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COMMUNICATION DEVICE AND HEADER
COMPRESSION CONTROL METHOD

TECHNICAL FIELD

[0001] The present invention relates to a communication
device including a base station and a mobile station for send-
ing and receiving packets with compressed header informa-
tion, and a header compression control method.

BACKGROUND ART

[0002] ROHC (Robust Header Compression) for com-
pressing headers is prescribed in documents such as RFC-
4815 and RFC-3095. An example of a control method for
controlling wireless communications between base stations
which compress headers according to ROHC and mobile
stations which decompress compressed headers is disclosed
in JP-A 2006-287284 (hereinafter referred to as Patent docu-
ment 1).

[0003] According to the method disclosed in Patent docu-
ment 1, the restoration ratio of packets which are received
from a transmission side by a reception side in a U (Unidi-
rectional)-mode is determined as an arrival ratio, and the
information of the restoration ratio is sent to the transmission
side, which controls the period at which full headers and
dynamic headers, based on the information of the restoration
ratio, are sent.

SUMMARY OF THE INVENTION

[0004] According to the technology disclosed in Document
1, the information of the restoration ratio is added to infor-
mation that is sent back from the reception side to the trans-
mission side in the U-mode. The information of the restora-
tion ratio corresponds to feedback information in an O
(Bidirectional Optimistic)-mode or an R (Bidirectional Reli-
able)-mode.

[0005] Originally, the U-mode is not premised on the send-
ing back of feedback information from the reception side to
the transmission side. Sending back feedback information in
the U-mode results in more reliability as with the B-mode and
the R-mode. However, sending back feedback information in
the U-mode causes an increase in the information sent over
the transmission path. As a consequence, particularly if the
transmission path is highly reliable, then the transmission
efficiency becomes poor, tending to bring about a delay.
[0006] Anexemplary object of the invention is to provide a
communication device and a header compression control
method which make it possible to prevent a transmission
efficiency from becoming poor by providing feedback infor-
mation indicative of the state of restoration of headers thereby
optimize the compression efficiency of headers.

[0007] A communication device according to an exemplary
aspect of the invention comprises a header compressor which
measures the time from the start of communications with a
communication partner and changes the compression ratio of
a header of a packet to a compression ratio lower than the
present compression ratio each time that a time represented
by a timer value elapses, and a controller which controls the
timer value based upon at least one information from among
channel quality information of the communication device and
channel quality information received from the communica-
tion partner.

[0008] A header compression control method according to
an exemplary aspect of the invention comprises measuring
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the time from the start of communications with a communi-
cation partner and changing the compression ratio of the
header of a packet to a compression ratio lower than the
present compression ratio each time that a time represented
by a timer value elapses, and controlling the timer value based
upon at least one information from among channel quality
information of the communication device and channel quality
information received from the communication partner when
the channel quality information is received from the commu-
nication partner.

BRIEF DESCRIPTION OF THE DRAWINGS

[0009] FIG. 1 is a block diagram of a configurational
example which is illustrative of a header compression control
method according to an exemplary embodiment of the present
invention;

[0010] FIG. 2 is a block diagram of a configurational
example of a quality information controller shown in FIG. 1;
[0011] FIG. 3 is a diagram showing state transitions of a
header compression side in a U-mode;

[0012] FIG. 4 is a diagram showing state transitions of a
header compression side in an O-mode;

[0013] FIG. 5 is a diagram showing state transitions of a
header compression side in an R-mode;

[0014] FIG. 6 is a diagram showing state transitions of a
header decompression side;

[0015] FIG. 7 is a sequence diagram showing an operation
sequence of a header compression control method according
to the exemplary embodiment of the present invention;
[0016] FIG. 8 is a sequence diagram showing an operation
sequence of a header decompression control method accord-
ing to the exemplary embodiment of the present invention;
and

[0017] FIG. 9 is a diagram showing an example of transi-
tions between the modes. Exemplary embodiment of the
present invention:

[0018] A header compression control method according to
an exemplary embodiment of the present invention will be
described below. The header compression control method
according to the present invention will mainly be described
below, and the configuration and operational details of a
technology for encoding/decoding packets will not be
described below.

[0019] FIG. 1 is a block diagram of a configurational
example which is illustrative of a header compression control
method according to an exemplary embodiment of the present
invention, and FIG. 2 is a block diagram of a configurational
example of a quality information controller shown in FIG. 1.
[0020] As shown in FIG. 1, base station 10 and mobile
station 20 are connected to each other by a wireless link. Base
station 10 is connected to a communication network, not
shown. It is assumed that the communication network com-
prises the Internet. In the present exemplary embodiment,
base station 10 serves as a header compression side, and
mobile station 20 as a header decompression side.

[0021] Base station 10 and mobile station 20 operate in
either one of three modes, a U-mode, an O-mode, and an
R-mode, depending on the condition of the wireless link.
Details of the three modes are disclosed in Patent document 1
and will not be described below.

[0022] First, configurational details of base station 10 will
be described below.

[0023] Base station 10 includes packet input device 111,
header compressor 121, storage device 11, packet sender 112,
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and controller 12. Controller 12 includes compression con-
troller 122 for controlling header compressor 121 with chan-
nel quality information collected from a plurality of types of
layers if the wireless link is in the U-mode, and quality infor-
mation controller 13 for supplying channel quality informa-
tion to compression controller 122.

[0024] Storage device 11 stores context information, i.e.,
information about headers.

[0025] In each of the above three modes depending on the
condition of the wireless link, header compressor 121
assumes either one of three states, i.e., IR (Initialization and
Refresh) State, FO (First Order) State, and SO (Second
Order) State. Details of these three states disclosed in Patent
document 1 and will not be described below.

[0026] FIG. 3 is a diagram showing state transitions in a
U-mode according to ROHC for compressing headers which
is prescribed in RFC-4815 and RFC-3095.

[0027] Header compressor 121 starts to operate from IR
State. IR State serves the purpose of initializing the static area
of a context and restoring a header after header decompres-
sion has failed on the header decompression side. In IR State,
header compressor 121 sends a header without compressing
all its static and dynamic areas to mobile station 20. FO State
serves the purpose of efficiently transmitting the irregularity
of'a packet stream. In FO State, header compressor 121 par-
tially compresses a dynamic area and updates a portion of a
static area. In SO State, the compression of a header is opti-
mized because header compressor 121 compresses the header
as much as possible within a prescribed range.

[0028] The compression ratio of a header is highest in SO
State and lowest in IR State. The level of SO State is higher
than the level of FO State and IR State.

[0029] Inthe U-mode, alowly compressed state of a header
transits to a highly compressed state of a header according to
the optimistic approach, as shown in FIG. 3. According to the
optimistic approach, when the header decompression side
receives a packet from the header compression side, if the
header compression side believes that the header decompres-
sion side has received sufficient information to decompress
the compressed header, then the header compression side
makes a transition to a highly compressed state. Generally,
when the header compression side sends a predetermined
number of packets to the header decompression side, the
header compression side makes a transition to a state with a
higher compression ratio. When such an optimistic approach
is taken, even if the header decompression side has not
received sufficient information to decompress the com-
pressed header properly, the header compression side tends to
compress a header excessively, and the header decompression
side is likely to fail to decompress the compressed header.

[0030] To avoid the above problem, header compressor 121
makes periodic transitions from higher-level states to lower-
level states. As, shown in FIG. 3, there are three transitions
from higher-level states to lower-level states, i.e., SO
State—FO State, SO State—IR State, and FO State—IR
State. The transitions are allocated respective predetermined
timer values. Each time that the time represented by a timer
value elapses after base station 10 has started sending packets
to and receiving packets from mobile station 20, header com-
pressor 121 makes a transition from the present state to a
lower-level state. The timer values given to the respective
transitions may be identical to each other or different from
each other.
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[0031] When header compressor 121 receives an [P packet
via packet input device 111, header compressor 121 com-
presses the header by referring to the context information
stored in storage device 11 according to the present state, and
sends the IP packet including the compressed header to
mobile station 20 via packet sender 112.

[0032] As shown in FIG. 2, quality information controller
13 sends channel quality information of base station 10 to
mobile station 20 and receives channel quality information of
mobile station 20 from mobile station 20, in constant periodic
cycles. Quality information controller 13 includes downlink
CQI (Channel Quality Information) receiver 131, HARQ
(Hybrid Automatic Repeat reQuest) section 132, ARQ (Auto-
matic Repeat reQuest) section 133, and uplink and downlink
sending buffer manager 134. Quality information controller
13 includes a memory (not shown) for storing channel quality
information.

[0033] When downlink CQI receiver 131 receives down-
link CQI as channel quality information from mobile station
20, downlink CQI receiver 131 sends the downlink CQI to
compression controller 122. Downlink CQl is, for example, a
numerical value such as an SIR (Signal to Interference Ratio)
representing channel quality information. The SIR is deter-
mined using a downlink reference signal incorporated in a
physical layer, which mobile station 20 receives from base
station 10. Base station 10 includes fixed data known to
mobile station 20 in a downlink reference signal and sends the
downlink reference signal to mobile station 20. Then, mobile
station 20 demodulates the fixed data included in the down-
link reference signal, and compares the demodulated data
with the known fixed data to calculate an SIR. In this manner,
mobile station 20 measures the downlink CQI. There is a
predetermined numerical value used as a reference value to
determine whether a channel quality represented by the CQI
is poor or not. Such a reference value is referred to as a first
threshold value in a downlink environment.

[0034] HARQ section 132 sends HARQ information of
base station 10 to mobile station 20 and sends HARQ infor-
mation received from mobile station 20 to compression con-
troller 122. HARQ information is incorporated in a MAC
(Medium Access Control) layer of a data link layer, and
serves as information for resending control. As the number of
times that a packet is resent increases, the channel quality is
considered to be poorer. There is a predetermined number of
times that a packet is resent, used as a reference value to
determine whether a channel quality represented by HARQ
information is poor or not. Such a reference value is referred
to a second threshold value.

[0035] ARQ section 133 sends ARQ information of base
station 10 to mobile station 20 and sends ARQ information
received from mobile station 20 to compression controller
122. ARQ information is incorporated in an RL.C (Radio Link
Control) layer of a data link layer, and serves as information
for resending control. As the number of times that a packet is
resent increases, the channel quality is considered to be
poorer. There is a predetermined number of times that a
packet is resent, used as a reference value to determine
whether channel quality represented by ARQ information is
poor or not. Such a reference value is referred to as a third
threshold value.

[0036] Uplink and downlink sending buffer manager 134
sends buffered quantity information, which is information
indicative of a buffered quantity of packets, to compression
controller 122. As the buffered quantity of packets is greater,
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the channel quality is considered to be poorer. A downlink
buffered quality represents buffered quality that is managed
by base station 10, and an uplink buffered quality represents
buffered quality that is managed by mobile station 20. Since
these buffered qualities are used as feedback information,
they are also used as one of the indexes representing channel
quality information. As the buffered quantities are greater, the
channel quality is considered to be poorer. There is a prede-
termined buffered quantity used as a reference value to deter-
mine whether channel quality represented by the buffered
quantity information is poor or not. Such a reference value is
referred to as a fourth threshold value.

[0037] Compression controller 122 includes a memory (not
shown) which stores the first through fourth threshold values
described above. Based on the channel quality information
received from quality information controller 13, compression
controller 122 controls header compressor 121 as follows:
Compression controller 122 compares each piece of the chan-
nel quality information described above with a corresponding
threshold value, and shortens the timer value by a preset time
if the channel quality of either piece of the channel quality
information is judged as being poor. When header compres-
sor 121 frequently makes a transition to a lower-level state,
the header compression ratio is lowered, resulting in higher
reliability. If the channel quality of either piece of the channel
quality information is judged as being good, then compres-
sion controller 122 increases the timer value by a preset time.
When header compressor 121 compresses headers in a
higher-level state for a longer time, the header compression
ratio is increased. The times by which the timer value is
shortened and increased are preset, and may be identical to
each other or different from each other.

[0038] Compression controller 122 according to the
present exemplary embodiment makes decisions with respect
to the downlink CQI, the buffered quantity information, and
the HARQ information and ARQ information of individual
channels, and shortens the timer value if it judges that the
channel quality represented by either piece of the information
is poor. However, the present invention is not limited to such
a control process. Compression controller 122 may shorten
the timer value if it judges that the channel qualities repre-
sented by plural pieces of the channel quality information are
poor.

[0039] There are two transitions from SO State to lower-
level states, i.e., SO State—FO State (referred to as “first
transition”) and SO State—IR State (referred to as “second
transition™). If compression controller 122 judges that the
channel qualities represented by plural pieces of the channel
quality information are poor, then compression controller 122
may shorten the timer value for the second transition. If
compression controller 122 judges that the channel quality
represented by one piece of channel quality information is
poor, then compression controller 122 may shorten the timer
value for the first transition. It is thus possible to change the
manner in which header compressor 121 makes a transition to
alower-level state depending on how poor the channel quality
is.

[0040] State transitions when the wireless link is in the
O-mode and the R-mode will be described below. FIG. 4is a
diagram showing state transitions in the O-mode according to
ROHC, and FIG. 5 is a diagram showing state transitions in
the R-mode according to ROHC.

[0041] As shown in FIG. 4, when the wireless link is in the
O-mode, header compressor 121 makes transitions to higher-
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level states in the same manner as with the U-mode. However,
when header compressor 121 makes transitions to lower-level
states, it does not use a timer value, but uses NACK or
STATIC-NACK received from the header decompression
side. NACK indicates that the restoration of a dynamic area of
context information has failed, and STATIC-NACK indicates
that the restoration of a static area of context information has
failed. When header compressor 121 receives NACK as feed-
back information from mobile station 20, header compressor
121 makes the transition SO State—=FO State. When header
compressor 121 receives STATIC-NACK as feedback infor-
mation from mobile station 20, header compressor 121 makes
the transition SO State—IR State or FO State—IR State.
[0042] As shown in FIG. 5, when the wireless link is in the
R-mode, header compressor 121 uses ACK from the header
decompression side when it makes transitions to higher-level
states. ACK indicates that the restoration of a packet has been
successful. When header compressor 121 receives ACK as
feedback information from mobile station 20, header com-
pressor 121 makes the transition IR State—FO State, IR
State—SO State, or FO State—SO State. Header compressor
121 uses NACK or STATIC-NACK as with the O-mode when
it makes transitions to lower-level states.

[0043] Configurational details of mobile station 20 will be
described below.

[0044] Mobile station 20 includes packet receiver 211,
header decompressor 221, storage device 21, packet output
device 212, and controller 22. Controller 22 includes decom-
pression controller 222 for controlling header decompressor
221 by using channel quality information collected from a
plurality of types of layers, and quality information controller
23 for supplying channel quality information to decompres-
sion controller 222.

[0045] In each of the above three modes depending on the
condition of the wireless link, header decompressor 221
assumes either one of three states, i.e., NC (No Context)
State, SC (Static Context) State, and FC (Full Context) State.
NC State is a state free of context or lacking sufficient context
of a static area. FC State is a state with sufficient context.
Header decompressor 221 takes a higher-level state if the
context information is sufficient. Details of these three states
are disclosed in Patent document 1 and will not be described
below.

[0046] FIG. 61is adiagram showing state transitions accord-
ing to ROHC for decompressing headers which is prescribed
in RFC-4815 and RFC-3095. State transitions in the O-mode
and the R-mode will be described below.

[0047] When a CRC (Cyclic Redundancy Check) for
detecting the occurrence of a bit error in data transmission has
failed, header decompressor 221 assumes that the present
header is suffering an error and discards the header. Then,
header decompressor 221 sends NACK to base station 10.
[0048] InFCState, whenk ; oz¢; .z, 1 CRCshave failed,
header decompressor 221 assumes that the context is dam-
aged and sends NACK to base station 10. Header decompres-
sor 221 makes a transition to SC State and discards all packets
until packets IR, IR-DYN, UOR-2 which have passed CRCs
areupdated. The valuek_1/n_, indicates the ratio of failures,
and serves as a reference value to determine whether to make
a transition to a lower-level state or not.

[0049] In SC State, when k_2 CRCs of n_2 CRCs for the
packets IR, IR-DYN, UOR-2 have failed, header decompres-
sor 221 assumes that the context is damaged and sends
STATIC-NACK to base station 10. Then, header decompres-
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sor 221 makes a transition to NC State. The valuek_,,, 2
indicates the ratio of failures, and serves as a reference value
to determine whether to make a transition to a lower-level
state or not.

[0050] In NC State, header decompressor 221 discards all
packets until packet IR which has passed a CRC is updated.
[0051] When header decompressor 221 receives an IP
packet via packet receiver 211, header decompressor 221
decompresses the header of the IP packet using the context
information to restore the header, and transfers the IP packet
including the restored header to packet output device 212.
[0052] Quality information controller 23 sends channel
quality information of mobile station 20 to base station 10 and
receives channel quality information of base station 10 from
base station 10, in constant periodic cycles. Quality informa-
tion controller 23 includes downlink CQI measurer and
sender 231, HARQ section 232, ARQ section 233, and uplink
buffered quantity sender 234.

[0053] Downlink CQI measurer and sender 231 measures a
channel quality as downlink CQI using a downlink reference
signal received from base station 10, sends the downlink CQI
to base station 10, and sends the downlink CQI to decompres-
sion controller 222.

[0054] HARQ section 232 sends HARQ information of
mobile station 20 to base station 10 and sends HARQ infor-
mation received from base station 10 to decompression con-
troller 222. ARQ section 233 sends ARQ information of
mobile station 20 to base station 10 and sends ARQ informa-
tion received from base station 10 to decompression control-
ler 222. As with the HARQ information and the ARQ infor-
mation in base station 10, there are preset threshold values
used as reference values to determine whether channel quali-
ties represented by HARQ and ARQ information are poor or
not.

[0055] Uplink buffered quantity sender 234 sends the infor-
mation of an uplink buffered quantity to base station 10 and
sends the information of the uplink buffered quantity to
decompression controller 222. Base station 10 may use the
information of the uplink buffered quantity in order to sched-
ule the assignment of resources of a plurality of mobile sta-
tions 20 that are connected by the wireless link, and the
information of the uplink buffered quantity may be included
in scheduling request information of a physical layer.

[0056] Decompression controller 222, which includes a
memory (not shown) which stores threshold values for vari-
ous pieces of channel quality information, controls header
decompressor 211 based on the channel quality information
received from quality information controller 23, as follows:
After k CRCs of n CRCs failed, header decompressor 221
made a transition to a lower-level state such as FC—SC or
SC—NC. Decompression controller 222 controls header
decompressor 221 using parameters (n, k) based on the chan-
nel quality information.

[0057] If decompression controller 222 judges that the
channel quality is good by comparing the channel quality
information with its threshold value, then decompression
controller 222 selects parameters (n, k) such that k/n is larger,
allowing header decompressor 221 to easily make a transition
to a lower-level state. If decompression controller 222 judges
that the channel quality is poor by comparing the channel
quality information with its threshold value, then decompres-
sion controller 222 selects parameters (n, k) such that k/n is
smaller, preventing header decompressor 221 from fre-
quently making a transition to a lower-level state.
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[0058] Thereare a plurality of predetermined combinations
of'parameters (n, k) each for making k/n larger and for making
k/n smaller. Decompression controller 222 selects either one
of'the combinations-according to a predetermined procedure.
The predetermined combinations of parameters (n, k) are
registered in a memory (not shown) included in decompres-
sion controller 222.

[0059] Decompression controller 222 may control header
decompressor 221 based on the judgement about either one of
the plural types of channel quality information or based on the
judgement about the plural types of channel quality informa-
tion.

[0060] In the present exemplary embodiment, a downlink
data flow from base station 10 to mobile station 20 as shown
in FIG. 1 has been described above. However, an uplink data
flow may similarly be controlled. For such an uplink data
flow, base station 10 carries out the above header decompres-
sion control, and mobile station 20 carries out the above
header compression control. Since operational details of
those header compression and decompression control pro-
cesses are the same as those described above, they will not be
described below. The communication device of each of base
station 10 and mobile station 20 may include header com-
pressor 121, header decompressor 221, controller 12, and
controller 22 shown in FIG. 1 for performing the header
decompression control and the header compression control.

[0061] Eachofcontrollers 12, 22 may comprise a dedicated
circuit for performing the above control process, or amemory
(not shown) for storing a program which includes the details
of the above control process and a CPU (Central Processing
Unit) (not shown) for executing the program.

[0062] Operation of base station 10 for the header compres-
sion control will be described below. The wireless link is in
the U-mode. FIG. 7 is a sequence diagram showing an opera-
tion sequence of a header compression control method
according to the present exemplary embodiment.

[0063] Mobile station 20 sends channel quality information
to base station 10 (step 1001). When base station 10 receives
the channel quality information from mobile station 20 (step
1002), base station 10 compares the channel quality informa-
tion with a threshold value to determine whether the channel
quality represented thereby is poor or not (step 1003). If base
station 10 judges that the channel quality is poor, then base
station 10 shortens the timer value of header compressor 121
by a preset time (step 1004). Conversely, if base station 10
judges that the channel quality is good, then base station 10
increases the timer value of header compressor 121 by a
preset time (step 1005).

[0064] A specific example of the process of judging the
channel quality in step 1003 will be described below. If the
channel quality information is downlink CQI and the down-
link CQI is smaller than the first threshold value, then the
circuit quality is judged as poor. If the channel quality infor-
mation is HARQ information and the number of times that a
packet is resent, as represented by the HARQ information, is
greater than the second threshold value, then the circuit qual-
ity is judged as poor. If the channel quality information is
ARQ information and the number of times that a packet is
resent as represented by the ARQ information is greater than
the third threshold value, then the circuit quality is judged as
poor. If the channel quality information is buffered quantity
information and a buffered quantity which is represented by
the buffered quantity information is greater than the fourth
threshold value, then the circuit quality is judged as poor.
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[0065] Operation of mobile station 20 for the header
decompression control will be described below. The wireless
link is in the O-mode or the R-mode. FIG. 9 is a sequence
diagram showing an operation sequence of a header decom-
pression control method according to the present exemplary
embodiment.

[0066] Base station 10 sends channel quality informationto
mobile station 20 (step 2001). When mobile station 20
receives the channel quality information from base station 10
(step 2002), mobile station 20 compares the channel quality
information with a threshold value to determine whether the
channel quality represented thereby is poor or not (step 2003).
A specific example of the process of judging the channel
quality is the same as the specific example of the header
compression control and will not be described in detail below.
[0067] If mobile station 20 judges that the channel quality
is poorin step 2003, then mobile station 20 sets parameters (n,
k) such that k/n is smaller than parameters (n, k) of a CRC
which is carried out by header decompressor 221 (step 2004).
If mobile station 20 judges that the channel quality is good,
then mobile station 20 sets parameters (n, k) such that k/n is
greater (step 2005).

[0068] For example, if the channel quality is good, then
mobile station 20 controls parameters (n, k) such that (n,
k)=(1,1). Therefore, k/n=1/1=1, allowing header decompres-
sor 221 to easily make a transition to a lower-level state.
Header decompressor 221 immediately makes a transition to
a lower-level state, and NACK or STATIC-NACK is sent as
feedback information to base station 10. Since the header
compression efficiency is lowered when the channel quality is
good, the reliability of communications is increased.

[0069] Ifthe channel quality is poor, then mobile station 20
controls parameters (n, k) such that (n, k)=(3, 2). Therefore,
k/n=2/3=0.666 . . . , preventing header decompressor 221
from frequently making a transition to a lower-level state. If
header decompressor 221 frequently makes a transition to a
lower-level state, then NACK or STATIC-NACK is sent to
base station 10 each time header decompressor 221 makes a
transition to a lower-level state. However, as the feedback
information is not sent to base station 10, the header com-
pression efficiency is prevented from being lowered.

[0070] Transitions between the state modes, i.e., the
U-mode, the R-mode, and the O-mode, in the wireless link
may be controlled based on the channel quality information.
FIG. 9 is a diagram showing transitions between the modes.
[0071] Compression controller 122 of base station 10
judges a channel quality from various pieces of channel qual-
ity information of each mobile station, and controls the state
mode of the wireless link of each mobile station. If priority is
given to the quality of communications with a communica-
tion partner, then compression controller 122 controls header
compressor 121 such that the wireless link with the commu-
nication partner makes transitions U-mode—O-mode—R-
mode. If priority is given to the efficiency of transmission to
the communication partner, then compression controller 122
controls header compressor 121 such that the wireless link
with the communication partner makes transitions
R-mode—0O-mode—U-mode. In this manner, it is possible to
perform efficient transmission. If base station 10 carries out
the header decompression control, then the decompression
controller may control transitions of state modes of the wire-
less link as described above.

[0072] According to the present exemplary embodiment,
the timer value which is representative of a time for the header
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compressor to make a transition to a lower-level state is con-
trolled based on the circuit quality information even without
the need to send feedback information indicative of the res-
toration of the header to the communication partner. If the
channel state is poor, then the timer value is shortened to
increase the frequency at which the header compressor makes
a transition to a lower-level state, thereby increasing the reli-
ability of communications rather than increasing the header
compression efficiency. If the channel state is good, then the
timer value is increased to reduce the frequency at which the
header compressor makes a transition to a lower-level state,
thereby increasing the header compression efficiency. In this
manner, while the reliability of communications is main-
tained, the header compression efficiency is kept at an opti-
mum level for efficient transmission. In particular, when the
wireless link is in the U-mode, the present invention is effec-
tive as no feedback information is sent to the communication
partner.

[0073] Since no feedback information needs to be sent to
the communication partner, the amount of information sent
over the transmission path is reduced to prevent the transmis-
sion efficiency from being lowered and also to prevent delays
from occurring.

[0074] Theheaderdecompression side may also control the
probability of transitions to lower-level states based on the
channel quality information for efficiently transmitting pack-
ets.

[0075] As state transitions between the U-mode, the
O-mode, and the R-mode are controlled based on the channel
quality information, packets can be controlled depending on
whether priority is to be given to compression efficiency or
reliability.

[0076] As an example of the advantages of the present
invention, header compression efficiency can be kept at an
optimum level without the need for transmitting feedback
information to the communication partner. Since no feedback
information needs to be sent to the communication partner,
the amount of information sent over the transmission path is
reduced to prevent the transmission efficiency from being
lowered and also to prevent delays from occurring.

[0077] Whilethe invention has been particularly shown and
described with reference to exemplary embodiments thereof,
the invention is not limited to these embodiments. It will be
understood by those of ordinary skill in the art that various
changes in form and details may be made therein without
departing from the spirit and scope of the present invention as
defined by the claims.

[0078] This application is based upon and claims the ben-
efit of priority from Japanese Patent Application No. 2008-
215257 filed on Aug. 25, 2008, the content of which is incor-
porated by reference.

DESCRIPTION OF REFERENCE CHARACTERS

[0079] 10 base station

[0080] 20 mobile station

[0081] 11, 21 storage device

[0082] 12, 22 controller

[0083] 121 header compressor
[0084] 122 compression controller
[0085] 221 header decompressor
[0086] 222 decompression controller

1. A communication device comprising:
aheader compressor which measures a time from a start of
communications with a communication partner and
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changes a compression ratio of a header of a packet to a
compression ratio lower than a present compression
ratio each time that a time represented by a timer value
elapses; and

a controller which controls said timer value based upon at
least one information from among channel quality infor-
mation of the communication device and channel qual-
ity information received from said communication part-
ner.

2. The communication device according to claim 1,
wherein if said controller judges that a channel quality is good
based on said channel quality information, then said control-
ler makes said timer value longer than a present value, and if
said controller judges that the channel quality is poor based on
said channel quality information, then said controller makes
said timer value shorter than the present value.

3. The communication device according to claim 1, further
comprising:

a header decompressor which performs a CRC on a packet
received from said communication partner, and makes a
transition to a lower-level state that represents that infor-
mation about the header is insufficient, if k CRCs of n
CRC:s have failed and the value of k/n indicative of the
ratio of failures is equal to or greater than a reference
value;

wherein said controller sets said reference value based on
said channel quality information and controls said
header decompressor.

4. The communication device according to claim 3,
wherein if said controller judges that the channel quality is
good based on said channel quality information, then said
controller sets said reference value to a value greater than a
present value, and if said controller judges that the channel
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quality is poor based on said channel quality information,
then said controller sets said reference value to a value smaller
than the present value.

5. The communication device according to claim 1,
wherein said controller controls a mode of'a wireless link with
the communication partner based on said channel quality
information.

6. The communication device according to claim 1,
wherein said channel quality information includes at least one
piece from among CQI, HARQ, ARGQ), and a buffered quan-
tity.

7. A header compression control method comprising:

measuring a time from a start of communications with a

communication partner and changing a compression
ratio of aheader of a packet to a compression ratio lower
than a present compression ratio each time that a time
represented by a timer value elapses; and

controlling said timer value based upon at least one infor-

mation from among channel quality information of the
communication device and channel quality information
received from said communication partner when the
channel quality information is received from said com-
munication partner.

8. The header compression control method according to
claim 7, wherein when said timer value is controlled, if it is
judged that a channel quality is good based on said channel
quality information, then said timer value is made longer than
a present value, and if it is judged that the channel quality is
poor based on said channel quality information, then said
timer value is made shorter than the present value.

9. The header compression control method according to
claim 7, wherein said channel quality information includes at
least one piece from among CQI, HARQ, ARGQ, and a
buffered quantity.



