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MOBILE COMMUNICATION SYSTEM 
CAPABLE OF PROMPTLY ALLOCATING 

OPTIMUM TRAFFIC CHANNELS 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention relates to a mobile communication 

system, and more particularly, to a private communication 
system. 

2. Description of the Related Art 
In a prior art mobile communication system, When a 

mobile station requests a call connection to a base station, 
the base station transmits a list of available traffic channels, 
using a signal channel to the mobile station. Then, the 
mobile station checks the available traf?c channels and 
selects one of the available traf?c channels Which has a least 
amount of interference With the traf?c channels of other base 
stations. The mobile station the transmits the selected traf?c 
channel to the base station using the signal channel. Thus, a 
call connection is carried out for the mobile station (see 
JP-A-7-107544). 

In the above-described prior art mobile communication 
system, hoWever, since traffic channels are checked and one 
of the traffic channels is selected upon receipt of a call 
connection request from a mobile station, it takes a long time 
to allocate an optimum traf?c channel to the mobile station. 

SUMMARY OF THE INVENTION 

It is an object of the present invention to provide a mobile 
communication system capable of promptly allocating opti 
mum traf?c channels to mobile stations. 

According to the present invention, in a mobile commu 
nication system including a control station, a plurality of 
base stations each for de?ning a service area, and a plurality 
of mobile stations, in a standby mode, each of the mobile 
stations monitors reception levels and interference levels of 
traf?c channels from the base stations and transmits ?rst 
priority lists of traf?c channels via the base stations to the 
control station. Also, the control station reneWs and stores 
second priority lists of traf?c channels for the base stations 
in accordance With ?rst priority lists of traffic channels from 
the base stations. In a call connection mode, each of the base 
stations allocates optimum traf?c channels to the mobile 
stations under the control of each of the base stations in 
accordance With one of the second priority lists of traf?c 
channels. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The present invention Will be more clearly understood 
from the description as set forth beloW With reference to the 
accompanying draWings, Wherein: 

FIG. 1 is a diagram illustrating an embodiment of the 
mobile communication system according to the present 
invention; 

FIG. 2 is a detailed block circuit diagram of the base 
station of FIG. 1; 

FIG. 3 is a timing diagram shoWing channels of the base 
station during digital communication of FIG. 1; 

FIG. 4 is a detailed block circuit diagram of the mobile 
station of FIG. 1; and 

FIGS. 5 and 6 are sequence diagrams shoWing the opera 
tion of the mobile communication system of FIG. 1. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

In FIG. 1, Which illustrates a representative embodiment 
of the mobile communication system according to the 
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2 
present invention, reference numeral 1 designates a control 
station including a sWitching netWork for carrying out a call 
connection for a public sWitched telephone netWork (PSTN) 
and a call distribution connection control for base stations 
2-1, 2-2, . . . , 2-6. 

The base stations 2-1, 2-2, . . . , 2-6 are connected by 

control lines 3-1, 3-2, . . . , 3-6 to the control station 1. 

The base stations 2-1, 2-2, . . . , 2-6 have service areas 4-1, 

4-2, . . . , 4-6, respectively. 

Reference numerals 5-1, 5-2, . . . , 5-10 designate mobile 

stations. The mobile stations 5-1, 5-2, 5-3, 5-4, 5-5 and 5-7 
are located Within the service area 4-1 of the base station 2-1, 
and the mobile stations 5-4, 5-5 and 56 are located Within the 
service area 4-2 of the base station 2-2. Also, the mobile 
stations 5-8 and 5-9 are located With the service area 4-3 of 
the base station 2-3, and the mobile station 5-9 is located 
Within the service area 4-4 of the base station 2-4. Further, 
the mobile station 5-7 is located Within the service area 4-5 
of the base station 2-5, and the mobile station 5-10 is located 
Within the service area 4-6 of the base station 2-6. In this 
case, the mobile stations 5-4 and 5-5 can receive services 
from both of the base stations 2-1 and 2-2. Also, the mobile 
station 5-9 can receive services from both of the base 
stations 2-3 and 2-4. Further, the mobile station 5-7 can 
receive services from both of the base stations 2-1 and 2-5. 

In FIG. 2, Which is a detailed circuit diagram of the base 
station 2-i of FIG. 1, the base station 2-i is constructed by a 
plurality of transmitter circuits 21-1, 21-2, . . . , 21-n each for 

generating a carrier of a predetermined frequency such as H, 
a receiver unit 22, a control circuit 23 formed by a micro 
processor and a memory, and an interface With the control 
station 1. Note that the combination of the transmitter units 
21-1, 21-2, . . . , 21-n can be different in accordance With the 

base stations 2-1, 2-2, . . . , 2-6. 

In the case of an analog communication, a signal channel 
is allocated to one frequency corresponding to one of the 
transmitter units 21-1, 21-2, . . . , 21-n, and traf?c channels 

are allocated to the frequencies corresponding to the other 
transmitter units. On the other hand, in a digital 
communication, as shoWn in FIG. 3, a signal channel is 
allocated to special time slots of one or more frequencies 
corresponding to one or more of the transmitter units 21-1, 
21-2, . . . , 21-n, and traf?c channels are allocated to the other 

time slots. 
In FIG. 4, Which is a detailed circuit diagram of the 

mobile station 5-i of FIG. 1, the mobile station 5-i is 
constructed by a transmitter circuit 51, a receiver unit 52, 
and a control circuit 53 formed by a microprocessor and a 
memory. 
The operation of the control station 1, the base station 2-1 

and the mobile stations 5-1, 5-2, . . . Will be explained neXt 
With reference to FIGS. 5 and 6. Note that FIG. 5 is a 
sequence diagram of a standby operation of the base station 
2-1 and the mobile stations, and FIG. 6 is a sequence 
diagram of a call connection operation of the mobile sta 
tions. 

In FIG. 5, the base station 2-1 transmits a traf?c channel 
list S1 by using the signal channel to all the mobile stations, 
such as 5-1, 5-2, . . . , located Within the service area 4-1 of 

the base station 2-1. In this case, the traf?c channel list S1 
includes traf?c channels Which are considered to have small 
interferences With the traf?c channels of the other base 
stations 2-2, 2-3, . . . . 

As a result, each of the mobile stations 5-1, 5-2, . . . under 
the control of the base station 2-1 monitors the reception 
levels of the traf?c channels in the list S1 to determine 
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Whether or not each of the reception levels is higher than a 
predetermined level. Then, each of the mobile stations 5-1, 
5-2, . . . selects traffic channels Whose reception levels are 

higher than the predetermined level. Then, each of the 
mobile stations 5-1, 5-2, . . . calculates the interference 
levels of the selected traf?c channels With the corresponding 
traf?c channels of the other base stations 2-2, 2-3, . . . , so 

that a priority sequence is given to the selected traf?c 
channels. 

Next, each of the mobile stations 5-1, 5-2, . . . under the 
control of the base station 2-1 transmits a priority list S2 of 
the selected traf?c channels along With the mobile station 
number by using the signal channel to the base station 2-1. 
Further, the base station 2-1 transmits all the priority lists S2 
along With the mobile station numbers to the control station 
1“ using the control line 3-1. 
As a result, the control station 1 records all the priority 

lists received from the base station 2-1, and reneWs one 
priority list of traf?c channels for the base station 2-1. 

Next, the control station 1 transmits the reneWed priority 
list S3 of traffic channels by using the control line 3-1 to the 
base station 2-1. 

Next, the base station 2-1 transmits a traf?c channel list S1 
in accordance With the reneWed priority list S3 of traf?c 
channels to the mobile stations 5-1, 5-2, . . . under the control 
of the base station 2-1, thus repeating the above-described 
operation. 

In FIG. 6, When the mobile station 5-1 requests a call 
connection S4 by using the signal channel for the base 
station 2-1, the base station 2-1 processes the call connection 
S4 and recogniZes the mobile station 5-1. 

Next, the base station 2-1 transmits a request S5 for an 
optimum list of traf?c channels for the mobile stations 5-1, 
5-2, . . . under the control of the base station 2-1 by using the 
control line 3-1 to the control station 1. 

Next, the base station 2-1 receives an optimum list S6 of 
traf?c channels from the memory of the control station 1, 
and as a result, the base station 2-1 allocates optimum traf?c 
channels S7 to the mobile stations 5-1, 5-2, . . . under the 
control of the base station 2-1. 

Note that, if the mobile communication system is a private 
communication Where a communication service is possible 
betWeen the service areas 4-1, 4-2, . . . under the control of 
the control station 1, different traf?c channels are allocated 
to one mobile station by the base stations 2-1, 2-2, . . . , 

Which creates no problem. 
As explained hereinabove, according to the present 

invention, since an optimum list of traf?c channels are 
realiZed in a standby mode, the optimum traf?c channels can 
be allocated to mobile stations immediately upon receipt of 
a call request of one of the mobile stations. 

I claim: 
1. A mobile communication system comprising: 
a control station; 
a plurality of base stations, connected to said control 

station, each for de?ning a service area; and 
a plurality of mobile stations, 
said mobile stations comprising means for monitoring 

reception levels and interference levels of traf?c chan 
nels from said base stations and transmitting ?rst 
priority lists of traf?c channels via said base stations to 
said control station in a standby mode, 

said control station comprising means for reneWing and 
storing second priority lists of traffic channels for said 
base stations in accordance With said ?rst priority lists 
of traf?c channels from said base stations and trans 
mitting said second priority lists to base stations in 
response to a request for call connection 
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4 
each of said base stations comprising means for allocating 
optimum traf?c channels to said mobile stations, each 
of said plurality of mobile stations being under control 
of one or more respective base stations upon receipt of 
a call connection request from one of said mobile 
stations. 

2. The system of claim 1, Wherein mobile stations may be 
allocated to tWo or more service areas, said service areas 
being de?ned by different base stations, Wherein said opti 
mum traf?c channels are allocated by all of said different 
base stations to said mobile stations during a call connection 
request. 

3. The system of claim 1, Wherein said base station 
comprises: 

a plurality of transmitter circuits; 
a receiver unit; 

a control circuit, formed by a microprocessor and a 
memory; 

and, an interface With the control station. 
4. The system of claim 3, Wherein each of said plurality 

of transmitter circuits generates a carrier of predetermined 
frequency. 

5. The system of claim 4, Wherein a combination of 
transmitter units can be different in accordance With said 
base stations. 

6. The system of claim 1, Wherein said mobile stations 
may be located in tWo or more service areas, said service 
areas being de?ned by different base stations of said plu 
rality of base stations. 

7. The system of claim 1, Wherein the mobile stations 
include means for monitoring reception levels and interfer 
ence levels of traffic channels on an ongoing basis during 
standby mode. 

8. A method for allocating traf?c channels to mobile 
stations in a mobile communication system including a 
plurality of base stations connected to a control station, 
comprising the steps of: 

transmitting a list of traf?c channels from one of said base 
stations to said mobile stations in a standby mode; 

forming ?rst priority lists of traf?c channels in said mobile 
stations by checking reception levels and interference 
levels of said list of traf?c channels; 

transmitting said ?rst priority lists of traf?c channels from 
said mobile stations via said base stations to said 
control station; 

recording said ?rst priority lists of traf?c channels and 
reneWing second priority lists of traffic channels for 
each of said base stations by said control station; 

repeating said traffic channel list transmitting steps by 
replacing said traf?c channel list With one of said 
second priority lists of traf?c channels in a standby 
mode; 

receiving a call connection request from one of said 
mobile stations received by one of said base stations; 

requesting an optimum list of traf?c channels from said 
control station by one of said base stations folloWing a 
call connection request; 

transmitting said optimum list of traf?c channels based 
upon one of said second priority list of traf?c channels 
from said control station to said one of said base 
stations in call connection mode; and 

allocating said optimum list of traffic channels to said 
mobile stations from said one of said base stations. 

9. The method of claim 8, Wherein mobile stations may be 
allocated to tWo or more service areas, said service areas 
being de?ned by different base stations, Wherein said opti 
mum traf?c channels are allocated by all of said different 
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base stations to said mobile stations during said call con- 11. The method of claim 8, for digital communication, 
nection request. Wherein a signal channel is allocated to special time slots of 

10. The method of claim 8, for analog communication, one or more frequencies. 
Wherein traf?c channel lists are transmitted via a signal 
channel allocated to one frequency. * * * * * 
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