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| NFORVATI ON TRANSM SSI ON METHOD BACKGROUND OF THE | NVENTI ON FI ELD OF THE
| NVENTION 5 The present invention relates to a switching station, a
subscri ber location information registration nethod, a subscriber service
i nformati on acquisition nethod, a subscriber service information

regi stration SRTQULINGGTATICNSCISUBICR RN i KGCATION MENFORMATRORM SSi on

met hod. DESCBiE’JiMJHﬁaBE;ﬁEDSABEcEEQER QERVEE'@ mammfwn mobi ity

control in nn? b s&ﬁqﬁﬁp met hod in
whi ch 15 Ioca n_informatl g add serv ce E &E@%ﬁﬁ{ ers
(users) ar FRRHEGRATEGN METHO 288 "5t §F85E EEBXFgFe&N# B chi ng
station; and a VLR (Visited LERANSMESR QNSFET ORet hod in which subscriber
Iocation I nformati on and service information are managed by a VLR in a
switching station. 20 In the case of the VLR nethod, if the location of a
user cannot be regi st er eBAGKEROUNReORaXHRUANMENBEPNOf accommodated users
has been reached, neither of call origination and call term nation by the
user is allowed. In connect FFELH SesSEng NBENTR i on regi stration function,
25 call origination function and call term nation function of the VLR

met hqd, VmenTﬁe”BQ"els%rﬁ.I %d%hﬁ?&ﬁsrb'ita(le%” & 68 SPVEERIngPY tB SMid ching
station, the nobile station recogni zes change

subscriber location information registration method, a
subscriber service information acquisition method, a subscriber
service information registration method, and a subscriber
service information transmission method.

10

DESCRIPTION OF THE RELATED ART

There are two methods for mobility control in mobile
communication: an HLR (Home Location Register) method in which

15 location information and service information of subscribers
(users) are managed by an apparatus physically separated from
aswitchingstation;and¢1VLR(VisitedLocationRegister)method
inwhichsubscriberlocationinformationandsefvicéinformation
are managed by a VLR in a switching station.

20 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 locationregistration function,

25 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



3 MAY 2006 - 2 of location area and transmts a |ocation regi stratngsi'(ﬁ@al
to the swtching station. The swtching station acquires subscriber Service
i nformati on about the nobile station fromthe switching station in whose s
coverage area the nobile station has bgen located (fromthe HLR at the tine
of . the first location registration). Also, information on the |ocation of
the nobile station used at the tinme of call termnation is registered in
the HLRE WReaRtARN 3Hea| ans dmanshhkesaalegatinn gradisdsaten seioe@ing
station v perforns call origination processing by using subscriber service
infornﬁPiG%QrﬁﬂﬁFﬁBlV@Rsyﬁt%ﬂB-tine of call termnation, call termination
processing is performed by using the (subscriber) ||ocation information from
t he HLR”“.['th %2"1ECP§I‘59 & R hANsAGARAE 5 SMRHHT LPEE gecydvshdiniRFmatsomppi | e
comuni ¢cation s steglind n exanpl e of_grocessin when  a_l.ocatjon
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-9 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
15 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
20 station 11 having the VLR 21 which has accepted the maximum number
of subscribers, the switching station 11 feceives 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
25 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



3 MAY 2006 (registration) of subscriber location information in agyh® 666
Is not perfornmed. If the subscriber nakes call origination in such a
situation, call origination processing is not nornally performed since the
switching station 11 has no service 5 informati on about the subscriber on

t he VLR 21. CaII term nation processing also ends in failure since the
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station t has transmtted the location registration s in a second
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subscriber service information can be newly registered in 3 MAY 2006 a first
managgassibnet tr e dedgli et dised Wihh thiee VAVR t 88pBBds on hardware
.0 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

15
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.
20 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,
25 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



station and managi ng subscriber information. In the second aspect ;Q§a4oe
present invention, there is provided a switching station conprising: neans
for receiving s a call origination signal froma nobile station; and neans
for acquiring, when the call originatipn signal is received, subscriber
service information about the nobile station that has transmtted the cal
origination signal froma second nanagenent unit managi ng subscri ber

i nf or Patf BRSEnmanagameptr nid (eo¥igesy iRy weeviWddl ke nBvidchibRgt t he
nmobil e station that has_transntted the call origination signal is not

r egi st ORnaR % ManaghRgy SR CTHPETp AR JeBeFSPMuse with the switching
station an& nqﬁgging su scribertinfor tion. In . the thigd aspect of the
present i ntBntith, SEREPE ASPeSt pPEy| RBrefrnthitfy €25 P8 ggﬁiF?sFﬁb:
means for r§c I Vi & call termnation signal to a nnbi;g station; and
means B0tVL %auﬁﬂé%ﬁ GRERY; B 2t o0 EPMPTALS YA &1 BRAPS LOBcEPCELVING
subscr.i ber, servi ce_inf.ormati on_abput the hile station desjignhated as_a
dedti i G eEnaditt gl Bhon gnupbdrst St She AR AR ot ¢
managi_n ubscri ber 10for mat | in.a_.case where 5 subscr i ber rvice
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| nf or Rk OPrabighiL ddie £heSkAPALIEIRatIdn B gRE1A Aldh aMBEBodde second
managenent ﬁ%lt may be an HLR _ gﬁggggq!n F%%g ourth aspect Qf_t e
pr eseffan AYERERNunt RemBniady i g VUKEEraneW § AlFotnast B&hOn (@B d & Witk rgEaNS
for receiving a location registration signal froma nobile station; and
MB8NS 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
15 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
20 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
25 1information.

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 5 recei vagay 2006
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 statiop _and managi ng subscriber information
Iin a case where no subscriber service information can be newy registered
In a to managenent _unit provided for use with the switching station and
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switching station and nanagi ng subscriber information i case where the
supschiditd gSReniCantif prHdRtided dwHtusday1ERi tite SWit&Aing 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
15 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
20 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
25 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



5 designated as the destination of the call term nation signal is3 Rérz
regi stered in a managenent unit provided for use with the swtchi r%g tgp?on
and managi ng subscriber information. In the seventh aspect of the present
invention, there is provided a switching station conprising: neans for
registering, 10 at a request from another swi tching station, subscriber
service information in a nmanagenent unit provided for use with the

swi t clesggnatédmamn destihagionod ither ciadfloteamimatinn sdégmal ffiorom
transmtting the subscriber service information registered in the
managéfeanagementunid previdled forcueegvithtanptherswitchdpegsitatyipmnt he
another switching station. Here, the managenent unit may be a VLR 1In the

ei ght Bngs anaginghsyheeeaberndafiopratins dn 2 gasei adwere shtiechi ng
station_conprising: neans for  receiving _a location registration signal from
a nobPUPSALIPRR: Seay IrRNinFoTMat e cgbeyt ihe 'f‘ﬂ?la&:aﬁt%hlpé’gi stration
signal_is received, aone of pieces of subscriber_service information
presefESignatedt esedhe deptis@tigrgefretteuialpr boradddioloDs&1A1RLt he

switching station and nagi ng subscri ber information re tering
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i 95 Or Rt iaOPeqﬁggt 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
15 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
20 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
25 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



means for receiving subscriber service information about a nobile ﬁﬁfgidﬁg
fromthe second managenent unit, wherein the swtching station nﬁ§

regi ster, when the location registration signal is received, subscriber

| ocation information about the to nobile station that has transmtted the

| ocation registration signal in a second managenent unit managi ng

subscri ber information, receive subscriber service informtion about the
nobi | @egigtenedhdn e tFhnRsk maanderenbcunidn praysdedt fom usiqyial throm
the second nmanagenent unit, delete one of pieces 15 of subscriber service

i nf or ke FWHEE yskagiohered in the first management unit provided for
use with the switching station, and register the subscriber service
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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
15 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
20 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 fdr
registering subscriber location information about a mobile
25 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,



signal fromthe nobile station, the switching station may regi steyf iﬂ(zto I3
second managenent unit the subscriber location information about Hﬁe nobr' | e
station registered in the first managenent unit for use with the sw tching
station. 10 Here, the switching statign may further conprises neans for
receiving a call origination signal froma nobile station, and neans for
acquiring subscriber service information about a nobile station froma
secondherswchehingnst atderimay sdesidebapt itef deneten, fvher She WHensthe
switching station receives, after 15 deleting one of pieces of subscriber
ser vi @anagemeati vpitpfegemse widdr sihe aawihchhad stat inmagewescniers or
use with the switching station, a call_ origination signal froma nobile
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sw tching station may acquire the subscriber 20 service_information about
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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

15 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

20 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

25 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.



the switching station, a call termnation signal to a nobile Statj‘lﬁRY2006
corresponding to the del eted subscriber service io information, the
switching station may acquire the subscriber service information about the
nobil e station fromthe second hanaggpqnt unit, and, if the acquired
subscri ber service information cannot” be newWwy registered in the first
managenent unit for use with the switching station, the switching station
15 may del Hegeondhsf splideelzing stdtipnbmaystuvtben agbmpritden mgarsdty
registered in the first managenent unit, and registers the acquired
subscriereivdng @ ¢l br hermimahioResigngl tenageeldtleurstatdonusa@ndt h
the switching station. Here, the second managenent unit nay be an HLR 20
Fbre,meﬁﬁ$ig§€ REHYERERT $WRseRibeE senvH Cceeinfogmatsipr cAbpytstat i on
may select_the nobile station whose subscriber service information is to be
del et @pbihe Hortige BrPHA Fecand aanagement Wit RAR3YARG subseqiber
termnation, |qcation regjstratiaon, and power state of nobile 25 stations.
HePe, ¥HeOEMALARIhg WheRS R WheD 1o sWitahing shatien Tegpigemafder
subscrjber service inforpation is to, be deleted, a nohile station which has
made S IRELNGaONG 5 RAEFGT 1h SUREOTIRGF S4Bvich LHRFTALLh during

ny Lot LAY RRY O bR ERSES mlieBrt, uhlR B R | o
to be deleted, .5 a nopile station i ¢h_has de nei.t her. call _origination,
cal |0 RALEGR I TORELOR 1ol FabRaont ChPBaBtSHIA hotd per MSPL Ir
tine’é%aéﬁggbbu% é§$6881ﬁ@?§%ﬂ%¥@rd35@f%dSsgggcriber service
10 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
15 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.
20 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

25 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



Here, the switching station may select the nobile station whose s | her
service information is to be deleted, in 10 consideration of comrm#ogﬁ
state of nobile stations. Here, the switching station may register, when it
resisters subscriber service information, the subscriber service
information as first type of subscribél Service information or as second
type of subscriber service information, and select 15 the subscriber service
i nf or mEtlbnermiradébet ddriingmthlee 1bingdst thyipe plersidd dril bertreptiecent
information. In the ninth aspect of the present invention, there is

provi deidnea. subscri ber |ocation information registration nethod conprising
the steps of: receiving, at a swtching station, a 20 |location registration
signal froHexepbihe swittialninandtadgian enayigsededthe asi thlei mpsihei on,
when the location registration signal is received, subscriber |ocation

i nf or retatbhoabeho seheuhsig Bberaseow itdeatinfarnathom isego be dedetiedn
registration signal in a second managenent unit 25 nanagi ng subscri ber

i nfor mamialile sitafdeonwwdichdhassadebeeitheryiced k ntghnadd odan delhew vy
registered in a first managenment wunit provided for use with the sw tching
st at | dreERENARARS POT Joeariorreaistmation nprodetermined pamiodent h
aspect of the present invention, there is provided a subscriber service

i nf or 1Bt | BHNQeq@sia iBpbidehstatthoRr Whiosp tRRWeregdadie iecefdi-ng, at a
switching station, a call _aorigination signal froma nobile station; and
acqui ri ng, H6T& - t §ﬁW%EﬁPﬁ@Qﬂ%ﬁ@%ﬁ?nmﬁg¥ fRdeh Ithe iBPRALLOS tEGHAM i s
received, subscriber service.informtion about. th bi | statjion, that has
{ransHQEs PHESCHIDSF] SRRt LhOREati 15 o be de18td.”in

10 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

15 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

20 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

25 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.



a second managenent unit managi ng subscriber information in a cazﬁn&ggggz
t he subscriber service information about the nobile to station that
transmitted 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 subscriber service information acquisition nmethod 15
conpri si ngln hehet &mnide : agpeeitviafy, the pregfeanchi hpvendtliam, hhezld is

term nation signal to a nobile station, and acquiring, at the swtching
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i nformati on about the nobile station designated as a destination of the
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information in a case where the subscriber, service informati on abqut the
mobi | €2dtatrdig iRt §RR: 64 et nEraBsai Rebiidie Ftahionsaand AGAWALASY si gnal
Is not registered in a first, nanagenent . unit. provided for use with the
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swi tchrng station and managi ng subscriber information 1n a case whére no

SHPSCELRRN e RHLE HAY VPRI sAN ¢ RASEWIM 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
15 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
20 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
25 subscriber information.
In the twelfth aspect of the present invention, there is
provided a subscriber service information registration method

comprising the steps of: receiving, ata first switching station,



regi stered in a managenent unit provided for use with the first sw 'Orag
station and managi ng subscri ber information. 10 In the thirteenth "a f
the present invention, there is provided a subscriber service information
acqui sition nethod conprising the steps of: receiving, at a first sw tching
station, a call origination signal ffréma nobile station; and acquiring,

at the first switching station, when the call origination signal 15 is

r ecei wed,ocabioni rergiset vateonnfsirgmaiofireow mdbilebidteatsdati @and hat has
transmtted the call origination signal from a managenent unit provided for
use windgistering ,saitt thiend i rgtatswit ahdngasdaitrigsubsgtenbthei hboatatoénn in
a case where the subscriber service information about the nobile station

t hat 2@disstratnom sfigdatlhiscaétedvieg nsubscrihpnisesvioe ivfosmartsidoni n a
managenent unit provided for use with the first switching station and
managiatpwubtbei mobi ke cshation tlmathbasodmaysmbtiededtheflokatgrasent

I nvention, there is provided a subscriber service information acquisition
mes hodePs toapiiosi sg gl sireps mAnagemesityivng, t arevided: fow e nylth
station, a call term nation signal to a nobile station; and acquiring, at
the fiar secomd (ﬂ’ﬂh@cbﬂ-agl g atiiean and rmqig%egﬁnaﬂc@mltzegnvamfomart@&mved
subscri ber service informatjon about the npobile 3 MAY 2006 - 13 statjon
desi gidt &d CASH WhaFe mei SHPSCTRIREE F¢TYEERI ARLTiIMatigRaramy be fewly
managenent unit provided for use with a second_ sw tching station and
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use wth the tid S%m%é%ﬁ't%g S GL LN 2Ng mna gn%“%‘%}e'r? fon, 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
15 1is 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
20 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
25 comprising the steps of: receiving, at a first switching station,
a call termination signal to a mobile station; and acqguiring,
at the first switching station, when the call termination signal

is received, subscriber service information about the mobile



information. In the fifteenth aspect of the present invention, th éﬁ go
provi ded a subscriber service information transm ssion nethod coﬁgﬁﬁ fﬁ@
the steps of: registering, at a first switching station, at a request from
a second switching station, subscribeﬁ service information in a managenent
unit provided for use with the first %wjtching station and managi ng

subscri ber information; 15 and transmtting, at the first switching station,
t he sebdatcon i désigmatoad ragi st dregit imathennamfagenencaddi tteémmihatiesond
switching station at a request fromthe second switching station. In the

si xt esitdnakpEromofa management iunviht pooyvidest efox upeowiddd a seboard ber
service information registration nmethod 20 conprising the steps of:

r ecei dwigiclatng statibinngnd: managing Isades¢oibesgisfpamadnien gimla Cese a
nobil e station; and deleting, at the switching station, when the |ocation

r egi stimrentegsubsariberesedyiemeldf opmadasr i ababdciigermgbitece
information presently registered_in a first managenent unit provided for
255 us & tattirn hdesionatiary as athendgsd imaatPRgosubber cadrl itgBrERALS®N and
registering, at the switching station, subscriber service information of
the msHignaktis ot thagifderad aiy @ ayagpmendc #nidh ReRy tded: £6F ¥isghal in
the first 3 MAY 2006 - 14 mnagenent unit provided, for ugse with the

swi t cHiid skRei §4rst r?“él'EﬁQé“\ﬂglegrfeaﬁboguﬁé’@r iFEradeing; S&0%fot &L on can be
newy . reqistered in the first managenent unit provided for use with the
smﬁtcHFﬂggg?%f?BH: 5 According to the above nentioned configurations, a
subscri ber ' an the, .acco é%gif¥1
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10 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;

15 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

20 comprising the steps of: receiving, at a switching station, a
locationregistration 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

25 use with the switching station and managing subscriber
information, and registering, at the switching station,
subscriber service information of the mobile station that has

transmitted the location registration signal in the first



subscriber information. The above and other objects, effects, featygy R

10 advantages of the present invention wll becone nore apparent fromthe
foll owi ng description of enbodinments thereof taken in conjunction with the
acconpanyi ng draw ngs. BRI EF DESCRI PT} ON OF THE DRAWNGS 15 FIG 1 is a

di agram show ng an exanple of a configuration of a conventional nobile
comuni cati on system and an_exanple of processing when a | ocation

regi shamagamerfuusdti Prevéded Eon ygeawdithyrtdie sBEMtERIiNg exbafliomns a
configuration 20 of a nobi]e caonmunication system and an exanpl e of

pr oceddi AgCafife WhelQ R i VAL EEFiNa TSR LEGueBE onafben Gapnhber pextly
enbodi nent of the present_ invention; FIG, 3 is a diagram show ng an exanpl e
of a E6MiShRBedoAn bhex fLfisEHPrABagematn, unibspEPELded sEar gu&gr #htdhowi ng
an exanpl e of. processing when a call origination request is made in the
firstt@ﬁbéﬁFHEEPlﬁg 4t HPBsent invention; 3 MAY 2006 - 15 FIG 5 is a

di agram showi ng .an exanp of .processi ng whe a call termnation request is
mello in { RCPPRCANGLEA! kB AHOVE [BSpEdaNRd | GORATAIEARI 1% & o di agram
shomﬁn%.an eﬁg | e _of processing when | ogat i on rgﬁistratio request is

mde PROEHE SetbnG 2 nsBAWERE S5 Thee pPEBSYY ieheRarngd &8 75083 i agram
the sacstiEaoht fancEEERY B &l TanAgBReny Ut bt HhliRaGels® Mo 11
subscriber information.
The above and other objects, effects, features and
10 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
15
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
20 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;
25 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;



10 FIG 8 is a diagram show ng an exanple of processing when a C%| AY 2006
termnation request is nade in the second enbodi nent of the presén
invention; FIG 9 is a diagram showi ng an exanpl e of processing when a

| ocation registration request is nade;dn the third enbodi nent 15 of the
present invention; FIG 10 is a diagram show ng an exanple of processing
when a location registration request is made in_the third enbodi ment of
the presenfl&nvanifoR; dHAgran $ROYINGGRAXMBRLfgOdn PECLRTS1BE HP@&ESSl ng
when 20 a _call origination request is made in the third enbodi nent of the
preseft G PH‘\)-eﬁthHﬁlngF(’ionlfq%u%SHl i§r BRdshoiR nihant xSt enRRdngass Ohg
when P._r%.call terE1nat|oq%iequest Is made in the third enbodi nent of the

preseft’S RFERAT™M; 1P EO18 is a dlagran1for expl ai ning attach state and
det ach }aig MAY 2 Q6 - FIG_ 14 is a di agramfor e%aml n% an
exanpl e of " $8€reltitfig? Hﬂﬁﬁ?@ SPQMISY b X UNBLEr Pife PLEGSF EE N tlon

cohmufl ia?ﬁﬁaohegegl&%aémzs%ie%%[t??ﬁsmﬁ‘%ﬁ”se“ﬁ%ﬁfﬁ%e e AeSaiket)
uni t %§§§é§9§§88@m£H @%{gg state; FIG 16 is a diagram for explalnlng an

exanpl'e g "a no &%t ati on whose subscriber service information

o Loen® REbELICaL8 Bl So8 LR AN SPANBD 82 BRI phoPumRA |
a call origination request is made in the second embodiment of
the present invention;

10 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

15 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

20 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;

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

state;



overwitten in a subscriber managenent nenory of VLR and FI G 18; 32 6
di agram showi ng an exanpl e of processing corresponding to the ex &%ﬁ 89
processing shown in FIG 9 when 15 a location registration request is nade,
in a case where subscriber service information is acquired froman HLR

DETAI LED DESCRI PTI ON OF PREFERRED E | MENTS 20 Enbodi nents of the present
invention will be described in detail with reference to the acconpanyi ng

dr awi ngs. FEGRST4EMBGDINENTY aml Bpr2ekplaidgiing @n sxanpdeadf exabpld isgfg a
configuration of a nobile communication system and an exanpl e of processing
25 wheénmgbiideatstart keni whpgei shbsapikeri serNded dnfrrnatdonedsodionde  of
the present invention. Referring to FIG 2, swtching stations 111 and 112
have UeReted1 and 122, respectively. The VLRs 121 and 122 may be provi ded
inside or 3_MAY 2006 - 17, outside the switching stations 111 and 112. The
VLRs 121 BRE- 12 isintcRigod afndieing @n texeBppectaf elyauidedng the
switching stations in nmanagenent of subscriber_informatjon, . nanage .
subscFPPRBrn HF 3t HRR 8hadGcRtald SEFYdCEPTHR} B WRehat RENSEAY1Ce
subscri ber location informatjion. An HLR 140 .is managenent unit which is

provi §8RGLRMe peRdEnMANaFe S WEPENGRMERLERSAON AP TR ch nanages subscri ber

i nf ti FI 31 di how . I f fi I f
ui tchi ng BEGri 5. T51R DURTEAMEOE SPORPEAh A SHEUW L8| OF (RO LBLLIa 101
o ogCRE AT 3L 63 SR, St Ly SeE\ AR BELLRR AR Shand s
193. é%ﬂ#%é&} may be provided inside or outside the switching station 111,
as are those

10 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

15 a location registration request is made, in a case where

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

20 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
25 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



descri bed above. The control portion 191 perforns 15 communi catiog g{%
other switching stations, nobile stations, HLR5, VLR5, etc., thr d\é’lﬁ @6
comuni cation portion 193 and other swtching stations, base stations or
the like. The VLR 121 has a subscri be7r _hanagenent nenory 180 which stores
subscriber information. Qher switchi ng stations (the switching station 20
112 etc.) can have the sane configuration as the switching station 111.

Ref eroutgidgaitthe csWiGchingvwbations |1d stand ohl250 TheeYLRs oh2anaardka 132
of the switching station 112 into an area 131 of the switching station 111
havi n§22he WaiR 1 2arehmanagemente pined 25T e Aperddivialy nagbdr bof Blescri bers,
the switching station 111 receives a location registration signal fromthe
nmobi | switghiigyg gabatiomsszin onappgengntandf asybisassiien Spfpmptipnper
service information about the nobile station 150 fromthe sw tching 3 MAY
2006 manggeststhpriber dnkereatdwnsy {Hechras SHOSRIIPRIsSHTGHCE50 has
been | ocated. Here, no subscriber service information can _be newy

r dgi siafeamat ioe an® suhs¢ribsrsocaipipny dnfempasiprnchi Ag H;I;'tRatll“d)n is1

regi sters subscriber |ocation information about the 5 nmobile station 150 in
t he I-ER“EEGQGN?@ZZBMESW?%C& bPeBT Oé’drdr%% ﬁd}%mﬁnfiﬁf‘&%ﬂfo FYREEReNE R 121
I n the, case where scri ber service . inforpatiqn can be registered in the

VLR 15%atipps SV\?‘Pghf"’ C&d{‘%ﬁgfﬂ Sf’rH?"?ﬁaW' Lot Igga &Rt on

registrati processin | The swi tchin tat on 111 can 10, store in

he ot or agolGor Bi i SoB1GORAE WRAVISE, ArhEkIR TonoL of (b T o

15 556y By THE ORI ST A8 BT Sl e

trbat BBQ‘%&rdrpe.‘L@f%ﬁ/i&ﬁ 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

15 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

20 112 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

25 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



I nformation of the nobile station 150 is not registered in the 15 %hﬁY%%§;
when call origination fromthe nobile station 150 or <call term nationt

the nobile station 150 occurs later. FIG 4 is a diagram showi ng an exanpl e
of processing when a call origination;gequest is nmade in the present

enbodi nent. Thereafter, when a call origination signal is transmtted from
20 the nobile station 150 to the swtching station 111 (in S31 of FIG 4),
the sREe&HioR LtatiBnVReEeGRTEIISURLET Hdie JBPhide sitFthmt 187 BsBut the

mobi | e station 150 frogmthe HLR 140 (i, step S32) since the. VLR 121 _has no
PeRb LRt eq- | HBFRu Fih SUROGE LBRE RY Lo8: PR R mAToL ORnEAR. b

:affghin stati.o 1&2 25 ntL ky rfor cal | r} i nati on congec i_on
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per f opfR s‘%Pi"&cﬁfﬁg‘e%actdﬁb re Qsziud(}ﬂnﬁﬂysé%}ngﬂé’téé'f 3 +BNRPDI MENT)  The

arrangenent may a rnatively be at in case ere a switching

stati pBgRaRAt {68! SE6Ee8YANY (B S56)VI C@hel SHEMIRY s'tAticn AN ¥R 1t

regi sters the subscriber service
10 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
15 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
20 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 $32) since the VLR 121 has no subscriber service information
about the mobile station 150. Then the switching station 111
25 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.



t he subscriber service information fromthe HLR 140. "Another sw

station" may be an adjacent switching station, a switching station in whose
coverage area the nobile station has,fpeen |ocated, a switching station
having a | arge capacity VLR etc. A %irst candi date, a second candi dat e,
and so on for 20 "another switching station" may be determ ned in advance
wi t h Whespécicalbl ekermdpiatciomoregueisdn isnmadenkosthec Mok ke ssfagion
requests another switching station to register subscriber service

i nf or A&0i.0f2 lidhEerBdnadt AN sRF PERSHI NG &b sq)iba pesrfarred NREMARLY
service information. Each switching station 25 stores information that in
whi chs¥ere Hhe usubsicaab ek ¥Peatian oknheregtdon nebabhi (thestBePédenas
stored, if it had _ subscriber service information registered by the another

swi t cAItAG It A RAS aPEPILSAFEGhEY euPHAtSH dThdthe kBt 2403 MAReFOGE - 20
Ty obglh hetmitenton starpdntedhe manit S tabiona s sikrarend ted <
?n‘iﬁffrgbi’?ée%?%fc%ﬂﬁ%gﬁﬁﬁ%&{ !@ii%ﬁ%ﬁﬁ%?'ﬁé St ”aéfcviﬂyéhﬁﬂii‘?
FIG 6,is. ' i . ' . '
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havi ngatlriﬁ.t\éﬁn%é%t%nﬂbpgée@%ﬁ Segi?gggggqm mum nunber of subscri bers,

the swmtching s I'on 1 "receiv i'on registration signal fromthe

mpi | @ sHNPEMBEBIMENTPL of FIG 6) and acquires (in S52) subscriber

service

information in the VLR of another switching station instead of 15 I.ring
Sty Agbe

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

15 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

20 "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

25 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



i nformation about the nobile station 150 fromthe switching is statyRy bdé
I n whose coverage area the nobile station 150 has been |ocated. Here, no
subscri ber service information can be newly registered in the VLR 121 (in
S53). However, the switching station,l11 registers subscriber |ocation

I nformati on about the nobile station 150 in the HLR 140 (in S54), as it
stores 20 corresponding information in the VLR 121 in the case where
subscithigepubsoniher ¥ vaceohné@rmst ey of el mobike stRtipn irFdriser,
the switching station 111 registers subscriber service information_about
t he oW ¥L&-at Thensyi ntheosWatching § hgtiopatiodh TEGPINER the VLR
switching station 113 in this exanple). 25 (in S55), and naormally conpl etes
| ocat ABnWhiéghsthatsehsprdbesseFvice SSOrmpEion i Starss -amhsiviiadd an
exanpl e of processing when a C'%!l origination request is nade in the

pr eseRT TGN Hent £ gmlvﬁl?ezﬂ'@é’ = %1St<‘\‘/ﬁéﬂna06aFF1 tgrmtdhiong ke the
transm %t_ d frorrtthe nobi | e i‘taition to the swtching station (in S61 of
FIG CrSTRAELPY; OHGHNS | f& -anot her VLR, the switching station

ot her VUREG? nbs E8p aEIPEan pERPBARS G IR oD TR OSHARER PO e ~ -
pas6?y p I Bi-flaPloRT &St Folf
processi ng i.n.n86g - When the sw itlcéhi ng _station requ%sts he .an tlher t
it o b ABroRChS AShERPE TRubERmanale "t USRI R LR
2ot D6, B LA BB s 19 AU RERE Lo AR
DrocatBeh AN 7 S8 b e Rttty Erueshnl 1PABG M HEEREToL or
10 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 S$52) subscriber service
information about the mobile station 150 from the switching
15 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
20 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)
25 (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.



station (in S71 of FIG 8) after registration in the another 15 §$hgggb&g
station, the switching station acquires the subscriber service informtion
about the nobile station fromthe another switching station (in S72) and
performs call termnation processing,(in S73). \Wen the switching station
requests the another switching station to transmt the subscriber service
20 information, the another switching station transmts the subscriber
servi ce i nfBemta opald oFd FinathpRg ssianabnis traremivbed ¥EQM tkean
alternative to the nethod of using the nethod of acquiring subscriber

Servi AR HL@rRERT SATY £BnT RRCSMLRCTEAD GrtaDEDR Hel hrihb @ o g ok & 1R
subscri ber service informati on_in another switching station, a nmethod nay be
used iFPHhFERAL1WAN: hPRgaBedhedh Vidt eitde &id tsih precesabion psaiiides s
service information presently regjstered inits ow VLR to enable 3 NMAY
3006, F0% G8 bSO L So AEOTHAF L OB aPANY 137 AHOPOH SatShA L AORotE oM

Fi e Ohe SharBaraShohtfg ShPR D) 03B HARESEP g iHon OBLALPALk T
registration, request is_made in_t@g éhird gnbo I.ment .gf t.he prgsgmt
i nventTBNCARERT I HEBPFAG dtiDro88d - molfBET ¢ FHETGPR G B LORe
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10 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
15 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
20 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
25 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



been located. In this situation, no subscriber service 15 inforna%Tﬁng be
newly registered in the VLR 121. However, the switching station del et es
one of pieces of subscriber service information presently registered in the
VLR 121 (assuned to be subscriber seryice information about a nobile
station 151) and registers the subscriber service information about the 20
nobi l e station 150 in the VLR 121 (in S83). The switching station 111 then
regi st@glssimatippeptl saks @onibatroseavise abvtermpdiapmbeuttatnohids® in
the HLR 140 (in S84), and normally conpletes |ocation registration

pr oceS¢iadglqn kgt )hashkrapsaideredta nkgcabioncRegi&t smeROBNE1pNEde idt
subscriber 25 service information presently registered in the VLR of the
swi t cBAit®y WxtYBR-i s del eted, deletion fromthe VLR of the subscriber

| ocation information about the npbile station 3 MAY 2006 - 23  corresponding
to the subB&Fi-bdr iSed/ i@ IRBr FROWINT AhELXYBP LT PTAFRSFLRE. WPER 10

I s a diagram showi ng, an exanpl e of processing when. a |l ocation registration
r ejuedt 1PSatd RN e Jhatpredon & b maderyd e dhingshbodipenion

registratjon signal is received rom.the hile statjon ose bscri ber
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10 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

15 information can be newly registered in 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

20 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

25 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



15 In a case where the switching station receives a call originat i33\3 '%iz%gl
fromthe nobile station whose subscriber service information has )
deleted (in 5101 of FIG 11), the switching station acquires the subscri ber
service informati on about the nnbi[ez§[ation fromthe HLR 140 (in 5102). If
the 20 switching station cannot new y"Tegi ster the acquired subscri ber
service information in its own VLR, it may del ete one of pieces of
subscepbzespandirgi toorthe | snbpraddret yseryisee riguf ormatd oroviro VbR and

regi ster the acquired subscriber service information in its own VLR (in
5103) defeded hies sinhdpifedt ati on perforns 25 call origination connection
processingréin 5104). FIG 12 is _a djagram show ng an exanple of processing
when a cdl1Gt el @i hat 2 odipggass ShoyviRdean reXaRPpLe 9EnPTORRYS HBG: Whe Ay
2006 - 24 In a case where the switching station receives a cal

t er m Aatoetsiomaresd stiatbdn| sesuas onighBades ot ckhgepresant ce

i nformati on has been deleted (in S121 of FIG 12), the switching station
acqui eBodi@enbscri ber service information 5 about the nobile station from

the HLR 140 (in $S122). |f the, switching station, cannot nﬁyi regi ster_the
acqui red stRERPELCT s¥DATLE 1AFBAAN 5RFLF XL HRR SAE; tlgra‘ilegéllé’teéi one

oun’ VEROR e, JTQB &1 o1 R Sickfier BHOR ATPBOF- D8 E VAP B it GRIES 191 | t o

A RS PSR S I I S AR L S
whoscagRRR e, §FPYsRbLOLERH e Pobhatol Bt SpeshBtiat 0
&P SERAiUh POYR" i 8520%n SR PinMBEL)E SIfd i P8§ister 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.
15 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
20 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
25 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.



For exanple, as the nobile station whose subscriber service infogg&k&gﬁm;s
to be deleted, a nobile station which has made neither call origination nor
call termnation during the longest tinme period till the present tinme can
be selected. 20 Also, for exanple, as,jhe nobile station whose subscri ber
service information is to be deleted, a nobile station in detach state,
i.e., a nobile station which has nade neither call origination, cal
t er mi nat i ohnndr dagsatwbareeding rawibahiog shatbenr Feesdyesi adcalline, or
a nobile station whose power 25 state is off can be selected. The second
exanpterminatptogesdansel ta gbeamobH & station whageamuscekbrai ni ng
attach state and detach state. Wien_| ocation registration is performed for
a nobPeEvigmvinhormatinn hag ikpen dehetend gnsSdid brirkdkES-t he)st &he of
the mobile station attach state. Thereafter, the switching station finds,
usi ng S¥itGGhkngostabaiore 3sIuERE hEBPe SUPHGT1DQT 198 Ve C&t AMHRATMARIAR has
made neither, call origination, C%|| term nation nor 5 | ocation rggistration
fo? pPESMtertheclopd i SR tirRe fnPR nehe BER Jr4Q helBwSldd hy sthtEBR and
makes the state of the found  _nobile statiqn detach state. The sw tching
stati SV ATt IRE SEAPEtoRH IYohPRd Shat (b BSTCH &7 AP SHRAR S
receives‘,jronnt ..o .l e staLi%ng d%&‘ h.g%gﬁgl(%gﬂéf ting tﬁat.the ower
to ha898ecdie WHO? é‘ﬁmalrﬂ)ﬂﬁtl e CX i O wh K% PPaRh BEECES makes
call aqrd qi ' al | r 1y ' 1 Qcati | strati he _swi,t chi ng
col ! 8 S Ok rhAIH N EGBE 1P 3 Shenf 5 R Q0 obg o
stati grPorkodhatdys 61RE + AEUMLE: rEUCENDLRIAHAIOWETy {1 E8NHR dEnalisidlp &
timer periodic Ts routrng update tinmer), a location registration signal
t9th8n 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

15 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.

20 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

25 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



switching station to request location registration. Attach state g ?ﬁ gch
state can be represented, for exanple, by using off and on of a (332 X §
flag. FIG 14 is a diagram for explaining an exanple of selecting 20 a

nobi | e stati on whose subscri ber servi information is to be deleted. In
FIG 14, the timer #2 columm shows, for each nobile station (subscriber),

el apsed tinme since the last tine the nobile station nade call origination,

cal | s&akieqi on sWitedutn@nstpddion makes. thiee shatei of dherinmbide s
priority (rank) for 25 each nobile station to be selected as the nobile
st at i 8k akHeFe atdianh stgske serThesepdt@im itiigh sivd tch g it &an Fandse
exanple of FIG 14, since the state of npbile stations A and B is attach
st at eUEAAG Retimae #2r (Mohike AQtixpRachakde bimerle: f£MRBlR SBALAPPO06 -
26 the npbile stations C and D have hi gher priori tl t han the npbile
st at i BRACR s made pedthedbidel st aFighaatalhg ¢aelshprmdnatelonaneghi | e
station having | onger el apsed_tine has higher priorit Therefore, the
7obi | LOSEHHh TSRS LRAGHAN f 95r PESSBtETTIHacH REBHOL Sf HRe CLRAKRS he
nobi | e _station. B has .hi.gher i orit t han the bile station A The bile
Stat | BFomBSe thsu it ng, SF a8 Tom AR Mk E The o el of ez honed
sel ect ed .i.n cqnsj deration of ¢a ni gation .state of bhile stations. In
gener BPOAtR. ST MePach TRy et FoRiRe ssruyt Zha0i Rakes "
Tobi | g8t Al A, COET eSRRN Y <L, deLehal] SUASALT DgRofenY G Lofgrmti on
IS i n comnunication, e conmuni cat'i on s di Ssconnette uncondi tronally.
Ther efqr . b At L €siS§HRSC{AR g\ i ' iIs to
po. doFLely tAE hoBi TRLEELTOR o Hl KaRR% 1 SHATIAATETnY TR LAY
Sg echad bdBshel SE£WNefhen a mobile 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, using a timer #1 (periodic
15 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
20 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
25 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,



a switching station intends to select a nobile station as the 006
station whose subscriber service information is to be deleted, andwqu%He
nobile station is in comunication, the swtching station can sel ect

anot her nobile station as the nobile 20 station whose subscriber service
information is to be deleted. Conmunication state of each nobile station
can be nmanage for exanple, at VLR or a service control unit performng
cont r dihe F@g&h% Rt abLengr 6cardi P diave hkghe EPF 05 R Ehear theymphviley
managenent  tabl e of communication state. 25 FIG 15 js a _di agram show ng an
exarrplséﬁtﬁl?’ﬁﬁlﬁ anghB . cobptmean mobike stafrions hay kg dha §@Im%ﬁttat%en

t he servi contr.o| it es t he onnunlcatlon state. In this
enbodid# 136{3 §§ﬂﬁ’c‘éﬂ2}ﬂ1‘f+%9 1gerehaBiedebiipsh %ﬁéﬁlgwaﬁfcwﬁ@ré%Y 2006
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obi | Ecqg%tﬁgﬁ U 2ER B EHFEOR Korvi co i nformation 1s to be el efed. In
the exanpl gof (ELG) JG.r S 16E JHIESLONTHALGAHAN Sf&%s?%{n gmgns ions A

and D is nOt in conmunicalTon an and Cis
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10 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

15 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 themobile

20 station whose subscriber service information is to be deleted.
Communication state of each mobile 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.

25 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



subscri ber service information, the subscriber service infornatigq%g§2mm
subscri ber service information possible to be overwitten (subscriber
service information possible to be deleted when the maxi mnum nunber of
accommodat ed users has been 20 reacheg,in VLR) or as subscriber service

i nformation inpossible to be overwitten, and selects the subscri ber
service information to be overwitten from (pieces of) subscriber service
i nf or BhAtdPHos e esvdtghingrsfation Fbl trawgines commynisstibon to
regi ster subscriber service information of 25 a subscriber. who frequently
uses e6AtEnitfatedfhadiolibkersbatianerefce sRIYHRR | 9ANtHSds MBlE tlglbe
overwitten, and register subscriber service information of a subscriber
who rBBERL VR sl BS VR SRS © st TOfhlMe cBBTYA CEs CUBEERLb&N e Lpte and
inforna&ioqﬁfossible t.o be overwitten. FIG 17 is a diagram showing an

exanpP&-6C e#%r?ﬁ&%%@%ﬁ%%?OBQQQlﬁQ@tBeEBQRﬁﬁvwF??eWO enshpédon
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o, BBl R TS RORHL B8, FRATORS, CRYBEA LS OA Foi 1 1

I nfor gRLLQN FAMMBE1389W 1 £01 Sh8MAHLR MMEN; kORI o M EGRlurAld #Pion and

10 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 subsc;iber service
information is to be deleted.

15 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

20 reached in VLR) or as subscriber service information impossible
to be overwritten, and selects the subscriber service
information to be overwritten from (pieces o0f) subscriber
service information possible to be overwritten. For example,
it is possible to register subscriber service information of

25 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



other than the first location registration is nmade as well as mh%gﬂkgé
first location registration is made. FIG 18 is a di agram show ng gﬂ%Ie
of processing 20 corresponding to the exanple of processing shown in FIG 9
when a location registration request,js made, in a case where subscriber
service information is acquired froman HLR. Wien the switching station 111
having the VLR 121 whi ch has accepted the nmaxi num nunber of subscribers
r ecei gemmanigrition as sehssridensaerghae inbormad imbipessibilicotol®® (i n
Sill of FIG  18), the switching station 111 registers subscriber |ocation
i nf or AHELYFideRR - t he nobile station 150 in the HLR 140, and receives
subscri ber_service information about the nobile station 3 MAY 2006 - 29 150
fromthe HLFE 147 (s asdiggramshowhed AR ARl etf iRFeRATingepBt a5€ghe of
pi eces of subscriber service information presently registered in the VLR
121 aRASEdHlA fFQ PRe O¥IEFibERD 1YiRR RRLEr AMRATSABAG thPeobi | e
station 150 in the VLR 121 5 éln S113). In this way, locatign registration
prioceQ¥PRYLIiL toR, kB By SHRFFELRET MArRIeNenAc &R RY 06 MR or t
i nventiQn, .as describednﬁi ve, a ,subscriber can acquire servjce w thout
depend¥iEENINY fFatieR géf?SﬁS@%&ﬁﬂﬁ%P%ﬁr%bﬁﬁn%ﬁEW&ﬁF*&H OXRRERYanages
10 subscrhgﬁf infognation. Thﬁ£ Is,, the s sten&g!loms Iogiti n
r egi sPPESHEHE &P 1 PEr OYiGTHE bht&Rd 1h 91 ¢ BF ffndBilo PHFILRIS &go PGr
subscri bers .as_an excess ove h | mum r. of. acec dat ed
subsc?ysamﬁfgﬁﬁphn?é%c%ﬁ%%%E%Fg gﬁhé%#%ﬁ#??%eﬁ¥ﬁﬁ oﬁﬁgﬁgékﬁﬁgg'provided
Lo SUPRELIRANS BY 1 Bf ECUSYCIELAG P ShRaPBIOT S 1APBSRITRS! thMpt i on
has bee escribed in detail wth
.0 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
15 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

20 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
25 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



respect to preferred enbodinments, and it will now be apparent fr?WL&?%M
foregoing to those skilled in the art that changes and nodifications my be
made wit hout departing fromthe invention 20 in its broader aspects, and it
is the intention, therefore, in the appended clainms to cover all such
changes and nodifications as fall within the true spirit of the invention.
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terrriﬂgtrj“m%ggginptl% (Iirls)pjlhe51§1t4a)t_i on; and neans for acquiring, when the

call termnatlon signa recei ved, subscriber service information about

the nobi | epagtatidahg de5| B8t fedend deSidieibAN 8k BB A bed €ABLIRA, D
signal from a second managenent unit managi ng subscriber information in a

case WadsxriepUbaer ifefusLeVisedvitOrwRthem takiippehfeneebide tRkation

designated as the destination of the call termnation signal is not

regi sheicthmadat i bhsicapdefeyedif Winapagemésd unit which manages

.0 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

15 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

20 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.



for use with the switching station and managi ng subscriber information.

The switching station as claimed in claim1 or 2, characterized i ﬁMﬁtho%u d
first managenent unit is a VLR 4. The switching station as clainmed in claim
1 or 2, characterized in that said second nmanagenent unit is an HLR 3 MAY
2006 - 31 5. A subscriber service intogoati on acquisition method
characterized by conprising the steps of: receiving, at a switching station,
a call oyamgr ned icpsigmats.froma nobile station; and acquiring, at the
switching station, when the call origination signal is received, subscriber
service information about the nobile station that has transmtted the call
origination Isi gdalswibtmhdre@cohd tiemagenenacisini zedalivng subsdsiieg :
information in a case where the subscriber service information about the
.mobile stati sieamatt orast e FaAYHRE dCrd €§I1I916‘r?6%ﬁ§t FoAN St M iaMetti een
reglster§ n a firsf managenent unit provided for use wth the sw tching
station ﬁ& aglﬁ' subscri ber information. 6. A subscriber service
information aeauisi kb nar@cbbﬁim@hawr?rtﬁ@dc%mc%@ig&h%gcMﬁ §&@B%10fls
receiving, at a switching Station, a call termnation Signal to a’nobile
stati onreamlua@qulgumgcrabdﬂﬂeeswﬂcmmgo&tn&m Don aheot ttree paldli 14 etaitiatn on
signal is received, subscriber service information about the nobile station
desi gnatbatadras desansatitoredf thaecedll onicrimabiponssigimal from a secomd

managenent unit nanaglng subscri ber infqormati.on.in a _case where the
subscri BeRraggyept v 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.

2. 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 themobile station
designated as a destination of the call termination signal from

second management unit managing subscriber information in a

V)]

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.

3. The switching station as claimed in claim 1 or 2,

characterized in that said first management unit is a VLR.

4. The switching station as claimed in claim 1 or 2,

characterized in that said second management unit is an HLR.



I nformati on about the nobile station designated as the destination of the
call termnation signal is not registered in a first managenent @rYIAY 2006
provided for use with the switching station and nmanagi ng subscri ber
i nformati on.

- 31 -

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

receiving, at a switching station, acall origination signal
from a mobile station; and

acqguiring, at the switching station, when the call
origination signal is received, subscriber service information
about themobile station that has transmitted the call origination
signal from a second management unit managing subscriber
information in a case where the subscriber service information
about themobile station that has transmittedthecall origination
signal is not been registered in a first management unit provided
for use with the switching station and managing subscriber

information.

6. A subscriber service information acqguisition method
characterized by 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 sexrvice 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.



