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COMMUNICATION CONTROL SYSTEM, 
COMMUNICATION CONTROL METHOD, 
BASE STATION DEVICE AND MOBILE 

TERMINAL DEVICE 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

[0001] This application is a continuation Application of, 
and claims the bene?t of priority under 35 U.S.C. §120 from, 
US. application Ser. No. 10/307,448, ?led Dec. 2, 2002, 
herein incorporated by reference, Which claims the bene?t of 
priority under 35 U.S.C. §119 from Japanese Patent Applica 
tion No. 2001-369078, ?led Dec. 3, 2001. 

BACKGROUND OF THE INVENTION 

[0002] 1. Field of the Invention 
[0003] The present invention relates to a communication 
control system, a communication control method, a base sta 
tion device and a mobile terminal device for carrying out 
packet communications betWeen the base station device and 
the mobile terminal device. 
[0004] 2. Description of the Related Art 
[0005] Conventionally, there are tWo types of the uplink 
resource control or tra?ic control method in the mobile packet 
communications including a resource reserving type method 
and a resource non-reserving type method. 
[0006] Exemplary techniques for this resource reservation 
includes those disclosed in Japanese Patent Application No. 
9-180261 (1997) and Japanese Patent Application Laid Open 
No. 10-191455 (1998), and these examples use the resource 
reserving type method for reserving resources according to a 
reservation from a mobile terminal regardless of types of 
traf?cs. 
[0007] On the other hand, as the resource non-reserving 
type method, PRMA (Packet Reservation Multiple Access) 
type access control methods have been proposed. One 
example of them as disclosed in Japanese Patent Application 
Laid Open No. 10-136021 (1998) proposes a scheme for 
controlling the transmission of a reservation request packet 
by establishing a certain transmission permission as noti?ed 
from a base station. According to this scheme, When the 
transmission of the reservation request packet succeeds, the 
same time-slot of the subsequent frames is also 
[0008] reserved for that mobile terminal, and the time-slot 
is released after the bursty communications are ?nished. 
Also, each mobile station adjusts the transmission permission 
establishing according to attributes such as its oWn priority 
level. 
[0009] HoWever, the above described resource reserving 
type method is associated With problems of loW resource 
utiliZation ef?ciency including a problem that a reservation 
delay due to the resource reservation processing occurs for 
packets in small siZes and a problem that a control overhead 
becomes large as a rate of reservation signals becomes large. 
Also, there are cases Where the actually used resources are 
less than the reserved resources due to a variation in the 
amount of occurred traf?cs, and in such cases the resources 
are reserved Wastefully so that the resource utiliZation e?i 
ciency is loWered. 
[0010] Also, the above described resource non-reserving 
type method has a draWback that the QoS satisfaction level is 
loWered at the beginning of the burst in the realtime traf?c as 
the quality degradation such as delay or interruption at a time 
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of the start of the burst occurs due to the fact that the trans 
mission of the initial packet is managed by the transmission 
permission establishing. Also, When there is temporarily no 
transmission packet during a communication session, the res 
ervation Will be released so that there is a possibility of 
becoming impossible to make the reservation for some time 
due to a variation of the transmission permission establishing 
When a next burst occurs, and this situation tends to cause a 
forceful disconnection of the realtime communication so that 
it can potentially be a factor for the service quality degrada 
tion. 

BRIEF SUMMARY OF THE INVENTION 

[0011] It is therefore an object of the present invention to 
provide a communication control system and a communica 
tion control method capable of realiZing the ef?cient resource 
utiliZation, securing the QoS, and improving the service qual 
ity, by changing a scheme for allocating resources according 
to Whether it is a realtime tra?ic or a non-realtime tra?ic. 

[0012] According to one aspect of the present invention 
there is provided a communication control method for mobile 
communications in Which packet communications are carried 
out betWeen a mobile terminal and a base station, comprising 
the steps of: (a) checking a priority level of a tra?ic and 
judging a type of the tra?ic, at the mobile terminal; (b) trans 
mitting a reservation signal for a transmission request to the 
base station When the type of the tra?ic is a high priority level 
or realtime type, and not transmitting the reservation signal to 
the base station When the type of the tra?ic is a loW priority 
level or non-realtime type, at the mobile terminal; (c) deter 
mining a resource amount to be reserved for packet transmis 
sion according to a resource utiliZation state and the reserva 
tion signal for the tra?ic of the high priority level or realtime 
type, or determining an average transmission interval or 
transmission rate for the tra?ic of the loW priority level or 
non-realtime type according to margins in remaining 
resources, at the base station; and (d) notifying the resource 
amount or the average transmission interval or transmission 
rate determined by the step (c) from the base station to the 
mobile terminal. 

[0013] According to another aspect of the present invention 
there is provided a communication control system for mobile 
communications in Which packet communications are carried 
out betWeen a mobile terminal and a base station, comprising: 
a priority level checking unit for checking a priority level of a 
traf?c and judging a type of the traf?c, at the mobile terminal; 
a reservation signal generation unit for transmitting a reser 
vation signal for a transmission request to the base station 
When the type of the tra?ic is a high priority level or realtime 
type, and not transmitting the reservation signal to the base 
station When the type of the tra?ic is a loW priority level or 
non-realtime type, at the mobile terminal; a resource deter 
mination unit for determining a resource amount to be 
reserved for packet transmission according to a resource uti 
liZation state and the reservation signal for the tra?ic of the 
high priority level or realtime type, or determining an average 
transmission interval or transmission rate for the traf?c of the 
loW priority level or non-realtime type according to margins 
in remaining resources, at the base station; and a noti?cation 
information control unit for notifying the resource amount or 
the average transmission interval or transmission rate deter 
mined by the resource determination unit from the base sta 
tion to the mobile terminal. 
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[0014] According to another aspect of the present invention 
there is provided a base station device for carrying out packet 
communications With a mobile terminal, comprising: a res 
ervation signal receiving unit for receiving a reservation sig 
nal for a transmission request When a type of a tra?ic is a high 
priority level or realtime type; a resource determination unit 
for determining a resource amount to be reserved for packet 
transmission according to a resource utiliZation state and the 
reservation signal for the tra?ic of the high priority level or 
realtime type, or determining an average transmission inter 
val or transmission rate for a tra?ic of a loW priority level or 
non-realtime type according to margins in remaining 
resources; and a noti?cation information control unit for noti 
fying the resource amount or the average transmission inter 
val or transmission rate determined by the resource determi 
nation unit to the mobile terminal. 
[0015] According to another aspect of the present invention 
there is provided a mobile terminal device for carrying out 
packet communications With a base station, comprising: a 
priority level checking unit for checking a priority level of a 
tra?ic and judging a type of the tra?ic; and a reservation 
signal generation unit for transmitting a reservation signal for 
a transmission request to the base station When the type of the 
tra?ic is a high priority level or realtime type, and not trans 
mitting the reservation signal to the base station When the type 
of the tra?ic is a loW priority level or non-realtime type. 
[0016] Other features and advantages of the present inven 
tion Will become apparent from the folloWing description 
taken in conjunction With the accompanying draWings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0017] FIG. 1 is a How chart shoWing an operation of a 
mobile terminal according to one embodiment of the present 
invention. 
[0018] FIG. 2 is a diagram for explaining an operation to 
determine an average transmission interval for the non-real 
time tra?ic after reserving resources for the realtime tra?ic 
according to one embodiment of the present invention. 
[0019] FIG. 3 is a How chart shoWing an operation of a base 
station according to one embodiment of the present invention. 
[0020] FIG. 4 is a block diagram shoWing a con?guration of 
a base station according to one embodiment of the present 
invention. 
[0021] FIG. 5 is a block diagram shoWing a con?guration of 
a mobile terminal according to one embodiment of the 
present invention. 
[0022] FIG. 6 is a diagram shoWing a correspondence table 
for tra?ic type, priority level and DSCP according to one 
embodiment of the present invention. 
[0023] FIG. 7 is a diagram shoWing a table of DSCP ofAF 
classes according to one embodiment of the present inven 
tion. 
[0024] FIG. 8 is a diagram shoWing an exemplary case of 
determining a QoS of realtime tra?ic and a packet average 
transmission interval or a number of packets to be transmitted 
per frame for non-realtime tra?ic according to one embodi 
ment of the present invention. 

DETAILED DESCRIPTION OF THE INVENTION 

[0025] Referring noW to FIG. 1 to FIG. 8, one embodiment 
of a communication control system and a communication 
control method according to the present invention Will be 
described in detail. 
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[0026] (Communication Control Method) 
[0027] FIG. 1 to FIG. 3 shoW the procedure of the commu 
nication control method according to this embodiment. 
[0028] The communication control method according to 
this embodiment has the major features that, in the mobile 
communications for carrying out packet communications 
betWeen a mobile terminal and a base station, a priority level 
of an application tra?ic is checked and a type of that tra?ic is 
judged at the mobile terminal side, and When that tra?ic is a 
traf?c of a high priority level or of a realtime type, a trans 
mission request reservation signal is transmitted to the base 
station, Whereas When that tra?ic is of a loW priority level or 
of a non-realtime type, the reservation signal is not transmit 
ted, While the base station determines an amount of resources 
to be reserved for the realtime packet transmission according 
to presence or absence of that reservation signal and in the 
case of the loW priority level or the non-realtime type, the base 
station determines not to reserve any resources While deter 
mining an average transmission interval of the packets and 
noti?es this determination to the mobile terminal side. 
[0029] In the priority level checking method of this 
embodiment, assuming Diffsery control, the priority level 
and the realtime characteristic of the IP packets are judged by 
DSCP (Diffsery Code Point). Here, the Diffsery control is a 
QoS control on the Internet or the like, in Which the priority 
level is speci?ed by each IP packet header and the priority 
control is carried out for each packet at each router, and its 
implementation is the standard for a netWork communication 
device in a form of a router. Namely, in this control, the header 
?elds of the IP packet include a Diffsery ?eld, and 6 bits of 
this ?eld indicate a Diffsery Code Point (DSCP) of the packet. 
[0030] FIG. 6 shoWs a correspondence relationship 
betWeen the tra?ic type or the priority level and the DSCP. 
[0031] Within anAF (Assured Forwarding) class shoWn in 
FIG. 6, four classes and three stages of the discarding priority 
levels are de?ned further. FIG. 7 shoWs DSCPs of the AP 
classes. 
[0032] In this embodiment, EF and AF4 are regarded as the 
realtime traf?cs WhileAF3, AF2, AF1 and BE are regarded as 
the non-realtime traf?cs. Note that, according to the requests 
of the applications such as those for delays, it is also possible 
to use an alternative mapping in Which EF is regarded as the 
realtime tra?ic While AF4, AF3, AF2, AF1 and BE are 
regarded as the non-realtime traf?cs. Note that this embodi 
ment is directed to the case of one-to-one correspondence 
betWeen the DSCP and the QoS, but it is also possible to use 
different QoS mappings for the same DSCP according to the 
desire of the user. In such a case, the desire of the user should 
be given a higher priority. For example, in the case Where 
three ranks of high, medium and loW are available for the 
image quality of the video phone, they can be set in corre 
spondence to AF4, AF3 and AF2, respectively. At the system 
side, such three ranks of the image quality are noti?ed to the 
user in advance, such that the user makes a selection before 
carrying out communications. When there is no user selec 
tion, it is mapped to AF4. 
[0033] Next, the speci?c procedure of the communication 
control method according to this embodiment Will be 
described. FIG. 1 shoWs an operation of the mobile terminal 
in this embodiment. As shoWn in FIG. 1, When the transmis 
sion packets are generated, the mobile terminal carries out the 
identi?cation of the traf?c type ?rst (S101, S102). More 
speci?cally, the DSCP of the packets is recogniZed and 
Whether it is realtime or non-realtime is judged. 
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[0034] In the case Where it is judged as a realtime tra?ic at 
the step S102, a reservation packet containing the QoS 
request (a maximum request, an average request, or a mini 
mum request, for example) speci?ed from the user is trans 
mitted (S103), and the resource allocation by the base station 
is Waited. After that, the transmission of the packets using a 
code and a slot allocated by the base station is carried out 

(S104). 
[0035] On the other hand, in the case Where it is judged as 
a non-realtime tra?ic at the step S102, a packet average trans 
mission interval or transmission rate of that tra?ic type (AF3, 
AF2, AF1, BE) as noti?ed from the base station for that frame 
is received (S105), and the actual transmission timing of the 
packet is calculated (S106). This embodiment uses an exem 
plary calculation method in Which the actual packet transmis 
sion interval is calculated according to the exponential distri 
bution With an average set equal to the average transmission 
interval noti?ed from the base station. 
[0036] In further detail, as shoWn in FIG. 2, in the case 
Where the average transmission interval is noti?ed from the 
base station, the uplink interference poWer level in the previ 
ous slot or the average of the uplink interference poWers in the 
previous frame is measured, and the average transmission 
interval of each tra?ic type in the next slot or frame is noti?ed 
from the base station according to margins in the resources. 
Each mobile terminal calculates the packet transmission 
interval for the tra?ic type of the oWn device according to the 
noti?ed information. 
[0037] Also, the mobile terminal receives the average trans 
mission interval of each tra?ic type that is periodically noti 
?ed from the base station, and adjusts the average transmis 
sion timing according to the latest average transmission 
interval. For example, as shoWn in 
[0038] FIG. 2, the user of AF3 checks the average transmis 
sion interval (5 slots) at a time of the slot2, and determines the 
actual transmission timing according to the exponential dis 
tribution. 
[0039] In the example shoWn in FIG. 2, the calculation is 
made by setting the actual transmission interval equal to 6 
slots. Consequently, it Will be transmitted at the slot8 that is 6 
slots ahead from the slot2. At a timing of the slot3, When the 
transmission interval calculated according to the exponential 
distribution With the average of 3 slots is 4 slots, for example, 
the transmission slot becomes the slot7 (3+4I7). Here, this 
“7” is compared With the transmission timing “8” calculated 
in the previous slot, and one With the earlier timing (slot7) is 
selected as the transmission timing. In this Way, the transmis 
sion timing is calculated at each slot on a basis of the latest 
noti?ed average transmission interval, compared With the 
transmission timing calculated in the previous slot, and one 
With the earlier transmission time is selected as the transmis 
sion timing. Consequently, it is possible to deal With the 
variation of the traf?c load quickly, and it is possible to utiliZe 
the resources ef?ciently. 
[0040] Then, the packet transmission is carried out at the 
calculated transmission timing (S1 07). Note that this embodi 
ment is directed to the exemplary case Where the average 
transmission interval notifying period and the transmission 
timing calculation period are set equal to one slot, but it is also 
possible to set them equal to one frame. 
[0041] Also, in the case Where the base station noti?es the 
transmission rate, each mobile terminal checks the transmis 
sion rate corresponding to the priority level or the traf?c type 
of the oWn device, and determines the number of packets to be 
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transmitted per unit time. For example, When the transmission 
rate of the AF3 tra?ic is noti?ed as 320 kbps, if the frame 
length is 10 ms and the packet siZe is 320 bits, the number of 
packets to be transmitted per frame is 10. Also, if the number 
of slots per frame is 15, these 10 transmission packets are 
transmitted by randomly selecting 10 slots from these 15 
slots. 
[0042] FIG. 3 shoWs an operation of the base station. As 
shoWn in FIG. 3, When the base station receives the reserva 
tion packet (containing the QoS request) for the realtime 
traf?c from the mobile terminal (S201), the availability of the 
resources is checked (S202). More speci?cally, in this 
embodiment, the QoS request from the user is set as the 
transmission rate. The availability of the resources is indi 
cated by a rate of the average of the uplink interference 
poWers of the slots in the previous frame With respect to the 
uplink maximum tolerable poWer, for example. The uplink 
interference poWers contain interferences from the other 
cells. 

[0043] Next, the QoS (transmission rate) to be provided to 
the realtime traf?c (EF, AF4) is determined (S203). For 
example, as shoWn in FIG. 8, When the resource availability 
coe?icient is betWeen 0.7 and 1.0, many resources are avail 
able so that it is determined to provide the maximum trans 
mission rate of the user. Also, When the resource availability 
coe?icient is betWeen 0 to 0.3, not many resources are avail 
able so that it is determined to provide the minimum trans 
mission rate of the user. This is an exemplary case Where the 
maximum request and the minimum request for the QoS are 
declared by the mobile terminal at a time of the reservation, 
but in the case Where the maximum request and the minimum 
request of the QoS are not declared, it is possible for the base 
station to set several steps such as high, medium and loW. 
[0044] The transmission rate can be adjusted by the value of 
the spreading factor (SP) or the multi-code number to be used 
for each user. In the case of doubling the transmission rate, a 
provision for reducing the SF to a half and a provision for 
using tWice as many orthogonal codes Will require the same 
amount of the required poWer resource, so that the exemplary 
case of adjusting the transmission rate by the number of 
orthogonal codes to be used Will be described here. 
[0045] Next, the amount of resources required for provid 
ing the determined transmission rate is calculated (S204). In 
the case of carrying out the transmission poWer control in the 
CDMA, the transmission poWer is controlled such that the 
SIR (Signal-to-Interference Ratio) becomes a target SIR 
(Which Will be denoted as “SIRtg”). The amount of the uplink 
interferences as seen from the base station Will be denoted as 
“Sumliup”. The receiving poWer necessary at the base station 
in order to provide the transmission rate of “ratecd” by one 
code is calculated by the folloWing equation (1). 

POWercdISIRtgXSumliup (l) 

[0046] The receiving poWer necessary at the base station in 
order to provide the determined transmission rate “ratego s” is 
calculated by the folloWing equation (2). 

Powerqos : Powered >< raleqos/ mlecd (Z) 

: SIRIg >< Sumliup >< mleqos / mlecd 

[0047] Then, Whether the calculated resource amount 
exceeds the uplink capacity or not is judged (S205). 
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[0048] In the case Where the uplink capacity is not exceeded 
even When the calculated “PoWerqos” is added to the current 
average uplink interference power, the transmission rate and 
the number of codes (rateqos/ratecd) for providing “rategos” 
are allocated (S209), and noti?ed to the mobile terminal 

(S212). 
[0049] On the other hand, in the case Where the uplink 
capacity is exceeded When the calculated “PoWerqos” is 
added to the current average uplink interference poWer, “rat 
egos” is reduced to the minimum request “ratemin”, and 
“PoWermin” is re-calculated by using the folloWing equation 
(3) 

Powermin : Powered >< ralemin/ ralecd (3) 

: SIRIg >< Sumliup >< ralemin / ralecd 

[0050] Then, Whether the uplink capacity is exceeded or not 
is judged by using this re-calculated value (S206), and if it is 
not exceeded, the resources required for the minimum request 
transmission rate are allocated (S210) and noti?ed to the 
mobile terminal (S212). If it is judged that the uplink capacity 
is exceeded at the step S206, the admission is refused (S211). 

[0051] The packet average transmission intervals or the 
transmission rates for AF3, AF2, AF1 and BE are determined 
according to the margins of the resources after the allocation 
of the resources to EE andAF4 as indicated in FIG. 8 (S207), 
and noti?ed to the mobile terminal by using the noti?cation 
signal (S208). For example, When the traf?cs are heavy (When 
the availability coe?icient is betWeen 0 to 0.3), the average 
transmission intervals of AF3, AF2, AF1 and BE traf?cs are 
set to be “12”, “24”, “36” and “48”, respectively, and noti?ed 
to the mobile terminal. 

[0052] Note that the mobile terminal determines the actual 
transmission timing according to the exponential distribution 
With the average value equal to the noti?ed average transmis 
sion interval of that tra?ic type. For example, even in the case 
Where a plurality of mobile terminals of the BE traf?c exist, 
each one determines the actual transmission timing according 
to the exponential distribution With the average of “48”, so 
that it is possible to reduce collisions in the uplink. 

[0053] Also, as for the decision of the resource allocation at 
the steps S209 and S210, it is decided When the transmission 
request is made in the case of the realtime traf?c, Whereas it is 
decided and noti?ed according to the latest traf?c state by 
setting a certain period (one slot interval or one frame inter 
val, for example) as the average transmission interval in the 
case of the non-realtime traf?c. 

[0054] Note that the exponential distribution is used in this 
embodiment, but it is also possible to use the other distribu 
tion With the average value set equal to the average transmis 
sion interval value. 

[0055] In the above, the operation in the case Where the base 
station noti?es the average transmission interval has been 
described, but in the case of notifying the transmission rate, 
each mobile terminal checks the transmission rate corre 
sponding to the priority level or the tra?ic type of the oWn 
device, determines the number of packets to be transmitted 
per unit time, and transmits the packets by selecting slots 
randomly. 
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[0056] (Con?guration of the Communication Control Sys 
tem) 
[0057] The communication control method described 
above can be realiZed by the folloWing communication con 
trol system. FIG. 4 and FIG. 5 shoW a con?guration of the 
communication control system according to this embodi 
ment. 

[0058] As shoWn in FIG. 4, the base station has a circulator 
100, a demodulation circuit 101, a signal demultiplexing 
circuit 102, a decoding circuit 103, a modulation circuit 110, 
a signal multiplexing circuit 111, an encoding circuit 112, and 
a resource determination unit 113. 

[0059] The circulator 100 carries out transmission and 
reception of packets through radio communications With the 
mobile terminal, and the received uplink packets are output 
ted to the demodulation circuit 101 While the doWnlink pack 
ets modulated by the modulation circuit 11 0 are inputted from 
the modulation circuit 110 and transmitted to the mobile 
terminal. 
[0060] The demodulation circuit 101 converts the received 
signals by a despreading processing or the like, and the con 
verted signals are outputted to the signal demultiplexing cir 
cuit 102. The signal demultiplexing circuit 102 is a circuit for 
demultiplexing prescribed signals from the converted signals, 
and in this embodiment, the control signal such as the reser 
vation signal is demultiplexed and outputted to the resource 
determination unit 113. Also, the signal demultiplexing cir 
cuit 102 outputs the signals after demultiplexing the reserva 
tion signal to the decoding circuit 103. The decoding circuit 
103 decodes the inputted signals and outputs them as the 
uplink information to circuits of the subsequent stage. 
[0061] On the other hand, the encoding circuit 112 encodes 
the doWnlink information, and the encoded signals are out 
putted to the signal multiplexing circuit 111. The signal mul 
tiplexing circuit 111 is a circuit for multiplexing the signals 
inputted from the encoding circuit 112 and the noti?cation 
information inputted from the resource determination unit 
113, assembling packets, and outputting them to the modu 
lation circuit 110. The modulation circuit 110 modulates the 
multiplexed data and outputs them to the circulator 100. 
[0062] The resource determination unit 113 has a reserva 
tion information recognition circuit 120, a vacant resource 
amount checking circuit 104, a QoS determination circuit 
105, a resource determination circuit 106, a remaining 
resource amount checking circuit 107, a packet average trans 
mission interval or transmission rate determination circuit 
108, and a noti?cation information control circuit 109. 

[0063] The reservation information recognition circuit 120 
is a circuit for recognizing the reservation signal among the 
control signals demultiplexed by the signal demultiplexing 
circuit 102 and analyZing its content. More speci?cally, the 
content of the reservation signal is analyZed and Whether the 
traf?c requested by the mobile terminal is realtime or non 
realtime is judged. 
[0064] The vacant resource amount checking circuit 104 is 
a circuit for checking the amount of currently used resources, 
judging the vacant resources, and outputting that judgment 
result to the QoS determination circuit 105. The QoS deter 
mination circuit 105 is a circuit for judging the priority level 
of the service request of the user according to the content of 
the reservation signal. 
[0065] The resource determination circuit 106 is a circuit 
for determining the resource amount according to the check 
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ing result of the vacant resource amount checking circuit 104 
in the case Where the traf?c requested from the mobile termi 
nal is realtime. 
[0066] The remaining resource amount checking circuit 
107 is a circuit for subtracting the resource amount allocated 
to the realtime tra?ic from the vacant resource amount to 
check the remaining resource amount. 
[0067] The packet average transmission interval or trans 
mission rate determination circuit 108 is a circuit for deter 
mining the average transmission interval according to the 
priority level of the request from the mobile terminal in the 
case Where the tra?ic requested by the mobile terminal is 
non-realtime. 
[0068] The noti?cation information control circuit 109 is a 
circuit for notifying the determined resource amount and 
average transmission interval to the mobile terminal, Which 
outputs these informations to the signal multiplexing circuit 
111. 
[0069] Note that the signal demultiplexing circuit 102, the 
reservation information recognition circuit 120, the vacant 
resource amount checking circuit 104, the QoS determination 
circuit 105, the resource determination circuit 106, the 
remaining resource amount checking circuit 107, the packet 
average transmission interval or transmission rate determina 
tion circuit 108 and the noti?cation information control cir 
cuit 109 may be provided behind the decoding circuit 103. 
Also, the signal multiplexing circuit 111 may be provided in 
front of the encoding circuit 112. 
[0070] Then, in the base station in such a con?guration, the 
reservation packet transmitted from the mobile terminal is 
recogniZed by the reservation information recognition circuit 
120 through the circulator 100, the demodulation circuit 101, 
and the signal demultiplexing circuit 102. According to this 
recogniZed reservation packet, the vacant resource amount 
accounting for the interferences of the other cells is checked 
at the vacant resource amount checking circuit 104, and the 
QoS to be provided is determined by the QoS determination 
circuit 105. 
[0071] After that, the amount of resources to be reserved for 
the realtime is calculated and allocated by the resource deter 
mination circuit 106. The remaining resource amount by sub 
tracting the resources reserved for the realtime is checked by 
the remaining resource amount checking circuit 107. The 
packet average transmission interval or transmission rate for 
each priority level of the non-realtime is determined by the 
packet average transmission interval or transmission rate 
determination circuit 108, and after multiplexing the noti? 
cation information from the noti?cation information control 
circuit 109 With the doWnlink information at the signal mul 
tiplexing circuit 111, they are transmitted to the mobile ter 
minal through the modulation circuit 110 and the circulator 
100. 
[0072] As shoWn in FIG. 5, the mobile terminal has a pri 
ority level checking unit 199, a reservation information gen 
eration circuit 200, an encoding circuit 201, a modulation 
circuit 202, a circulator 203, a signal demultiplexing circuit 
204, a demodulation circuit 205, a decoding circuit 206, a 
packet average transmission interval or transmission rate 
checking circuit 207, a number of packets determination cir 
cuit 208, and a transmission timing determination circuit 209. 
[0073] The circulator 203 carries out transmission and 
reception of packets through radio communications With the 
base station, and the received doWnlink packets are outputted 
to the signal demultiplexing circuit 204 While the uplink 
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packets modulated by the modulation circuit 202 are inputted 
from the modulation circuit 202 and transmitted to the base 
station. 
[0074] The signal demultiplexing circuit 204 is a circuit for 
demultiplexing prescribed signals from the signals inputted 
from the circulator 203, and in this embodiment, the control 
signal containing information regarding the QoS and the 
radio resource amount (noti?cation information) is demulti 
plexed and outputted to the packet average transmission inter 
val or transmission rate checking circuit 207. Also, the signal 
demultiplexing circuit 204 outputs the signals after demulti 
plexing the control signal to the demodulation circuit 205. 
The demodulation circuit 205 converts the received signals by 
a despreading processing or the like, and the converted sig 
nals are outputted to the decoding circuit 206. The decoding 
circuit 206 decodes the inputted signals and outputs them as 
the doWnlink information to circuits of the subsequent stage. 
[0075] On the other hand, the encoding circuit 201 encodes 
the uplink information, and the encoded signals are outputted 
to the modulation circuit 202. The modulation circuit 202 
modulates the encoded data and outputs them to the circulator 
203. 

[0076] The priority level checking unit 199 is a circuit for 
checking the transmission type traf?c type (a value of the 
DSCP, for example), and judging Whether it is the realtime 
traf?c or the non-realtime tra?ic according to FIG. 6 
described above. The judgment result of this priority level 
checking unit 199 is outputted to the reservation information 
generation circuit 200. 
[0077] The reservation information generation circuit 200 
is a circuit for generating the reservation signal according to 
the judgment result of the priority level checking unit 199, 
and outputting it to the encoding circuit 201. More speci? 
cally, the reservation information generation circuit 200 gen 
erates the reservation information in the case of the realtime 
traf?c such as EF and AF4 as indicated in FIG. 6. 

[0078] The packet average transmission interval or trans 
mission rate checking circuit 207 checks the packet average 
transmission interval or transmission rate according to the 
noti?cation information (information regarding the QoS and 
the radio resource amount) demultiplexed by the signal 
demultiplexing circuit 204, and outputs this checking result to 
the number of packets determination circuit 208. The number 
of packets determination circuit 208 determines the number 
of packets to be transmitted per unit time according to the 
packet average transmission interval or transmission rate, and 
outputs the determined number of packets to the transmission 
timing calculation circuit 209. 
[0079] The transmission timing calculation circuit 209 cal 
culates the transmission timing according to the number of 
packets to be transmitted per unit time and outputs the calcu 
lated transmission timing to the encoding circuit 201, the 
modulation circuit 202 and the circulator 203. The encoding 
circuit 201, the modulation circuit 202 and the circulator 203 
encode and modulate the packets and transmit them to the 
base station at the inputted transmission timing. 
[0080] In the mobile terminal in such a con?guration, at a 
time of transmitting, the transmission target tra?ic type is 
checked by the priority level checking unit 199, and in the 
case of the realtime traf?c, the reservation information is 
generated by the reservation information generation circuit 
200, and this reservation information is transmitted to the 
base station through the encoding circuit 201, the modulation 
circuit 202 and the circulator 203. 
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[0081] On the other hand, at a time of receiving, the noti? 
cation information regarding the QoS and the radio resource 
amount determined by the base station is received through the 
circulator 203 and the signal demultiplexing circuit 204. 

[0082] Then, in the case of the realtime tra?ic, the mobile 
terminal transmits the packet data by using the allocated 
resource amount through the encoding circuit 201, the modu 
lation circuit 202 and the circulator 203. 

[0083] Also, in the case of the non-realtime traf?c, the 
packet average transmission interval or transmission rate 
demultiplexed by the signal demultiplexing circuit 204 is 
checked at the packet average transmission interval or trans 
mission rate checking circuit 207, the transmission timing is 
calculated at the transmission timing determination circuit 
209, and the packet data are transmitted to the base station 
through the encoding circuit 201, the modulation circuit 202 
and the circulator 203 at the determined transmission timing. 

[0084] As described, according to the present invention, 
With respect to the realtime traf?c, the resources are reserved 
and the base station allocates the resources according to the 
resource utiliZation state and the QoS request of the user, so 
that it is possible to realiZe the QoS support and the service 
quality improvement. On the other hand, With respect to the 
non-realtime tra?ic, the resources are not reserved and the 
packet reservation is unnecessary, so that the delay due to the 
reservation packet can be reduced by omitting the reservation 
packet. Also, the average transmission interval is determined 
dynamically according to the resource utiliZation state so that 
it is possible to realiZe the ef?cient resource utiliZation. More 
over, the actual transmission timings of the mobile terminals 
are distributed on a basis of the average transmission interval 
noti?ed from the base station, so that it is possible to reduce 
the transmission collisions of the uplink packets and improve 
the capacity. 
[0085] Namely, the mobile terminal side judges the tra?ic 
type and transmits the reservation signal in the case of the 
high priority level or the realtime traf?c so as to carry out the 
resource reservation at the base station, so that the QoS can be 
supported. Also, in the case of the loW priority level or the 
non-realtime traf?c, the processing delay and the overhead 
can be reduced by not transmitting the reservation signal in 
advance. 

[0086] Also, in the case of the non-realtime tra?ic, it is 
possible to carry out the packet transmission in accordance 
With the variations of the resource utiliZation state, by not 
reserving the resources, referring to the tra?ic priority level 
and determining the packet average transmission interval or 
transmission rate according to the resource utiliZation state at 
each period. 
[0087] For example, When there are transmission requests 
for the realtime tra?ic and the non-realtime traf?c, the 
resource amount according to the reservation signal is deter 
mined in advance With respect to the realtime tra?ic, and 
When the realtime tra?ic is less than the reserved amount, the 
non-realtime packets are transmitted by utiliZing the vacant 
resources, so that the ef?cient resource utiliZation can be 
realiZed. 

[0088] Also, the mobile terminal determines the actual 
transmission timing on a basis of the average transmission 
interval noti?ed from the base station, so that it is possible to 
distribute the transmission timings, and it is possible to 
reduce the transmission collisions of the uplink packets and 
improve the capacity. 
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[0089] Also, the base station allocates the resources to the 
loW priority level or the non-realtime tra?ic according to the 
remaining available resource amount by accounting for the 
interferences from the other cells and the resource amount 
reserved for the high priority level or the realtime tra?ic, so 
that it is possible to realiZe the e?icient utiliZation of the radio 
resources While accounting for the QoS support. 
[0090] It is also to be noted that, besides those already 
mentioned above, many modi?cations and variations of the 
above embodiments may be made Without departing from the 
novel and advantageous features of the present invention. 
Accordingly, all such modi?cations and variations are 
intended to be included Within the scope of the appended 
claims. 

1. A mobile terminal device for carrying out packet com 
munications With a base station, comprising: 

a priority level judging unit con?gured to judge a priority 
level of a traf?c and to judge a type of the tra?ic; 

a reservation signal generation unit con?gured to generate 
a reservation signal for a transmission request to the base 
station only When the priority level judging unit judges 
that the type of the tra?ic is a high priority level or a 
realtime type; 

a transmission unit con?gured to transmit the reservation 
signal generated by the reservation signal generation 
unit to the base station When the reservation signal gen 
eration unit generates the reservation signal; and 

a transmission timing determining unit con?gured to deter 
mine transmission timing for packet transmission 
according to the average transmission interval or the 
transmission rate noti?ed by the base station When the 
priority level judging unit judges that the type of the 
traf?c is a non-high priority level or a non-realtime type, 
Wherein 

the transmission unit is con?gured to transmit packets of 
non-high priority level type tra?ic or non-realtime type 
traf?c using the transmission timing determined by the 
transmission timing determining unit Without transmit 
ting the reservation signal, in a case Where the priority 
level judging unit judges that the type of the traf?c is the 
non-high priority level or the non-realtime type. 

2. The mobile terminal device of claim 1, Wherein the 
reservation signal generation unit is con?gured to generate 
the reservation signal that contains a quality of service (QoS) 
request of an application recogniZed at the mobile terminal 
device. 

3. The mobile terminal device of claim 1, further compris 
ing a unit for determining a number of packets to be trans 
mitted per unit time according to a transmission rate of a 
traf?c type noti?ed from the base station. 

4. The mobile terminal device of claim 1, Wherein the 
transmission timing determination unit is con?gured to cal 
culate an actual transmission timing according to an average 
transmission interval of a traf?c type noti?ed from the base 
station and a predetermined distribution. 

5. The mobile terminal device of claim 4, Wherein the 
transmission timing determination unit is also con?gured to 
update the actual transmission timing for not yet transmitted 
packets of a non-realtime type tra?ic, according to the aver 
age transmission interval that is periodically noti?ed and 
received from the base station. 

6. The mobile terminal device of claim 1, Wherein the 
transmission unit is con?gured to transmit packets of the high 
priority level type tra?ic or the realtime type traf?c using a 
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resource amount allocated by the base station in accordance 
With the reservation signal When the priority level judging 
unit judges that the type of the traf?c is a non-high priority 
level or a non-realtime type. 

7. The mobile terminal device of claim 1, Wherein the 
transmission unit is con?gured to transmit packets of the high 
priority level type traf?c or the realtime type tra?ic using a 
transmission timing according to an average transmission 
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interval or a transmission rate determined by the base station 
based on a remaining resource amount When the priority level 
judging unit judges that the type of the tra?ic is the non-high 
priority level or the non-realtime type, the remaining resource 
amount corresponding to an amount of resources remaining 
after resources are reserved for the tra?ic of the high priority 
level or the real time type. 

* * * * * 


