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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 particularly, 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
receiving system. Background Art A wireless transmitting device and a
wireless receiving device of a wireless code division multiple access
(CDMA) system includes a plurality of ~s 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 IS-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 2o signaling portion and includes a
radio link protocol (RLP) layer or a radio link control (RLC) protocol
Payer, 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 Zs provide
flexibility in terms of its network-independent characteristics. FIG. 2 is
a block diagram for explaining framing performed in an RLP layer. If there
are N applications such as a first application, a second application, ...
and an N-th application, N RLPs, that is, a first RLP layer, a second RLP
layer, ... , an N-th RLP layer, are provided. The RLP layers are 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   12
December 2003 WO 00I78054 PCT1KR00/00615 2 physical layer, which is
performed in the RLP layer. In this process, a packet data unit (PDU) of an
application layer (for example, an H.223 MUX_PDU in 



the case of an H.323M standard, and a packet data unit for H.225 in the
case of an H.233 standard) is rarely completely aligned within a 5, 10 or
20 msec s window without insertion of overhead. Accordingly, there are
three cases shown in FIGS. 4A through 4C. FIG. 4A refers to a case where an
application layer data unit (PDU) is aligned within a physical layer SDU.
Referring to .FIG. 4A, in this case) overhead may be increased due to the
excessive number of fill bits. FIG. 4B 10 refers to a case where two or
more application layer data units (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 so which overhead is reduced, and error
robustness is increased, so that the   12 December 2003 WO 00I78054
PCT/KR00/00615 3 transceiving of multimedia data including video data can
be performed more reliably and efficiently in a radio environment. Another
object of the present invention is to provide an encoding device which
performs the encoding method. s Still another object of the present
invention is to provide a method of decoding frame data which has been
encoded by the encoding method. Yet another object of the present invention
is to provide a decoding device which performs the decoding method. To
achieve the first object of the present invention, an encoding method 10
for transceiving multimedia data including video data in 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 ~s 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 zo 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 is 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 ~o for transceiving
multimedia data including video data under a wireless environment,
according to another aspect of the present invention, includes:   12
December 2003 WO 00/78054 PCT/KR00/00615 4 (a) generating an information
field which is video data comprised of a data unit of an application layer;
(b) generating a length field representing the number of bits of the
information field; (c) generating an error correction code by performing
error correction coding with respect to the length field; and (d) s
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 under a wireless environment, according to still
another aspect of the present invention, o includes: (a) generating a
plurality of information fields which are a plurality 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) ~s 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 under a wireless environment,
according to yet another aspect of the present invention, o 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
2s 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 o 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  



12 December 2003 WO 00/78054 PCT/ICR00/00615 5 sum of the number of 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 forming a physical layer service data unit s (SDU). To
achieve the second object of the present invention, an encoding device for
wireless transceiving of multimedia data including video data, according to
an aspect of the present invention, includes: a length field generator for
generating a length field representing the number of bits of an ~o 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 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 ~s 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 2o 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 2s 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 3o 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   12 December 2003 WO
00/78054 PCT/KR00/00615 6 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 (PDU) in response to the control signal
having the first logic, and generating a plurality s of information fields
which are a plurality of application layer data units (PDUs) 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 code by
performing error correction coding with respect to the length field; and a
io 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 method including generating a first
length field representing the number of bits ~s of an information field,
generating an error correction code by performing error correction coding
with respect to the first length field, and inserting the first length
field and the error correction code in the course of framing. This method
includes: (a) restoring from the frame data the first length field
representing the length of the information field; (b) restoring a second
length 2o 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. zs The decoding
method further includes: (e) restoring a null indication field representing
that the information field is filled with null bits; and (f) determining
whether the null indication field represents that the frame is filled with
only null bits. It is preferable that if it is determined in step (f) that
the null indication field represents that the frame is filled with only
null bits, even if "1" 



so is generated in a fill bit region, "1" is not regarded as an information
bit.   12 December 2003 WO 00/78054 PCT/KR00/00615 7 To achieve the fourth
object of the present invention, there is provided 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 s coding unit for
generating an error correction code by performing error correction coding
with respect to the first length field, and a framing unit for performing
framing and inserting the first length field and the error correction code
in the course of framing. The decoding device includes: an unframing unit
for restoring the first length field representing the length of the
information io field from received service data unit {SDU) frame data, and
outputting an error signal having a first logic level for indicating the
existence of an error upon restoring the first length field, if an error is
generated; an error correction code decoder for restoring a second length
field representing the number of bits of the information region by decoding
the error correction code; a length field ~s 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 zo 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; zs 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;
o FIG. 4A is a view illustrating a case where an application layer data
unit is aligned within a physical layer SDU;   12 December 2003 WO 00/78054
PCT/KR00/00615 8 FiG. 4B is a view illustrating a case where two or more
application layer data units are aligned within a physical layer SDU; FiG.
4C is a view illustrating a case where an application layer data unit is
aligned within two or more physical layer SDUs; 



s FIG. 5 is a view showing the structure of an RLP frame to explain
problems caused upon RLP framing; FIG. 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 ~o 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; F1G. 7C is a view
illustrating the formation of a physical layer SDU ~s (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; zo 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; F1G. 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; is 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 3o present
invention.   12 December 2003 WO 00I78054 9 Best mode for carrying out the
Invention PCT/KR00/00615 An encoding method according to a first embodiment
of the present invention shown in FIG. 6 is applied to radio link protocol
(RLP) framing to form an RLP frame having a fixed length. Referring to FIG.
6, in the encoding s method of the present invention, 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 field is
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 



~o data is generated, in step 602. Next, a Golay code, which is an error
correction code, is formed by performing Gofay coding, which is an error
correction coding method, with respect to the length field and the null
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, ~s 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 o 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. 2s 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 o an error, "1" is not regarded as an information bit.   12 December
2003 WO 00I78054 PCT/ICR00/00615 10 The length field and the null
indication field are protected from errors by the Golay code. Hence, when
Golay decoding of the Golay code is performed upon decoding, the length
field and the null indication field can be restored by error correction
even if the inserted length field and null 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, 6Q2, 604 and 606
in the first embodiment of FIG. 6 are performed, but fill bits are not
inserted o since a variable bit rate is allowed. FIG. 7B shows the
structure of a frame formed by the encoding method according to the second
embodiment. It 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. ~s In the above two embodiments, encoding using RLP
framing is performed. However, transparent transmission of video
information due to a 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. 2o 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. In this embodiment, first, 2s 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 within a physical layer SDU. ~o
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 00I78054 PCT/KR00/00615 11 the information
field and a fill bit region. Referring to FIG. 7C, which illustrates a
process for forming a physical layer SDU using the encoding method
according to the third embodiment, it can be seen that an application layer
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 overhead, 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 marker is placed in front
of the fill bit region ~o filled with null data "0". 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 



,s 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 zo
invention can be applied to the case where at least two application layer
data units (PDUs) are aligned within a physical layer SDU without
pertorming 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 zs 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 3o coding the length
field.   12 December 2003 WO 00/78054 PCT/KR00/00615 12 The generated
length field and Golay code are inserted within a physical layer SDU in the
course of forming a physical layer SDU. In 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 s the 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 the fourth embodiment, it is possible to reduce
overhead, which is caused upon RLP framing, and data o generated 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 ~s
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 o 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 zs 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 into an 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 o 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.
12 December 2003 WD 00I78054 PCTIKR00100615 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 layer data unit (PDU)
is protected, so that error robustness is increased. FIG. 7F illustrates
the formation of a physical layer SDU using an encoding method according to
a sixth embodiment of the present invention. o The encoding method
according to the sixth embodiment is applied to the 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 ~s 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 ~o 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. zs 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. ~o Referring to FIG. 8, which is a block diagram
of an encoding device according to an embodiment of the present invention,
the encoding device   12 December 2003 WO 00/78054 PCT/KR00/00615 14
includes a 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 and outputs a high level control signal
CONTROL s if the value of the channel state is at or below a predetermined
reference value, and a low level control signal CONTROL if the value of the
channel state is above the predetermined reference value. The channel state
information is obtained from a back channel. The information field
generator 802 generates an information field ,o INFORMATION) which is video
data comprised of an application layer data 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 ~s 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} far 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
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 is 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 the RLP framing.
In this way, the framing unit 808 outputs a physical layer   12 December
2003 WO 00I78054 PCT/KR00/00615 15 SDU frame. The length field within the
physical layer SDU frame is protected from errors by the Golay code. The
important points in the above-described embodiments will now be indicated.
s According to an aspect of the present invention, a length field
representing the length of a payload is inserted when data packetizing is
performed in the layer between an application layer and a physical layer.
The layer between an application layer and a physical layer may be a radio
link protocol (RLP) layer or radio link control (RLC) protocol layer) which
~o packetizes data descending from the application layer and/or
depacketizing 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. 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, 3o 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   12 December
2003 WO 00178054 PCT/KR00/00615 16 packetizes data descending from the
application layer andlor depacketizing data ascending thereto, is set to be
a second layer, a data unit generated in the second layer is aligned within
a data unit generated in the first layer while data packetizing is
performed in the layer between the application layer and s the physical
layer. Here, preferably, the first layer is a MUX sublayer or an MAC layer,
and the second layer is an RLP layer or an RLC protocol layer. According to
the encoding methods of the embodiments of the present 



invention, data is aligned to generate a variable length data unit while
being packetized in a layer between an application layer and a physical
layer, and ~o a length 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 a multimedia data encoding method
,s 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 2o 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 2s method which further includes (b) inserting a length field
representing the length of a payload including the data unit) after the
step (a), it can be decoded with reference to the length field. Also, in
order to transceive multimedia data, a data unit of a layer below the
application layer is encoded by a multimedia data encoding method 3o
including (a) aligning a data unit generated in the application layer
within a data unit of the layer below the application layer white data is
packetized in   12 December 2003 WO 00/78054 PCT/KR00/00615 17 the layer
between the application layer and a physical layer, and 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
application layer, and a data unit to which a length field representing the
5 length of a payload including the data unit is added, within a data unit
of the layer below the application layer while data is packetized in the
layer between the application layer and a physical layer, the encoded data
unit of the layer below the application layer can be decoded with reference
to the length field. Also, in order to transceive multimedia data, when a
layer, which ~o 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 data
unit generated in the first layer is encoded by a multimedia data encoding
method including (a) ~ s aligning a data unit generated in the second layer
within a data unit generated in the first layer while data packetizing is
pertormed 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 2o 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
z5 in the second layer, and a data unit to which fill bits and a length
field representing the length of a payload including the data unit are
added, within a data unit of the first layer while data is packetized in
the layer between the application layer and the physical layer, the encoded
data unit of the first layer can be decoded with reference to the length
field. Also, in order to transceive multimedia data, when a layer, which
packetizes data descending to the physical layer andlor depacketizing data
12 December 2003 WO 00178054 PCTIKR00/00615 18 ascending therefrom, is set
to be a first layer, and a layer, which packetizes data descending from the
application layer andlor depacketizing data ascending thereto, is set to be
a second layer, a data unit of the physical layer is encoded by a
multimedia data encoding method including (a) aligning a s data unit
generated in the first layer within the data unit of the physical layer
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. When
the step (a) is a step of aligning a data unit generated in the first
layer, and a data ~o unit to which a length field representing the length
of a payload including the 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 ,s packetizes data descending to the physical
layer andlor 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 so 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. zs Referring to FIG.
9, which is a flowchart illustrating a decoding method according to the
most preferable embodiment of the present invention, first, SDU frame data
which has been encoded by the above encoding methods or an encoding device
for performing the encoding methods is received, in step 900. Next, a first
length field is restored from the SDU frame data, in step 902. ~o Then, a
second length field representing the number of bits of an information field
is restored by decoding a Golay code, in step 904. 
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determined whether the first length field has errors, in step 906. If it is
determined that the first length field has errors, the second length field
is set as a length field, in step 908. Otherwise, the first length field is
set as a length field, in step 910. Thereafter, decoding is performed with
s reference to the set length field, which is not shown. In the first
embodiment, the information field can be filled with null data. Hence, in
the decoding process, a null indication field representing whether the
information field is filled with null bits is restored, in step 912. Then,
it is determined whether the null indication field represents that a
corresponding o frame is filled with only null bits "0", in step 914. If
the null 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 ~s (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 zo
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 is 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 so
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
12 December 2003 WO 00/78054 PCT/KR00/00615 20 length_1 error which
indicates that an error occurred when the first length field length_1 was
restored. The Golay code decoder 1004 decodes a Golay code to restore a
second length field length_2 which represents the number of bits of an
information field. The length field setting unit 1006 sets the s second
length field length 2 as a length field in response to the high level error
signal length 1 error and outputs the set length field to the unframing
unit 1002. On the other hand, if the error signal length_1_error is not
high, the length field setting unit 1006 sets the first length field
length_1 as a length field and outputs the set length field to the
unframing unit 1002. The ~o 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. ~s 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 2o 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.  Industrial
Appiicability 



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 ~o robustness,
thereby improving the quality of an image.   21 12 December 2003 What is
claimed is: 1. A method of encoding multimedia data including video data,
comprising: (a) generating a length field representing the number of bits
of an 5 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 error correction code during radio
link protocol (RLP) framing.  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
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 2o 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
z5 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;   22 12 December 2003 (b)
generating a length field representing the number of bits of the
information field; (c) generating an error correction code by performing
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 layer service data unit (SDU). 7. The encoding method of claim
6, further comprising (e) inserting fill bits to complete a window having a
predetermined length. 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. 



ao 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   23 12 December 2003
12. The encoding method of claim 11, 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 H.323
standard. 5 13. A method of encoding multimedia data including video data,
comprising: (a) estimating the state of a channel; if it is determined in
step (a) that the value of the state of a channel Zo 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), zo 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 so 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. 



24 12 December 2003 15. An encoding device for wireless transceiving of
multimedia data, comprising: 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 error correction coding with respect to the length field and the
null indication field; and ~o 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 i5 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. ao 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: 3o 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;   25 12 December 2003 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 s the course of forming a physical
layer service data unit (SDU). 20. The encoding device of claim 19, further
comprising a fill bit insertion unit for inserting fill bits to achieve
byte alignment to complete a window having a predetermined length. ~o 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 2o 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
a5 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 3o 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.   26 12 December 2003 23. The
encoding device of claim 22, 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 H.323 standard. 5 24.
The encoding device of claim 22, wherein the framing unit performs RLP
framing for a fixed-length RLP frame and inserts the length field, the null
indication field, and the error correction code during the RLP framing for
a fixed-length RLP framing, and further comprises a fill bit insertion unit
for inserting a series of fill bits having a constant logic during the RLP
framing to achieve byte alignment to complete the fixed length. 25. The
encoding device of claim 22, wherein in the framing unit, RLP framing for a
variable-length RLP frame is performed, and the insertion ~5 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 zo 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 so (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   27
12 December 2003 (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 in a fill bit
region, "1" is not regarded as an information bit. 28. The decoding method
of claim 26, wherein the framing process is a radio link protocol (RLP)
framing process. 29. The decoding method of claim 26, wherein the framing
process is a method of forming a physical layer SDU without using RLP
framing, and further comprising (f) inserting a marker which has
uniqueness, between the information field and the fill bit region. 30. A
device for receiving and decoding frame data encoded by an encoding device
including a length field generator for generating a first length field
representing the number of bits of an information field, an error
correction coding unit for generating an error correction code by
performing error correction coding with respect to the first length field,
and a framing 



2o 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; 3o 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   28 12 December 2003 a
decoding unit for decoding the restored information field to output video
data. 31. The decoding device of claim 30, wherein the error correction 5
coding is Golay coding, and the error correction code is a Golay code. 32.
A method of packetizing multimedia data to transmit multimedia data,
comprising (a) generating a length field representing the overall length of
a payload while data packetizing is performed in the layer between an
application layer and a physical layer. 33. The 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 ~ 5 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 2 o 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 z5 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
29 12 December 2003 38. The method of claim 35, 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
physical layer. 5 39. The method of claim 36, wherein in the step (b), a
length field representing the length of a payload including the data unit,
and fill bits are inserted. 



l0 40. A method of packetizing multimedia data to transmit multimedia data,
comprising (a) aligning a data unit generated in the application layer
within a data unit of the layer below the application layer while data
packetizing is performed in the layer between an application layer and a
physical layer. 15 41. The method of claim 40, wherein the layer between an
application layer and a physical layer is an RLP layer or an RLC protocol
layer, which packetizes data transferred from the application layer. Zo 42.
The method of claim 40, wherein the layer between an application layer and
a physical layer is a MUX sublayer or an MAC layer, which packetizes data
transferred from the physical layer. 43. The method of claim 40, wherein
the step (a) is a step of 25 aligning a data unit generated in the
application layer, and a data unit to which a length field representing the
length of a payload including the data unit is added, within a data unit of
the layer below the application layer, is while data packetizing is
performed in the layer between an application layer and a physical layer.
30 44. The method of claim 40, wherein the step (a) is a step of aligning a
data unit generated in the application layer, and a data unit to which at
least one fill bit and a length field representing the length of a payload
including the data unit are added, within a data unit of the layer   30 12
December 2003 below the application layer, and packetizing the data in the
layer between an application layer and a physical layer. 45. A method of
packetizing multimedia data to transmit multimedia data, comprising a step
(a) wherein when a layer, which packetizes data transferred to a physical
layer, is set to be a first layer, and a layer, which packetizes data
transferred from an application layer, is set to be a second layer, a data
unit generated in the second layer is aligned within the data unit of the
first layer while data packetizing is performed in ~o 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. 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. so 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   



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 added are aligned within a data unit of the first layer while
data packetizing is performed in the layer 5 between the application layer
and the physical layer. 52. The method of claim 51, wherein the first layer
is a MUX sublayer or an MAC layer. ~0 53. The method of claim 51, wherein
the second layer is an RLP layer or an RLC protocol layer. 54. A method of
packetizing multimedia data to transmit multimedia data, comprising a step
(a) wherein when a layer, which ~ 5 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 3o 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   32 12
December 2003 58. The method of claim 54, wherein in the step (a), when a
layer, which packetizes data transferred to a physical layer) is set to be
a first layer, and a layer) which packetizes data transferred from an
application layer, is set to be a second layer, a data unit generated in
the first layer, 5 and a data unit to which filling bits and a length field
representing the length of a payload including the data unit are added, are
aligned within a data unit of the physical layer while data packetizing is
performed in the layer between the application layer and the physical
layer. ~0 59. The method of claim 58, wherein the first layer is a MUX
sublayer or an MAC layer. 60. A method of packetizing multimedia data to
transmit multimedia data, in which, when a layer, which packetizes data
transferred ~5 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 2o 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.   33 12 December 2003 64. The method of claim 62,
wherein the layer between an application layer and a physical layer is a
MUX sublayer or an MAC layer, which depacketizes data transferred from the
physical layer. 5 65. A method of depacketizing multimedia data to receive
multimedia data, comprising (a) receiving data including a length field
representing the length of a data unit of a variable length and
depacketizing the data in the layer between an application layer and a
physical layer. ~0 66. The method of claim 65, wherein the layer between an
application layer and a physical layer is an RLP layer or an RLC protocol
layer, which depacketizes data transferred to the application layer. 67.
The method of claim 65, wherein the layer between an is 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. Zo 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. a5 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 so 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   34 12 December 2003 the length of a
payload, and depacketizing the data in the layer between the application
layer and the physical layer. 73. The method of claim 70, wherein the step
(a) includes a step 5 of receiving data obtained by aligning a data unit
further including fill bits within a data unit of the layer below an
application layer. 74. A method of depacketizing multimedia data to receive
multimedia data, comprising a step (a) of: when a layer, which ~o
depacketizes data transferred from a physical layer, is set to be a first
layer, and a layer, which depacketizes data transferred to an application
layer, is set to be a second layer, receiving data in which a data unit
generated in the second layer is aligned within a data unit of the first
layer, and depacketizing the data in the layer between the application
layer and the physical layer. 75. The method of claim 74, wherein the first
layer is a MUX sublayer or an MAC layer. ao 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 so 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.   36 12
December 2003 85. The method of claim 83, wherein the step (a) includes the
steps of: when a layer, which depacketizes data transferred from a physical
layer, is set to be a first layer, and a layer, which depacketizes data
transferred to an application layer, is set to be a second layer, receiving
data in which a data unit generated in the first layer, and a data unit to
which a length field representing the length of a payload including the
data unit is added, are aligned within a data unit of the physical layer;
and o depacketizing the data in the layer between the application layer and
Zo the physical layer. 86. The method of claim 85, wherein the first layer
is a MUX sublayer or an MAC layer. 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 ao 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   37 12
December 2003 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 the physical layer. 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. 
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