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COMPRESSION/DECOMPRESSION APPARATUS AND HEADER COMPRESSION/DECOMPRESSION
METHOD 5 Technical Field The present invention relates to a header
compression/decompression apparatus and header compression/decompression
method. 10 Background Art In some of the existing compression of protocol
data unit (PDU), primary importance is given to compression of a data
format in a single layer. One such technology 15 is the Internet protocol
(IP) header compression where the emphasis is on the compression of
specific protocol layers. Compression of header information according to r
prior art is centered on compression of Internet protocol 20
stackaddresses. Compressible headers include TCP, UDP, IPv4 and IPv6 base
header and extension header (e. g., see "IP Header Compression" (Network
Working Group Request for Comments No.2507, 1999) ) . For TCP packets, the
Van additional mechanisms which improve the 25 efficiency of VJ header
compression (Van Jacobson compression) over lossy links are also described.
For non-TCP packets, compression slow-start and periodic refreshes minimize
a period during which a packet is   . r 2 discarded due to a loss of a
header that would cause its 



context to be changed. There are hooks for adding header compression
schemes on top of UDP, a . g . , compression of RTP headers. 5 Header
compression relies on many fields being constant or changing seldomly in
consecutive packets belonging to the same packet stream. Fields which do
not change among packets need not be transmitted at a11. Fields which often
change with small and/or predictable 10 values, for example, TCP sequence
numbers can be encoded by incrementing the value by 1 at a time, and
therefore it is possible to significantly reduce the number of bits
necessary for these fields. Fields which frequently or randomly change,for
example,checksums or authentication 15 data need to be transmitted within
every header. A general principle of header compression is to occasionally
send a packet including a full header. Compressed headers which are
subsequently sent reference i the context established by the fullheader.
Furthermore, 20 the compressed header may also contain incremental changes
to the context. This header compression scheme does not require that a11
packets in the same stream pass over the compressed link. However, in a TCP
stream, the difference among subsequent headers can become more 25
irregular and the compression rate may decrease. The corresponding TCP data
and acknowledgment packets need not traverse the link in opposite
directions, either. This header compression scheme is useful on    3
first-hop links or last-hop links as well as links in the middle of the
network. When many (several hundreds of ) packet streams traverse the link,
a phenomenon that could be called CID thrashing could occur. In this case,
5 headers seldom can be matched with an existing context and need to be
sent without compression, that is, as full headers. It is possible to use
techniques such as hysteresis to ensure the packet streams giving the
highest compression rate maintain their context. It is highly 10 possible
that such techniques are more likely to be required in the middle of the
network. Disclosure of Invention A11 networks have many protocol stack
layers being 15 implemented in each network node. Each protocol stack layer
provide sspecific layer information such as address, port number, packet
control data and data that protects the integrity making the packet more
resilient to error during transmissions. In many cases, such information 



20 is duplicated over a certain period of time with regard to exchanging of
packet data between protocol stack entities responsible for transmitting,
receiving and connecting network nodes. The present invention eliminates
irrelevance and redundancy in data packets 25 that pass through more than
one protocol stacks and between transmitting and receiving network nodes.
To support legacy multilayer protocol stack of network nodes, it becomes
increasingly necessary for   4 header compression to be deployed in
reality. The present invention provides an apparatus and method capable of
decoding and encoding an arbitrary number of layers of protocolstack which
allows compressed header information 5 to be supported on legacy network
node. This is done without additionally changing the protocol stack. Most
wireless networks support network data transmission using packets for
connectionless sessions. Increasing the possibility of a data packet
successfully 10 reaching the destination requires the data packet to be
fragmented. Fragmentation of the data packet produces great overhead
because the fragmentation involves duplication of header information. The
present invention allows header information for data transfer 15 of
fragmented data packet transmission session to enable header compression.
In a wireless network, especially the IEEE802.11-based
network,inter-frametimeperiodisused r between data packets in the wireless
medium. This 20 inter-frame period requires a considerable amount of time
and bandwidth over a certain period of time, especially when there is large
volume data exchange between two stations. The present invention provides
an apparatus and method for reducing the inter-frame period. 25
Furthermore, the present invention reduces a bandwidth to be consumed on
the inter-frame period in data exchange between two stations during a long
period of time. The present invention enables two legacy network   5 nodes
without the header compression technique implemented on it's protocol stack
to enable header compression by providing appropriate interfaces such that
legacy control software can use header compression. 5 Interfaces are
provided on the control plane as well as the data plane to allow legacy
data packets to continue to be used for data exchange between network
nodes. That is, it is an object of the present invention t to provide a
header compression/decompression apparatus 10 and header
compression/decompression method capable of improving the throughput of the
entire multilayer protocol stack at network nodes. An embodiment of the
present invention solves the above described problems by allowing header
compression 15 to be used for exchanging of data packets between legacy
network nodes and between network nodes including a new multilayer protocol
stack without totally changing the protocol stack. For this purpose, one
mode of the present invention uses a section that provides a multilayer 



20 protocol stack header information transcoder, a section that encodes and
decodes header information so as to realize exchanges of low bit rate
header information, a section that provides interfaces on the control plane
and data plane of a legacy network protocol stack 25 respectively so as to
use header information compression, a section that starts a session for
header compression, a section that compresses header information during a
data session in which data is generally divided at wireless   6 media, a
section that reduces an inter-frame time period during data packet
transmission at wireless media, a section that compresses header
information of data packets from more than one protocol stack layer, a
section 5 that detects a data packet including compressed header
information for a multilayer protocol stack layer, and a section for
decoding compressed header information for the multilayer protocol stack.
Furthermore, the embodiment of the present 10 invention uses an apparatus
and mechanism provided by the multilayer protocol stack header information
transcoder to eliminate redundancy and irrelevance of header information
encapsulated in a data packet exchanged between two network nodes. The
apparatus 15 according to the embodiment of the present invention can
perform control by adding two interfaces to the control plane and data
plane for controlling between a layer control entity and protocol stack
layer and exchanging (: data packet information, performing compression and
20 decompression of header information. This apparatus performs a header
compression session between a transmission node and a plurality of
receiving network nodes by exchanging an appropriate frame first. When a
control frame for indicating the end and beginning of 25 compressed header
information is lost, another control frame is exchanged to also indicate an
update of header information which shortens a period necessary for error
recovery. An encoding section of the transcoder not only    performs a
session carried out for header information compression but also eliminates
redundant information and duplicate information. The header information is
decompressed by a decoding section of the transcoder. 5 The control
information is sent to the transcoder by a protocol layer management entity
and it is possible to control and specify the number of protocol layers
participating in header information compression. Data i packets transferred
between protocol layers requiring 10 exchanges of header information are
also intercepted and sent to a transcoder subunit for subsequent
processing. Processing carried out in the transcoder includes encoding,
decoding, registration and deletion of header compression sessions. 15
Using the present invention eliminates redundancy and irrelevance of data
packet header information and improves the throughput of payloads at
different layers of a protocol stack. In short, the present invention
improves the throughput and reduces consumption of an 20 overhead bit rate,
which can be an expensive commodity if transmission is carried out over
wireless media. The present invention provides an apparatus and method
which allow the multilayer protocol stack to use header compression. This
reduces the overall overhead bit rate 25 and improves the overall
throughput for network nodes. The present invention further allows a legacy
protocol stack and network nodes to use header compression without
modification of the control mechanism of the existing  



8 protocol stack. Brief Description of Drawings 5 FIG.1 illustrates an
apparatus for compressing a multilayer protocol stack header according to
an embodiment of the present invention and is a block diagram showing an
overall structure of a transcoder used for compressing header information
of the multilayer protocol 10 stack; FIG.2 illustrates a network system
configuration for header information compression according to the
embodiment of the present invention and illustrates a network system
configuration and a network node overall 15 structure in implementing
multilayer protocol stack header information compression; FIG.3 illustrates
a header compression session period according to the embodiment of the
present invention, shows the structure and elements of the session 20
period and illustrates a detailed structure showing how compression is
applied for different types of data exchange;
FIG.4i11ustratesaPDUincludingcompressed header information according to the
embodiment of the present 25 invention and shows a detailed overview about
how header information compression is implemented; FIG.5 illustrates a
compressed header stream format  according to the embodiment of the present
invention and   



9 shows a typical format of a compressed header for a single protocol
stack; and FIG.6illustratescompressedheaderinformationfor fragmented PDUs
according to the embodiment of the present 5 invention and shows a detailed
overview about how compression of header information can be applied when
fragmentation is applicable. t Best Mode for Carrying out the Invention 10
With reference now to the attached drawings, an embodiment of the present
invention will be explained in detail below. In the following description,
for the purpose of 15 explanation of the present invention, specific
numbers, times, structures and other parameters are set forth in order to
provide a thorough understanding of the present invention. Following
paragraphs give an exemplification of how the invention can be implemented.
20 However, without such details, it will be apparent to anyone skilled in
the art that the present invention can be practiced. This section will
disclose an apparatus for controlling network resources at Layer 2 of the
OSI (Open 25 System Interconnection) model applied to a wireless network .
To help understand the present invention easier, the following definitions
will be used: Protocol data unit (PDU) w A single of data packet  



10 made up of header information and payload for successful delivery from
source to destination Data stream  A group of protocol data units delivered
at different time points and having similar 5 destination and source
identification over a finite period of time Encoding section  Functional
module or device which compresses a selected part of protocol data unit
Decoding section  Functional module or device 10 which decompresses a
selected part of protocol data unit Session context ID manager " Functional
module or device which carries out a header compression session of data
packet exchange between two sets of protocol stack control entities each of
which controls at least one 15 protocol stack Packet stream registration
section  Functional module or device used to register and identify a data
packet stream made up of one or more data packets for I connection type or
connectionless type network requiring 20 compression or decompression
Protocol layer interface (I/F) ' Functional module or device used to
identify a data packet stream made up of data packets with header
information from protocol stacks in both compressed and uncompressed form
25 Layer management entity interface (I/F)  Functional module or device
used to control compression and decompression sessions required by the
layer management entity usually used in coordinating control 



11 activities and mechanism of protocol stack layers The apparatus in FIG.1
shows a multilayer protocol stack protocol data unit header information
transcoder according to an embodiment of the present invention. A 5
multilayer header transcoder 102 is a device including methods and
submodules for encoding and decoding header information and coordinating
and controlling compression and decompression processes of header
information. When a data header needs to be compressed or decompressed for
10 a data packet which is generated or received by a protocol layer, such
compression and decompression are performed at the multilayer header
transcoder 102. Header information of the data packet is exchanged between
the multilayer header transcoder 102 and each protocol layer 15 stack
through a data bus indicated by reference numeral 103 . To support
compression of header information, ..a PDU is sent to the multilayer header
transcoder 102 through an interface 1l6, and the existing protocol stack
need not be modified. 20 This multilayer header transcoder 102 is designed
to be used for a legacy multilayer protocol stack 101 or a new protocol
stack layer so as to compress and decompress header information of a data
packet unit which is exchanged between two network nodes or components. 25
Since the new protocol stack functions so as to eliminate redundancy and
irrelevance of the header information, the multilayer header transcoder 102
can send a data stream packet to the destination with less overhead. This
12 improves the throughput at the transmitter end. Control of packet data
units transfer between different protocol stack layers is coordinated by a
protocol layer I/F 104. Information used to identify the 5 protocol stack
layers to be compressed depends on the information provided by a layer
management entity I/F 109. This information passes through a single path
indicated by reference numeral 114. The information handed over by the
layer management entity I/F 109 is 10 used to be presented to the protocol
layer I/F 104, a session context ID manager 112 and a packet stream
registration section 105. Here, the data field of the header information is
compressed or decompressed and the protocol stack layer compressed header
information is 15 applied. Data packets which pass through different
protocol layers upward and downward are monitored by the protocol layer I/F
104, and only those requiring compression or decompression of header
information from the data packet stream are extracted, redirected through
20 a bidirectional single path 108 and sent to an encoding section 106 or a
decoding section 107. Before being redirected, the data packet information
is interpreted and the header information is parsed by the packet stream
registration section 105. 25 Data packets which need to be compressed are
compressed based on information specified by a protocol layer' management
entity 111. Data packets which have passed through different protocol
layers and include a   13 



compressed or uncompressed header need to be processed, and they are
directed to the encoding section 106 or decoding section 107. The path for
the PDUs for compression and decompression in the transcoder is the 5
bidirectional path 108 which traverses through the packet stream
registration section 105. The interface indicated by reference numeral 116.
is also known as a data plane interface and is defined as header
information protocol data unit header 10 information between the multilayer
header transcoder 102 and a multilayer protocol stack 101. The interface
116 is used as the data plane to compress and decompress header
information. An interface indicated by reference numeral 115 functions as
an interface for control 15 information to enable compression and
decompression of header information. The interface 115 is known as a
control plane interface to allow the protocol layer management entity 111
to control and coordinate compression of header information. 20 The data
plane interface 116 is made up of two types of data flows. That is, (i) an
uncompressed PDU stream and (ii) a compressed PDU stream. Uncompressed and
compressed PDU streams for the protocol layer are passed through the
protocol layer I/F 104, input to the multilayer 25 header transcoder 102
and then redirected to a protocol layer. Uncompressed data streams
requiring header compression will be compressed according to the encoding
section 106 and other control processes provided by the   14 multi layer
header transcoder 102. The protocol layer I/F 104 is the first stage of
compressed PDU data stream monitoring and detection carried out before the
compressed PDUs reached the designated protocol stack 5 layer. The control
plane interface 115 is made up of two types of data flows. That is, (i) a
control information flow from the protocol layer management entity 111 and
(ii) result information from the multilayer header 10 transcoder 102. The
control information from the protocol layer management entity 111 can
follow the following format: Structure Transcoder Control 15 number of
protocol stacks; /* number of protocol stack for header compression */
stack description; /* protocol stack description or representatives 20
thereof */ In order to perform a new stream session for the data packets
with compressed header information, the 25 encoding section 106 executes
the encoding process. The 



packet stream registration section 105 is requested to transmit an internal
signal so that a unique session used as part of compression of header
information by the session   15 context ID manager 112 can be used through
the single path indicated by reference numeral 108 . In the decoding
process, the packet stream registration section 105 redirects the data
packets intercepted at the protocol 5 layer I/F 104 and their header
information to be decompressed are passed to the decoding section. A11 the
compressed and uncompressed data information extracted from the multilayer
protocol stack 101 and processed by the encoding section 106 and decoding
section 107 are 10 returned to each protocol layer for processing by each
protocol layer. The process of acquiring packet header information of each
data packet from the protocol layer and the process of returning this
information are performed by the protocol layer I/F 104. 15 FIG.2 shows a
configuration example of the multilayer header transcoder 102 according to
an embodiment of the present invention (in FIG.2, however, described as
"multilayer header transcoder 202") which can be implemented in a general
network configuration. 20 In order for end-to-end protocol data units
including compressed header information to be exchanged between any two
nodes in the network, a source node 203, a destination node 208 and an
intermediate node 207 are required to be able to perform short header
information 25 processing indicated by reference numeral 201. Before the
protocol data unit reaches the destination node 208 from the source node
203, the protocol data unit needs to pass through a plurality of
intermediate nodes 207   16 provided with short header information
processing capabilities. A transmission medium 209 of the protocol data
unit may be a wireless medium or wired medium. The short header information
processing apparatus 201 capable 5 of short header information processing
is constructed of a generic protocol stack and a protocol layer management
entity which can be connected to a multilayer header transcoder202. The
interface between the protocol layer and the multilayer header transcoder
202 is a data plane 10 interface 204, where header information is retrieved
and inserted into the corresponding protocol stack layer. The protocol
stack layer requires header compression and decompression. The interface
provided for the protocol layer management entity of the generic network
node is 15 a control plane interface 205. FIG. 3 shows the embodiment of
the present invention when a session is carried out on a compressed header
exchanged between two network nodes. The execution of the session is
determined by the session context ID manager 20 112. This is also based on
control information which is received from the protocol layer management
entity 111 through the control plane interface indicted by reference
numeral 115 . A session period 301 is generated by sending a session frame
3l1 to a destination node to indicate 



25 the beginning of a protocol data unit including a compressed header.
This session frame, that is, an indicator can be piggybacked onto an
existing protocol data unit. The session frame is generated by only a   17
transcoder before the protocol layer which is the bottom layer of the
multilayer protocol stack using compressed header information in the
protocol data unit. Subsequent payloads from upper layers can be easily
sent through 5 a layer which gives a compressed header to the protocol data
unit. After the beginning of the session period 301 is indicated, a header
Info Sync (information t synchronization) 304 is sent to indicate
capability. 10 This capability includes types of compression which can be
executed within the session period. It also includes types of compression
carried out on the address field, control field and others of a PDU. This
capability field can be used for future extensions of header information 15
embedded in the PDU protocol stack to use a different control mechanism in
the future. Furthermore,the header Info Sync 304 can also be piggybacked
onto the existing protocol data unit of the protocol stack from which the
multilayer protocol layer header information starts. 20 A11 data PDUs and
PDU fragments are separated by inter-frame intervals 309. The structure of
a session frame (Sess Frame) 311 is as follows: Structure Sess Frame 25 {
Sess Frame control data type; /* bit format to indicate Sess Frame */ frame
period; 



18 /* session period in unit of second or other representatives */
capability information ; /* compression capability types */ 5 } The format
of the header Info Sync 304 includes the following: That is, information,
the number of TDM frames 303, fragmented TDM frame group, the number of
bytes or 10 period between the header Info Re-Syncs (information
resynchronization) 306, number of protocol data units that can be
fragmented, the period expressed by the number of bytes or time between
Sess-Frames 311, session context ID group which is a unique number
generated and managed 15 by the session context ID manager and context
stream field. A Sess Frame (session frame) indicated by reference numeral
31.0 is used to mark the end time of the session period. It also indicates
the beginning of the next session period 301. The Sess-Frame formats for
the 20 beginning and end of the session periods can be similar to or
different from each other. A format example of the header Info Sync 304 is
expressed in a structure format as follows: 25 Structure Header Info Sync
(information synchronization) header Info Sync control data type: /* bit
format to indicate header Info Sync frame */   19 number of TDM frames; /*
number of TDM frames between two Sess Frames */ groups of fragmented TDM; 



/* number of allowable fragmented TDM frames within 5 session period */
header Info Re-Sync (information resynchronization) interval; /* minimum
duration measured in seconds or bytes between header Info Re-Syns */ 10
groups of fragmented PDU; /* number of allowable fragmented PDU frames
within session period */ session period; /* total session period */ 7,5
session context ID field; /* plurality of unique IDs for data delivery to
different destination nodes */ context stream; /* header information of
multilayers of protocol stack 20 */ After the header Info Sync 304 is
transmitted, data may be exchanged between a source node and various
destination nodes. Data transmission may have the format 25 of the TDM
frame 303 and data 305 of a PDU containing compressed header information. A
frame period between any two Info Re-Syncs 306 or a period between one
frame of the header Info Re-Sync 306 and header Info Sync 304   20 is named
"subsession period 302." When the header information is damaged seriously
due to a loss of data, the error can be contained within a short period of
time by the subsession period. Also, this assists in 5 implementation of
effective compression. The header Info Re-Sync 306 is constructed of unique
control data types to indicate the header Info Re-Sync 306 and some of a11
other fields of the header Info Sync 309. A TDM frame 303 or a normal PDU
with compressed header 10 can be fragmented into a fragmented TDM frame 313
and a fragmented PDU 314, respectively. The TDM frame 303 is many PDU
payloads concatenated without being separated by inter-frame intervals and
with one compressed header. The headers of the data 305 and PDU 312 include
subsession 15 subfield ID and sequence control. The following format is an
example of the header format indicated as ch316: ch 20 ch control data
type; /* bit format to indicate beginning of TDM or PDU frame */ 



subsession subfield ID; /* address field to indicate final destination node
25 transmitted within session period */ sequence control fields; /* control
fields to control sequence of TDM and PDU for data streams to specific
destination */   21 In the fragmented TDM frame 313, two types of
fragmented PDU header information to indicate the beginning of a fragmented
TDM session and subsequent TDM 5 session. That is, (i) Th 307 and (ii) Fh
308. The following is an example of header format about Fh 308 and Th 307:
Th 10 { Th control data type /* bit format to indicate beginning of Th PDU
*/ subsession subfield ID; /* address field to indicate final destination
node 15 transmitted within session period */ sequence control fields: /*
control fields to control sequence of TDM and PDU for data streams to
specific destination */ number of fragments; 20 /* number of trailing
fragmented Fh header PDUs */ fh { 25 fh control data type; /* bit format to
indicate beginning of fh PDU */ sub-fragment sequence number; /* fragment
sequence number */   22 In the case of the fragmented PDU 314, the first
fragmented PDU includes a header Ph 31'5 followed by the 5 trailing
fragments with fh header. The header format of the Ph 315 is as follows: 



Ph 10 Ph control data type /* bit format to indicate beginning of Ph PDU */
subsession subfield ID: /* address field to indicate final destination node
transmitted within session period */ 15 sequence control fields /* control
fields to control sequence of TDM and PDU for data streams to specific
destination */ number of fragments; /* number of trailing fragmented Ph
header PDUs */ 20 } , In order to compress header information suitable for
multilevel protocol data layers, FIG.4 shows a basic method for generating
a unique representations by the 25 session context ID manager 112 of FIG.1.
An example of generating a session context ID is shown in FIG.4. Here, a
case where the header is compressed in three levels of protocol stack, that
is, the Mth, (M+1) th and (M+2) th   23 layers will be explained as an
example. Tn the following explanations, the Mth layer is called "layer M",
the (M+1 ) th layer is called "layer M+1" and the (M+2) th layer is called
"layer M+2." 5 The protocol layer (layer M+2 ) which is the top layer has a
payload 404. The header information for the protocol stack layer, that is,
the bottom layer in this case is the layer M. The header information of
three layers, that is, Mth layer, (M+1)th layer and (M+2)th 10 layer in
this example is registered by concatenating the header information of the
Mth layer, (M+1 ) th layer and (M+2 ) th layer . Therefore, the protocol
data unit from the layer M extracted to the multilayer header transcoder
102 side through the protocol layer I/F 104 has a format 15 in which the
header information of the layer M+2, header information of the layer M+1
and header information of the layer M are concatenated to the payload of
the layer M+2. The header information of the multilayer protocol 20 stack
101 in the protocol data unit having the above described format is
compressed by the encoding section 106. More specifically, compression
processing is applied to the header information of the layer M+2, header
information of the layer M+1 and header information of 



25 the layer M, respectively. The header information of the respective
layers subjected to compression processing is concatenated, and thus a
compressed header 405 is generated.   24 Furthermore, information on a
scheme for compressing header information (e. g., address information of
the bottom layer of the multilayer protocol stack being used, how header
information is compressed 5 for each layer, and the like) is gathered into
a concatenating process section indicated by reference numera1 402.
Then,the concatenating process section 402 executes the concatenating
process and the header information after the concatenating process finally
10 becomes a session context ID 401 which represents the header information
compression scheme using a single unique expression or number. The session
context ID 401 generated is inserted into a section 403 before the
compressed header 405. Then, the compressed protocol 15 data unit and
session context ID 401 generated in this way are returned to the multilayer
protocol stack 10l side through the protocol layer I/F 104. Then, the
compressed protocol data unit is sent/received between r network nodes
together with the session context ID 401 20 according to the communication
session explained with reference to FIG.3. That is, at the network node
which has received a compressed protocol data unit, an index is added using
the session context ID 401 acquired during the session 25 period during
which the protocol data unit is received, and a context stream 406 with the
header information of the layer M, layer M+1 and layer M+2 is thereby
formed. In this way, the compressed header 405 is decompressed.   25 The
context stream 906 forms one of the fields of the header Info Sync format.
Incidentally,whenthemultilayerheadertranscoder 102 decompresses a protocol
data unit with the compressed 5 header 405 and payload 404, the protocol
data unit is extracted to the multilayer header transcoder 102 side through
the protocol layer I/F 104, whereas the session context ID 401
corresponding to the protocol data unit is acquired by the session context
ID manager 112 through 10 the protocol layer I/F 104. Then, the decoding
section 107 decompresses the compressed header 405 using the 



acquired session context TD 401. The decompressed protocol data unit is
returned to the multilayer protocol stack 101 side through the protocol
layer I/F 104. 15 Here, the session context ID 401 to be generated will be
explained in further detail . However, for clarity of explanation, suppose
a case with three level protocol stacks, each protocol layer having five
header compression schemes (that is, five types of session 20 context).
Expressing five sets of header compression schemes requires three bits. If
an emphasis is laid on compression at a single layer as the prior art, 3 x
3 - 9 bits must be used. On the contrary, when the session context ID 401
is used, the session context ID 401 alone 25 can represent multilayer
header information compression schemes, and therefore 53 = 125 combinations
can be represented using only 6 bits. Furthermore, the session context ID
manager 112   26 detects differences among header information included in a
plurality of protocol data units (e.g., two consecutive protocol data units
) belonging to a certain PDU stream to be sent. As a result of this
detection, 5 when it is detected that there is no difference among header
information, the session context ID 401 corresponding to the subsequent
protocol data unit out of the plurality of protocol data units becomes the
one corresponding to the preceding protocol data unit, and 10 therefore it
is also possible to control so as to prevent its transmission. The
differences among the header information may be detected either before or
after the session context ID 401 is generated. Especially in the case of
before 15 the session context ID 401 is generated, the differences need to
be detected for each layer of the multilayer protocol stack, but the range
of the differences to be detected becomes smaller, and the probability that
the header information may be decided to be the same will 20 increase.
Thus, when it is detected that there is no header information difference
among a plurality of protocol data units, it is possible to omit
transmission of the session context ID 401 corresponding to the subsequent
protocol data unit, and therefore it is 25 possible to further reduce the
time and bandwidth used for a communication session. FIG.5 shows how the
header information of a specific protocol layer is used to form the
compression (Comp)   



27 header 405 in the present invention. The header compression format
indicated as the Comp header 905 is as follows: 5 Structure Comp header
number of layers; /* number of protocol layers being compressed */ layer
with change; 10 /* to indicate protocol layer with header information
change */ compressed head stream; /* changes in compressed header of
protocol layers */ 15 The header information of the PDU used to exchange
data with another layer entity of the same protocol layer within each
protocol layer has three basic fields. That is, (i) address field, (ii)
packet control field and (iii) sequence control field. The address field is
converted 20 to an address ID 502 which can be one of the following data
field types. That is, (i) session context ID 40l, (ii) full address field
in the address field at the initial header 501 of a packet data unit, (iii)
null field indicating that the address field is indicated by an 25 earlier
PDU. The packet control field at the initial header 501 is converted to a
Change field 503, and the change is indicated in the field. When there is
no change based on the previous PDU, a null value is used to indicate   28
that there is no change. When there is some change, a different value is
used to indicate the change in the packet control field. The sequence
control field at the initial header 501 is converted to a Delta field 504,
5 and the change is based on the difference in values based on the last
transmitted PDU. The operator indicated by reference numeral 506 is used to
concatenate the address ID 502, Change field 503 and Delta field 504 to
form a compressed header stream 505. 10 When a data packet is delivered
between two network nodes where there is no intermediate node in-between,
the protocol layer at the bottom layer of the multilayer protocol stack can
be fragmented. FIG.6 shows the embodiment showing how to save the bit rate
and how the 15 header is compressed to improve the throughput. A data
payload 601 is fragmented into more than one fragmented PDU 602.
Fragmentation is often applied to improve the success rate of transmission
with wireless media where a transmission medium is shared and almost no
coordination 



20 is made among transmission stations that share the transmission medium.
These fragmented PDUs 602 each usually have duplicated header information.
To enable header information of a single protocol layer to be compressed,
the first fragmented PDU in this process 25 includes a Ph header 603 and
the trailing fragmented PDUs include an fh header 604. The final fragmented
section 605 includes the same field as the fh header. Thus, according to
this embodiment, redundancy and   29 irrelevance of the data packet header
information are eliminated and the payload throughput in different layers
of the protocol stack improves. In short, the present invention improves
the through put and reduces consumption 5 of the overhead bit rate which is
an expensive commodity when transmission is carried out using wireless
media. The present invention provides an apparatus and method that enables
the multilayer protocol stack to use header compression. This makes it
possible to reduce the overall 10 overhead bit rate and improve the overall
throughput for a network node. Furthermore, according to this embodiment,
the legacy protocol stack and network node can use header compression
without modifying the control mechanism of the existing protocol stack. In
the world 15 of the IP network, it is extremely difficult to exclude an
existing protocol and system and introduce a new system, which should be
avoided, and therefore the possibility of adding-on a header compression
function without having to re-implementing a protocol is a great merit of
the 20 present invention. This application is based on the Japanese Patent
Application No.2002-234043 filed on August 9, 2002 and the Japanese Patent
Application No.2003-289974 filed on 



August 8, 2003, the entire contents of which are expressly 25 incorporated
by reference herein. Industrial Applicability The header
compression/decompression apparatus and   30 header
compression/decompression method according to the present invention has an
effect of improving the overall throughput of the multilayer protocol stack
at network nodes and is useful in a communication system that supports 5 a
multilayer protocol stack.   31 What is claimed is: 1. A header compression
apparatus used with a node apparatus to transmit a protocol data unit on a
multilayer 5 protocol stack, comprising: a compression section that
compresses multilayer header information included in said protocol data
unit; and a generation section that generates integrated 10 information on
compression of said multilayer header information by said compression
section. 2. The header compression apparatus according to claim 1, wherein
the integrated information generated includes 15 identification information
to identify a scheme for compressing said multilayer header information. 3.
The header compression apparatus according to claim 2, further comprising a
detection section that detects 



20 a difference of multilayer header information included in a plurality of
protocol data units on said multilayer protocol stack which belongs to one
stream, wherein when said detection section detects that there is no
difference, said header compression apparatus performs control such 25 that
identification information corresponding to subsequent protocol data units
of said plurality of protocol data units is not transmitted.   32 4. The
header compression apparatus according to claim 2, further comprising: a
first interface for exchanging said protocol data unit with a processing
entity that carries out processing 5 for each layer of said multilayer
protocol stack; and a second interface for exchanging control information
with a management entity that manages said multilayer protocol stack. 10 5.
A header decompression apparatus used with a node apparatus that receives a
protocol data unit on a multilayer protocol stack, comprising: an
acquisition section that acquires integrated information on compression of
multilayer header 15 information included in said protocol data unit; and a
decompression section that decompresses said multilayer header information
based on the acquired integrated information. 20 6. A header compression
method for a header compression apparatus used with a node apparatus that
transmits protocol data units on a multilayer protocol stack, 



comprising: a compression step of compressing multilayer header 25
information included in said protocol data unity and a generation step of
generating integrated information on compression of said multilayer header
information in said compression step.   33 7. A header decompression method
for a header decompression apparatus used with a node apparatus that
receives a protocol data unit on a multilayer protocol 5 stack, comprising:
an acquisition step of acquiring integrated information on compression of
multilayer header information included in said protocol data unit; and i a
decompression step of decompressing said 10 multilayer header information
based on the acquired integrated information.
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