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an appar aiREGISTRATRON yMEEHAP at ANDf STBS CRIBHR GHRWLCGR alNBPRMARION VLR
(Visited Location Register) wrRhARg#IsSTOMMETHEOIOSCrI ber |ocation information
and service information are managed by a VLR in a switching station. In the
case of the VLR nmethod, if the |ocation of a user cannot be registered
after the nmaxi mum nunbergpfkagoonmodat gz Use=asy been reached, neither of
call origination and call termnation by the user is allowed. In connection
processing of |ocation regirstglas ion Twmp- (NJERTIORI | origination function and
call termnation function of the VLR nethod, when a nobile station noves
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subscriber location information registration method, a
subscriber service information acquisition method, a subscriber
service information registration method, and a subscriber

sarvice 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 wmobile station ognizes change



- 2 of location area and transmts a location registration signal to the
swtching station. The switching station acquires subscriber service
information about the nobile station fromthe switching station in whose
coverage area the nobile station has been |ocated (fromthe HLR at the tine
of the first location registration): Al-so, information on the |ocation of
the nobile station used at the tinme of call termnation is registered in
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station rforms call origination processing by usinhg subscriber Service

i nf ot D i ofchie ¢/LReatidhe time of call termnation, call termnation
processing is perforned by using the (subscriber) location information from
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comuni cati on system and an exanpl e of processing when a location

regi abRit ohé efBestld SsiBda.ofef 8ohl Rd Sl Bchling sythehiond S afrhenre 11
and 12 have VLR 21 and 22, respectively. Wen a nobile station 50 noves from
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switching station 11 having the VLR 21 which has accepted the maxi num
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registration (request) signal fromthe nobile station 50 (in S11 of FIG 1)
and aeformest {bn Sh2)tisebicthkdorsasFi thei mbbikd i Stadhow ddednmaki lthe

station 50 fromthe switching station 12 in whose coverage area the nobile
st at itdmebbhasahéertetroiatdd orHoiwvergimt snbdcriitberheseHiRce Wihfexi mahieon Can
be newly registered in the VLR 21 (in S13). Therefore location registration
pr ocesdiinke eridst Lonf miakes  ica Bl ragdnaddiain ngthe 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



(registration) of subscriber |location information in an HLR 40 is not
performed. |If the subscriber makes call origination in such a situation,
call origination processing is not normally performed since the swtching
station 11 has no service information about the subscriber on the VLR 21.
Call termination processing also endd in failure since the subscri ber

| ocation information in the HLR 40 has not been updated. The nunber of
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VLR depends on hardware resources. Also, because the hardware resources are
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changi ng subscribers (users) with flexibility. SUMVARY OF THE | NVENTI ON
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acquire service wthout dependence on the accommodation capacity of a
managRiEfdridt swhicd) theages t Shibagr idiedt i 6HoNMAth&s. nbn setei cko
acconplish the above nentioned object, in the first aspect of the present
i nvedinfiormdttoa abquovided subsurtidkimgpst ahieorlVERNMPLI.Si @gllreans for
receiving a location registration signal froma nobile station; and neans
for teameii®tiog,prbeersdind s o @ndedirsfiadgtiwne ss jnak tlsersadeseedber
subscri ber location information about the nobile station that has
t randmdad eitbn hénlfocata bhonedirst thei LRI ghahaisn nd sebead updmgedent unit
managi ng subscriber information in a case where no subscriber service
i nf or mat | Bhecamntireneekfy sndgecrébed s n( sudscrifiest inEnagatsenuiitens bvi ded
for use with the switching station and managi ng subscri ber information.
possible to be registered in the VLR depends on hardware
resources. Also, because the hardware resources are fixedly
assigned, it is not possible to manage 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 oxrder 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



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
signal is received, subscriber service information about the nobile station
that has transmtted the call origi-natton signal froma second nanagenent
unit managi ng subscriber information in a case where the subscriber service
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nobi |l e station; and neans acquiring, when the call term nation signal
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desi as a ination of the call term nation signal from a second
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subscri ber service information about the nobile station designated as the
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managenent unit provided for use with the switching station and managi ng
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Here, the second managenent unit nmay be an HLR - 5 In the fourth aspect of
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means for receiving a location registration signal froma nobile station;

and mesmagement 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 1is 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.



for registering, when the |location registration signal is received,

subscri ber service information about the nobile station that has
transmitted the | ocation registration signal in a managenent unit provided
for use with another switching station and managi ng subscri ber information
in a case where no subscriber service information can be newy registered
in a managenent unit provided for use with the switching station and

managi ng subsd besurhorampien. Jm the pirkidemspeatedit idie, PEBSE is
invention, there is provided a switching station conprising: neans for
receipiidigi dédcal lsviit Ghialy W&t 968l donst 8sialy:| msdasi gor arscasansmgor
acquiring, when the call origination signal is received, subscriber service
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origination signal froma managenent unit provided for use w th another

swi t dumoréd akiteriang, nehagi Nthe slbsatiben rebdlsmidohohn sd rase wWhere the
subscri ber service i1nfornation about the nobile station that has
transmdd edefihe sutaddtrdbeg nadivicel gnaformandbn eghstier ¢the maebieagenent

unit provided for use with the switching station and managi ng subscri ber
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provided a switching station conprising: neans for receiving a cal
t er mMimata anasagealerit anmtbipreovideidorfomndseearisH oanoédbgu rswgftchiiergt he
call termination signal is received, subscriber service informtion about
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signal from a managenent unit provided for use wth another swtching
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service informati on about the npbile station . ) .
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



designated as the destination of the call termnation signal is not
registered in a nmanagenent unit provided for use with the switching station

and managi ng subscri ber information.

invention, there is provided a switching station conprising: neans for
registering, at a request from anoi her™ swi t chi ng station, subscriber
service information in a managenent unit provided for use with the

swi t abisigyred 19 d oils addil @b agland kst riterca bl of e a8t icow segnal Feom
transmtting the subscriber service information registered in the
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In the seventh aspect of the present

anot her switching station. Here, the nmanagenent unit may be a VLR In the
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station conprising: nmeans for receiving a location registration signal
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signal is received, one of pieces of subscriber service information
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switching station and managi ng subscri ber information, and for registering
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the location registration signal in the first nanagenent unit provided for
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at a‘request from another swi ing s atigh, 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 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



nobil e station fromthe second managenent unit, wherein the swtching
station may register, when the location registration signal is received,
subscri ber location informati on about the nobile station that has
transmtted the |l ocation registration_ signal in a second managenent unit
managi ng subscriber information, recéive subscriber service information
about the nobile station that has transmtted the |ocation registration

si gnated1oteirkd sacotide MEdagamndndgeinerdel ehetopeosfidi@cesr ofsesubsehi ber
service information presently registered in the f irst nmanagenent unit
provitdesl $whtchsimgv shattheorswi t ching station, and register the subscriber
service information of the nobile station that has transmtted the |ocation
regi strat Hetresj gbhk may tfHertivest compgersead meansprioa deegfistasengi t h t he
switching station, in a case where no subscriber service information can

be nemllyscejbstrerlasicativme Infosmatarageabotutura tnpbdtiedestdbionusimwat h t he
swtching station. Here, the switching station may further conprises neans
for segdiademanggrmeniti harit ovanagingf subsdoibabodnfpomdtien stamdon in
a second managenent unit nmanagi ng subscriber information, wherein when the
swi t gréags sfati areclel vieyg osebsetrifiertesest ifihstrfbomaddran cabioftoraat i on
presently registered in the f irst management unit for use with the

swit diplglet stiadriion §romhetkei sewand shanp@enrlt debide notereideldre, from
the first managenent unit for use wth the switching station, subscriber
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service information to be del eted, and _wherein when the switching station
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Sm‘tChlnngta I%1onythat 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 informatiocn can
be newly registered in the first management unit provided for
use with the switching station.

Here, the switching station may further comprises means fér
registering subscriber location information about a mobile
station in a second management unit managing subscriber
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pieces of subscriber service information presently registered

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



regi ster in the second managenent unit the subscriber |location information
about the nobile station registered in the first nmanagenent unit for use
with the switching station. Here, the switching station may further
conprises nmeans for receiving a call origination signal froma nobile
station, and neans for acquiring subscriber service information about a
nobi l e station froma second managenent unit nmanagi ng subscri ber
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be newly registered in the first managenent wunit for use with the swtching
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service information presently registered in the first managenent unit, and
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managenent unit for use with the switching station. re, the switching

st at iry iye £ UL h el e COBPONSE SndE8d8mbat uhEioei tid s @bEakli beaf Medhtabsi gnal
to a nobile station, and neans for acquiring subscriber service information
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i nformati on, wherein when the switching station receives, after deleting:

one ofarE gmesntdf usubiscfobeusserwitke ithieorswmitohing esemt ipnr.egi stered in the

first managenent unit for use with the switching station, a cal

t erm nat i Barei.gthle svidaghbigestation 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.



station corresponding to the del eted subscriber service information, the
switching station may acquire the subscriber service information about the
nobil e station fromthe second managenent unit, and, if the acquired
subscri ber service information cannot be newWwy registered in the first
managenent unit for use with the swifching station, the switching station
may del ete one of pieces of subscriber service information presently

regi st er edeird ! e df siiticHBNgISHRRY oinay @08 tHIegh Hoprishe meaws Edr
subscri ber service information in the first managenment unit for use with
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Here, the first managenent unit may be a VLR Here, the switching station
may selaars fhe aehjler shat isntbsabhaberswscviber issfortmatibhoamditnai s to be
deleted, in consideration of at |east one of call origination, cal
t er muodii oy s Hakchd hofr o Secdhdmamadependr uatidt maokh gioby lse1b st af bens.
Here, the swtching station may select, as the nobile station whose
subsdmnfieerms el vng ewhefrer imtwiosn i tsh¢ vkt deliaiged fatd omwiridae stasi, oafwkeirch has
made neither call origination nor - 10 call termnation during the |ongest
ti mededre toingi bhet ef ppieerts ¢ f neubldenei behesswvticte ngnfbamadniomy sel ect
as the nobile station whose subscriber service information is to be
del eppemysemt hpbregisttaared whi thehds mmidanardghmendaldniol ifpnatsenyidcdl |
term nation nor location registration for predeterm ned period of time, or
a nolihee swatchbanghoseapdmer, A atalils t@rmipatdon kel gl chiong Jnabiide may
sel ect the nobile station ]
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



whose subscriber service information is to be deleted, in consideration of
communi cation state of nobile stations. Here, the switching station nmay

regi ster, when it resisters subscriber service information, the subscriber
service information as first type of subscriber service information or as
second type of subscriber service infBrmation, and select the subscriber
service information to be deleted fromthe first type of subscriber service
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pr ovi a subscriber location infornation registration net conpri sing
the stgps_ of: receiving, at a switching station, a location registration
signal froma nobile station; and registering, at the switching station
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infornmati on about the nobile Station that has transmtted the |ocation
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information in a case where no subscriber service information can be newy
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station and nmanagi ng subscriber information. - 11 1In the tenth aspect of
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acquisition nethod conprising the steps of: receiving, at a switching
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at the switching station, when the call origination signal is received,
subscri beHeses yvitlrei avditmdiimg abaditidrhenaphs e becst dhicomdiliehasation
transmtted the call origination signal from a second managenent unit
managimgseubsbrsidoeibenf semtica imfprmation 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.



case where the subscriber service information about the nobile station that
has transmtted the call origination signal is not been registered in a
first managenent unit provided for use with the switching station and
managi ng subscriber information. In the el eventh aspect of the present
invention, there is provided a subsédi ber service information acquisition
met hod conprising the steps of: receiving, at a switching station, a cal
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station; and registering, at t irst swmtching station, when t

r egi %ttra%tic%' Shghahalss ﬁf&ﬁgm&@té&b@ﬁél @sus%&«\ilg%aei%n%t | fHa) 2 t he
nobi e station that has transmtted the location™ registration signal 1n a
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managi ng subscriber information in case where no subscriber service
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with the first

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,



swi tching station and managi ng subscriber information. In the thirteenth
aspect of the present invention, there 1is provided a subscriber service
i nformation acquisition method conprising the steps of : receiving, at a f
irst swtching station, a call origination signal froma nobile station;
and acquiring, at the f irst swtchiizg-station, when the call origination

signal 1is received subscri ber service i nformati on about the nobile
stati O%é%{aﬁf&s £'§'E‘rtaLt &% h§1 %{fﬁ:hnét }n% Si&“é't , aafRpagement
unit “provide or a seco 1T on" and ena gl ng

SUbsg%ﬁétégﬂﬁg”a t?q:ﬂé'tifllx?gﬁes%%rc% {?tsfé%??ﬁh' bek e%?%’ﬁé%%;ﬁ%%ﬁ  on

about ion has tran e ca ori1 gi nat1on signal
t f
L5, " ed SOLELEGH ol IMAGREENL A Lo QUL IB0 BEruat i RRCISH |
aspecl, Qi+ L PRaPHESS ie' E‘é%[i{] cgrt{' thi®' $ad StPéﬁ\éh‘ietdté‘ds'ﬂPx%th?SEﬁ%Y Ice
|nforna |on ach|S| I'on 0 conprising the steps of: receiving, at f
t t I d
acaui s LA a1 160 mpfd ?%?%#?S%ﬁ”“ Wﬁlﬁ%m fb%evm‘eﬁéﬁ‘.’%% -

signal ¢ g%srl{(g(r?]%l{ g&i ﬁx?b%&ré@fénsgﬁﬁ' Sn' ﬁdt%‘cfﬁ%‘étr 4 HPRI ﬁfro

statlon tination o termnation S|gna

MANAGETRNt: AU LR Pl ﬁ%d shu@fs A4S £p Wirt Ee@:vsieé&“ﬂqféﬂntac‘t*l&g Shat be ndith v

managi ng subscriber information in a case where the subscriber serV|ce
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call termnation signal i's not registered in a managenent unit provided for
use itchifgf igtdt svht ehidignshalion angbsepasiety suPsendieioni nfor mati on.
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, ata 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



In the fifteenth aspect of the present invention, there is provided a
subscri ber service information transm ssion nethod conprising the steps of:
registering, at a first switching ~station, at a request froma second

swi tching station, subscriber service information in a managenent unit
provided for use with the first sw tiching stati on and nmanagi ng subscri ber
information; and transmtting, at the first switching station, the service
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statio a requ romthe second sw ing s S X
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managerrent unit provi use wt sW t chi ng station, In a case

wher & ing, StPSCEijhelt S%YEE%iirgf O PR O Gld bRaRaWhg F§Gbskerigskn the
first managenent unit provided for use with the swttching station
Accorgifsh®t i Be .above nentioned configurations, a subscriber can acquire
service w thout dependence on the accommbdation capacity of a managenent

uni t whi chnnenages £ tadsehi 88peict ¥fMHddHresent 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



The above and ot her objects, effects, features and advantages of the
present invention will beconme nore apparent fromthe follow ng description
of enbodi ments thereof taken in conjunction with the acconpanying draw ngs.
BRI EF DESCRI PTION OF THE DRAWNGS FIG 1 is a diagram show ng an exanpl e of
a configuration of a conventional rnolil-e conmuni cation system and an
exanpl e of processing when a location registration request is made; FIG 2

. . : ¢ T _
IS arﬁﬁ@%@ﬂbﬁ@vﬁx{'ﬂtaﬁ anrﬁ)é& EBxaLfé%‘ I Ehatden sv@itéh’Il‘?ﬁca@thlon,

conmuni cati on system a exanple o rocessing when a
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i nventi on; I's a diagram showi ng an exanple of a configuration

SW t i I f 0 ng
Men%@%%?%ﬁ%ﬁ&%aﬁ*%ﬁf%éqéﬁgfa‘?%@%%‘%?@. P oo T he

presqife | BY¥ERUMg -statifdds S5 is a diagram show ng an exanpl e of
processi ng when a call termnation request is nade in the first enbodi nent

of the ppesItaiAyerd dhe FhGove ifedt dbAd@ B SR WGNG AN Sx%anple of
processing when a location registration request is made in the second

enbodj et ripkrt headr aseili #dVeBEvAie Y G hduits o kb REEABES i Baean exanpl e
of processing when a call origination request is nade in the second

enbodi deskmet a tiin peaparti i pvent aohiarfd gem8nits wn Tt aghawrs heywhAgean exanpl e
of processing when a call term nation request is made in the second
enboduestrober 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 1is made in the first embodiment of

the present invention;



the present invention; FIG 9 is a diagramshow ng an exanpl e of processing
when a location registration request is made in the third enbodi nent of
the present invention; FIG 10 is a diagram show ng an exanpl e of processing
when a location registration request is made in the third enbodi nent of
the present invention; FIG 11 is a di’agram showi ng an exanpl e of processing
when a call origination request is made in the third enmbodi ment of the

present ipyention;s A @idgriam %r@é@ﬂﬁ@%ﬁh@wa@ﬁe @fagﬁlo%é)ésph@cmmg
when a call termnation fequest is made in the third enbodi nent of the

pr es%{‘tcalﬁl/e@étﬁﬂna@ﬁm 1Beigties i 29T mARELOH neXH & Pl P8 tatehisdy Shahe el
detach state; - 16 FIG 14 is a diagramfor explaining an exanple of

sel eq::ﬂélg%rgsga@ lih$é ALl oM Whose subscriber service information is to be
del et ed G 15 is a diagram showi ng an exanple of inquiring communication

state of arser\y Ges @Niiggrign tshahieAgt Re eXaFEe 68Nbr@cddd i ngaRREas t he
comuni cation state; FIG 16 is a diagramfor explaining an exanple of

sel ecf 1B@atd dhid i St ahitdromhiespusbsts inede St \HHE sidtf o @RImBO dliferot be
deleted; FIG 17 is a diagram show ng an exanple of preparing an area

possidit eth® peeoeartvihtentanshan area i npossible to be overwitten in a
subscri ber managenent nenory of VLR, and FIG 18 is a diagram show ng an
exanpl e ofFI@r.ockesiss gy 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 prbcessing 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;



corresponding to the exanple of processing showmn in FIG 9 when a |ocation
registration request is nade, in a case where subscriber service
information is acquired froman HLR DETAI LED DESCRI PTI ON OF PREFERRED
EMBODI MENTS Enbodi nents of the present invention will be described in
detail with reference to the acconparyi ng draw ngs. (FI RST EMBODI MENT) FI G
2 is a diagram show ng an exanple of a configuration of a nobile

conmuni cafiten ¥StieMaddagh fx FPF @05 1 R ASFShRJe M@ 4P 18Bting
registration request is made in the first enbodi nent of the present

i nvent nybi REfSEALAB N @hlde FubseWilgdit nibsT atkois foldmafdohl shave BA-Rs
121 and 122, respectively. The VLRs 121 and 122 may be provi ded inside or

17 @dsdeeathe switching stations 111 and 112. The VLRs 121 and 122, which
are managenent units respectively used by the switching stations in

nmanagenent1ef. subscsi bedidypambisivingraage xlstel be indeifaen such as
subscri ber service infornation and subscriber |location informati on. An HLR

140 icommuiBoagaments titd owhisL ks dsv peevidad riondependeihyn ofhe s & ehiikge
stations, and whi ch manages subscriber information. FIG 3 is a diagram
showiguh eno Ex anjdl/te ntdnagesnfitgeir abimuniagiatiem tstatg; stati on. The sw t ching
station 111 has a control portion 191 which perforns various kinds of
control, &Ist.onéges podiagra®X ovhiextpbabnésgvan exanpybeesSiswl pcadedyr es,
data, etc. , and a communication portion 193. A VLR 121 may be provi ded

i nsi ge mwbile s$tattibe shicsxhisigbstatiitmr Hervaseaiafidwsatidesds ed above.
The control portion 191 perfornms comrunication with other sw tching

st at idsketedhbi | e stations,

FIG. 17 is a diagram showing an example of preparing an area
possible to be overwritten ard 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 VLR

7]

121 and 122 may be provided inside or



HLRs, VLRs, etc. , through the conmmunication portion 193 and ot her

switching stations, base stations or the |like. The VLR 121 has a subscri ber
managenent nenory. 180 which stores. subscriber information. O her
switching stations (the switching station 112 etc.) can have the sanme
configuration as the switching statildn-111. Referring again to FIG 2, when
a nobile station 150 noves froman area 132 of the switching station 112

into A& 88 +3: Hfitbgipy tscﬂfli@ﬂoﬁtsaf[lilqn arld hayi ngrhhe Wik 1gilv‘@irlﬁi' has

i
accepted the maxi mum nunbér of subscribers, the switching station |

receijves, awh9ea! iak rRfhalgeiid R 8hdnad Fdopekhe vBb) | €sskatdyntnds0 (in S21
of FIG 2) and acquires (in S22) subscriber service " information about the

mobi | gy st ing L2 d16At e sHhhsHeR@G o ab £ 05ubbe t 1bdh0s 8 FMRA 89S AN €a the
nmobi | e station 150 has been | ocafed. Here, no subscriber service

i nfor(Bid 98 SabRa-iveW YnrRatsheied isudheayLBubllctibeB23errviwaver, the
swtching station 111 registers subscriber |ocation information about the

nobi |ie 156 Bha 0 oS AnidN sl dERo 4401 6Ea I indothaBiones ACOHLASANGliing
information in the VLR 121 in the case where subscriber service information

can kemgigémentd unitthehdh1l2d. probedsd tishiage atianitary Lifl swi iehliyng
conpletes location registration processing (in S25). The switching station
111 caratBdns€e iamd hehsthr agmPpgeti GubldPr bberhd ndriatioonf or mati on  of
the nobile station 150 as a nobile stati on whose subscriber service
i nformati 81G.s Nats regilsagrash igshehenyl Rnl2kanihke eby, a tbhafswochitigpn
station 111 can recogni ze that subscriber service information of the nobile
st at iadh al5@iitschiotg reegh siensd Mihe isevi tdiRingls tahdoncalll beisganadndmrdk om
the nmobile station 150 or <call termnation to the nobile station 150 occurs
| at erportion 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



FIG 4 is a diagram show ng an exanple of processing when a call
origination request is nade in the present enbodinment. Thereafter, when a
call origination signal is transmtted from the nobile station 150 to the
switching station 111 (in S31 of FIG 4), the switching station 111

acqui res subscriber service inforrati®on about the nmobile station 150 from
the HLR 140 (in step S32) since the VLR 121 has no subscri ber service

i nf ogRitiidh BDoUtnt Rehd@di teveraigoratel. thkemdhelewstafiitg s180i baslll
normal |y perforns call origination connection processing (in S33). FIG 5

i s abdicagriaseshed.ng Harexanp! eubk qir tsesssegWiltan irf oalatiesmi oani oe
request is made in the present enbodinent. 19 Wen a call termnation

r equastvliys regdss t Oorthdeinaiid & IR a2100 in18§23 )cal Howsrve nattitos gwivcehdingg can
al so be performed normally since the subscriber |ocation information about

t he stlatieon Stlal iy ilstelhasshesrciveect byatifda édfiorndeibhRatbhotit When a
call termnation signal to the nobile station 150 is transmtted to the

swi t clolbiglestatadionl 11$0nif4thod KL 130 (he Swidt)chiamg it asttames| |
acquires the subscriber service information about the nobile station 150

f r omcomr ddoid@ng nisdoymartd. quer for e CALR L@dmimattilon pascesshage(in
S43). (SECOND EMBODI MENT) The arrangenent may alternatively be such that in
a casebsgrikern serviltiengndicunahiocanaen begieyés temsst dinb§hes¥iw dal .
information in its own VLR, it registers the subscriber service information
i n t Ahevisvibtchidiches tatiipahiligl searmgd hnscenn lettescharatd®n he subscri ber
service information fromthe HLR 140. "Another switching station" nmay be an
adj a&&MtistFathPRgPEPSaSHLNg (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 t_he 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
$33).

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

a call termination regquest is made in the present embodiment.



a switching station in whose coverage area the nobile station has been

| ocated, a switching station having a |large capacity VLR etc. A first
candi date, a second candi date, and so on for "another swi tching station"
may be determ ned in advance with respect to each switching station. \Wen
one switching station requests anotHRér-switching station to register
subscri ber service information, the requested swtching station registers

the HWRSCTd RE{1 FeEBiref df PHABHRM e FACHSSHAEI Y ShathBBil1Y BEStion
information that in which VLR the subscriber service infornmation of the

nobi g oSt aki1aN teas 56 828én brdde $38ngSEAHCANIBR HEEHHES IME P HBELAN 1y
regi stered by the another swtching station in a situation where it could

not keGicH &fhe 30bddiei BHRSAIIhEri6ar i FAeLGal o @t the mbbieestation
inits own VLR Thereby, the switching station can recognize the VLR in

whi cl tidte sibes0 i Rak BRYaH (o Pbermit iypHatedt @hedhaMiEIR CRAD . OWh@iad i on
fromthe nobile station or call termnation to the nobile station occurs

| at ecalfl Gerfhiirta 8i8naghiamashew 88 eamoBX AP st adf i ¢ AHS Sid ¢ refifsini & et at i on
registration request is made in the second enbodi nent of the present

i nvertio ehe Wheint cheéngplidet sdat Lon 156 vesof roDG.t B¢, até 321 ©fhtiley
swtching station 112 into the area 131 of the switching station 111 havi ng
t he ¥R thizin whl thabgsiiaceepthd st amkbevrmseuvhiere of n Salrsart ien sa bohe:
switching station 111 receives a location registration signal fromthe

nobi ithestratbiiobe &5@t(iion SEI0offeinG tise HRR dddui(ies $4R) SN qndrstoirres
service information about the nobile station 150 fromthe sw tching

st at iced 11 T2 Fminadseoroperags siveg (A Mb3le station 150 has been | ocat ed.

Her e, no subscri ber service information can be
(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 ha

jo

subscriber service information registered by the another

switching station in a situation where it could not register



newly registered in the VLR 121 (in S53) . However, the switching station
111 registers subscriber location information about the nobile 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 ¥tation 111 registers subscri ber
service information about the nobile station 150 in another swtching

stat ik @dbsac%epéeqfvfcém&ﬁamﬁt%@d I thle mdbi 1 Ss €X87Bke)i n (lﬂﬂs S55),
and normal |y conpletes |ocation registration processing (in S56). FIG 7 is

a di RGN SHoW Mige 2BEEXATHE & i PEBGS Q?Isrtgat«bsﬂ cﬁncifb'cd'{:fdﬂkéai:h@ yeguest
| s made in the present ‘enbodi ment. When a call origination signal is

transifi (hadH o8 5@ sdPPbbe skatiie Lo fid¥answibahi Bl 66 2EHONwhieh SRl Pf
FIG 7) after registration in the another VLR the switching station

acquidgresgigas e Fefomd &ty GRobhfler Baid tioabert chhe webkinlith &t 86hok d rame the
another VLR (in step S62) and perforns call origination connection

processhNbe (50a%6GPHn YBenrtdhel svetching station requests the another
switching station to transmt the subscriber service information, the

anot her swIGchigg statdoagrianansiow snyhans ehsmip ber osepriot d4f AgMRiH&OM t 0
the switching station. FIG 8 is a diagram show ng an exanpl e of processing
when a aocaltidend gins t ea triesuessqués raie nadé hien [phes ekic A edivedti meVien a
call termnation signal is transmtted to the nobile station (in S71 of FIG
8) afdfetheepreteatti dnvienthenanoWhem theimobidg stattiiom 15emoewielst firgn
station acquires the subscriber service information about the nobile
st at itdre faorat hea2anbt ére switching station 112 into 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.



switching station (in S72) and perforns call termnation processing (in
S73). Wien the switching station requests the another switching station to
transmt the subscriber service information, the another switching station
transmts the subscriber service information to the switching station.

(TH RD EMBODI MENT) As an alternative #bo the nmethod of using the nethod of
acquiring subscriber service information fromthe HLR 140 or the nethod of

registeringsubscebhar $ef !Lﬁ%ﬂﬂi&rgﬁbh%fl i @PQhler tSvdd ChLBeh Hrgdi on, a
met hod may be used in whic swtching station del etes one of pieces of

subsGibbeleSStHiGONn Y Qh@tswrt@magngtat&em gtier é 1 B F3GOW? )VRIE tHedr
enable - 22 registration of subscriber service information about a nobile

st at i 8gi Bakatasor HANHHd @b 8heCALRONt hegswh tathiioly $tdted ohMacghs rave VLR
FIG 9 1s a diagram show ng an exanple of processing when a |ocation

regi sdigé £ N beddUsstvi s aeider 6 fimbte dii ddoafbetidandbidk Hiatpi6aeHirom
invention. Wien the nobile station 150 noves from the area 132 of the

SWi t cth&gafbahiedh VIR (A0 ¢ bhepassR JL3dnaf pelfe avé t €809 otiaginatibh havi ng
the VLR 121 which has accepted the maxi mum nunmber of subscribers, the
SW t cdbigestaidropdddessaany veésna 6B RL | MThérgthlr aiwdickiggals taoiiohhe
nobil e station 150 (in S81 of FIG 9) and acquires (in S82) subscriber
servirequester miie canaltbisir t eitobiiley ss abitdopnl 30 f t panshe tsvihehi ng
station 112 in whose coverage area the nobile station 150 has been |ocated.
I n t hsgbscribtimnseroisebsafidiemasaéow cEhanfaroielieonseartdiel mgws yatdgst er ed
in the VLR 121. However, the switching station 111 del etes one of pieces of
subsctramesmits 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



service information presently registered in the VLR 121 (assuned to be
subscri ber service informati on about a nobile station 151) and registers

t he subscriber service information about the nobile station 150 in the VLR
121 (in S83). The switching station 111 then registers subscriber |ocation
i nformati on about the nobile statiem2l50 in the HLR 140 (in S84), and
normal | y conpletes | ocation registration processing (in S85). The

a1 ANGEIPOL IR B SHCh, PRt WhED. S0 A ec OéofrﬁQ% B oﬂ‘f’fré{'rﬁ?. s

i nfor y Tegistere smntc ing Sta

del Etsegayg%fgb% by Qg‘fﬁ}&%ﬁt@e& *be 1 ﬁéhb}? éPﬂoh”&? el qf}, about

t he no Ion - corresponding to the su | er serV|c of mat i on
to bgL geéghe@,ﬁ§ inhibited. FIG 10 is a dlagran1shomnng an exanple of

t L
proceSS|ng whenm a | ocation reglstratlon request is made in the present

embodi ment Th%%tsrdl%() 8@& ahe@ﬂr@é‘i%gporwoeé§hﬁgc‘%h\éeﬁ

fronlthe |1e t1ron se su Scri ber servi n béeen

del ete J.ngjx P&ﬁg.s%ral@ion f:@gu%"gé 0? ran.td %é%@uﬂ?%ﬁgggﬁﬁnt

subscrl ocatlo or nat 1 on about t station fromi own VLR

(in ’heaﬁgers%glts vdidtiBnt.hewHdh t%@omébﬁl\%g@:at-E_rt?r?’lStd“ﬁ??)#%g%d?\g

st ation nor 'y conpletes location registration processing FI G

11 i strfe dhAGRAMLShQW %@%ﬁ@&ﬁlﬁgﬁs@w%ﬁsmq Wb Bn&dhtear 1gingd s on
request is nmade in the present embodinent. In a case where the swtching

st at i@ rfELE¥ATNY 6Aldt D6h Ol N2t havisiPhale MLemitie wibthenss adteprse

subscri ber service information has been deleted (in 5101 of FIG fl) , the
the maximum number of subscribers, the switching 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
to 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

Q

£ o+
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switching station is deleted, deletion from the VLR

subscriber location information about the mobile station



swi tching station acquires the subscriber service information about the
nobil e station fromthe HLR 140 (in 5102). If the swtching station cannot
new y register the acquired subscriber service information in its own VLR
it may del ete one of pieces of subscriber service information presently
registered inits own VLR and regi st3er the acquired subscriber service
information inits owm VLR (in 5103). Then the switching station perforns

cal Lo@idd s 8 QR CAWEEhbOR U HELIHNY b PvEERY)infd Gratdds Bodirgram
showi ng an exanpl™e of processing when a call termnation request is made in

thegphesey £8bedin®hnitehn a case where the switching station receives a
call termnation signal to the nobile station whose subscriber service

informatgpg hap been dalLesn(sAoRidly tin amd 2, obhBrovd $hhig waiahi on

acquires the subscriber service information about the nobile station from

thegHE BHAG dh Nrelddd e rht ile reflib&H Nos fsﬁléhieoﬁ_rpa{ﬁ[‘@}qpﬂ‘@gé’nf egi ster the
acquired subscribér service information in its own VLR, it may del ete one
of pinBeeSmeitsubscriber service information presently registered in its

own VLR and register the acquired subscriber service information in its own

VLR (in Pi@Bhathen, tite SV USE 081 6hatbgh sRef{ 0188 s Lahh 1t £§EHakiidred
processing (in 5124). In the steps S83 S103 and 5123, the nobile station

whosgeons WISEmbBL 1serytae o oviateons itss ¢oiberdeleateiceannf shbacted in
consideration of call origination, call term nation, |ocation registration,
powaeassbakee, detletefl (ibi 5O Isodl FAIG. FOJ , ekaapsweitabh ity swdbtliestanon
whose subscriber service information is to be deleted, a nobile station
whi abgludscaratdee seibderibeld lycginan cmhormedlilornt exbdnat itdre dmoibnigl ¢ he
| ongest time period till the present tine can be sel ected.
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 whosé 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.



Al so, for exanple, as the nobile station whose subscriber service
information is to be deleted, a nobile station in detach state, i.e., a
nobi |l e station which has made neither call origination, call termnation
nor | ocation registration for predeterm ned period of tine, or a nobile
station whose Dower state is off cah*be selected. The second exanple w ||
be described in detail. FIG 13 is a diagramfor explaining attach state and

detach state. -¥ben 4196aki ¢hd eézjfﬁeﬁtiidqﬁ & £aReblOrPEla i Qo 40BIE 25
station, a switching station nmakes the state of the nobile station attach

st at €2 riABheal0rl €5 i ghlel S¥bt RN A1 EOB HA 1Sn wHISW SubisaFi #ér( mobil e
not reachabl e tlner?, a nobile station which has nade neither cal

ori gk a8, i 63 d rihSETOMAHAN din AQTBWRD (£91S1pat ben el . Pl 2get @id ned
period of time in the area of the switching station, and nakes the state of

the {pupdnipRPidter eiahi AufleiAel shat dubHier $¥WbEChidS, stat L aF AARA AR ES

the state of "a nobile statTon detach state, when it receives fromthe

mobi jgodtathen woWetach signah icrdcat hBo Hilat14be (Rewes12h3s becpnenef f
Wien a nobil e station whose state is detach state makes call origination

cal | sgeeghnaly 8k ad i bACGAhAB LI BT 2bigals t4 Pecisiid ediiinetes Sluic Fakersrt he
state of the nobile station attach state. A nobile station periodically

(f orseewanpl enfemenytibned thawss bwi USE] t 5t dayngeatiteeidtle (PErpodice s
routing update tinmer), a location registration signal to the swtching
st atdPnstibscediast $ocatiican Iefoshaaticrm. pAttaalt 1sttgisndredadh Sttage can
be represented, for exanple, by using off and on of a (detach) flag. FIG
14 iswa Wikgmahregiskplrathemcquiseanpubdsair seéectenyice 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



a nobil e station whose subscriber service information is to be deleted. In
FIG 14, the tinmer #2 colum shows, for each nobile station (subscriber),

el apsed tine since the last tine the nobile station made call origination,
call termnation or location registration. The priority of FIG 14 is
priority (rank) for each nobile stati’dn-to be selected as the nobile station
whose subscriber service information is to be deleted. In the exanple of

FI G st4tigmceat Bezia:_t@ﬁfngf st | nShaldanst AeaBd B d Soat tAshmeb ate and the
state of nobile stations and D is detach state, - 26 the nobile stations

C and+Rthaveahitahen Praeeit yThiand Pe=obihe s§labhansy Attt s Behwaen

nobi |l e stations having the sane state, a nobile station having |onger

el apggdnly Het AR Migghqmdh i 06 hyt rERRIE{WI 8, t therDbial Aodtiatd At Hrhgm
hi gher priority than the nobile station C, and the nobile station B has

hi ghghiph @Ed nadBanetithdBbehe 1Stati @InAt ibhe bl 1 erskaliin@t ¥PASB o
subscri ber service information is to be deleted can be selected in

consi gdekatiiod) ©dgeerRit Lahi Edr Prad e brimbid® $éalbaANSL Hingenehalhavhen
subscri ber service information is deleted, and if the nobile station

corrgspandinghel gutiteciehet ed stihse! | HRE MaKkeisC @ hienlsardtd idh titsei Aound
communi cation, the comrunication is disconnected unconditionally.
Ther gbblide 8% dthtonobkeltact aitatewhoTae suliseh bey seavion ialfos mahkesis to
be deleted, a nobile station which is not in comunication can be sel ected.
That the, stasre afsw tedbh hyjestsAta ohonndetdsch osseltect whambilte rd@tiorsas t he
nobi | e stati on whose subscri ber service information is to be deleted, and
i f tfronobhéenabaflicostiag iion eodetiricdatiigmal Hevd ssatéhignghetathenpoarsel ect
anot her nobile station as the nobile
has become off. When amobile station whose state is detach state
makes call origination, call termination or location
registration, the switching stationmakes the state of the mobile
station attach state. A mobile station periodically (for
example, every three hours) transmits, using a 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 movile 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

subscriver service informatio
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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 whose subscriber service information is to be del eted.

Commruni cation state of each nobile station can be managed, for exanple, at
VLR or a service control unit performng control regarding call processing
and service to subscriber, by having _nanagenent table of conmmuni cation
state. FIG 15 is a di agram showi ng ah exanpl e of inquiring conmunication
state of a service control unit, when the service control unit manages the

ConMikdk qad b ONest abe i dris tiahd @rhedidenigharsgribed opniiat e mobsle
provi ded for each switching 27 station. The switching station 111 inquires

CONMgind €abnenA id@ipe ofBetwrbemdhbbe 18 8ttiadi ®h s hSeingcehe umals taitke 161,
receives its response fromthe service control unit 161, and selects in

consd gyt iostodt ibA Kesiensdordder mbipsesdt 8t menhashnsghsithperides tser vi ce
information is to be deleted. FIG 16 is a diagramfor explaining an exanple
of sHheekifoge a b hetsikd | stawriase Buhser ibeghser Wickorbtor mtamwntihe to be
deleted. In the exanple of FIG 16, since the communication state of npbile
st atmoibs 1A andthos Qptand chrmwtsial&éostand o e shatieighenolpdico stiaty ons B
and Cis in conmunication, the nobile stations A and D have higher priority
t hantihde bkl Ibilat sdresst Boand .C. That is, one of the nobile stations A and
D is selected as the nmobile station whose subscri ber service information
is to be Tha etadell L& het awiitoohiwigp s¢ atubacrddiat essrvikeen lnff omsd iomns is
subscri ber service information, the subscriber service infornation as
subste iberdske tedecanf benaeilar pod sibl @onpide raveow ¢ £t eomaumdse? L hen
service information possible to be deleted when the maxi num nunber of
accova@iat 8§ nebid st pbepns. In general, when subscriber searvice

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 another mobile station as the mobile
station whose subscriber service information is to be desleted.
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 uni
control unit manages the communication state. In this

embodiment, a service control unit is provided for each switching



reached in VLR) or as subscriber service information inpossible to be
overwitten, and selects the subscriber service information to be
overwitten from (pieces of) subscriber service information possible to be
overwitten. For exanple, it is p033| ble to register subscriber service
information of a subscriber who freddently uses comunication as subscriber
service information inpossible to be overwitten, and register subscriber

ser vk ea thifror M &Ns @fi txsubg Ceithari gholnar eﬂmqwﬁﬁés%ommajmimn as
subscri ber service information possible to be overwitten. FIG 17 is a

di agsaatehod ngaen exiwle sftairepar bfg Ansaredcepesshbrelt abetovenw itten
and an area inpossible to be overwitten in a subscriber managenent nenory

of Vkkceilhe Stbtekisihssat Febnl liheegiextelSe SubaarddEr uaenvi reli nfaerdrat i on
possible to be overwitten in an area 181 possible to be overwitten, and
regi steestsubisercbeas isbiva €@ omNf®f mMahieoredppwssi, bitthd ombBidver gt attigynhi n an
area 182 inpossible to be overwitten. (OTHERS) |In the foregoing
descwhpbieonutss casdewhes@ersiibecri®o rmagrivcei s ntor ned | delelted . a nobil e
station is acquired froma swtching station in whose coverage area the
mobi | e stBIGonLfabs dekragoeat €dr exgestinbrd. ahloseaepld lvef Subkecitharg
service information can be acquired from HLR when | ocation registration
ot hea mbbhlehetfatrson| whaticos ulkgcsibaid crersicadendonmdtias iwhdé tdwe
first location registration is mde. FIG 18 is a diagram show ng an exanple
of pdetedsidng Ioortespendimgleootthd Exanpbe cfiprecEds mepshowidat EbG 9
when :

state of mobile stations A and D is not in communication and

the state of mobile stations B and C is in communication, the

mobiie stations A and D have higher priority than the mobile

stations B and C. Thnat 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 tc be overwritten, and register

subscriber service information of a subscriber who rarely uses



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 5111 of FIG
18), the switching station '"I'll regi¢S§ters subscriber location information
about the nobile station 150 in the HLR 140, and receives subscriber

Ser Vi SRmbRT VAL bQNa 8boUb S8 BRI k8 Siatd Oh A8rmh3q 4 98 556 bl 140,41 n

S112) . The%, t he sm?tc #ng stgg?on 1113'deletesr§ne of gﬁ%ces of g%gscriber
servheericihigrimtion presently registered in the VLR 121 and registers the
subscri ber service information about the nobile station 150 in the VLR 121

(in S113)ptd n thij i dpih IS akl ' h$ il
conpletegj{%n]§?f%3%p%égbrdinéﬂ$gwﬁﬁg§%¥gggﬁﬁmgﬁggﬁ??gﬂ?pgglégggg?ggﬁa%bove,

a SHHSERbRG CANbACANIdRrBEEVIGE MhHNQH LHepandaipiss #Dolle tacsamodation
capacity of a managenent unit which manages subscriber information. That

i's, dhergystamr Lavs 10856500 bd L InahaRfdifdn t CAkind¥¥ dbRatiran. angneal |
term nation processing for subscribers as an excess over the maxi mum nunber

of agcenrRdrf et StPSAN 1 PEr e gaNfk SPECS GORIA 1Pd 65 EPTIWY Galf ®Pmation
envi ronnent can be provided to subscribers by effectively using VLR

MeNopbE§iblke s epenbudment k@ hasnbeen Hessribad gas debaid #bthe respect
to preferred enbodi nents, and it will now be apparent fromthe foregoing to
t hosevskiviclieddm, t hadarde d hat eahingad st babdsbirgaildc ®ns nFayriet rege W t hout
departing fromthe invention in its broader aspects, and it is the
i nt ebipossifller efor e ioverwritten in an area 182 impossible to be
overwritten.
(OTHERS)
In the foregoing description, a case where subscriber
service information about a mobile station is acguired from a
switching station in whose coverage area the mobile station has
been located is described. However, the subscriber service
information can be acquired 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. 2 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



t he appended clains to cover all such changes and nodifications as fal
within the true spirit of the invention. - 30 Cains 1. Aswitching station
characterized by conprising: neans for receiving a |location registration
signal froma nobile station; and means for deleting, when the |ocation
registration signal is received, one of pieces of subscriber service
information presently registered in a first managenent unit provided for
use Wshfidoem $het EliRg 45X dtiirors lal?l) manBgeng shbsswiilhehiimdg astration lapd f or
regi stering subscriber service information of the nobile station that has
t r angdgilicttesk t brel odatp bacersegiSt sabsoridignaserrniidee fnf srmamniaganent unit
provided for use with the switching station, in a case where no subscri ber
ser vpeesariol yaté ghstardik imewlhe VER dtdr addi neghs tirstthamsndgeseib ani t
provi ded for use with the switching station. 2. The switching station as

cl ai gedviice | ia fio tma tolen athentzedebyobiltehert aconpni 55 dginethe VoR 121
regi stering subscriber location information about a nobile stati.on in a
secofidn rEnayerent nurilti srewayi, nd.sudstonbered id brattoon, pandessalrsgf drs
recei ving subscriber service information about a nobile station fromsaid
seconc mmenkalge nenmpdre tedafd nckak béderi zed in that said switching station
regi sters, when the location registration signal is received, subscriber

| ocati on Aatomgktn®ntabbbe pesewbi Levendtian. taatddasritmdtnbore t ha

| ocation registration signal in a second nmanagenent unit nanagi ng
subsHDSETLI AT o CPat | DPJULESei SREY GBS 611 Yeeusedependeneenamn obhabout t he

nobile station that has transmtted the | ocation registration
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.



signal from said second nmanagenent unit, deletes one of pieces of

subscri ber service information presently registered in the first managenent
unit provided for use with the switching station, and registers the

subscri ber service information of the nobile - 31 station that has
transmitted the location registrationrsi@nal in the first nmanagenent unit
provided for use with the switching station, in a case where no subscri ber
service imk@tMEtion can be newy registered in the first managenment unit
provided for use with the switching station. 3. The switching station as
claimed in claim1l1, characterized by. further conprising neans for

registering pubsgrisRerediPtRyi 8R et "BHESA AROEY z8 T | SofipAi HMngh a
second nmanagenent unit managi ng subscriber i nformation,” and "characterized

i n that when nid@nswifioahireretiai hgnadébetesi onereofi stixzats oof ssidrsalibeom a
service information presently registered in the first managenment unit for
use wit malelewsttaht hghst &cbn, the switching station does not delete, from

e oot TSR0t Elae AP S PLLPILRS ol PR SiL
subscri el SEELUGR 4 N BB@Ulﬁ}%QcQ% I el &fs cANb AP ELBIR, SN mation

switching station recerves t ocation reglstration signa fromtheno

st ati onprd€efitilte i @gistaidad i8ghStENSst mhhe g&rentd urBiNAgEFBRL d&d t£bhe
subscri ber location informati on about the nobile station registered in the
first mosgewdth e switalslngi shatheonwineghmanagangosuliscThibegwi t ching
station as_clainmed in ck$in11, characterize further conprisi_n

3 db . neans
for recditfagmatdan . aid FHaree SigharorFohe WF&%X%F&}“&H&%‘%@

for vainf@e 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.

2. The switching station as claimed in claim 1,
characterized by further comprising means for registering
subscriber locationinformation about amobile station inasecond
managemént unit managing subscriber information, éndkmeans for
receiving subscriber service information about a mobile station
from said second management unit, and characterized in that said
switching station registers, 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, receives subscriber service information about the
mobile station that has transmitted the location registration
signal from said second management unit, deletes one of pieces
of subscriber service information presently registered in the
first management unit provided forusewith the switchingstation,

and registers the subscriber service information of the mobile



subscri ber service information about a nobile station froma second
management unit managi ng subscriber information, and characterized in that
when the. switching station receives, after- deleting one of pieces of
subscri ber service information presently registered in the first nmanagenent
unit for use with the switching statiodl a call origination signal froma
nobil e - station corresgondlng to the del et ed subscri ber service
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switching station deletes one of pieces of subscriber service information

present lpe negilyt etegyli s berkd fir sthemhagertemanagemeartd uedispercssided for
acqui red subscriber service information in the first nanagenent unit for
use wit Mg Pewdkh dlRgSYEHGRNI5STRIE @M t ching station as clained in claim
1, <characterized by further conprising neans for receiving a call

term nation signal to a nDbiIe station, and neans for acquiring subscriber

service inf or:matl,ﬂq ag rmat| oﬁ L& azg%hogsf r@ﬁéﬁng&e&q{‘dcﬁ elrrent uni t

managi ng subscri ber aracterized in that en the
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station corresponding to the del eted subscrjber service. K jinfornatjon, the
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mobi l e $h2L LR+ AMEHCi1584H Y 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 does not delete, from the first management
unit for use with the switching station, subscriber location
information about a mobile station corresponding to the
subscriber service information to be deleted, and wherein when
the switching station receives the location registration signal
from the mobile station, the switching station registers in the
second management unit the subscriber location information about
the mobile station registered in the first management unit for

use with the switching station.

4. The switching station as claimed in claim 1,
characterized by further comprising means for receiving a call
origination signal fromamobile station, and means for acquiring
subscriber service information about a mobile station from a
second management unit managing subscriber information, and
characterized in that 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



managenment unit, and, if the acquired subscriber service information cannot
be newly registered in the first managenent wunit for use with the sw tching
station, the switching station deletes one of pieces of subscriber service
information presently registered in the first managenent unit, and

regi sters the acquired s-ubscriber service information in

the-first. managenent wunit for use with the switching station. 6. The
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unit for use with the switching station.

5. The switching station as claimed in claim 1,
characterized by further comprising means for receiving a call
termination signal to a mobile station, and means for acquiring
subscriber service information about a mobile station from a
second management unit managing subscriber information, and
characterized in that 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 .termination signal to a mobile
station corresponding to the deleted subscriber service
information, the switching station acquires 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
deletes 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.

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



call termnation nor location registration for predeterm ned period of

time, or a nobile station whose power state is off. 11. The swi tching
station as clainmed in claiml1, characterized in that said switching station
selects the nobile station whose subscriber service information is to be
del eted, in consideration of comunicaBion state of nobile stations. - 34
12. The smﬁtchigﬁlstation_as claine%# n claim1, characterized in that, said
swi t chihgtet avi SPIEFEe&iZehnih b tre%‘?%?eﬁ?%‘?}bgc?‘fiﬂé‘rges"éﬁ’QFcEnlt 1S
irﬁ(nrmgﬁoH Rthe subscriber service information as first type of subscriber
service in%ofnation or as second type of subscriber service information,
and sel ects the subscriber service information to be deleted fromsaid
first type of subscriber service information. 13. A subscriber service

i nformati on 7egiBheaswdrtcieihgdstaitat@nt esi oddipedonpr icsianiymt e st eps of :
receiving, at a swtching station, a |location registration signal_ froma
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regi stration signal is received, one of pieces of subscriber service
information presently registered in a first nmanagenent wunit provided for
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registering, ét.t e switching“station, subscriber service |nfofnatipn of
the mohcheratatdmizédain asatts@andnswiedhtifny Isacation s€lestisathenmdbgnad in
the first management unit provided for use with the switching station, in
a case shetaomowhyise rdescribEn ey beaninfprmat bennesl o begdsileted . n
the first managenent unit ovided for use wiith the switching statiqn.
in conéideratgon J¥ at feas one of cal{]or%binatf%n, céTl
termination, location registration, and power state of mobile

stations.

9. The switching station as claimed in claim 8,
characterized in that said switching station selects, as the"
mobile station whose subscriber service information is to be
deleted, amobile station which has made neither call origination
nor call termination during the longest time period till the

present time.

10. The switching station as claimed in claim 8,
characterized in that said switching station selects, as the
mobile station whose subscriber service information is to be
deleted, amobile stationwhichhasmadeneithercallorigination,
call termination nor location registration for predetermined

period of time, or a mobile station whose power state is off.

11. The switching station as claimed in claim 1,
characterized in that said switching station selects the mobile
station whose subscriber service information is to be deleted,

in consideration of communication state of mobile stations.
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12. The switching station as claimed in claim 1,
characterized in that said switching station registers, 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 selects the subscriber service information to be deleted

from said first type of subscriber service information.

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

receiving, at a switching station, a location registration
signal from a mobile 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, andregistering, at theswitchingstation,
subscriber service information of the mobile station that has
transmitted the location registration signal in the first
management unit provided for use wiih 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.



