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CQMMUNICATION SYSTEM AND RESOURCE ASSIGNING METHOD THEREFOR 

BACKGROUND OF THE INVENTION 

FIELD OF THE INVENTION 

The present invention relates to a communication system 

and a resource assigning method therefor, and more specifically, 

to a communication system for obtaining a resource for 

10 eommunication when a request therefor is issued and releasing 

the resource when the communication is over so that a plurality 

of communications can share the same resource and that the.amount 

of resources required varies among the communications, as well 

as a resource assigning method that enables resources to be more 

15 efficiently shared in this communication system.· 

DESCRIPTION OF THE RELATED ART 

Communication systems require various resources for 

20 communication; communication systems in which a large number 

of users communicate with one another require communication 

~ircuits in exchanges, relay cables, and a specified amount of 

radio circuits, and mobile communication systems in which users 

communicate with base stations while travelling require radio 

25 channels for use in communication between mobile and base 

stations. For each of these communication systems, system 

design must provide an amount of resources commensurate.with 

the number of users. 
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Typically, since the.probability that all the large number 

of users simultaneously make communication is assumed to be very 

low and negligibie, it is unnecessary to provide sufficient 

resources to allow all these users to simultaneously make 

5 communication. If, however, requests for communication require 

an amount of resources exceeding a predetermined value, the 

system cannot accept these requests, that is, a call loss occurs. 

The system design typically determines the amount of resources 

so that the probability (call loss rate) that a call loss occurs 

10 is low and about 1 to several percents. Such system design is 

·described, for example, in L. Kleinrock, "Queuing systems Volume 

I: Theory, n John Willey & Sons, 1975 in detail, and description 

thereof is omitted. 

Communications, which focused on sounds, have recently 

15 been diversified, and various aspects such as animated-image 

and data communications are emerging. Further, requests for 

communications have been diversified, and the amount of 

resources requested for communication is not always fixed; a 

varying amount of resources are requested. However, although 

20 individual small resources are constantly released and become 

free, they are unlikely to be combined into a large free resource. 

Accordingly, it is difficult to obtain free resources as required. 

Consequently, communication requiring a large amount of 

resources is likely to result in a call loss. 

25 To solve these problems to maintain an impartial call loss 

rate, a method of providing a fixed amount of resources 

beforehand or the like is used. For example, Japanese Patent 

Application Publication No. 11-41239 "Method for Controlling 



5 

- 3 -

Call Acceptances in Multidimensional Traffic• describes in 

detail an approach to obtaining an.impartial call loss rate by 

using a simple method of avoi~ing accepting new resource requests 

if the number of resources in use exceeds a fixed threshold value. 

Such system design is used for rapidly advancing mobile 

communication systems. In the mobile communication systems, a 

radio channel is used for communication between a mobile station 

and a base station. Typically, since a mobile communication 

system can use only limited radio bands, the amount of resources 

10 must be more strictly designed. 

Radio access methods used for the mobile communication 

system include Frequency Division Multiple Access (FDMA), Time 

Division Multiple Access (TDMA), and Code Division Multiple 

Access (CDMA).. ~n the FDMA and TDMA methods, the current traffic 

15 can be determined by counting the number of radio channels or 

time slots in use, and the design approach employed for fixed 

telephone networks as described previously is applicable to 

these methods. 

On the other hand, with the CDMA method, the number of radio 

20 channels cannot be counted, but as described in W098/30057 in 

detail, the traffic associated with a base station can be 

determined by measuring interference power at the base station 

or the total transmitted power therefrom. The conventional· 

design approach or the multidimensional approach is applicable 

25 to the CDMA method. 

In this manner, various system design approaches 

considering even multidimensional traffic or various traffic 

control approaches are conventionally applied to the various 
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communication systems. 

The conventional traffic control approaches, however, 

cannot avoid reducing the efficiency of resource sharing under 

multidimensional traffic conditions. In general, if the call 

5 loss rate is assumed to be fixed, the utilization of resources 

decreases with an increase in the amount of resources used for 

·a single communication. This phenomenon is based on what is. 

called the aggregation effect; the utilization of the resources 

increases consistently with the amount of available resources 

10 regardless .of the amount of resources used for a single 

communication. 

Thus, with the conventional design methods for 

multidimensional traffic or.the traffic -control approach 

disclosed in Japanese Patent Application Publication No. 

15 11-41239, an impartial call loss rate is obtained, but the 

general utilization of the resources disadvantageously 

decreases if a larger number of communications each require a 

large amount of resources. 

20 SUMMARY OF THE INVENTION 

The·present invention is provided in view of these problems, 

and it is an object thereof to provide a communication system 

that can maintain the general ut.i.lization of resources even if 

25 a larger numbe~ of communications each require a large amount 

of resources under multidimensional traffic conditions. 

To attain this object, a first aspect of the present 

invention provides a mobile communication system comprising a 
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second node for assigning a resource shared by a plurality of 

conununications in response to a resource request transmitted 

by a first node, the system being characterized in that the second 

node comprises measuring means for·measuring a current traffic 

5 or an amount equivalent to the traffic, first determining means 

for determining whether or not to accept the resource request 

by comparing the current traffic or the amount equivalent to 

the traffic as measured by the measuring means with a reference 

value, and accepting means for accepting the resource request 

10 on the basis of a result of the determination by the first 

determining means. 

15 

20 

According1y, in a conununication system in which the amount 

of resources requested varies among conununications, the 

resources can be assigned so as to be more efficiently shared. 

Further, a seco~d aspect of the present invention is the 

conununication system according to the first aspect, 

characterized ·in that the reference value is set so that the 

larger the amount of the.resource requested by the first node, 

the more un1ikely the resource request is accepted. 

Accordingly, in a conununication system in which the amount 

of resources requested varies among communications, it is 

possible to measure the current traffic or the equivalent amount, 

set a threshold value for determining acceptance on the basis 

of such a reference that t_he threshold value decreases with an 

25 incr~ase in the amount of resources on the bases of the amount 

of resources newly requested, and accept the reception of the 

new,resource request if.the measured current traffic does not 

exceed the determined thresho1d value. 
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Further, a third aspect of the present invention is the 

communication system according· to the first or second aspect, 

characterized in that if the first determining means determines 

that th~ resource request is not to be accepted, the 
, 

5 communication is continued by using a re~ource competitive1y 

used by a p1ura1ity of communications. 

With this approach, the communication can be continued even 

if a resource to be occupied cannot be assigned. 

Further, a fourth aspect.of the present invention is the 

10- communication system according to any of the first to third 

aspect, characterized by further comprising second determining 

means for determining whether or not the amount of the resource 

requested by the f :irst node can be reduced if the current traffic 

or the amount equiva1ent to the traffic exceeds the reference 

15 va1ue, and in that the first determining means determines whether 

or not to accept the resource · reques:t if the second determining 

means determines that the resource amount can be reduced. 

Consequent1y, if the second node determines.that the 

resource request cannot be accepted, the amount of the resource 

20 requested can be reduced, and another request can be made for 

resource assignment. 

Further, a fifth aspect of the present invention is the 

communication system_ according to the forth aspect, 

characterized by further comprising third determining means for 

25 determining whether or not there is any.free resource that is 

equivalent to the requested resource ·if the first determining 

means determines that the request for resource assignment .is 

to. be accepted, and in that if the third determining means 
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determines that there is no such a free resource, the second 

determining means determines whether or not the resource amount 

can be reduced. 

Consequently, if it is determined that the request can be 

5 accepted, it can be checked whether or not there is any free 

resource equivalent to the requested resource, and it can then 

be determined that the request cannot be accepted if there is 

no such a free space. 

Further, a sixth aspect of the present invention is the 

10 communication system according to the fourth or forth aspect, 

characterized in that if the second determining means determines 

that the resource amount cannot be reduced, the communication 

is continued by using a resource competitively used by a 

plurality of communications. 

15 Consequently, if 1 t is determined that the request can be 

accepted, the communication is continued by using a resource 

competitively used by a plurality of communications. 

Further, a seventh aspect of the present invention is the 

communication system according to any of the first to sixth 

20 aspects, characterized in that the communication system 

comprises a plural! ty of base stations and a plurality of mobile 

stations communicating with the base stations via radio channels, 

and the measuring means measures the current traffic by counting 

the number of radio channels currently used in the communication 

25 system. 

Consequently, the current traffic can be measured even in 

mobile communication systems based on the FDMA or TDMA method. 

Further, an eighth aspect of the present invention is the 
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communication system according to any of the first to sixth 

aspects, characterized in that the communication system 

comprises a plurality of base stations and a plurality of mobile 

stations communicating with the base stations by spreading an 

5 informa~ion data modulating signal using a spreading code, and 

the measuring means measures the current traffic by measuring 

interference power of signals received by the base stations. 

Accordingly, even in mobile communication systems based 

on the CDMA method, the current traffic can be measured by 

10 measuring the interference power to which the radio base stations 

are subjected. 

Further, a ninth aspect of the present invention is the 

communication system according to any of the first to sixth 

aspects, characterized in that the communication system 

15 comprises a plurality of base stations and a plurality of mobile 

stations communicating with the base stations by spreading an 

information data modulating signal using a spreading code, and 

the measuring means measures the current traffic by measuring 

total power transmitted by the base ~tations. 

20 Accordingly, even in mobile communication systems based 

on the CDMA method, the current traffic can be measured by 

measuring the total.power transmitted by the radio base stations. 

Further, a tenth aspect of the present invention provides 

a resource assigning method ·for a communication system which 

25 · is executed by a second node oii the basis of a request for a 

resource shared by a plurality of communications, the request 

being transnii tted by a first node, the method being characterized 

by comprising a measuring step of measuring a current traffic 
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or an amount equivalent to the traffic, a first determining step 

of determining whether or not to accept the resource request 

by comparing the current traffic or the amount equivalent to 

the traf.fic as measured in the measuring step with a reference 

5 value, and an accepting step of accepting the resource request 

on the basis of a result of the determination in the first 

determining step. 

Further, an eleventh aspect of the present invention is 

the resource assigning method according to the tenth aspect, 

10 characterized in that the reference value is set so that the 

larger the amount of the resource requested by the first node, 

the more unlikely the resource request is accepted. 

Furthermore, a twelfth aspect of the present invention is 

the resource assigning method according to the ten or eleventh. 

15 aspect, characterized in that if the first determining step 

determ~nes that the resource request is not to be accepted, the 

conununication is continued by using a resource competitively 

used by a plurality of conununications. 

Moreover, a thirteenth. aspect of the present invention is 

20 the resource assigning method according to any of the first to 

third aspect~ characterized by further comprising a second 

determining step_ of determining whether or not the amount of 

the resource requested by the first node can be reduced if the 

current traffic or the amount equivalent to the traffic exceeds 

25 the reference value, and in that the first determining s~ep 

dete~ines whether or not to accept the resource request if the 

second determin.ing step determines that .the resource amount can 

be· reduced. 
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Further, a fourteenth aspect of the present invention is 

the resource assigning method according to tbe thirteenth aspect, 

characterized by further comprising third determining step of 

determining whether or not there is any free resource that is 

5 equivalent to the requested resource if the first determining 

step determines that the request for resource assignment is to 

be accepted, and in that if the third determining step determines 

that there is no such a free resource, the second determining 

step determines whether or not the resource amount can be 

10 reduced. 

Furthermore, a fifteenth aspect of the present invention 

is the resource assigning method according to the thirteenth 

or fourteenth aspect, characterized in that if the second 

determining step determines that the resource amount cannot be 

15 reduced, the conununication is continued by using a resource 

competitively u_sed by a plurality of conununications. 

· Moreover, a sixteenth aspect of the present invention is 

the resource assigning method according to any of the tenth to 

fifteenth aspect, characterized in that the conununication system 

20 comprises a plurality of base stations and a plurality of mobile 

stations conununicating with the base stations via radio channels, 

and the measuring step measures the current traffic by counting 

the number of radio channels currently used in the resource 

assigning method. 

25. Further, a seventeenth aspect of t~e present invention is 

the resource assigning method according to any of the tenth -or 

fifteenth aspect, characterized in that the communication system 

comprises a plurality of base stations and a plurality of mobile 
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stations conununicating with the base stations by spreading ~n 

information data modulating signal using a spreading code, and 

the measuring step measures the current traffic by measuring 

interference. power of signals received by the base stations. 

Furthermore, an eighteenth aspect of the present invention 

is the resource assigning method according to any of the tenth 

to fifteenth aspects, characterized in that the conununication 

system comprises a plurality of base stations and a plurality 

of mobile stations conununicating with the base stations by 

10 spreading an information data modulating signal using a 

spreading code, and the measuring step measures the current 

traffic by· measuring total power transmitted by the base 

stations. 

With this configuration, if the traffic is equal to or more 

15 than a fixed amount, conununications requiring a large amount 

of resources have their requested resources reduced before they 

are allowed·to start. Therefore, the utilization of the 

resources is prevented from decreasing in spite of the presence 

of the communications requiring·a large amount of resources. 

20 As described above, according· to the present invention, 

for a communication system in which resources are each sh~red 

by a plurality of users, a resource assigning method can be 

provided which avoids reducing the resource utilization of the 

entire system ev~n under what is called a multidimensional 

25 traffic condition in which the amount of sources requested varies 

among conununications. 

The above and other objects, effects, features and 

advantages of the present invention will become more apparent 
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from the following description of embodiments thereof taken in 

conjunction with the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a diagram showing a communication system to which 

a resource assigning method of the present invention i~ applied; 

FIG. 2 is a flow chart useful in describing· an operation 

according to an embodiment of the present invention; 

FIGS. 3A and 3B are diagrams useful in describing in detail 

an example of an operation by a section, shown in FIG. 1, for 

determining a threshold value. FIG.· 3A is a flow chart of the 

operation, and FIG. 38 is a chart showing how data used during 

the operation is stored on a memory; 

15 FIG. 4 is a flow chart useful in describing an operation 

according to an embodiment of the present invention; 

FIG. 5 is a flow chart useful in describing an operation 

according to an embodiment of the_ present invention; and 

FIG. 6 is a flow chart useful in describing an operation 

20 according to an embodiment of the present invention. 

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS 

Embodiments of the present invention will be described 

25 below in detail with reference to the drawings. 

(First Embodiment) 

FIG. 1 is a diagram showing a communication system to which 

a resource assigning method of the present invention is applied. 
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This figure shows· a fixed telephone network for general homes 

and the like and a mobile communication system. For example, 

in the following description, a mobile station 102 belonging 

to the mobile communication system calls a telephone 104 at a 
, 

5 general home belonging to the fixed telephone network. The 

mobile station 102 requests a base station 101-b to assign 

resources required for communication. 

In the mobile communication system, a control station 107 

for- controlling operations of a plurality of radio base stations 

10 determines paths required to connect the base station 101 ( 101-a, 

lOlb, or 101-c) to a fixed telephone and controls the assignment 

of a circuit in each of the paths. ijnder the control of the 

control station 107, the base. station 101-b is connected to the 
. . 

fixed telephone network via gateway exchanges 105a and 105b, 

15 a path within the fixed t.elephone network are determined, and 

the base station 101-b then reaches the target telephone 104 

v_ia a plurality of exchanges 103-b and 103-d. The path from the 

mobile station 102 to the fixed telephone 104 requires various 

·resources: for example, a radio channel between the mobile 

20 station 102 the radio base station 101, resources on a 

transmission path from the·base station 101 to an exchange 103-a, 

transmission path resources between the exchanges 103, and 

hardware resources on each of the above nodes (connection points 

accessible to the network, including the above described base 

25 station 101, exchange 103, gateway exchange 105; and control 

station 107) . 

The resource assignment according to this embodiment is 

applicable to each node when constituted to measure the traffic 
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.on each of the nodes shown in FIG. 1 • In this case, resource 

assignment requests from user terminals may be directly used 

or each node may calculate resources required for itself and 

issue a resource assignment request to a destination node. 

5 FIG. 2 is a flow chart useful in describing the resource 

assigning_ method in the conununication system according to this· 

embodiment. First,_ the current traffic is measured (step S201}. 

Then, a threshold value (reference value} is determined on the 

basis of the amount of resources requested (step S203}. Then, 

10 the current traffic is compared with the threshold value to 

determine whether or not to accept the resource request (step 

S205}. That is, if the measured traffic exceeds the threshold 

value, it is determined that the request cannot be accepted. 

In contrast, if the measured traffic is equal to or smaller than 

15 the threshold value, it is determined that the request can be 

accepted, and a process of accepting the resource request is 

executed to end the entire process (step S207). 

FIGS. 3A and 3B are diagrams useful in describing in detail 

·an exampl·e of an operation by a section, shown in FIG. l, . for 

20 determining a threshold value. FIG. 3A is a flow chart of the 

operation, and FIG. 3B is a chart showing how data used during 

the operation is stored on a memory. 

First, a requested resource amount N is obtained on the 

basis of information transmitted by a user (step S301}. Then, 

25 a variable i is initialized to 1 (step S303) , and a value N1 is 

obtained from the memory. Then, the requested resource amount 

N is compared with the value N1 .(step S305}. If the amount N 

is smaller than the value N1 , a threshold value THR1 corresponding 
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to the value N1 is obtained from the inemory to end the process 

(step S307). On the other hand, if the amount N is equal to or 

larger than the va1ue N1 , the variab1e i is increased by one (step 

S309), and the variab1e i is compared with a maximum value M 

·5 (step S311). 

If a result of the comparison shows that the variable i 

has not reached the m8Ximum va1ue M, the next process is 

continuously executed. If the variab1e i has reached the 

maximum value M, a thresho1d value THRM+i is obtained from the 

10 memory to end the process (step S313). 

An examp1e of the operation of determining the threshold 

va1ue has been shown, but the present invention is not 1imi ted 

by this embodiment. For example, instead of the method 

described in FIGS. 3A and 3B, a requested traffic N and constants 

.1~ Cl and C2 as well as the fo11owing equation may be used. 

[Equation l] 

THR = Cl - N x C2 

20 With either of these methods, the larger the requested traffic 

N is, the smaller the set threshold THR is. That is, similar 

effects.are obtained as 1ong as the method is constituted so 

that the larger the requested traffic is, the more un1ike1y the 

resource request is accepted. 

25 (Second Embodiment) 

In the above described embodiment, the resource assigning 

process is ended on1y if the current traffic exceeds the 

threshold va1ue. The resource assigni.ng process, however, may 
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be repeated if the requested resource amount can be reduced. 

Fig. 4 is a flow chart useful in describing an operation 

according to another embodiment of the present invention. First, 

the current traffic is measured, ~nd.then a threshold is 

5 determined (steps S401 and S403) . To determine the threshold, 

for example, the configurations shown in FIGS.· 3A and 38 may 

be used. 

Then, the determined threshold value is compared with the 

measured traffic (step S405) . If the measured traffic is equal 

10 to or smaller than the threshold, it is determined that the 

request can.be accepted, and the process is accepting the 

resource request to end the entire process (step S407) . On the 

other hand, if the measured traffic exceeds the threshold value, 

it is determined whether or not the requested resource amount 

15 can be reduced (step S409) . In this case, the requested resource 

amount cannot be reduced, for example, if the user designates 

only' one transmission rate and does not desire to use other rates 

for·communication, or if the transmission rate has already 

reached a minimum value provided for the sys·tem to hinder the 

20 resources from being further reduced. 

If it is determined in the determining process in step S409 

that the requested resource amount cannot be reduced, the entire 

process ~s ended. On the other hand, if it is determined that 

the requested resource amount can be reduced, the process returns 

25 to step S403 to set the threshold again and then to shift to 

step S405 to determine whether or not to accept the resource 

request. 

(Third Embodiment) 



- 17 -

In the above embodiments, it .is determ.ined whether or not 

t~e requested resource amount can be reduced only if the current 

traff.ic exceeds the threshold value. This determ.in.ing process, 

however, .is not l.imited to this case but can be executed if there 

5 .is no free resource equ.ivalent to the requested resource. 

FIG. 5 .is a flow chart useful .in descr.ib.ing an operat.ion 

accord.ing to another embod.iment of the present .invent.ion. F.irst, 

the current traffic is measured, and then a threshold .is 

determined {steps S501 and S503). The threshold can be 

10 determ.ined, for example, as shown in FIGS. 3A and 3B. Then, the 

determined threshold is compared w.i th the measured traffic {step 

6505). If the measured traff.ic is smaller than _the threshold 

value, .it is determined that the request can be accepted, and 

the process sh.ifts to a step of checking for free resources. 

15 That is, it is checked whether or not there .is any free resource 

equivalent to the currently requested resource (step S507). 

If a result of the check in step S507 indicates that there 

is such a free resource, the process of accepting the resource 

request is executed to end the entire process {step S509) . On 

20 the other hand, if there is no such a free resource, it is 

determined that the request cannot be accepted, and the process 

shifts to a step of checking whether or not the requested resource 

amount can be reduced {step S511). If the measured traffic . 

exceeds the threshold, .it .is checked whether o·r not the requested 

25 resource amount can be reduced ·c step -S511) . Here, the requested 

resource amount cannot be reduced, for example, .if the user 

designates only one transmission rate and does not desire to 

use other rates for communicat.ion, or if the transmission rate 
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has already reached a minimum value provided for the system to 

hinder the resources from being further reduced. 

In this determining process, if it i$ determined that the 

requested resource amount cannot be reduced, the entire process 

5 is ended~ If it is determined that the requested resource amount 

can be reduced, the process is conti.nued by returni.ng to the 

step of setting the threshold. 

The above process enables such an operation as shown i.n 

FIG. 6 to be implemented i.f, for example, the system proyides 

10 three transmission rates l, 2, and 3 (transmission rate 1 > 

transmission rate 2 >transmission rate 3). If the entire 

traffic has not reached a fixed value, assignment is attempt~d 

wi.th the transmission rate 1 (steps S601 and S603). If the 

assignment fails here, the transmission rate is reduced to 

15. attem~t the assignment with ·the transmission rate 2. If the 

entire traffic has reached some level of lower values, ass·ignment 

is attempted with the transmission rate 2 (steps S607 and S609) . 

If the assi.gnment still fai.~s, the transmissi.on rate· is further 

reduced to attempt the assignment with the transmission rate 

20 3 (steps S613 and S615). If the assi.gnment fails with any of 

the transmi.ssi.on·rates, a call loss occurs. 

In the description of the operation with reference to FIGS. 

· 2 and 4 to 6, the process i.s ended if it i.s determined that the 

resource request cannot be accepted, ·but this does not mean that 

25 the communication itself cannot be continued. Many 

communication systems provide both forms of communication in 

which a single user exclusively uses a certai.n resource and i.n 

which a plurality of users competi.tively share the same resource. 
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To share resources in this manner, for examp1e, the ALOHA 

method uses random accesses as in the ALOHA.method, or local 

area networks (LANs) use a method of free1y transmitting data 

un1es s another user' s carrier is detected. Methods by which a 

5 p1urality of users competitive1y share resources are described 

in L. Kleinrock, "Queuing Systems Vo1ume II: Computer 

Applications,• John Wiley &_Sons, 1976 and other documents in 

detail, . and description thereof is omitted. With such a method, 

even if a resource to be occupied fai1s to be assigned, the 

10 · communication can be continued by using a resource competitively 

used by a plurality of-communications. 

~urther, various methods can be used to measure the current 

traffic as in the description of the operation with reference 

to FIGS. 2 and 4 to 6. As described above, for fixed 

15 communication networks in which exchanges are connected together 

via 1ead wires or optica1 fibers, the current traffic can be 

measured by counting the number of circuits being used by the 

exchanges, counting the number of circuits being used in the 

transmission paths ( 1ead wires or optical paths) , or measuring 

20 the amount of information being transmitted. 

Further, for mobi1e communication systems based on the FDMA 

or TDMA method by which a p1ura1ity of base stations and a 

plura11ty of mobile stations communicate with one ano_ther via 

radio channels, the current traffic can be measured by counting 

25 the number of radio. channels being used by the radio base stations 

or counting the number of radio s1ots being used. 

Furthermore, for mobile communication systems based on the 

CDMA method by which a plurality of base stations anc:'I a plurality 
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of mobile stations conununicate with one another by sp~eading 

an ·information data modulating signal using a spreading signal 

with a rate higher than that of the former signal, the current 

traffic can be measured by measuring signal interference power 

5 to which the radio base stations are subjected or measuring the 

total power of signals transmitted by the base stations. 

With any of the measuring methods, the present invention 

is applicable, and effects simil.ar to those of the present 

invention are obtained, as long as the method enables measurement 

10 of a value indicative of the status of loads on the system at 

the time of the measurement. Further, the measured traffic 

value may be-directly used or processed, or an amount such as 

an average value which corresponds to t.he current traffic may 

be calculated on the basis of the measured value. 

15 For example, for typical conununication systems, a method 

is often employed whi~h counts the number of circuits in use 

every several seconds and averages a resulting sequence of 

measured values over several minutes. In .this manner, a ·value 

may be used which is obtained by averaging a set of values 

20 measured over several minutes or tens of minutes or hours. 

Further, the averaging operation may use a result obtained 

by using a filter that removes short-time vaz-Ying components 

or removes long-time varying components. while extracting 

short-time varying components. Alternatively, it is possible 

25 to use the median of a plurality of measured values obtained 

within a certain period, or a statistical value at a 

pre.determined position of a sequence of measured values arranged 

in an ascending order. 
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The present invention has been described in detail with 

respect to preferred embodiments, and it will now be apparent 

from the foregoing to those skilled in the art that changes and 

modifications may be made without departing from the invention 

5 in its broader aspects, .and it is the intention, therefore, in 

the appended claims to cover all such changes and modifications 

as fall within the true spirit of the invention. 
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* C L M S * WHAT I'S CLAIMED IS: 

1. A mobile communicati.on system comprising a second node for 

assigning a resource shared by a plurality of communications 

5 in response to a resource request transmitted by a first node,. 

the system being cha~acterized in that: 

10 

said second node comprises: 

measuring means for measuring a current traffic or an 

amount equivalent to the traffic: 

first. determining means for· determining whether or not to 

accept said resource request by comparing said current traffic 

or the amount e,quivalent to the traffic as measured by the 

measuring means with a reference value; and 

accepting means for accepting said resource request on the 

15 basis of a result of the determination by the first determining 

means. 

2. The communication system according to Claim 1 

. characterized ~n that said reference value is set so that the 

20 larger the amount of said resource requested by said first node, 

the more unlikely said resource request is accepted. 

3. The communication system according to Claim 1 

characterized in that if said first det~rmining means determines 

25 that the resource request is not to be accepted, the 

communication is continued by using a common resource 

competitively used by a plurality of communications. 
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4. The communication system according to Claim 1, 

characterized by further comprising second determining means 

for determining whether or not the· amount of said resource 

requested by said first node can be reduced if said current 

5 traffic or the amount equivalent to the traffic exc·eeds said 

reference value, and in that said first determining means 

determines whether or not to accept said resource request if 

said second determining means determines that said resource 

amount can be reduced. 

10 

5. The communication system according to Claim 1, 

characterized in that said communication system comprises a 

plurality of base stations and a plurality of mobile stations 

mutually communicating with said base stations via radio 

15 channels, and said measuring means measures said current traffic 

by counting the number of radio channels currently used in said 

·communication system. 

6. The communication system according to Claim 1, 

· 20 characterized in that said communication system comprises a 

plurality of base stations and a plurality of mobile stations 

mutually communicating with said base stations by spreading an 

information data modulating signal using a spreading code, and . 

·said measuring means measures said current traffic by measuring 

-25 interference power of signals received by said base stations. 

7. The communication system according to Claim 1, 

characterized in that said communication system comprises a 
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plurality of base stations and a plurality of mobile stations 

mutually communicating with said base stations by spreading an 

information data modulating signal using a spreading code, and 

said measuring means measures said current traffic by measuring 

5 total power transmitted by sa.id base stations. 

8. The communication system according to Claim 2 

characterized in that if said first determining means determines 

that the resource request is not to be accepted, the 

10 conununication is continued by using a conunon resource 

~ompetitively used by a plurality of communications. 

9. The comniunication system according to Claim 2, 

characterized by further comprising second determining means 

15 for determining whether or not the amount of said resource 

requested by said first node can be reduced if said current 

traffic or the amount equivalent to the traffic exceeds said 

reference value, and in that said first determining means 

determines whether or not to accept said resource request if 

20 said second determining means determines that said resource 

amount can be reduced. 

10. The communication system according to Claim 2, 

characterized in that said conununication system comprises a 

25 plurality of base stations and a plurality of mobile stations 

mutually conununicating with said base stations via radio 

channels, and said measuring means measures said current traffic 

by counting the number of radio channels currently used in said 
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conununication system. 

11. The conununication system according to Claim 2, 

characterized in that said conununication system comprises a 

5 plurality of base stations and a plurality of mobile stations 

mutually conununicating with said base_ stations by spreading an 

information data modulating signal using a spreading code, and 

said measuring means measures said current traffic by measuring 

interference power of signals received by said base stations. 

10 

12. The communication system according to Claim 2, 

characterized in that said conununication system comprises a 

plurality of base stations and a plurality of mobile stations 

mutually conununicating with said base stations by spreading an 

15 information data modulating signal using a spreading code, and 

said measuring means measures said current traffic by measuring 

total power transmitted by said base stations. 

13. The conununication system according to Claim 8, 

20 characterized by further comprising second determining means 

for determining whether or ~ot the amount of said.resource 

requested by said first node can be reduced if said current 

traffic or the amount equivalent to the traffic exceeds said 

reference value, and in that said first determining means 

25 determines whether or not to accept said resource request if 

said second determining means determines that said resource 

amount can be reduced. 
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14. The communication system according to Claim 8, 

characterized in .that said communication system comprises a 

plurality of base stations and a plurality of mobile stations 

mutually communicating with said base stations via radio 

5 channels, and said measuring means measures said current traffic 

by counting the number of radio channels ·currently used in said 

communication system. 

15. The communication system according to Claim 8, 

10 characterized in that said communication system comprises a 

plurality of base stations and a plurality of mobile stations 

mutually communicating with said base stations by spreading an 

information data modulating signal using a spreading code, and 

. said measuring means measures said current traffic by measuring 

15 interference power of signals received by said ba~e stations. 

16 .. The communication system according to Claim 8, 

characterized in that said communication system comprises a 

plurality of base stations and a plurality of mobile stations 

20 mutually communicating with sa.id base stations by spreading an 

information data modulating ·signal using a spreading code, and 

said measuring means measures said current traffic by measuring 

total power transmitted by said base stations. 

25 17. The communication system according to Claim 9, 

characterized ~Y further comprising third determining means for 

determining whether or not there is any free resource that is 

equivalent to said requested resource if said·first determining 
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means determines that request for said resource assignment is 
-
to be accepted, and in that if said third determining means 

determines that there is no such a free resource, said second 

determining means determines whether or not said ;resource amount 

5 can be reduced. 

18. The communication system according to Claim 9, 

characterized in that if said second determining means 

determines' that said resource amount cannot be reduced, the 

10 communication is continued by using a common resource 

competitively used by a plurality of communications. 

19. The communication system according to Claim 13, 

characterized by further comprising third determining means for 

15 determining whether or not there is any free resource that is 

equivalent to said requested resource if said first determining 

means determin_es that request for said resource assignment is 

to be accepted, and in.that if said third determining means 

determines that there is no such a free resource, said second 

20 · determining means determines whether or not said resource amount 

can be reduced. 

20. The communication system according to Claim 13, 

characterized in that if said second determining means 

25 determines that said resource amount cannot be reduced, said 

communication is continued by using a resource competitively 

used by a plurality of communications. 
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21. The communication syste~ according to Claim 13, 

characterized in that said communication system comprises a 

plurality of base stations and a plurality of mobile stations 

mutually communicating with said base stations via radio 

5 channels, and said measuring means measures said current traffic 

by counting the number of radio channels currently used in said 

communication system. 

22 •. The communication system according to Claim 13, 

10 characterized in that said communication system comprises a 

plurality of base stations·and a plurality of mobile stations 

mutually communicating with said base stations by spreading an 

information data modulating signal using a spreading code, and 

said measuring means measures said current traffic by measuring 

15 interference power of signals received by said base stations. 

23. The communication system according to Claim 13, 

characterized in that said communication system comprises a 

plurality of base stations and a plurality of mobile stations 

.20 mutually communicating with said base stations by spreading an 

information data modulating signal using a spreading code, and 

said measuring means measures said current traffic by measuring 

total power transmitted by said base stations. 

25 24. The communication system acc.ording to Claim 17, 

characterized in that if said second determining means 

determines that said, resource amount cannot be reduced, said 

communication is continued by using a resource competitively 
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used ·by a plurality of conununications. 

25. The conununication system according to Claim 19, 

characterized in that if said second determining means 

5 determines that said resource amount cannot be reduced, said 

conununication is continued by using a resource competitively 

used by a plurality of conununicatioris. 

26. The conununication system according to Claim 19, 

10 characterized in that said conununication system comprises a 

plurality of base stations and a·plurality of mobile stations 

mutually .conununicating with said base stations via radio 

channels, and said measuring means measures said current traffic 

by counting the. number of radio channels currently used in .said 

15 conununication ·system. 

27. The conununication system according to Claim 19, 

characterized in that said conununication system comprises a 

.Plurality of base st_ations and a plurB:li.ty of mobile stations 

20 mutually conunu~icating with said base stations by spreading an 

informat:Lon data modulating signal using a spreading code, and 

said measuring means measures said current traffic by measuring 

interference power of signa·1s received by said base stations. 

25 28. The conununication system according to Claim 19, 

characterized in that said conununication system comprises a 

plurality of base stations and a plurality of mobile stations 

mutually communicating with said base stations by spreading an 
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informai:ion data modul.ating signal. using a spreading code, and 

said measuring means measures said current traffic by measuring 

total power transmitted by said base stations. 

5 29. ·The communication system according to Claim 25, 

characterized in that said communication system comprises a 

plurality of base stat1ons and a plural.ity of mobile stations 

mutuall.y communicating with said base stations via radio 

channels, and sai.d measuring means measures said current traffic 

10 by counting the number of radio channel.s currentl.y used· in said 

communication system_. 

-30. The communication system according to Claim 25, 

characterized in that said communication system comprises a 

15 plurality of base stations and a plurality of mobile stations 

mutuall.y communicating with said base stations by spreading an 

information data modulating signal. using a spread1:-ng code, and 

said measuring means measures said current traffic by measuring 

interference power of signal.s received by said base stations~ 

20 

31. The communicati_o_n sy~tem according to Claim 25, 

characterized in that said communication system comprises a 

plurality of base stations and a pl.µrality of mobile stations 

mutual.ly communicating with said base stations by spreading an 

25 information data mo.dulating signal using a spreading code, and 

said measuring means measures said current traffic by measuring 

total power transmitted by said base stations. 
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32. The communication system according to Claim 3, 

characterized by further comprising second determining means 

for determining whether or not the amount of said resource 

requested by said first node can be reduced if said current 

5 traffic or the amount equivalent to the traffic exceeds said 

reference value, and in that said first determining means 

determines whether or not to accept said resource request if 

said second determining means determines that said resource 

amount can be reduced. 

10 

33. The communication system according to Claim 32 ,· 

characterized by further comprising third determining means for 

determining whether or not there is any free resource that is 
. . 

equivalent to said requested resource if said first determining 

15 means determines that request for said resource assignment i.s 

to be accepted, and i.n th~t if sai.d thi.rd determi.ning means 

determines that there i.s no such a free resource, said second 

determining means determines whether or not said resource amount 

can be reduced. 

20 

34. The communication system according to Claim 32, 

characterized in that if said second.determining means 

determines that said resource amount cannot be reduced, said 

communication is continued by using a resource competitively 

25 · used by a plurali.ty of connnunications. 

35. .The communication system according to Claim 33, 

characterized in that if said second determining means 



111111111111111111111111111111 
* C L M S * 

- 32 -

determines that said resource amount cannot be reduced, said 

communication is continued by using a resource competitively 

used by a plurality of communications. 

5 36. The communication system according to Claim 4, 

characterized by further comprising third determining means for · 

determining whether or not there is any free resource that is 

equivalent to said requested resource if said first determining 

means determines that request for said resource assignment is 

10 to be accepted, and in that if said third determining means 

determines that there is no such a free resource, said second 

determining means determines whether or not said resource amount 

can be reduced. 

15 37. The communication system according.to Claim 4, 

20 

characterized in that if said second determining means 

determines that said resource amount cannot be reduced, said 

communication is continued by using a resource competitively 

used by a plurality of communications. 

38. The communication system according to Claim 36, 

characterized in that if said second determining means 

determines that said resource amount cannot be reduced, said 

communication is continued by using a resource competitively 

25 used by a plurality of communications. 

-39. A resource assigning method for a communication system 

which is executed by a second.node on the basis of a request 
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for a resource shared by a plurality of communications, said 

request being transmitted by a _first node, said method being 

characterized by comprising: 

a measuring step of measuring a current traffic or an amount 

5 equivalent to the traffic: 

10 

a first dete:cmining step of dete:cmining whether or not to 

accept said resource request by comparing said current traffic 

or the amount equivalent to the traffic as measured in said 

measuring step with a reference value: and 

an accepting.step of accepting said resource request on 

the basis of a result of the dete:cmination in said first 

dete:cmining step. 

40. The resource assigning method according to Claim 39 

15 characterized in that said reference value is set so that the 

larger the amount of said resource requested by.said first node, 

the more unlikely said resource request is accepted. 

41. The resource assigning method according to Claim 39 

20 characterized in that if said ·first dete:cmining step dete:cmines 

that the resource request is not to be accepted, the 

communication is continued by using a common resource 

competitively used by a plurality of communications. 

25 42. The resource assigning method according to Claim 39, 

characterized by further comprising second determining step of 

determining whether or not the amount of said resource requested 

by said first node can be reduced if said current traffic or 
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the amount equivalent to the traffic exceeds said reference value, 

and in that said first determining step determines whether or 

not to accept said resource request if said second determining 

step determines that said resource amount can be reduced. 

43. The resource assigning method according to Claim 39, 

characterized in that said conununication system comprises a 

plurality of base stations and a plurality of mobile stations 

mutually communicating with said base stations via radio 

10 channels, and said measuring step measures said current traffic 

by counting the number of radio channels currently used in said 

communication system. 

44. The resource ·assigning method according to .claim 39, 

15 characterized in that said communication system .comprises a 

plurality of base stations and a plurality of mobile stations 

. mutually communicating with said base stations by spreading ~n 

informat:i~on data modulating signal using a spreading code, and 

said measuring step measures said current traffic by measuring 

20 interference power of signals received by said base stations. 

45. .The resource assigning method according to Claim 39, 

characterized in that said conununication system comprises a 

plurality of base stations and a· plurality .of ~obile stations. 

25 mutually communicating with said base stations by spreading ai:i 

information data modulating signal using a spreading code, and 

said measuring step measures said cur~en t traffic by measuring 

total power transmitted by said base stations. 



- 35 - \ \11\11\ \\\I\\ 111\\ \\1\1 \\\\I\ 
* t L M S . 

46. The resource assigning method according to Claim 40 

characterized in that if said first determining step determines 

that the resource request is not to be accepted, the 

5 communication is continued by usi.ng a common resource 

competitively used by a plurality of communications. 

47. The resource assigning method according to Claim 40, 

characterized by further comprising second determining step of 

10 determining whether or not the amount of said resource requested 

by said first node can be reduced if said current traffic or 

the amount equivalent to the traffic exceeds said reference value, 

and in that said first determining step determines whether or 

not to accept said resource request if said second determining 

15 step determines that said resource amount can be reduced. 

4'8. The resource .assigning method according to Claim 40, 

characterized in that said communication system comprises a 

plurality of base stations and a plurality of mobile stations 

20 mutually communicating with said base stations via radio 

channels, and· said measuring step measures said current traffic 
. . 

by counting the number of radio channels currently used in said 

communication system. 

25 49. The resource assigning method according to Claim 40, 

characterized in that said communication system comprises a 

plurality of base stations and a plurality of mobile stations 

mutually communicating with said base stations by spreading an 
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information data modulating signal using a spreading code, and 

said measuring step measures said current traffic by measuring 

interference power of signals received by said base stations. 

5 so. The resource assigning method according to Claim 40, 

characterized in that said conununication system comprises a 

plurality of base stations and a plurality of mobile stations 

mutually conununicating with said.base stations by spreading an 

_information data modulating sign_al using a spreading code, and 

10 said measuring step measures said current traffic by measuring 

total power transmitted by said base stations. 

51. The resource assigning metho4 according to Claim 46, 

characterized by further comprising second determinin~ step of 

15 determining whether or not the- amount of said resource requested 
. . 

by said first node can be reduced if said current traffic or 

the amount equivalent to the traffic exceeds said reference value, 

and in that said first determining step determines whether or 

not to accept said resource request if said second determining 

·20 step determines that said.resource amount can be reduced. 

52. The resource assigning method according to Claim 46, 

characterized in that said conununication system comprises a 

plurality of base stations and a plurality of mobile stations 

25 mutually conununicating with said base stations via radio 

channels, and said measuring step measures said current traffic 

by counting the number of radio channels currently used in said 

conunun!cation system. 
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53. The resource assigning method according to Claim 46, 

·characterized in.that said communication system comprises a 

plurality of base stations and a plurality of mobile stations 

5 mutually communicating with said base stations by spreading an 

information data modulating signal using a spreading code, and 

said measuring step measures said current traffic by measuring 

interference power of signals received by said base stations. 

10 54. The resource assigning method acco~ding to Claim 46, 

characterized in that said communication system comprises a 

plurality of base stations and a plurality of mobile stations 

mutually communicating with said base stations by spreading an 

information data modulating. signal using a spreading code, and 

15 said measuring step measures said current traffic by measuring 

total power.transmitted by said· base stations. 

55. The resource assigning method according to Claim 47, 

characterized by further comprising third determining step of 

20 determining whethe~ or not there is any free resource that is 

equivalent to said requested resource if said first determining· 

step determines that request for ·said resource assignment is 

to be accepted, and in that if said third determining step 

determines that there is no such a free resource, said second 

25 determining step determines whether or not said resource amount 

can be reduced. 

56. The resource assigning method according to Claim 47, 
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characterized in·that if said second determining step determines 

that said resource amount cannot be reduced, said cormnunication 

is continued by using a common resource competitively used by 

a plurality of cormnunications. 

57. The resource assigning method according to Claim 47, 

characterized by further comprising third determining step of 

deterinining whether or not there is any free resource that is 

equivalent to said requested resource if said first determining 

10 step determines that request for said resource assignment is 

15 

to be accep~ed, and in that if. said third determining step 

determines that there is no such a free resource, said second 

determining step determines whether or not said resource amount 

can be reduced. 

58. The resource assigning method according to Claim 51, 

characterized in that if said second determining step determines 

that said resource amount cannot be reduced, said cormnunication 

is continued by using a cormnon resource competitively used by 

20 a plurality of cormnunications. 

59. The resource assigning method according to Claim 51, 

characterized in that said communication system comprises a 

plurality of base. stations and a· plurality of mobile stations 

25 mutually communicating with said base stations via radio 

channels, and said measuring step measures said current traffic 

by counting the number o;f radio channels currently used in said 

cormnunication system. 
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60. The resource assigning method accordin~ to Cl.aim 51, 

characterized in that said communication system comprises a 

plurality of base stations and a plurality of mobile stations 

5 mutually communicating with said base stations by spreading an 

infonnation data modul.ating signal using a spreading code, and 

said· measuring ·step measures said current traffic by measuring 

-interference power of signals received by said base atations. 

10 61. The resource assigning method according to Claim 51, 

characterized in that said communication system comprises a 

plurality of base stations and a p1urality of mobile stations 

mutuall.y communicating.with said base stations by spreading an 

infonnation data modul.ating signal. using a spreading code, and 

15 said measuring step measures said current. traffic by measuring 

total. power transmitted by said base stations. 

62. The resource assigning method according to Cl.aim 55, 
~ 

characterized in that 1.f said second determini.ng step determines 

20 that said resource amount cannot be reduced, said communicati.on 

is continued by using a common resource competitively used by 

a pl.urali.ty of communicati.ons. 

63. The resource assigning method according to Claim 57, 

25 characterized in that if said second determining step detennines 

that sa·id resource amount cannot be reduced, . said communication 

is continued by using _a common resource competitively used by 

a pl.ural.ity of communicati.ons. 
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64. The resource assigning method according to Claim 57, 

characterized in that,said communication system comprises a 

plural,i ty of base stations and a plurality of mobile stations 

5' mutually communicating with said base stations via radio 

channels, and said measuring step measures said current traffic 

by counting the number of radio channels currently used in said 

communication system. 

10 65. The resource assigning method according to Claim 57, 

characterized in that said communication system comprises a 

plurality of ba$e stations and a plurality of mobile stations 

mutually communicating with said base stations by spreading an 

information data modulating signal using a spreading code, and 

15 said measuring step measures said current traffic by measuring 

interference power of signals received by said base stations. 

66. The resource assigning method according to Claim 57, 

characterized in that said communication system comprises a 

20 plurality of base stations and a plurality of mobile·stations 

mutually communicating with said base stations by spreading an 

information data modulating ~ignal using a spreading code, and 

said measuring step measures said current traffic by measuring 

total power transmitted by said base stations. 

25 

67. The resource assigning method according to. Claim 63, 

characterized in that said communication system comprises a 

plurality of base stations and a plurality of mobile stations 
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mutually conununicating with said base stations via radio 

channels, and said measuring step measures said current traffic 

by counting the number of radio channels currently used in said 

conununication system. 

68. The resource assigning method according to Claim 63, 

characterized in that said conununication system comprises a 

plurality of base stations and a plurality of mobile stat~ons 

mutually conununicating with said base stations by spreading an 

10 information data modulating signal using a spreading code, and 

said measuring step measures said current traffic by measuring 

interference power of signals rece·ived by said base stations. 

69. The resource assigning method according to C1ai.m 63, 

15 characterized in that said comillunication system comprises· a 

plurality of base s_tations and a p1urali ty of mobile stations 

mutually conununicating with said base stations by spreading an 

information data modulating signal using a spreadi.ng code, and 

said measuring step measures said current traffic by measuring 

20 total power transmitted by said base stations. 

70. The resource assigning method according to Claim 41, 

characterized by further comprising second determining step of 

determi.ning whether or not the amount of said resource requested 

25 by sai.d first node can be reduced if said current traffic or 

the amount equivalent to the traffic exceeds said reference value, 

and in that said first determining step determi.nes whether or 

not to accept said resource request if said second determining 
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step determines that said resource amount can be reduced. 

71. The resource assigning method accordin.g to Claim 70, 

characterized by further comprising third determining step of 

5 determining whether or not there is any free resource that is 

equivalent to said requested resource if said first determining 

step determines that request for said resource assignment is 

to be accepted, and in that if said third determining step 

determines that there is no such a free resource, said second 

10 determining step determines whether or not said resource amount 

can be reduced. 

72·. The resource assigning method according to Claim 70, 

characterized in that if said second determining step determines 

15 that said resource amount cannot be reduced, said conununication 

is continued by using a conunon resource competitively used by 

a plurality of conununications. 

73. The resource assigning method according to Claim 71, 

20 characterized in that if said second determining step determines 

that said resource amount cannot be reduced, said conununication 

is continued by using a oonunon resource competitively used by 

a plurality of conununications. 

25 . 74. The resource assigning method according to Claim 42, 

characterized by further comprising third determining step of 

determining whether or not there is any free resource that is 

equivalent to said requested resource if said first determining 
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step determines that request for said resource assignment is 

to be accepted, and in that if said third determining step 

determines that there is no such a free resource, said second 

determining step determines whether or not said resource amount 

5 can be reduced. 

75.. The resource assigning method according to Cla~ 42, 

characterized in that if said second determining step determines 

that said resource amount cannot be reduced, said communication 

10 is continued by using a common resource competitively used by 

a plurality of communications. 

76. The resource assigning·method. according to Claim 74, 

characterized in that if said second determining step determines 

15 that said ~esource amount cannot be reduced, said communication 

is continued by using a common resource competitively used by 

a plurality of communications. 

77. A communication control apparatus for assigning a resource 

20 shared by a plurality of communications in response to a resource 

25 

request transmitted by a terminal, the apparatus bein.g 

characterized by comprising: 

measuring means for measuring a current traffic or an 

amount equivalent to the traffic: 

first determining means for determining whether or not to 

accept said resource request by comparing said current traffic 
. . 

or the amount equivalent to the traffic as measured by said 

measuring means with a reference value; and 
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accepting means for accepting said resource request on the 

basis of a resul.t of the determination by said first determining 

means. 

5 78. The communication control. apparatus according to Cl.aim 77" 

characterized in that said reference val.ue is set so that the 

l.arger the amount of said resource requested by said terminal, 

the more unl.ikely said resource request is accepted. 

10 .79. The communication control. apparatus according to Cl.aim 77 

characterized in that if said first determining·means determines 

that said resource request is not to be accepted, ·the 

communication between the terminal.s is continued by using a 

common resource competitivel.y used by a plural.ity of 

15 communications. 

80. The· communication control. apparatus according t.o Cl.aim 77, 

characterized by further comprising second determining means 

£or determining whether or not the amount of said resource 

20 requested by said terminal. can be reduced if said current traffic 

or the amount equivalent to the traffic exceeds said r~ference 

val.ue, and in that said first determining means determines 

whether or not to accept said resource request if said second 

determining means determines that said resource amount can be 

25 reduced. 

81. The communication control. apparatus according to Cl.aim 77. 

characterized in that said communication control. apparatus is 
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applied to a communication system comprising a pl.ura1ity of base 

stations and at I.east. one mobile station communicating with said 

base stations via radio channels, and said measuring means 

measures said current traffic.by counting the n1lmber of radio 

5 channels cur+ent1y used in said base stations. 

82. The co1111:11unication control apparatus according to C1a.im 77, 

characterized in that said communication control apparatus is 

applied to a communic·ation system comprising a p1ural.i ty of base 

10 stations and at least one mobil.e station communicating with said 

base stations by spreading an information data modulating signal 

using a spreading code, and . said measuring means measures said 

current traffic by measuring interference power of signals 

received by said base stations. 

15 

83. The communication control apparatus according to Claim 77, 

characterized in that said communication control. apparatus is 

applied to a communication system comprising a p1ural.ity of base 

stations and at I.east one mobile station communicating with said 

20 base stations by spreading an information data modulating signal 

using a spreading code, and said measuring means measures said 

current traffic by measuring total. power transmitted by said 

base stations. 

25 84. The communication control. apparatus according to Cl.aim 78 

characterized in that if said first determining means determines 

that said resource request is not to be accepted, the 

communication between· the terminals is continued by using a 
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cononon resource competitively used by a plurality of 

cononunications. 

85. The cononunication control apparatus according to Claim 78, 

5 characterized by further comprising second determining means 

for determining whether or not the amount of said resource 

requested by said terminal can be reduced if s~id current tr~ff ic 

or the amount equivalent to the traffic exceeds said referenc~ 

value, and.in that said first determining means determines 

10 whether or not to accept said resource request if said second 

determining means determines that said resource amount can be 

reduced. 

86. The cononunication control apparatus a<?cording to Claim 78, 

15 characterized in that said cononunication control apparatus is 

. applied to a cononunication system comprising a plurality of base 

stations and at least one mobile station communicating with said 

base stations via radio channels, and said measuring means 

measures said current traffic by .counting the number of radio 

·20 channels currently used in said base stations. 

87. The cononunication control apparatus according to Claim 78, 

characterized in that said cononunication control apparatus is 

applied to a cononunication system comprising a plurality of base 

25 stations and at least one mobile station cononunicating with said 

base stations by spreading an information data modulating signal 

using a_ spreading code, and said measuring means measures said 

current traffic by measuring interference power of signals 
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received by said base stations. 

88. The communication control apparatus according to Claim 78, 

characterized in that said communication control apparatus is 

5 applied to a communication system comprising a plurality of base 

stations and at least one mobile station communicating with said . . 

base stations by spreading an information data modulating signal 

using a spreading code. and said measuring. means measures said 

current traffic by measuring total power transmitted by said 

10 base stations. 

89. The communication control apparatus according to Claim 84, 

characterized by further comprising second determining means 

for determining whether or not the amount of said resource 

15 requested by said terminal can be reduced if said current traffic 

or the amount equivalent to the traffic exceeds said reference 

value, and in that said first determining means determines 

whether or not to accept said resource request if said second 

determining means determines that said resource amount can be 

20 reduced. 

90. The <?Ommunication control apparatus according to Claim 84, 

characterized in that said communication control apparatus is 

applied to a communication system comprising a plurality of base 

25 stations and at least one mobile station communicating with said 

base stations via radio channels, and.said measuring means 

measures said current traffic by counting the number of radio 

channels currently used in said base stations. 
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91. The communication control apparatus according to Claim 81, 

characterized in that said communication control apparatus is 

applied to a communication system comprising a plural! ty of base 

5 stations and at least one mobile statio·n communicating with said 

base stations by spreading an information data modu.lating signal 

using a spreading code, and said measuring means measures said 

10 

current traffic by measuring interference power of signals 

received by said base ~tations. 

92. The communication control apparatus according to Claim 84, 

characterized in that said communication control apparatus is 

applied to a communication system comprising a plural! ty of base 

stations and at least one mobile station communicating with said 

15 base stations by spreading an information data modulating signal 

using a s·preading code, and said measuring means measures said 

current traffic by measuring total power transmitted by said 

base stations. 

20 93. The communication control apparatus according to Claim 85, 

characterized by further comprising third determining means for 

determining whether or not there is.any free resource that is 

equivalent to said requested resource if said first determining 

means determines that request for said resource assignment is 

25 to be accepted, and in that if said third determining means 

determines that there is no such a free resource, said second 

determining means determines whether or not said resou:t".ce amount 

can be reduced. 
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94. The communication control apparatus according to Claim 85, 

characterized ~n that if said second determining means 

determines that said resource amount cannot be reduced, the 

5 communication between the terminals is continued by using a 

common resource competitively used by a plurality of 

communications. 

95. The communication control apparatus according to Claim 89, 

10 characterized by further comprising third determining means for 

determining whether or not there is any free resource that· _is 

equival.ent to said requested resource if said first determining 

means determines that request for said resource assignment is 

to be accepted, and in that if·said third determining means 

15 determines that there is no such a free resource, said second 

determining means dete~ines whether or not said resource amount 

can be reduced. 

96. . The communication control. apparatus according to Cl.aim 89, 

20 characterized in· that if said second determining means 

determines that· said resource amount cannot be reduced, the 

·communication between the· terminal.s is continued by using a 

common resource competitivel.y used by a plurality of 

communications. 

25 

97. The communication control apparatus according to Cl.aim 89, 

characterized in that said communication control. apparatus is 

appl.·ied to a communication system comprising a plurality of base 
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stations and at least one mobile station communicating with, said 

base stations via radio channels, and said measuring means 

measures said current traffic by QOunting the number of radio 

channels currently used in said ba$e stations. 

98. The communication control apparatus according to Claim 

89, characterized in that sa1.d communication control apparatus 

is applied to a communication system comprising a plurality of 
' 

base stations and at least one mobile station communicating with 

10 said base stations by. spreading an infoi;:mation data modulating 

s1.gnal using a spreading code, and said measuring means measures 

sa1.d current traffic by measuring interference power of signals 

received by said base stations. 

15 99. The communication control apparatus according to Claim 89, 

characteriz~d in that said commun1.cation control apparatus is 

applied to ~ communication system comprising a plurality of base 

stations and at Ieast one mobile station communicating with said 

base stations by spread1.ng an inf_ormation data modulating signal 

20 using a spreading code, and said measuring means measures said 

current traffic by measuring total power transmitted by said 

base stations. 

100. The communication control apparatus according to Claim 93, 

25 characterized in that if said second determining means 

determines that said resource amount cannot be reduced, the 

communication between the terminals is continued by using a 

common resource competitively used by a plurality of 
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communications. 

101. The communication control apparatus according to Claim 

95, characterized in that if said second determining means. 

5 determines that said resource amou~t cannot be reduced, the 

communication between the terminals .is continued by using a 

common resource competitively used by a plurality of 

communications. 

10 102. The communication control apparatus according to Claim 95, 

characterized in that said communication control apparatus is 

applied to a conununicati_on system comprising a plurality of base 

stat.i,ons and at least one mobile station: conununicating with said 

base stations via.radio channels, and said measuring means 

15 measures said current traffic by counting the number of radio 

channels currently used in said base stations. 

103. The communication control apparatus according to Claim 95, 

characterized in that said communication control apparatus is 

20 applied to a communication system comprising a plurality of base 

stations and at least one mobile station communicating with said 

base ~tations by spreading an information data modulating signal 

using a spreading code, and said measuring means measures said 

current traffic by measuring interference power of signals 

25 received by said base stations. 

104. The communication control apparatus according to Claim 95, 

characterized in that said communication control apparatus is 
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applied to a comniunication system comprising a plurality of base 

stations and at least one mobile station conununicating w;ith sai.d 

base stations by spreading an i.nformati.on data modulati.ng si.gnal 

usi.ng a spreading code, and sai.d measuring means measures sai.d 

5 current traffic by measuri.ng total power transmi.tted by sai.d 

base stat.ions. 

105. The conununication control apparatus according to Clai.m 101, 

charac~erized in that said conununi.cation control apparatus .is 

10 appli.ed to a conununicati.on system compri.sing a plurali. ty of base 

stations and at least one mobile station conununi.cati.ng with sai.d 

base stations vi.a radi.o channels, and sai.d measuring means 

measures said current traffic by counting the number of radi.o 

channels currently used in sai.d base stat.ions. 

15 

106. The conunlinicati.on control apparatus according to Claim 101, 

characteri.zed in that said communi.cation control apparatus.i.s 

appli.ed to a communi.cation system comprising a plurality of base 

stat.ions and at least one mobi.le station commu~icati.ng wi.th said 

20 base stat.ions by spreadi.ng an information data modulating si.gnal 

using a spreading code, and sai.d measuri.ng means measures sai.d 

current traffic by measuri.ng interference power of si.gnals 

·received by said base stat.ions. 

25 107. The conunun.ication control apparatus according to Claim 101, 

characteri.zed in that said conununication control apparatus .is 

applied to a conununicati.on system comprisi.ng a plurali. ty of base 

stations and at least one mobi.le station communi.cati.ng with sai.d 
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base stations by spreading an information data modulating signal 

using a spreading code, and said measuring means measures said 

current traffic by measuring total power transmitted by said 

base station·s. 

108. The communication control apparatus according to Claim 79, 

characterized by further comprising second determining means 

for determining whether or not the amount of said resource 

requested by said terminal can be reduced if said current traffic 

10 or the amount equivalen.t to the .traffic exceeds said reference 

value, and in that said first determining means determines 

whether or not to accept said resource request if said second 

determining means determines that said resource amount can be 

reduced. 

15 

109. The communicatio~ control apparatus according to Claim 108, 

characterized by further comprising third determining means for 

determining whether or not there is any.free resource that is 

equivalent to said requested resource if said first determining 

20 means determines that request for said resource assignment is 

to be. accepted, and in that if said third determining means 

determines that there is no such a free resource, said second 

25 

d~termining means determine$ whether or not said resource amount 

can be reduced. 

110. The communication control apparatus according to Claim 108, 

characterized in that if said second determining means 

determines that said resource amount cannot be reduced, the 
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conununication between the terminals is continued by using a 

conunon resource competitively used by a plurality of 

conununications. 

5 111. The conununication control apparatus according to Claim 109, 

characterized in that if said second determining means 

determines that said resource amount cannot be reduced, the 

communication between the terminals is continued by using a 

common resource competitively used by a plurality of 

· 10 conununications. 

112. The communication control apparatus according to Claim 80, 

characterized by further comprising third determining means for 

determining whether or not there is any free resource that is 

15 equivalent to said requested resource if said first determining 

means determines that request for said resource a~signment is 

to be accepted, and in that if said third determining means 

determines that· there is no such a free resource, said second 

determining means determines whether or not said resource amount 

20 can be reduced. 

113. The conununication control apparatus according to Claim 80, 

characterized in that if said second determining means 

determines that said resource amount cannot be reduced, the 

25 conununication between the terminals is continued by using a 

common resource competitively used by a plurality of 

communications. 
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114. The communication control apparatus according to Claim 112, 

characterized in that if said second determining means 

determines that said resource amount cannot be reduced, the 

communication between the terminals is continued by using a 

5 common resource competitively used by a plurality of 

communications. 

115. A resource assigning method for a communication control 

apparatus which is based on a request for a resource shared by 

. 10 a p1ura1i ty of communications, said request being transmitted 

by a terminal, said method being characterized by comprising: 

a measuring step of measuring a current traffic or an amount 

equivalent to the traffic: 

a first determining step of determining whether or not to 

15 accept said resource request by comparing said current traffic 

or the amount equivalent to the traffic as measured in said 

measuring step with a reference value: and 

an accepting step of accepting said resource request on 

the basis of a result of determination·in said first determining 

20 step. 

116. The resource assigning ..._ethod for a communication control 

apparatus according to Claim 115 characterized.in that said 

reference value is set so that the larger the amount of said 

25 resource requested by said terminal, the more unlikely said 

resource request is accepted. 

117. The resource assigning method for a communication control 
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apparatus according to Claim 115 characterized in that if sai.d 

first determining means determines that said resource request 

is not to be accepted, the communication between the terminals 

is continued by using a common resource competitively used by 

5 a plurality of communications. 

118. The resource assigning method for a communication control 

apparatus according to Claim· 115, characterized by further 

comprising second determining step of determining whether or 

10 not the amount of said resource requested by ·said first node·· 

can be reduced if said current -traffic or the amo~nt equivalent 

to the traffic exceeds said reference value, and in that said 

first determining step determines whether or not to accept said 

resource request if said second determining step determines that 

15 said resource amount can be reduced. 

119. The resource assigning method for a communication control 

app~ratus according to Claim 115, characterized in that sai.d 

communi.cati.on control apparatus is appli.ed to a communicati.on 

20 system comprising a plurality of base stations and at least one 

mobile station communicating with said base stations via radio· 

channels, and said measuring step measures said current traffic 

by counting the number of radio channels currently used in said 

base stations. 

25 

120. The resource assigning method for a communication control 

apparatus according to Claim 115, characterized in that said 

communication control apparatus is applied to a communication 
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system compr.ising a plural.i ty of base stations and at least one 

mobile stat.ion communicat.ing with sa.id base stations via radio 

channels, and said measuring step measures said current traffic 

by counting the number of radio channeJ.s currentJ.y used in said 

5 base.stat.ions •. 

121. The resource ass.igning method for a communicat.ion control 
. . 

apparatus according to Cla.im 115, characterized in that said 
. . 

commun.ication control apparatus is applied to a communication 

10 system comprising a plurality of base stati.ons and at J.east one 

mobile stati.on communicati.ng w.ith sai.d base stations by 

-spread.ing an information data modulati.ng signal using a 

spread.ing code, and said measuring step measures said current 

traffic by measuring total power transmitted by sa.id base 

15 stations. 

122. The resource assigning method for a communication control 

apparatus according to Cla.im 116 characterized in that if said 

first determin.ing.~eans determines that said resource request 

20 is not to be accepted, the communication between the terminals 

is continued by using a common resource competitiveJ.y used by 

a pluraJ.ity of communicat.ions. 

123. The resource assign.ing method for a communication control 

25 apparatus according to_Claim 116, characterized by further 

comprising second determining step of determining whether or 

not the amount of said resource requested by sa.id first node 

can be reduced .if said current traffic or the amount equivalent 



5 

111111111111111111111111111111 
* C . L M S * 

- 58 -

to the traffic exceeds said reference value, and in that said 

first determining step determines whether or not to accept said 

resource request if said second determining step determines that 

said resource amount can be reduced. 

124. The resource. assigning method for a conununication control 

apparatus according to Claim 116, characterized in that said 

conununication control apparatus is applied to a conununication 

system compri$ing a plurality of base stations and at least one 

10 mobile station conununicating with said base stations via radio 

channels, and said measuring step measures said current traffic 

by counting the number of radio channels currently used in said 

base stations. 

15 125. The resource assigning method for a conununication control 

apparatus according to Claim 116, characterized in that.said 

conununication control apparatus is applied to a conununication 

system comprising a plurality of base stations and at least one 

mobile station communicating with said base stations via radio 

20 channels, and said measuring step measures said current traffic 

by counting the number of radio channels currently used in said 

base stations. 

126. The resource assigning method for a conununication control 

25 apparatus according to Claim 116, characterized in that said 

communication control apparatus is applied to a conununication 

system comprising a plurality of base stations and at least .one 

mobile station conununicating with said base stations by 
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spreading an information data modulating signal rising a 

spreading code, and said measuring step measures said current 

traffic by measuring total power transmitted by said base 

stations. 

127. The resource assigning method for a communication control 

apparatus according to Claim 122, characterized by further 

comprising second determining step of determining whether or 

not the amount of said resource requested by said first node 

10 can be reduced if said current traffic or the amount equivalent 

to th~ traffic exceeds said reference value, and in that said 

first determining step determines whether or not to accept said 

resource request if said second determining step determines that 

said resource amount can be reduced. 

15 

128. The resource assigning method for a communication control 

apparatus according to Claim·122, characteriz~d in that said 

communication control apparatus is appli_ed to a communication 

system comprising a plurality of base stations and at least one 

20 mobile station communicating with said base stations via radio 

channels, and said measuring step measures said current traffic 

by counting the nun:iber of radio channels currently used in said 

base stations. 

25 129. The resource assigning method for a communication control 

-apparatus according to Claim 122, characterized in that said 

communication control apparatus is applied to a communication 

system comprising a plurality of base stations and at least one 
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mobile station communicating with said base stations via radio 

channels, and said measuring step measures said current traffic 

by counting the number of radio channels currently used in said 

base stations. 

130. The resource assigning method for a communication control 

apparatus according to Claim 122, characterized in that said 

communication control apparatu·s is applied to a communication 

system comprising a plurality of base stations and at least one 

10 mobile station communicating with said base stations by 

spreading an.information data modulating signal using a 

spreading code, and said measuring step measures said current 

traffic by measuring total power transmitted by said base · 

stations. 

15 

131. The resource assigning method for a communication control 

apparatus according to Claim 123, characterized by further 

comprising third determining step of determining whether or not 

there is any free resource that is ~quivalent to said requested 

20 resource if said first determining step determines that request 

for said resource assignment is to be accepted, and in that if 

said third determining step determines that there is no such 

a free resource. said second determining step determ.ines whether 

25 

or not said resource amount can be reduced. 

132. The resource assigning method for a communication control 

apparatus according ·to Claim 123. characterized in that if said 

second determining step determines that said resource amount 
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cannot be reduced, said communication between the terminals is 

continued by using a common resource competitively used by a 

plurality of communications. 

5 133. The resource assigning method for a communication control 

apparatus according to Claim 127, characterized.by further 

comprising third determining step of determining whether or not 

·there is any free resource that is equivalent to said requested 

resource if said first determining step d~termines that request 

10 for said resource assignment is to be accepted, and in that if 

said third determining step determines that there is no such · 

a free resource, said second determining s·tep. determines whether 

or not said resource amount can be reduced. 

15 134. The resource assigning method for a communication control 

apparatus according to Claim 127, characterized in that if said 

second determining step determines that said resource amount 

cannot be reduced, ·said communication between the terminals is 

continued by using a common resource competitively used by a 

· 20 plurality of communicatfons. 

135. The resource assigning method for a communication control 

apparatus according to Claim 127, characteri.zed in that said 

communication control apparatus is applied to a communication 

25 system comprising. a plurality of base stations arid at least one 

mobile station communicating with . said base stations via radio 

channels, and said measuring step measures said current traffic 

by counting the number of radio channels currently used in said 
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base stations. 

136. The resource assigning method for a communication control 

apparatus according to Claim 127, characterized in that said 

·5 communication control apparatus is applied to a communication 

system comprising a plurality of base stations and at least one 

mobile station communicating with said base stations by 

spreading an information data modulating signal using.a 

spreading code, and said measuring step meas~es said current 

10 traffic by measuring interference power of signals received by 

said base stations. 

137. The resource assigning method for a communication control 

apparatus according to Claim 127, characterized in that said 

15 communication control apparatus is applied to a communication 

system comprising a plurality of base stations and. at least one 

mobile station communicating with said base stations by 

spreading an information data modulating signal using a 

spreading code, and said measuring step measures said current 

20 traffic by measuring total power transmitted by said base 

stations. 

138. The resource assigning method for a communication control 

apparatus according to Claim 131, characterized in that if said 

25 second determining step determines that said resource amount 

cannot be reduced, said communication between the terminals is 

continued by using a common resource competitively used by a 

plurality of communications. 
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139. The resource assigning me:thod for a cormnunication control 

apparatus according to Claim 133, characterized in that. if said 

second determining step determines that said resource amo~nt 

5 cannot be reduced, said cormnunication between the terminals is 

continued by using a cormnon resource competitively used by a 

plurality of cormnunications. 

140. The resource assigning method for a cormnunication control 

10 apparatus according to Claim 133,· characterized in that said 

cormnunication control apparatus is applied to a cormnunication 

system comprising a pluraii ty of base stations alid at least one 

mobile station cormnunicating with said base stations via radio 

channels, and said measuring step measures said current traffic 

15 by counting the number of radio channels currently used in said 

base stations. 

141. The resource assigning method for a cormnunication control 

apparatus according to Claim 133, characterized in that said 

20 cormnunication control apparatus is applied to a cormnunication 

system comprising a plurality of base stations and at least one 

mobile station cormnunicating wi ~h said. base stat: ions via radio 

channels, and ·said measuring step measures said current traffic 

by counting the number of radio channels currently used in said 

25 base stations. 

142. The resource assigning method for a cormnunication control 

apparatus according to Claim 133, characterized in that said 
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communication control apparatus is applied to a communication 

system comprising a plurality of base stations and at least one 

mobile station communicating with said base stations by 

spreading an information data modulating signal using a 

5 spreading co~e, and said measuring step measures said current 

traffic by measuring total power transmitted by said base 

stations. 

143. The resource assigning method for a communication control 

10 apparatus according to Claim 139, characterized in that said 

communication control apparatus is applied to a communication 

system comprising a plurality of base stations and at least one 

mobile station communicating wi. th said base stations via radio 

channels, and sa_id measuring step measures said current traffic 

15 by counting the number of r~dio channels currently used in said 

base stations. 

144. The resource assigning method for a communication cont;rol 

apparatus according to Clai.m 139, characterized in that said 

20 communication control appara~us is appli.ed to a communication 

system comprising a plurality of base stations and at least one 

mobile station communi.cating wi.th .sai.d base stations via radio 

channels, and said measuring step measures said current traffic 

by counting the number of radio channels currently used in said 

25· base stations. 

145. The resource assigni.ng method for a communication control 

apparatus according to Claim 139, characterized in that said 
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communication control apparatus is applied to a commun:Lcation 

system compr:Lsing a plurality of bas~ stations and at least one 

mobile stat:Lon communicat:Lng with said base stat:Lons by 

spreading an :Lnformation data modulating s:Lgnal us:Lng a 

5 ·spreading code, and said measur:Lng step measures sa:Ld current 

. traffic by measuring total power transmitted by said base 

stations. 

146 • The resource assigning method for a communicat:Lon control 

10 ·apparatus according to Claim 117, characte~ized by further 

comprising second determining step of determin:Lng whether or 

not the amount of said resource requested by said f:Lrst node 

can be reduced if ·said current traffic or the amount equivalent 

to the traff:Lc exceeds said reference value, and in that said 

15 first determining step determ:Lnes whether or not to accept said 

resource request if said second determining step determ:Lnes that 

said resource amount can be reduced. 

14 7. The resource assigning method for a communication control 

20 apparatus accord:Lng to Claim 146, character:Lzed by further 

comprising third: determining step of determining whether or not 

there is any free resource that :Ls equ:Lvalent to said requested 

resource if said first determ:Lning step determines that request 

for said resource ass:Lgnment is to be accepted, and in that if 

25 said third determining step determines that there is no sµch 

a free resource, said second determining step determines whether 

or not said resource amount can be reduced. 



111111111111111111111111111111 · 
* C L M S * 

- 66 -

148. The resource assi.gni.ng method for a communi.cati.on control. 

apparatus accordi.ng to Cl.ai.m 146, · characteri.zed i.n that i.f said 

second determi.ni.ng step determi.nes that sai.d resource amount 

cannot be reduced, sai.d communi.cati.on between the terminal.s i.s 

5 conti.nued by usi.ng a common resource competi.tivel.y used by a 

pl.urali.ty of communi.cati.ons. 

149. The resource assi.gni.ng method for a communi.cation control 

· apparatus accordi.ng to Cl.aim 14 7, characteri.zed i.n that i.f said 

10 second determi.ni.ng step determi.nes that sai.d resource amount 

cannot be reduced, said communi.cation between the termi.nal.s i.s 

conti.nued by usi.ng a common .resource competi.ti.vely used by a 

plurali.ty of .communi.cati.ons~ 

15 150. The resource assi.gni.ng method for a communication control. 

apparatus accordi.ng to Cl.aim 118, characteri.zed by further 

comprising third determini.ng step of determining whether or not · 

there is any free resource that is equival.ent to said requested 

resource if said first determini.ng step determines that request 

·20 for said resource assignment is to be ·accepted, and in that if 

said third determining step determines that there is no such 

a free resource, said second determini.ng step determines whether 

or not said resource amount can be reduced .. 

25 . 151. The resource assigning method for a communication control. 

apparatus accordi.ng to Cl.aim 118, characterized in that i£ said 

second determining step determines that said resource amount 

cannot be reduced, sai.d communication between the terminals is 
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continued by using a common resource competitively used by a 

plurality of communications. 

152. The resource assigning method for a communication control 

5 apparatus according to Claim 150, characterized in that if sai.d 

second determining step determines that said resource amount 

cannot be reduced, said communication between the terminals is 

continued by using a common resource competitively used by a 

plurality of communications. 
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