the length

| ayer. uhi onreg g dsates n BudBemictal B8 HERE MGhRAPefeed The T °

depacket i zi ngnfdphaticisRala dnaché fie bafregion da$1 lmdetbotddmpmnfdecmdlngasmce and a
| ayer, which packetizes data descendi nq g& he ag%l ication |ayer and/or
depacket i zi n@'é&ﬂ&uﬁséﬁmtﬁ@rqﬁ@ﬁ'&?ss § frtherdncrgased. cecond | ayer, a data

uni t gener at ed '“{\h)%cBHf (mé 8 ackergRiBnaULIbuRN hisBA b ARt géserencodi ng

met hod i ncl udi ng gning a data unit generated in the second |ayer
within a dat mmlongan@eaip@ﬂedmmhe:asem@ere aveasmla@pueatwr\daw&atau ng i's

pertormed in t bet wee

| ayer. Then, ‘{”ﬂg(ﬂ’ﬁg’%@@ ajgpgg%ﬂn %gﬁygo&aqdé ggbg)/\gﬁh&ﬂ eF‘fB w%hod to a
convent i onal feeangl Referingad FIBHZD, whizhsillestratas thsfca{matlerp oana pﬂysg:al ng a
data unit generated in the second laX\S‘fi and, a é)gthdgta uni 5° J ich a
length fiel dlme;r)%v&ma & PREQUNLR agcprding i the IR PR OBIMe R & uni t
i's added, wi i g)ig cﬁ%ﬁnﬂ idn F?&dghﬁmt:hra?ééammwa hepirbation igyeparigt i zed in
t he Iayer between”t he app catlon er and physi cal |ayer, the encoded
data uni t 20f unite (PDks) thadgan bednserte witbifea 2Qimsecr wMindpwnaee genarated b engt h

251 the sedly 3 BT RER reBlegshufty oS ofihe AOKERy 3 DS Bokihdug 0T T 0

field repres eathrwtﬁmplukamgbhmodmnpaﬁbmds igenkratiéchgHeta; tdanamiver of ar e

added, within a data unit ile data c ed in
the |ayer beﬁ!&é&ﬂaﬂﬁﬁf"ﬁ'ﬁﬁ”?rbﬂ?lgdﬁ"?r ¢ %rﬁc?f\hﬂgemérsé%?d fo @%."’Iigﬁ’h encoded
data unit of fgr. r d &f essarared by (Gtay engt h
field. Al so, l%itﬂgrdfea?b?%lail?ar@g}'v\?@ ﬁuﬁ"lcﬁjggd?yaédduata Qév\hen a ?}ayer yWhI ch
packet i zeso daodingdbedentithfieldo t he physical |ayer andl or depacketizing data
12 Decenber 2003 WD 00178054 PCTI KROO/ 00615 18 ascending therefrom is set
to be a first layer, and a | ayer, which packetizes data descending fromthe
application | ayer andl or depacketizing data ascending thereto, is set to be
a second |l ayer, a data unit of the physical layer is encoded by a

mul timedi a data encodi ng nethod including (a) aligning a s data unit
generated in the first layer within the data unit of the physical |ayer

whi | e data packetizing is perforned in the | ayer between the application

| ayer and the physical |ayer. Then t he encoded phy5| cal Iayer data un|t

v o o



12 Decenber 2003 wo oonsosa PCT/ KROO/ 00615 19 Following this, it is

determ ned whether the first length field has errors, in step 906. If it is
determned that the first length field has errors, the sed@ridedeanipgri2(G3el d
is set as a length field, in step 908. O herwise, the first length field is
set as a | eagiohsdssel d, in step 910. Thereafter, decodi ng peT/RROG/@sISEd W t h
s reference to the set length field, which is not shown. In the first

enbodi ment, the information field can b filled with null data. Hence, in

t he decodi ng process, a null indication field representing whether the
information field is filled wwth null bits is restored, in step 912. Then,
it is determ ned whether the null indication field represents that a

correspondi ng o fARRegererated eaoth finldoAng GRIpy qadesarepinsertgdwitiinds. |+
the null indi i i S r j i fill ed
wth onl y nuPlIpeRCayEeSBU ARREREMSe bl Rimnd BTBSRAN D SELATY s |
"1" is not regdadideats tha lenfitr fietd o ihsarted aftet ¢ MG, hegdes, and an

preferable that, the decodjn further, .i S ‘= ot
Chouny “of - derBRiHIE SV ARLs AL AD i Ee R B iy 51 o ed
informati on thehrkatdicldgeddritedith retgente toWFES 7anioedited) met hod is a
nmet hod for form n%\@g physi cal | ayer SDU wi thout usin

According to the LIy ﬁﬁﬁéﬁ_‘t@fec?'ﬁ‘@sﬁ?’@?é‘ﬁwaf mgﬁﬂ%gt%%‘gﬂcgg% above,
I nformation %&g%giﬂﬁ%&@%s,)%d ﬁgr%ﬂgﬁ :agﬁliédtféh%@rba@@ uhR3PDLGGré&ven zo

if alength g since t gth tfield has been protected
fromerrors hjigaeduithin & phsical hater iSOU.t Aecardingbtiol the Jowth embodimeary, it
information on_ the |ength of an appljcation |ayer t Bt 1S eased,
whi ch incr eaé%%o%ﬁjet?lﬁsog §PH8@‘§?BR€¥‘!§BH? F@u%egy %°@d‘§'1%frgw¥i‘%ﬁ§’f’sfp“ gé bl ock

di agram of, a gdaerRedda alRer kel i8 coRUiclishdntertedtovvhmplitating leabtit dfeher esent

i nvdntion, the decodi ng device includes an unfram ng unit 1002, a Col ay
code decoder Phy8ig3! l@yereplgtn fiel d setting unit 1006, and a decoding unit
1008. The uniram HfeibHchaed a4 RoRSing 16 the thitc® Bl FadrrPefbogidrts 1, whi ch
represents the length of an information“field, and a Golay code froma so
recei ved SDUhake ameduded ammount obovenbead sinod BAPframingisnot usegt AISQ,. dhel | engt h

1 is restored, the unframng unit 1002 qu i I rrar.signal
T2 Decenber - 20608 DeoabaRoparadto b BilrEebE ul BhobalfnS Al g

i ndi cat es 4 hablezfivelyWedowhsr ities! svdie noftdaehahinelt isl goed antli widdo datgtis_ 1 was
restored. The Gol ay code decoder 1004 decodes a Golay code to restore a

second | engt Reqyieadto ke gansmitta At A fast SrapnsENRSIon M nunber of bits of an

information field, ik | yse RLPOPEMiTRLSreldiBcSb&econd
| ength field | engmﬁgsgigg%g%%rﬁéﬁhma? ﬂgtr esponse toﬁﬁhe?gﬁiggﬁ | evel error
si gnal | engt labove the follwingempadimenteecareuse BhBtframingiag describRd belPWani ng

it 1002. On theoLher . i . : . ar. i h
hoh, Tohe | engt i G GE et tnd FofailiBRiord Pifico I BgeM SBLLLERD, 4P "0
| ePgt h__l as %Pb?dggghnﬁ_tﬂﬁh @c@@@;r@ltq)aﬂﬁﬁhtd]{lbmght?ﬂf?hb p‘{rb@mfinvuerttimje. .
untramn uni . e ~o untframn unj, .ex acts | nr,or | ONn I TS
Wt h el o endbeiencoHias Bato SPTEROG B ATRRPITEE! SR APRIRCR the

o reerenct . o _ | ! y
| nformati on cb@é%mggéggggﬁﬁeﬁtm |Eer dé@@ﬁlt‘éPDW@sSalgthédr\ﬁ%@"a yisitiapr mat i on

bits to output The encodi ng net hods an he decodi ng net hod

accor di ng t o layes SR withRLfWamingo et seyanpicatigndarercata bait WPH) 8pess
conput er prO%ﬁﬁ?tq&;}%rimgg@al@%39%%tacm ngéggﬁcgr&i%m%ﬁ%f gfadabl e

recordi ng me uminclu netrc recordrng nedia
such as f bpppRypplication layehadtd his@DU)ard th syrechrordzatiodi pajintnefdhe rexth as

CD- ROV DVvDs. Al th itted vi i
Such 85 | nt ePRBICAISR YT e ol | cPBdEET STssman ‘et Blrant s
whi ch can be c%ﬁ%hbdn&ﬁ%{dﬁrféﬂ Eatfoh 1b{ér RREGRI/PTROSS Bbnidiedinelznirad fiel d

to which the present inhventi'on pertalns. The encoding methods and the
decodi ng net fraeheaby &L freming. tDusingrBER framingeadensth fald neeresenting &g wi t hi n

general -use dj gi ter i :

eadani o 1 ottt AEAPENERER s BERMHEO U S heAe A ha GRS

Appi i cabi bd t ¥s generated by Golay coding the length field. The RLP frame has an RLP
header field into which the length fieid and the Golay code field are included.



As described above, the encoding nmethods according to the present invention
reduce overhead when nultinedia data including video data is transm tted
and recei ved under the radio environnent, and increase er#éPecgmbgpg9Pdess,
t her eby m@r ovi ng the quality of an inmage. 21 12 Decenber 2003 What is

cl ai med i sWOPY854et hod of encoding nul tinedia data incl uBFHERWHES dat a,
conprising: (a) generating a length fie 1I d representing the nunber of bits
of an 5 information field; (b) generatlr?g an error correction code by
perform ng error correction coding with respect to the length field; and
(c) inserting the length field and the error correction code during radio

l'ink prot OCO*ThérRLePMLfX A8AAYT, theRLA fiamenaea RYbpsdied constrliai apHysidaur t her
conprising (a- 1) Diﬁneratl ng a null indication field indicating the

exi st ence of layery data, if only null data exists in the information

by e f orer e er BpBhEBbdho IRTBALSER HAARRLLRSS FETRN diSddifibnon Coo°

by perform ng errof esrract fon co respe to the ield and
the nul | i ndtresadeliabilifyl afitide |eBigthlbfearenfooaiation fielthoihcofasedsimmelthe langtei n t he

ste o fur her. co S erform P fram r a fj th RLP
fraPre(a)r\d 2ol ?Wgérpfqﬁ GQ?%EPEQF%W{;‘%I&L'BYFQQ?M&LHQ €8 'Hﬁ’( ry val ue
during the RlePtrfera%le|89t|6r91a?éhd§t\é%rﬁbﬂ’@lﬁ||$ BroIBEtEd L b PRlBret r@bbbtﬂeés xed

| ength. 4. The encodi ng of claim1l, wherein in the step (c), RLP

fram ng for & WargasBde-|ength RLP franme is performed, and the |nsert|on of

szrIIbrtsrsn f.
t hrough 4, wherei ﬁ?ﬁgﬁéﬁ%&q%%?rr‘%c%oaﬁ%gﬁ %h?ﬁE?lﬁ%yg ep (tl)J)g s rgol a
codi ng, and fkeheoding ofethod aecdrding tocisixirserabédlinent obthe presert ingerdiener at ed by

he Gol hod d | dia_d Ludi
Vi'deo. dar % dbmancrig meuEaasardbe 16 155 ST BEEITORY P SRR AT < i deo

data conpri seds@hare aieadt 86 BpPlidatih layédataitifs:(PD aﬂe?arrgeréerm@rn 2003 (b)
generating a length field representing the nunber of bits of the

i nformation Ripfysical leyegSRbk with R@Pafrﬁf@lﬂgoH%@rﬁfbépmtﬁ@t@ﬁd@y%ﬁaﬁ#fﬂ'br i ng
error correc t [

i nserting th&'b@p)eﬁggg ﬁﬁcﬁ%c%gsérﬁfg}% ﬁ%:d(?rér]{atb? ?g&f@%eﬁéﬁ%%&n%ﬁpggﬁo form ng
a physical | pypiit oban apglicatian fayen data( G (PDU). anﬁmeayuohhormgzamenlpomt of claim
6, further c rrsr sertr fil it 0 CO ete.a wndow having a
pr edet er m"%e ?P%"g':@t)%‘ ﬁfed@%g%l} HLDﬁ\Se eof'x@) il 9'"‘%@?"2?91 in t%e
step (e), thea@r&ﬁpés%ﬁumgdolma Fbrréa‘trohhayeﬁdwmw(mgm pandfdn || bits

havi ng a predeterni ned binary ue are inserted to conplete the 20 nsec

| engt h of t h@pplisalion. laysr QataTH@ltéﬂQb’dlarﬁe aeaversed datoRkP JfaWSaPYn@-H hr ough
o i or ncl G ASTOREELAAGD. BRRLPobblrk aq Ly ey o,
regi on. application layer data unit (PDU), a length field representing the length of an

20 application layer data unit (PDU) is generated, and a Golay code is generated
by Golay coding the length field. The RLP frames include RLP header fields
into each of which the length field and the Golay code field are inserted.
Then, a MUX header, two complete RLP frames and part of an RLP frame,
and a fill bit region constitute a physical iayer SDU.

%5 Upon decoding the encoded frame according to the sixth embodiment,
the reliability of the length of an information field is increased since the length
field is protected from errors by the Golay code. That is, the fength of the
application layer data unit (PDU) is protected, so that error robustness is
increased. |

30 Referring to FIG. 8, which is a block diagram of an encoding device
according to an embodiment of the present invention, the encoding device



ao 10. The encoding nethod of claim®6, wherein the length field is inserted
to the rear of a MJX header. 11. An encodi ng nethod for wrel ess
transceiving of multinedia data including video data, conpr2 BeB&nbdP20@3
generating a plurality of information fields dependi ng on the nunber of
applicati owaaegsadata units that can fit into a predeter REBHOONOSIGOW, (b)
generating a length field representing the sum of the nunber of bits in
each of the plurality of information filélds; 30 (c) generating an error
correction code by performng error correction coding with respect to the
|l ength field; and (d) inserting the fields and the error correction code in

the course of aliagni an | i atlo nit
wieh s oo bclide B O 888 st b ERinih g hbio 2R ReBRa(RA B 500
12. The encoghgth it ederftorcdd, @Gdsay\nb@mglumtt Bed afrariegtunitrBO8ayite dat a
unit is an H 223 MU PDU.in the case of an H 324M standard, or a packet

data unit, wHianelstate estivates 800 estimatestha stateioh arf@npgkysing re&’ﬁ"‘ﬁd323
standard. 5 dganrf) @Fatt@%ﬁﬁat%%mpmlatmgﬁ%@@ah@onlg? dtaTrODIe0 dat a,

conprising: (a) estimating the state of a Channel; if i1 I1s determned in
step (a) thailf thdealusl ofethef chaneekstatesisoit r kelawrr predetersnined orfetrricew a

< Vi deo dar EEnB1y SaavdvelFonil fedEARTR % P yalle o Mpishinaic! € 01 <1

generating astaRNg bovel the @fé@@ﬁﬁmétg réfecerioerioalueol Thiet shanndl hetate
information field; 15 (c-1 eneratl ng an error correction code by

per f or ni ng e'ﬂf%m%'éﬂﬂ%épiadﬂf-‘% apgelpect to the length field; and
(d-1 ) 1nserting e nﬁfbﬁ-*]&%rﬁﬁ%at e?étaf 802 (i 1dsOn Gafinatbord Rgigcour se of

aligning an application layer uni t unit w t I'n a physical
| ayer serwni ciNFRRMATHON, (WBIRtH) is video data comprided of anrapplicatiant lapern dgtat hat t he

val ue of the s a channe s above the d 1 f ce val ue,
(a-2) genera‘f“'ﬁ@ﬁ”&'ﬂr%ﬂsi’t’s}s%* {hr?fwgﬁé %ﬁ°f‘ﬁ8f&§ﬁ%@e 5,{599% ality of
appl i cation plapaity cfanfermaiiérsfionis, ahichadre bipluralifyf applicatioh eayer datd unitndow,
(b-2) generatln a length field representtgeg_% the sum of the nupber of 25

bits in eachF& th@“ﬁﬁ’lﬁ%l”rsf’?e%‘fv'th'ﬁfa(ﬂrﬁﬂ? inedayigdow,Ip respogsq i tiei ng an
error corr eclbmévtg%gﬁtr%s @?‘a’lwm Fi'@L.eﬁ'ﬁﬁ'ieer%?fg fl@ﬁtgéﬂérﬁe%ﬁw gMdritesespect to

the length field; an inserting t ds and the error correction
code in thke ad&ngile fiefd e&prgsamg\gatheapphberamfi hits dfagre informatiomnfield.altdsan RLP

o b o PSRl e ARG BB B ke SR el B0 S05S,
PDU in the cgeérforafor @ﬁbtféha%Mcﬁtg%ﬁdmtldg@ i mnﬂaabndletda unit, Whl ch
satisfies an H 223 8 %Inaoylfacgod’mg um% Q(()EG ggrfgm?s Gopdy cod_| ing, vﬁméﬁ %néj ype “of
error correction coding, with respect to the length field and the null indication
20 field, to generate a Golay code. The framing unit 808 performs RLP framing
and simultaneously inserts the information field, the length field, and the Golay
code into an SDU frame.
In this embodiment, the framing unit 808 includes a fill bit insertion unit
810 and a marker insertion unit 812. The fill bit insertion unit 810 inserts a
25 series of fill bits having a constant binary value to achieve byte alignment,
while performing the RLP framing for a fixed-length RLP frame. The marker
insertion unit 812 inserts a marker which has uniqueness and a predetermined
length. Alternatively, the framing unit 808 can performs the RLP framing for
a variable length RLP frame, and thus does not need to insert fill bits during

a0 the RLP framing. In this way, the framing unit 808 outputs a physical layer



24 12 Decenber 2003 15. An encoding device for wireless transceiving of

mul timedia data, conprising: a length field generator for generating a
length field representing the number of bits of an RLP pa$2 dmdemiden@DD3
indication field generator for generating a null indication field; an error
correcti onW#¥788f4unit for generating an error correcti on"%HGBOW615
performng error correction coding with respect to the length field and the
nul | indication field; and ~o an RLP frh¥ing unit for performng RLP

fram ng and inserting the length field, the null indication field, and the
error correction dode in the course of RLP fram ng. 16. The encoding device

of claim 15, el L, t f | Il bit
i nsertion uni#ﬁl@ggnﬁ&e’ ﬁth fWH|ntﬁegH¥%$§IgH){ce?§géﬁﬁ§?ﬁég &%It_% dgama and

inserting a sfmrhes'ooébyftriel Gbiatys:otlaw ng a constant binary value during the

RLP fram ng to achieve byte alignnent |. et eflxdle th. ao 17.
The encodi ng devi Eﬂé‘edWPEHQFtrRQL@g quoHe-c%nEWée&rigg PO, q%'bPRLP
fram ng for gny@hieabl e-1ength RLP franme is performed, and the insertion of

fill bits is not performed. 18. The encodi ng device of any of clains 15

t hrough 175 wher e.ngwnmméOeam@sm ra§ctheoRressat gvanire. @el‘ﬁfr&”ﬂmﬂ%l ay
coding, and t C i rated by
t he Gol ay cod Bﬁre%reflwgﬁg E)Hdlgﬂs @%@?%%'s?g]rggb\néér!e essd%@a%ggﬁ%)lggggo

mul ti medi a dqiemformemn'rnhsna;@r bé&tween andppiicatiordayéri aridda ywsmatayerf‘ﬁlne
generating an_information field having an_amount f vi deo daf a. fits
into a w ndoWPYRhR&twee, BPé’(ﬁ’é’f Q?Wm@deeﬁ'ﬁ%?rphya'c% é?rhm]aygﬁeoa é)aeadﬁ‘é or for
generating a r@t&bh (RLP} da)vérpbfe&garbl NBk tddRtrBU TREC) Ofrolico (@feramHReP

payl oad; 2 Decenb 003 an error correction coding unit for

gener at i ngo am@kemscﬁtﬁfa desmndlrag)ﬁemtﬂ)le geplieatiendgyarransYorcdanasketizing codi ng
with respect d-ga oG fifthlrdib Chterrdfifel, the Mildh Betlildn drPApdiRaRérh Iyer L e

fields and the error c e course orm ng phy5| cal
| ayer servi ceandiaaphysmatIayé?[bhaybQQMLDhesLmtay@dongediemaceesﬁcmtml (MAG) further

corrprisingaflll it insertion u tforlnsert i i eve
byte al i gnmer@Y8’o V@H?R) {;Z %39?%”% B tp@yﬁﬁcﬁpééfeéng?ﬁgp ~0 21.
The encodi ng dé@\gb@gmq{g @étalalgbé,spd,ﬁg tHdtefrbmr t her conprising a marker
insertion unit for inserting a marker which has uni queness, and a

pr edet er nithed | en@ccnordmgm/@@nthenaspeﬁt@fmprewmme@ﬂaw yariablejangth ¢ 1 el d.
15 22. An en dav r I |t iad at a
i ncl udi ng vi gﬁ% E‘g‘tt 8 %%%%%gl %éﬁ @ailélaanne ﬁ%ﬁ%%ﬁ%@o‘b ?ﬁ Iagefl mat i ng
the state of b@mmnaebpplwaﬁonuawiahdragahysmhlayed ng.rmbfenalvlyn@m\gmrst

logic if the_v he st te of ac et erm ned
reference valf'ﬁ regﬁ%sewpg atrho%pg}sﬁ?aeﬂcl%?laﬁ;q gﬁ]r?gtwg?%e g‘d | ogi ¢
if the val UeT(hfelh?@r lsstwbén eh appibativicla erSar&tbQ‘pﬁyélbal layadahjabma”lmdims ef erence
val ue; an informa n field generator Tor generat an information field

which is % dé'BdeP@C@bﬁJ-rFf)s@MebPr &adigdinki caath %ﬁRnglg’Fotﬂﬁ‘?'aja)ﬁ?f' IS r esponse
to the contr t ality of
ab i nformatng c? %% a\?\?] ﬁ&ar g?ga’fr%ﬂlhatbgkpghc%t g%{)&%ggg?odr% g?/eetglr;%ta units
that can fit data aseengingdienetori Furthenintkn tis moteprgferabliednat fijbits eaddhe f or

g:;f;:g! ng a Ielargagr}ﬁtﬂelcj re%re(jse%?ﬁg?l'?ep ’]-9 ¥Q %agfﬁ%%cl%mg'tﬂé d%ia Bt B’

inserted.

25 According to still another aspect of the present invention, a data unit
generated in the application layer is aligned within a data unit generated in a
physical layer below the application layer, when data packetizing is performed
in the layer between the application layer and the physical layer.

According to yet another aspect of the present invention, when a layer,

30 which packetizes data descending to the physical layer and/or depacketizing

data ascending therefrom, is set to be a first layer, and a layer, which



an error correction coding unit for generating an error correction 30 code
by performng error correction coding with respect to the length field; and
a framng unit for inserting the fields and the error corriebecembed200
the course of form ng a physical |ayer SDU. 26 12 Decenber 2003 23. The
encodi ng dewo wersesk cl ai m 22, wherein the application | ayePCOKRe0/BI5t | S an
H 223 MJUX PDU in the case of an H 324M standard or a packet data unit,

whi ch satisfies an H 225 standard, in tt& case of an H. 323 standard. 5 24.
The encodi ng device of claim22, wherein the fram ng unit perforns RLP
framng for a fixed-length RLP frame and inserts the length field, the null

indication field, and the er rrection.cqode durin ng for
a fixed- Iengt%%ﬁ%%ﬁ&scmgﬁ Hg? a@BH’i#IOergy%r %/ﬁpﬁ?‘g&ﬁééﬁﬂ on unit
for insertin %@éér%ng)fhefrétb' ishiel o Bai seoAd feyes t fdata @i @erdaaaﬂed@wt he RLP
framng to ac |eve yte alignnment to conplete the fixed |ength. 2 The

encodi ng dewtbesectonﬂIayem&al,lglvmiewéhlnaldﬁ@lﬂl@“ﬁ?%‘?ﬁaﬁﬁf iiihe firskigyer whj ng for a

vari abl e-1en RLP frane 1 | bits
is not perfor apaﬁ‘ée“z}&‘gn‘apf?{i@ﬁﬁ%g rgﬁ]gl I%?é};beg\& deco%fgdlfe:a 'Oérﬂgr é‘?% encoded
by an encodi nge phiysiesl layer Wkragpgferabil tmaglrat layesis 4 Mw( rsublaykedor an

representing the nunber of bits of an inf tion tlng an
error correct¥bk 'éYPVCB%t'lﬂ/S‘?f&"Pd?lfﬁrdﬁaBﬁ 638??%%?%?1{' %%ﬁq [; h respect

to the first 'engtAbg{Eh%é’totﬁB%an&:ﬁb%élBo&Mtﬁé émbohmtbofmélpdeam t he

error correction code 1nmthe course of framn he nmet hod conpri sing: (a)
restoring frdnvertienf datads aligred teegenarate 3 it fﬁ”@ﬂ'ﬁd?t@m‘@s\@r‘i{q BRING he

length of the jnf t I d
epecent i ng RATECTAADA Byt desh BiabhiERR Dl Sty SRAR0RA! 180G tnd BT,
error corngcta RAgEFRA rdpeésemhgmglehgmmpayldad erigsértdd. elherefore errengt h

field if therels an error in the first field nd ot herw se,
setting the frEpengeisdnerepsed. @ngdsalse Pé?f'&?ﬂggf"élbﬁ regH%ecgo (d) perforning

decoding with ref geneRistLefcctitid bytheidbolé ehebdiry melfitrisds aecodel s hod of

claim26, further conprising: (e) restoring a null indication field
r epr esent i ng decatingheeihodcaceerdiog toithe @resent investion « thatds) inppider tang 27

12 Cecerter, iR MR el

represents t S wherein if it is

det er m neds i nnélti@ipg(ihsertingia Iéh@thrﬂdld! reprdserdingadhe flergtt ofeppadead whilkat t he
frame is filled wth onl i

region, "1" jdatdét P?%&F%%B‘uty? 'QIWE S?ﬁ@\fggalapcﬁppif:?{'o'}% ré?ﬁgb E%K%gf Irrle!t h(t;idt

of claim 26 14 sﬂéd‘thbféﬁcba@afuaa PHEGREY with réfef@ritiecothdienptrdicde wher RLP)
fram ng process. The decodi ng met hod of claim 26, wherein the fram ng

process is a thedengh feldfis addeg ta °€8¢ dgtd er SDU wi t hout using RLP
Fram g, and T OB b ARGty TGS s

uni queness, bet wedlr 3 I'Nf ornmat1 on bit “region :
devi ce foror dsehyodey byna mittimediagiata eneoding methacddekiding (ahgemﬁramg@ devi ce

i ncluding a | engt i e ener rf ener,a eld
representing ‘ﬁﬁ% pﬁJI%’QFh ggtab‘i‘"?'gwg'ﬂezﬂ%@ %f B?%?&'F %"?ﬂi‘% La%}e 5r?%§'f%r%r &
correction cogiyigatitH la éroéncﬂﬁ'bﬂyﬁbblﬂﬁy&naﬁd tWereGQwrebl&IedgthMeta
perform ng error correctl on coding with respect to the fi rj r‘l%dh field,
and a fram nginit can be decoded by a similar method to a conventional decoding met
When the variable length data unit is encoded by a multimedia data encoding
25 method which further includes (b) inserting a length field representing the
length of a payload including the data unit, after the step (a), it can be
decoded with reference to the length field.
Also, in order to transceive multimedia data, a data unit of a layer below
the application layer is encoded by a multimedia data encoding method
30 including (a) aligning a data unit generated in the application layer within a

data unit of the layer below the application layer while data is packetized in



20 unit for performng framng and inserting the first length field and the
error correction code in the course of fram ng, the device conprising: an
unframng unit for restoring the first length field repredeiPesamibere2003ngt h
of the information field fromreceived service data unit (SDU) franme data,
and out put twago/mes4error signal having a first |ogic | evel PCOKROAI6tHL i ng 25
the existence of an error upon restoring the first length field, if an
error is generated; an error correctioniéode decoder for restoring a second
| ength field representing the nunber of bits of the information region by
decoding the error correction code; 30 a length field setting unit for
setting the second length field.as. a length field in response to e error
si gnal havi ngtw@ven%@e?rbme@npée%trOfHﬁxser%ndrﬂmvisr?é @P{Er' gﬁ@gfa%e%q#gph field
to the unfranygg ymt tan BBULEBHES Y 4 Bfnilar Midthdb@ fgbltdnivehtota decbeaingt h fiel d
In response to an error signal having a second logic |evel and outputting

the first | engtethdd. fiendhe stepua] issnste afigligning ddata ppit geneEatedietne2003 a
decodi ng unit s i ng t qr. ' r ' ' vi deo
data 51 "ThenBlsgBfi A phd 3 63 ACR IR ERAGR f18 robrbeifntle, ¥ Te2
codi ng i s Gol mngtrodi apaylead irdhedimy therdataiunédd added; odthin 8 dataohihgf hede. 32.

A met hod of packetizing nultimedia data to transm.t | £ i ta,
conprising (a ayséh%lpytﬂg%appdhqagﬂgiyefwbﬁ%dﬁt@df BE%t'izﬁgl'Jq %&%@%ﬁﬁ%epengt h o
a payl oad whi fy &l?&li@am%gé& &hd'8 ph§siBSINERSITRR dritodBa daty enit bEtheaayeran _
application [ayer and a physical |ayer. 33. The nethod of claim 32, wherein
the |ayer bet below the agplitationdaysn ceapedegadedwish(efe@ncetaing lengthdielRLp | ayer

or a radio link coptrol ) P Wh [

transferred from t'ﬁ%oaﬂb%&egtﬁooﬁgésﬁﬂeabgﬁﬁ%djf%% %%ﬁgéd I%%icﬂgfcﬁn 32,
wher ei BI the | pﬁﬁ{etibe% vaedeytendiphits tte ?mﬂiwm%earaudmr%epaﬁmlzimgaqa [ sda
MJUX subl ayer or a pedi um access control. (MAC) | ayer i packeti zes data
transferred fASFANDNG herpiiam.ds egl to|b£y%f|_rs(t éye)r,ﬁgq%ia ﬁ%ro‘ﬁ’&ﬁa&?@k‘?yeﬁg

mul ti medi a daggtat Aebdctity lirdmy the "BSPiRafieh Aay&r0BRE/CY 8gpddkbtigingedstal ng a
variable length data unit while data packetizing is perforned in the |ayer
bet ween an apg$sangingihereiocis sehip be a:sqsepdilevar, 8 data unisgengratediinn Ry of

claim35, aft fur S/ ' engt h
Fiel d ropr osellet o e EPerdia op # UBeRIBECe b wERRE ol (@281 o,
The met hodssof aligringra data uMiteyemierated t the gecorimbiayerawithin aziatd unibgenenatedyer and
a physical layer is an RLP |ayer or radio Link control (RL r.otocol

| ayer, which [FLBRArstiaxerpiie %‘%H@‘F IZ8g 1§ PSH?W@'QBB??%& i%ﬁ’?éﬁ/@?. 35
29 12 Decenbepo Qo Ryer Bfd IR PRIl 1a7bA Thelh the'\BRERIsY ddta unteen beet ween
an application lTayer and a physical |ayer is a MJX su atéer or a nmedium

access cont r ofleg by agignilar piethad tﬁeﬁ:‘l‘@!’@"ﬁﬁ@%"%é’@ﬁoﬁiﬂa%ﬁ PHeYVhETHREL he
P Lo bepTaliatag ol Bl R St PRtk en M pigrihaypt o 61) o
and fill bt sdataanittswhichd length field representing the length of a payload including
the data unit is added, within a data unit of the first layer while data is
packetized in the layer between the application layer and a physical layer, the
encoded data unit of the first layer can be decoded with reference to the
length field. Also, when the step (a) is a step of aligning a data unit generated
25 in the second layer, and a data unit to which fill bits and a length field
representing the length of a payload including the data unit are added, within
a data unit of the first layer while data is packetized in the layer between the
application layer and the physical layer, the encoded data unit of the first layer
can be decoded with reference to the length field.
a0 Also, in order to transceive multimedia data, when a layer, which

packetizes data descending to the physical layer and/or depacketizing data



| 0 40. A nethod of packetizing nultimedia data to transmt nultimedi a data,
conprising (a) aligning a data unit generated in the application |ayer
within a data unit of the |ayer bel ow the application | ayer2 pbtérab€e2G03
packetizing is performed in the |ayer between an application |layer and a
physi cal | WP00/7808% 41. The nethod of claim 40, wherein t hBCTBEYVOOHSt ween an
application |layer and a physical layer is an RLP | ayer or an RLC protocol

| ayer, which packetizes data transferrd8 fromthe application layer. Zo 42.
The net hod of claim40, wherein the | ayer between an application | ayer and
a physical layer is a MJ sublayer or an MAC | ayer, which packetizes data

transferred fromthe, physical " i izagher ei n
the step (a) 2Py r%*?e"és'sa%e?g&ﬁﬁg%éé%gﬁdg?ﬁ“ gﬁ?%q géﬂi@@ icﬁetltlzhe
appl i cati on [aneldesasrting dém thel applicatibn clayer |antjon depatietiziegr é8téent i ng t he
the | ayer bePsoPnOria WA daSRTR Bea-ont Bxerd SAgary oplartbRuRgres 1Mt O
performed in, | ' hcRdmh aligninala | ayer .

3 e A oy e ot al | o

30 44. The ne L he ,|saste£of aligning a
data unit gedatatmitigemerates iaghe ficshiayen withipethe ugit @hthe RIWSICat 18Y8hi ch at

| east one fill bit and a.l.ength field. r | payl oad
i ncl udi ng thé’hdﬁtdatalﬁﬁctkeﬂ?'gggsd%eé&raﬁgt"ﬁlﬁ% I§§%;}:Eé6t‘\ﬂg%ritlp% o%@géﬁqrg%gg 30 12
Decenber 2003,49h&BhysiearRpti.CThemrthe @nesdedipblysicaldeydrxdaig untieandiea in the
| ayer between an application |ayer and a physjcal | aver . od of
packeti zi ng d&C@¢¢£Wé5dﬁl‘%[ 'F%thf’fi%§W9V?ﬁ\%ﬁmﬁ°§"ﬁﬁ§$h°§gr¥gﬁ?gﬁ$ a step
(a) wherein : JTMlo i ba i frefesayerdanda datzhy si cal.
| ayer, is se\tg[bt%(;(aﬁleé%gtghogéﬁqrg@e?,aﬁdaéﬁyngﬁ‘gﬁr, IWhi ch ayckg?i z,zs dat a
transferred funitto aickomlsngth field representingshe dangtl opa pav@eéa?fdpqla@m% a data

unit generated in fthe cond layer i.s i TR TN Yydq of the
first gI ayer W3 Bn'&?ﬁ%é%ég%tthfrﬁﬁby?'ga@g%q&%?f%yhﬁr@'ﬂg %%{%E éetheen t he
appl i cati on |y apéibdheeRMesappitatioryayer afel thd ipbysiealiayerothe ehavdadis,
wherein the first Tayer is a MJIX subl ayer 05_1 a{gf MAC Loa%gri. 4’5{[‘ 'Bhe met hod
of clai m 45, phyeical lavemdataardranbgdgcoped WitheerensR enotifig! br ot ocol
layer. 48. The ”E‘éi«% iﬁfor%fit@tfb%scmrnﬁihmmbaiat Batas tvitien( @) layevhevhich | ayer,

whi ch packeti zes ransterred to a physical layer, is set to be a first
20 | ayer, 1anqbaaketramsrdatmesaemﬁmmhz@y@ablavehﬁ@g/ef P%BquﬁBﬂﬂaﬁaPa

application | ayer,. i to.b | | d i
the second | apbPndinninSiaie et BE SHRLETH jomdth (b i mlReRESd B0 e
length of a payA aRsbceREingdirot the abplication tayes andfed depacketizingedald thin a
data unit of the first |layer while data ?ketizi gé%' Igférfogt%ﬂ' i the
| ayer bet weerascpedingghetate, igsebip P%?eﬁegaﬁ@ Me %Rﬁ P YT B The

t hod of clgj b | od inclhirig:sakighi data ugit  MAC
Tayer. s o iRddd by AR ek et e od R s, | aver Lo an RLP

layer or an RjsBerateddmthe segand. lagr withiramatayait generalggjn e f\ﬁﬂé?’é‘?rh_ in the
Tayor. 15 sendpigBig o pd i ARG AR S BYLHIRRA i pachaRorle | o a
transferred furpmsane aad packetizing is performed in the layer between the application
layer and the physical layer. Then, the encoded physical layer data unit can
be decoded by a similar method to a conventional decoding method.
25 Referring to FIG. 9, which is a flowchart illustrating a decoding method
according to the most preferable embodiment of the present invention, first,
SDU frame data which has been encoded by the above encoding methods or
an encoding device for performing the encoding methods is received, in step
900. Next, a first length field is restored from the SDU frame data, in step 902.
20 Then, a second length field representing the number of bits of an information

field is restored by decoding a Golay code, in step 904.



31 12 Decenber 2003 layer, is set to be a second |ayer, a data unit
generated in the second layer, and a data unit to which at |east one fill
bit and a length field representing the | ength of a payl c&tdDecarhber 20803 he
data unit are added are aligned within a data unit of the first |ayer while
dat a packetyioZjoPgosss perfornmed in the | ayer 5 between the pppkreabssn | ayer
and the physical |ayer. 52. The nethod of claimb51, wherein the first |ayer
is a MUX subl ayer or an MAC layer. ~0 %3. The nethod of claim51, wherein
the second layer is an RLP layer or an RLC protocol l|ayer. 54. A method of
packetizing nultinedia data to transmt nultinedia data, conprising a step
(a) wherein when a | ayer, which ~ 5 packetizes data transferred to a

physi cal |ayer, | Bolémting th|$)et ia dEtarsmnelcaM@epthe@tﬁ\g figsti lapath fielghaseriidket i zes

data L1 ansf et o0 GhRTY Al BRERG0 hEYR 1) RGH 8 chere g sambd aver.

data unit geHb l"ayer-i's wthin a data unit of the

physi cal | aygingihfiélg ikl as aaér’@h f:audnm st@pmfﬁmmlsentherimstllmln fiplet ween t he
application | ayer and the physical

h f cl. 54,
wherei n t he f9 $aitas alpapth f;@‘ﬁ 'F\Uﬁ@%%@ a&@?r@%e&rf]qﬁﬁg ngFéte"re(%P%%ed%ﬂ I ?et hod
of claim 54, Féf(?'ggé bl i%é%ﬁe@tﬁ?e@%hnéwgrho@sh@éﬁr 25 whi ch packeti zes

data transfe 'ayer, 1s set to first layer, and a
| ayer, which pack&tthe&stdmlbadirmesm,sthelmferdnatmﬁeﬁhcaib%ﬁlllﬁé’twlmﬁq'ﬁiﬁéﬁ is set

tob t dat
ini tto whi oHeach o ghe defdie PRisksSch Al aBntfy ferplert By ShotRal 8, TELE
the data unitnhd ﬁnf&ﬁ@ﬂdn fuardasmue@md nuutmusns aesﬂmea mtepsnzx maeeput [Shy3| cal

| ayer while data packetizing is performed in the r. between t d{h

appl i cation ﬂ&&eémlrlﬁﬁ’dmﬂ@e" ﬂU@d'Pd'P%Wf'e'gfepr?ﬁE" ﬁﬂt&icg{estqog %56
wherein t t binayiar Wa ||ﬂ){ﬁhd(}aﬁ fBEj 12
Decenber %oogf'aé‘% 'S‘Fﬂ @Iy% t?:ﬂaé‘l r%aS@ St%g?gl n i r? t he l on I en

| ayer, whi chreprekents teat a:tmraesppadmgétramjmfdled vwﬂygmlmulllbét)‘»e"ﬂ) qV§"éfet to be
a first |ayer,,.and a ich.packet fitoR an

appl i cation F%ly'érdetcheﬁé?h% B‘Y\’B%r%g'g@ E rfoi?eecgﬂl&@d EE?Hﬁﬁﬁqﬁggrﬁarﬁ ed in
the first |aygpofs.and a data un|t to which filling bits and a length field
representin the | engt h of a payl oad i ncl udin nj t dded, are
al Pgned Wi t%l n a A&Oglt @rﬂr@fe@b% tﬂ%@glnglrﬁgtgpgm lt’%esptg%%g lzing is
perf ormed,J 0 (hd&HohF bf gsﬂe\feﬁﬁ@atrﬂérggpﬁéwﬁ@ﬂmmehéy@rns@ﬂédtawf@érymec al

| ayer. he "ne wnerein the first layer is a MJX
subl ayer or infoliatidndietd andthe fill bitregion, whep apiencpdinggnetied isamethathta to

transmt rmul di a dat.a packeti zes data
transferred E@%H“‘Qgﬁwsgzgﬁqyﬁg/gbu W@%%S[@@;éﬁn \%ml aéer gtgéjd a

| ayer, which packpcigrgimgdatiae Ueamhgmemod obtinegumesgrdlimventipo esen i s set
to be a second | ayer, the net ri s a ste dat a
unit gener at &90V®, 'f‘ﬁ%’“@%‘?!b%‘hed?'égtﬂ\rg? fAit rpf%gnﬁtéqu&f]ﬁ ‘% g)le r?%tggéyl %\%{rﬁand

al i gni ng d"i’fta'?‘lévt:ﬁilf fléigr?@HQFn%Geh Nsihé&tHd I"eﬁgtH w&ma‘sdﬁdehrprated:mmfrom t of the

physi cal [ayer ata packeti zi ng performed in the Iakﬁer bet ween

t he appli cat |emmr$ hy/erGQia}chdﬁe Thiay is, tmalcamapétty Oﬁrfswﬂﬁ‘@ IRformatPHen Hei m 60,
}’Q%?' ! St Qﬁ ];J_,é_r h é’y@ hE 'l@ﬂ@%éﬂ? R s lhc%s%%hl%ﬁf?ﬁcre% &Rér second

pr ot ocol
robustness.

Referring to FIG. 10, which is a block diagram of a decoding device

25 according to an embodiment of the present invdntion, the decoding device

includes an unframing unit 1002, a Golay code decoder 1004, a length field
setting unit 1006, and a decoding unit 1008.

The unframing unit 1002 restores a first length field length_1, which

represents the length of an information field, and a Golay code from a

s received SDU frame. If an error occurs when the first length field length_1 is

restored, the unframing unit 1002 outputs a high level error signal



25 62. A nethod of depacketizing multinedia data to receive nultinedia
data, conprising (a) receiving data including a length field representing
the length of a payl oad and depacketizing the data in thel2&ecentber 2688 an
application | ayer and a physical layer. 30 63. The nethod of claim 62,
wher ei n t h&QW78¥4pet ween an application |ayer and a physPEHKRPUPES i s an
RLP | ayer or an RLC protocol |ayer) whi,gh depacketizes data transferred to
the application | ayer. 33 12 Decenbe 003 64. The nethod of claim 62,
wherein the | ayer between an application |ayer and a physical layer is a
MJUX subl ayer or an MAC | ayer, which depacketizes data transferred fromthe
physical | ay‘?éng& G5 errdr WRidoA dRbtlapackebirgl oecurtdd whedltiee figt erigth recei ve
mul ti medi a data? comprising (a) receiving data including a |en field
repr esent i ng fickeiehgtigttwas restaratia ThaiGolayf cagedgepden 104 egAdeolay

depacketi zing the data in the |ayer b e ] I da
ph)F/)si cal Iay%oﬂe%r%QreﬁéeWHﬁ Q%‘ff'eﬁ %%@waﬁgrréﬁr%ts'te ﬂg tbg&gﬁnbggt ween an

appl i cation | irRhelday e lehglh fiBldPsdtan@uniir1G06 $8t€the ot ocol
| ayer, which %ébgt;scﬁgﬁ ?ggnﬁéangatl? ansf eer r eg [

to the application er. 67.
The met hods ofsecbad herfh fiealddeagth_thas adgmthﬁ@ﬂmwsaﬁnﬁ%t%% '?'Séﬁ%/"&h | ayer

and a physical |ayer |s X subl ayer i keti zes
dat a transfer§f&d erﬂqet'}éh-p %%?nc?'gg}gﬁ{s t@@sé@%&b et Ll%éd‘g#e‘i@lf%ﬁ%&
wherein the qafi1dd2c! BHese binbt hihd,Sf théerf sighaerigit_tfentepisaiathigh, ng

mul timedia data to receive nultinedia data, co rg, Ip‘gléﬁ) recil ving dat a
al i gned wi t hithe éerggh tield settingfunitii 0P sptsthe firsblgng Jféﬁ ROASBIGNEN " and
depacketi zing. the data in the | i hi yerh@nd a
physi cal Iay%@'gaaj‘ Bptp\“ﬁetﬂ?r%tsﬁgégrﬁﬁtp?rei&?ngégé%ﬁmréa‘%ﬂﬁgﬂlogser _between an
appl i cati qg | geimingdna 1003 ekieadts irorenation bita wibefessrge torthalenatidigld ot ocol

| ayer, which depacketizes data transferred tp the plJ | 0N .71,
The method ofrepresientisg thadengthof: & "’I‘fQVE&'%ﬁ l enTﬁﬁ Asegggt?l | p?:'g? pg% | ayer

and a physi Ca‘gedﬁsgqhé f%s?oryh%fé%éwuﬁb cufplthiddcaysta, whi ch depacketi zes
romthe phy

data transferre sical layer. 72. The tHod of ,.cl 3i ;[}167,
wherein the step (E)e escading apetbdds aodithe Wgcerding ’ﬂg'i%ﬁ RPAHIAS 1°dNBat a uni t
including a length field r t e mist progranIgt h of a
payl oad, and U@gg@k'é‘f’?rﬁtf%sg%%ﬁ%gtélﬁﬁ ?%gb%gvyygéﬁbg?\%gen t he’5 ag%,l i cation

|l ayer and gheTrésespogramean be/storethin aebmpdtarfreadablenrecordiemedivm-he st ep

i ncl ud t f i data obt ai ned, i o it

Fur thor | ncl ulhe gesardinaumedion inaiies hag Pt (Ppoaing A ARLEN o8 KFhE, °"

appl fcat ion | GRS or it s ERAAPGoRial HRBARKS histidigands CORIOMSIIDVDD recei ve
a, conp g a ste

mul ti medi a data, risin p (a) of: ,V\,henalager, é‘?icgwfo
depacket i zes Asbathesapsgramsctantgiransonijed vigia gagyier waye sueh as Jtgflel, ¢ ¢

aver, and a Layeten bl ilaflS RRRR FeRieidolic 48shBhisMitR canbapsiy cat | on

i
| ayer, is set ayer, recelving Ta in which a data unit
gener at ed in irférre® bynthel prograrmerd of thee tedhnidah fieldide aviiahtthgrPrERRNt | r st

| ayer, and depacketizing. the data in_.the | n : i i on
| ayer and the"'Wﬁ?%‘PQ:eHeW%Hlﬁer .ﬂ’ﬁj.enﬁﬁgmﬁemﬁo%f g@béﬁ% 9%98%@?@??1@?% first
layer is a SOt -i'ngxsfth&bre%ani\mcerhtmrectan eredfized withinegénatabiisedigitah 74,

RLP

wherein the second lNayer Is an ) )
computers gy reading the programs from computer readable recording media

(¢ an

and operating the read programs.

Industrial Applicability
As described above, the encoding methods according to the present

invention reduce overhead when multimedia data including video data is
transmitted and received under the radio environment, and increase error

30 robustness, thereby improving the quality of an image.



| ayer or an RLC protocol layer. 77. The nethod of claim 74, wherein the
step (a) includes the steps of: 25 when a |layer, which depacketizes data
transferred froma physical layer, is set to be a first layer, and a | ayer,
whi ch depacketi zes data transferred to am application | ayee Ddcenhet 2003be a
second | ayer, receiving data in which a data unit generated in the second

| ayer, and a data unit including a length field representing the | ength of
a payload including the so data unit are aligned within a data unit of the
first |ayenyhans dsipaeda:i zing the data in the |ayer between the

Wherein the fi1dt | apdneSdoBe aRaing Brkipiatokn Mipeding S0 da 15
Decenber 2@dtnf¥singhe nethod of claim 83, wherein the step (a) includes the
steps of: when Zij@g’irr t.whi cr d ?.%Eﬁtel 28 @'ﬁgattr n fberr %Ltfrqm a physi cal
Cayer, 15 sot tbahaeneriig fertlh RelfedtRalid ng AlbEr S AlSTAY Gat -

t ransf er r einfoomationf@ld;cati on | ayer, is set to be a second | ayer, receiving
data in which a I P LI 93"5‘9 nit to
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transferred from a sical l|ayer, i et .to, b first layer, and a |ayer,
whi ch depacket i ?es 83%8 qrncodin meéHoa@?gi?'ﬁbblﬁE@PfGH"?%{ﬁ'gg ("f"s']?set to %e a
isecond Iaxd/generramgt 'air{wiiadmﬁbﬁ ﬂqﬁﬁmicmi@daéeéiumrltcegemmth I?_traldldda*ta; ife first
ayer, an ata uni C illi.n its and a len ie

re%resenti r?&h?ﬂﬁﬁlld@ﬂ%feﬁ'sgﬁ'nafhﬁaw%'g&atf(ﬂkﬁ%lgi ng the datg unit are added, are
al i gned within shdaein theistepf(b) bempirises gEndratjreyg anserddepaestan codg t he
data in th | | | r pcal. | ayer.
85, - ThE oty oo o e ¢6@ha Wi Beech B i erdfn B R e 2 o
MAC | ayer. nedl iBgdicationdieitbd of depacketizing nultimedia data to receive

mul ti medi a data, conprising a step (a) of: when a | ayer, which depacketizes
data transferred froma physical |ayer, is irst layer, and a

set to hbe a f
| ayer, which depacket Ne&nceging méﬁhgﬂ@rfr"@inlﬁ‘ﬁhe'@é'ﬁlth%ﬂﬂbfp)lfﬂ?@?f is set
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becentih 20t e 2 seieS GERLPls BaVind ¢ enslaht biraryius dufing B8 RER i o' o
data unit dfaning tphachieed bl/teyalignmedt ecamblte thedxeddenigtha i n t he | ayer
between the application | ayer and the physical |ayer. 90. The nethod of

claim@89, wherein the first |layer is a MJUX sublayer or an MAC | ayer, and
the second | ayed.is dheRreodinygemethodof Rladmpt ovberin imika step (c), RLP

framing for a variable-length RLP frame is performed, and the insertion of
25  fill bits is not performed.

5. The encoding method of any of claims 1 through 4, wherein
the error correction coding in the step (b) is Golay coding, and the error
correction code is a Golay code which is generated by the Golay coding.

30

6. A method of encoding multimedia data including video data,
comprising:

(a) generating an information field which is video data comprised of
an application layer data unit;
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(b) generating a length field representing the sum of the number of

bits in each of the plurality of information fields;
30 (c) generating an error correction code by performing error correction
coding with respect to the length field; and
(d) inserting the fields and the error correction code in the course of
aligning an application layer data unit and an RLP unit within a physical
layer service data unit (SDU).
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(b-1) generating a length field representing the number of bits in the
information field;
15 (c-1) generating an error correction code by performing error
correction coding with respect to the length field; and
(d-1) inserting the fields and the errror correction code in the course
of aligning an application layer data unit and an RLP unit within a physical
layer service data unit (SDU),
20 if it is determined in step (a) that the value of the state of a channel
is above the predetermined reference value,
(a-2) generating a plurality of information fields which are a plurality
of application layer data units which can fit into a predetermined window;
(b-2) generating a length field representing the sum of the number of
25  bits in each of the plurality of information fields;
(c-2) generating an error correction code by performing error
correction coding with respect to the length field; and
(d-2) inserting the fields and the error correction code in the course
of aligning an application layer data unit and an RLP unit within a physical
30  layer service data unit (SDU).

u

14. The encoding method of claim 13, wherein the application
layer data unit is an H.223 MUX_PDU in the case of an H.324M standard or
a packet data unit, which satisfies an H.225 standard, in the case of an
35  H.323 standard.
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length field, the null indication field, and the error correction dode in the
course of RLP framing.

16. The encoding device of claim 15, wherein the RLP framing
15 unit further comprises a fill bit insertion unit for performing RLP framing for
a fixed-length RLP frame and inserting a series of fill bits having a constant
binary value during the RLP framing to achieve byte alignment to complete
the fixed length.

20 17. The encoding device of claim 15, wherein in the RLP framing
unit, RLP framing for a variable-length RLP frame is performed, and the
insertion of fill bits is not performed.

18. The encoding device of any of claims 15 through 17, wherein
25 the error correction coding unit performs Golay coding, and the error
correction code is a Golay code which is generated by the Golay coding.

19. An encoding device for wireless transceiving of multimedia
data, comprising:

30 an information field generator for generating an information field
having an amount of video data that fits into a window having a
predetermined length;

a length field generator for generating a length field representing the
number of bits of an RLP payload;
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predetermined length, between the information field and the fill bit field.

15 22. An encoding device for wireless transceiving of multimedia

data including video data, comprising:

a channel state estimator for estimating the state of a channel, and
outputting a control signal having a first logic if the value of the state of a
channel is at or below a predetermined reference value, and outputting a

20  control signal having a second logic if the value of the state of a channel is

above the predetermined reference value;

an information field generator for generating an information field

which is video data comprised of an application layer data unit in response

to the control signal having the first logic, and generating a plurality of

25  information fields which are a plurality of application layer data units that

can fit into a predetermined window;

a length field generator for generating a length field representing the

number of bits of an RLP payload;

an error correction coding unit for generating an error correction
30  code by performing error correction coding with respect to the length field;

and

a framing unit for inserting the fields and the error correction code in

the course of forming a physical layer SDU.
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standard.

24. The encoding device of claim 22, wherein the framing unit
performs RLP framing for a fixed-length RLP frame and inserts the length
field, the null indication field, and the error correction code during the RLP
framing for a fixed-length RLP framing, and further comprises a fill bit
insertion unit for inserting a series of fill bits having a constant logic during
the RLP framing to achieve byte alignment to complete the fixed length.

25. The encoding device of claim 22, wherein in the framing unit,

@

RLP framing for a variable-length RLP frame is performed, and the insertion

of fill bits is not performed.

26. A method of receiving and decoding frame data encoded by
an encoding method including generating a first length field representing
the number of bits of an information fieid, generating an error correction
code by performing error correction coding with respect to the first length
field, and inserting the first length field and the error correction code in the
course of framing, the method comprising:

(a) restoring from the frame data the first length field representing
the length of the information field;

(b) restoring a second length field representing the number of bits of
the information region by decoding the error correction code;

(c) setting the second length field as a length field if there is an error
in the first length field, and otherwise, setting the first length field as a
length field; and

(d) performing decoding with reference to a set length field.

27. The decoding method of claim 26, further comprising:
(e) restoring a null indication field representing that the information
field is filled with null bits; and
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in a fill bit region, "1" is not regarded as an information bit.

28. The decoding method of claim 26, wherein the framing
process is a radio link protocol (RLP) framing process.

29. The decoding method of claim 26, wherein the framing
process is a method of forming a physical layer SDU without using RLP
framing, and further comprising (f) inserting a marker which has
uniqueness, between the information field and the fill bit region.

30. A device for receiving and decoding frame data encoded by
an encoding device including a length field generator for generating a first
length field representing the number of bits of an information field, an error
correction coding unit for generating an error correction code by performing
error correction coding with respect to the first length field, and a framing
unit for performing framing and inserting the first length field and the error
correction code in the course of framing, the device comprising:

an unframing unit for restoring the first length field representing the
length of the information field from received service data unit (SDU) frame
data, and outputting an error signal having a first logic level for indicating
the existence of an error upon restoring the first length field, if an error is
generated;

an error correction code decoder for restoring a second length field
representing the number of bits of the information region by decoding the
error correction code;

a length field setting unit for setting the second length field as a
length field in response to the error signal having the first logic level and
outputting the second length field to the unframing unit, and setting the first
length field as a length field in response to an error signal having a second
logic level and outputting the first length field to the unframing unit; and

10 10
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a decoding unit for decoding the restored information field to output
video data.

31. The decoding device of claim 30, wherein the error correction
5 coding is Golay coding, and the error correction code is a Golay code.

32. A method of packetizing multimedia data to transmit
multimedia data, comprising (a) generating a length field representing the
overall length of a payload while data packetizing is performed in the layer

10 between an application layer and a physical layer.

33. The method of plaim 32, wherein the layer between an
application layer and a physical layer is an RLP layer or a radio link control
(RLC) protocol layer, which packetizes data transferred from the application

15 layer.

34. The method of claim 32, wherein the layer between an
application layer and a physical layer is a MUX_sublayer or a medium
access control (MAC) layer, which packetizes data transferred from the

20  physical layer.

35. A method of packetizing multimedia data to transmit
multimedia data, comprising (a) generating a variable length data unit while
data packetizing is performed in the layer between an application layer and

25  a physical layer.

36. The method of claim 35, after the step (a), further comprising
(b) generating a length field representing the length of a payload including
the data unit.
30
37. The method of claim 35, wherein the layer between an
application layer and a physical layer is an RLP layer or a radio link control
(RLC) protocol layer, which packetizes data transferred from the application
layer.
35
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access control (MAC) layer, which packetizes data transferred from the
physical layer.

39. The method of claim 36, wherein in the step (b), a length field
representing the length of a payload including the data unit, and fill bits are
inserted.

10 40. A method of packetizing multimedia data to transmit
multimedia data, comprising (a) aligning a data unit generated in the
application layer within a data unit of the layer below the application layer
while data packetizing is performed in the layer between an application
layer and a physical layer.

15

41. The method of claim 40, wherein the layer between an
application layer and a physical layer is an RLP layer or an RLC protocol
layer, which packetizes data transferred from the application layer.

20 42. The method of claim 40, wherein the layer between an
application layer and a physical layer is a MUX_sublayer or an MAC layer,
which packetizes data transferred from the physical layer.

43. The method of claim 40, wherein the step (a) is a step of
25  aligning a data unit generated in the application layer, and a data unit to
which a length field representing the length of a payload including the data
unit is added, within a data unit of the layer below the application layer, is
while data packetizing is performed in the layer between an application
layer and a physical layer.
30
44. The method of claim 40, wherein the step (a) is a step of
aligning a data unit generated in the application layer, and a data unit to
which at least one fill bit and a length field representing the length of a
payload including the data unit are added, within a data unit of the layer
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an application layer and a physical layer.

45. A method of packetizing multimedia data to transmit
5  multimedia data, comprising a step (a) wherein when a layer, which
packetizes data transferred to a physical layer, is set to be a first layer, and
a layer, which packetizes data transferred from an application layer, is set
to be a second layer, a data unit generated in the second layer is aligned
within the data unit of the first layer while data packetizing is performed in
10 the layer between the application layer and the physical layer.

46. The method of claim 45, wherein the first layer is a
MUX_sublayer or an MAC layer.

15 47. The method of claim 45, wherein the second layer is an RLP
layer or an RLC protocol layer.

48. The method of claim 45, wherein in the step (a), when a layer,
which packetizes data transferred to a physical layer, is set to be a first
20 layer, and a layer, which packetizes data transferred from an application
layer, is set to be a second layer, a data unit generated in the second layer,
and a data unit to which a length field representing the length of a payload
including the data unit is added are aligned within a data unit of the first
layer while data packetizing is performed in the layer between the application
25 layer and the physical layer.

49. The method of claim 48, wherein the first layer is a
MUX_sublayer or an MAC layer.

30 50. The method of claim 48, wherein the second layer is an RLP
layer or an RLC protocol layer.

51. The method of claim 45, wherein in the step (a), when a layer,

which packetizes data transferred to a physical layer, is set to be a first
35 layer, and a layer, which packetizes data transferred from an application
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layer, is set to be a second layer, a data unit generated in the second layer,

and a data unit to which at least one fill bit and a length field representing

the length of a payload including the data unit are added are aligned within

a data unit of the first layer while data packetizing is performed in the layer
5  between the application layer and the physical layer.

52. The method of claim 51, wherein the first layer is a
MUX_sublayer or an MAC layer.

10 53. The method of claim 51, wherein the second layer is an RLP
layer or an RLC protocol layer.

54. A method of packetizing multimedia data to transmit
multimedia data, comprising a step (a) wherein when a layer, which
15 packetizes data transferred to a physical layer, is set to be a first layer, and
a layer, which packetizes data transferred from an application layer, is set
to be a second layer, a data unit generated in the first layer is aligned within
a data unit of the physical layer while data packetizing is performed in the
layer between the application layer and the physical layer.
20
55. The method of claim 54, wherein the first layer is a
MUX_sublayer or an MAC layer.

56. The method of claim 54, wherein in the step (a), when a layer,
25  which packetizes data transferred to a physical layer, is set to be a first
layer, and a layer, which packetizes data transferred from an application
layer, is set to be a second layer, a data unit generated in the first layer,
and a data unit to which a length field representing the length of a payload
including the data unit is added, are aligned within a data unit of the
30  physical layer while data packetizing is performed in the layer between the
application layer and the physical layer.

57. The method of claim 56, wherein the first layer is a
MUX_sublayer or an MAC layer.
35
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58. The method of claim 54, wherein in the step (a), when a layer,

which packetizes data transferred to a physical layer, is set to be a first
layer, and a layer, which packetizes data transferred from an application
layer, is set to be a second layer, a data unit generated in the first layer,

5 and a data unit to which filling bits and a length field representing the length
of a payload including the data unit are added, are aligned within a data unit
of the physical layer while data packetizing is performed in the layer
between the application layer and the physical layer.

10 59. The method of claim 58, wherein the first layer is a
MUX_sublayer or an MAC layer.

60. A method of packetizing multimedia data to transmit
mulitimedia data, in which, when a layer, which packetizes data transferred
15  to a physical layer, is set to be a first layer, and a layer, which packetizes
data transferred from an application layer, is set to be a second layer, the
method comprises a step (a) of aligning a data unit generated in the second
layer within a data unit of the first and aligning a data unit generated in the
first layer within a data unit of the physical layer, while data packetizing is
20  performed in the layer between the application layer and the physical layer.

61. The method of claim 60, wherein the first layer is a
MUX_sublayer or an MAC layer, and the second layer is an RLP layer or an
RLC protocol layer.

25
62. A method of depacketizing multimedia data to receive
multimedia data, comprising (a) receiving data including a length field
representing the length of a payload and depacketizing the data in the layer
between an application layer and a physical layer.
30

63. The method of claim 62, wherein the layer between an
application layer and a physical layer is an RLP layer or an RLC protocol
layer, which depacketizes data transferred to the application layer.
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64. The method of claim 62, wherein the layer between an
application layer and a physical layer is a MUX_sublayer or an MAC layer,
which depacketizes data transferred from the physical layer.

5 65. A method of depacketizing multimedia data to receive
multimedia data, comprising (a) receiving data including a length field
representing the length of a data unit of a variable length and depacketizing
the data in the layer between an application layer and a physical layer.

10 66. The method of claim 65, wherein the layer between an
application layer and a physical layer is an RLP layer or an RLC protocol
layer, which depacketizes data transferred to the application layer.

67. The method of claim 65, wherein the layer between an
15 application layer and a physical layer is a MUX_sublayer or an MAC layer,
which depacketizes data transferred from the physical layer.

68. The method of claim 65, wherein the data includes fill bits.

20 69. A method of depacketizing multimedia data to receive
multimedia data, comprising (a) receiving data aligned within a data unit of
the layer below an application layer, and depacketizing the data in the layer
between the application layer and a physical layer.

25 70. The method of claim 69, wherein the layer between an
application layer and a physical layer is an RLP layer or an RLC protocol
layer, which depacketizes data transferred to the application layer.

71.  The method of claim 69, wherein the layer between an
30  application layer and a physical layer is a MUX sublayer or an MAC layer,
which depacketizes data transferred from the physical layer.

72. The method of claim 67, wherein the step (a) is a step of
receiving data aligned within a data unit including a length field representing
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the length of a payload, and depacketizing the data in the layer between the
application layer and the physical layer.

73. The method of claim 70, wherein the step (a) includes a step
of receiving data obtained by aligning a data unit further including fill bits
within a data unit of the layer below an application layer.

74. A method of depacketizing multimedia data to receive
multimedia data, comprising a step (a) of: when a layer, which
depacketizes data transferred from a physical layer, is set to be a first
layer, and a layer, which depacketizes data transferred to an application
layer, is set to be a second layer, receiving data in which a data unit
generated in the second layer is aligned within a data unit of the first layer,
and depacketizing the data in the layer between the application layer and
the physical layer.

75. The method of claim 74, wherein the first layer is a
MUX_sublayer or an MAC layer.

76. The method of claim 74, wherein the second layer is an RLP
layer or an RLC protocol layer.

77. The method of claim 74, wherein the step (a) includes the
steps of:

when a layer, which depacketizes data transferred from a physical
layer, is set to be a first layer, and a layer, which depacketizes data
transferred to an application layer, is set to be a second layer, receiving
data in which a data unit generated in the second layer, and a data unit
including a length field representing the length of a payload including the
data unit are aligned within a data unit of the first layer; and

depacketizing the data in the layer between the application layer and
the physical layer.

78. The method of claim 77, wherein the first layer is a
MUX_sublayer or an MAC layer.

10% U& ()-f3
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79. The method of claim 77, wherein the second layer is an RLP

layer or an RLC protocol layer.

5 80. The method of claim 74, wherein the step (a) includes the
steps of:
when a layer, which depacketizes data transferred from a physical
layer, is set to be a first layer, and a layer, which depacketizes data
transferred to an application layer, is set to be a second layer, receiving
10  data in which a data unit generated in the second layer, and a data unit to
which fill bits and a length field representing the length of a payload
including the data unit are added, are aligned within a data unit of the first
layer; and
depacketizing the data in the layer between the application layer and
15 the physical layer.

81. The method of claim 80, wherein the first layer is a
MUX_sublayer or an MAC layer.

20 82. The method of claim 80, wherein the second layer is an RLP
layer or an RLC protocol layer.

83. A method of depacketizing multimedia data to receive
multimedia data, comprising a step (a) of: when a layer, which
25  depacketizes data transferred from a physical layer, is set to be a first
layer, and a layer, which depacketizes data transferred to an application
layer, is set to be a second layer, receiving data in which a data unit
generated in the first layer is aligned within a data unit of the physical layer,
and depacketizing the data in the layer between the application layer and
30  the physical layer.

84. The method of claim 83, wherein the first layer is a
MUX_sublayer or an MAC layer.
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85. The method of claim 83, wherein the step (a) includes the
steps of:
when a layer, which depacketizes data transferred from a physical
layer, is set to be a first layer, and a layer, which depacketizes data
5  transferred to an application layer, is set to be a second layer, receiving
data in which a data unit generated in the first layer, and a data unit to
which a length field representing the length of a payload including the data
unit is added, are aligned within a data unit of the physical layer; and o
depacketizing the data in the layer between the application layer and

10  the physical layer.

86. The method of claim 85, wherein the first layer is a
MUX_sublayer or an MAC layer.

15 87. The method of claim 83, wherein the step (a) includes the
steps of:
when a layer, which depacketizes data transferred from a physical
layer, is set to be a first layer, and a layer, which depacketizes data
transferred to an application layer, is set to be a second layer, receiving
20  data in which a data unit generated in the first layer, and a data unit to
which filling bits and a length field representing the length of a payload
including the data unit are added, are aligned within a data unit of the
physical layer; and
depacketizing the data in the layer between the application layer and
25  the physical layer.

88. The method of claim 87, wherein the first layer is a
MUX_sublayer or an MAC layer.

30 89. A method of depacketizing multimedia data to receive
multimedia data, comprising a step (a) of: when a layer, which
depacketizes data transferred from a physical layer, is set to be a first
layer, and a layer, which depacketizes data transferred to an application
layer, is set to be a second layer, receiving data in which a data unit

35 generated in the second layer is aligned within a data unit of the first, and a
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appllcatlon layer and the physical layer.

5 90. The method of claim 89, wherein the first layer is a
MUX_sublayer or an MAC layer, and the second layer is an RLP layer or an
RLC protocol layer.



