
;e3e]^g]bbcTdp\exf6 gT^gas> ADAPTIVE WIRELESS PARAMETER CONTROL METHOD,QoS
CONTROL DEVICE AND WIRELESS COMMUNICATION SYSTEM 5 BACKGROUND OF THE
INVENTION 1. Field of the Invention The present invention relates to an
adaptive wireless parameter control method, a QoS control device and a
wireless 10 communication system, and more particularly to an adaptive
wireless parameter control method, a QoS control device and a
wirelesscommunicationsystem,whichfix wireless parameters adaptably,
depending on quality of service required for packets to be transmitted, in
transmitting the packets wirelessly. 15 2. Descriptions of the Related Arts
In next generation mobile communication systems (International Mobile
Telecommunication-2000: IMT-2000), requirements for the maximum information
transmission speed 20 in accordance with "mobile environment", "walking
environment"and"quasi-stationary environment"are144kbps, 384 kbps and 2
Mbps, respectively, and genuine multimedia mobile communication can be
realized in addition to voice service. However, when considering rapid
spread of Internet, 25 diversification and high capacity of information in
recent years as well as progress of next generation Internet, development
of a wireless access scheme for realizing an information transmission speed
exceeding 2 Mbps in mobile communication is urgent. 30 Under such
background, a scheme for realizing a high-speed packet transmission with
the maximum information transmission speed of 2.4 Mbps based on IS-95
wireless interface is proposed in the literature (CDMA/HDR: A
Bandwidth-Efficient High-Speed Wireless Data Services for 35 Nomadic Users
(P. bender, P. Black, M. Grob, R. Padovani, N. Sindhushayana, and A.
Viterbi: IEEE Communication Magazine    vol. 38, no. 7, pp70-77, July 2000)
) . Furthermore, also in 3GPP (3rd Generation Partnership Project), the
investigation for realizing a high-speed packet transmission with the
maximum information transmission speed of about 8 . 5 Mbps , which expands
5 W-CDMA wireless interface, has been performed. In the high-speed packet
transmission as described above , have been investigated applications of
technologies including adaptive modulation/demodulation and error
correction (channel encoding) based on an adaptive wireless link control 10
( link adaptation ) proposed in the literature ( Symbol Rate and Modulation
Level-Controlled Adaptive Modulation/TDMA/TDD System for High-Bit-Rate
Wireless Data Transmission (T. Ue) S. Sampei, and N. Morinaga: IEEE
Transaction. VT, pp1134-1147) vol . 47 , no . 4 , Nov. 1998 ) ) and an
automatic repeat request 15 (ARQ) proposed in the literature
(Automatic-Repeat-Request Error Control Schemes '(S. Lin, D. Costello, Jr.
, and M. Miller: IEEE Communication Magazine, vol. 12, no. 12, pp5-17, Dec.
1984)). The adaptive modulation/demodulation and error 20 correction based
on the link adaptation means a scheme for switching a data modulation
multi-value, a spreading factor (SF), the number of multi-codes, and an
encoding factor of the error correction to others depending on propagation
environments for users, in order to effectively perform a 25 high-speed
data transmission. Herein, for example, as to the data modulation, the
maximum throughput of the system can be increased by sequentially switching
from the QPSK modulation, which is adopted in the present W-CDMA, to more
efficient multi-value modulations, that is, 8 PSK, 16 QAM and 64 QAM, 30
according to improvement of the propagation environments. To be concrete,
when assuming that SF be equal to 4, the number of multi-codes be equal to
3 and a forward error correction factor be equal to 1/2, it is possible to
perform ultra high-speed data transmission of 8.5 Mbps by use of W-CDMA 35
wireless interface showing a chip rate of 3.84 Mcps when 64 QAM is used as
a data modulation scheme. -2 



Incidentally, in such broadband wireless access, diversification in
requirements for quality of service (QoS) such as a transmission speed, a
transmission delay and a residual BER (Bit Error Ratio) is predicted. 5 For
example, in traffic such as voice and video for which real time
transmission is required, increases in a transmission delay and in delay
fluctuation cause significant deterioration of quality. Accordingly, bit
error concerning the packets is permitted within a range satisfying
communication quality 10 without dumping of the packet that includes the
error so that a transmission delay time from a transmission end to a
receiving end must be constrained to a range of the requirements in
accordance with the quality of services (QoS). On the other hand, in
non-real time traffic such as file 15 transfer and WWW (World Wide Web)
browsing, though a demand for the transmission delay is weaker compared to
the real time traffic, transmission with high throughput and reliability,
which is basically free from error, is required. Although an automatic
repeat request (ARQ) in the packet 20 transmission scheme is an effective
technology for high reliability transmission, it causes transmission delay
and delay fluctuation in the real time traffic. Furthermore, while
receiving quality is improved by performing channel encoding with high
error correction 25 capability, throughput is decreased due to a decrease
in frame efficiency. Accordingly, in order to provide multimedia services
effectively in such a packet transmission scheme including a mix of various
types of traffic, effective applications of 30 an error control (QoS
control) technology between wireless sections are more important.
Specifically, when the error control (QoS control) by a technology such as
an error protection using an automatic repeat request between a wireless
sections and a forward error correction (FEC) is performed) 35 different
standards for respective kinds of traffics must be applied. -3   However,
in conventional link adaptation technology, wireless parameters including
the optimum modulation scheme and the forward error correction method which
are adapted only to a wireless link state ( conditions of propagation path)
have 5 been merely selected, and QoS based on requests concerning traffic
characteristics, in particular delay, has not been considered. 



From the above described viewpoints, it has been proved to be very useful
to select wireless parameters including the 10 modulation scheme, the
forward error correction scheme, and the upper limit of repeat times of the
automatic repeat request while taking into consideration the trade off
between advantages and disadvantages in the error modulation scheme
adaptively switched in response to the QoS requirements. 15 Moreover, it is
inferred that combinations of respective adoptive selections' vary in
accordance with the QoS requirements. SUMMARY OF THE INVENTION 20 The
present invention arises from the above circumstances with an object of the
present invention being to provide an adaptive wireless parameter control
method) a QoS control device and a wireless communication system, which 25
assign different wireless parameter adaptively for each different type of
traffic according to requested QoS in packet transmission, taking into
consideration that requested QoS differs according to the type of traffic.
In order to achieve the above object, there is provided 30 an adaptive
wireless parameter control method, in which a wireless parameter set
corresponding to communication quality QoS is assigned for each packet to
be transmitted different in a communication quality QoS request in mobile
packet communication. 35 In a preferred embodiment of the present
invention, the wireless parameter set includes at least any one of a -4
retransmission parameter, a forward error correction scheme and a
modulation scheme. In a preferred embodiment of the present invention, the
retransmission parameter is adjustably assigned in accordance 5 with the
communication quality QoS. In a preferred embodiment of the present
invention, the retransmission parameter includes at least any one of a
retransmission algorithm and a maximum retransmission number of times. IO
In a preferred embodiment of the present invention, the maximum
retransmission number of times is adjustably assigned based on whether the
packet to be transmitted is a delayable packet. In a preferred embodiment
of the present invention, the I5 forward error correction scheme is
adjustably assigned in accordance with the communication quality QoS. In a
preferred embodiment of the present invention, the forward error correction
scheme includes at least any one of an encoding method and an encoding
factor. 20 In a preferred embodiment of the present invention, the
modulation scheme is adjustably assigned in accordance with the
communication quality QoS. In a preferred embodiment of the present
invention, the communication quality QoS includes communication quality QoS
25 requested for the packet to be transmitted and communication quality QoS
observed in an actual transmission. 



In a preferred embodiment of the present invention, information concerning
the communication quality QoS requested for the packet to be transmitted is
superimposed 30 within the packet. In a preferred embodiment of the present
invention, in the case that the communication quality QoS requested for the
packet to be transmitted is common to a plurality of packets the
information concerning the communication quality QoS is 35 added to the
plurality of packets. In a preferred embodiment of the present invention,
the -5   wireless parameter set is assigned in accordance with the
communication quality QoS and transmission path information . Also in order
to achieve to the object above , there is provided a QoS control device,
including an adaptive wireless 5 parameter controller for assigning a
wireless parameter set corresponding to communication quality QoS for each
packet to be transmitted different in the communication quality QoS in
mobile packet communication. In a preferred embodiment of the present
invention, the 10 adaptive wireless parameter controller has a
retransmission parameter controller which adjustably assigns a
retransmission parameter as one of the wireless parameter set in accordance
with the communication quality QoS. In a preferred embodiment of the
present invention, the 15 adaptive wireless parameter controller has an
encoding scheme controller which adjustably assigns a forward error
correction scheme as one of the wireless parameter set in accordance with
the communication quality QoS. In a preferred embodiment of the present
invention, the 20 adaptive wireless parameter controller has a modulation
scheme controller which adjustably assigns a modulation scheme as one of
the wireless parameter set in accordance with the communication quality
QoS. In a preferred embodiment of the present invention, the 25 QoS control
device further includes a transmission sequencing controller for inputting
the retransmission parameter set by the retransmission parameter
controller, and for performing retransmission control with respect to the
packet to be transmitted based upon the retransmission parameter. 30 In a
preferred embodiment of the present invention, the QoS control device
further includes an encoder for inputting the forward error correction
scheme set by the encoding scheme controller, and for performing encoding
with respect to the 



packet to be transmitted based upon the forward error 35 correction scheme.
In a preferred embodiment of the present invention, the -6   QoS control
device further includes a modulator for inputting the modulation scheme set
by the modulation scheme controller, and for performing modulation
processing with respect to the packet to be transmitted based upon the
modulation scheme. 5 In a preferred embodiment of the present invention,
the QoS control device further includes a QoS information identification
unit for inputting the packet to be transmitted, for identifying the
communication quality QoS requested by the packet, and for supplying the
identified communication 10 quality QoS to the adaptive wireless parameter
controller. Also in order to achieve the above object, there is provided a
wireless communication system, including a base station, and a mobile
terminal for performing wireless communication with the base station.
Moreover) the base 15 station includes an adaptive wireless parameter
controller for assigning a wireless parameter set corresponding to
communication quality QoS for each packet to be transmitted different in
the communication quality QoS, when packet communication is performed with
the mobile terminal. 20 In a preferred embodiment of the present invention,
the base station regularly receives from the mobile terminal, the
communication quality QoS observed in the actual transmission with the
mobile terminal. In a preferred embodiment of the present invention, the 25
base station receives from the mobile terminal, the communication quality
QoS observed in the actual transmission with the mobile terminal, by
requesting to the mobile terminal . The nature, principle and utility of
the invention will become more apparent from the following detailed
description 30 when read in conjunction with the accompanying drawings.
BRIEF DESCRIPTION OF THE DRAWINGS In the accompanying drawings: 



35 Fig. 1 is a diagram showing a configuration of a wireless communication
system of one embodiment according to the present    invention; Fig.2 is a
diagram showing a configuration of a QoS control device of one embodiment
according to the present invention; 5 Fig.3 is a diagram showing a
configuration of a QoS control device of another embodiment according to
the present invention; Fig.4 is a diagram showing a detailed configuration
of an adaptive wireless parameter controller in the QoS control 10 device;
and Fig.5 is a flowchart for explaining processing in the adaptive wireless
parameter control method of one embodiment according to the present
invention. 15 DESCRIPTION OF THE PREFERRED EMBODIMENTS Hereinafter, with
reference to drawings, detailed description will be made of the adaptive
wireless parameter control method, the QoS control device and the wireless
20 communication system of embodiments according to the present invention.
Fig.1 is a diagram showing the configuration of the wireless communication
system of one embodiment according to the present invention. According to
the same diagram, the 25 wireless communication system 1 is composed of a
base station 2 and a mobile terminal 3 which performs wireless
communication with the base station 2. Furthermore) the base station 2
incorporates a QoS control device 4. Fig.2 is a diagram showing the
configuration of the QoS 30 control device of one embodiment according to
the present invention. According to the same diagram, the QoS control
device 4 is composed of a QoS information identification unit 41, a
transmission buffer 42, a transmission sequencing controller 43, a data
encoder 44, a data modulator 45, a 35 transmission unit 46 and an adaptive
wireless parameter controller 47. Note that each of the transmission buffer
42, _g_   the transmission sequencing controller 43, the data encoder 44
and the data modulator 45 is constituted respectively by a pair of a real
time traffic transmission buffer 42a and a non-real time traffic
transmission buffer 42b, a pair of a 5 real time traffic transmission
sequencing controller 43a and a non-real time traffic transmission
sequencing controller 43b , a pair of a real time traffic data encoder 44a
and a non-real time traffic data encoder 44b, and a pair of a real time
traffic modulator 45a and a non-real time traffic data modulator 45b. 10
Next , description will be made of the operation of the QoS control device
shown in the diagram. The QoS information identification unit 41 receives a
packet that is to be transmitted and based on QoS information 



such as an allowable transmission delay and a required 15 transmission
rate, identifies the QoS type of the packet, and outputs the obtained QoS
type to the adaptive wireless parameter controller 47 as requested QoS
information. The aforementioned QoS information heretofore includes
information such as allowable transmission delay and required 20
transmission rates. Note, here, other than the allowable transmission delay
and required transmission rates that the QoS information also includes an
allowable error ratio, data disposability, the priority and importance of a
packet to be transmitted, and the like . In the case that the QoS
information 25 differs for each packet ( this QoS information is
superimposed in an individual packet to be transmitted, and also, when the
QoS information is common to a plurality of packets, the QoS information
may be added to the plurality of packets . It does not matter whether
common QoS information is superimposed in 30 individual packets in a case
where the QoS information is common to a plurality of packets. The adaptive
wireless parameter controller 47 adaptively defines wireless parameters
based on requested QoS information received from the QoS information
identification 35 unit 41, observed QoS information for the receiving side
notified by the receiving side (mobile terminal 3 in the present -9
embodiment) and transmission path information. According to the present
invention, a wireless parameter set includes a retransmission parameter, an
encoding scheme and a modulation scheme. Moreover, to be more specific, as
the retransmission 5 parameter ) there are an ARQ scheme and a maximum
retransmission number. As the encoding scheme, there are the forward error
correction method and the encoding factor. Also, as the transmission path
information, an instant receiving quality and a delay profile and the like
predicted 10 for the transmission timing of the mobile terminal 3 is
conceivable from instant receiving quality, average receiving quality and
variation in past receiving quality. Furthermore, here, the receiving
quality includes all characteristics that can be expressed in numbers, such
as, Signal-to-Interference 15 Ratio (SIR), Carrier-to-Interference Ratio
(CIR) and Received Signal Code Power (RSCP). The adaptive wireless
parameter controller 47 according to the present invention makes a rough
determination as to whether transmission traffic to be transmitted is real
time 20 traffic or non-real time traffic when defining the wireless
parameter set. In the case that the traffic is real time traffic the
defined parameter set is sent to the real time 



traffic transmission sequencing controller 43a, the real time traffic data
encoder 44a and the real time traffic data 25 modulator 45a. On the other
hand in the case that the traffic is non-real time traffic, the defined
parameter set is sent to the non-real time traffic transmission sequencing
controller 43b, the non-real time traffic data encoder 44b and the non-real
time traffic data modulator 45b. 30 In the case of real time traffic, real
time traffic transmission sequencing controller 43a stores the packet to be
transmitted in the real time traffic transmission buffer 42a, and at the
same time based on the retransmission parameter that is sent from the
adaptive wireless parameter controller 35 47 ( performs the retransmission
control . Real time traffic data encoder 44a encodes the packet to be
transmitted based -10   on the encoding scheme sent from the adaptive
wireless parameter controller 47. The real time traffic modulator 45a
modulates the packet to be transmitted based on the modulation scheme sent
from the adaptive wireless parameter controller 5 47. On the other hand) in
the case of non-real time traffic, the non-real time traffic transmission
sequencing controller 43b stores the packet to be transmitted in the
non-real time traffic transmission buffer 42b, and at the same time based
on the retransmission parameter that is sent from the adaptive 10 wireless
parameter controller 47 , performs the retransmission control. Non-real
time traffic data encoder 44b encodes the packet to be transmitted based on
the encoding scheme sent from the adaptive wireless parameter controller
47. The non-real time traffic data modulator 45b modulates the packet 15 to
be transmitted based on the modulation scheme sent from the adaptive
wireless parameter controller 47. The packet to be transmitted is
transmitted through the transmission unit 46 after having retransmission
controlled, encoded and modulated. Moreover, the wireless parameter 20
itself defined at the adaptive wireless parameter controller 47 is notified
of the receiving side, that is, the mobile terminal 3. 



Note that, heretofore, the transmission buffer 42, the transmission
sequencing controller 43, the data encoder 44 25 and the data modulator 45
were described as each being in a real time traffic and non-real time
traffic pair, however, it is needless to say that there is no physical
requirement for the division, and that it is also logically conceivable for
the adaptive wireless parameter controller 47 to utilize 30 determination
criteria other than that in which the determination is made in the two
divided cases . However, as will be illustrated with reference to Fig.5,
the reason why configuration of the QoS control device 4 was explained in
this divided state was because it is generally preferable to 35 make to one
of the large determination criteria, one which firstly determines whether
the packet to be transmitted is -11   a packet which is delayable or not.
In following the above embodiment , since each type of wireless parameter
is defined adaptively in accordance with the QoS, effective transmission of
traffic can be performed 5 while satisfying various QoSs requested
dependent upon various types of traffic . Note that ( a mode in which
observed QoS information is received from the receiving side , in other
words , the mobile terminal 3, is conceivably either a mode where the
mobile 10 terminal 3 is regularly making transmissions of the observed QoS
information or a mode in which the mobile terminal 3 makes transmissions of
it in accordance with transmission requests from the base station 2 . In
either case, the information comes from the mobile terminal 3, stored in a
predetermined position 15 within the packet. Fig . 3 is a diagram showing a
configuration of another embodiment of a QoS control device according to
the present invention. The constitution components of a QoS control device
4a are the same as those of the QoS control device 4. 20 Moreover, a
wireless parameter definition method for an adaptive wireless parameter
controller 47 of QoS control device 4a is fundamentally the same as that of
the QoS Control device 



4. What are different from the QoS control device 4 of Fig.2 are the order
of encoding and the like for the packet to be 25 transmitted. To be
specific, in the case of real time traffic, a real time traffic data
encoder 44a encodes the packet to be transmitted based on the encoding
scheme sent from the adaptive wireless parameter controller 47. Next , a
real time traffic transmission sequencing controller 43a stores the 30
packet to be transmitted in a real time traffic transmission buffer 42a and
at the same time based on the retransmission parameter that is sent from
the adaptive wireless parameter controller 47 , performs the retransmission
control . Then a real time traffic data modulator 45a modulates the packet
to 35 be transmitted based on the modulation scheme sent from the adaptive
wireless parameter controller 4 7 . Also , in the case -12   o non-real
time traffic, a non-real time traffic data encoder 44b encodes the packet
to be transmitted based on the encoding scheme sent from the adaptive
wireless parameter controller 47. Next, a non-real time traffic
transmission sequencing 5 controller 43b stores the packet to be
transmitted in a non-real time traffic transmission buffer 42b and at the
same time based on the retransmission parameter that is sent from the
adaptive wireless parameter controller 47,performs the retransmission
control. Then a non-real time traffic data modulator 45b 10 modulates the
packet to be transmitted based on the modulation scheme sent from the
adaptive wireless parameter controller 47. Fig.4 is a diagram showing a
detailed configuration of the adaptive wireless parameter controller 47 in
the QoS 15 control device 4 and the QoS control device 4a. In the diagram
thereabove, the adaptive wireless parameter controller 47 is constituted by
a retransmission parameter controller 471, an encoding scheme controller
472,a modulation scheme controller 473 and a wireless parameter set
assignment definition 474. 20 Here, in the wireless parameter set
assignment definition 474 , a definition is stored as a database as to
which parameter set is assigned in accordance with the requested QoS
information, the observed QoS information and the transmission path
information. 25 Next , the operation of the adaptive wireless parameter
controller 47 will be described. As mentioned previously, the requested QoS
information, the observed QoS information and the transmission path
information are inputted in the adaptive wireless parameter controller 47.
The inputted 30 requested QoS information, observed QoS information and
transmission path information are inputted in a11 of the retransmission
parameter controller 471, the encoding scheme controller 472 and the
modulation scheme controller 473. The retransmission parameter controller
471 defines the 35 retransmission parameters in accordance with the
requested QoS information, the observed QoS information and the -13
transmission path information while making reference to the wireless
parameter set assignment definition 474. Here, the retransmission
parameters as previously mentioned include the retransmission algorithm
(ARQ scheme) and the maximum 5 retransmission number. However, having only
one of these is also not a problem. Additionally, in this embodiment the
aforementioned two have been assumed but information other than these for
the retransmission parameter is also conceivable. 10 The encoding scheme
controller 472 defines an encoding scheme in accordance with the requested
QoS information, the observed QoS information and the transmission path
information while making reference to the wireless parameter set assignment
definition 474. Here, the encoding scheme as previously 15 mentioned
includes the forward error correction method and the encoding factor.
However, having only one of these is also not a problem. Also, in this
embodiment, the aforementioned two have been assumed but information other
than these for the encoding scheme is also conceivable. 



20 The modulation scheme controller 473 defines a modulation scheme for the
requested QoS information, observed QoS information and the transmission
path information while making reference to the wireless parameter set
assignment definition 474 . Here, as the modulation scheme, specifically,
25 BPSK, QPSK, BPSK) 16QAM, and 64QAM are assumed but the modulation scheme
is not limited to only these. The retransmission parameters defined by the
retransmission parameter controller 471, the encoding scheme defined by the
encoding scheme controller 472 and the 30 modulation scheme defined by the
modulation scheme controller 473 are sent as previously mentioned
respectively to the transmission sequencing controller 43, the data encoder
44 and the data modulator 45. Fig 5 is a flowchart to explain the
processing of the 35 adaptive wireless parameter control method of one
embodiment according to the present invention. With reference to Figs .2
-14   to 4 simultaneously, description will be made of the processing. The
QoS information identification unit 41 shown in Fig . 2 , based on the QoS
information of the packet to be transmitted, 5 determines whether the
packet is delayable or not and defines a QoS class (Step S1). When
requested QoS information that a packet is delayable is sent to the
adaptive wireless parameter controller 47 as a result of the determination
made by the QoS information 10 identification unit 41, a retransmission
number upper limit is set to a large value, in comparison with a packet
which is not delayable , for example MO ( Step S2 ) . The retransmission
number upper limit being set by the retransmission parameter controller 471
in the adaptive wireless parameter controller 15 47 based upon a
retransmission number upper limit assignment definition 474a included in
the wireless parameter set assignment definition 474. When the packet is
delayable, the encoding scheme controller 472 and the modulation scheme
controller 473 respectively select an encoding scheme and a 20 modulation
scheme in accordance with the retransmission number upper limit MO defined
by the retransmission parameter controller 471 (Step S3). On the other
hand, When requested QoS information that a packet is not delayable is sent
to the adaptive wireless 25 parameter controller 47 as a result of the
determination made by the QoS information identification unit 41, a
retransmission number upper limit is set with a small value, in comparison
with a packet which is delayable, for example MI (Step S4). The
retransmission number upper limit being set by the 3U retransmission
parameter controller 471 in the adaptive wireless parameter controller 47
based upon the retransmission number upper limit assignment definition 474a
included in the wireless parameter set assignment definition 474. Also,
when the packet is not delayable, the encoding scheme controller 35 472
sets the encoding scheme to) for example C1 (Step S5). The encoding scheme
being based upon an encoding scheme -15   assignment definition 474b within
a wireless parameter set assignment definition 474, which reflects the
retransmission number upper limit M1 defined by the retransmission
parameter controller 471 and the observed QoS information. More 5
concretely, in the case that the packet is not delayable, an encoding
method and an encoding factor with higher error tolerance are selected.
Furthermore, in the case that the 



packet is not delayable, the modulation scheme controller 473 sets the
modulation scheme to, for example, Q1 ( Step S6 ) . The 10 modulation
scheme is based upon a modulation scheme assignment definition 474c within
the wireless parameter set assignment definition 474, which reflects the
encoding scheme C1 defined by the encoding scheme controller 472 and the
transmission path information. In this manner, in the case that a packet 15
is not delayable, wireless parameters M1 ( C1 and Q1 axe defined (Step S7).
Note that, in the above description, the base station 2 is assumed as a
transmission side, the base station 2 having a configuration with the QoS
control device 4 equipped thereon, 20 however, the configuration is not
limited to this case, and the configuration may be applied to a case where
the mobile terminal 3 is the transmission side. In that case, the mobile
terminal 3 would have the QoS control device 4 of the present invention. 25
As described above, in consideration that the requested QoS varies
according to each type of traffic, by means of the adaptive wireless
parameter control method, the QoS control device and the wireless
communication system according to the present invention, when transmitting
a packet, since different 30 wireless parameters are adaptively assigned
for each type of traffic in accordance with the requested QoS, effective
communication quality controls are realized in relation to the diverse QoS
requests in multimedia communication. It should be understood that many
modifications and 35 adaptations of the invention will become apparent to
those skilled in the art and it is intended to encompass such obvious -16
modifications and changes in the scope of the claims appended hereto. -17
What is claimed is: 1. An adaptive wireless parameter control method,
wherein a wireless parameter set corresponding to 5 communication quality
QoS is assigned for each packet to be transmitted different in a
communication quality QoS request in mobile packet communication. 2. The
adaptive wireless parameter control method 10 according to claim 1, wherein
the wireless parameter set 



includes at least any one of a retransmission parameter, a forward error
correction scheme and a modulation scheme. 3. The adaptive wireless
parameter control method 15 according to claim 2, wherein the
retransmission parameter is adjustably assigned in accordance with the
communication quality QoS. 4. The adaptive wireless parameter control
method 20 according to claim 3, wherein the retransmission parameter
includes at least any one of a retransmission algorithm and a maximum
retransmission number of times. 5. The adaptive wireless parameter control
method 25 according to claim 4 , wherein the maximum retransmission number
of times is adjustably assigned based on whether the packet to be
transmitted is a delayable packet. 6. The adaptive wireless parameter
control method 30 according to claim 2, wherein the forward error
correction scheme is adjustably assigned in accordance with the
communication quality QoS. 7. The adaptive wireless parameter control
method 35 according to claim 6, wherein the forward error correction scheme
includes at least any one of an encoding method and -18   an encoding
factor. 8. The adaptive wireless parameter control method according to
claim 2, wherein the modulation scheme is 5 adjustably assigned in
accordance with the communication quality QoS. 9) The adaptive wireless
parameter control method according to claim 1, wherein the communication
quality QoS 10 includes communication quality QoS requested for the packet
to be transmitted and communication quality QoS observed in an actual
transmission. 10. The adaptive wireless parameter control method 15
according to claim 9, wherein information concerning the communication
quality QoS requested for the packet to be transmitted is superimposed
within the packet. 11. The adaptive wireless parameter control method 20
according to claim 9, wherein, in the case that the communication quality
QoS requested for the packet to be transmitted is common to a plurality of
packets, the information concerning the communication quality QoS is added
to the plurality of packets. 25 12. The adaptive wireless parameter control
method according to any one of claims 1 to 11, wherein the wireless
parameter set is assigned in accordance with the communication quality QoS
and transmission path information. 30 13. A QoS control device comprising: 



an adaptive wireless parameter controller for assigning a wireless
parameter set corresponding to communication quality QoS for each packet to
be transmitted different in 35 the communication quality QoS in mobile
packet communication . -19   14 . The QoS control device according to claim
13 , wherein the adaptive wireless parameter controller has a
retransmission parameter controller which adjustably assigns a
retransmission parameter as one of the wireless parameter 5 set in
accordance with the communication quality QoS. 15 . The QoS control device
according to claim 13 , wherein the adaptive wireless parameter controller
has an encoding scheme controller which adjustably assigns a forward error
10 correction scheme as one of the wireless parameter set in accordance
with the communication quality QoS. 16 . The QoS control device according
to claim 13 , wherein the adaptive wireless parameter controller has a
modulation 15 scheme controller which adjustably assigns amodulation scheme
as one of the wireless parameter set in accordance with the communication
quality QoS. 17 . The QoS control device according to claim 14 ( further 20
comprising a transmission sequencing controller for inputting the
retransmission parameter assigned by the retransmission parameter
controller, and for performing retransmission control with respect to the
packet to be transmitted based upon the retransmission parameter. 25 18 .
The QoS control device according to claim 15 , further comprising an
encoder for inputting the forward error correction scheme assigned by the
encoding scheme controller, and for performing encoding with respect to the
packet to be 30 transmitted based upon the forward error correction scheme.
19 . The QoS control device according to claim 16 , further comprising a
modulator for inputting the modulation scheme assigned by the modulation
scheme controller, and for 35 performing modulation processing with respect
to the packet to be transmitted based upon the modulation scheme. -20   20
. The QoS control device according to claim 13 , further comprising a QoS
information identification unit for inputting the packet to be transmitted,
for identifying the communication 



5 quality QoS requested for the packet , and for supplying the identified
communication quality QoS to the adaptive wireless parameter controller.
21. A wireless communication system comprising: 10 a base station; and a
mobile terminal for performing wireless communication with the base
station, wherein the base station includes an adaptive wireless parameter
controller for assigning a wireless parameter set 15 corresponding to
communication quality QoS for each packet to be transmitted different in
the communication quality QoS, when packet communication is performed with
the mobile terminal. 20 22 . The wireless communication system according to
claim 21, wherein the base station regularly receives from the mobile
terminal, the communication quality QoS observed in the actual transmission
with the mobile terminal. 25 23 . The wireless communication system
according to claim 21, wherein the base station receives from the mobile
terminal the communication quality QoS observed in the actual transmission
with the mobile terminal, by requesting to the mobile terminal. 30 -21
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