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present invention relates to a switching station, a subscriber |ocation
information registration nmethod, a suBscriber service information

acqui sition nethod, a subscriber service information registration nethod,
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The present invention relates to a switching station, a
subscriber location information registration method, a
subscriber service information acquisition method, a subscriber

service information registration method, and a subscriber

service information transmission method.
DESCRIPTION OF THE RELATED ART

There are two methods for mobility control in mobile
communication: an HLR (Home Location Register) method in which
location information and service information of subscribers
(users) are managed by an apparatus physically separated from
a switching station; and a VLR (Visited Location Register) method
in which subscriber location information and service information
are managed by a VLR in a switching station.

In the case of the VLR method, if the location of a user
cannot be registered after the maximum number of accommodated
users has been reached, neither of call origination and call
termination by the user is allowed.

In connection processing of location registration function,
call origination function and call termination function of the
VLR method, when a mobile station moves into an area covered

by a switching station, the mobile station recognizes change



by a swtching station, the nobile station recogni zes change 2 of |ocation
area and transmts a location registration signal to the switching station.
The switching station acquires subscriber service informati on about the
nobile station fromthe switching station in whose coverage area the nobile
-station has been located (fromthe HLR -at the tinme of the first |ocation
registration). Also, information on the |ocation of the nobile station used
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1 is a diagram show ng an exanple of a conventional nobile comunication

syst eabdit Ah&exmBpia Ofs PaeeesSifitbmheRe awittathing kegitsidmt ian wirskest i s
made. Referring to FIG 1, switching stations 11 and 12 have VLR 21 and 22,
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the switching station 12 into an area 31 of the switching station 11 having
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swtching station 11 receives a location registration (request) signal from
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no subscri ber service information can be

mobile station makes a call origination, the switching station

performs call origination processing by using subscriber service

information from the VLR. At the time of call termination, call

termination processing is performed by using the (subscriber)

location information from the HLR.

FIG. 1 is a diagram showing an example of a conventional

mobile communication system and an example of processing when

a location registration request is made. Referring to FIG. 1,

switching stations 11 and 12 have VLR 21 and 22, respectively.

When a mobile station 50 moves from an (service) area 32

of the switching station 12 into an area 31 of the switching

station 11 having the VLR 21 which has accepted the maximum number

of subscribers, the switching station 11 receives a location

registration (request) signal from the mobile station 50 (in

S11 of FIG. 1) and acquires (in S12) subscriber service

information about the mobile station 50 from the switching

station 12 in whose coverage area the mobile station 50 has been

located. However, no subscriber service information can be

newly registered in the VLR 21 (in S13). Therefore location

registration processing ends in failure (in S14) and updating



newly registered in the VLR 21 (in S13). Therefore location registration
processing ends in failure (in S14) and updating (registration) of

subscri ber location information in an HLR 40 is not performed. If the
subscri ber makes call origination in such a situation, call origination
processing is not normally perfornmed3since the switching station 11 has no
service information about the subscriber on the VLR 21. Call term nation
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resour ces. so, because the hardware resources are fixedly™ assigned, it is

not PEvIHDIAE i URPROR | OrIMed 1 991 AR tAWIRPEEELY s iR N NGo £ URS SHider ¢
(users) wth flexibility. SUMVARY OF THE | NVENTI ON Therefore an obj ect™ of

the ppeseyrmidtye8ihel ithd OsfRiBing SHAESOPEl1 tRa8CHY I B@i¥ece W thout
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in the first aspect of the present invention, there is provided a
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possible to be registered in the VLR depends on hardware

resources. Also, because the hardware resources are fixedly

assigned, it is not possible tomanage information on dynamically

changing subscribers (users) with flexibility.
SUMMARY OF THE INVENTION

Therefore an object of the present invention is to enable
a subscriber to acquire service without dependence on the
accommodation capacity of a management unit which manages
subscriber information.

In order to accomplish the above mentioned object, in the
first aspect of the present invention, there is provided a
switching station comprising: means for receiving a location
registration signal from a mobile station; and means for
registering, when the location registration signal is received,
subscriber location information about the mobile station that
has transmitted the location registration signal in a second
management unit managing subscriber information in a case where

no subscriber service information can be newly registered in



a first managenment unit provided for use with the swtching station and
managi ng subscri ber information. In the second aspect of the present
invention, there is provided a switching station conprising: neans for
receiving a call origination signal froma nobile station; and nmeans for
acquiring, when the call origination gignal is received, subscriber service
i nformati on about the nobile station that has transmtted the cal
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call termnation signal from a second managenent unit nanagi ng subscri ber
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LR ﬁgiagement unit managing subscriber information in a case where
the subscriber service information about the mobile station that
has transmitted the call origination signal is not registered
in a first management unit provided for use with the switching
station and managing subscriber information.

In the third aspect of the present invention, there is

provided a switching station comprising: means for receiving
a call termination signal to a mobile station; and means for
acquiring, when the call termination signal is received,
subscriber service information about the mobile station
designated as a destination of the call termination signal from
a second management unit managing subscriber information in a
case where the subscriber service information about the mobile
station designated as the destination of the call termination
signal is not registered in a first management unit provided
for use with the switching station and managing subscriber
information.

Here, the first management unit may be a VLR.

Here, the second management unit may be an HLR.



In the fourth aspect of the present invention, there is provided a
switching station conprising: neans for receiving a location registration
signal froma nobile station; and neans for registering, when the |ocation
registration signal is received, subscriber service information about the
nmobile station that has transm tted tshe | ocation registration signal in a
managenent unit provided for use mﬁth anot her smﬁtching station and
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call termnation signal is received, subscriber service informtion about

t he mehbs-silbéroservice information can be newly registered in a
management unit provided for use with the switching station and
managing subscriber information.

In the fifth aspect of the present invention, there is
provided a switching station comprising: means for receiving
a call origination signal from a mobile station; and means for
acquiring, when the call origination signal is received,
subscriber service information about the mobile station that
has transmitted the call origination signal from a management
unit provided for use with another switching station and managing
subscriber information in a case where the subscriber service
information about the mobile station that has transmitted the
call origination signal is not registered in a management unit
provided for use with the switching station and managing
subscriber information.
In the sixth aspect of the present invention, there is

provided a switching station comprising: means for receiving
a call termination signal to a mobile station; and means for
acquiring, when the call termination signal is received,

subscriber service information about the mobile station



- 6 designated as a destination of the call termnation signal from a
managenent unit provided for use with another switching station and
managi ng subscriber information in a case where the subscriber service

i nformation about the nobile station designated as the destination of the
call termnation signal 1is not registeered in a managenent unit provided for
use with the swtching station and managi ng subscriber information. In the
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information presently registered in a first management unit provided for
use Wwirhle tdieit SMihghigtthiohi andanthiByabighGEdSEL beer iirf @Fmatiizh . and for
regi stering subscriber service information of the nobile station that has
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provided for use with the swtching station, in a case where no subscri ber
servi perawvifdsdet seritodnihg steatyon comprising: means for registering,

at a request from another switching station, subscriber service
information in a management unit provided for use with the
switching station and managing subscriber information; and means
for transmitting the subscriber service information registered
in the management unit to the another switching station at a
request from the another switching station.

Here, the management unit may be a VLR.

In the eighth aspect of the present invention, there is
provided a switching station comprising: means for receiving
a location registration signal from a mobile station; and means
for deleting, when the location registration signal is received,
one of pieces of subscriber service information presently
registered in.a first management unit provided for use with the
switching station and managing subscriber information, and for
registering subscriber service information of themobile station
that has transmitted the location registration signal in the
first management unit provided for use with the switching station,

in a case where no subscriber service information can be newly



registered in the first managenent unit provided for use with the swtching
station. Here, the may further conprises neans for registering subscriber

| ocation information about a nobile station in a second nanagenent unit
managi ng subscriber information, and means for receiving subscriber service
information about a nobile station fromthe second nmanagenent unit, wherein
the switching station nay register, when the | ocation registration signal
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of subscriber service information presently registered in the firs
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uni t fsorgnak st heckd vadt ceiihgcgtidtépnlocation information about the
mobile station that has transmitted the location registration
signal in a second management unit managing subscriber
information, receive subscriber service information about the
mobile station that has transmitted the location registration
signal from the second management unit, delete one of pieces
of subscriber service information presently registered in the
first management unit provided for use with the switching station,
and register the subscriber service information of the mobile
station that has transmitted the location registration signal
in the first management unit provided for use with the switching
station, in a case where no subscriber service information can
be newly registered in the first management unit provided for
use with the switching station.

Here, the switching station may further comprises means for
registering subscriber location information about a mobile
station in a second management unit managing subscriber
information, wherein when the switching station deletes one of

pieces of subscriber service information presently registered

in the first management unit for use with the switching station,



the switching station may decide not to delete, fromthe first nmanagenent
unit for use with the switching station, subscriber location information
about a nobile station corresponding to the subscriber service information
to be deleted, and wherein when the switching station receives the |ocation
registration signal fromthe nobile station, the switching station may
register in the second managenent unit the subscriber |ocation infornation
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station may further conprises neans for
Here, the switching station may further comprises means for
receiving a call origination signal from a mobile station, and
means for acquiring subscriber service information about a
mobile station from a second management unit managing subscriber
information, wherein when the switching station receives, after
deleting one of pieces of subscriber service information
presently registered in the first management unit for use with
the switching station, a call origination signal from a mobile
station corresponding to the deleted subscriber service
information, the switching station may acquire the subscriber
service information about the mobile station from the second
management unit, and, if the acquired subscriber service
information cannot be newly registered in the first management
unit for use with the switching station, the switching station
may delete one of pieces of subscriber service information
presently registered in the first management unit, and registers

the acquired subscriber service information in the first

management unit for use with the switching station.



receiving a call termnation signal to a nobile station, and neans for
acquiring subscriber service information about a nobile station froma
second managenent unit nmanagi ng subscriber information, wherein when the
switching station receives, after deleting one of pieces of subscriber
service information presently registered in the first managenent unit for
use with the switching station, a call termnation signal to a nobile
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Here, the first managenent unit may be a VLR "Here, the switching station
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deleted, in consideration of at |east one of call origination, cal
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Here, the switching station nmay select, as the nobile station whose
subscttiheerswetehdiag it trhdhon a d bl beedelietasdi on as irghialle td aai mobdliech has
made neither call origination nor - 10
station corresponding to the deleted subscriber service
information, the switching station may acquire the subscriber
service information about the mobile station from the second
management unit, and, if the acquired subscriber service
information cannot be newly registered in the first management
unit for use with the switching station, the switching station
may delete one of pieces of subscriber service information
presently registered in the first management unit, and registers
the acquired subscriber service information in the first
management unit for use with the switching station.

Here, the second management unit may be an HLR.

Here, the first management unit may be a VLR.

Here, the switching station may select the mobile station
whose subscriber service information is to be deleted, in
consideration of at least one of call origination, call
termination, location registration, and power state of mobile
stations.

Here, the switching station may select, as the mobile

station whose subscriber service information is to be deleted,

a mobile station which has made neither call origination nor



call termnation during the longest tinme period till the present tine.

Here, the swtching station may select, as the nobile station whose
subscriber service information is to be deleted, a nobile station which has
made neither call origination, call term nation nor |ocation registration
for predeterm ned period of tinme, oria hobile station whose power state is
off. Here, the switching station may sel ect the nobile station whose

subscriher service information.is to be deleted, in nsideration of
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regiskihmamhen it resisters subscriber service information, the subscriber
servicé information as first type of subscriber service information or as
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service informdtion rom ype of "subscri’ber service
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station and managi ng subscriber information.
whose subscriber service information is to be deleted, in
consideration of communication state of mobile stations.

Here, the switching station may register, when it resisters
subscriber service information, the subscriber service
information as first type of subscriber service information or
as second type of subscriber service information, and select
the subscriber service information to be deleted from the first
type of subscriber service information.

In the ninth aspect of the present invention, there is
provided a subscriber location information registration method
comprising the steps of: receiving, at a switching station, a
location registration signal from a mobile station; and
registering, at the switching station, when the location
registration signal is received, subscriber location
information about the mobile station that has transmitted the
location registration signal in a second management unit
managing subscriber information in a case where no subscriber
service information can be newly registered in a first management

unit provided for use with the switching station and managing

subscriber information.



- 11 In the tenth aspect of the present invention, there is provided a
subscri ber service informati on acquisition method conprising the steps of:
receiving, at a switching station, a call origination signal froma nobile
station; and acquiring, at the switching station, when the call origination
signal is received, subscriber servite 4nformation about the nobile

station that has transmtted the call origination signal from a second
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managenent unit provided for use wwth the swtching station and nmanagi ng

subscgiphgiridd 94 "Bhb0B gl tde. elaventhmppest 8f siyhe M ssendthpy!
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there is” provided a subscriber service information acquisition nethod

conpr £ai1ng Jdriey s 80308l si'AFL1 VEPSm &l mdriiid b 88ishat 8 fcqldiding,
termnation signal to a nobile station; and acquiring, at the sw tching

stati gp, tWeewechehly et 1\6h| ORhendRMe icall e6Lii Yeda tsithsCcs i Bala 156l yi ce
i nformation about the nobile station designated as a destination of the

cal |l trecdiRad ONsubis@idlbd F 0BeavSiRE®Nn FBRAGATRIK  aPBblitMaagimgbsukscri ber
information in a case where the subscriber service infornmati on about the

nobi | etattaidontliesi gast edaitsmbetdedstthratdall adrifenaddldn tef ghaat ifdromi gnal
is not registered in a first nmanagenent unit provided for use with the
swi t chi Bgcsiral intemagdmemtagimpt mahagriingersubnd or rbeirori.nfiormae ionelifri ha
aspect of the present invention, there is provided a subscriber service
i nf or casiecowhrearg dthetswnsortibed service information about the mobile
station that has transmitted the call origination signal is not
been registered in a first management unit provided for use with
the switching station and managing subscriber information.
In the eleventh aspect of the present invention, there is
provided a subscriber service information acquisition method
comprising the steps of: receiving, at a switching station, a
call termination signal to a mobile station; and acquiring, at
the switching station, when the call termination signal is
received, subscriber service information about the mobile
station designated as a destination of the call termination
signal from a second management unit managing subscriber
information in a case where the subscriber service information
about the mobile station designated as the destination of the
call termination signal is not registered in a first management
unit provided for use with the switching station and managing
subscriber information.
In the twelfth aspect of the present invention, there is

provided a subscriber service information registration method

comprising the steps of: receiving, at a first switching station,



conprising the steps of: receiving, at a first switching station, - 12 a

| ocation registration signal froma nobile station; and registering, at the
first switching station, when the |ocation registration signal is received,
subscri ber service information about the nobile station that has
transmtted the |l ocation registratiromsignal in a nmanagenent unit provided
for use with a second switching station and nanagi ng subscriber i nformation
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call gi nation sign roma no e ‘station; and acquiring,
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switching station and nmanagi ng subscrl ber infor on in a case where the
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transmitted the call origination signal is not registered in a management
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subscriber information. In the fourteenth aspect of the present invention,
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conprising the steps of : receiving, at af irst switching station, a call
t er m patiiteh isi@nak attd on nabd| masiaaiiog; sabdcaciperi igformation.

In the thirteenth aspect of the present invention, there
is provided a subscriber service information acquisition method
comprising the steps of: receiving, at a first switching station,
a call origination signal from a mobile station; and acquiring,
at the first switching station, when the call origination signal
is received, subscriber service information about the mobile
station that has transmitted the call origination signal from
a management unit provided for use with a second switching
station and managing subscriber information in a case where the
subscriber service information about the mobile station that
has transmitted the call origination signal is not registered
in a management unit provided for use with the first switching
station and managing subscriber information.

In the fourteenth aspect of the present invention, there
is provided a subscriber service information acquisition method
comprising the steps of: receiving, at a first switching station,
a call termination signal to a mobile station; and acquiring,

at the first switching station, when the call termination signal

is received, subscriber service information about the mobile



at the first switching station, when the call termnation signal 1is

recei ved, subscriber service information about the nobile - 13 station
designated as a destination of the-call termnation signal froma
managenent unit provided for use with a second sw tching station and
managi ng subscriber information in a rase where the subscriber service

i nformati on about the nobile station designated as the destination of the
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station at a request fromthe second swtching station. the sixteenth

aspeck; atlh%sorrﬁﬁt?riteg_ﬂg%a&‘e@ar{ henfid fgeRERY! Qﬁ@@p&l&ﬁfdééﬁfo%h‘gée
i nformation registration nethod conprising the steps of: receiving, at a

sSWi tcliing il i #rs@ Witk PRg r%@ﬂaﬂii&ﬁ'&ﬂdsh&@iﬁ?iﬁ §MsapRiy e st ati on;
and deleting, at the switching station, when the Tocation registration

si ghali p flosacebned, one of pieces of subscriber service information
presently registered in a first managenent unit provided for use wth the

swi t chi ng B athenf aftesmtdgiaypstbsefitiee present invention, there is
provided a subscriber service information transmission method
comprising the steps of: registering, at a first switching
station, at a request froma second switching station, subscriber
service information in a management unit provided for use with
the first switching station and managing subscriber information;
and transmitting, at the first switching station, the service
information registered in the management unit to the second
switching station at a request from the second switching station.

In the sixteenth aspect of the present invention, there is

provided a subscriber service information registration method
comprising the steps of: receiving, at a switching station, a
location registration signal fromamobile station; and deleting,
at the switching station, when the location registration signal
is received, one of pieces of subscriber service information
presently registered in a first management unit provided for
use with the switching station and managing subscriber
information, and registering, at the switching station,
subscribér service information of the mobile station that has

transmitted the location registration signal in the first



information, and registering, at the switching station, subscriber service
information of the nobile station that has transmtted the |ocation
registration signal in the first - 14 managenent unit provided for use with
the switching station, in a case where no subscriber service information
can be newy registered in the firstiganagenent unit provided for use with
the switching station. According to the above nentioned configurations, a
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a CO”%%@“E&BHBthB _gﬁgggygﬂgional nobi | e conmuni cati on system and an

exanp of "processi ng en a location registration request is nade; FIG 2
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comuni cation syst and "an exanp ' processing en a location
regi 55&%@&%6@9“8% 'écﬁ@ﬂfe' B AR E& TRt HITPOdY ghd%fné SR’ eagnt
i nvention; G 3 1s a diagram show ng an exanpl e a configuration of a

SW t CHicRnifciaPion ddfacttis oF H aRAAAYBRRAMN %A Dte¥ATRIE RAnAGREESSI NY
when a call origination request is made”in the first enbodi nent ~of
subscriber information.
The above and other objects, effects, features and
advantages of the present invention will become more apparent

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 an example of a configuration
of a conventional mobile communication system and an example
of processing when a location registration request is made;

FIG. 2 is a diagram showing an example of a configuration
of a mobile communication system and an example of processing
when a location registration request is made in the first
embodiment of the present invention;

FIG. 3 is a diagram showing an example of a configuration
of a switching station;

FIG. 4 is a diagram showing an example of processing when
a call origination request is made in the first embodiment of

the present invention;



the present invention; - 15 FIG 5 is a diagram show ng an exanpl e of
processing when a call termnation request is made in the first enbodi nent
of the present invention; FIG 6 is a diagram showi ng an exanpl e of
processing when a location registration request is made in the second
enbodi nent of the present invention;1¥I-G 7 is a diagram show ng an exanpl e
of processing when a call origination request is nade in the second

enbodi Mentp . bNesPheaSlg i OhoRIng R dhdiitp 2eUbILBAONEAG T ATP! €

of processing en a call” termnation request Ts na e se

enbodjment 10f o riklien RE 2N d JIYEEET 98; mEE i%h ithé i 2graBrdiodi R@naN gxanpl e
of processing when a location registration request is made in the third

enbodtﬁgn?régeﬁ@eiﬁV@ﬁyﬂoﬁpvention; FIG 10 is a diagram showi ng an
exanpl e of processing when a location registration request is made in the

third enbogigeng isf at A aRfresRNEhbRIRYE 2N extdrfp 1&10iFS prrdtidgs ags k@ mg an
exanpl e of processing when a call origination request is made in the third

enbodanEstaliont heghisasait ibA 188t Fkmadd is thdiRHF NG MWbadmIht
exanpl e of processing when a call term nation request is nade in the third

embodpferheofprédenpr aserdntngantion; FIG 13 is a diagramfor explaining
attach state and detach state;

FIG. 7 is a diagram showing an example of processing when
a call origination request is made in the second embodiment of
the present invention;

FIG. 8 is a diagram showing an example of processing when
a call termination request is made in the second embodiment of
the present invention;

FIG. 9 is a diagram showing an example of processing when
a location registration request is made in the third embodiment
of the present invention;

FIG. 10 is a diagram showing an example of processing when
a location registration request is made in the third embodiment
of the present invention;

FIG. 11 is a diagram showing an example of processing when
a call origination request is made in the third embodiment of
the present invention;

FIG. 12 is a diagram showing an example of processing when
a call termination request is made in the third embodiment of
the present invention;

FIG. 13 is a diagram for explaining attach state and detach

state;



- 16 FIG 14 is a diagram for explaining an exanple of selecting a nobile
station whose subscriber service information is to be deleted; FIG 15 is a
di agram showi ng an exanple of inquiring conmunication state of a service
control unit, when the service control unit nanages the comunication
state; FIG 16 is a diagramfor explai®ing an exanple of selecting a nobile
station whose subscriber service information is to be deleted; FIG 17 is a

di agr am Shf)ﬂ;r.]glﬂni%r%rq%f%ggmgggg%%pggﬁmﬁ{iaan %‘%?a%ggré o8 Q&l%ﬁt{i"i{rétn;reg

and an area 1 npossi bl _ ttenin subscri nanagene

of VLR még&l':e' %téﬂﬁibﬁ @h%@%ﬁ’ﬂ%‘ﬂ‘b@g §Br%%@!i%@$rﬂégﬁ%§§'i@ tg be .
corresponding to the exanple of processing shown in FIG when a location
regi shealdiyy request is nade, in a case where subscriber service

information Is acquired froman HLR DETAI LED DESCRI PTI ON OF PREFERRED

EMBCDI MENTiST Enbqdj npoit QiagiealﬂrgﬁGQti_rﬂr?n‘ﬁ%{‘téQQmwllel( clbgsﬂrﬁ%ﬁ&&ql in

detail with reference to thée acconpanying draw ngs. (F MBCDI NENT) FI G

2 is gofimAf{AEAhEY 89a32 SFABPLErYce CUHEAY alh PR, Whed FRBI bBrvice
comuni cation system and an exanpl e of processing when a |ocation

regi skt rgdieSharad@sethe d¥hhh$bataMpd fEAE ;0f the present
invention. Referring to FIG 2, swtching stations 111 and 112 have VLRs

%31 and 1227G.r espesta Bl dgrimef¥eRexpad hianchd 2 reyahgl Br 6¥i slelleichsirtlg or -
a mobile station whose subscriber service information is to be
deleted;

FIG. 17 is a diagram showing an example of preparing an area
possible to be overwritten and an area impossible to be
overwritten in a subscriber management memory of VLR; and

FIG. 18 is a diagram showing an example of processing
corresponding to the example of processing shown in FIG. 9 when

a location registration request is made, in a case where

subscriber service information is acquired from an HLR.
DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS

Embodiments of the present invention will be described in
detail with reference to the accompanying drawings.
(FIRST EMBODIMENT)

FIG. 2 is a diagram showing an example of a configuration
of a mobile communication system and an example of processing
when a location registration request is made in the first
embodiment of the present invention. Referring to FIG. 2,
switching stations 111 and 112 have VLRs 121 and 122,

respectively. The VLRs 121 and 122 may be provided inside or



outside the swtching stations 111 and 112. The VLRs 121 and 122, which are
managenent units respectively used by the sw tching stations in managenent
of subscriber information, manage subscriber information such as subscri ber
service information and subscriber |ocation information. An HLR 140 is a
managenment unit which is provided i rdependently of switching stations, and
whi ch manages subscriber information. FIG 3 is a diagram showi ng an exanpl e

of a Sﬂ@fsggfrgr aéﬁgnwef&ﬁgghﬁy%te gﬁse&o%satﬂlof-agl eéw‘ t ching xﬁfﬁ‘é ias?g ggr%;lg&e]as a

contro ion 1 orms various ndsS of contro
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communi cdti on portion e provide I'nsi de ‘or outside the
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191 perforns onmuni cation Wt er swtching stations, e stations,
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switching stations, base stations or t i ke. The VLR 121 has a subscri ber

manage ARy A9 b EBrihIes oHSLEh bRL £or-Rb®iMRL | Ovn Hiltern soMit£hi ng
stations (the swtching station 112 etc.) can have the sane configuration

as thg s¥hbefinttht i@t ofnidh iBebeovie @dBhdepBnlleaty dhedvatFBRIHS
station 150 noves froman area 132 of the switching station 112 into an

area &3hti¥nd heasw Weid mbabiges lddbdeyiibert hen MbRnd24ioMi ch has accept ed

t he maxi mum nunber of subscribers, the switching station 111 receives a
| ocati on repgst Baikoa digiptamr SHotMagrel lexahpleobf &5QonfiGltaefidil G 2)

and acquires (in S22) subscriber service information about the nobile

stati offi 456w {tomihkesswitticin ng The switching station 111 has a control
portion 191 which performs various kinds of control, a storage
portion 192 which stores various processing procedures, data,
etc., and a communication portion 193. A VLR 121 may be provided
inside or outside the switching station 111, as are those
described above. The control portion 191 performs
communication with other switching stations, mobile stations,
HLRs, VLRs, etc., through the communication portion 193 and other
switching stations, base stations or the like. The VLR 121 has
a subscriber management memory 180 which stores subscriber
information. Other switching stations (the switching station
112 etc.) can have the same configuration as the switching
station 111.

Referring again to FIG. 2, when a mobile station 150 moves

from an area 132 of the switching station 112 into an area 131
of the switching station 111 having the VLR 121 which has accepted
the maximum number of subscribers, the switching station 111
receives a location registration signal from the mobile station
150 (in S21 of FIG. 2) and acquires (in S22) subscriber service

information about the mobile station 150 from the switching



- 18 station 112 in whose coverage area the nobile station 150 has been

| ocated. Here, no subscriber service information can be newy registered in
the VLR 121 (in S23). However, the switching station 111 registers

subscri ber location information about the nobile station 150 in the HLR 140
(in S24), as it stores correspondingt$nformation in the VLR 121 in the case
where subscriber service information can be registered in the VLR 121. The

sw t ChiBe sghti P2 IA1WRREERIddyEPHBECHES Q9% 1B 1180ISHA b RN BOORRSS N
(in S25). The swtching station 11I can store in the storage portion 192 or
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whose subscriber service information is not registered in the VLR 121.

Ther eR¥w1vt he ]gi\éd'ﬁéfécﬂ! G Stald PAR1121 Cain 12PN 2w Eabrs UPRE rév@fﬁcﬁ&h\éj ce
informati on of the nobile station 150 is not registered in the VLR 121,

when geblt igr dilnAatedyi d ¢ OA% tdeb §BRIiIbR S lalda dR G if ordakli one aliotAt iteie t 0
the nobile station 150 occurs later. FIG 4 is a diagram show ng an exanpl e

of praeeIYieng thefona 10 | iQr thendnpnl4eqyast 934 ppdasi At et present
enbodi nent. Thereafter, when a call origination signal is transmtted from
t he nobirresg@iddngliGferhdeisw tiahi tigesVaR @21lin(theSThsd wheGe 4), the
switching station 111 acquires subscriber service information about the
nobi | sublsatn idse it 5 fvboet hef birRaltilof ican bleepe§idtearadein the/VNRRL22 Thas no
subscri ber service information about the nobile station 150. Then the
swi t cfiheg sstigtcloingl s tatoioml 1y lperdmmad lyalclomgrl gt @at locaduiomct i on
processing (in S33). FIG 5 is a diagramshow ng an exanpl e of processing
when registration processing (in S25). The switching station 111 can
store in the storage portion 192 or the VLR 121, information
of the mobile station 150 as a mobile station whose subscriber
service information is not registered in the VLR 121. Thereby,
the switching station 111 can recognize that subscriber service
information of the mobile station 150 is not registered in the
VLR 121, when call origination from the mobile station 150 or
call termination to the mobile station 150 occurs later.
FIG. 4 is a diagram showing an example of processing when
a call origination request is made in the present embodiment.
Thereafter, when a call origination signal is transmitted from
the mobile station 150 to the switching station 111 (in S31 of
FIG. 4), the switching station 111 acquires subscriber service
information about the mobile station 150 from the HLR 140 (in
step S32) since the VLR 121 has no subscriber service information
about the mobile station 150. Then the switching station 111
normally performs call origination connection processing (in
S33).

FIG. 5 is a diagram showing an example of processing when

a call termination request is made in the present embodiment.



a call termnation request is made in the present enbodinent. - 19 Wen a
call termnation request is nade to the nobile station 150, cal

term nation processing can al so be perforned normally since the subscriber
| ocation information about the nobile station 150 has been correctly
updated in the HLR 140. Wien a cal}l ter-m nation signal to the nobile
station 150 is transmtted to the switching station 111 (in S$S41 of FIG 5),

2 LB S A el R ol
7 e L SR AR ho BN TP

regi Séfﬁcé”%%r'é’i%sé fl‘ﬂecxe 15855 ’&-Lefﬁ%@m;at&&’{ma%ﬁt Ieh hhé §AbBL g the

subscri ber service ormat1on in anot her swi tching station

i nst eﬁ{i a®ion?4%4 HAY BQSnSHB%‘:HécP@I S@g&%&%a fﬂrprt;r?%'mfi@m t hwh'dﬁ? a40.

" Anot her smnt I'ng station” J acent sw Ing station,

swi t c8hng @éﬁhhﬁ&ﬂfbﬂ"‘%&&?‘ﬂ%%&f‘e /IS 1 8& DPLLR }%Gti@r’creh’i‘émkl%%d
| ocated, a swtching station having a |l arge capacity VLR etc. first
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may be determned in advance with respect to each swi'tching station en

one s@thehbng 1StBtd@fuireduesis ANSEHeH baw tddnndcset hiFdndt 1661 abut
subscri ber service information, the requested switching station registers

the S’dhécmbba.fléfﬁt/aﬁﬁohnfl@(rmﬂt@m theCHIRVI£hi 0gnsEaki)omndtPeeForms
information that in which VLR the subscriber service information of the
nmobi | eadtlattieamiveat s$bor gkodcésbtinkpd in S43).

(SECOND EMBODIMENT)

The arrangement may alternatively be such that in a case
where a switching station cannot register subscriber service
information in its own VLR, it registers the subscriber service
“information in the VLR of another switching station instead of
acquiring the subscriber service information from the HLR 140.
“"Another switching station" may be an adjacent switching station,
a switching station in whose coverage area the mobile station
has been located, a switching station having a large capacity
VLR, etc. A first candidate, a second candidate, and so on for
"another switching station" may be determined in advance with
respect to each switching station. When one switching station
requests another switching station to register subscriber
service information, the requested switching station registers
the subscriber service information. Each switching station
stores information that in which VLR the subscriber service
information of the mobile station was stored, if it had

subscriber service information registered by the another

switching station in a situation where it could not register



subscri ber service information registered by the another swtching station
in a situation where it could not register - 20 the subscriber service
information of the nobile station inits own VLR Thereby, the sw tching
station can recognize the VLR in which the subscriber service information
is stored, when call origination fromet-he nobile station or cal

termnation to the nobile station occurs later. FIG 6 is a diagram show ng
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registration sign romthe nmobile station 150 (in S51 of . _
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150 fromthe swmtching station 112 in whose coverage area the nobi

st ati opkad heeathean dac@tgdi alfyye, no subscriber service information can
be newly registered in the VLR 121 (in S53). However, the sw tching

station llgredestier a ulksgraResnbRadld &h ik anpRbl 0F pRrYHedHEngMahide

station 150 in the HLR 140 (in Sb54), as it stores correspondi ng information

in the VoRatibn Relgits tos€ivher8quesEkiheleSER IS Jat GHi ARIMISHA § tie e
registered in the VLR 121. Further, the switching station 111 registers

subscoifbehegarasent imbentdioron alioen tHheemoblile stiaat i 1580mokr ea Etrfusi

swtching station (in a VLR 123 of a swtching station 113 in this exanple)

(i n SEhe, aawmd rd2redf ythenpivdttehiogas t@bhioegildtx dtrito;m the area 131 of
the switching station 111 having the VLR 121 which has accepted
the maximum number of subscribers, the switching station 111
receives a location registration signal from the mobile station
150 (in S51 of FIG. 6) and acquires (in S52) subscriber service
information about the mobile station 150 from the switching
station 112 in whose coverage area the mobile station 150 has
been located. Here, no subscriber service information can be
newly registered in the VLR 121 (in S53). However, the switching
station 111 registers subscriber location information about the
mobile station 150 in the HLR 140 (in S54), as it stores
corresponding information in the VLR 121 in the case where
subscriber service information can be registered in the VLR 121.
Further, the switching station 111 registers subscriber service
information about the mobile station 150 in another switching
station (in a VLR 123 of a switching station 113 in this example)
(in S55), and normally completes location registration
processing (in S56).

FIG. 7 is a diagram showing an example of processing when

a call origination request is made in the present embodiment.



processing (in S56). FIG 7 is a diagramshow ng an exanple of processing
when a call origination request is nade in the present enbodinent. - 21
When a call origination signal is transmtted fromthe nobile station to
the switching station (in S61 of FIG 7) after registration in the another
VLR, the switching station acquires- gubscriber service information about
the nobile station from the another VLR (in step S62) and performs cal

or i gi nat | ofy oGONNGEL] PIoRLOGEESE (4] SEA - L YNER LIt S LA St ALOn

requests the anot her sw ng s ion ransmt scriber Sérvice
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|nf0rmat|on e swt C|ng statio oW ng an

exanp g fls tE REFR! 1 WHENandthdlr Vi Mill L dafieg!st 2t MBACab A%

pr esent di nment . term’nation sig s transmtt to the

mobi | ¢ HRld et BeF4h &8 ThPorflatibh! abeWitSitiRd | ABbiN & Nee #PPbRe F rom

switching station, the switching station acquires the subscriber service

i nf or pRld QihGPREE iR "{)ﬂrﬂ gteiptde) f ham tdéer@@@meeaﬁwffgﬂaa&‘ttﬁﬂon (in

572) and perforns call m nation processing (in S73). Wien the swtching
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service information, the another switching station transmts the

subscriekfifesstes Vi e i L girittch Pegs witbahidly sbatir@msmidHtRE EMBODI MENT)

As an alternative to the method of u5|ng the nethod of acquiring subscriber

servi eabgdmivati sarivriase tief beatdiboy the another switching station
transmits the subscriber service information to the switching
station.

FIG. 8 is a diagram showing an example of processing when
a call termination request is made in the present embodiment.

When a call termination signal is transmitted to the mobile
station (in S71 of FIG. 8) after registration in the another
switching station, the switching station acquires the subscriber
service information about the mobile station from the another
switching station (in S72) and performs call termination
processing (in S73). When the switching station requests the
another switching station to transmit the subscriber service
information, the another switching station transmits the
subscriber service information to the switching station.
(THIRD EMBODIMENT)

As an alternative to the method of using the method of
acquiring subscriber service information from the HLR 140 or
the method of registering subscriber service information in
another switching station, a method may be used in which a

switching station deletes one of pieces of subscriber service

information presently registered in its own VLR to enable



the nethod of registering subscriber service information in another
switching station, a nethod nmay be used in which a swtching station

del etes one of pieces of subscriber service information presently
registered inits own VLR to enable 22 registration of subscriber service
information about a nobile station-that- has transmtted a | ocation
registration signal in its owmn VLR FIG 9 is a diagram show ng an exanpl e

f . LortS RFG 9 ; wing an exar
Of P OCesifita YA8A oF 'SR LLHEROLRLIAL O f LGHRA iich ISt e RBRLNd

enbodi e present 1 nvention. stati1on ?5 noves from

the a . i i . i LE . of. ; .
S t RS AT E . 11 heyRg Ehe VLR T30 0h oh Beg acoaprod™ thg ik
nunbey +of subs¢fRbers, the switching station 111 receives a |ocation

registration signal fromthe nobile station 150 (in S81 of FIG 9) and
acquires (FpgS83) igURSHidpramesnbiwdtg idH B rEhHoR @%ogrdé@s@ﬁglb_%lhgr@t' on

150 fromthe swtching station 112 in whose coverage area the nDbi

statign dedthash MepNsteaRlieth rlddye S8 Mdld ah tie UDSEd idibodemene

information can be newy registered in the VLR 121. However, the sw tching

stati o d4Rd piebebas DRCellt IVECEeWINEn LIRS MODIAle s3ItV G 197 AoREd §rom
presently registered in the VLR 121 (assuned to be subscriber service

i nf or Kald @reOLd 2 cofivbhkesatididinindS5dfatana 14Q sirets the subacnidielor
service informati on about the nobile station 150 in the VLR 121 (in S83).
The swihiechwigclithgostatidnt hdl hegiisigertche Uistridewhbchthas acEepraid on
about the nobile station 150 in the HLR 140 (in S84), and nornmally
conpl ¢éhes mdxotmttmonumdyp st ofit sab grotlkessng thien S88bkching station 111
receives a location registration signal from the mobile station
150 (in S81 of FIG. 9) and acquires (in S82) subscriber service
information about the mobile station 150 from the switching
station 112 in whose coverage area the mobile station 150 has
been located. In this situation, no subscriber service
information can be newly registered ih the VLR 121. However,
the switching station 111 deletes one of pieces of subscriber
service information presently registered in the VLR 121 (assumed
to0 be subscriber service information about a mobile station 151)
and registers the subscriber service information about the
mobile station 150 in the VLR 121 (in S83). The switchingstation
111 then registers subscriber location information about the
mobile station 150 in the HLR 140 (in S84), and normally completes
location registration processing (in S85).
The arrangement may be such that when one piece of subscriber
service information presently registered in the VLR of the

switching station is deleted, deletion from the VLR of the

subscriber location information about the mobile station



The arrangenment may be such that when one piece of subscriber service
information presently registered in the VLR of the switching station is

del eted, deletion fromthe VLR of the subscriber |ocation informtion about
the nobile station - 23 corresponding to the subscriber service information
to be deleted is inhibited. FIG 1028s-a diagramshow ng an exanpl e of
processing when a location registration request is made in the present

fro ﬁ@ﬁ?@%@gﬂlﬁiﬁ@f j5el ’tﬂvgeguﬁs &N Sqd) St aih?{jr?h‘ ) On' 1?5);;‘&% ved

Staton 0se su CI’I er service | nrornma een

del e &gg%(:bla] Sy fltlh']:. ite]&) the switching station can acquire the
subscri n

ocatlon i ormati on about the nobile station fromits own VLR

S92 t 1 Then, nits o
Station Boal 1§ °8r8) Stag=Arl ot an b &fo?’ess?%égﬁ& %
11 s 2odLRg! EQBVL*"srtQ:e?‘EhSﬁa% détp&%‘? 109 Wefe \M%;ere @rigination

request I's nade Tn fhe present n a case he swi t chi ng
st atdphoherein4es a call orlglnatlon signal fromthe nobile station whose
subscrlger service information has been deleted (in S101 of FIG 11), the

SW t chi ngrid 86 5 2R ACAWHERS al ﬂ@c%'{i?ﬁfﬂ léﬁfat‘i%d Bl gl i Qnredliife fihe

mobil e station fromthe HLR 140 (in 510 the swtching station cannot

new ﬂréﬁgltﬁteermcsﬂaﬂéc@ﬂd@ﬂoﬁuwg@eéubg%rﬁwér | 86 ptHRId Ot FB it PyA VLR,
it may del ete one of pieces of subscriber service information presently

r e?'ﬁé@[@é{ehndél%téd\ﬂ M R andoFepist.en ot)he taedgiaebisRgCs LRt Seryane
In(zQZung the subscriber location information about the mobile
station from its own VLR (in S92), and register it in the HLR
140 (in S93). Then, the switching station normally completes
location registration processing (in S94).
FIG. 11 is a diagram showing an example of processing when
a call origination request is made in the present embodiment.
In a case where the switching station receives a call
origination signal from the mobile station whose subscriber
service information has been deleted (in S101 of FIG. 11), the
switching station acquires the subscriber service information
about the mobile station from the HLR 140 (in S102). If the
switching station cannot newly register the acquired subscriber
service information in its own VLR, it may delete one of pieces
of subscriber service information presently registered in its
own VLR and register the acquired subscriber service information
in its own VLR (in S103). Then the switching station performs
call origination connection processing (in S104).

FIG. 12 is a diagram showing an example of processing when

a call termination request is made in the present embodiment.



inits owm VLR (in 5103). Then the switching station perforns cal
origination connection processing (in 5104). FIG 12 is a diagram show ng an
exanpl e of processing when a call term nation request is nade in the
present enbodinent. - 24 1In a case where the switching station receives a
call termination signal to the nobil2 station whose subscriber service

i nformati on has been deleted (in S121 of FIG 12), the switching station

acqui res E}g‘e(a?;@§§%;?§{%$§rﬁhgesw%| ngbogtaagp% ;_.Q%erggpv\%e astatipn from

the HLR 1 Sw t station cannot newWy register the

acqui £ &fnSHBBAIIDL1 gRBNY IS LHEORBRIID éeata%nowehc}/yg sidbd@yigehete one

of p1 eces er service I nformation present registered Inits

own Vé&gﬁgg ﬁ'f%tﬁﬁa{:]i‘@naﬁ&'é bR& S WRSCELBar (%@J %108 'crﬁ OFFELti9n) i tids own

VLR (1I'n Then the swtching station performs call term nation

pr Oceévéieah&h@ %Jt%f'elohna&a%ﬁtee@%t?é%&.@%ﬂ%éJ@érv&% MOk b Brsltatd QN

whose subscri"ber service information Is to be del eted can be selected in

consi gesati Qﬁeofmmﬂeorsltﬁt%hOBroﬁalﬁhé eHﬂRanmnuhOSthPP regi gt i on,
power state, etc. of nobile stations. For exanple, as the nobile station

Whoseg s U R NREE tSY M€ @ an b Ori@yl pnrégike e tdel atemthifedohibscitidid HN
whi ch has made neither call origination nor call termnation during the

| ongesérvicBeipgdoh t ibh Lheipeseseat VLRTE icamaie el €EéednelbFopildies
exanpl e, as the nobile station whose subscriber service information is to

be dedet edbsarmmlilt esstaticen inf dahathonspaiessent 2y, regindiéeestt dlr ot ghi ch
has made neither call origination, call term nation nor |ocation
regi séwatVich aingt register the acquired subscriber service information
in its own VLR (in S123). Then the switching station performs
call termination processing (in S124).

In the steps S83 S103 and S123, the mobile station whose
subscriber service information is to be deleted can be selected
in consideration of call origination, call termination, location
registration, power state, etc. of mobile stations.

For example, as the mobile station whose subscriber service
information is to be deleted, a mobile station which has made
neither call origination nor call termination during the longest
time period till the present time can be selected.

Also, for example, as the mobile station whose subscriber
service information is to be deleted, a mobile station in detach
state, i.e., a mobile station which has made neither call
origination, call termination nor location registration for
predetermined period of time, or a mobile station whose power
state is off can be selected.

The second example will be described in detail.

FIG. 13 is a diagram for explaining attach state and detach

state. When location registration is performed for a mobile



predeterm ned period of time, or a nobile station whose power state is off
can be selected. The second exanple will be described in detail. FIG 13 is
a diagramfor explaining attach state and detach state. Wen | ocation
registration is perforned for a nobile - 25 station, a switching station
makes the state of the nobile statromSattach state. Thereafter, the
swtching station finds, wusing a tinmer #2 (nobile not reachable tiner), a

mobi 'f'gé{:%'h‘?“ a " ¢ chas §ede arsidd ghakal! 5@{4 9 f £%°Bf. 4ald rﬁSEgh@ati on

nor cation registration for predeterm ned perio f tinmeint ar ea of

the SytiehbRtagtaldiPae AN, MeiES bR (Al €1l R dRLAd s FRPLLA SLRON

detach state. The switching station also makes the state of a nobi
st ati@g; dgt achigbat ﬁz hebi e B ¥€8chBHAB thend®Pi | £ ridpd 1 8Ns Badalgeh

signal indicating that the power has become off . en a nobile station

whoseygi dhehhs dRidChseidher MKEP 62k iofdtdidat | 881 1C&klrni@idt Nahi Qb :Or
| ocation registration, the switching sftation nakes the state of the nobile

st at i ppcattiaeh redft St rAti | o 5t prear g PdeaapkyildProf exaie! &n LY
three hours) transmts, using a timer #1 (periodic routing update tinmer), a

| ocatapsaregi sheaswork ciignglstattiba, Mid alikds stiaéioPate d6E0LRSt Fbegati on
registration. Attach state and detach state can be represented, for

examhebiby ssiand omfdeBadhos tefta. (dFtacdyittagdnd-lsGatlion Sabs6i agkas f or
expl aining an exanple of selecting a nobile station whose subscri ber
serviteei stateato®nai sobd e sdeltdtord. débhaEhGs tla e { hehennsrt #2eceliwas
shows, for each nobile station (subscriber), elapsed tinme since the |ast
ti me fhemndid nwbile station a detach signal indicating that the power
has become off. When amobile station whose state is detach state
makes call origination, call termination or location
registration, the switching station makes the state of themobile
station attach state. A mobile station periodically (for
example, every three hours) transmits, usinga timer #1 (periodic
routing update timer), a location registration signal to the
switching station to request location registration. Attach
state and detach state can be represented, for example, by using
off and on of a (detach) flag.
FIG. 14 is a diagram for explaining an example of selecting
a mobile station whose subscriber service information is to be
deleted. In FIG. 14, the timer #2 column shows, for each mobile
station (subscriber), elapsed time since the last time the mobile
station made call origination, call termination or location
registration. The priority of FIG. 14 is priority (rank) for
each mobile station to be selected as the mobile station whose
subscriber service information is to be deleted. In the example

of FIG. 14, since the state of mobile stations A and B is attach

state and the state of mobile stations C and D is detach state,



station made call origination, call term nation or |ocation registration.
The priority of FIG 14 is priority (rank) for each nobile station to be
sel ected as the nobile station whose subscriber service information is to
be deleted. In the exanple of FIG 14, since the state of nobile stations A
and B is attach state and the state & -nobile stations C and D is detach
state, - 26 the nobile stations C and D have higher priority than the

mobi 14§, ¢ %ﬁ@tsif@%ea@@on%etwsﬁq BPRALLS ﬁmegg%ﬁfegegt Pﬁaﬁagﬁesﬁxr%ttﬁulfe a

nobi |l e station having | onger el apsed ti rrority. erefore,

the robi{eoakaliafy B.hagdtiwheh ndh ikt ¥t 4P3Bndhfaviii i esStaer8tatand the

nobi |l e station B has higher priority than the nobile Sstation A The npbile
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sel ected in consideration of comfunication state of nobile stations.” In

generghe rafgesURsed | RBH S V4 €8t o O MBhEO0Riigh&el gredriangd thahha-n®bile
station corresponding to the del eted subscriber service information is in

COMMRH IS 2L EO8t alth®d £ WML & 2t h8Nmbb idies ciesbadB HRACORdigHORaprYority
Therefore, as the nobile stati on whose subscriber service Inf ormation is

to berwlighetad, mpuwbe! etsitatd®na . which is not in communication can be
selected. That is, when a switching station intends to select a nobile

station agHdéobbbe £t §tabnowhahias & uibseibber seerwice imf ormmaltignissto be
deleted, and if the nobile station is in comunication, the swtching
st at i om maicdlet eetl @antbersabbicltedtiat icom saisd ¢ ba trimi loff coiratuw i caitasen
subscri ber service information is to be deleted. Comrunication state of
each siobteeoftmobddecatdeiompsagedn femeral, when subscriber service
information is deleted, and if the mobile station corresponding
to the deleted subscriber service information is in
communication, the communication is disconnected
unconditionally. Therefore, as the mobile station whose
subscriber service information is to be deleted, amobile station
which is not in communication can be selected. That is, when
a switching station intends to select a mobile station as the
mobile station whose subscriber service information is to be
deleted, and if the mobile station is in communication, the
switching station can select anothermobile station as the mobile
station whose subscriber service information is to be deleted.
Communication state of each mbbile station can be managed, for
example, at VLR or a service control unit performing control
regarding call processing and service to subscriber, by having
management table of communication state.
FIG. 15 is a diagram showing an example of inquiring
communication state of a service control unit, when the service

control unit manages the communication state. In this

embodiment, a service control unit is provided for each switching



exanple, at VLR or a service control unit performng control regarding cal
processi ng and service to subscriber, by having nanagenent table of

comuni cation state. FIG 15 is a diagram showi ng an exanple of inquiring
conmmruni cation state of a service control unit, when the service contro
unit manages the communication state.2fnmthis enbodinent, a service control
unit is provided f or each switching - 27 station. The switching station

111 i 94HLR S CORREI £t ikeh i i 2k € a?fi irchy MRh& ited | 8Bmfurd SEEYbTE

control unit 161, receives I11s response fromthe service control unit 161,

and seheet o L&OAShY AL 08tk itdie HESRORMvidE BBRit® Bt@kien 1ghose
subscri ber service information is to be deleted. FIG 16 is a diagramfor

expl ai-8L89 Ay eXesPhe sforsed ey tife MBBIhA ¢ aldRBrBhoSH SHb3eni being
service information is'to be deleted. In the exanple of FIG 16, since the

conugi eatitan i St 3bAsAladEPEL8nSiol I s PedPdrdd S BAE NMibEOIEUBIGAIi §A and
the state of nobile stations B and Cis in comunication, the nobile

statigrRssA arthdePavehigherigel arityrhhdnonha d0bb! Be Htdoag.B and C
That is, one of the nobile stations A and D is selected as the nobile

station Wose. sSubsics ideri S@ramCLori 8kpmln Ty idn ek dapdel efesle 18t ing

swtching station registers, when it resisters subscriber service
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information possible to be .overwitten (subscriber service information

possidetetedne Iaeltehedewamp deofa¥iitum hénbeinafe acltenrodatedi catiorhas

been reached in VLR) or as subscriber service information inpossible
state of mobile stations A and D is not in communication and
the state of mobile stations B and C is in communication, the
mobile stations A and D have higher priority than the mobile
stations B and C. That is, one of the mobile stations A and D
is selected as the mobile station whose subscriber service
information is to be deleted.

The switching station registers, when it resisters
subscriber service information, the subscriber service
information as subscriber service information possible to be
overwritten (subscriber service information possible to be
deleted when the maximum number of accommodated users has been
reached in VLR) or as subscriber service information impossible
to be overwritten, and selects the subscriber service
information to be overwritten from (pieces of) subscriber
service information possible to be overwritten. For example,
it is possible to register subscriber service information of
a subscriber who frequently uses communication as subscriber

service information impossible to be overwritten, and register

subscriber service information of a subscriber who rarely uses



to be overwitten, and sel ects the subscriber service information to be
overwitten from (pieces of) subscriber service information possible to be
overwitten. For exanple, it is possible to register subscriber service
information of a subscriber who frequently uses conmunication as subscri ber
service information inpossible to be ¥verwitten, and regi ster subscriber
service information of a subscriber who rarely uses 28 conmunication as

SUbS (Idfiflin $8EViGh IdY YUBSELADRASHIH€1E8 DR oMM bht §8ssfilfie WoiSe
di agram show ng an exanpl e of preparing an area possible to be overwitten

and kLR LIFReSSI ble to be overwitten in a subscriber nanagenent nenory
of VLR The switching station 111 registers subscriber service information

possi bl e Fgde10vecWai i 88 rialh 3hAFERg 1S é}@&ﬁb%eofogﬁsga%%wdﬁ P gand
regi sters subscriber service information inpossible to be overwitten in an

ar ea plfids { PPASHP! e t SvBewoMet ¥hi BirRD. ah BAEERS)impAsth® foregobey
description, a case where subscriber service informtion about a nobile

st at igfetwraeten eth f A0BuBdsSM bER Rthrfdgément @9 oFvergRe arga the
nmobi |l e station has been |ocated is descri bed. However, the subscriber

ser Vigiei t ¢hiAgMBtiadician e regisited d sab 4dRi phenskessid®n i egichiatat bAn
other than the first location registration is nade as well as when the
firstpdostblen tiedst vabiranritstendan A at8a 9 &l dpagsamishonbnean exanpl e
of processing corresponding to the exanple of processing shown in FIG 9
when overwritten, and registers subscriber service information
impossible to be overwritten in an area 182 impossible to be
overwritten.
(OTHERS)
In the foregoing description, a case where subscriber
service information about a mobile station is acquired from a
switching station in whose coverage area the mobile station has
been located is described. However, the subscriber service
information can be acquired f£from HLR when location registration
other than the first location registration is made as well as
when the first location registration is made.
FIG. 18 is a diagram showing an example of processing
corresponding to the example of processing shown in FIG. 9 when
a location registration request is made, in a case where
subscriber service information is acquired from an HLR. When
the switching station 111 having the VLR 121 which has accepted
the maximum number of subscribers receives a location
registration signal from the mobile station 150 (in S111 of FIG.
18), the switching station 111 registers subscriber location

information about the mobile station 150 in the HLR 140, and

receives subscriber service information about the mobile station



a location registration request is made, in a case where subscriber service
information is acquired froman HLR Wen the switching station 111 havi ng
the VLR 121 which has accepted the maxi mum nunber of subscribers receives a
| ocation registration signal fromthe nobile station 150 (in Sill of FIG
18), the switching station 111 regi sté?s subscriber location information
about the nobile station 150 in the HLR 140, and receives subscriber

servi ¢g0i AEeMMBhieOALROOUD (A& BRhid e, stEid) theSwiltohingnstha iR 1140 (in
S112). Then, the switching station 111 deletes one of pieces of subscriber

servi gelietfed neheOBE PESEBE! VT agilsseredem ddiev MR 1aFoaneht eghsters the
subscri ber service information about the nobile station 150 in the VLR 121
(in 5pEdkently tesgieyere@dn ther€yRsl 2 dtdrod qaicessrogthe swoserliltyer
conpleted (in 5114). According to the present invention, as described above,
a subegriileey icefoaagtiion sdyott et ve trhobl 1depeaddnne 160 tilme thac VIRMdALI on
capacity of a managenent unit which manages subscriber information. That
i's, thensydiless) al | bmws thdeatway, legiadticni nagicdldataronyi pabicwsshigceald
term nation processing for subscribers as an excess over the maxi mum nunber
of anommaidsyt edomphliedredefsn &id spre confortabl e conmuni cation

envi ronnent can be provided to subscribers by effectively using VLR
menori es. Ateopddsantto nuleat poeskeas bovrentioni.bes idestatHbédwablove gspect
to preferred enbodi nents, and it will now be apparent fromthe foregoing to
t hosesubisldmidoen tha @cqehae ceamngyese awd thesdi fdependrnceyometimede wi t hout

departing fromthe invention )
accommodation capacity of a management unit which manages

subscriber information. That is, the system allows location
registration, call origination and call termination processing
for subscribers as an excess over the maximum number of
accommodated subscribers, and more comfortable communication
environment can be provided to subscribers by effectively using
VLR memories.

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 to cover all such changes and modifications

as fall within the true spirit of the invention.



inits broader aspects, and it is the intention, therefore, in the appended
clains to cover all such changes and nodifications as fall wthin the true
spirit of the invention. - 30 Cainms 1. Aswitching station characterized
by conprising: neans for receiving a location registration signal froma
nobi l e station; and nmeans for registerBfg; when the | ocation registration
signal is received, subscriber service information about the nobile

station €h@8iMsas transmitted the location registration signal in a
managenent unit provided for use with another switching station and
managi ng subscriber information in a case where no subscriber service

i nformati on gan Re i hn FTRage jt I3 or use
with the sw %E:hi %gsgﬁ\g{%%ﬁgn?t%rnﬁ%%i (rzlglasubscr i ggrehl %r%ﬁ?ﬁ%ﬁgﬁg}JA

swi tching stéhas Eloar adesivedghyn (Ut Bongregieasat Donr eegndINEromad |
origination signal froma nobile station; and neans for acquiring, when the
cal | ormgbhdei gtatgynal: iandrecei ved, subscriber service information about

the nmobile station_ that has transm{ted the call| .origination sjgnal, froma
managenent TORRDSHEQTITRI!F F’r&é’@'\/\}”}‘ﬁna%? C%WPé‘rﬁ%glﬁtéﬂ 1 7d9na
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u
i nfor metT on “abou . station t ransmtte (
ori gi nat{ R iondtdHat Sha8t trGshEf al Bhe NMR¥RDEIBAt radilst P4EYboed ifgifatise
with the switching station and managi ng subscriber information.
in a management unit provided for use with another switching
station and managing subscriber information in a case where no
subscriber service information can be newly registered in a
management unit provided for use with the switching station and

managing subscriber information.

2. A switching station characterized by comprising:

means for receiving a call origination signal from a mobilie
station; and

means for acquiring, when the call origination signal is
received, subscriber service information about themobile station
that has transmitted thecallorigination signal fromamanagement
unit provided for use with another switching station and managing
subscriber information in a case where the subscriber service
information about the mobile station that has transmitted the
call origination signal is not registered in a management unit
provided for use with the switching station and managing

subscriber information.

3. A switching station characterized by comprising:

means for receiving a call termination signal to a mobile
station; and

means for acquiring, when the call termination signal is

received, subscriber service information about themobilestation



3. Aswitching station characterized by conprising: means for receiving a
call termnation signal to a nobile station; and neans for acquiring, when
the call termnation signal is received, subscriber service informtion
about the nobile station - 31 designated as a destination of the cal

term nation signal from a nanagenent it provided f or use wi th anot her
swi tching station andmanagi ng subscriber inf_ormation in a case where the
subscr idgRgigBatedcasi af 8¢ FAdnst OB UL tHee i L et erEingt HeR | ghgnad A5 Oofhe

d i i f th | ] i i i [ i i N .
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means for regqi ng, at a request from another sw tching station,
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subscriBer SV ormation registration nmethod characterized by
conprising the steps of: receiving, at a first switching station, a |location
registration signal froma nobile station; and registering, at the first

swi tching std4ti dn,swhechtimgy station characterized by comprising:

means for registering, at a request from another switching
station, subscriber service information in a management unit
provided for use with the switching station and managing
subscriber information; and

means for transmitting the subscriber service information
registered in the management unit to said another switching

station at a request from said another switching station.

5. The switching station as claimed in any one of claims

1 to 4, characterized in that said management unit is a VLR.

6. A subscriber service information registration method
characterized by comprising the steps of:

receiving, at a first switching station, a location
registration signal from a mobile station; and

registering, at the first switching station, when the
location registration signal is received, subscriber service
information about the mobile station that has transmitted the
location registration signal in a management unit provided for
use with a second switching station and managing subscriber
information in a case where no subscriber service information
can be newly registered in a management unit provided for use

with the first switching station and managing subscriber



| ocation registration signal is received, subscriber service information
about the nobile station that has transmtted the |ocation registration
signal in a nmanagenent unit provided for wuse with a second sw tching
station and managi ng subscriber information in a case where no subscri ber
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characterized by conprising the steps of: receiving, at a first sw tching
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and acquiring, at the first switching station, when the call termnation
si gnal abordceheamhbislbsdrabeonsshat bas hfensatitohed the callorigination
signal from a management unit provided for use with a second
switching station and managing subscriber information in a case
where the subscriber service information about themobile station
that has transmitted thecallorigination signal isnotregistered

in a management unit provided for use with the first switching

station and managing subscriber information.

8. A subscriber service information acquisition method
characterized by comprising the steps of:

receiving, at a first switching station, a call termination
signal to a mobile station; and

acquiring, at the first switching station, when the call
termination signal is received, subscriber service information
about the mobile station designated as a destination of the call
termination signal from a management unit provided for use with
a second switching station and managing subscriber information
in a case where the subscriber service information about the
mobile station designated as the destination of the call
termination signal isnot registered in amanagement unit provided
for use with the first switching station and managing subscriber.

information.

9. A subscriber service information transmission method



about the nobile station designated as a destination of the cal

term nation signal froma managenent unit provided for use with a second
switching station and managi ng subscriber information in a case where the
subscri ber service information about the nobile station designated as the
destination of the call termnation-signal is not registered in a
managenment unit provided for use with the first swtching station and
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transmitting, at the first switching station, the service
information registered in the management unit to the second

switching station at a request from the second switching station.



