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(57) Abstract: An encoding
method for wireless transceiving

of multimedia data including
START video data, and an encoding
device therefore are provided.

The encoding method includes
(a) generating a length field

GENERATE LENGTH FIELD representing the number of bits of
REPRESENTING THE NUMBER OF BITS —600 a payload, (b) generating an error
CONSTITUTING INFORMATION FIELD correction code by performing error

correction coding with respect to
the length field, and (c) inserting the

length field and the error correction
GENERATE NULL INDICATION FIELD }—p02 code during radio link protocol
(RLP) framing. The encoding
method reduces overhead when

GENERATE GOLAY CODE BY GOLAY multimedia data including video
ENCODING LENGTH FIELD AND —604 data is transmitted and received
NULL INDICATION FIELD under the radio environment, and

increases error robutness, thereby
improving the quality of an image.

INSERT LENGTH FIELD AND NULL

INDICATION FIELD IN THE COURSE OF 606

FORMING RADIO LINK PROTOCOL
(RLP) FRAME

END
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ENCODING METHOD OF MULTIMEDIA DATA AND DEVICE THEREOF s Technical Field The
present invention relates to coding and decoding methods and packetizing and depacketizing
methods, and more patrticularly, to a method of encoding and decoding and packetizing and
depacketizing multimedia data including video data in a wireless transmitting system or in a wireless

to receiving system. Background Art




A wireless transmitting device and a wireless receiving device of a wireless cpsleyd| ém%%]e
access (CDMA) system includes a plurality of 15 layers as shown in FIG. 1. A user layer Is an
application %g./T@e standards assomate;d with the user layer are codec-relg@qﬁg&g@rgs such as
IS-95, H.32 ‘H 2% and T.120. A physical layer, which performs channel coding, PN spreading
and modulation, includes a layer where air interfacinlg 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 layer, where a payload received from a radio path is converted
into an input format used in thg;ESicas Ve HOT og-thetrea EayArDATAPhysical 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 teANS PR &Y KdewdiERe@Fendent 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 yiaca NHdXmae@ QoS (Quality of Service) sub- layer. FIG. 3 illustrates the formation of a
service data unit (SDU['%éor the 12 December 2003 WO 00/78054 PCT/KR00/00615 2 physical layer,
which is performed in'th REPSRYEVANHAS priRIeSsx GRERE aﬂ‘&té’ﬁﬁ‘ﬁ"(‘ﬁ@tﬂ)%hﬁﬁ%ﬁﬁ&aﬂon layer
(for example, aaékefArY 'drd BEPAERMERRRAIR g A ralBarRdId B BRc&Rigiasp unit for

H.225 in the case of an H.233 standard) is rarely completely aligned within a 5, 10 or 20 msec s

window witho RFRSEHIBRBEARSAEAY ARE RARMGAZIeRNE EaRRCERLZIBE TWIRERIZREE 4A
through 4C. Flige188iRgfafiviEd adeaciMNerq Al SRR IFaNanitangr SpdterniblP Ubisyipd@agd within a
physical layer SDU. Referring to FIG. 4A, in this case, overhead may be increased due to the
excessive'hunBER YT HIECMG. 4B 1o refers to a case where two or more application layer data
units (PDUs) are

Background Art
A wireless transmitting device and a wireless receiving device of a

wireless code division muiltiple 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 layer, 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 fiexibility 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 illustrates the formation of a service data unit (SDU) for the



aligned within a physical layer SDU. In this case, if synchronization points or e pydegmaiiorronghe
length of a data unit (PDU) of an application layer is damaged, detection of the synchronization
point for the wecanmdasu consecutive application layer data units (PDUS) in thepghysikmldesiasr SDU is
not 15 guaranteed. FIG. 4C refers to a case where a data unit (PDU) of an application layer is
aligned within two or more physical layer SDUS. In thfs case, there is a case where we cannot know
which portion the data unit (PDU) of an application layer is segmented at. FIG. 5 shows the
structure of an RLP frame to explain problems caused 20 upon RLP framing. In the RLP frame
structure shownghyksiCalSaylee, oxrecllislpegibroika paiedRiLiRcaydinglantisfonoetin diglacsevariable.

For example, if the info jon field is not completely filled with informati [ epef?ap portion
of the informatioéw %Ildnéﬁn%@r ?n%ﬁn?ﬁ& Fécraf?tr')?ﬁ Ea r |5H%rf ?ﬁé’?z‘t‘ﬁ ?r%?nﬁlggr%&awe%d-m h fﬁ bits.
Thus, the total Iengtrasé afi LR §2BM ssafivdzind 28nd aymaketitite lemythrfldlda$s datnagadethe exact
length of the informati leld cannot be ascertained, thus rating seri r isclosure of
the Invention Anoé%féﬁ%é ié%%?gsaéﬁ[l IRven %nc%ng%{r%@igg%%i@o%%gé r%t’ﬁf?oéjp@ % gvéhich
overhead is sedutadoanditrourt rolsesticessfiouschessbd Awtndingly, 1h&eceraldbreD03s§90
00/78054 PCT/KR0O0/006 tr eivin ultimedia data including video data can be performed
more reliably aﬁg%\?ﬁ’cigntl@éﬁaﬂ gg‘ Bou%%%ent. Another object of the present invention is to
provide an encoding déWee4nhifbrpedarcestheeerecaingppiathhdn 42861 datsthentdbjett)ds the

ing meneh GHRCIME S SRR S AR M el e el e
performs the deceeingadetiaychd mackised the ficsthabciessine puedzer dfbidiitm, Blsed€oding
method to for tiansceping Ll At dPRUANGoArEQARIRER 4415 'ERRs (PDUS) are
aligned within a physical layer SDU. In this case, if synchronization points or
the information on the length of a data unit (PDU) of an application layer is
damaged, detection of the synchronization point for the second or consecutive
application layer data units (PDUs) in the physical layer SDU is not
15 guaranteed. FIG. 4C refers to a case where a data unit (PDU) of an
application layer is aligned within two or more physical layer SDUs. In this
case, there is a case where we cannot know which portion the data unit (PDU)
of an application layer is segmented at.
FIG. 5 shows the structure of an RLP frame to explain problems caused
20 upon RLP framing. In the RLP frame structure shown in FIG. 5, the overall
length of a payload including an information field is variable. For example, if
the information field is not completely filled with information bits, the empty
portion of the information field and the remaining empty portion of the RLP
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



environment, according to an aspect of the present invention, includes: (a) géfdbaivegddeRfi0Iield
representing the number of bits of an information field; (b) generating an error correction code by
performing ®eorogsasction coding with respect to the length field; and (c) in$&TilRHEM Tgth field
and the 15 error correction code during radio link protocol (RLP) framing. The encoding method
further includes (a-1) generating a null indication field indicating the existence of only null data, if
only null data exists without information data. Preferably, the step (b) includes generating an error
correction code by performing error correction coding with respect to the 20 length field and the null

indication field.tPreteribiggtherstéineyfardaéa includigpierprimig REPIRASHETBFY MREd-length
RLP frame andr@?aegfixn%n% Se?ﬁ.giﬁr%){i\hb%? iBEA-SARRIANt binary value during the RLP framing to

achieve byte alignmentto complete the fixed length. Alternatively, in the step (c), RLP framing for a
variable-length 25 RLAffiirer ibjsatiof thedrapentievastabis it RIPHIRSARFRR BB hed. Itis

also preferable that the ' G ingLip he step (b) is Golay coding, and the error
correction COde“I{g & 5o g{é %ggp\{/ﬁ%&%s ! generated by the Golay coding. To achieve the first object

of the present inventioBtihareitedingest tfdheTsgeetanYEaRTY itiRRRUEc ARG video

data under a wigless Gyl 09 fR aneihes AspegtABIBAIERR histeRtion, includes:
12 December 2‘6%%0%@%%%%}%%@%&@3/00615 4 (a) gengratin an information field which is

video data comprised Yeharmtheniohjeainciproarse My erem) Yerefarig YR Fere P8presenting
the number of Qggiggmﬁi%cg%%f{ﬁ@d@ raLigehan error correction code by performing
r

error correction coding with respect to the length field; and (d) 5 inserting the fields and the error

correction code in the Toaai@fddnefiigtbjse) sidhr ayes el pvetian. dRersetNorBsiRAR e the
first object of the, preset IONERYO M ARREGANIag e HER diPiglr gE6 Vidamiirae dirgiigsincluding
video data under a wireless .

environment, according to an aspect of the present invention, includes: (a)

generating a length field representing the number of bits of an information

field; (b) generating an error correction code by performing error correction

coding with respect to the length field; and (c) inserting the length field and the

15 error correction code during radio link protocol (RLP) framing.

The encoding method further includes (a-1) generating a nulf indication
field indicating the existence of only null data, if only null data exists without
information data. Preferably, the step (b) includes generating an error
correction code by performing error correction coding with respect to the

20 length field and the null indication field.

Preferably, the step (c) further includes 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. 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

s for transceiving multimedia data including video data under a wireless

environment, according to another aspect of the present invention, includes:



environment, according to still another aspect of the present invention, ,0 includeseahgssiereting a
plurality of information fields which are a plurality of application layer data units that can fit into a
predetermine® wineasa; (b) generating a length field representing the sum ofPtiE/KRoAI9@615f bits in
each of the plurality of information fields; (c) generating an error correction code by performing error
correction coding with respect to the length field; anl (d) 15 inserting the fields and the error
correction code in the course of forming a physical layer service data unit (SDU). To achieve the
first object of the present invention, an encoding method for transceiving multimedia data including

video data undgf)yueeiassy &R oRMANHAieterieH & Yedan atharcanises & tie prgsamitnvention,
20 includes: (a) estimating the state of a channel; if it is determined in stg&@ that the value of the

state of a chanfiERR 2RRIIBURIN Y fre Rk ERAFTEY N RIRIIE V&G SR9S RS URBFormation

field which is visiepigiats samprsestabanfienplicatigaiaystistatausit¢Posedidn giryasing a length
field representing the number of bits in the information field;ﬁ%—}l& en(ii%_:(a\}tin&l 25 an errorgorrection
code by perfor ERE8 ¥ GOH SRR CRAN Ao ¥R &SP n%}ﬂ AL NE'R- 2048 ing the

fields and the effesreipaptonetasieriy the sadrseopidetiongoad ity sieatiayeseser fiseniagaaunit (SDU),
if itis determined in stel%;a that the value of t% ﬁite of a channel is above the predetermined
i

) e
reference valu@ VSR INE Y 55 AFRIKN S MRrhation 30 fields which area plurality of application

layer data units (PDUshwbiibeathditirdiiobieptes dieprsrmiineeiioth st genstrignaetheagth field
representing the 12 December 2003 WQ 00/78054 PCTIKRQO/00615 5 sym of the number of bits
in each of the PRI SFTNEIh SYHTERE. éaﬁ iRty %%rﬂﬂténgaﬁénacdﬂé ¥ performing

error correctiorGORBIMINN ERRRREIAG HRe LtMgHnhBedr aashet binsestipgebenticidsemidiie error
correction code in the course of forming a physical layer service data unit 5 (SDU). To achieve the
oo objbet BINEa LAk GSAEAIDE A GrAN R Horaton fiefds which are & Bicralty)

of application layer data units that can fit into a predetermined window; (b)
generating a length field representing the sum of the number of bits in each
of the plurality of information fields; (c) generating an error correction code by
performing error correction coding with respect to the length field; and (d)

15 inserting the fields and the error correction code in the course of forming a
physical layer service data unit (SDU).

To achieve thefirst object of the present invention, an encoding method
for transceiving multimedia data including video data under a wireless
environment, according to yet another aspect of the present invention,

20 includes: (a) estimating the state of a channel; if it is determined in step (a)
that the value of the state of a channel is at or below a predetermined
reference value; (a-1) generating an information field which is video data
comprised of an application layer data unit (PDU); (b-1) generating a length
field representing the number of bits in the information field; (c-1) generating

25 an error correction code by performing error correction coding with respect to
the length field; and (d-1) inserting the fields and the error correction code in
the course of forming a physical layer service data unit (SDU), 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

30 fields which are a plurality of application layer data units (PDUs) which can fit

into a predetermined window; (b-2) generating a length field representing the



device for wireless transceiving of multimedia data including video data, accoldiitgteearpesgeotof
the present invention, includes: a length field generator for generating a length field representing the
number of bi®©®@b48058 RLP payload: a null indication field generator for gendfaifigRAYMflhdication
field; an error correction coding unit for generating an error correction code by performing error
correction coding with respect to the length field ancdPthe null indication field; and a radio link
protocol (RLP) framing unit for performing RLP framing and inserting the length field, the null
indication field, and the error 15 correction code in the course of RLP framing. To achieve the

second object gf tieyprasamiribentpbitanresaoding trie picedity voif etéssatitstéigitg of-Aultimedia
data including video data, according to another aspect of the pre ' jon,.Ine S an
information fieRPGEFETAELRPSH HY LR ARRIS: %rrﬁ)o iid Sﬁﬁg‘gﬁygei&n}%%?ﬁ%&mghzo data
that fits into a winghstheyingaleretietéenineshtengt) arnsedgthdighe desieisatentbitiersrating a
length field representing the number of bits of RLP payload; r Clio ngmg unit for
generating an &98?889%& gbféebﬁoﬁé?%r?iﬁmod rglrp(gf %yo?%'é/gﬁ%] (?:%) |rr1;sovervﬁ\t?rl1grée§€ect to the length
field; and asfraggp@unit for inserting the fields and the error correction code in the 25 course of

forming a physical layer service data unit (SDU). T ieve ject of ent
invention, an encodin Odﬁ%gvi% réﬁgér\%%%gg?v% of ﬁ\ﬁ%%ﬁfd%qaﬁ? fﬁcﬁﬁi%@%@ég data,
according to stlieyesherr asperisy thengreseinig nefentidtimiediaddsta icledumiog stitee sidgator for

estimating the state of a channel, and putpytting a control 39.sign ing.afir icif the value of
the state of a cﬁ&ﬁ?{a'%ga{z)oraﬂeﬁﬁﬁeﬁtp?fc}é e r|ensé3(§]r{reI e\lr%egritclzée%\'/rflthle'leﬂ,}g%%'o’fijt&tr%I r%qééc@ntrol
signal having agba&laeenibey@fdiing HnaasAdrCEpRoMIDgLHS sertied Rfdisiehevalue of the

goneratingin TG RN e T g g e PR A o2 ot (oL
in field: an error correction coding unit for generating an error correction code by
performing error correction coding with respect to the length field and the null
indication field: and a radio link protocol (RLP) framing unit for performing RLP
framing and inserting the length field, the null indication field, and the error
15 correction code in the course of RLP framing.

To achieve the second object of the present invention, an encoding
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

20 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; 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 channel
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



response to the control signal having the first logic, and generating a plurality 3 2Detambéoad@dds
which are a plurality of application layer data units (PDUs) that can fit into a predetermined window;
a length fieldygeqersdey for generating a length field representing the numberrafiikiroofoas1 5RLP
payload; an error correction coding unit for generating an error correction code by performing error
correction coding with respect to the length field; ané a to framing unit for inserting the fields and the
error correction code in the course of forming a physical layer SDU. To achieve the third object of
the present invention, there is provided a method of receiving and decoding frame data encoded by

an encoding methgd inglidingriens aligoRcisiiieapthdirldienteasalio e tpradetbanpidaits 15 of an

information field, generating an error correction code by performing error. correction coding with

respect to the fiiaEansA vialde aAd MSSPROMETIS098REPERT SRASIHRYBAGNIBIPETRIPode in the
course of framig JHi; MRINALID elesodfrIsSisinshiEppiibaibiamg sodathadityPiugtn field

representing the length of the information field; (b) restoring a second length 20 field representing

the number of BRSRANEE tAherRANFPHSiIOA BPWESdHR § o8It 0P R FERREAISR PILfdlting the

second length figld s adenat:figiditichene B A0ramgonenibesidanafsriieits andsqipwgpe, setting
the first length field as a length field; and (d) performiélt%?i ecoding with reference to a s?t length

field. 25 The debdingMdihdotfurth &r adataiadngs) MGBAWy 2 M BidiRIgn 9FER A eDLnting that
the i”formationé@%?ﬁt‘“\'&%V\Q%Wﬂé?ﬁsréﬁ%’s@ht%tﬂﬁ@thﬁﬂ)%@ﬂbﬂfstbedwﬂerdiﬁayioadteld

represents thatthe frame'is filled with only null bits. It is preferable that if it is determined in step (f)

that the null in@iBGATEMTRSH R SRIINRETE FRRSRNEIKY At BFR GOMBRUCB.EAR QY 30 is

generated in a 'L%#Ermmg%r"r%;'ri%&%éﬁeareseiaé aninfeipationdihd Adpgae bl 20RBV0
00/78054 PCT/KR00/00615 7 To achieve the fourth object of the FFresent ina/enti%n, there is provided
a device fororedeamigaraifocdaneginathe deideard dea BT AFPRRESHMYCC

of forming a physical layer SDU.
To achieve the third object of the present invention, there is provided
a method of receiving and decoding frame data encoded by an encoding
method including generating a first length field representing the number of bits
15 of aninformation field, generating an error correction code by performing error

correction coding with respect to the first length field, and inserting the first

e In the course

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 ()
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 1"

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



device including a length field generator for generating a first length field repLes et(i:régntgnermger of
bits of an information field, an error correction s coding unit for generating an error CGiTEttion code

by performingoessensosorrection coding with respect to the first length field, andcrfrarowmeainit for
performing framing and inserting the first length field and the error correction code in the course of
framing. The decoding device includes: an unframinZ] unit for restoring the first length field
representing the length of the information ,o 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 lengtifigddlidlanreyfeuisrosts)ecatsdhapeigenceiveation, ahdee dasenetdadr restoring
a second length field representing the number of bits of theginformatiog fr‘eﬁion by decgding the error

correction code? ARMRNAEIPE DGR drierUBdiiRme S8l gIF3s"RI8RYM field in

response to thge&igy signalingvingethatinelogeneraicartdogimdtinththe sesbnehigthgffeldield to the
unframing unit, and setting the first length fi(EPI,d as a Ien%th field inrfi% ponse to an errO{.si nal having

a second logic TEPERSHAOGADRIAYTHERSE RERJH AR IR RRUGR G AnGL §&¢88ing unit for

decoding the zepegatprediinfornaatiendislg taroeipoit voeediaia. Cyif Despepiiomiokther@rawings
FIG. 1 is a view showing the |ayer structure of a general wireleﬁrs trans%\iv%'n devicei Zf?)rFIG. 2isa
block diagram MB<&SHAY ﬁ%ﬂ‘\%"ﬂ&f@ﬁ?@&tiﬁoé%?ic%sﬁﬁ?(n%%td% Ié?qé}'ﬂgtﬂgﬁayer structure

of FIG. 1; FIG. gderarvieiy fiuptagradiaderimfivn of ¢ raigtoefididanditnGendr toreptiysical layer
with data of an application layer in the I(axlyer structure of FIG. 1, which is?{)erformeq in an RLP layer;

30 FIG. 4A is aSH86/ MIRGSAHESE SLd@MNge A8 S5ROMDA RHFRNS URARS i SAgHE WGin a
physical layer Sialick2daesiengine 2093e Myt A8(d 8656 RATINGRAGILBG S tREInftmatioriew

llustrating 1% ca]gi,eek\gv fkggrrﬁ rtgé:%ic\)/reangé?v%%pclfg?at iSrﬁ‘.t'?é‘Bb) 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

15 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 a decoding unit for decoding the

20 restored information field to output video data.

Brief Description of the Drawings

FIG. 1 is a view showing the layer structure of a general wireless
transceiving device,
25 FIG. 2 is a block diagram illustrating framing performed in a radio link
protocol (RLP) layer in the layer structure of FIG. 1;
FIG. 3 is a view illustrating the formation of a service data unit (SDU)
for a physical layer with data of an application layer in the layer structure of

FIG. 1, which is performed in an RLP layer;
30 FIG. 4A is a view illustrating a case where an application layer data unit

is aligned within a physical layer SDU;



data units are aligned within a physical layer SDU; FIG. 4C is a view illustratin@ ®eaeseiyberd@d
application layer data unit is aligned within two or more physical layer SDUs; 5 FIG. 5 is a view
showing the ¥@WEZHSHf an RLP frame to explain problems caused upon RLBGTARAYIE. 6 is a
flowchart illustrating the essential steps in an encoding method according to a first embodiment of
the present invention; FIG. 7A is a view showing the Structure of a frame formed by the 1o encoding
method according to the first embodiment of the present invention described with reference to FIG.
6; FIG. 7B is a view showing the structure of a frame formed by an encoding method according to a
second embodiment oF tfe 4Basentiawehiiingtifi@.caSa vasie Wl @streeneapRl irsiinatiamest a

physical layer SDU 15 (service, data uni F& sing,a ' gé@ﬂ&h od according to a third
embodiment of%% Hrrésseﬁ ?n%%%%dn?”ﬁf L’%‘%@%@%ﬂ%araﬂﬁg the formation of a physical layer
SDU using an encodifdGnétahadesriingtratiadoucdsembetkian @potidat prdayar dataniitn; 20 FIG.

7E is a view illustrating the formation of a physi é §I§bl5|§ing an encoding method according
to a fifth embodimar %?Qh%'tgégfgﬁtofnvgr%%aﬁ ?gg,ls a view'illustrating the formation of a
physical layer SDU uski§.ah isnaodavy shetvo dbeordingtiore sixaneRidddigieat tor ex@lgigsent
invention; 25 FIG. 8 is a hlock diagr. ing device according to the present invention;
FIG.9is a flow%gﬁﬁmgt?gﬁﬁ%gau éjt?]ggﬁrz]%aﬁnae?ﬁﬁ% ‘according to the present invention; and FIG. 10

is a block diagram of &FiiBcédiaqdewehadciigitrgtioghthesegnerisal siopationan 2peeRber 2003
WO 00178054 Feeh %@%9&890%& 3 a first embodiment of the present invention;

FIG. 7A is a view showing the structure of a frame formed by the

10 encoding method according to the first embodiment of the present invention
described with reference to FIG. 6;

FIG. 7B is a view showing the structure of a frame formed by an
encoding method according to a second embodiment of the present invention;

FIG. 7C is a view illustrating the formation of a physical layer SDU

15 (service data unit) using an encoding method according to a third embodiment
of the present invention;

FIG. 7D is a view illustrating the formation of a physical layer SDU
using an encoding method according to a fourth embodiment of the present
invention;

20 FIG. 7E is a view illustrating the formation of a physical layer SDU
using an encoding method according to a fifth embodiment of the present
invention;

FIG. 7F is a view illustrating the formation of a physical layer SDU using
an encoding method according to a sixth embodiment of the present invention;

25 FIG. 8 is a block diagram of an encoding 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.



Best mode for carrying out the Invention An encoding method according to a fissDexdotden @003 the
present invention shown in FIG. 6 is applied to radio link protocol (RLP) framing to form an RLP
frame haviny@ iXe®3éngth. Referring to FIG. 6, in the encoding 5 method of RG&/EREEEeIRvention, a
length field representing the number of bits constituting an information field is generated, in step
600. Here, the number of bits of an information field3s variable, and can be understood to denote
the length of a payload. Then, when no information bits exist except null data, a null indication field
which indicates that no information bits exist except null ,0 data is generated, in step 602. Next, a

Golay code, whigdsisrstie e cepryaeiioucerelnsdetigied by performing Golay coding, which is an
error correction coding method, with respect to the Ien%th 'elg and the null ir}diﬁation fiel(ti, in step
t ot the pr

604. Following this, th&TeHERHIER A FGEREIRD Hedd S0 FHROE NS L b dG ETREE e d in the
course of formifg,antRkRsHame.id F G sE s ipliBaereadigin imihirerboldiRieR), feangmpty portion of

the RLP frame is filled with fill bits for achieving byte ali ent. F|IG is a block diagram of the
structure of a friafi frRkd H?%%M%ﬁ%ﬁelﬁ%ﬂtgcﬁg%ﬁwlfﬁ'ezrésé em%%ﬁecﬁ%@gscribed
with referenge #get&d 6f tHererebenit averinehideragenishifiefstespresetiegnimabembeitof 20

information bits of an information field, and.a null indicatjon field, re enting_that the e has no
information bitscgﬁ‘atmﬁm@?rm%aﬁﬁ%q@ﬁw'Sdgerl‘ﬂ%a{?r H{ésé?s‘?)pﬁgr@c u e%gg’&?a@ugﬁ)[%emproduced

by Golay codingftbrd@nai ifieddmatidieertis inaicationdieldm tetdersidsd tthednitseatisinserted
engih feld replESERURL ARG er BFRAIPIION B IAUERE B A RUEATOR 1l Jeigekenting tha
an empty portigiuafitepciiaorerieltilietiomitndRatetetdacndddfctimasionttats taristuéicelptatioh field
e R e Jho o . St 5 AR SRS R ara v © 20
PCT/KR00/006d&rrection code, is formed by performing Golay coding, which is an error
correction coding method, with respect to the length field and the nuli
indication field, in step 604. Following this, the length field, the null indication
field, and the Golay code are inserted in the course of forming an RLP frame,
15 in step 606. Thereafter, in this embodiment, an empty portion of the RLP
frame is filled with fill bits for achieving byte alignment.
FIG. 7A is a block diagram of the structure of a frame formed by the
encoding method according to the first embodiment described with reference
to FIG. 6. Here, the frame includes a length field representing the number of
20 information bits of an information field, and a null indication field representing
that the frame has no information bits and that the frame is filled with "0". The
frame also includes a Golay code produced by Golay coding the length field
and the null indication field in step 604. Also, the bits are inserted into the

frame.

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

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



10 The length field and the null indication field are protected from errors by flitMawembed@0B2nce,
when Golay decoding of the Golay code is performed upon decoding, the length field and the null
indication fis¥e 0amsogs restored by error correction even if the inserted lengtHPfdlBMHPPIR indication
S field are damaged. An encoding method according to a second embodiment of the present
invention can be applied to RLP framing to form an RLP frame having a variable length. In the
second embodiment, the steps 600, 602, 604 and 606 in the first embodiment of FIG. 6 are
performed, but fill bits are not inserted 1o since a variable bit rate is allowed. FIG. 7B shows the
structure of a frame fyrBadriyttiteernanditiiemathiodiizecordiie datheseiesteldniboeimasat. It

becomes evident from FIG. 7B that the frame forme the encodin h cording.to the
second gmbodWeﬁﬁn@lﬂ%@sW fill bit YEGfonY, iéochrr(g%%%%n?géogévmﬁe} (géc)il.%? h(géggsg, the bit
rate efficiency @@ﬂfbﬁﬂﬁm@tﬂﬁdéwmrﬂgetabdeegmdiemmuﬂmmlbindmﬁ@lfmanFbﬂaming is

performed. However, transparent transmission Qf videq i i a0
redundancy or r(?\?é?ﬁ%%%)f Brth&HE '?Q(ﬁ)’i?gd?iﬁhgdﬂ%eé ggg;ge.ﬁl tﬁsﬂgﬁa ergtjgﬁtlf@‘ter?é@g cases use

encoding methpdriatreotdimadedembodiments to be described below. 20 An encoding method

according to a third embodim%wgt;gci)dlc #\%ﬁégr ﬁ]s%nctg é%\/@&}l)%%%%l h ﬁ%@ﬂw&%%‘?tﬁ@?&@%‘e an

application layer dataﬁﬂﬁ%‘? ; e case of an H.324M standard,
and a packet datendriasan. 225 apphiecaseRiffairah8ag stafutarBrisRUiGreamatihavipysical layer

o oS iR AT SPESAER gy pten e oo cee
'éi?,?;h (f:igéc(ia {:pmftierg Emtbg:lamheaé }tfé:tmplﬁcatmpéﬁmnmtamuﬂiﬁibtg@rﬂ@fw. ifssitRdng this, a
inser¥ed within ”Efﬁ?/ﬁc\éﬁrl' i? §éfcjaot%%gl?1nevé%@|?rt§ (Qtrghﬁrgj-%ggf?gt g ﬁ%%gﬁ&%%ﬂ% ?r%ﬁézjeaﬂer a
MUX header, aferimiethaskend ariogding nesthod andargireglétetharet@ndgemnbosiaest bltween
becomes evident from FIG. 7B that the frame formed by the encoding method
according to the second embodiment includes no fill bit regions, which
correspond to overhead. Therefore, the bit rate efficiency can be improved.

15 In the above two embodiments, encoding using RLP framing is
performed. However, transparent transmission of video information duetoa
reduction in redundancy or overhead information is required in some cases.

It is preferable that these cases use encoding methods according to
embodiments to be described below.

20 An encoding method according to a third embodiment of the present
invention can be applied to the case where an application layer data unit (for
example, an H.223 MUX_PDU in the case of an H.324M standard, and a
packet data unit for H.225 in the case of an H.323 standard) is aligned with a
physical layer SDU without performing RLP framing. Inthis embodiment, first,

25 an information field for video data comprised of an application layer data unit,
for example, an H.223 MUX_PDU, is generated. Then, a length field
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 withina physical layer SDU.

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



12 December 2003 WO 00/78054 PCT/KROO/00615 11 the information field arideadithbérr20@s.
Referring to FIG. 7C, which illustrates a process for forming a physical layer SDU using the
encoding metlom/sesprding to the third embodiment, it can be seen that an aeplik®bondenger data
unit, for example, an H.223 MUX PDU, is aligned within a physical layer s SDU. According to the
third embodiment, the physical layer SDU has no oVérhead, which is generated upon RLP framing.
The length of data generated in a user layer is almost the same as the length of a physical layer
SDU. Also, a predetermined window, for example, a 5, 10 or 20 msec window, is filled by inserting

fill bits, and a magkgkdsRAREHG drany afrineiflbBibregterariges mith nollWiaten Dudthaessdecoding
the encoded frame according to the third embodiment, the length field is protected from errors by a
Golay code, thids RiERESSIHG tHE TERELitP IVHFALIBYES 15 HI KNGS i%h qﬁ?&lﬁﬁ%\tmﬁ{ﬁ@é. Also, the

third embodimgpEdRASHRS Hse RiR Eamiamndrile ipuincingden lergthrobpieidatiopnligation layer
data unit (PDU), so that overhead can be reduced while error resili(inc?ﬁjncrz%?ée . Furthermore, the
WiR BaRsALR

marker inserteBEWBENTBREXARRIRROA! fedd Ml o AAGBR Z%?h ¥ decoding

since itis uniugy 9o thkerRhgORMEBeSH S Sxbtiinereagesl phpstesoriper s@odaaceerding to a
fourth embodiment of the present 20 invention can-be applied to the case where at eas two
application laye?\faReashityisbUs) S%‘%T@ﬁ@d%%n%ﬁ%ﬂfﬁﬁgyer G uf)t)e fofning RLP

framing. Referrienta 516G AR WeBicha bk sérale shento samiéoasahe Riygicalf Bpel SEA) lagieg the
encoding method according to the fourth embodiment, a plurality of iralarrrgﬁtion fields, which are a
plurality of applgaﬁbrm%?e?%@Q?@Uﬂﬁf@%@f@‘ﬁ’h&rf&gﬂ?? sélgea iR PS8 WI M dow, are

generated. NexsanginfiRdirpprasiingd e seme it acwabafarits tenfilitbiinggieach of the
plurality of information fields is generated. Here, the number of bits of an information field is

variable, anel cafe wittierdidiiao Yenote the

Upon decoding the encoded frame according to the third embodiment,
the length field is protected from errors by a Golay code, thus increasing the
reliability with respect to the length of the information field. Also, the third
embodiment does not use RLP framing while protecting the length of the

15 application layer data unit (PDU), so that overhead can be reduced while error
resilience increases. Furthermore, the marker inserted between the
information field and the fill bit region can be detected upon decoding since
it is unique, so that error robustness is further increased.

An encoding method according to a fourth embodiment of the present

20 invention can-be applied to the case where at least two application layer data
units (PDUs) are aligned within a physical layer SDU without performing RLP
framing. Referring to FIG. 7D, which illustrates the formation of a physical
layer SDU using the encoding method according to the fourth embodiment, a
plurality of information fields, which are a plurality of application layer data

25 units (PDUs) that can be inserted within a 20 msec window, are generated.
Next, a length field representing the sum of the number of bits constituting
each of the plurality of information fields is generated. Here, the number of
bits of an information field is variable, and can be understood to denote the
length of a payload. Following this, a Golay code is generated by Golay

30 coding the length field.



length of a payload. Following this, a Golay code is generated by Golay 30 cadimgtenersgtoiad.
12 December 2003 WO 00/78054 PCT/KR00/00615 12 The generated length field and Golay code
are insertedwwithimgosphysical layer SDU in the course of forming a physical lpgernSiosoo this
embodiment, the length field is inserted after a MUX header, and an application layer data unit
(PDU) is inserted instead that the fill bit region and t2the marker field described with reference to
FIG. 7C are inserted. Referring to FIG. 7D, it becomes evident that two complete application layer
data units (PDUs) and part of an application layer data unit (PDU) are aligned within a physical layer

SDU. According to therfpuria epbpdimentyll (RRPSHBITIALE 8GR ACH i pASed upon
RLP framing, and data ,0 generated in a tser lIayer IS contintously inserted to complete the length of
the physical lapbySDa).1ayer &RYdedtharnesraecot daim toaiferAveietdasarS Bbdaitehts have a
reduced amou d.sinc framing. i t neRAIRg Msthpdsg according
to the third and%@é?#@%@gdﬁ%n%sﬁéﬁl tfgﬂiaS %eﬁe%@%ﬁiﬁ%e@hﬁe state oq"a channel is good

and video data@pplspiicsd aysraiateneniitBd ) isfaseradsmsisrshtnaidhafiidRiyFreRBdIfhents

which do nat u ' ' i igpesds can use RLP
?ﬁ_ﬁhd%%%wg%%%?gﬁﬁggﬁﬁi@%‘é@%%gﬁ%@ pﬁ%l Ia%e'r SDU using an 20

framing as descri _ , :
encoding method accoefagirgddifttcefBopeepmsia ey igrRssdRatveRRIAP!IE #'method

(DU i lgme i S o D B B e hon oo data i
(PDU) does nalignsssuetiipiadhusiedl teyerafdbbtdssardias jp dhrolautiiopmradivesh 45
(DU, Inthe T e B (PDU) o
: ponding to an application layer data unit (PDU) is
converted into germerated in a user layer is continuously inserted to complete the' length of the
physical layer SDU.
The encoded frames according to the third and fourth embodiments
have a reduced amount of overhead since RLP framing is not used. Also, the
encoding methods according to the third and fourth embodiments can be
15 selectively used when the state of a channel is good and video data is
required to be transmitted at a fast transmission rate.
Although embodiments which do not use RLP framing are described
above, the following embodiments can use RLP framing as described below.
FIG. 7E illustrates the formation of a physical layer SDU using an
20 encoding method according to a fifth embodiment of the present invention.
The encoding method according to the fifth embodiment can be applied to the
case where an application layer data unit (PDU) is aligned within a physical
layer SDU with RLP framing. Here, an application layer data unit (PDU) does
not necessarily include all the data between the synchronization point of an
25 application layer data unit (PDU) and the synchronization point of the next
application layer data unit (PDU). In the fifth embodiment, video data
corresponding to an application layer data unit (PDU) is converted intoan RLP
frame by RLP framing. During RLP framing, a length field representing the
length of an application layer data unit (PDU) is generated, and a Golay code
30 is generated by Golay coding the length field. The RLP frame has an RLP

header field into which the length field and the Golay code field are included.



frame by RLP framing. During RLP framing, a length field representing the |difgfectarbapgifition
layer data unit (PDU) is generated, and a Golay code 30 is generated by Golay coding the length
field. The RYYP #4#has an RLP header field into which the length field andPEXSHEPEBde field
are included. 12 December 2003 WO 00/78054 PC;"E/KROO/OOGlS 13 Then, a MUX header, the RLP
frame, and a fill bit region constitute a physical layer”SDU. Upon decoding the encoded frame
according to the fifth embodiment, the reliability of the length of an information field is increased
since the length s field is protected from errors by the Golay code. Also, the length information of the
application lay@ingateauMit PHiaps pruedRteR) fraonth stnel eofil FbifUsgiosscenitdria sephyRIca 7 F
illustrates the ff})ffg?t%@f a physical layer SDU using an encoding method according to a sixth
embodiment of THE present invention. 10 The encoding method according to the sixth embodiment is
applied to the case whipreratéeastingdrappticatied fagmedataarding(ROUE fiflfeemgadingnhin a
physical layer SEU LR RLBAATIDGHele. A0 ARRISAOR R fefally Gidhdorsaet
necessarily inc Ldealrthe Hata etweqen e synchronization point of an application layéer data unit
(PDU) and the figiacisrproretied froimt exfrosthy iexGCatplication Algey, thedanatiPUomaiithe sixth

e on 1y ol e R RAlSARaNgNcata iR PPBIRGR U dop iRiE R abasnsar of an

application layer converted int rames by RLP framing. During RLP
framing, an RLB headesésiadded to the header of each application layer data unit (PDU), a length

Code i3 generated by CO1ey cAEy HSe i TelR e n o Hp b e ids. nto
each of which #recedigih memmame@mgymemelerap@@im@neef mn@ng&mum\m_\m, two
o e SRS RIane UL R B ARDERRLer SO
case where at least two application layer data units (PDUs) are aligned within
a physical layer SDU with RLP framing. Here, an application layer data unit
(PDU) does not necessarily include all the data between the synchronization
point of an application layer data unit (PDU) and the synchronization point of
15 the next application layer data unit (PDU). In the sixth embodiment, video
data corresponding to two application layer data units (PDUs) and part of an
application layer data unit (PDU) are converted into RLP frames by RLP
framing. During RLP framing, an RLP header is added to the header of each
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 layer SDU.
25 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 length 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



the reliability of the length of an information field is increased since the length 1fielddsrpisctashifom
errors by the Golay code. That is, the length of the application layer data unit (PDU) is protected, so
that error robwstnasesis increased. 30 Referring to FIG. 8, which is a block digramrmisiencoding
device according to an embodiment of the present invention, the encoding device 12 December
2003 WO 00/78054 PCT/KROO/00615 14 include$4 channel state estimator 800, an information
field generator 802, a length field generator 804, a Golay coding unit, and a framing unit 808. The
channel state estimator 800 estimates the state of a channel using received channel state

information angheiedsachishnEVELE0 BE Greiana CeOM Rk dherivalusepbiaselsannel state is at

or below a predetermined reference value, and a low level control signal CONTROL if the value of

the channel si&ROIE &5 gsneTHonSMnarfaalayrerding yaitiértha FRINARIGLBOfdMation is

obtained from gapgierbanedsthatibfamatiandiaks geaetater 02 gritialesing feswagon field o
INFORMATION, which is video data comprised of an application layer data unit PDLI% In response

to the high leveNGMeOBERIR AN CEIGHRDENA QYR U R LHIOEYFO FRAHSH SIERR, GIANA (o158 plurality

of applicatipn lpygaedaiuerdf (ROENIhAECaRRei§sedebBidinagrasirirmvieerrefBaein response
to the low level control signal CONTROL. The length fielcilggﬁnerator 80ﬁ£enerates 15 a length field

representing tN@IHEm®T & ¥ 18v&h GRRIFRIaBRAHSHPN IRl fEB6I ¥ 3T M E58MFdevice

further includestataulkinghieaiionHieldraesnermpied desbramapfageaerating atuihadisatien field. The
Golay coding unit 806 performs Golay coding, which is a type of error correction coding, with

respect to the RIRSIASHAA ShaRiRNeAITRAIEREK 56 FBRE! o generate a Golay code. The framing unit
808 performs RLP frarringripehiifiiAtaead ¢eidrepitche thépisnatian dielthftientargitrigndd, and the

Gy Code i 20 SN SRR e g Ui S08 Inclugses WL i nserion
unit '
unit (PDU), in response to the high level control signal CONTROL, and a
plurality of information fields, which are a plurality of application layer data unit
(PDU) that can be inserted within a predetermined window, in response to the
low level control signal CONTROL. The length field generator 804 generates
15 a length field representing the number of bits of an information field. It is
preferable that the encoding device further includes a null indication field
generator (not shown) for generating a null indication field.
The Golay coding unit 806 performs Golay coding, which is a type 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

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



810 and a marker insertion unit 812. The fill bit insertion unit 810 inserts a 23 3@@seaitidrco3aving
a constant binary value to achieve byte alignment, while performing the RLP framing for a
fixed-length VRQ BofTaeRe. The marker insertion unit 812 inserts a marker whicRAFEERH§PMEAess 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 13 insert fill bits during 3o the RLP framing. In
this way, the framing unit 808 outputs a physical layer 12 December 2003 WO 00/78054
PCT/KR00/00615 15 SDU frame. The length field within the physical layer SDU frame is protected

from errors by 88 G @lameodieTBadnFRkamt i tisa piiysiedioaped Sfotieatreibd pdireetesi will now
be indicated. 5 Accordin I}Po a{;ﬁi\ép?ct of the present invention, a length field representing the
length of a paylfé%‘igrirr%% WA Ih R %8 cketizing is performed in the layer between an
application layer and arpbygigaHayepoie ifayer disiwsele surinpgleratioditagatsand aplyscal layer
may be a radio link protocol (RLP) layer or radio link control (RLC) protocol layer, which ,0
packetizes datérlfjéggﬁﬂjing from the application layer and/or depacketizing data ascending thereto.

Alternatively, the layersegiweiery ato agplicatimtiagertanceepbysidalémfiemmay EngtMixidublayer or
medium access control (MAC) layer, which packetizes data descending to the physical layer and/or
depacketizing d5f4 3@ %zﬁwg@%?%c% R%lec%%wbs ! ERRTIEE a&é{"z'%'?y

1 notner aspect o e presen mvention, a
variable-length paaerbiritiim ges ripse dotbesrtateapptikatizintaieperfompy sicdlddgger Teween an
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layer may be appsliocdd l{Ritprotagel (BLRabigetiok raditrink(Eir@jolpiRiaChpriayen! Mbhethwhich
e RS e R T R BT Sane s bl teree
data ascending thereto. Alternatively, the layer between an application layer
and a physical layer may be a MUX_sublayer or medium access control (MAC)
layer, which packetizes data descending to the physical layer and/or
depacketizing data ascending therefrom.

15 According to another aspect of the present invention, a variable-length
data unit is generated when data packetizing is performed in the layer
between an application layer and a physical layer. Also, preferably, a length
field representing the length of a payload including the data unit is inserted.

The layer between an application layer and a physical layer may be a radio

20 link protocol (RLP) layer or radio link control (RLC) protocol layer, which
packetizes data descending from the application layer and/or depacketizing
data ascending thereto. Furthermore, it is more preferable that fill bits and the
length field representing the length of a payload including the data unit are
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



length field representing the length of a payload including the data unit are ingerede@mpEcRodag to
still another aspect of the present invention, a data unit generated in the application layer is aligned
within a datamowbgessarated in a physical layer below the application layer, wieErdt@opeisketizing 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 whfth packetizes data descending to the physical
layer and/or depacketizing data ascending therefrom, is set to be a first layer, and a layer, which 12
December 2003 WO 00/78054 PCT/KR00/00615 16 packetizes data descending from the

application laye 55@4 izingh flatrascendng diekion st knbn sesaskbiavpg a data
unit generated #r;] t e%%ﬁ%%é%%@ligr@d within d%ata unit ger§1erated in the first layer while data

packetizing is pedferaraening 1ageetBettveehtenesd SRERMSHAYGEr 0P8 HRILPRRRAIFYEr. Here,
preferably, the (el {auBhirBMHK AibleNIiBiiAR dblulyGoridi e ReReRsPgivANELP layer

or an RLC protocol layer. Accordingto the encoding methods of the embodiments of theﬁ)resent

invention, data ieidigesketziea dsaerfouasaie tha M RatweR IR FRANGAPACKBYZEEN a layer
between ansapl?ﬂgaﬂiﬁxns‘@%ﬂa‘%g UrssiGAlAsyAKE iRt I8PathdiglteRrespmine: Bredength of a
ere

payload is inserted. T ore, error resilience is increased, and also overhead can be reduced.

Frame data endd0&dlayah@agdhe speemrhigyse i RLGd8YaE a1 aRUECBERRFRIEEYES according

to the present inventiog. Ziiaf &8 PIElEhid I RENER Bl SibaiadhesariedRsarmulimedia
data encoding method 15 including inserting a Tength field rgj)resenting the length _ofcga)éia load while

data is packetiZeuenting |82 Keaheaadhie AaNRIAR R MuRRIRdengiy SRt YRR ncoded
data is deCOde‘}dﬁéﬁbfﬁf&ﬁ%%IH&QP%QWé@h@MéﬁBﬁ@aﬁBﬁ lapstafield isrddes tayée angoded
e

data. Also, in order to transceive multimedia data, a variable length data unit
10 alength field representing the length of a payload is inserted. Therefore, error

resilience is increased, and also overhead can be reduced.

Frame data encoded by the above encoding methods is decoded by a
decoding method according to the present invention. That is, in order to
transceive multimedia, data is encoded by amultimedia data encoding method

15 including inserting a length field representing the length of a payload while
data is packetized in the layer between an application layer and a physical
layer, and the encoded data is decoded with reference to the length field when
the length field is added to the encoded data.

Also, in order to transceive multimedia data, a variable length data unit

20 is encoded by a multimedia data encoding method including (a) generating a
variable length data unit while data is packetized in the layer between an
application layer and a physical layer, and the encoded variable length data
unit can be decoded by a similar method to a conventional decoding method.
When the variable length data unit is encoded by a multimedia data encoding

»s 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 iength 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 is encoded by a multimedia data encoding method including (a) generatind 2 Deceahlecle2Q03 data
unit while data is packetized in the layer between an application layer and a physical layer, and the
encoded varneblelesogih data unit can be decoded by a similar method to a ceovaRmreabtecoding
method. When the variable length data unit is encoded by a multimedia data encoding 25 method
which further includes (b) inserting a length field repfigsenting 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

mulimedia datagpeagipg e thor 20851 ) 81aniag B Sl iy enavalet eribsaaplcation

layer within a data u the layer below the application layer while data is packetized in 12

December 20039ate 007685 4HP OFARAED/RN @S Titah & REAISRATHROUBPRL ARG B8 and a
physical layer, apdheengpfiehdaleunt fRadecedrgitietalaumedatrare muraiona

decoding method. When the step (a) is a step of aligning a data unlt?enerated in the application

layer, and a data@Rplicasiomiayer |canflraidriaamiseniiyoha J98atin' 614 [RRIBSRMHLHIRg the data
unit is added, Wit deiasyildfis RIRGRRLBEAR ARnlcataad awahHH e sl paketized In

the layer between The application layer and a physical layer, the encoded data unit of the layer

below the applidanenhajey t arpleaier PvRiRIe AR 1Pk RIRSHINLRE 'R BRMYWRRS o
transceive multipedig slatay yhend ek PhjsicaP BpskaHzes Rakieaassengingorteaaursical layer

and/or depacketizing data ascending therefrom, is sét to be a first layer, and a layer, which

packetizes datdb@tdnRiiRRPiieat eRdaysHIRRBA %Fé}d&%%méﬁ%@f&?zfﬁgﬂb%{ﬁnﬁgbgﬁ@ng thereto,

is set to be a second Iy, &AL PSARIERA N Matfieklavaais cnreded haamulipadia data
encoding method including (a) 15 aligning a data unit generated in the second layer w(ia%h?itréa data
%fi‘fWS e

unit generated Preketizes data Weacanding e toaAhySicaEIRYANBAYPHESRFEK

ascending therefrom, is set to be a first layer, and a layer, which packetizes
data descending from the application layer and/or depacketizing data
ascending thereto, is set to be a second layer, a data unit generated in the
first layer is encoded by a multimedia data encoding method including (a)
15 aligning a data unit generated in the second layer within a data unit generated
in the first layer while data packetizing is performed in the layer between the
application layer and the physical layer. Then, the encoded data unit can be
decoded by a similar method to a conventional decoding method. When the
step (a) is a step of aligning a data unit generated in the second layer, and a
20 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 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 iength field.
30 Also, in order to transceive multimedia data, when a layer, which

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



application layer and the physical layer. Then, the encoded data unit can be 150
method to a conventional decoding method. When the step (a) is a step of a|%%ﬁ%g@a€5h£§ E?P@r
generated iVP@058E5Nd layer, and a 20 data unit to which a length field repr&8&AAERYP e IRNgth 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 ph9§cal 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 unllt generated 25 in the second layer, and a data unit to which fill bits and a length field
representing thelengifngftadraiiend inckidioeéhe fitataayet candddegeryitiiichapdateetintsof the first

layer while data is packetized in the layer between the application layer and,the icall th
encoded data lﬁm%f%é%?l%efr%n%\?d@%ﬁ'&%'ﬂﬁtﬁgﬁére%r&ge/%y 898%5 ﬁ%ﬁ%ﬁ%&%ﬂin )

order to transcgivg:AuHENREIatEaIe sutebe dasiondishe pactatizanitiaftheqsuysidihipiethe physical
n
‘

layer and/or depacketizing data 12 December 2003 WO 00/78054 PCT/KRO scendi
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physical lager, wiit dpMden %WEQ&%Iﬁ)%lger;éi\%%h?iﬁgin%gger%%?ﬁéﬁe%n%ﬂ%ﬁ%%&] the érr]]gttr?e
field. data unit is added, within a physical layer data unit while data is packetized
in the layer between the application layer and the physical layer, the encoded
physical layer data unit can be decoded with reference to the length field.
Also, in order to transceive multimedia data, when a layer, which
15 packetizes data descending to the physical layer and/or depacketizing data
ascending therefrom, is set to be a first layer, and a layer, which packetizes
data descending from the application layer and/or depacketizing data
ascending thereto, is set to be a second layer, a physical layer data unit is
encoded by a multimedia data encoding method including: aligning a data unit
20 generated in the second layer within a data unit generated in the first layer;
and aligning a data unit generated in the first layer within a physical layer data
unit, while data 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, afirst length field is restored from the SDU frame data, in step 902.
30 Then, a second length field representing the number of bits of an information

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



Also, in order to transceive multimedia data, when a layer, which 15 packetize#aiameseeodmg to
the physical layer and/or depacketizing data ascending therefrom, is set to be a first layer, and a
layer, whichyggletigas data descending from the application layer and/or degacketaingdata
ascending thereto, is set to be a second layer, a physical layer data unit is encoded by a multimedia
daf[a encoding method including: aligning a data unjig20 generated in the second layer within a data
unit generated in the first layer; and aligning a data unit generated in the first layer within a physical
layer data unit, while data packetizing is performed in the layer between the application layer and

the physical layer. Then, the encoded. ical layer data unit ¢ imi thod
toa cqnventional decﬁail?dvmgﬁi‘é%."zg%ﬁ%r |H§gévgfé%r\}v el(?l?%stq %’?@@%%Zgn’?ﬁ(ﬁas??a%grame °
]giecodlgg mew@ﬁb%apmeing itas hie tevosinere taealihe Ensbiedigibrfietd tras preeehthe/sedondfirst, SDU
rame data which has been encoded by th ove encading 0 ' ice f
performing the!8AGHY! %?ﬁbﬁiﬁ?@%@ifbeg, ir'lns§§%o ggg @é@%ﬁ%&%ﬂ?ﬁp@@ &gfr%g;red ?rrom
the SDU frameglata, 48 stemg@ida, Thenep S¢Cortheresfidicidecastieseiningfoemrii¥ién of bits of

an information field is resto%ﬁk% dec%dbi{i%@ %Rla code ir}?;ﬁ 904. 12 December 2003 WO
"L W

00/78054 PCTIRIRERNGEE2S 1N LeRRiePWhether the first length field has

errors, i? step 906. Ifij ineiteranediinetthebristentidieltkasasiert| eduvituuatidrtagth field is
set as a length field, in.step 908. Otherwise, the first length field| p-rgy*(,f,' in step 910.
Thereaﬂer,.de&)%rﬂ’?&’iérbtz%oqﬁ?é) Wﬁrgﬁ%%reanggﬁ{d ﬁg%@?’ﬁi?%ﬁ%ﬁ%eﬁ iChis rl%?qs%?own. In the
first embodimerpie tingonfeitioatiaxdialdibed WiHihet bith inukstatad Hreistep Plde Heedding process, a

Ciep 912, Therb et REE B L L e e g 1o
frame is fillgd withhenly ALEDIRELOEAIY sta Bitd "0 Hea stepirdidatififfrerull indication field
represents that a corresponding frame is filled with only null bits "0", even if
"1" is detected in the fill bit region, "1" is not regarded as an information bit, in
step 916.
Also, it is preferable that the decoding method further includes the step
15 (not shown) of detecting a marker having uniqueness inserted between the
information field and the fill bit region, when an encoding method is a method
for forming a physical layer SDU without using RLP framing.
According to the decoding method of the present invention described
above, information on the length of an information field can be restored even
20 if a length field is damaged, since the length field has been protected from
errors by a Golay code. That is, the capability of restoring information on the
length of an application layer data unit is increased, which increases error
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



represents that a corresponding frame is filled with only null bits "0", even if 11 BedeiatieddoaBe fill
bit region, "1" is not regarded as an information bit, in step 916. Also, it is preferable that the
decoding m&Ad¢/18¥Mer includes the step 15 (not shown) of detecting a mafietKkBIMYUAiqueness
inserted between the information field and the fill bjit region, when an encoding method is a method
for forming a physical layer SDU without using RLPfaming. According to the decoding method of
the present invention described above, information on the length of an information field can be
restored even 20 if a length field is damaged, since the length field has been protected from errors
by a Golay codrntat i, dreoeamablitynicztetotivay aricrrmatiorcorresewiepy i@ fiast A7iikhtion layer
data unit is increased, which increases error_rohustness. Referyj ighn lock
diagram of a dé&aieathadevas &3iBiahg tBeelz#l %ﬁ}'b%o |?ﬂ§%§%¢%&§&%ﬁg§§rﬂgﬁlt e decoding
device includeg pypirasiiig HRiEIONR isnGvla codagic@enidorridsagts flredwBlRig unit

1006, and a decoding unit 1008. The unframing unit 1002 restores. a first le ge (étlg@géh-l, which
represents the Ryt &f a@ﬂiﬁ%ﬁﬁ%%migﬁlgar?ﬁ el cdﬁL frsoertrﬁ i o'l‘Ttgggi?\)/e SDU frame. If an

error occurs, when the fissidengidinlelgrrgth akis nesisiretsttarundspireg UnitnobiobUg @k a high
level error signal 12 December 2003 WO 00/78054 PCT/KROO(OO6 5f29 dI 8%‘2 }] Eﬁémén hich
indicates that aﬂf@PFcﬁ*@ﬁ%Uﬁ@EWhén%Ffé’ﬁ%@‘Pe?l‘&ﬁ‘f‘tﬁén:ﬁéﬁb F9"WER Festored: 1he yay code

decoder 1004 dggpdgns QalAkecaipinepRioRIRarandipratieiighh langthva? isfichiginesents the
number of bits of an information field. The length field setting unit 1006 saﬁﬁ? S S cong‘length

field length-2 asre length field setinponid A0meekidRadvel PP SG1HPR PEHETENd outputs
the set length figld to the WkATUNGULL §KaR T8 e ardaiiraninegetnit IO lefgta_1_error
et hlgh’m unframing unit 1002 extracts information bits with reference to the length field
representing the length of an information field. The decoding unit 1008
decodes the restored information bits to output video data.
The encoding methods and the decoding method according to the
present invention described above can be written as computer programs.
15 These programs can be stored in a computer readable recording medium.
The recording medium includes magnetic recording media such as floppy
disks or hard discs, and optical recording media such as CD-ROMs or DVDs.
Also, these programs can be transmitted via a carrier wave such as Internet.
Each of the programs includes a code and code segments which can be easily
20 inferred by the programmers of the technical field to which the present
invention pertains. The encoding methods and the decoding method
according to the present invention can be realized within general-use digital
computers by reading the programs from computer readable recording media
and operating the read programs.
25
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.



the length field setting unit 1006 sets the first length field length_I as a length field and outputs the set
length field to the unframing unit 1002. The 1o unfram'rlgl; unit 1002 extracts infgdr@ation its %/%
reference to the length field representing the length of an information field. Th GRS Th 8
decodes the restored information bits to output video data. The encoding methods and the decoding
method according to the present invention described above can be written as computer programs. 15
These progrgims._can tle stored in a computer readable recording medium. The recording medium
includes magg?éﬁl & ?&MS 2dia such as floppy disks or hard discs, and optical recording media
such as CD-ROMs br DVBs maksmdrekensodiagsidtirme diandatmdaolitdingavidewvedadasuch as
Internet. EaghpiffigiRgearams includes a code and code segments which can be easily 20 inferred by

the programmers of the technical field to whigh the present  jnveption pertains. The encoding methods
and the decoding rEHGENSERDRI (5 ELT B TERR RSN SeYEEIRE e Sital use digita
computers binfeemtiatiahefipidgrams from computer readable recording media and operating the read

programs. 25 IndusinApReAbihufsARcEBra e, dae By pUa A drarHEedg e

present invention reduce overhead when multimedia data including video data is transmitted and

received undQiNGryath Eashesiiontharlenathefiside@md 30 robustness, thereby improving the quality
of an image. 21 12 (@ tesartng0dia Vémjtls fitdineddsthb érroetborettonastie dulingdia data

including V'dfaog?é“iﬁm;BFBP@'r?m%éE ?Pfﬁ‘ﬁ%&g a length field representing the number of bits of an 5
; (D) gen i

information fiel erating an error correction code by performing error correction coding with
respedétto the length field; and (c) inserting the length field and the error correction code during

2. The encoding method of claim 1, further comprising (a-1)
generating a null indication field indicating the existence of only null data, if
only null data exists in the information field,

wherein the step (b) comprises generating an error correction code

15 by performing error correction coding with respect to the length field and the
null indication field.

3. The encoding method of claim 1, wherein the step (c) further
comprises performing RLP framing for a fixed-length RLP frame and
20  inserting a series of fill bits having a constant binary value during the RLP
framing to achieve byte alignment to complete the fixed length.

4. The encoding method of claim 1, wherein in the 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;



radio link protocol (RLP) framing. 10 2. The encoding method of claim 1, further comprising (a-1)
generating a null indication field indicating the existengg of only null data, if on%cr}]é%l dat exésﬁ%'n the
information field, wherein the step (b) comprises generating an error correction c%na?rp ming
error correction coding with respect to the length field and the null indication field. 3. The encoding
method of claim 1, wherein the step (c) further comprises performing RLP framing for a fixed-length

RLP frame and 20 inserting.a series of fill bit ving a constant.binary value during the RLP framing

10 achieve byte alg e B TG R LU TS L e e S SRE BRI R ST A whorein i

the step (c), Ri®rmatioindiflda variable-length RLP frame is performed, and the insertion of 25 fill bits
is not performed. 5&5?@@%9&'{ rﬁﬁt@?o?fcﬁm‘éﬁt%ﬁfBédé*U?%%rWﬁ\ﬁ“{f&rHﬂ%éﬁ%ﬁ@fﬁeCtion

coding in the step (b) is, Golay coding, and the error correction code is a Golay code which is

generated b§‘ﬂ$éréo@®qc &%t(f%g[ﬁema ﬁ? ¢34 g multimedia data including video data,

comprising: (a) gen@ ptimgeatingftine digld <ielddvieheiroideor tietti @oopdseih dhecaprdeatfon layer

data unit; 2 j fi resenting the number of bits of the
%&@ﬁg@gﬁgﬁg&gf&%ﬁ‘ [N SEREFIY d’alﬁéqgjﬂt @‘E}e@%

information fie ating anerror correction code b rforming error correction coding with
respect to the length field; and 5 (d) inserting the fields and the error correction code in the course of

forming a physical Ayer saiMigedatadimi (G&thdd’ ol bRapn@®dfogthesteodnriaiy e further
comprising (R L3HY M BB SHBRECAVINGSN RAVIAG 2R FSGIRENNRL E RS Yth.
10
8. The encoding method of claim 7, wherein in the step (e), the
predetermined length of the window is 20 msec, and fill bits having a
predetermined binary value are inserted to complete the 20 msec length of
the window.
15
9. The encoding method of any of claim 6 through 8, further
comprising inserting a marker which has uniqueness and a predetermined
length, between the information field and the fill bit region.

20 10. The encoding method of claim 6, wherein the length field is
inserted to the rear of a MUX header.

11.  An encoding method for wireless transceiving of multimedia
data including video data, comprising:

25 (a) generating a plurality of information fields depending on the
number of application layer data units that can fit into a predetermined
window;

(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).

35



10 8. The encoding method of claim 7, wherein in the step (e), the predetermined length of the
window is 20 msec, and fill bits having a predetermingg binary value are inserd % conH)Ietf tgg 20
msec length of the window. 15 9. The encoding method of any of claim 6 thro % RPHET 0
comprising inserting a marker which has uniqueness and a predetermined length, between the
information field and the fill bit region. 20 10. The encoding method of claim 6, wherein the length field

is inserted to the regy of UX hea er. 11, &\n n(gpg'n mﬁihod fOF V\Ilirﬁt?ss trapscﬁving of
multimedia data incltding vided tat %rﬁb‘?l ﬂ§ ) Jgﬁﬂe m‘ﬁ’.ﬂS&& aﬁit@pcﬁ [5fotMation fields
depending ol@)ies datanaribisapplichdads IMEXdatbhits thateasefiofras dipseddveastanstardindow; (b)

generating adeagiy Erst @areating Mierseatisfitiedn Moz oisRiisdareath Héheaderafitypf
information f’%géfg@ ﬁ?ﬂeér‘]]ﬁratmg an error correction code by performing error correction coding
I

with respect't ; 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). 352312 De,cgemb% a%)ﬁilét Jﬁ@wﬂygﬁnﬁm@o@é ?ag? ﬂ,gcwmiigiggoamgzation layer

data unit is an H.223_MQX PDU in the case of altH.324M standard, or a packet data unit,’' which
satisfies an A¥PBEeNEard, in the case of an H.323 standard. 5 13. A method of encoding multimedia

data including videgaiagstigritingsing: state of a channel;
if it is determined in step (a) that the value of the state of a channel
10 is at or below a predetermined reference value;
(a-1) generating an information field which is video data comprised of
an application layer data unit;
(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).

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.



(a) estimating the state of a channel; if it is determined in step (a) that the value of the state of a
channel 10 is at or below a predetermined reference%jlllue; (a-1) generating aj: irﬁormﬁt}gn g? which
is video data comprised of an application layer data unit; (b-1) generating a le at Fiek r ing
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 tA® pred¥fegnirRdingfé@vice valuwialess smnracaiy i gloiamykbndditation fields
which are a giyfalinoRfHfigation layer data units which can fit into a predetermined window; (b-2)

ti length field ting th f th b 25 hits.i h of the plurality of
iormation fiewds. (- YERe S R SFRIP LI OROR RS SR AL SRR B g with
respectto theuenigér fiéIbitaraf @A2ARISeptrydothd;fields and the error correction code in the course of
fani lication | : | ) ta unit
aligning an app 'Ca%oﬂuﬂﬁﬁrg‘f%ﬁ&o@.'g@mj%@@t&ﬂ%‘ﬁ@%ﬂﬁﬁﬁ%@‘ﬁhé@| AR AOH Grofifta uni

(SDU). 14. The encoding m aim<13, wherein t pplicatidn layer data unit is an H.223 MUX
PDU in the case of 3 SHIAPERAIRRCOd g A8t faRGaNST Al RR PR IRISCHTAS®Nstandard, in

the case of aipde Wy3padstrmiimg stot Lbeestidrcdiidd withnrespetin toddidde fgthvifieliess
transcelvmg%ﬁg%%nbﬁnﬂlqng%p%%%@ri%ﬁ length field generator for generating a length field

representing er of bits of an payload;
10 an RLP framing unit for performing RLP framing and inserting the

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;



a null indication field generator for generating a null indication field; an error correction coding unit for
generating an error correction code by performing err, g correction coding with reﬁoectt theabe th

1% SHAAYSH erting

field and the null indication field; and 10 an RLP framffig unit for performing RL
the 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 perforéniréq RLﬁ fr%nlrgin%fc& a fixe}i-ﬁep%@ RLPil;r]ame ang ipsertin%ta series of fill bits
having a constant Bﬂat{/r LR gpt SR K2 ir?g Qﬁ%be%ﬁ% gﬁg%n?gﬁ{? &%Hﬁplete the
fixed length. CRde7bY IReHocoting esacsorraation Sodingealitin taepaab feaiiienatt) Rellframing for
a variable-leggtp RLP frame is performed, and the insertion of fill bits is not performed. 18. The

encoding device of a P/of.claims.ﬁf through.17, wherein 25 the error correction coding unit performs
Golay coding, and e SUREIRIEBR BSHEIEE B P IA aNehiF S HORGARRAHD Tty coding,
19. An encotlrgctavise fof foineless & aiscsival dayfensiinetad ataaymid D4 g: 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 Ien%t_h field

representing the né@ber 66 HAARI AdpRaf-Agim Bhduber semriisebaddleiion coding
unit for geneirggiodion eimitrfopriestotingdiiedis e tachivgechptecaligetitentadicomithetesgect to the

length field; \ﬁﬂ\%%f&m\?i% g@?ﬁéﬁﬂgﬁ@%@)@;@ and the error correction code in 5 the course of

forming a physical layer servic he encoding device of claim 19, further
compriging a fill bit

21. The encoding device of claim 19 or 20, further comprising a
marker insertion unit for inserting a marker which has uniqueness and a
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.



insertion unit for inserting fill bits to achieve byte alignment to complete a window having a
predetermined length. 10 21. The encoding device ofégiim 19 or 20, further cq?%isin %&E@E@
insertion unit for inserting a marker which has uniqueriess and a predetermined| r‘f’éﬁiﬂ 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 coyyrol signal having a first lo icgtqe.val# of the state of a c&an el i? at or below a
predetermined refefetice v CHNH SIBURNAE 20 CIFor SoRdIFIIMAS RIS FHE vatue o
the state of alakanmdt is andidethe WidoetEiiihéd Heterass abare His Adbhatandate dgenerator for

generating apdpismdRNdigld WHIH SaYisResCatrIquDeETisacheirl ARt EWRiRF 91 in
response to t%e%cont ol signal having the first logic, and generating a plurality of 25 information fields
which are a ﬁ ﬂﬁ’f f application layer data units that can fit into a predetermined window; a length

field gemerator for generating a length field representing the number of bits of an RLP payload; an

error correction codz?qg un'rl—e&]gg %ﬁ?g@gﬁﬁ\’%&we%ﬁ% ?@ﬁgp&@m@@%@ﬂgtﬁﬁﬂr correction

coding with respect to the framing unit for Inserting the fie he error

correction cRRTAMMR %ﬁsféquﬂﬁwfi%%%@QT&%F&%R@:BJ@@??D@&B%? Saedengtine
encoding defiisiel ofdaimiRihditatien fleldimtidatinn dayer otate ctidriscad &l @dangUbe FRWIn the

case of an Hr%% r e i i aﬁlﬁilﬁ a in the case of
an H.323 standa%5&&‘?)?4(1%1 ?%(eg g%g?ﬁ‘ﬁb %(Fé{\i/%gre 0 édzg]m%%? W eréfﬁgt%%ﬁrﬁ%n%ggﬁ[%d
10 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
15 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 field, generating an error correction

20  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:;

25 (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

30 (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



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 frgming for a fixed-length Fﬁ;P framing, a2§ rther
comprises a fill bit 10 insertion unit for inserting a seri?? of fill bits having a con Aa?ﬁ?dlkgﬁﬂ 81 he
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 15 of fill bits is not performed. 26. A methqd.of receivin d decoding frame data encoded
by an anoosing maD SRR e e R L B e AR S R IR AR o of an
information feingdaditiait gaerrdy duitebitdn 20 code by performing error correction coding with

espect 0 he s W%ﬁlﬁigiﬁ§qjl§'ﬁ;%ﬁﬁfw@>é6%it§@6f(fﬁ)thﬁfﬂr@r?ﬁGﬂgrﬁ?ﬂﬂ?ﬁﬁ%ﬁfﬁi@“ code i the
course ot framing, em (o{0) rIsing. TgSO n om {ame a Q' Irst 1en e
ropresenting SREISAN ARG ARG oS A0 4 B TRt Il Bl B ok B ASTALEShing the
numbes of bits affithbitregicatjdH Yegiootbrederddid @sharinfocoratidiniitode; (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 30 (d) performing decoding with reference to a set length field. 27.

The decoding meth@8-of cld¥® 98CRAAS BEHRLiIRG ClaimedRring aral theifsmingid representing
that the inforpraties sfigldisdidied|iwkhpnotoaits; (R1dD) Arbdhidegemrbes 903 (f) determining whether the

null indication field represents that the frame is filled with only null bits, wherein if it is determined in
step (f) that the null indication field represents that the frame is filled with only null bits, even if "1" is
generated 5 in a fil2Bit redibg, decediporayetiaed af arintotthatbemindhertiamirgding method of

claim 26, whergee i§aMigthod 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.

15 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

20 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

25  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;

30 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



process is a radio link protocol (RLP) framing process. 10 29. The decoding method of claim 26,

wherein the framing process is a method of forming g physical layer SDU withgut using RLP, ér ing,
and further comprising (f) inserting a marker which he?%guniqueness, between gl.?é rﬂ%?ﬁ?g%@ gj:gland

the fill bit region. 15 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 informatiqn field ,ﬁﬁn errot ?orrlggti%n cod'trﬁ%unit thII_’ Fefrartin ?nnef.r rcrgorrec{ion code by
performing error c@rr%%ﬁg Q&jhl]% \Nfﬁ[n es e%ﬂ% firt f%r%fhr?ie(ﬂd’p &9 HEIG % 98BNt for
performing fldaeagdata.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 fig|d from regeived service data unit (SDU) frame data, and outputting an
error signal haing S fret ISHE REEPRITHAENIF LGRS A0eNRBLFIh B G UL ROLEIRG e s
length field, dadirg it Gaeynaatidgaard dthewreoticoredt aleamie feradstwlaygcadecond length

field representing the number 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 Ient{;th field in_response to the error

signal having the fid€logid&Vethad Raskeyzing-aidtinRARHALAR tirSMibming unit, and
setting the firaulgmastitetthas, aienpiisiiety (a)rgsparstitg anlerngtisifivll hepiegertangtbelogic level

and outpultti irst | fle i it : . r 3 ing unit for
docoding e BloR BT Rt dohaiet BAE R e B I AR 5o
whereirt the BabFeeR«ati@PYicating |ayssapdaiipgysisdthayafor correction code is a Golay code.
32. A method of packetizing multimedia data to transmit multimedia data, comprising (a) generating a

length field represeggpg thIehe method of claim 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



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 claim S%t?wherein the layer betw an applicati
and a physical layer is an RLP layer or a radio link co (ff\x?ﬁ 823&1%%

ol (RLC) protocol layel; Cf

layer
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 dgia transferred from the 20 ica) layer. 35. A method of packetizing multimedia
data to transmit mégmedﬁga@?iﬁgﬁpéﬁ%@dﬁ%ghghﬁﬁ '%@}a‘?ii@(ee Te%étW%%&%lt while data
packetizing ispieatian lnyeeaagkaiwyeiealkayepit &bl sublayes arphysiedilayer. 36. The

method of clgispeis aberiBR NG MalHy R RERBtIEY VaResAA KRS TSI tRRresenting the
length of a pa%load m%gldlng the data'unit. 30 37. The method of claim 35, wherein the layer between

an applicatiB

Y3eakh

&physical layer is an RLP layer or a radio link control (RLC) protocol layer,
which packetizes data transferred from the application layer. 35 29 12 December 2003 38. The

method of claim 35q¢here; ication: ysigal rrisia MUX
sublayer or a medit?r%' acﬁ@gcﬁg%féﬂgggﬁe%ﬁv i %?aggléﬁ}{feés%gagg @ngg%dgﬁgﬁﬁ It e

. vhic
physical Iayéﬁ@%@ew@gﬁ@lﬁéﬁr@taé?ﬁﬁsg?%%i'r'ﬂﬁN

length of a pmdeat@dcluding the data unit, and fill bits are inserted.

10

15

20

25

30

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.

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.

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
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.

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

AigrRe SRt AR TEbiSs8REng the



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 dgta unit of the layer belo t&? applicati é er
while data packetizing is performed in the layer betwe%ﬁ)?an application layer \zﬁ/@ e?Bﬁ 8’5%@ 3?/ 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 mettéoi of ¢ aim 40"w (Iarein therlaé&eér betvc\;/dgeg an atffliéat%)r} layer and algh sicalnlayer isa
MUX sublay For & A%P%ﬁe%, %@{%30 ﬂzpe% SR APsterred fo & EE}X/%C ?m% .43. The
method of clammefplivatmliayece@pd® prasieal ddysraligning 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 inttH] Qgtﬂ%%ffﬁgﬁ'éﬁpmﬁﬁﬂe&?eﬁﬁ%gg %rtﬂfi%ﬂfﬁayer. 30 44. The
methodsof claiml idedie datahetepriaing a stapdia plignareia detenratlgyeerauich the application
layer, and a i ' il bhg,rﬁ ? fi ' t a
payload inclggg%%ﬂgé(%a%\gsjﬁﬂrgﬁisﬁggqvéﬂ ina act%ijraﬁ%k’t eﬁggﬁ%ﬁ(ﬁ%ﬁégza t?ep’r %gés below
the applicatiGrl®¥RYs, Whirpaeretistigandalrtianslarrd fromaan applipslioniayeRlds 884 a physical
Ia%/er. 45. ﬁ teebed stpacidlair neutiatadia idgar;emmtﬁ]msémaagaéa,ismmeid_g alstep (@)
wherein when. S sfefr | L first layer,
and a Iayef‘&\llﬁ??g ﬁp{a?cvgé%e@ggéj ?é%gﬁégrﬁé%n@h%égl%ﬁg@%yéﬁg |§e59§§fégr§8g2&nd layer, a
data uhit gettBeatayen etweeshthryapd csitinadayehanddkrrR@hystasal tiayefst layer while data
packetizing is performed in

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



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 'g cond

layer is an RLP layer or an RLC protocol layer. 48. Tﬁé method of claim 45, w eﬁgr §§$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 sei Bcliplllayer an%& Eél}a unit to.which, a Iengrth field rz resenting,the length of a
fit a

payload inc Sé{l%a {RSTALS ?S%e(]co% ﬁ[gr?e %ﬁh"iw ! R uﬁ}? |s§?§)9 M tata
packetizing i8pddotatal unithie InichealiaasterapfliRitiends lepgthrficiderppyerantiy@r. 49. The

”l‘e_thOAf'SOf CA&%@_I@?}}QN‘%‘Q{?H‘ W@éﬂ'%@%@iﬁg%&é@%ﬁé@?@%w 'éyé? nEQ:I mmmde”:‘o? of
claim 48, wherein the secon er is an ' Tayer or an protocol layer. 51."The method of claim
45, wherein RG] DR SUBET WIS SaIBE e 7R ORTOTIS S hR aYer. is set
to be adirst ¥etayeeatitbaalppicatibicHayskatizktheapdn yrsicsfelage from an application 31 12

December 2003 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 ad¥@d aréREdREtNREhAT MO iveIeFeiIR e AYETdSA packetizing is

performed inviiEXagertdyeineeanhel Aplispdion 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

multiniédia data to #@nsmitheumetearh ebeaisorbdriswieseifehepaters HayesisaayBl-Rnich

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



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, i set to be a second layer, a data uni
generated in the first layer is aligned within a data uné f the physical layer wﬁ%e‘%%‘f&fﬁé?a{é&% 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,
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which packetizes data transferred ffrom an application_ layer, Is set to be a second layer, a data unit

generated irththgr-ehysigablanaravailg Qﬁ%&ﬁﬁl&t'ﬂm@ isiReFArIRAdhtheIda¥Fesenting the
length of a prstwee i thelmophicatiain laybarertities prrgsidighkr/eithin 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
methotbof packetiz®@ muilifonethed ©f edaism R Bnwiheiadm thedirst \@vien isvlen a layer, which

packetizes dgfe)(aBeistE§er or an MAC layer.

60. A method of packetizing multimedia data to transmit
multimedia 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.



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 met§$d comprises a step (a) (énq nln% %?]ﬁ unit
generated in the second layer within a data unit of the first and aligning a data ‘*’g%erﬁl% ?fhe
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 Iayer 61 The method of claim 60, wherein the first
layer is a MUX sublayer okan MA%Z %4 ! d th é}lga el IS AN RLEﬁg er or an RLC protocol
layer. 25 62. A method of Sam(% A r%ﬁ ﬁlﬁé Ié‘% avi % (Jj]a?a comprising (a)
receiving dagpiplitation davaganitr nﬁw@dmrhg @MMfWﬁMrﬁﬁdMﬁ&@k@mﬂig the data
in the layer {eiwpeiciharalicaiiondayaranstarrbysiciianes pi Sdal igy@ethod 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. 33 12 December 2003 64. The method of
claim 62, wherein tb& layef batthed arf ctqnﬂichédzitagenaﬁhepﬁasiaialagaleis&imux sublayer or an

MAC layer, whi mﬂﬁm C e %tgr d of
depackeﬂmn@%ﬁu tlme(? 5ggl%ata ore elve |me ad%}césr!gﬁls%ﬂ %ri‘gg |ﬁ:;ﬁ§]8ta|nclud|ng a
length field FEpEsSRtRABeIsRatErQf @a@’e@lﬁ‘n&'ﬁfté)\f/@n&ﬁré%% FettRDgata in

the layer bettheeti=tn apiptieddgieiayetvaodra ahyaitsiidalien 18yes. dig ampmcslozﬂ q@y@r65, 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 Bétween an 18@pplidwmeairedied el Y&b@f@%WﬁUbﬁ%@bb@BN@ﬁﬁrﬁMAC layer, which

depacketizeg gpiR HAORIRIIRS o hpmaieispld§erris 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



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 d ?9 nit of
the layer below an application layer, and depacketizin%gthe data in the layer bé 88%@852 ion
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 tg the application layer. 71. The method qf claim 69, wherein the layer, between an 30
appiication 1K) AU SR EaV Al oA AR SRR ok L A LS Jeh DRI IR data
transferred fapplinatidydayerged itre physieahdalyerclaim 67, wherein the step (a) is a step of
receiving data aligned within a data unit including a length field representing 34 12 December 2003 the

length of a payload,,and acketizing the data ig the layer befween the applicatjon layer and the
ohysical layer. 79, i mel G TOPLAF SoCBHRR BTN A SN D655t Fbbiing cata
obtained by efigetejdngdaiaiobttieethbydiligrihgia dethiomeithiehertiotthdiagdibeitsy an
application | i é\?{éel'm %Whgp BN W j A 0| ive multimedia data,
comprising ?@éb (Lz% of: Wkenggfafg/%{r), |chﬂ§g)de%ac |ze6?:]§ta 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 layer4receNingetiatalindegagkitizingithraetinietid idatzeteccsrsivayer is aligned

within a dat it i y cketizing\the. | laye een the application
layer and 1 Q!a{lp %@?@a@%{%ﬁég@ﬂsﬂ? rg)e%h%%éf(c%i?f %%vﬁérg% _ é‘f‘l;risﬁ ayer is a MUX sublayer
or an MAC |8gpagketizeneatetiansiesram franwadrbysinaldayefidimget e Prshyer or an RLC
protocol layqgyet Herlraadirst ovkiaii dépubissindb@iatertansteldestdan 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

15 the physical layer.

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

20 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:

25 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

30 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
35 MUX_sublayer or an MAC layer.



steps of: 25 when a layer, which depacketizes data transferred from a physical layer, is set to be a
first layer, and a layer, which depacketizes data transé(;rred to an application Ia , IS set to
second layer, receiving data in which a data unit genérated in the second layer, EHE G
including a length field representing the length of a payload including the 30 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 35 MUX sublayer
or an MAC layer. 35 12 December 2003 79. The method of claim 77, wherein the second layer is an
RLP layer or an RI/® protbbel mpshaisy, alainméthouhsrainirisacendiarerse@iaiRinbBludes the
steps of: whes\ @ fayieanMRICT ¢easks! ata transferred from a physical layer, is set to be a first
layer, and a layer, which depacketizes dafa 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 fie8@ reprébentimet tioel lohgiaion & paybadteinctheisiepd apinclodesdlaeded, are
aligned Withi&ép@bz.unit of the first layer; and depacketizing the data in the layer between the

an

application laye " 15 the physical layer. 81. The method of claim 80, wherein the first layer is a

MUX sublayer or aNRRTadavienydichderrekstize e datstianatarirddsmamingieals an RLP
layer or an ngtep[mt laybe &&iﬁmmgm@@m@jmmmmmmmive muItim_edia
data, compripAH @ oh UBBNRRIaY RN S 3ARAEeIES A 1 eHEb ARy  Phvsica
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.



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 |r~?%|e first layer is allgne t@ln aﬂa%ta(;i&{égf the
physical layer, and depacketizing the data in the layer between the appllcatlo

physical layer. 84. The method of claim 83, wherein the first layer is a MUX sublayer or an MAC layer.
36 12 December 2003 85. The method of claim 83, wherein the step (a) includes the steps of: when a
layer, which depackgtizesdata tra ical lay, r i, set 1o {9 fl ag/ﬁ r, and a layer,

which depacketizes data 5 gng}g t8 aﬁ%%llc t| %E%P %e%tpopb e? receiving

data in whiclst@gatafunit generated in the first layer, and a data unit to which a Iength field
representing the leRgia AR BFERARHNSEL Eéi@és%&ést?gﬁ%ﬁé%qwﬁﬁﬁ phg ceflata unit of

the physical Ia er; and o acke n the ata [n the laye e cato ayer and 10 the
physical lny R3S ﬁé%ﬁ%pea USSR A PIGE: SERAKHEINONR o an MAC layer
15 87. Ih_e rtmheﬁeafeniaimm appdacearhmlnela;eqr (8 seluddsalee ssepsdiayberedaixngvhich
depacketizey dalaq Al s mRSIEt RPN BRETIAE ol Shify 8 o BIRYE, Which

s data transferre a secon

depacketize to an application layer, Is set to b layer, recelving 20 data in

which a data\HERénisReh fiekkrertespatingdhedsndinioka nrrioasHgdising theAata field
representinauthit isrglidefl adreylashdntvithio theldataumitef ehadghds yal digeedamithis a data unit of

the physical layer; _ﬁgg ﬁﬂcz{)ﬁat%%téz% @%a]tﬁ\ E{}B éﬂ%@ﬁg S%Jﬁ\t]\ggﬁr}ﬁhee aappﬁhggmﬁ I@Qeé'raé}qd 25 the

physical layer. 88. wh layer Is'a
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



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 layey, which depacketizes data transf rrez%] rom a
physical layer, is set to be a first layer, and a layer, w ?ch depacketizes data t a@f@?%ﬁ%Sr 66%“
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 37 12 December 2003 data unit generated

in the first layer. is aligned within a.data upit of the physical layer. and depacketizing the data in the
fayer betwed IR I IEARAR AP TS BSHRSEa Ao s AR A SR T o, wherein the
first layer is @ysicallayeer anddrpackgtsringthendata dndheyi@yierapevpanydeor an RLC
protocol layespplication 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.





