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MOBILE COMMUNICATION SYSTEM ANO CALL CONTROL ME~BOO IN 

THE MOBILE COMMUNICATION SYSTEM 

BACIGROI1NDS OF THE INVENTION 

f IELD OF XBE INVENTIQH 

The present invention relates to a c~ll control 

method in a mobile communicati~n system comprising a 

plurality of mobile apparatuses, a plurality of radio 

base stations that are respectively positioned wit~in a 

plurality of radio zones, to co:mmunicate with the mobile 

apparatuses by use of a radio channel within each radio 

zone, and a mobile communication control station for 

controlling the radio base stations, in which each radio 

base station informs a control channel to be first 

received by a mobile apparatus approaching the radio 

zone of a radio base station. 

pESCR.IPTION OF THE BELATED ART· 

The conventional mobile communication system such 

as an automobile telephone, a portable telephone, or the 

like has adopted a small zone method of covering a­

service area of the mobile communication system with a 

plurality of radio zones. A radio zone means the range 

of performing communication between each radio base 

station and a mobile apparatus mounted on an automobile 

or th~ like by use of a radio channel. 

one· radio base station is allocated in one radio 
I 

zone, and a plurality of mobile apparatuses freely move 
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to each radio zone. Each radio base station always 

informs a mobile apparatus of the information such as 

the identifier of its own station, a radio channel used, 

and the like through a radio channel for control called 

a pilot channel. Each mobile apparatus receives the 

first pilot channel when movinq in the radio zones of 

the respective radio base stations, thereby to collect 

the information of the radio base stations in its 

vicinity. 

In making. a call, each mobile apparatus issues a 

call to a radio base station presentinq the greatest 

field strength in the information of the radio base 

stations collected as mentioned above, and starts 

communication. Further, each radio base station is 

allqwed to use a plurality of radio channels and decide 

which radio channel to use according to the radio wave 

propagation environment between a mobile apparatus to 

communicate with and itself. Moreover, when the radio 

wave propaqation environment of a radio channel at use 

becomes worse during communication~ it is allowed to 

switch to another radio channel. This is called channel 

switchinq durinq communication (hand-over). 

Further, a method is considered, in which a 

mobile apparatus is multi-connected to a plurality of 

radio base stations by sending the same signal from the 

~lurality of radio base stations to the mobile apparatus 
.. 

so as not to ~nterrupt communication when switching a 
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radio channel at the time of hand-over, and the mobile 

apparatus decides a received signal according to the 

signals received from the plurality of radio base 

stations ("Hand-Over Method Using Micro Diversity in 

Microcell 11
, Shingakuqihou RCS93-86, 1994, written by 

Ekihito Akehi, Hiroyuki Morikawa, Moriji Mizumachi), and 

this is called diversity hand-over. 

In the mobile conununication system of the Code 

Division Multiple Access (CDMA), such diversity hand-. 

over may be sometimes called soft hand-over. In the IS-

95 system that is the mobile communication system of the 

CDMA method in North America, a pilot channel is 

transmitted by a constant transmission power, and in a 

mobile apparatus, the information of the pilot channels 

in the radio zones in its vicinity is called a vicinal 

radio zone set and a set of radio base stations 

simultaneously connected by the mobile apparatus is 

called an active set, thereby to control a radio base 

station to be connected at the time of soft hand-over. 

Wh~n the transmission power pf a pilot cha~nel is 

made constant, if the communication and control traffic 

within and without a radio zone varies, receiving 

quality of the pilot channel varies in a mobile 

apparatus and according to this, the size of the radio 

zone varies. Therefore, it is necessary to consider a 

control method for making the size of a radio zone 

constant at a call for. a terminal, without depending on 
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traffic. 

When a mobile apparatus sends a request to 

connect to a radio base station which it wants to multi­

connect to, based on the vicinal radio zone set, the 

desired radio base station judqes whether it can permit 

the multi-connection or not-in view of the communication 

quality in consideration of the volume of the 

communication traffic in itself, and informs the mobile 

apparatus of the result. 

However, a communication signal and a control 

siqnal for this multi-connection causes deterioration in 

the conununication quality, and in this call control 

method, a mobile apparatus in the middle of soft hand­

over and a mobile apparatus making a new call are 

treated as the same one, thereby to increase call loss 

. rate. 

SQMMARY OF THE IN]'.ENTIOl:I 

An object of the present invention is to provide 

a call control method and a mobile communication srstern 

in which, in the state of heavy traffic, .a radio base 

station can give permission for soft hand-over to a 

mobile apparatus present in the radio zone of a radio 

base st.a ti on of higher necessity . 

. According to the first aspect of the invention, a 

c·a11 control method in a mobile communication sys-tem 

comprising a plurality of mobile apparatuses, a 
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plurality of radio base stations, respectively allocated 

within a plurality of radio zones, for communicating 

with the mobile apparatuses by use of a radio channel 

within the radio zones, and a mobile communication 

control station for controlling the radio base stations, 

each of the radio base stations informing a control 

channel first received by a mobile apparatus approaching 

the radio zone of the radio base station, including the 

followinq steps of: 

in the radio base station, storing identifiers of 

the radio zones of its own station and the other 

stations, 

receivinq the identifier of the radio zone where 

a mobile apparatus is present from the mobile apparatus 

approaching the radio zone and requesting soft hand-over, 

and 

allowing the mobile apparatus to do multi­

connection when the received identifier of the radio 

zone is included in the stored identifiers. 

In the preferred construction, the radio base 

station decreases the total of the stored identifiers of 

the radio zones of its own station and the other 

stations when communication traffic is heavy, and 

increases the same total when communication traffic is 

light. 

In another preferred construction, the radio base 
!;'~ 

station increases the total of the stored identifiers of 
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the radio zones of its own station and the other 

stations by one, when the ratio of call signal traffic 

and down communication signal traffic becomes greater 

than a qiven threshold. 

In another preferred construction, the radio base 

station decreases the total of the stored identifiers of 

the radio zones of its own station and the other 

stations by one, when the ratio of call ~iqnal traffic 

and down communication signa-1 traffic becomes SJnal).er 

than a given threshold. 

According to the second aspect of the invention, 

a call control method in a mobile conununication system 

comprising a plurality of mobile apparatuses, a 

plurality of radio base stations, respectively allocated 

within a plurality of radio zones, for communicating 

with the mobile apparatuses by use of a radio channel 

within the radio zones, and a mobile communication 

control station for controlling the radio base stations, 

each of the radio base stations inf orminq a control 

channel first.received by a mobile apparatus approaching 

the radio zone of the radio base station, including the 

followin9 steps: 

the radio base station stores identifiers of the 

radio zones of its own station and the other stations 

and informs a mobile appar_atus present in the same radio 

zone of the above identifiers, 
.. 

a mobile apparatus approaching the radio zone and 



7 

requesting soft hand-over informs the radio base station 

of the identifier of the ra~io zone where the mobile 

apparatus is present, when the identifier of the radio 

zone where the mobile apparatus is present is included 

in the informed identifiers of the radio zones, and 

the radio base station, upon receipt of the above 

information, allows the mobile apparatus to do multi­

connection. 

In the pref erred construction, the radio b~~e 

station decreases the total of the stored identifier~ of 

the radio zones of its own station and the other 

~tations when communication traffic is heavy, and 

increases the same total when communication traffic is 

liqht. 

In another preferred construction, the radio base 

station increases the total of the stored identifiers of 

the radio zones of its own station and the other 

stations by one, when the ratio of call signal traffic 

and down communication signal traffic becomes greater 

than a given threshold. 

In anothe~ pref erred construction, the radio base 

station decreases the total. of the stored identifiers of 

the radio zones of its own station and t.he other 

stations by one, when the ratio of call signal traffic 

and down communication signal traffic becomes smaller 

than a given threshold. 

A~cording to the third aspect of the . invent.ion, .a 
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mobile communication system comprising a plurality of 

mobile apparatuses, a plurality of radio base stations, 

respectively allocated within a plurality of radio zones, 

for communicating with the mobile apparatuses by use· of 

a radio channel within the radio zones, and a mobile 

communication control station for controlling the radio 

base stations, each of the radio base stations informinq 

a·control channel first received by a mobile apparatus 

approachinq the radio zone of the radio base stati~n, 

wherein· 

the mobile apparatus comprises 

means for informing the identifier of the radio 

zone where the mobile apparatus is present and sending a 

soft hand-over request to the radio base station, when 

approachinq the radio 2one and desiring soft hand-over, 

the radio base station comprises 

means for storing identifiers of the radio zones 

of its own station and the other stations, and 

means for, upon receipt of the soft hand-over 

request, judqing whether the notified identifier of.the 

radio zone is included in a group of the stored 

identifiers, and allowing the mobile apparatus to do 

multi-connection when it is included . 

In the pref erred construction, the radio base 

station has means for decreasing the total of the stored 

identifiers of the radio zones of its own station and 
.. 

the other stations-when communication traffic is heavy, 
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and increasin9 the same total when communication traffic 

is light. 

In another pref erred construction, the radio base 

station has means for increasing the total of the stored 

identifiers of the-radio zones of its own station and 

the other stations by one when the ratio of call signal 

traffic and down communication signal traffic becomes 

greater than a given threshold. 

In another preferred construction, the radio base 

station has means for decreasing the.total of the stored 

identifiers of the radio zones of its own station and 

the other stations by one when the ratio of call signal 

traffic and down communication signal traffic becomes 

smaller than a given threshold. 

According to another aspect of the invention, a 

mobile communication system co~prisinq a plurality of 

mobile apparatuses, a plurality of radio base stations, 

·respectively allocated within a plurality of radio zones, 

for communicatinq with the mobile apparatuses by use of 

a radio channel within the radio zones, and a mobile· 

communication control station for ~ontrollinq the radio 

base stations, each of the radio base stations informinq 

a control channel first received by a mobile apparatus 

approaching the radio zone of the radio base station, in 

which 

the radio base station comprising .. 
means for storing identifiers of. the radio zones 
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of its own station and the other stations, and 

means for informing a mobile apparatus present in 

the own radio zone of the stored identifier of the radio 

zone, and 

the mobile apparatus comprises means for judqing 

whether the identifier of the present radio zone where 

the own self exists is included in the informed 

identifiers of the radio zones when approaching the 

radio zone and desiring soft hand-over, and 

means for informinq the identifier of the present 

radio zone where the mobile apparatus exists and sending 

the soft hand-over request to the radio base station 

when it is included, and 

· the radio base station further comprises means 

for, upon receipt of the soft hand-over request, judging 

whether the informed identifier is included i~.the 

informed identifiers of the radio zones, and· allowing 

the mobile apparatus to do multi-connection when it is 

included. 

In the preferred construction, the radio base 

station comprises means for decreasing the total of the 

stored identifiers of th~ radio zones of _its own station 

and the other stations when communication traffic is 

.... heavy, and increasing the same total when communication 

traffic is light. 

In another preferred construction, .the radio·b.ase 
,. 

station comprises means f.or increasing. the total of the 
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stored identifiers of the radio zones of its own station 

and the other stations by one, when the ratio of call 

signal traffic and down communication signal traffic 

becomes greater than a qiven threshold. 

In another pref erred construction, the radio base 

station comprises means for decreasing the total of the 

stored identifiers of the radio zones of its own station 

and the other stations by one, when the ratio of call 

siqnal traffic and down communication signal traffic 

becomes smaller than a· given threshold. 

According to another aspect of the invention, a 

mobile communication system comprising a plurality of 

mobile apparatuses, a plurality of radio base stations, 

respectively allocated within a plurality of radio zones, 

for c·ommunicating with the mobile apparatuses by use of 

a radio channel within the radio zones, and a mobile 

communication control station for controlling the radio 

base stations, each of the radio base stations informing 

a control channel first receiv~d by a mobile apparatus 

approachinq the radio zone of the radio base station·, in 

which 

the mobile apparatus comprising 

a transmitter/receiver which informs the 

identifier of the radio zone where the mobile apparatus 

is present and sends a soft hand-over request to the 

radio base station, when a~proaching the radio zone and .. 
desiring soft hand-~ver, while 
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the radio base station comprising 

a storage which stores the identifiers of the 

radio zones of its own station and the other sta~ions, 

and 

a permitting unit which, upon receipt of the soft 

hand-over request, judges whether the informed 

identifier of the radio zone is included in a group of 

the stored identifiers, and allows the mobile apparatus 

to do multi-connection when it is included. 

In the pref erred construction, the radio base 

station comprises an updating unit which decreases the 

total of the stored identifiers of the radio zones of 

its own station and the other stations when 

communication traffic is .heavy, and increases the same 

total when communication traffic is light. 

In another pref erred co_nstruction, the radio base 

station comprises an updating unit which increases the 

total of the stored identifiers of the radio zones of 

its own station and the other stations by one, when the 

ratio of call siqnal traffic and down communication · 

siqnal traffic becomes qrea·ter than a given threshold. 

In another preferred construction, the radio base 

station c_omprises an updating unit which decreases the 

total of the stored identifiers of the radio zones of 

its own station and the other stations by one, when the 

ratio of call signal traffic and down c.ommunic~tion . .. 
s~gnal traffic becomes smaller than a qiven threshold. 

<.. 
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According to further another aspect of the 

invention, a mobile communication system.comprising a 

plurality of mobile apparatuses, a plurality of radio 

base stations, respectively allocated within a plurality 

of radio zones, for communicating with the mobile 

apparatuses by use of a radio channel within the radio 

zones, and a mobile communication control station for 

controlling the radio base stations, each of the radio 

base stations informing a control channel first received 

by a mobile apparatus approaching the radio zone of the 

radio base station, in .which 

the radio base station comprisinq 

a storage which stores identifiers of the radio 

zones of its own station and the other stations; and 

a transmitter/receiver which informs a mobile 

apparatus present in the own radio zone of the stored 

identifiers of the radio zones, and 

the mobile apparatus comprising 

a transmitter/receiver which, after. judging 

whether the identifier of the present radio zone where 

the mobile appar·atus exists is included in the informed 

identifiers of the radio zones when approaching the 

radio zone and desiring soft hand-over, informs the 

i.dentif ier of the present radio zone where the mobile 

apparatus exists and sends the soft hand-over request to 

the radio base station when it is included, and 

the radio base station further comprising a 

,_ 
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permitting unit which, upon receipt of the soft hand­

over request, judges whether the informed identifier is 

included in the informed identifiers of the radio zone, 

and allows the mobile apparatus to do multi-connection 

when it is included. 

Other objects, features and advantages of the 

present invention will become clear from the detailed 

description given·herebelow. 

BRIEF DESCBIPT~ON OF THE QRAHINGS 

The present invention will be understood more 

fully from the detailed description given herebelow and 

from the accompanying drawings of the preferred 

embodiment of the invention, which, however, should not 

be taken to be limitative to the invention, but are for 

explanation and understanding only. 

In the drawings: 

Fig. 1 is a constitutional view of a mobile 

communication system according to an embodiment of the 

present- invention; 

Fiq. 2 shows an example of identifiers stored by 

a radio base station, including its own station and the 

other stations; 

Fig. 3 shows the structure of a mobile apparatus 

100; 

Fig. 4 shows the structure of each radio base .. 
station 200 to 219; 
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Fig. 5 is a flow chart showing the processing in 

a mobile apparatus; 

Fig. 6 is a flow chart showing the processing in 

a radio base station; 

Fig. 7 shows the format of a control signal 

informed by a radio base station; 

Fig. 8 is a flow chart ~howing the processing in 

a mobile apparatus; 

Fig. 9 shows the relation between communication 

traffic and the total of the stored identifiers of radio 

zones of own station and the other stations; 

Fig. 10 shows the relation between the ratio of 

call signal traffic and communication signal traffic and 

the total of the stored identifiers of radio zones of 

own station and the other station; 

Fig. 11 shows the relation between the ratio of 

call signal traffic and communication signal traffic and 

the total of the stored identifiers of radio zones of 

own station and the other stations. 

QESC.RIPTION OE THE PimFERRED E~BODIME,H~ 

The preferred embodiment of the present invention 

will be discussed hereinafter in detail with reference 

to the accompany.ing drawings. In the f ollowinq 

description, numerous ·specific details are set forth in 

order to provide a thorough understanding of the-present 

invention. 
.. 

It will be obvious, however, to those skilled 

'·· 
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in the art that the present invention may be practiced 

without these specific details. In other instance, well­

known structures are not shown in detail in order to· 

unnecessary obscure the present invention. 

With reference to Fiq. 1, a mobile communication 

system according to an embodiment of the present 

invention comprises a mobile apparatus 100, radio base 

stations 200 to 219, respectively allocated in radio 

zones 300 to 319, for communicating with the mobile 

apparatus 100 within the above radio zones by use of a 

radio channel, a mobile communication control station 

400 for controlling the radio base stations 200 to 219. 

The identifiers of the radio zones 300 to 319 are 

respectively defined as ZJOO to Z319. The identifiers 

may be added to each sector of each radio base station. 

Fig 2 is an example of a group of identifiers of 

radio zones, stored by the radio base station as a soft 

hand-over, including its own station and the other radio 

base stations. The radio base station 212 that the 

mobile apparatus 100 is approaching stores ·the radio 

zone identifier Z312 of its own and the radio zone 

identifiers Z307, Z308, Z313, Z316, Z317, and Z318 of 

the other s·tations as the soft hand-over area, 

The structure of the mobile apparatus 100, and 

the radio base stations 200 to 219 will be described. 

The mobile apparatus 100 comprises a soft hand-over area 
,. 

storing unit 11 for storing a soft hand-over area, a 

,_ 
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multi-connectin9 unit 12 for requesting a multi­

connection, a radio transmitter/receiver 13, and an 

antenna 14. Each of the radio base stations 200 to 219 

comprises a soft hand-over area storing unit 21 for 

storing a soft hand-over area, a soft hand-over.area 

updating unit 22 for updating a soft hand-over area, a 

down COit\ll\Unication/control traffic measuring u~i~ 23, a 

multi-connection permitting unit 24 for permitting a 

multi-connection, a radio transmitter/receiver 25, a 

wired transmitter/receiver 26, and an antenna 27. 

Fig. 5 and Fiq. 6 are flow charts respectively 

showing the operation of the· radio base station 212 that 

the mobile apparatus 100 belongs to, accordinq to the 

embodiment. 

In Fig. 5, the mobile apparatus 100 judges 

whether the communication quality is deteriorated or not 

(Step 501) during communication (Step 500), by the radio 

transmitter/receiver 13. When the communication quality 

is· deteriorated.more than a predete~ined value, the 

mobile apparatus 100 issues a soft hand-over request· 

togetner with the identifier Z307 of the radio zone 

where it is present, to the radio base station 212 

within the radio zone 312 which it is approaching, 

through the radio transmitter/receiver 13 (Step 502). 

Thereafter, upon receipt of a soft hand-over permissio·n 

signal from the radio base station 212, through the 

radio transmitter/receiver 13 (Step 503), it c~ntinues 
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communication, while establishing a multi-connection to 

the radio base station 212.having permitted, by the 

multi-connecting unit 12 (Step 504). 

On the other hand, when the mobile apparatus 100 

receives a soft hand-over non-permission signal from the 

radio base station 212, or when it couldn't receive a 

soft hand-over permission siqnal at a given elapse (No 

in Step ~03), it continues communication without any new 

multi-connection. 

In Fiq. 6, the radio base station 212 always 

scans a control signal from an existing or approaching 

mobile apparatus through the radio transmitter/receiver 

25 (Step 600) • Wh~n it receives a soft hand-over request "" 

together with the radio zone identifier Z307 where the 

mobile apparatus 100 is present, from the same mobile · 

apparatus 100 (Step 601), the radio base station 212 

judges by the multi-connection permitting unit 24, 

whether the above existing radio zone identifier Z307 is 

included in the group of radio zone identifiers forming 

a soft hand-over area as shown in Fig. 2, that is stored 

in the soft hand-over area storing unit 21 pf its own 

station (Step 602). 

In this case, since the above existing radio zone 

.... identifier Z307 is included in the group of radio zone 

identifiers being· stored as.mentioned above, it sends a 

soft hand-over permission signal to the mobile apparatus 
,. 

100 through the radio transmitter/receiver 25 (Step 603). 
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On the other hand, when the above existing radio zone 

identifier Z307 is not included in the above group of 

the radio zone identifiers (No in Step 602), it sends a 

soft hand-over non-permission signal to the mobile 

apparatus having sent the request (Step 604). 

Fig. 7 shows an example of format of a control 

signal informed by a radio base station as a soft hand­

over area, according to a call control method of a 

second embodiment of the present invention. In Fig. 7, a 

control signal informed by a radio base station as a 

soft hand-over area consists of an identifier of the own 

radio base station, a control signal identifier 

indicating the type of the control signal, the number of 

radio zone identifiers indicating the total of the 

informed radio zone identifiers, and each radio zone 

~dentif ier stored by the radio base station. 

Fig. 8 is a flow chart of a mobile apparatus 

according to the call control method of the second 

embodiment. 

The embodiment will be described with refer.ence 

to Figs. 1, 2, 7, and 8. Assume that the mobile 

apparatus 100 exists within the radio zone 307 of the 

radio base station 207 and moves toward the radio zone 

312 of the radio base station 212. 

In Fig. 8, the mobile apparatus 100 measures 

communication quality during communication (Step 800) 
.. 

through the radio transmitter/receiver 13. When.the 
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communication quality is deteriorated more than a 

prescribed value (Step 801), it judges whether the 

identifier of the radio zone where it is present is 

included in the group of radio zone identifiers informed 

by the radio base station 212 of the radio zone 312 that 

it is approaching as a soft hand-over area (Step 802). 

In this case, since it is included, the radio 

transmitter/receiver 13 issues a soft hand-over request 

together with the identifier Z307 of the radio zone 

where it is present, to the radio base station 212 of 

the radio zone 312 that it is approaching (Step 803). 

Thereafter, when receiving a soft hand-over 

permission signal from the radio.base station 212 (Step 

804), it continues qommunication while establishing a 

multi-connection also to the radio base station 212 that 

gave the permission, through the multi-connecting unit 

12 ( Step 8 0 5 ) • 

on the other hand, when ~eceivinq a soft hand-

over non-permission signal from the radio bas'e station 

212, or when not receiving a soft hand-over permission 

signal even at a given elapse (No in Step 804), it 

continues the existing communication without a~y new 

multi-connection in addition to Step 800. 

Fig. 9 shows the relation between the 

communication traffic volume in a radio base station and 

the total of identifiers of radio zones·of the own 

station and the other stations stored as a soft hand-

·-
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over area, indicating a third embodiment of the pre~ent 

invention. 

When the communication traffic is TlO in a radio 

base station, the total of the radio zone identifiers 

stored as mentioned above is 3. When the communication 

traffic is heavy, the soft hand-over area updating unit 

22 lessons the total of the radio zone identifiers 

stored in the soft hand-over area storing unit 21, and 

when the communication traffic is light, it increases 

the total of the radio zone identifiers. 

Fiq. 10 shows the relation between the ratio of 

call siqnal traff ie and communication signal traffic in 

a radio base station and the total of radio zone 

identifiers of the own station and the other stations 

stored as a soft hand-over area, indicating a fourth. 

embodiment of the present invention. When the ratio of 

the call signal traffic and the communication traffic is 

beyond the threshold RlO, the soft hand-over area 

updating unit 22 of the radio base station increases the 

total of the radio zone identifiers stored in the aoft 

hand-over area storing unit 21 by one. At this time, it 

is possible to consider a method of selecting a radio 

zone identifier to be stored newly, from the radio zone 

identifiers of the station where the mobile apparatus is 

present, sent toqether with a soft hand-over request to 

the corresponding radio base station. 
,. 

Fig. 11 shows the relation between the ratio of 
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call signal traffic and communication signal traffic in 

a radio base station and the total of radio zone 

identifiers of the own station and the other stations 

stored as a soft hand-over area, indicating the fourth 

embodiment. When the ratio of the call signal traffic 

and the communication traffic is under the threshold Rll, 

the soft hand-over area updating unit 22 decreases the 

total of the radio zone identifiers stored in the soft 

hand-over area storing unit 21 by one. At this time, it 

is possible to consider a method of selecting a radio 

zone identifier having the least number of times of 

·giving permission, from the existing radio zone 

identifiers, sent to the corresponding radio base 

station together with a soft hand-over request, as a 

radio zone identifier to be deleted. 

According to the embodiments as mentioned above, 

a possibility of soft hand-over is decided depending on 

a radio zone where a mobile apparatus is present, and a 

radio base station, in the state of heavy traffic, gives 

a soft hand-over pe·rmission only to a mobile appara!--Us 

existing within the radio zone of a radio base station 

of higher necessity, thereby making it possible to 

reduce the call loss rate • 

A radio base station lessons the total of the 

stored radio zone identifiers of its own station and the 

other stations when the communication traffic is heavy, 

and increases the same total when the communication 

,_ 
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traffic is light, thereby making it possible to decide a 

possibility as for a soft hand-over request depending on 

the current communication traffic of the own station. 

A radio base station increases the total of the 

stored radio zone identifiers of its own station and the 

other stations by one when the ratio of the call signal 

traffic and the down communication siqnal traffic 

becomes greater than a threshold·, thereby making it 

possible to decide a possibility as· for a soft hand-over 

request while makinq constant the ratio of the call 

signal traffic and the down communication signal traffic 

sent by the own station. 

A radio base station decreases the.total of the. 

stored radio zone -identifiers of its own station and the 

other stations by one when the ratio of the call signal 

traffic and the down communication siqnal traffic 

becomes smaller than a.threshold, thereby making it 

possible to decide a possibility as for a soft hand-over 

request while making constant the ratio of the call 

signal traffic and the down communication signal traffic 

sent by the own station. 

As set forth hereinabove, according to the 

present invention, a possibility of soft hand-over is 

decided depending on a radio zone where a mobile 

apparatus is present, and a radio base station, in the 

state of heavy traffic, can give a permission of soft 

hand-over only to a mobile apparatus existing within the 
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radio zone of a radio base station of higher necessity. 

This can reduce the call loss rate . 
. · .. 

A radio base station, in the state of heavy 

traffic, allows only a mobile apparatus existing within 

the radio zone of a radio base station of higher 

necessity to make a soft hand-over request, thereby 

making it possible_ to reduce control signal traffic. 

Further, it is possible to reduce the call loss 

rate of a mobile apparatus making a call within a 

station by increasing and decreasing the number of· 

multi-connection at the time of soft hand-over depending 

on the communication traffic. 

Further, it is possible to reduce the call loss 

rate of a mobile apparatus making a call within a 

station by increasing and decreasing the number of 

multi-connection at the time of soft hand-over depending 

on the communication traffic while making constant the 

communication quality of a call.signal and the range of 

a call. 

Although the invention has been illustrated and 

described with ~espect to exemplary embodiment thereof, 

it should be understood by those skilled in the art that 

the foreqoing and various other changes, omissions and 

additions may be made therein and thereto, without 

departing from the spirit and scope of the present 

invention. Therefore, the present invention should not 

be understood as limited to the specific embodiment set 
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out above but to include all possible embodiments which 

can be embodies within a scope encompassed and 

equivalents thereof with respect to the feature set out 

in the appended claims. 
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WHAT IS CI.AIMED IS: 

1. A call control method in a mobile communication 

system comprising a plurality of mobile apparatuses, a 

plurality of radio-base stations, respectively allocated 

within a plurality of radio zones, for communicating 

- with said mobile apparatuses by use of a radio channel 

within said radio zones, and a mobile communication 

control station for controlling said radio base stations, 

each of said radio base stations informing a control 

channel first received by a mobile apparatus approaching 

said radio zone of said radio base station, including 

the following steps of: 

in said radio base station, storing identifiers 

of said radio zones of its own station and the other 

stations; 

receiving said identifier of said radio zone 

where a·mobile apparatus is present from said mobile 

apparatus approaching said radio zone and requestinq 

soft hand-over; and 

allowing said mobile apparatus to do multi-

connection when said received identifier of said radio 

zone is included in said stored identifiers . 

2. A call control method as set forth in Claim 1, 

wherein 

said radio base station 
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decreases the total of said stored identifiers of 

said radio zones of its own station and the other 

stations when communication traffic is heavy, and 

increases the same total when communication traffic is 

light. 

3. A call control method as set forth in Claim 1, 

wherein 

said radio base station increases the total of 

said stored identifiers of said radio zones of it~ own 

station and the other stations by one, when said ratio 

of call signal traffic and down communication signal 

traffic becomes greater than a given threshold. 

4. A call control method as set forth in Claim 1, 

wherein 

said radio base station decreases the total of 

said stored identifiers of said radio zones of its own 

station and the other stations by one, when the ratio of 

call signal traffic and down communication signal 

traffic becomes smaller than a given threshold. 

s. A call control method in a mobile COitlll\unication 

system comprising a plurality of mobile apparatuses, a 

plurality of radio base stations, respectively allocated 

within a plurality of radio zones, for communicating 
1' 

with said.mobile apparatuses by use of a radio channel 

iiiiU 
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within said radio zones, and a mobile communication 

control station for controlling said radio base stations, 

each of said radio base stations informinq a control 

channel first received by a mobile apparatus approaching 

said radio zone of said radio base station, including 

the following steps in which: 

said radio base station stores identifiers of 

said radio zones of its own station and the other 

stations and informs a mobile apparatus present in the 

same radio zone of said above identifiers; 

a mobile apparatus approaching said radio zone 

and requestinq soft hand-over informs said radio base 

station of said identifier of said radio zone where said 

mobile apparatus is present, when said iden·tifier of 

said ·radio zone where said mobile apparatus ·is present 

is included in said informed identifiers of said radio 

zones; and 

said radio base station, upon receipt of the 

above information, allows said mobile apparatus to do 

multi-connection. 

6. A call control method as set forth in Claim 5, 

wherein 

said radio base station decreases the total of 

said stored identifiers of .said radio zones of its own 

station and· the other stations.when communication 
,. 

traffic is heavy, and increases the. same total wh~ann·~~~~~~~~~ 
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communication traffic is light. 

7. A call control method as set forth in Claim 5, 

wherein 

said radio base station increases the total of 

said stored identifiers of said radio zones of its own 

station and the other stations by one, when said ratio 

of call siqnal traffic and down communication signal 

traffic becomes greater than a given threshold. 

8. A call control method as set forth in Claim 5, 

wherein 

said radio base station decreases the total of 

said stored identifiers of said radio zones of its own 

station and the other stations by one, when said ratio 

of call siqnal. traffic and down communication signal 

traffic becomes smaller than a given threshold. 

9. A mobile communication system comprising a 

plurality of mobile apparatuses, a plurality of radio 

base stations, respectively allocated within a plurality 

of radio zones, for communicating with said mobile 

apparatuses by use of a radio channel within said-radio 

zones, and a mobile communication c~ntrol station for 

controlling said radio base stations, each of said radio 

base stations informing a control channel .first· received 

by a mobile apparatus approaching said.radio zone ·of 

This Sheet Has Been Replaced 
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said radio base station, wherein 

said mobile apparatus comprises 

means for informing said identifier of said radio 

zone where said mobile apparatus is present and sending 

a soft hand-over request to said radio base station, 

when approachinq said radio zone and desirinq soft hand-

over, 

said radio base station comprises 

means for storing identifiers of said radio zones 

of its own station and the other stations, and 

means for, upon receipt of the soft hand-over 

request, judging whether said notified identifier of 

said radio zone is included. in a group of said stored 

identifiers, and allowing said mobile apparatus to do 

multi-connection when it is included. 

10. A mobile communication system as set fo~th in 

Claim 9, wherein 

said radio base station has means for decreasing 

the total of said.stored identifiers of said radio zones 

of its own station and.the other stations when 

communication traffic is heavy, and increasing the same 

total when communication traffic is light . 

11. A mobile communication system as set forth in 

Claim 9, wherein 
,. 

said radio base station has means for increasing 
~~~~~~~~~~ 

1iiiimf 
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the total of said stored identif.iers of said radio zones 

of its own station and the other stations by one when 

said ratio of call signal traffic and down communication 

siqnal traffic becomes greater than a given threshold. 

12 . A mobile communication system as set forth in 

Claim 9, wherein 

said radio base station has means for decreasing 

the total of said stored identifiers of said radio zones 

of its own station and the other stations by one when 

said ratio of call signal traffic and down communication 

signal traffic becomes smaller than a given threshold. 

13. A mobile communication system comprising a 

plurality of mobile apparatuses, a plurality of radio 

base stations, respectively allocated within a plurality 

of radio zones, for communicating with said mobile 

apparatuse~ by use of a radio channel within said radio 

zones, and a mobile communication control station for 

controlling said radio base stations, each of said ~adio 

base stations informing a control channel first received 

by a mobile apparatus approaching said radio zone of 

said radio base station, in which 

said radio base station comprising 

means for storing identifiers of said radio zones 

of its own station and the other stations; and .. 
means for informing a mobile apparatus present in 
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the own radio zone of said stored identifier of said 

radio zone, and 

said mobile apparatus comprises means for judging 

whether said identifier of the present radio zone where 

the own self exists is included in the informed 

identifiers of said radio zones when approaching said 

radio zone and desiring soft ha~d-over; and 

means for informing said identifier of the 

present radio zone where ~aid mobile apparatus exists 

and sending the soft hand-over request to said radio 

base station when it is included, and 

said radio base station further comprises means 

for, upon receipt of the soft hand-over request, judging 

whether the informed identifier is included in said 

informed identifiers of said radio zones, and allowing 

said mobile apparatus to do multi-connection when it is 

included. 

14. A mobile communication system as set forth in 

Claim 13, wherein 

said radio base station comprises means for 

decreasing the total of said stored identifiers of said 

-radio zones of its own station and the other stations 

when communication traffic is heavy_ and increasing the 

same total when communication traffic is liqht • 

.. 
15. A mobile communication system as set forth in 

.... ·I{· 
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Claim 13, wherein 

said radio- base station comprises means for 

increasing the total of said stored identifiers of said 

radio zones of its own station and the other stations by 

one, when said ratio of call siqnal traffic and down 

communication signal traffic becomes greater than a 

given threshold. 

16. A mobile communication system as set forth in 

Claim 13, wherein 

said radio base station comprises means for 

decreasing-the total of said stored identifiers of said 

radio zones of its own station and the other stations by 

one, when said ratio of call signal traffic and down 

communication signal traffic becomes smaller than a 

given threshold. 

17. A mobile communication system comprising a 

plurality of mobile apparatuses, a plurality of radio 

base stations, respectively allocated within a plurality 

of radio zones, for communicating with said mobile 

apparatuses by use of a radio channel within s~id radio 

zones, and a mobile communication control station for 

~ controlling said radio base stations, each of said radio 

base stations informin9 a control channel first received 

by a mobile apparatus approaching said.radio zone of 

said radio base station, in whi_ch 
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said mobile apparatus comprising 

a transmitter/receiver which informs said 

identifier of said radio zone where said mobile 

apparatus is present and sends a soft hand-over request 

to said radio base station, when approaching said radio 

zone and desirinq soft hand-over, while 

said radio base station comprising 

a storage which stores said identifiers of said 

radio zones of its own station and the other stations, 

.and 

a permitting unit which, upon receipt of the soft 

hand-over request, judges whether the informed 

identifier of said radio zone is included in a group of 

said stored identifiers, and allows said mobile 

apparatus to do multi-connection when it is included. 

18. A mobile communication system as set forth in 

Claim 17, wherein 

·said radio base station comprises an updating 

unit which decreases the total of said stored 

identifiers of said radio zones of its own station and 

the other stations when communication traffic is. heavy, 

and increases the same total when communication traffic 

is liqht. 

19. ~mobile communication system as set forth in 

i 
./ 

,_ 

~~~~~~~~~ 

Claim 17, wherein 

,. 
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said radio base station comprises an updating 

unit which increases the total of said stored 

identifiers of said radio zones of its own station and 

the other stations by one, when said ratio of call 

signal traffic and down co:mmunication signal traffic 

becomes greater than a given threshold. 

20. A mobile communication system as set forth in· 

Claim 17, wherein 

said radio base station comprises an updating 

unit which decreases the total of said stored 

identifiers of said radio zones of its own station and 

the other stations by one, when said ratio of call 

signal traffic and down communication signal traffic 

becomes· smaller than a given threshold. 

21. A mobile communication system comprising a 

plurality of mobile apparatuses, a plurality of radio 

base stations, respectively allocated wi~hin a plurality 

of radio zones, for communicating with said mobile 

apparatuses by use of a radio channel within said radio 

zones, and a mobile communication control station for 

controlling said radio bas~ stations, each of said radio 

base stations informinq a control channel first received 

by a mobile apparatus approaching said radio zone of 

said radio base station, in which 

sald radio base station comprising 

<. 
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a storage which stores identifiers of said radio 

zones of its own station and the other stations; and 

a transmitter/receiver which informs a mobile 

apparatus present in the own radio zone of said stored 

identifiers of said radio 2ones, and 

said mobile apparatus comprising 

a transmitter/receiver which, after judging 

whether said identifier of the present radio zone where 

said mobile apparatus exists is included in the informed 

identifiers of said radio zones when approaching said 

radio zone and desiring soft hand-over, informs said 

identifier of the present radio zone where said mobile 

apparatus exists and sends the soft hand-over request to 

said radio base station when it is included, and 

said radio base station further comprising a 

permitting unit which, upon receipt of the soft hand­

over request, judges whether said informed identifier is 

included in said informed identifiers of said radio zone, 

and allows said mobile apparatus to do multi-connection 

when it is included. 

22. A mobile communication system as set forth in 

Claim 21, wherein 

said radio base station comprising an updating 

unit which decreases the total of said stored 

identifiers.of said radio zones of its own station and 
,. 

the other stations when communication traffic is heavy, 
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and increases the same total when communication traffic 

is light. 

23. A mobile communication system as set forth in 

Claim 21, wherein 

said radio base station comprising an updating 

unit which increases the total of said stored 

identifiers of said radio zones of its own station and 

the other stations by one, when said ratio of call 

siqnal traffic and down communication signal traffic 

becomes greater than a given threshold. 

24. A mobile communication system as set forth in 

Claim 21, wherein · 

said radio base station comprising an updating 

unit which decreases the total of said stored 

identifiers of said radio zones of its own station and 

the other stations by one, when said ratio of call 

signal traffic and down communication signal traffic 

becomes smaller than a given threshold . 

'·-


