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BACKGROUND OF THE INVENTION

FIELD OF THE INVENTION

The preseht invention relates to a communication system
and a resource assigning method therefor, and more specifically,
to a communication system fo: obtaining a resource for
communication 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

efficiently shared in this communication system.:
DESCRIPTION OF THE RELATED ART

Communication 'systems require various resources for
communicatibn; communication 'systems in which a large number
of users communicéte with one another require communication
circuits in exchanges, relay cables, and a specified amount of
radio circui_ts , and mobile communication systems in which users
communicate with base stations while travelling require radio
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
1o_w and negligible, it is unnecessary to prdvid_e sufficient
resources to allow all these users to simultaneou_ély make
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

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

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

I: Theory,"” John Willey & Sons, 1975 in detail, and description
fhereof is omitted.

Communications, which focused on sounds, have recently
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 resourdes are requested. However, althouéh
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, commﬁnication requiring a large amount of

- resources is likely to result in a call loss.

To solve thés_e 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
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Call Acceptances in Multidimensional Traffic" describes in

detail an approach to obtaining an impartial call loss rate by

| using a simple method of avoiding accepting new resource requests

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

Such system design is used for rapidly advahcing 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
must be moi:e 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) . In the FDMA and TDMA methods, the current traffic
can be deterrhined by counting the number of radio channels or
time slots in use, and the design approa'ch. employed for fixed
telephone networks as described previousll-r is applicable to
these methods. |

On the otﬁer hand, with the CDMA method, the number of radio
channels cannot be counted, but as described ﬁin 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’
(iesign approach or the multidimensional approach is applicable
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 appfoaches, however,
cannot avoid reducing the efficiency of resource sha:i:ing under
multidimensional traffic conditions. In general, if the call
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 phénomenon_ is based. on what is
called the agéregati'on effect; the utilization of the resources
increases consistently with .the amount of available i‘esoﬁrces
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.
11-41239, an impartial call loss rate is obtained, but the
general utilization of the resources disadvantageously
decreases if a larger number of communicatioxis each require a

large amount of resources.
SUMMARY OF THE INVENTION

The present invention is provided in view of these problems,
and it is 'an object thereof to provide a.comlm.mication system
tlhat can maintain the general utilization of reéourdes even if
a larger number of communications each requiré a large amount
of resources under multiditnensional traffic conditions.

To attain this‘object, a first aspeét 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

communications in response to a resource request transmitted
by a £irst node, the systembeing ch_aracterized in that.the 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 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
on the basis of a result of the determination by the firét
determining means.

Accordingly, in-a communication system in which the amount
of resources requested varies among communications, the
resources can be assignef.i so as to be more efficiently shared.'

Further, a second aspect of the present invention is the
communication system according to the first aspect,
characterized in that the reference value is set so that the
iarger the amount of the resource requested by the first node,
the more unlikely the resource request is accepted.

Accordingly, in a conununicétion sy_stein 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 the threshold value decreases with an
iﬂdrease in the amouﬁt 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 threshold value.
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Furthe:f, 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 the resource request is not to be accepted, the ’
communication is continued by using a resource competitively
used by a plurality 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
communication system accordiﬁg to any of the first to third

aspect, characterized by further comprising second determining

means for determining whether or not the arﬁount of the resource

- requested by the first node can be reduced if the current traffic

or the amount equixia’lent to the traffic exceeds the 'reference
value, and in that the first determining means determines whether
or not to accept the resoﬁrce'requesj: if the second determining
means determines that the resoufce amount can 'bé reduced.

Consequently, if the second node determines that the
resource requési: cannot be acceptéd, the amount of the resource
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 forfh aspect,
cparacterized by further'comprising third determining means for
determining whether or not there is any .free resource that is
equivalent to the requested resource if the first determining
means determipes_ 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
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
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.

Consequently, if it is determined that the request can be
accepted, the commun:i.catidn is continued by i:sing a resource
competitively used bﬁr a plurality of communications.

Further, a sevenfh aspect of the present invention is the
communication' system according to any of the first tq sixth
aspects, characterized in that the communication system
comprises a plurality of base stations and a pluralify of mobile
stations cqmmunicating 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
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
information data modulating signal using a spreading code, and
the measuring means ineasures the current traffic by measuring
interference power of signals received by the base statioms.

Accordingly, even 1n mobile communication. systems based
on the CDMA mefhod, the current traffic cén be measured by
measuring the interference power to which the radio base stations
afe subjected. |

Further, a ninth aspect of the present invention is the
communication system accord:l.ng 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 corhmunicating with the base stations by spreading an
information data modulating s:l.gnai using a spreading code, and
the measuring means measures the current traffic by measuring
total power transmitted by the base stations.

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 i‘esource assigning method for a communication system which
is executed by a second node on the basis of a request for a
resource shared by a pluraiity of communications, the request

being transniitted 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 traffic as measured in the measuring step with a reference

-value, and an accepting step of accepting the'resourc_:e request

on the basis of a result of the determinétion in the first
determining step.

Further, an eleventh aspect of the present invention is
the resource assigning method according to the tenth 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 unlikély the resource request is accepted.

Furthermore, a twelfth aspect of the present invention is
thé resource assigning method according to the ten or eleventh

aspect, characterized in that if the first dete:fmining step

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

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

Moreover, a thirteenth aspect of the present invention is
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
the reference value, and in fhat the first determining step
determines wh_'ether 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 the thirteenth aspect,
characterized by further comprising third determining step of
determining whether or not there is any free resource that is
equivalent to the réquested resource if the first determining
step detemines 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
reduced.

Furthermore, a fifteenth aspect of the present invention
is the reéourge assighing method according to the thirteenth
or fourteenth aspedt, characterized in that if the second
determining step determines that the resource amount cannot be
reduced, the communication is continued by using a resource
competitively used by a plurality of communications.

" Moreover, a sixteenth aspect o_f' the present inventidn is
the resource assigning method according to any of the tenth to
fifteenth aspect, characterized in that the communication system
comprises a plurality of base stations and a plurality of mobile
stations cbmmunicating with the basé stations v'ié radio channels,
and the measuring step measures the current traffic by coﬁnting
the number of radio channels cufréntly used in the resource
assigning inethbd.

Further, a seventeenth aspect of the present invention is
the resource assigning methéd according to any of the tenth.or
fifteenth aspect, characterized in that the comn_lunication system

comprises a plurality of base stations and a plurality of mobile
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stations communicating with the base stations by_ spreading an '

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.

Fufthermore, an eighteenth aspect of the present invention
is the resoﬁrce assigning method according to any of the tenth
to f£fifteenth 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 infe_mafion 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 configuratien, if the traffic is equal to or more
than a fixed amounf, communications requiring a large amount
ef resources have their requested resources reduced before they
are allowed to start. Therefore, the utilization of the |
i‘esources is prevented from decreasing in spite of the preeence
of the communications requiring a large amount of resources.

As described above, according' to the present invention ,
for e. communication syetem in which resources are each shared
by a pluralify of users, a resource assigning method can be
provided which avoids reducing'the resource utilization of the
entire system ev_en. under what is called a multidiniensional
traffic condition in which the amount of sources requested varies
among communicatioﬁs.

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 is applied;

FIG. 2 is a flow chart useful in describing an operatibn
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. 3B is a chart showing how data used during.
thé operation is stored oﬁ a memory;

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

according to an embodiment of the present invention.
DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS

Embodiments of the present invention will be described
below in detail with referenée to the drawings.
(E‘irst 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
genéral home belonging to the fixed felephone 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
determines paths required to connect the base station 101 (101-a,
101b, or 101-c) to a fixed telephone and controls the assignment
6f a circuit in each of the paths. Under the control of the
control si;ation 107, the base station 101-b is connected to the
fixed telephone network via gateway exchanges 105a and 105b,
a path within the fixed t.elephohe network are determined, and
the base station 101-b then reaches the target telephone 104
via 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

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

station 101, exéhange 103, gateway exchange 105, and control

- gstation 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

assignmen_t 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.
FIG. 2 is a flow chart useful in describing the resource
assigning method in the communication 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,

the current traffic is compared with the threshold value to

: determine whether or not to accept the resource request (step

$205). That is, if the measured traffic exceeds ‘the threshold
value, it is determined -that the request cannot be accepted.
In contr;ast, if the measured traffic is equal to or smaller than
the thréshold value, it ;s determined that the request can be
accepted, and a process of accepting the resource request is
executed to end the entire prbcesé (step S207).

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. 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 usér (step S301). Then,
a variable i is initialized to 1 (step S303), and a value N, is
obtained from the memory. Then, the Irequested résoui'ce amount
N is compared with thé value N, (step S365). " If the amount N

is smaller than the value N;, a threshold value THR, corresponding
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to the value N, is obtained from the memory to end the process

(step S307). On the other hand, if the amount N is equal to or
larger than the value N,, the variable i Iis increased by one (step
$309), and the variable i is compared with a maximum value M
(step S311).

If a result of the comparison shows that the variable i

"has not reached the maximum value M, the next process is

continuously executed. If the variable i has reached the
maximum value M, a threshold value THRy,, is obtained from the
memory to end the process (step S313).

An example of the operation of determining the threshold
value has been shown, but the_ present invention is not limited
by this embodiment. For example, instead of the method
described in FIGS. 3A and 3B, a requested traffic N and constant-s

Cl and C2 as well as the following equation may be used.

[Equation 1]
THR = C1 - N x C2

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 long as the method is constituted so
that the larger the re.quested traffic is, the more unlikely the
resource request is accepted.
(Second Embodiment)

In the above described embodiment, the resburce assigning
process is ended only if the current traffic exceeds the

threshold value. The resource assigning 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, and then a threshold is
determined (steps S401 and S403). To detérmine the threshold,
for example, the configurations shown in FIGS. 3A and 3B may
be used. | |

Then, the determiried threshold value is compared with the
measured traffic (step S405). If the measured traffic is equal
to or small-er than the threshold, it is deterlﬁined that the
request can. be 'accepted, and the process is accepting tl;ie
resource requeét 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
can be reduced (step S40'9) . In this case, the requested resource
amount cannot bé reduced, for example, if the user designates
only one transmission rate and does not desire to use oi;her rates
for ‘communication, or if the transmission rate has already
reached a minimum value provided for the system to hinder the
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 is ended. On the other hénd, if it is determinéd that
the requested resource amount can be reduced, the process returns
to step S403 to set the threshold again and then to shift to
Step S405 to determine whether or not to adcept the resource
request. |

(Third Embodiment)
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In the above embodiments, it is determined whether or not

the requested resource amount can be reduced only if the current
traffic exceeds the threshold value. This determining process,
however, is not limited to this case but can be exécuted if there
is no'free resource equivalent to the requested resource.
FIG. 5 is a flow chart useful in describing an operation
according to another embodiment of the present invention. First,
the current traffic is measured, and then a .threshold is
determined (steps S501 and S503). The threshold can be
determined, for example, as shown in FIGS. 3A and 3B. Then, the
determined threshold is compared with the measured traffic (step
S§505). If the measured traffic is smaller than the threshold
value, it is deterniined that the request can be accepted, and
the process shifts to a step of checking for free resources.
That is, it is checked whether or not there is any free resource
equivalent to the currently r_equested resource (step S507).
If a result of the check in step S507 indicafes that there
is such a free resource, the process of accepting the resource
request is executed to end the entire process (step 'S509). On
the other hand, if there is no such a free resource, it is
determined that the réquest 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 meél_sured traffic
exceeds the threshold, it is checked whether or not the requested
i:esource amount can be reduced (step S511). Here, the requested
resource amount cannot be reduced, for example, if the user
designates only one transmissibn rate and does not desire to

use other rates for communication, 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 is determined that the

requested resource amount cannot be reduced, the entire process

'i{s ended. If it is determined that the requested resource amount

can be reduced, the process is continued by returning to i:he
step of setting the threshold.

The above process enables such an operation as shown in
FIG. 6 to be implemented if, for example, the system provides
three transmission i‘ates 1, 2, and 3 (transmission rate 1 >
transmission rate 2 > transmission rate 3). If the entire
traffic has not reached a fixed value, assignment is attempted
with the transmission rate 1 (steps S601 and S603). If the
.assignment fails here, the transmission rate is reduced to
attempt the assighment with the transmission rate 2. If the
entire traff ic has reached some level of 1ower values, ass'ighment
is attempted with the transmission rate 2 (si:eps S607 and S609).
If the assignment still fails, the transmission rate is further
reduced to attempt the assignment with the transmission rate
3 (steps S613 and S615). If the assignment fails with any of
the transmission rates, a call loss occu:fs.

In the description of the operation with reference to FIGS.

.2 and 4 to 6, the process is ended if it is determined that the

resource request cannot be accepted, but this does not mean that
the communication itself cannot be continued. Many

communication systems provide both forms of communication in
which a single user exclusively uses a certain resource and in

which a plurality of users competitively share the same resource.
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To share resources in this manner, for example, the ALOHA

method uses random accesses as in the ALOHA method, or local
area networks (LANs) use a method of freely transmitting data
unless another user’s carrier is detected. Methods by which a
plurality of users competitively share resources are described

in L. Kleinrock, "Queuing Systems Volume 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 fails to be assigned, the
communication can be continued by using a resource competitively
used by a plurality of. comunications.

Further, various methods can be used to measure the current
traffic as in the des\cription- of the operation with reference
to FIGS. 2 and 4 to 6. As described above, for fixed
communication networks in which exchanges are connected together
via lead wires or optical 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 (lead wires or optical paths), or measuring

the amount of information being transmitted.

Further, for mobile communication systems based on the FDMA
or TDMA method by which a plurality of base stations and a
Plurality of mobile stations communicate with one another via
radio channels, the current traffic can be measured by counting
the number of radio channels being used by the radio base stations
or counting the number of radio' slots being used.

Fnrthermore, for mobile communication systems based on the

CDMA method by which a plurality of base stations and a plurality
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of mobile stations communicate with one another by spreading

an information data modulating signal using a spreading signal
with a rate higher than that of the former signal, the current
traffic cah be measured by measuring signal interference power
to which the radio base statioﬁs are subjected or ineasuring the
total power of signals transmitted by the base stations.

With any of the measuring methods, the present invenfion
is applicable, and effects similar to those of the present
invention are obtained, as long as the mét_hod enables measurement
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 the current traffic may
be calculated on the basis of the measured value.

For example, for typical commuriication systems, a method
is often employed whic?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
measured over several minutes or tens of minutes or hours.

Further, the év_eraging operation may use a re-sult obtained
by using a filter that removes short-time varying components
or removes long-time varying components. while extracting
short-time varying components. Alternatively, it is possible
to use the median of a plﬁrality of measured values obtained
within a certain period, or a statistical valﬁe at a
predetermined position of a sequence of measured values ai'ranged

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
in its broader aspects, and it is the intention, therefore, in
'the appended claims {:o cover all such changés and modifications

as fall within the true spirit of the invention.
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1. A mobiie communicati.oﬁ system comprising a second node for
assignirig a resource shared by a plurélity of communications
in response to a fesource request tranémitted by a £first node,.
the system being char_acteri.zed in that:

said second node comprises:

measuring means for measuring a current traffic or an
amount equivaient 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 the
measuring meéns with a reference value; and

accepting means for accepting said resource request on the
basis of a result of the determination by the first determining

means.

2. The communication system according to Claim 1

. charac.teriz'ed 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 accepfed.

3. The communication system according to Claim 1
characterized in that if said first determining means determines
that the resource request is not to be accépted, 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

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 requeét if
said second determining means determines that said resource

amount can be reduced.

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
channels, and said measuring means measures said currernt traffic

by counting the number of radio channels currently used in said

‘communication system.

6. 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 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 bése 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

total power transmitted by said 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

communication is continued by using a common resource

qompétitiveiy used by a plurality of communications.

9. The communication system according to Claim 2,
characterized by further'comprising second determining means
for determining_whéther 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 detéfmining means
determines whether or not to accept said resource requést if
said second determining means determines that said resource

amount can be reduced.

10. The communication system according to Claim 2,

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
channels, and said measuring means measures said current traffic

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

11. The communication system according to Claim 2,
characterized in that said communication system comprises a

plurality of base stations and a plurality of mobile stations

-mutually communi_cating 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.

12. The communication system according to Claim 2,
charagteri'zed 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 measﬁring means measures said current traffic by measuring

total power transmitted by said base stations.

13. The communication system according to Claim 8,
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

" 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.
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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 com_municating with said base stations via radio

channels, and said measuring means measures said current traffic
by counting the number of radio channels 'currentiy used in said

communication system.

15. l]'.'he communication system according to Claim 8,
characterized in that said communication systefn 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 méané measures said current traffic by measuring

interference power of signals received by said base 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

mutually communicating with said base stations by sPreadin'g an
information data modulating signal using a spreading code, and
said measuring means measures sald current traffic by measuring

total power transmitted by said base stations.

17. The communication 'system according to Claim 9,
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'firét 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

can be reduced.

18. The communication system aécording to Claim 9,
characterized in that if said second determining means
defermines'that said resource amount cannot be reduced, the
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
detérmining whether or not there is any free resource that is
equivalent to said requésted resoﬁrce if said first determining
means determines that request for séid resource assignment is
to be accepted, and ih'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.

20. The commuﬁication'system according'to Claim 13,
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.
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21. The communication system according to Claim 13,

characterized in that said communication system comprises a

plurality of base stations and a plurality of mobile statidr_xs

mutually 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

communication system.

22. The cbmmunication system acdord:i.ng to Claim 13,
characferized 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 usipg a spreading code, and

said measuring means measures said current traffic by measuring

interference power of signals received by said base stations.

23. The communication syétem according to Claim 13,
characterized in that said cbmmunication system comprises a
plurality of base stations and a piurality 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 meaéuring

total power _transmitted by said base stations.

24. The communication system according to Claim 17,
characterized in that if said second determining ineans
determines that said. resource amount cannot be reduced, said

communication is continued by using a resource competitively
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used by a pluxjality of communications.

25. The communication system according to Claim 19,
characterizedl in that if said second detérmining means
determines that éaid resource amount cannot be reduced, said
communication is continued by using a resource competitively

used by a plurality of communications.

26-. The communication syst.em according to Claim 19,
cha.i‘acterized in that said communication system comprises a
plurality of base sfations and a plurality of mobile stations
mutually 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

communication system.

27. The communication system according to Claim 19,

characterized in that sald communication system comprises a

plurality of base statioms .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 sald current traffic by measuring

interference power of signals received by said base stations.

28. The communication system according to Claim 19,
characterized in that said communication systém 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 means measures said current traffic by measuring

total power transmitted by said base statiomns.

29. The communication system according to Claim 25,
characterized in that said communication system comprises a
plurality of base stations and a plurality of mobile stations
mutually comniunicating 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

communication system.

‘30. The communication system according to Claim 25,

charactei:ized in that said communication sjrstem comprises a

plurality of base stations and a plurality Qf mobile stations
mutually communicating'with sald base stations by spreading an
j.nformai_:ion 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.

31. The communication system according to Cia:l.m 25,

charactérized 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 sig_nal using a spreading code, and
said measuring means measures 'said current traffic bjr 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 éaid current
traffic or the amount equivalent to the traffic exceeds said
referénce value, and in that said first determining means

determines whether or not to accept said resource requést if

‘said second determining means determines that said resource

amount can be reduced.

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 c_ietermining
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 meané determines whether or not said resource amount

can be reduced.

34. The communication system accofding to Claim 32,
characterized in that.if said Second.determining means
determines that said resourge amount cannot be'reducgd, said
communication is continued by using a resource competitively

used by a plurality of communications.

35. The communication system according to Claim 33,

characterized in that if said second determining means
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determines that said resource amount cannot be reduced, said

communication is continued by using a resource competitively

used by a plurality of communications.

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

determines that there is né such a free resource, said second
determining means determines whether or not said resource amount

can be reduced.

37. The communication system according to Claim 4,
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 adcording 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 é resource competitively

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 requést
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for a resource shared by a plurality of communications, said

request being transmitted bﬁr a first node, said method being
characterized by compi:'ising':

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
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 resoﬁrce request on
the basis of a result of the determination in said first

determining step.

40. The resource assigning method according to Claim 39
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. 'Th'e resource assigning method according to Claim 39
characterized in that if said first deterfﬁining step determines '
that the resource request is. not to be eccepted, the
communication is continued by using a common resource

competitively used by a plurality of communications.

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
ndt 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 communication system comprises a
pluraiity of base stations and a plurality of mo‘bile stations
mutually communicating with said base stations via radio
chaﬁnels, 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,
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 étep measures said current traffic by measuring

interference power of signals recei’ved by said base stations.

45. The resource assigning method according to Claim 39,
characterized.- in that said communication system comprises a
plurality of base stations and a-plurality of mobile stations
mutually commun:i_.éating 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.
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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

‘communication is continued by using a common resource

competitively used by a piurality of communications.

47. The resource assigning method according to Claim 40,

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 sald 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

step determines that said resource amount can be reduced.

4-8. Th_e 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 via radio

channels, and said measuring step measures said current traffic

by counting the number of radio channels currently used in said

communication system.

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 stép measures said current traffic by measuring

interference power of signals received by said base statiomns.

50. The resource assigning method according to Claim 40,
characterized in that said communicai:ion éystem 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 step measures said current traffic by measuring

total power transmitted by said base statiomns.

51. The resource assigning method according to Claim 46,
characterized by furi:her 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

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 requést if said second determining

step determines that said resource amount cah be reduced.

52. The resource assigning method according to Claim 46,
characterized in that said communication system comp_r:i.ées a
plurality of base stations and a plurality. of mobile stations
mutﬁally communicating with said base stations wvia radio
channels, and said measuring step measures said current traffic
by counting the numbér of radio channels currently used in said

communication system.
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53. The resource assigning method according to Claim 46,

- characterized in that said communication system comprises a

plﬁrality 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 step measures said current traffic by measuring

interference power of signals received by said base stations.

54'. The resource assigning method according to Claim 46,
characterized iﬁ that said communication system comprises a
plurality of base st_atiohs and a plurality of mobile stations
mutually communicating with said base stations by spreading an
information data moduléting. signal using a spreading code, and
said measuring step measures said current 'traffic by measuring

total power .transmitted by said base statiomns.

55. The resource assigning method according to Claim 47,

characterized by further comprising third determining step 'of
determining whether or not there is any free resource tha_t 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
deteimining step dgtemine's 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 communication
is continued by using a common resource competitively used by

a plurality of communications.

57. The resource assigning method according to Claim 47,

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 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

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 communication
is cbntinued by using a common resource competitively used by

a plurality of communications.

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
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.
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60. The resource assigning method according to Claim 51,
characterized in that said communication system comprises a
plu:ality 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 step measures said current traffic by measuring

-interference power of signals received by said base stations.

61. The resource assigning method according to Claim 51,
characterized in that said connnunication _system comprises a
plurality of base stations and a plurality of mobile stations
mutually communicating with said base stations by spreading an
information data_modulai;ing signal using a spfeading code, and .
said measuring sten measures said current. traffic by measuring

total power transmitted By said base stations.

62. The resource assigning method according to Claim 55,

, characterized in that if eaid second determining step determines

that said resource amount cannot be reduced, said communication
is continued by using a common resource competitively used by

a plurality of communications.

63. The resource assigning method- according to Claim 57,

characterized in that if said second determining step determines
that said resource amount cannot be reduced, said communication
is continued by using a conunon resource competitively used by

a plurality of communications.
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64. The resource assigning method according to élaim 57,
characterized in that said communication system comprises a
plurality of base stations and a plﬁrality of mobile stations
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.

65. The resource assigning method according fo Claim 57,
characterized in that said communication system comprilses 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 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 Ia '
plurality of base stations and a plurality of mobile ‘stai:ions
mutuaily communicating with said base stations by spreading an
infermation data modulating signal using a spreading code, and
said measuring step measures said current traffic by measuring

total power transmitted by said base stations.

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 communicating with said base stations via radio

channels, and said measuring step measures said current traffic
by counting the number of radio channels cﬁrrently used in said

communication system.

68.. The resource assigning method according to Claim 63,
characterized ih that said communication system comprises a
plurality of base s_tations 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 step measures said current traffic by measuring

interference power of signals received by said base stations.

69. The resource éSsigning method according to Claim 63,

characterized in that said communication system comprises a
pluralify of base stations and a plu:Ea.'_Lity of mobile stations
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

total power transmitted by said base stat_ions.

70. The resource assigning method according to Claim 41,_

characterized by further comprising second determining step of
détermining 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
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step determines that said resource amount can be reduced.

71. The resource assigning method according to_ Claim 70,

characterized by further comprising third determining.s_tep of
determining whethei: or not thére is any free resource that is
equivalent to said requested resource if said first determining
stép 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

can be reduced.

72. The resource assigning method according to Claim 70,

characterized in that if said secbrid determining step determines
that said resource amount cannot be reduced, said communication
is continued by using a common resource competitively used by

a plurality of communications.

73. The resource assigning method according to Claim 71,

characterized in that if said second determining step determines
that said resource amouni:_ cannot be reduced, said commﬁnicatiOn
is co_ntinued by using a common resource competitively used by

a plurality of communications.

-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

équivalent to said requested resource if said first determining



10

15

20

25

AN O
- 43 -

step determines that requést 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 secon_d
determining step determines whether or not said resource amount

can be reduced.

75. The- resource assigniﬁg method according to Claim 42,

characterized in that if said second determining step deterliiines
that said resource amount cannot be reduced., said communication
is continued by using a common resource competitively used by

a plurality of communications.

76. ‘The resource assigning method. according to Claim 7@,

characterized in ‘that if said second determining step determines
that said resource 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
shared by a plurality of communications in response to a resource

request transmitted by a terminal, the apparatus being

characterized by comprising:

measuring means for measuring a current traffic or an
amount equivalent to the traffic:

first determining means for deter:_nin_ing 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 result of the determination bﬁr said first determining

means.

78. The communication control apparatus according to Claim 77
characterized in that said reference value is set so that the
larger the amount of said resource requested by said terminal,

the more unlikely said resource request is accepted.

79. = The communication control apparatus according to Claim 77
charactei:'ized 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
common resource competitively used by a plurality of

communications.

80. The communication control apparatus according to Claim 77,

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
or the amount equivalent to the traffic exceeds said re_fe."cence
Qalue, | and in that said first determining means determines

whether or not to accept said resource Irequest if said second
determining means_determines that said resourcé amount can be

reduced.

81. The communication control apparatus according to Claim 77,

characterized in that said communication control apparatus is
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applied to a communication 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

channels currently used in said base statioms.

82. The communication control apparatus according to Claim 77,
characterized in that said communication control apparatus is
applied fo a communication system comprising a plurality of base
statj.ons 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 interference power of | signals

received by said base stations.

83. The communication control apparatus according to Claim 77,
characterized in that said communication control apparatus is

applied to a conmunication 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 spfeading code, and said measuring means measures said
current traffic by 'measuring total power transmitted by said

base stations.

| 84. The communication control apparatus according to Claim 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



10

15

- 20

26

| g

- 46 -
common resource competitively used by a plurality of

communications.

85. The communication control apparatus according to Claim 78,
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 trgffic

- 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.

86. The communication control apparatus according to Claim 78,

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 with said
base stations via radio channels, and said measuring means
measures said current traffic by _éounting' the number of radio

channels currently used in said base si:ations.

87. The communication control apparatus according to Claim 78,
characterized in that said communicétion 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 means measures said

current traffic by measuring interference power of signals
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88. The communication control apparatus according to Claim 78,
characterized in that said communication control apparatus is
applied to a commuhi'cation 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

base stations.

89. The communication control apparatus according to Claim 84,
characterized by further comprising second determining means
for determiriing whether or not the amount of said resource

requested by said terminal can be reduced if said current traffic
or the amount équivalent to the traffic exceeds said reference
value, and in that said first determining means determines

whether or not to accépt said resource request if said second
determining means determines that said resource amount can be

reduced.

90. The communication control apparatus according to Claim 84,
characterized in that said communication control appaf_atus is
applied to a communication 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

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 plurality of base
st‘ations and at least one niobile 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.

92. The communication control apparatus according to Claim 84,
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 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.

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
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.



10

15

20

25

0

- 49 -

94. The communication control appa:catus écc‘ording to Claim 85,
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 coinpetitively used by a plurality of

. communications.

95. The commﬁnication control apparatus according to Claim 89,
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 dete:i:mines that request for said resource assignment is
to be accepted, and in that if said third detefmining means

determines that there .is no such a free resource, said second
determiiiing means determines whether or not said resource amount

can be reduced.

96. The communication control apparatus according to Claim 89,
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 pluré.lity of

communications.

97. The communication control apparatus according to Claim 89,
characterized in that said communication confrol apparatus is

applied 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 counting the number of radio

channels currently used in said base stations.

98. The communication control a;ppai'atus according to Claim
89, characterized in that said communication control appafatus
is applied to a’communication system comprising a plurality of
base stations and at least one mobile station commﬁnicating with
said base stai:ions-by. spreading an infomation data modulating
signal using a spreading code, and said measuring means ineasures
said current traffic by measuring interference power of signals

received by said base stations.

99. The communication cohtrol apparatus according to Claim 89,
characterized in thé.t said communication control apparatus is
applied to a communication system coxhprising a plurality of base
stations and at least one mobile station communicating with said
base stations by spreading an information data modulating signal
using é. spreading code, and said measuring means measures said
curr_ent traffic by measuring total power transmitted by said

base stations.

100. The communication control épparatus according to Claim 93,
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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101. The communication control apparatus according to Claim
95, charactei:ized in that if said s_econd determining means
determines that said resource amount cannot be reduced, the
commuﬁication between the terminals is continued by usiﬁg a
common resource competitively used by a plurality of

communications .

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

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 communibating 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.

103. The communication control apparatus according to Claim 95,
characterized in that said communication control apparatus is
applied to Ia communication system comprising a;plurali:ty' of base
stations and at least one mobile‘ stétion communicatinsj with said
base stations by spreading an information data inodulating signal
using a spreading code, and said measuring means measures said
current traffic by measuring interference power of signals

received by said base stations.

104. The communication control apparatus according to Claim 95,

charact_ei:ized in that said communication control apparatus is
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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 measui:‘ing total power transmitted by said

base stations.

105. The communication control apparatus according toClaim 101,
characterized in that said comunication céntrol apparatﬁs is
applied to a communication system comprising a plurality of base
stations and at least one mobile station communicatinQ wii_:h 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.

106. The communication control apparatus according toClaim101,
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 c'ommurlxicating'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 séid base stations.

107. The communication control apparatus' according to Claim 101 ,'
characterized in that sai.d communication control apparatus is

applied to a communication system comprising a plurality of base

- stations and at least one mobile station communicating with said
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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 éaid

base stations.

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

_ 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 1if said second
determining means determines that said resource amount can be

reduced.

109. The communicatinn 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
means determines that request for said resource assignmént is
to be. accepté’d, and in that if said third determining means

determines that there is no snch a free resource, said second
determining means determines whether or not said resource amount

can be reduced.

110. The communication control apparatus according toClaim 108,

characterized in that if said second determining means

determines that said resource amount cannot be reduced_, the
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coinmunication between the terminals is continued by 'using a
common resource compefitively used by a plurality of

communications.

111. ‘The commuﬁication control apparatus according to Claim 109,
characterized in that if said second determining means
determines that said resourde amount cannot be reduced, the
communicaf.ion between the ferminals is continue_d by using a
common resource competitively used by a plurality of

communications.

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
equivalent 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

determines that there .:i.s no such a free resource, said second
determining means determines whether or not said resource amount

can be reduced.

113. The communication control apparatus according to Claim 80,
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 resourc_ﬁe compétitively us_ed by a pluraiity of

communications.
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. 114. The communication control apparatus according toClaim112,

characterized in that if said second determining means
determines that said resource amount cannot be reduced, the
communication between the terminals is continuéd by using a
éommon resource competitively used by a plurality of

communications.

115. A resource assigning method for a communication control
apbaratus which is based on a request for a resource shared by
a plurality 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
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 vﬁlue; and

an acceptiﬁg step'of accepting said resource request on
the basis of a result of determination in said first determining

step.

116. The resource assigning method 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
résoﬁrce requestéd 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 said

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

a pli:rality of communications.

118. The resource assigning method for a communication control
appératus according to Claim 115, characterized by further

comprising second determining step of determining whether or
not the a_mdunt 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
fj.rst determining step determines whether or not to accept said
resource request if said second determininQ step determines that

said resource amount can be reduced.

119. The resource aséigning method for a communication control
apparatus according to Claim 115, char'écterized in that said
communication control apparatus is applied to a communication
system comprising a plﬁrality of base stations aﬁd at least one
mobile stétion communicating with Said base stations via radio
channels, :an_d said measuring step measures said current traffic
by counting the number of radio channels currently used in said

base stations.

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 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.

121. The resource assigning method for a communication control
apparatus accord-ing to Claim 115, 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 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.

122. The resource assigning method fdr a communidation control
apparatus according to Claim 116 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 common resource competitively used by

a plurality of communications.

123. The resource assigning method for a communication control
apparatus according to Claim 116, characterized by further

comprising second dei:ermining step of determining whether or
not the amount of said resourd_e reqﬁested by said first nodé

can be reduced if said current traffic or the amount equivalent
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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 mefhod for a communication control
apparatus according to 01éim 116, 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 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.

125. The resource assigning method for a communication control
apparatus according to Claim 116, characterized in that said
communication control apparatus is applied to a communication
system cdmprising a plurality of base stat:_i.ons and at least one
fnobile station communicating with said base stations via radib
channels, and said measuring step measures said current traffic
by counting the number of radip channels currently used in said

base stations.

126. The resource ass.igning method for a communication coni:rol
apparatus according to Claim 116, characterized in that said
communicatioﬁ 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
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spreading an information data modulating signal using a
spreading code, and said measuring step measﬁres 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
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 step determines that

said resource amount can be reduced.

128. The resource assigning method for a communication control
apparatus accord:l.ng 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
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.

129. The resource assigning method for a communication control

- apparatus adcording 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 apparatus is applied to a communication
system éompriéing a piuraiity of base stations and at least one
mobile stat.ion 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.

131. The resource assigning method for a communication control

_ épparatus according to Claim 123, characterized by further

comprising third determining step of determining whether or 'n'o_t

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 determining step determines whether

"or not said resource amount can be reduced.

132. The resource assigning method for a communication cbntrol
apparatus according to Claim 123, characterized in that if said

sécond 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.

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 requeéted

resource if said first determining step determines that request
for said resource assignment is to be accepi:'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.

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

- plurality of communications.

135. The resource assigning method for a communication control
apparatus according to Cla:l.m 127, characterized in that said
communication control apparatus is applied to a communication
system comprising a plurality of base sfations and af least one
mdbi_le station communicating with said base stations via radio
channels, and said measuring step measures said current traffic .

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

136. The resource assigning method for a communication coni;rol
apparatus according to Claim 127, characteri'zed in that said
commuhication control apparatus is applied to a communication
system comprising a plurality of base stat.ions and at lea}st one
mobile station communicating with said base stations by

spreading an information data modulating signal using a

spreading code, and said measuring étep measures said current
traffic by measuring interference power of signals received by

said base stations.

137. The resource aésigning method for a communication control
apparatus according to Claim 127, chafacterized in that said
commﬁnication control apparatus is applied to a communication
system comprising a'plurality of base stations and at leést one
mobile station communicating with said base stations by
spreading an inf_ormation data modulating signal using a
spreading code, and said measuring step measures said current
traffic by measuring total power tranémit_ted by said base

stations.

138. The resource assigning method for a communication contr'ol
apparatus according to Claim 131, charactefized 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

plurality of communications.
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139. fi'he resource assigning method for a communication control
apparatus acco'rding to Claim 133, characterized in that if said
second determining step determines that said resource amount
cannot bé reduced, said communicafion between the terminals is
continued by using a common resource competitively used by a

plurality of communications.

140. The resource assigning method for a communication control
apparatus according to Claim 133, 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 with said base stations via radio

channels, and said measuring step measures said current traffic

by count_ing the number of radio c_hannels currently used in said

base stations.

. 141. The resource assigning method for a communication control

apparatus according to Claim 133, characterized in _that said
communication control apparatus J'_.s applied to a communication
system éomprising 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.

142. The resource assigning method for a communication cohtrol

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
spreading code, 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

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 coinmuxiicating with said base stations via radio
channels, and said measuring step measures said current traffic
by counting the number of radio channels currentiy used in said

base stations.

144. The resource assigning method for a communication _‘cont_rol
apparatus aceording to C;‘!.aim~ 139, characterized in that said
communication control apparatus is applied to a communication
system comprising a plurality of base sfations and at least one
mobile station communicating with said base stations via radio
channels, and said measuring step measures sald current traffic
by counting the n_umber of radio channels currently used in said

base stations.

145. The resource assigning 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 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

. traffic by measuring total power transmitted by séid base

stations.

146. The resource assigning method for a communication control

- apparatus according to Claim 117, 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 the amount equivalent
to the traffic exceeds said reference value, and in that said
first determining step determines whether or not to accept said
resourcé request if said second determining step determines that

said resource amount can be reduced.

147. The resource assigning method for a communication control
dpparatus according to Claim 146, characteri_zed by further

comprising third determiriing step of determining whether or not

_there is any free resource that is equivalent to said requested

résource if said first determining step determines that request
for said :Eesource ass.ignm‘ent 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 can be reduced.
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_‘ 148. The resource assigning method for a communication control

apparatus acco_rding to Claim 146, 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

plurality of communications.

149. The resource assigning method for a communication control

apparatus according td Claim 147, characterized in that if said

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

continued by using a common resource competitively used by a

plurality of .communications.

150. The resource assigning method for a communicafion control
apparatus according to Claim 118, 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 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 can be reduced.

.151. The resource assigning method for a communication control

apparatus according to Claim 118, characterized in that if said
second determining step determines that said resource amount

cannot be reduced, said 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
apparatus according to Claim 150, charactel':'iz'ed in that if said
second determining step determines that said resource amount
~ cannot be rec}uced, said communication between the terminals is
continued by using a common resource competitively used by a

plurality of communications.
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