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CONNECTION ACCEPTANCE CONTROL SCHEME BY 

OBTAINING AVAILABLE QUALITY VALUE 

5 BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates to a connection 

acceptance control scheme in a packet switching radio 

communication system, and, in particular, relates to a 

10 acceptance control apparatus and a new-connection 

acceptance control method for determining 

acceptance/refusal of new connection of a terminal/session 

based on a required communication quality of each 

terminal/session which requests connection. 

15 

2 . Related Art 

A radio communication system mainly employing an 

application by sound is one.called a circuit switching 

type. This system will now be described with reference to 

20 FIG. 1. 

FIG. 1 shows an outline of a channel 

configuration of a circuit switching type radio 

communication system. In the circuit switching type 

system, one terminal (or one session) occupies one channel, 

25 .as shown in the figure. For example, when a terminal A 

makes a connection using a channel 1, as shown in the 

figure, the other terminals cannot use this channel 1. 

This scheme is advantageous for the terminal A 

as a fixed communication quality is secured in order that 

30 no other terminals can use the channel during the 

communication thereof. 

On the other hand, a packet switching type 

system is also spread for a wide use recently. This 

--·~ -··. -------
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system will now be described with reference to.FIG. 2. 

FIG. 2 shows an outline of a channel configuration 

according to the packet switching type radio corranunication 

system. 

5 In the packet switching type system, infonnation 

data is handled in a form of data collections called 

packets for transmitting it. According to this system, 

differently from the above-described circuit switching 

type system, packet including infonnation is transmitted 

10 only when data occurs. 

Although this packet switching type system has a 

somewhat difficulty for voice corranunication by the reason 

of severe requirement against a time delay, higher 

efficiency can be attained in data corranunication in which 

15 data to be transmitted occurs intermittently. Moreover, 

since each terminal transmits packets· using a vacant 

channel, it is possible to occupy one channel by a 

plurality of terminals, and thus, a free time of each 

channel can be utilized effectively, as shown in the 

20 figure. 

Although the packet switching type system is 

advantageous as channel use efficiency and corranunication 

efficiency can be improved, corranunication quality may be 

degraded when corranunication data in the entire system 

25 increases much. This problem will now be described with 

reference to FIGS. 3A, 3B, _4A and 4B. 

FIGS. 3A and 3B show an outline of a channel. 

configuration of the packet switching type system. First, 

terminals A, B, and C perform corranunication by using one 

30 certain channel (see FIG. 3A). Then, it is assumed that 

terminals D and E newly start packet corranunication using 

the ·same channel (see FIG. 3B) . Since packets may collide 

and may be lost whe~ a plurality of terminals transmit 
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packets simultaneously by one channel, a timing of 

transmitting each packet should be finely controlled so as 

not to be transmitted simultaneously, as shown in FIG. 3B. 

In case only few radio resources remain, and, 

5 thereby, a congestion state occurs, when the terminals D 

and E which require connection newly start using the same 

channel, resources allocated to the terminals (or packets) 

which are already under connection should be reduced so 

that the thus-obtained resources may be allocated to the 

10 newly participating terminals D and E. That is, the 

throughput on the terminals A, B, and C which have already 

carried out the packet transmission decreases, and the 

number of packets which can be transmitted thereby 

decreases, accordingly. Thereby, also for the terminals D 

15 and E, the number of packets used for data transmission 

should be limited, accordingly. 

Thus, according to the related art, the 

resources allocated should be changed according to the 

number of terminals to be newly connected. Thereby, a 

20 time (or the number of packets) which can be used by each 

terminal for data transmission change~ accordingly, and, 

thus, the communication quality such as a throughput may 

not be secured for each of all the·terminals under 

connection. 

25 Thus, according to the related art, not only the 

communication quality for the terminals on connection may 

not be secured, but also the communication quality for the 

terminals which are newly accepted for connection is not 

secured. Accordingly, the required communication 

30 qualities for the respective terminals may not be 

satisfied. 

In a packet switching type system (or a circuit 

switching type system) in the related art, in case a 
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connection request accompanied by a communication quality 

(such as a throughput, a permissible delay time, and so 

forth) has been made by a terminal, the system determines, 

based on factors such as the amount of remaining resources, 

5 magnitude of interference power, and so forth, whether or 

not the required quality can be satisfied, i.e., whether 

or not the connection can be accepted. Thus, the system 

controls acceptance of new connecti~n so as to prevent the 

bit error rate or packet error rate from being lowered 

10 from a predetermined level. 

FIGS. 4A and 4B illustrate such an acceptance 

control scheme performed based on interference power. 

FIGS. 4A and 4B typically show an outline of the 

acceptance control performed based on interference 

15 electric power in a packet switching type system according 

to the related art. 

In this example, a single radio base station 

communicates with a plurality radio terminals, and each 

terminal has a buffer. It is assumed that, a terminal C 

20 newly requests a connection with a required permissible 

delay time in a state in which terminals A and B are on 

connection with the base station (see FIG. 4A); 

In such a case, according to the related art, 

the system measures the interference electric powers on 

25 the terminals A, B, and C. Then, based on the measurement 

result, when it has been determined that communication 

quality is satisfied for all the terminals, the system 

gives a connection acceptance to the terminal C (see FIG. 

4B) . 

30 However, when the communication quality which 

the terminal C requires is of a permissible delay time as 

mentioned above, even when the connection acceptance has 

been determined based on the interference electric power, 
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the required permissible delay time may not be guaranteed 

for the terminal C. Thus, when the acceptance control is 

performed only based on a factor (interference electric 

power, the amount of remaining resources, etc.) other than 

5 the required communication quality factors (throughput, 

permissible delay time, etc.), the required communication 

quality of each terminal may not be satisfied. 

In summary, the above-mentioned problem 

described with reference to FIGS. 3A and 3B occurs as a 

10 result of connection acceptance being made without 

previously setting the maximum number terminals which can 

connect by one channel, and without regarding the required 

communication quality of each terminal. Furth~r, the 

problem described with reference to FIGS. 4A and 4B occurs 

15 as a result of connection acceptance being made not based 

on the parameter same as the required communication 

quality on each terminal. 

In contrast thereto, a packet switching system 

may be assumed by which packet communication is performed 

20 with the maximum number of terminals which can be 

connected by one channel is previously set. In such a 

system~ since the number of terminals contained in one 

channel does not exceed the predetermined number, the 

communication quality can be secured for each terminal. 

25 However, new connection is not accepted after accepting 

the predetermined number of terminals, even when the 

channel is not actually used thereby, since the number of 

terminals containable by one channel is previously set. 

Therefore, the communication channel usage efficiency may 

30 be degraded. 

SUMMARY OF THE INYENTION 

The present invention has been devised in order 
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to solve the above-mentioned problems, and, to secure a 

required communication qliality for a terminal which newly 

requires connection,.without degrading the usage 

efficiency of radio resources, such as communication 

5 channels, and also, without degrading the communication 

qualities on the respective terminals already under · 

connection. 

An acceptance control scheme, used in a radio 

communication system, according to the present invention, 

10 includes: 

receiving a connection request signal and a 

required communication quality value from a new terminal 

which newly requires connection with the system; 

holding only the required communication quality 

15 values on the terminals for each of which connection has 

been accepted; and 

20 

determining acceptance/refusal of the connection 

for the new terminal; 

wherein: 

the determination part obtains an available 

communication quality value from the required 

communication quality values of the terminals currently on 

connection, and a maximum permissible communication 

quality value determined according to the design of the 

25 radio communication system, and, when the available 

communication quality value satisfies the required 

communication quality value of the new te::oninal, the 

determination part accepts connection for the new tez:minal. 

Thereby, as shown in FIG. 15, only in case the 

30 required quality value of the new te::oninal is smaller 

(longer, in case where the communication quality type is a 

delay time or the like) than the available quality value, 

remaining after use of the resources by sum of the 
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required quality values on the currently connected 

terminals, the new terminal can be accepted to be 

connected to the system. Thus, the communication quality 

of each terminal currently on connection can be prevented 

5 from being lowered from the respective required qualify 

value even after the connection has been made for the new 

terminal. 

An acceptance control scheme, used in a radio 

communication system, according to another aspect of the 

10 present invention, includes: 

receiving a connection request signal and a 

required communication quality value from a new terminal 

which newly requires connection with the system; 

obtaining a communication quality type of the 

15 thus-received required communication quality, measuring 

the communication quality values on the terminals 

currently on connection for the thus-obtained 

communication quality type, and holding the measurement 

values; and 

20 determining acceptance/refusal of the connection 

for the new terminal; 

wherein: 

an available communication quality value is 
calculated from the measurement values of the 

25 communication quality type held as mentioned above, and a 

maximum permissible communication quality value of the 

radio communication system, and, when the available 

communication quality value satisfies the required 

communication quality value of the new terminal, the 

30 connection for the new terminal is accepted. 

Thereby, as shown in FIG. 16,· only in case the 

required quality value is smaller (longer, in case where 

the communication quality tyPe is a delay time or the 
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like) than the available quality value, remaining after 

use of the resources by sum of the measured quality values 

on the currently connected terminals, the new terminal can 

be accepted to be connected to the system. Thus, the 

5 communication quality of each tenninal currently on 

connection can be prevented from being lowered from the 

respective currently measured qualify value even after the 

connection has been made for the new terminal. 

An acceptance control scheme, used in a radio 

10 communication system, according to another aspect of the 

present invention, includes: 

receiving a connection request signal and a 

required communication quality value from a new tenninal 

which newly requires connection with the system; 

15 holding only the required corrmunication quality 

values on the terminals for each of which connection has 

been accepted; 

obtaining a corrmunication quality type of the 

required communication quality of the new terminal 

20 received as mentioned above, measuring the ·communication 

quality values on the terminals currently on connection 

for the thus-obtained corrmunication quality type, and 

holding the thus-obtained measurement values; and 

determining acceptance/refusal of the connection 

25 for the new terminal; 

wherein: 

an available communication quality value is 

calculated from the required communication quality values 

of the terminals currently on connection held as mentioned 

30 above but only for the terminals for each of which the 

measurement value is more superior than the required value, 

the measurement values of the communication quality type 

held as mentioned above but only for the terminals for 
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each of which the measurement value is less superior than 

the required value, and a maximum permissible· 

communication quality value of the radio communication 

system, and; 

5 when the available communication quality value 

satisfies the required communication quality value of the 

new terminal, the connection for the new terminal is 

accepted. 

Thereby, as shown in FIG. 17, only in case the 

10 available quality value, remaining after use of the 

resources by sum of the required quality values on the 

currently connected.terminals for each of which the 

measured value more superior (be larger, in case where the 

communication quality type is a throughput or the like, 

15 and, be shorter, in case where the communication quality 

type is a delay time or the like) than the required value, 

and the measured quaiity values on the currently connected 

terminals for each of which the measured value is less 

superior than the required value, can satisfy (be larger, 

20 in case where the communication quality type is a 

throughput or the like, and, be shorter, in case where the 

communication quality type is a delay time or the like) 

the required quality value of the new terminal, the new 

terminal can be accepted to be connected to the system. 

25 Thus, the communication quality of each terminal 

currently on connection but for which the measurement 

value exceeds the required value can be prevented from 

being lowered from the respective required quality values, 

and, also, ~he communication quality of each terminal 

30 currently on connection but for which the measurement 

value is less than the required value can be prevented 

from being lowered from the respective currently measured 

qualify value, even after the connection has been made for 
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the new terminal. 

Accordingly, according to the present invention, 

it is possible to perform connection acceptance control in 

consideration of balance in communication quality which 

5 each terminal under connection can receive, and, also, to 

utilize the communication resources efficiently. 

BRIEF PESCRIPTION OF THE DRAWINGS 

Other objects and further features of the 

10 present invention will become more apparent from the 

following detailed description when read in conjunction 

with the following accompanying drawings: 

FIG. 1 shows an outline of a channel 

configuration in a circuit switching type radio 

15 communication system in the related art; 

FIG. 2 shows an outline of a channel 

configuration in a packet switching type radio 

communication system in the related art; 

FIGS. 3A and 3B show an outline of a channel 

20 .configuration in the packet switching type system in the 

related art for illustrating a state in which the number 

of terminals under connection increases; 

FIGS. 4A and 4B illustrate an outline of 

acceptance control based on interference power in the 

25 packet switching type system in the related art; 

FIG. 5 shows an outline of a common radio 

communication system to which the present invention may be 

applied; 

FIG. 6 is a block diagram showing a general 

30 configuration of a base station apparatus in a radio 

communication system shown in FIG. 5; 

FIG. 7 is a block diagram showing a 

configuration of an acceptance control part according to a 
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first embodiment of the present invention; 

FIG. 8 is a flow chart which shows operation of 

the acceptance control part shown in FIG. 7; 

FIG. 9 illustrates a change· in communication 

5 quality level for illustrating comparison processing 

performed by a connection request acceptance dete:rmination 

part shown in FIG. 7; 

FIG. 10 is a block diagram showing a 

configuration of an acceptance control part according to a 

10 second embodiment of the present invention; 

FIG. 11 is a flow chart which shows operation of 

the acceptance control part shown in FIG. 10; 

FIG. 12 illustrates measurement proc;essing 

performed by a communication quality measurement part 

15 shown in FIG. 10; 

FIG. 13 is a block diagram showing a 

configuration of an acceptance control part according to a 

third embodiment of the present invention; 

FIG. 14 is a flow chart which shows operation of 

20 the acceptance control part shown in FIG. 13; 

FIG. 15 illustrates a general concept of one 

aspect of the present invention; 

FIG. 16 illustrates a general concept of another 

-aspect of the present invention; and 

25 FIG. 17 illustrates a general concept of another 

aspect of the present invention. 

DESCRIPTION OF "THE PBEFEBRED EMBODIMENTS 

Embodiments of the present invention will now be 

30 described with reference to drawings. The same reference 

numerals are given to the same parts/components throughout 

the drawings. 

An acceptance control apparatus according to the 
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present invention is an apparatus controlling acceptance 

of new connections, and does not need to be located at a 

specific place in a radio communication system. That is, 

an acceptance control apparatus according to the present 

5 .invention may be provided in a base station apparatus or 

in a radio-communication terminal, or may be provided 

individually therefrom. In other words, an acceptance 

control apparatus according to the present invention may 

have any form, i.e., a fixed station apparatus or a mobile 

10 station apparatus. 

Although a case will be described where an 

acceptance control apparatus according to the present 

invention is included in a base station apparatus of a 

fixed station, the present invention is not limited to 

15 such a form. 

First, an outline of a radio communication 

system assumed as an example for describing the 

embodiments of the present invention will now be described 

with reference to FIGS. 5 and 6. This is a general 

20 configuration and may be applied to all the embodiments 

which will be described. 

FIG. 5 shows an example of an outline of a 

common radio communication system. In this example, one 

radio base station covers a plurality radio terminals. 

25 That is, each of the plurality terminals performs 

telecommunication with the same base station in a service 

area which the base station provides. In such a system, 

radio resources which the base station has are used by the 

radio terminals which are under conriection therethrough. 

30 As shown in the figure, the radio terminals may 

be of any types, and the number thereof is not limited. 

FIG. 6 is a block diagram showing a general 

configuration of a base station apparatus in the radio 
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communication system such as that shown in FIG. 5. The 

base station apparatus 200 includes an antenna 201, a 

transmitting/receiving part 202 which perfo:rms radio 

transmission and reception {telecommunication) , a 

5 transmission part 203 which acts as an interface with an 

external switching station, and a control part 204 which 

controls each part. 

Hereinafter, each embodiment of the present 

invention will be described on the assumption that above-

10 described common radio communication system and its base 

station apparatus are applied. In each embodiment, an 

acceptance control apparatus according to the present 

invention is-included in the above-mentioned control part 

204. In addition, "a specific calculation method for an 

15 available cormnunication quality which can be achieved by 

the system" for each embodiment will be described further 

later in a summarized fo:rm~ 

A first embodiment according to the present 

invention will now be described. 

· 20 A configuration and operation of an acceptance 

control apparatus 300 according to the first embodiment of 

the present invention will now be described with reference 

.to FIGS. 7, 8 and 9. 

FIG~ 7 is a block diagram showing a 

25 configuration of the acceptance control apparatus 300 

according to the first embodiment, FIG. 8 is a flow chart 

which shows operation of the acceptance control apparatus 

300, and FIG. 9 illustrates change in communication 

quality level in order to describe comparison processing 

30 perfo:rmed by a connection request acceptance determi~ation 

part 304 shown in FIG. 7. 

First, the configuration will now be described 

with reference to·FIG. 7. In FIG. 7, a connection request 
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receiving part 301 receives a connection request signal 

and a required communication quality value transmitted 

from a terminal (or a session, referred to as "a 

terminal/session", hereinafter) which newly requires a 
5 connection, and transfers them to the connection request 

acceptance determination part 304. The required 

communication quality value is also transferred to a new 
request quality holding part 302. 

The new request quality holding part 302 
10 receives and holds/stores the required communication 

quality value (new required communication quality) of the 
terminal/session which newly requires a connection 

transmitted from the connection request receiving part 301. 
Then, the new request quality holding part 302 transfers 

15 the thus-stored new required communication quality value 
to a request quality holding part 30"3 when receiving a 
message indicating that connection has been accepted for 

the relevant terminal/session, from the control request 
acceptance determination part 304, but deletes it when 

20 receiving that it has been refused. 

The request quality holding part 303 receives 
and holds/stores the required communication quality value 
on the terminal/session transferred from the new request 
quality holding part 302, when the connection-has been 

25 accepted. That is, the request quality holding part 303 

holds/stores the required communication quality values on 
all the terminals/sessions which are currently under 
connection. 

The connection request acceptance determination 
30 part 304 sums the required communication quality values on 

the terminals/sessions under connection currently 

held/stored by the request quality holding part 303, and, 
therefrom, calculates an available communication quality, 
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which can be attained. The thus-obtained available 

communication quality value is then compared with the new 

required communication quality value received by the 

connection request recei~ing part 301. 

5 As a result of this comparison, it is determined 

that the relevant connection is accepted when the 

available communication quality value is higher than the 

new required communication quality value. However, the 

connection is refused when the opposite comparison result 

10 is obtained. Then, the connection request acceptance 

determination part 304 transfers this determination result 

to the new request quality holding part 302, a resource 

allocation part 305, and a determination result production 

part 306. 

15 When a message indicating that the connection is 

accepted is received from the connection request 

acceptance determination part 304, the resource allocation 

part 305 allocates a resource for this connection, and 

informs, of this resource, the determination result 

20 production part 306. 

The determination result production part 306 

produces a message including the determination result for 

the connection acceptance determined by the connection 

request acceptance determination part 304, and transfers 

25 it to the terminal/session which required the connection. 

30 

When the determination result is connection acceptance, 

information concerning the resource allocated by the 

resource allocation part 305 is also included in this 

message. 

In addition, the communication quality type (or 

parameter) to be dealt with for the terminals/sessions 

under connection is the same as that of the required 

communication quality value of the terminal/session which 
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newly requires connection. That is, according to the 

present embodiment, acceptance of a· new terminal/session 

is determined only based on the required conmunication 

quality values on the terminals/sessions under connection. 

5 Subsequently, a flow of processing and operation 

will now be described using FIG. 8. When the connection 

request acceptance determination processing is started {in 

a step S401), a connection request ~ignal arises from a 

terminal/session which has a required value for 

10 conmunication quality is first received by the connection 

request receiving part 301, in a step S402. 

Subsequently, in a step S403, the available 

conmunication quality is calculated from the sum of the 

required values in conmunication quality which the 

15 terminals/sessions currently under connection have, by the 

connection request acceptance determination part 304. 

Subsequently, in a step S404, it is determined 

by the connection request acceptance determination part 

304 as to whether the available communication quality 

20 .value is equal to or higher than the required value on the 

newly connection requested terminal/session. In case the 

available conmunication quality value is higher than the 

new required conmunication quality value, the requested 

connection is accepted (5405) and a resource is allocated 

25 for this connection by the resource allocation part 305 in 

a step 5406. 

However, the required connection is refused when 

the available conmunication quality does not satisfy the 

required value on the newly connection requested 

30 terminal/session {5407) . 

Subsequently, in a step S408, a message 

containing the result {acceptance or refusal) with respect· 

to the connection request and the resource.allocated in 
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case this reply is acceptance is produced by the 

determination result production part 306, and is 

transferred to the terminal which required the connection. 

Thus, the connection request acceptance determination 

5 processing is finished (S409). 

Subsequently, the above-mentioned comparison 

processing performed by the connection request acceptance 

determination part 304 will now be described using FIG. 9. 

FIG. 9 shows a case where the sum of the measurement 

10 values of the communication quality for respective 

terminals/sessions under connection exceeds the sum of the 

required values. Then, it is assumed that, the maximum 

available communication quality value of the system is 

exceeded by the sum of the above-mentioned sum of the 

15 measurement values and a required value on a 

terminal/session which newly requires connection. 

In this state, if the above-mentioned new 

request for connection on the terminal/session were 

accepted, the sum of the current actual communication 

20 quality values of the respective terminals/sessions on 

connection would become smaller than the above-mentioned 

sum of the measurement values before inserting the new 

connection. However, when the sum of the respective 

actual quality values is not smaller than the sum of the 

25 required values on the respective terminals/sessions, the 

required communication quality of each terminal/session on 

connection can be satisfied, even when the sum of the 

respective quality values is smaller than the sum of the 

previously measured values. Accordingly, as a result of 

30 acceptance control being performed not based on 

measurement values but based on required values of 

respective terminals/sessions under connection, a new 

terminal/session can be accepted, even in such a situation 
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as that shown in FIG. 9. 

Thus, according to the first embodiment of the 
present invention, acceptance control for 
terminals/sessions which newly require connection employs 

5 a condition of satisfying the required conmunication 
qualities of all the terminals/sessions on connection, as 
shown in FIG. 15. 

A second embodiment of the present invention 
will now be described, with reference to FIGS. 10 through 

10 12. 

FIG. 10 is a block diagram showing a 
configuration of an acceptance control apparatus 600 
according to the second embodiment of the present 
invention, FIG. 11 is a flow chart which shows operation 

15 of the acceptance control apparatus 600, and FIG. 12 
illustrates measurement processing performed by a 
conmunication quality measurement part 602, shown in FIG. 
10. 

First, the configuration will now be described 
20 using FIG. 10. In FIG. 10, the same reference numerals 

are given to the same parts/components as those of the 
above-described first embodiment, and description thereof 
is omitted. 

A connection request receiving part 601 receives 
25 a connection request signal and a required conmunication 

quality value on newly requested connection transmitted 
from a terminal/session, and transfers them to a 
connection request acceptance determination part 604, 
which will be described later. Moreover, the 

30 conmunication quality type (or parameter) of the required 
communication quality is informed of to a conmunication 
quality measurement part 602 which will also be described 
later. 
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The communication quality measurement part 602 

measures communication quality values on 

terminals/sessions on connection having required 

communication qualities, the thus-measured communication 

5 quality values being those of the communication quality 

type (parameter) same as that of the terminal/session 

mentioned cibove which has required a new connection. 

A measurement result holding part 603 holds the 

above-mentioned measurement result of the communication 

10 quality measurement part 602. 

The connection request acceptance determination 

part 604 sums the communication quality measurement values 

on the terminals/sessions under connection currently held 

by the measurement result holding part 603, and calculates 

15 an available communication quality value from the thus­

obtained sum. The thus-obtained available communication 

quality value is compared with the above-mentioned new 

required communication quality value received by the 

connection request receiving part 601. As a·result of the 

20 comparison, when the available communication quality value 

is larger than the new required communication quality 

value, the connection is accepted. Then, the connection 

request acceptance determination part 304 infonns, of this 

detennination result, a resource allocation part 305 and a 

25 detennination result production part 306. 

Thus, according to this embodiment, acceptance 

control is performed based on the conmunication quality 

measurement values on the tenninals/sessions on connection 

having the required communication quality values~ for the 

30 purpose of maintaining at worst the conmunication 

qualities on the terminals/sessions already on connection. 

There, the communication quality type (or parameter) 

measured is same as the type (or parameter) of the 
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required communication quality which the terminal/session 

which newly requires connection has. 

Accordingly, a new connection is accepted only 

for a new terminal/session, such that the sum of the 

5 measurement values of all the terminal/sessions under 

connection and the required value of the new 

terminal/session does not exceed the maximum available 

communication quality of the system. 

An operation flow of the processing will now be 

10 described a using FIG. 11. When connection request 

acceptance determination processing is started (in a step 

S701} , a connection request arising from a 

terminal/session which has a required value of 

communication quality is first received by the connection 

15 request receiving part 601, in a step 5702. 

Then, in a step 5703, the available 

communication quality value is calculated from the sum of 

the communication quality measurement values on the 

terminals/sessions under connection at the current time, 

20 by the connection request acceptance deterrnination part 

604. 

Subsequently, in a step 5704, it is determined 

by the connection request acceptance determination part 

604 as to whether the available communication quality 

25 value is equal to or larger than the required 

communication quality value on the terminal/session which 

newly requires connection. When the available 

communication quality value is larger than the new 

required communication quality value, the relevant 

30 connection is accepted for the terrninal/session (in a step 

5705) and a resource is allocated to the thus-accepted 

connection by the resource allocation part 305 in 5706. 

On the other hand, the relevant connection is 
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refused when the available communication quality value 

cannot satisfy the required communication quality value on 

the new terminal/session (in a step S707). 

Subsequently, i_n a step S708, a message 

5 containing a reply {acceptance or refusal) with respect to 

the relevant connection request and the resource thus 

allocated in case this_reply is acceptance is produced by 

the determination result production part 304, and is 

transferred to the terminal which required connection. 

10 The connection request acceptance determination processing 

is thus finished (in a step S709) . 

15 

With reference to FIG. 12, the above-mentioned 

measurement processing performed by the communication 

quality measurement part 602 will be described now. 

The current communication quality value of the 

terminal/session.which has a required communication 

quality value is calculated as a communication quality 

value on a certain.fixed observation section (referred to 

as a span T), and is updated for every elapse of section 

20 span T. 

The updated communication quality values are 

used for determination for a connection request which 

arises during the subsequent section. For example, when 

connection requests A and B occur in the section 2, as 

25 shown in the figure, the communication quality values 

measured in the section 1 are used for acceptance control 

thereof. Similarly, when connection requests C and D 

occur in the section 3, the communication quality values 

measured in the section 2 are used for acceptance control 

30 thereof. Therefore, at the time of the end of each 

section, it is necessary to measure and hold the 

communication quality values on the terminals/sessions on 

connection for the relevant section. 
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The actual span of the above-mentioned 

observation section span T may be dete.rmined arbitrarily. 

However, as the span is shorter, the communication quality 

value on the te.rminal/session under connection ~an be made 

5 to be able to be reflected onto acceptance control at 

higher accuracy and required communication quality value 

will be satisfied with_higher reliability. Accordingly, 

the shorter span is preferable. Ho~ever, the processing 

perf o:rmed by the base station becomes larger as the span T 

10 becomes smaller. Accordingly, an optimum span should be 

selected after taking the throughput of the base station 

into consideration for a particular system. 

Thus, accordin~ to the second embodiment of the 

present invention, acceptance control of the 

15 terminal/session which newly requires connection can be 

perfo:rmed on a condition such that the communication 

quality values of the te:rminals/sessions currently under 

connection may not be degraded therefrom due to insertion 

of the relevant new terminal/session. 

20 A third embodiment of the present invention will 

now be described with reference to FIGS. 13 and 14. 

FIG. 13 is a block diagram showing a 

configuration of an acceptance control apparatus 900 

according to the third embodiment of the present invention, 
25 and FIG. 14 is a flow chart which shows operation of the 

acceptance control apparatus 900. 

- First, the configuration will now be described 

using FIG. 13. The same reference numerals are given_to 

parts/components same as those of the above-described 

30 first and second embodiments, and description thereof is 
omitted. 

A connection request receiving part-901 receives 
a connection request signal which newly requires 
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connection and a required communication quality value 

thereon, transmitted from a terminal/session, and 

transfers them to a connection request acceptance 

determination part 903. Moreover, this required 

5 communication quality value is also transferred to a new 

request quality holding part 302. Furthermore, the 

required communication quality type (or parameter) thereof 

is informed of to a communication quality meQsurement part 

602. 

10 A terminal classification part 902 classifies 

the terminals/sessions currently under connection into 

those for which the measurement values in communication 

quality exceed the require values, respect~veiy, and those 

for which the measurement values in communication quality 

15 do not exceed the require values, respectively, after 

inquiring and thus obtaining _the required values in 

communication quality for the respective 

terminals/sessions from the request quality holding part 

303. 

20 The connection request acceptance determination 

part 903 sums <D the required communication quality values 
of the respective terminals/sessions under connection, for 

each of which the measurement value exceeds the required 

value, held by the required quality holding part 303, and 

25 <ID the communication quality measurement values of the 
terminals/sessions under connection, for the 

terminal/sessions for each of which the measurement value 

does not exceed the required value, currently held by the 

measurement result holding part 603. 

30 Then, the connection request acceptance 

determination part 903 calculates the available 

communication quality value from the thus-obtained sum. 

Then, the thus-obtained available communication quality 
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value is compared with the new required communication 

quality received by the connection request receiving part 

301. There, for the terminals/sessions for which the 

measurement value is equal to the required value, they may 

5 be classified either one of the above-mentioned category 

CD or the category ®· 
Then, as a result of the comparison, the 

connection request acceptance determination part 903 

determines to accept the relevant connection, when the 

10 available communication quality value is larger than the 

required quality value of new terminal/session, but 

determines to ref use the relevant connection when the 

available communication quality value is less than the 

required quality value. Then, the connection request 

15 acceptance determination part 903 transmits this 

determination result to the new request quality holding 

part 302, the resource allocation part 305, and the 

determination result production part 306. 

Thus, this embodiment calculates the available 

20 communication quality value based on the required values 

on the terminals/sessions for each of which the measured 

communication quality value exceeds the required 

communication quality value, as in the above-described 

first embodiment, and on the measured communication 

25 quality values on the terminals/sessions for each of which 

the measured communication quality value does not exceed 

the required communication quality value as in the above­

described second embodiment. 

With reference to FIG. 14, an operation flow of 

30 the third embodiment will now be described. When the 

connection request acceptance determination processing is 

started {in a st~p 51001),.a connection request ·arising 

from a terminal/session which has a required value in 
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communication quality is first received by the connection 

request acceptance part 302 in a step Sl002. 

Subsequently, in a step Sl003, the measurement 

values in communication quality of the te:aninals/sessions 

5 under connection measured and stored for the section 

immediately preceding to the time at which the relevant 

connection request signal arrived are classified into 

those for each of which the relevant measurement value 

exceeds the respective required value and those for each 

10 of which the respective measurement value does not exceed 

the respective required value, by the terminal division­

into-equal-parts part 902. 

Subsequently, in a step 51004, Q) the require~ 

communication quality values on· the terminals/sessions 

15 under connection for each of which the measured 

communication quality value exceeds the required value 

held by the required quality holding part 303, and <ID the 

measured communication quality values on the 

terminals/sessions under connection for each-of which the 

20 measured communication quality value does not exceed the 

required value, are summed, and, from the thus-obtained 

sum, the available communication quality value is 

calculated by the connection request acceptance 

determination part 903. 

25 Subsequently, in a step 51005, the connection 

request acceptance detennination part 903 determines 
' whether the thus-calculated available communication 

quality is larger than the relevant new required 

communication quality value. When the available 

30 communication quality value is equal to or larger than the 

relevant new required communication quality value,. the 

relevant connection is accepted (in a step 51006) and a 

resource is allocated for this connection by the resource 
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allocation part 305 in 51007. 

In the other hand, when the available 

communication quality value is smaller than the relevant 

new required communication quality value, the relevant 

5 connection is refused (in a step 51008) . 

Subsequently, in a step 51009, a message 

containing the reply (~cceptance or refusal) to the 

relevant connection request and indicating the resource 

allocated when this reply is acceptance is produced by the 

10 determination result production part 306, and is 

transmitted to the terminal which required the relevant 

connection. Thus, the connection request acceptance 

determination processing is finished (in a step Sl010) . 

Thus, according to the present embodiment, in a 

15 situation in which terminals/sessions for each of which 

the measured communication quality value exceeds the. 

required value and terminals/sessions for each of which 

the measured communication quality· value does not exceed 

the required value, the acceptance control for a 

20 terminal/session requesting new connection is performed in 

a condition in which, at worst the required communication 

quality is secured for the terminals/sessions for each of 

which the measured value has exceeded the required value, 

and, at worst, the measured communication quality at that 

25 time is secured for the terminals/sessions for each of 

which the measured value does not exceed the required 

value. 

A specific example of a calculation method for 

the available communication quality value according to 

30 each of the above-described embodiments will now be 
described. 

With regard to the required communication 

quality type (or parameter) on terminals/sessions, a case 
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where this quality type is throughput CD and a case where 

this quality type is permissible delay time ~ will now be 

described, for example. 

First, the case where the required communication 

5 quality on terminals/sessions is a throughput CD will now 

be described. The throughput S is defined as follows: 

10 

S = (amount of information transmitted by one 

section)/(observation section span T) 

There, the unit of the above~mentioned amount of 

information is bit or packet, and the unit of the span T 

is second. 

In packet telecommunication, also information 

15 re-transmitted as it has not been received properly uses a 

channel. Therefore, when measuring the throughput of a 

terminal/session under connection in order to use the 

measured throughput for the acceptance control, the amount 

of information actually transmitted through the 

20 communication channel should be measured. That is, the 

throughput measured should include packets occurring 

reception error, and the required throughput should take 

information re-transmitted into account. 

The above-mentioned definition fonnula for the 

25 throughput means an average transmission rate of all data 

to be transmitted during connection on the 

terminal/session. The transmission rate changes every 

moment in a packet switching type system, and, thus, the 

above-mentioned average transmission rate means an average 

30 transmission rate occurring during the above-mentioned 

section (span T) or during an interval between.the 

connection start and connection end. 

Such a requirement is made mainly by an 
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application which has a strict requirement for a 

transmission delay time on connection and also needs a 

constant information transmission rate, such as that for 

transmitting speech/voice, moving pictures, or the like. 

5 Based on the above definition, a calculation 

method according to the above-described first embodiment 

will now be described first. 

According to the first embodiment, the available 

communication quality value is calculated based on the 

10 required communication quality values on the 

te:i:minals/sessions under connection. It is assumed that 

the radio resources used is telecommunication channels, 

for example. 

Hereinafter, R denotes a transmission rate {bps) 

15 of the communication channel dete:i:mined by a communication 

band width thereo+; Ru denotes a communication channel 

occupation rate; S denotes a throughput {bps) required by 

a te:i:minal/session which newly requests connection; Sdi 

denotes a required throughput {bps) on each 

20 ~e:i:minal/session {i) currently on connection having a 

required communication quality value; and K denotes the 

number of te:i:minals/sessions currently on connection 

having the required communication quality values. 

The communication channel. occupation rate Ru is 

25 obtained by dividing the average transmission rate with 

respect to all the te:i:minals/sessions by the channel 

transmission rate R. The average transmission rate with 

respect to all the te:i:minals/sessions is obtained from 

summing the average transmission rate Sdi which each 

30 te:i:minal/session on connection should use with respect to 

i = 1 through K. Accordingly, Ru is obtained by the 

following fo:i:mula (1) 
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K 

[Sdi 
Ru= i=I ···(1) 

R 

There, since the expected available throughput for the 

terminal/session which newly requires connection can be 

5 expressed by R · ( 1 - Ru) , the requirement for. this 
terminal/session to be accepted is expressed as follows: 

10 

R · (1 - Ru) ~ S 

The specific example of calculation method 

according to the second embodiment will now be· described. 

In the second embodiment, the available communication 

quality value is calculated based on the communication 

quality measurement values on the terminals/sessions under 

15 connection. 

Hereinafter, Ru' denotes a communication channel 

occupation rate which is a rate of the average 

transmission rate of transmission/reception information in 

one section with respect to R; Smi denotes a measured 

20 throughput of a terminal/session (i) currently on 

connection having a required communication quality value; 

and Ci denotes an amount of all the information 

transmitted during one section by the terminal/session (i) 

on connection having the required communication quality 

25 value including information re-transmitted. 

In case of using the measurement values for 

determining the available communication quality value, Ci 

is measured for every section (for T seconds) for each-of 

the terminals/sessions currently under connection which 

30 has a required communication quality value. Since Ci is 
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the total amount of information received during one 

section (for T seconds) , the average transmission rate Smi 

of this terminal/session.on this section, i.e., throughput, 

is obtained by the following formula: 

Smi = Ci/T 

The communication channel occupation rate Ru' is 

obtained from dividing the average transmission rate of 

10 the information transmitted by this channel during one 

section (for T seconds) by the channel transmission rate R. 

The average transmission rate of the infonnation 

transmitted by this channel during one section (for T 

seconds) can be obtained by summing Smi with respect to i 

15 = 1 through K. Accordingly, Ru' can be obtained by the 

following formula (2):: 

K K 

Esmi Eci 
Ru'= i=l = J::.!.._ ••• (2) 

R RT 

There, since the estimated available throughput for the 

20 terminal/session which newly requires connection can be 

expressed as R · ( 1 - Ru' ) , the requirement for this 
terminal/session to be accepted can be expressed by the 

following formula: 

25 R · (1 - Ru') ~ S 

There, any terminal/session which has terminated 

connection during a section during which a connection · 

request is transmitted by a terminal/session which newly 

30 requires connection is excluded from those for which the 
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above-mentioned measurement is made. 

A specific example of calculation method 

according to the above-described third embodiment will now 

be described. According to the third embodiment, the 

5 available communication quality value is calculated based 

on the required values for the terminals/sessions on 

connection for each of which the measured communication 

quality value exceeds the required value and the measured 

values for terminals/sessions on connection for each of 

10 which the measured communication quality value does not 

exceed the required value. Terminals/sessions for each of 

which the measured value is equal to the required value 

(Sdi = Smi} may be classified to either one. In this 

example, such terminals/sessions are classified to those 

·15 for each of which the measured value exceeds the required 

value. 

Hereinafter, Sdi denotes the required 

communication quality value on the terminal/session (i) 

currently on connection for which the measured value 

20 exceeds or is equal to the required value; L denotes the 

number of terminals/sessions currently under connection 

for each of which the measured value exceeds or is equal 

to the required value; Smj denotes the measured 

communication quality value on the terminal/session (j) 

· 25 currently on connection for which the measured value is 

less than the required value; and M denotes the number of 

those currently under connection for each of which the 

measured value is less than the required value. 

Then, the available communication channel 

30 occupation rate Ru is obtained by the following formula 

(3} : 
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L M 

LSdi+l:Smj 
Ru = i=t i=t = ... (3) 

R 

There, since the estimated available throughput for the 

terminal/session which newly requires connection can be 

expressed by R · (1 - Ru}, the requirement for this 

5 terminal/session to be accepted can be expressed by the 

following formula: 

R · (1 - Ru) ~ S 

10 Thus, the specific calculation methods have been 

described for the cases the throughput is employed as the 

required communication quality type (or parameter} . The 

throughput may be defined as a probability of data being 

received properly. 

15 A case where a permissib~e delay time is 

employed as the required communication quality type on 

terminals/sessions will now be described. Here, a delay 

time occurring mainly by a radio link portion (between a 

radio base station and a radio terminal) is considered, 

20 and a delay time D is defined as follows: 

D = (time when a packet is received properly} - (time 

when transmission of the packet is started) 

25 This delay time D is obtained by measuring the 

transmission delay time on the packet which has been 

received properly by the reception end. This measurement 

is performed in such a manner that a radio resource is 

previously allocated to a packet, the time at which 

30 transmission thereof is started is recorded on a header 
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part thereof, and, therefrom, the time at which this 

·packet is properly received by the reception end is 

subtracted. 

Further, the delay time D is a time elapsed 

5 until a packet is finally received properly in case re­

transmission is made. The delay time of the packet 

received improperly but for which no re-transmission is 

made is excluded from the measurement. 

In case the permissible delay time is employed, 

10 first, a resource usage rate which is a rate of an 

actually used resource amount for the packet transmission 

with respect to all the resources that the system has is 

calculated first, subsequently the delay time of the 

terminal/session under connection is measured, and the 

15 available transmission delay for the new terminal/session 

is estimated based on these results. 

The resource usage rate U is defined as follows: 

U = (total amount of information received during one 

20 section (for T seconds))/(the maximum information amount 

which can be transmitted by using all the resources that 

the system has) 

The unit of the above-mentioned total amount of 

25 information and·the maximum information amount is bit or 

packet. The maximum information amount (denominator of 

the above-mentioned definition formula) is a value of the 

maximum information amount which can be transmitted by 

using all the resources during one section (for T seconds) 

30 determined by the system design. Re-transmitted 

information, if any, is included in the total amount of 

information (numerator of the above-mentioned definition 

formula) similarly to the above-described case the above-
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mentioned required communication quality type is the 

throughput. 

Thus, the transmission delay time D of packet is 

measured for each packet which is received during each 

5 observation section of the section span T. 

Based on the above definition, a specific 

example of the calculation method according to the first 

embodiment will now be described. 

According to the first embodiment, the available 

10 communication quality value is calculated based on the 

required communication quality values of the 

te.tminals/sessions under connection. The radio resources 

employed are assumed to be telecommunication channels, in 

this example .. 

15 Ct denotes the maximum information amount (bits 

or packets) which can be transmitted by all the resources 

that the system has during one section (T seconds) ; Dai 

denotes a pe.tmissible delay time (seconds) which the 

te.tminal/session (i) currently under connection which has 

20 ~ required communication quality value requires; Da 

denotes the average value (seconds) of required 

pe.tmissible delay times on all the te.tminals/sessions 

currently under connection each having the required 

quality value; De (seconds) denotes the estimated 

25 available delay time for a te.tminal/session which newly 

requires connection; and D (seconds) denotes the required 

pe.tmissible delay time on the te.tminal/session which newly 

requires connection. 

The total amount of information received from 

30 all the te.tminals/sessions is calculated by summing the 

total amount of information Ci received from 

te.tminal/session currently under connection with respect 

to i = 1 through K. Accordingly, the resource-usage rate 
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U can be obtained by the following formula (4) : 

K 

[Ci 
U - i=l ---

Ct 
··.(4) 

The average Da of the permissible delay times 

5 which all the terminals/sessions require is o?tained by 

summing the permissible delay time Dai which the 

terminal/session (i) currently under connection requires 

with respect to i = 1 through K, and dividing it by K. 

Accordingly, Da can be obtained by the following formula 

10 (5) : 

K 

[Dai 
Da = i=I ••• (5) 

K 

It is assumed that the resource usage rate which 

one terminal/session uses is inversely proportional to the 

15 delay time. That is, as the rate of resources used by a 

terminal/session is doubled, for example, the transmission 

delay time becomes halved. Furthermore, the rate (rate of 

remaining resource rate) of the remaining resources which 

can be allocated for terminals/sessions which newly 

20 require connection can be expressed as 1 - U, and the 

average resource usag~ rate per terminal/session can be 

expressed as U/K. Then, each of the delay time Da 

occurring when using the resource of U/K and an estimated 

delay time De occurring when a terminal/session which 

25 newly requires connection uses resources of 1-U is 

inversely proportional to the resource usage rate. 

Accordingly, the following formula (6) holds, and, 

therefrom, the following formula (7) is obtained: 



5 

-36-

(U/K) . Da = (1 - U) . De . . • ( 6) 

De = {U/ (1 - U) } · (Da/K) . • . . (7) 

De is the estimated delay time occurring when a 

new terminal/session is accepted and inserted . 

. Accordingly, the estimated delay time De is compared with 

the permissible delay time D.· Then, in case De~ D, it is 

determined that the required communication quality is 

10 satisfied. Then, the relevant terminal/session is 

accepted. 

Although De becomes infinite in case U = 1, 

since it can be determined in such a situation that there 

is no resources left which can be newly used, it is 

15 determined that the new terminal/session cannot be 

accepted. 

Thus, when required communication quality is a 

delay time, unlike the case where it is a throughput, the 

resource usage rate should be calculated from the total 

20 receiving amount of information during one section (for T 

seconds} . 

Then, a specific example of calculation method 

according to the above-mentioned second embodiment will 

now be described. According to the second embodiment, the 

25 available communication quality is calculated based on the 

communication quality measurement values on the 

terminal/sessions under connection. 

Hereinafter, Dti denotes the total of delay time 

of packets properly received during one section (for T 

30 seconds) from each terminal/session (i) currently under 

connection having a required communication quality value. 

Since Dti is the total of the delay time 

measured for all the packets received during one section 
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(T seconds) , the average delay time Dai of the relevant 

terminal/session (i) is obtained by Dai = Dti/Ci. Then, 

average thereof is obtained for all the terminals/sessions 

currently under connection, as in the above-mentioned 

5 formula (5), the following formula (8) is obtained: 

tvai tD~ 
Da = i=t _ 1=1 Cz .•. (S) 

K K 

There, U can be similarly expressed as the 

above-mentioned formula (4). Further, also assuming that 

10 each of the delay time Da occurring when using the 

resources of U/K and the estimated delay time De occurring 

when the terminal/session which newly requires connection 

uses the resources of 1-U is in inverse proportion to the 

resource usage rate, the following formula (9) holds, and, 

15 therefrom, the following formula (10) is obtained: 

20 

(U/K) · Da = (1 - U) · De • . • (9) 

De = {U/ (1 - U) } . (Da/K) . . . (10) 

De denotes the estimated delay time occurring 

when the new terminal/session is accepted and inserted. 

Accordingly, the estimated delay time De and the 

permissible delay time D are compared, and, then, when De 

25 S D, it is determined that the required cormnunication 
quality is satisfied, and this terminal/ses~ion is 

accepted. 

A specific example of the calculation method· 

according to the above-described third embodiment will now 

30 be described. According to the third embodiment, the 
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available corranunication quality value is calc~lated based 

on the required values for terminals/sessions for each of 

which the measured value exceeds the required value, and 

on the measured values for terminals/sessions for each of 

5 which the measured value is less than the required value. 

Similarly to the above-described case, terminals/sessions 

for which the measured_ value (Dai} is equal to the 

required value (Ddi} (Ddi = Dai) may be classified into 

either category, In this example, those are classified 

10 into the ·category where the measured value exceeds the 

required value. 

Hereinafter, Ddi denotes the required 

permissible delay time on the terminal/session (i) 

currently on connection for which the measured value 

15 exceeds or is equal to the required value; L denotes the 

number of terminals/sessions currently under connection 

for each of which the measured value exceeds or is equal 

to the required value; D~j denotes the measured average 

delay time on the terminal/session (j) currently on 

20 connection for which the measured value is less than the 

required value; and M denotes the number of those 

currently under connection for each of which the measured 

value is less than the required value. 

Then, the average delay time Da is obtained by 

25 the following formula (11) : 

L M 

EDdi+EDaj 
Da = i=t i=I 

R 
... (11) 

There, U can be similarly expressed as the 

above-mentioned formula (4). Further, also asswning that 

30 each of the delay time Da occurring when using the 
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resources of U/K and the estimated delay time De occurring 

when the terminal/session which newly requires connection 

use the resources of 1-U is in inverse proportion to the 

resource usage rate, the following forrnula (12) holds, and, 

5 therefrom, the following formula (13) is obtained: 

10 

(U/K) . Da = (1 - U) . De • • • (12) 

De = {U/ (1 - U) } · (Da/K) . . . (13) 

De denotes the estimated delay time occurring 

when a new terrninal/session is accepted and inserted. 

Accordingly, the estimated delay time De and the 

perrnissible delay time D are compared, and, then, when De 

15 S D, it is determined that the required communication 
quality is satisfied, and this terrninal/session is 

accepted. 

Thus, th~ calculate methods in cases where the 

permissible delay time is employed as the communication 

20 quality type (or parameter) have been described. 

Although the cases where the required 

communication quality which th~ terminal/session which 

newly requires connection have is <D the throughput or <ID 
the permissible delay time have been described, it is also 

25 possible to employ parameters other th~n those through all 

the embodiments. 

In addition, in the above description of each 

embodiment, although the fixed base station apparatus 

containing the acceptance control apparatus according to 

30 the present invention has been described, the 

communication apparatus such as a base station: apparatus 

may be an apparatus which functions as a base station in a 

communication system, and, thus, it should not be limited 
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to an apparatus in such a fixed station. 

Moreover, as described above, an acceptance 

control apparatus according to the present invention may 

be provided at any position in a radio communication 

5 system as long as it functions to control new connection, 

and it is not necessary to be limited to.the above­

mentioned case where it is provided in the fixed base 

station apparatus. It is clear that, even when an 

acceptance control apparatus according to the present 

10 invention is provided at any station and in any apparatus, 

the objects of the present invention can be attained by 

the substantially same scheme. 

Further, the present invention is not limited to 

the above-described embodiments, and ~ariations and 

15 modifications may be made without departing from the scope 

of the present invention. 

The present application is based on Japanese 

priority application No. 2000-402957, filed on December 28, 

2000, the entire contents of which· are hereby incorporated 

20 .by reference. 
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WHAT IS CLAIMED IS 

1. An acceptance control apparatus, used in a 

radio communication sy~tem, comprising: 

a receiving part which receives a cbnnection 

request signal and a required communication quality value 

10 from a new terminal which newly requires connection; 

a request quality holding part which holds only 

required communication quality values on terminals for 

each of which connection has been accepted; and 

a determination part which determines 

15 acceptance/refusal of the connection for the new terminal; 

wherein: 

said dete:rmination part obtains an available 

communication quality value from the required 

communication quality values of the terminals currently on 

20 connection held by said request quality holding part and a 

maximum permissible communication quality value of said 

radio communication system, and, when said available 

communication quality value satisfies the required 

communication quality value of the new terminal, said 

25 determination part accepts the connection for said new 

terminal, 

30 

2. An acceptance control apparatus, used in a 

radio communication system, comprising: 

a receiving part which receives a connection 



\ \11\11\ \\\I\\ Ill\\ \\1\1 \\ \II\ ·· 
* C L M S * 

-42-

request signal and a required. communication quality value 

from a new terminal which newly requires connection; 

a quality measuring and holding part which 

obtains a communication quality type of the required 

5 communication quality of the new terminal received by said 

receiving part, measures the communication quality values 

on the terminals currently on connection for the thus­

obtained communication quality type, and holds the 

measurement values; and 

10 a determination part which determines 

acceptance/refusal of the connection for the new terminal; 

wherein: 

said determination part calculates an available 

communication quality value from·the measurement values of 

15 the communication quality type held by said quality 

measuring and holding part and a maximum permissible 

communication quality value of said radio communication 

system, and, when said available communication quality 

value satisfies the required communication quality value 

20 of the new terminal, said determination part accept the 

connection for said new terminal. 

25 

3. An acceptance control apparatus, used in a 

radio communication system, comprising: 

a receiving part which receives a connection 

request signal and a required communication quality value 

30 from a new terminal which newly requires connection; 

a request quality holding part which holds only 

required communication quality values on terminals for 

each of which connection has been accepted; and 
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a quality measuring and holding part which 

obtains a communication quality type of the required 

communication quality of the new terminal received by said 

receiving part, measures the communication quality values 

5 on the terminals currently on connection for the thus­

obtained communication quality type, and holds the 

measurement values; and 

10 

a determination part which determines 

acceptance/refusal of the connection for the new terminal; 

wherein: 

said determination part calculates an available 

communication quality value ·from the required 

communication-quality values of the terminals currently.on 

connection for the te:r:minal for each of which the 

15 measurement value is more superior than the required value 

held by said request quality holding part, the measurement 

values of the communication quality type for the terminals 

for each of which the measurement value is less superior 

than the required value held by said quality measuring and 

20 holding part, and a maximum permissible communication 

quality value of said radio communication system, and; 

when said available communication quality value 

satisfies the required communication quality value of the 

new terminal, said determination part accept the 

25 connection for said new terminal. 

30 4. The acceptance control apparatus as claimed 

in claim 1, wherein: 

a throughput value is employed as the 

communication quality value for determining 
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acceptance/refusal of connection of the new terminal. 

5. The acceptance control apparatus as claimed 

in claim 1, wherein: 

a delay time value is employed as the 

communication quality value for determining 

10 acceptance/refusal of connection of the new terminal. 

15 

20 

6. The acceptance control apparatus as claimed 

in claim 2, wherein: 

a throughp-qt value is employed a.s the 

communication quality value for determining 

acceptance/refusal of connection of the new terminal. 

7. The acceptance control apparatus as claimed 
25 in claim 2, wherein: 

30 

a delay time value is employed as the 

communication quality value for detennining 

acceptance/refusal of connection of the new terminal. 

8. The acceptance control apparatus as claimed 
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in claim 3, wherein: 

a throughput value is employed as the 

communication quality value for determining 

acceptance/refusal of connection of the new terminal. 

9. The acceptance control apparatus as claimed 

10 in claim 3, wherein: 

15 

20 

a delay time yalue is employed as the 

communication quality value for determining 

acceptance/refusal of connection of the new terminal. 

10. An ~cceptance control method, used in a 

radio·communication system, comprising the steps of: 

a) receiving a connection request signal and a 

required communication quality value from a new terminal 

which newly requires connection; 

b) holding only required communication quality 

values on terminals for each of which connection has been 

25 accepted; and 

c) determining acceptance/refusal of the 

connection for the new terminal; 

wherein: 

said step c) obtains an available communication 

30 quality value from the required communication quality 

values on the terminals currently on connection held by 

said request quality holding part and a maximum 

permissible communication quality value of said radio 
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communication system, and, when said available 

communication quality value satisfies the required 

communication quality value of the new terminal, said step 

c) accepts the connection for said-new terminal. 

11. An acceptance control method, used in a 

10 radio communication system, comprising the steps of: 

a) receiving a connection request signal and a 

required communication quality value from a new terminal 

which newly requires connection; 

b) obtaining a communication quality type of the 

15 required communication quality of the new terminal 

received by said step a) , measuring the communication 

quality values on terminals currently on connection for 

the thus-obtained communication quality type, and holding 

the thus-obtained measurement values; and 

20 c) determining acceptance/refusal of the 

connection for the new terminal; 

wherein: 

said step c) calculates an available 
communication quality value from the measurement values of 

25 the ·communication quality type held by said step b) and a 

maximum permissible communication quality value of said 

radio communication system, and, when said available 

communication quality value satisfies the required 

communication quality value of the new. terminal, said step 
30 c) accepts the connection for said new terminal. 
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12. An acceptance control method, used in a 

radio communication system, comprising the steps of: 

a) receiving a connection request signal and a 

required communication quality value from a new terminal 

5 which newly requires connection; 

b) holding only required communication quality 

values on terminals for each of which connection has been 

accepted; 

c) obtaining a communication quality type of the 

10 required communication quality of the new terminal 

received by said step a) , measuring the communication 

quality values on terminals currently on connection for 

the thus-obtained communication quality type, and holding 

the thus-obtained measurement values; and 

15 d) deterinining acceptance/refusal of the 

connection for the new terminal; 

wherein: 

said step d) calculates an available 

communication quality value from the required 

20 communication quality values of the terminals currently on 

connection for the terminal for each of which the 

measurement value is more superior than the required value 

held by said step b), the measurement values of the 

communication quality type for the terminal for each of 
25 which the measurement value is less superior than the 

required value held by said step c), and a maximum 

permissible communication quality value of said radio 

communication system, and; 

when said available communication quality value 

30 satisfies the required communication quality value of the 

new terminal ,· said step d) accepts the connection for said 
new terminal. 
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13. The acceptance control method as claimed in 

claim 10, wherein: 

a throughput value is employed as the 

communication quality value for determining 

5 acceptance/refusal of connection of the new terminal. 

10 

15 

20 

25 

14. The acceptance control method as claimed in 

claim 10, wherein: 

a delay time value is employed as the 

communication quality value for determining 

acceptance/refusal of connection of the new terminal. 

15. The acceptance control method as claimed in 
claim 11, wherein: 

a throughput value is employed as the 

communication quality value for determining 

acceptance/refusal of connection of the new terminal. 

16. The acceptance control method as claimed in 
claim 11, wherein: 

a delay time value is employed as the 

30 communication quality value for determining 

acceptance/refusal of connection of the new terminal. 
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17. The acceptance control method as claimed in 

claim 12, wherein: 

a throughput value is employed as the 

communication quality value for determining 

5 acceptance/refusal of connection of the new terminal. 

10 18. The acceptance control method as claimed in 

claim 12, wherein: 

a delay time value is employed as the 

communication.quality value for determining 

acceptance/refusal of connection of the new terminal. 


