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| N\VENTI ON 5 The present invention relatesto a switching statio

subscriber location information registration nethod, a subscriber service
information acquisition nmethod, a subsgriber service information

regi stration nethod, and a subscriber service information transm ssion
met hod. 10 DESCRI PTI ON Ot THE RELATED ART There are two nethods for

" nobility control in womIﬁﬁcﬁﬁﬁﬂﬂﬂpcgpigﬁgz%NWﬁ§?¥QEne Locati on Regi ster)

method in which 15 location information and service information of
subscri bers (users) are managed by an apparatus physically separated from

a switching station; and a Viglt | gister) nethod in which

subscri ber 1 ocation inforna¥#§&%hﬁ%lg@ﬁ%kﬁge#“?gpﬁgtion are managed by a
"VLR in a switching station. 20 In the case of the VLR nethod, if the

| ocation of a user cannot be registered after the maxi num nunber of
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tern1natipn e user .~ I'n~connection processrng ocat1on
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function of the _VL “method, when a no |!e tation noves into an area
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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
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.

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 location registration 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



of location area and transmits a location registration signal to the
swtching station. The switching station acquires subscriber service
i.nformati on about the nobile station fromthe switching station in whose

5 coverage area the mobile station has,been |ocated (fromthe HLR at the
time of the first location registration). Al so, information on the |ocation
of the npbile station used at the tine of call termnation is registered
in the PERLOgAdd amarepmnd transsitsaredogaddion gagiskrabion: gagnal
switching station Zo perforns call origination processing by using
subscriBgrtﬁ%wﬁWi¢°¢¥#Srﬁ§FF&9q¢cnnthe VLR. At the time of cal
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switching 25 station 12 in whose coverage area the nobile station 50 has
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registered in the VLR 21 (in S13). Therefore location registration
pr ooesspegfortiss calliatriginationlgrocasstipndgthy e ing 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 diégram 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 receives a location
registration (request) signal from the mobile station 50 (in
S$11 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 (registration) of subscriber location information in an HLR 40 is not
performed. |f the subscriber nmakes call origination in such a situation,
call origination processing is not normally performed since the sw tching
station 11 has no service 5 information_about the subscriber on the VLR 21.
Call term nation processing also ends in failure since the subscriber
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possible to be registered in the VLR depends on hardware

10 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 acgqguire 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 v}here

no subscriber service information can be newly registered in



4 a first managenent unit provided for use with the switching station and
managi ng subscri ber information. In the second aspect of the present
i.nvention, 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 origination signal is received, subscriber service

i nformati on about the nobile statlon has transm._tt t he |
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managl ng subscri ormation In a ~case ere the su er service
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call termnation signal is not registered in a first managenent unit
provi dethad dirasemittad! khes\ddXhi sHigiaktabnaRd gl PGmsabsetiodd 25

I nformation. Here, the first managenent unit may be a VLR Here, the
second mamagremett umit mandging sdbscriber information in a case where
10 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 information.

Here, the first management unit may be a VLR.

Here, the second management unit may be an HLR.



5 In the fourth aspect of the present invention, there is provided a
switching station conprising: neans for receiving a location registration
signal froma nobile station; and neans for registering, when the |ocation
registration signal is 5 received, subscriber service information about the
nobile station that has transmtted the |ocation registration signal in a
management unit provided for use with another switching station and
managi ng subkRr ther fouiheaspectnof @a@eRMﬁﬁ%nﬁoin§GB§éPPbeﬁhﬁ#®|%%

I nformati on can_be nemdy re%bstered in a io_managenent unit provided for
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means for receiving a call termnation signal to a nobile station; and
means f@hbsﬁxubérngerwheétﬂnfdxmétisﬁnbaﬁtb@wﬁaﬁuyﬂreglseéehwedn a
10 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
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



subscri ber service information about the nobile station 6 designated as a
destination of the call term nation signal from a managenent unit provided
for use with another switching station and managi ng subscri ber information
in a case where the subscriber service. information about the nobile
station 5 designated as the destination of the call term nation signal is
not registered in_a managenent unit provided for use with the swtching
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for registering subscriber service information of the nobile station 25
that haprdwigedtd ewitithims aitati dre Yonpgri ¢ Dilg § i s ifdr hegifdtieiting,
managenent unit provided for use with the switching station,

10 at a request from another switching station, subscriber service

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



In a case where no subscriber service information can be newy 7
registered in the first nmanagenent unit provided for use with the
switching station. Here, the may further conprises neans for registering
subscriber location information about_ g pobile station in a 5 second
managenment unit managi ng subscriber information, and neans for receiving
subscri ber service infaormation about a mpbile station_fromthe secqnd
managenERgigtare dibe therstynaragspenta it RECYEIed: EPT HifeWitd

| ocation._regqistratjon ignal is received, subscriber |ocation information
about tﬁ@elg“ﬂﬂ:tﬁ Je“%t%f?'gf‘roflhat has transmtted the location registration

signal in a ,econd nage t_unit managi.ng subscriber infqQrmati.on
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subscri ber location information about a nobile 25 station in a second
managensignal dsraeagiinged | bsabsoeliberf Aodaition Esehatibanaboatswhe hi ng
station del etes one of

10 mobile station that has transmitted the location registration

signal in a second management unit managing subscriber
information, receive subscriber service information about the
mobile station that has transmitted the location registration
signal from the second management unit, delete one of pieces
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 fér
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,



pi eces of subscriber service information presently registered in the first
managenent unit for use with the switching station, 8 the swtching
“station may decide not to delete, fromthe first nanagenent unit for use
with the switching station, subscriberg Jocation information about a nobile
station corresponding to the subscriber service information to be del eted,
and wherein 5 when the switching statjon receives the location regjstration
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service 1 nformati on about the nobilfe station fromthe second nanagenent
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registered in the first managenent unit for use with the switching

st at i onmahAgemenitc impt sfatri ase wthdalisd eswbechingi statiefn subscri ber
service information 25 presently registered in the first managenent unit,
andio egi st eliere, the switching station may further comprises means for
réceiving 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 éubscriber 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 acqui red subscriber service information in the first managenent unit
for use with the switching station. 9 Here, the switching station may
further conprises nmeans for receiving a call termnation signal*to a

nmobi | e station, and nmeans for acquiring_subscriber service information
about a nobile station froma second nmanagenent unit nmanagi ng subscriber s
I nformati on, wherein when the switching station receives, after deleting
one of pi eccHeBe.sthegrhiehingstatiandnamEuther CORTISes eanrs &PF n
the first managenment unit for use with  the_sw tching station, ,a call
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and powgstatiide ebriebpoadiziy stdttRe@sdeleted subscriber 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, as the nobile station whose
subscri ber service information is to be deleted, a nobile station which
has made neither call origination nor 10 <call termnation during the

| ongest time period till the present_ {jme. Here, the switching station may
select, as the nobile station whose subscriber service information is to
be del et ed 5 a nobile station which has nade neither call origination,

cal | te?ﬁ%a‘%?%‘ﬂiﬂéitllo@c@w?éﬁgrBBPSIEQ%Q%E tHre perdad tilde fhsPTagend
time, oy.a nmobile station whose power state is off. Here, the swtching
stati on*18§-sel ect the nobile station whose subscriber service information
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subscri ber location information about the nobile station that has.
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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.



25 managi ng subscriber information in a case where no subscriber service

I nformation can be newy registered in a first managenent wunit provided
for use with the switching station and managi ng subscriber information. -
1 In the tenth aspect of the present,jnvention, there is provided a
subscri ber service information acquisiglon met hod conprising the steps of:
receiving, at a switching station, a call origination signal froma nobile
station; andIBcgher itentls aspeat ofi the myresent oknvepsdomhe there is
origination sigpnal is, received, subscriber service informtion about the
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term nation signal is not registered in a first nmanagenent
10 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
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, at a first switching station,



unit provided for use with the switching station and nanaging 25

subscri ber information. In the twelfth aspect of the present invention,
there is provided a subscriber service information registration nethod
conprising the steps of : receiving,_at, a first switching station, 12 a

| ocation registration signal froma nobile station; and registering, at
the first_switching station, when the location registration signal is
recei ved, legpidonpdregigiratipnf sdamalorfremont meohalgoisitat am:  andt hat has
transmtted the |ocation s registration signal in a nmanagenent_unit

provi deBegdptezdng + Bt thee£d78t fMitigHng 5iia emn Iviven dehe gl eedtipPhper
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unit provide use w second sw tching I'on and managi ng

subscri pghi kRbHBRLIOR ﬁlanagsa@a%ﬁ&t%r g%vﬁébﬁ Gf'bixbﬁ%efiﬁi%h_cﬁhb”ffﬂ:g%t i on

about the"nobile station that 20 has nsmtted the call origination
signal ggitehinFHHLIGE ahll MaPRRAIRFBIbSGH bEEOY ndRdnitisge W th the
first swtching station and managi ng subscriber information.

10 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
15 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
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 acquiring,
at the first switching station, when the call termination signal

is received, subscriber service information about the mobile



Ih the fourteenth aspect of the present invention, there is provided a
subscri ber service informati on acquisition nethod 25 conprising the steps
of : receiving, at a first switching station, a call term nation signal to
a nobile station; and acquiring, at t first swtching station, when the
call termination signal is received, sUbscriber service information about
the nobile 13 station designated as a destination of the call term nation
si gnal fsbatiomadessignatedi aspaodesdifationecofii theasaddndexminahiog
station and nmanagi ng subscriber information in a case where the subscri ber
servi ce $hgBAdainem sddiAnagemaps vaid PrevitedeEpgnised wisth - second
destination of the call termnnation_ signal is not registered in a
nmanagenefVitehing staddery sndmanaging spbscriden ptitba gAge
managi ng subscriber information. In the fifteepnth aspect of the present

i nvent i ofBeFRetds SUBSCHIBOT (88T iR erEpatiey; abouls Jhaumepile

t 1 SSj .met hod . | Si th t f: registering,. at a first
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request §5epraqiseEoNd switching station. In the sixteenth aspect of the

present invention, there is provided a subscriber service information

regi stration yptdpd fi%é‘éﬁ%'ééﬁ@cf*'@fsﬁlf@ Y sen €CiveRgionl gﬁg%t §8i ng

station, a location registration signal fro%’a nobi | e station;
del eid Nngprovided a subscriber service information transmission method

comprising the steps of: registering, at a first switching
station, at arequest 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
location registration signal from amobile 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



at the switching station, when the |location-registration signal is

recei ved, one of pieces of subscriber service information presently
registered in a first managenent unit provided for 25 use with the
switching station and managi ng subscribgr information, and registering, at
the switching station, subscriber service information of the nobile
station that has transmtted the |ocation registration signal in the first
14 nanaganagememt yniti prdvided Fonmiuse t withwthehiswitehingnstation case
where no subscriber service information can be newWly registered in the
first mahBganeaseuwhergr B gubscaiber sexvice fnEQrpaking san: Penneyly
According to the above nentioned configurations, a sup cri?er can acgquire
servi ce RPOAsteradenidhe Hhrehoamanagsmetaitit REREIESAFOL HERAY t

uni t which manages . subscriber information. The above and ot her objects,
effects,th@aﬁ&ﬁiﬁ@&ﬁﬂt%téﬁﬁﬁﬁrages of the present invention will becone
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an exanp guratlon € conmmuni catl on syste and an

fxanFle gl pRRGERsE NP rORRRt3 oocat i on regi stration request is made in the
e 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;



enbodi ment of the present invention; FIG 3 is a diagram showi ng an exanpl e
of a configuration of a swtching station; 25 FIG 4 is a diagram show ng
an exanpl e of processing when a call origination request is made in the
first enbodi ment of the present inverjgan; - 15 FIG 5 is a diagram

showi ng an exanpl e of processing when a call term nation request is nade
in the first odi pent t he esent invention; FI 6 is a.diagram
showi ng an_ Elipi s BF Brotagtan Bhauing: 2B BRan s SERTerSERsRY Thet: | s
made in_the.second .emhodi ment of .t he E‘ra sent inve%tion' FIG .7 is.a

di agr anPsH8dinFSAPINALALR LPIPPEELE] ap the [irel grradiBeite fest

[ de,i | t of th t o ti 10 FIG 8 i

i agr ant R RS CERFRRELORE ) ooessing mhon a cal | term nation request
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i agr am shovh 15 o6 L8 ST FLAGFER sfbwibldf off B3p1d O ploebhing phitr?
request ahfo&&‘éfoh%%#fs’t%ﬂoi@ﬁghgg%t ismadd i&b?\k@r £888hd' &xBohLiARNt! G
10 is a diagram show ng an exanpl € of processing when —a locatlon

regi stragl ¢hd §AMESdnt SiABERtHB;he third enbodi nent of the present
invention; FIG 11 is a diagram show ng an exanple of processing when 20 a

cal | origingien yeisegtdiggrameshbBwing ah kP08l OB Broteskiagnimesnt

i nvention;
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:



FIG 12 is a diagram showi ng an exanple of processing when a call
termnation request is nade in the third enbodi nent of the present
invention; 25 FIG 13 is a diagram for explaining attach state and detach
state; 16 FIG 14 is a diagramfor expfaining an exanple of selecting a
nobi | e station whose subscriber service information is to be deleted; FIG
15 is a diagram show ng an exanple of inquiring 5 comruni cation_state of a

servi ce cont¥&F- Ukt s ghddagrans £py exrladping apnekappdgyes satecting
communi catigon_state; FIG .16 is di agram for expl aining an exanpl e of
sel ect | AgRoRLlenStation ipsm b SCBLReT HEPTELrR: LREPRISLIAN dF 1O 88 be

del et ed; glo FIG 17 is a diagram show ng an exanple of preparing an area
possiblg 'overwitten and an area inpossible to be overwitten in a

subscri ber gepent, menyyy of VLR and FIL.G 18 | Lagram.show ng an
oxanpl & of PrDGectEnds i iadkanl naorangn et airL e Ofr ShEREIIE N0 un i &
FIG.9 ' | r 69i_S Jx r t. 1.5 pad LN C re
cubshr i bortun Sl LMo be G0 LoRysh LENTEL bRl ineliRerBRe IR
DESCRI P ]ﬂi P Rﬁgﬁ) %!%E%'o?‘mﬁ@n ' . the present
i nventi %rtl)mwl be gSCI’I %gg@l n- detal w@%ﬂgggr@?g&;ﬁo t he acconpanyi ng
draw ngs. (HEST FYB@EMNaNEranoFot bgpdadndPBnSEQWPY 2B £CX8TBLS ig 2
configuration of a nobile Conmunication system and an exanpl e of
processanfiobile station whose subscriber service information is to be
deleted;

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



25 when a location registration request is made in the first enbodi ment of
the present invention. Referring to FIG 2, swtching stations 111 and 112
have VLRs 121 and 122, respectively. The VLRs 121 and 122 nay be provi ded
inside or 17 outside the swtching stajions 111 and 112. The VLRs 121 and
122, which are management units respectively used by the switching
stations in managenent of subscriber information, manage subscriber

i nf or mePHSFidec Ehe swibkehingr statlions I ihandetldn amas%gsr 1Bdr and

| ocation _information. An HLR 140 is a managenent unit which is provided

i ndependédt| wlﬁifclsvﬂe hmﬁﬂag%toﬂgll‘éﬁdrﬁﬁpﬁﬁt#ﬁ@i@wl%s‘ém Ebe

[ nformathn FI G s.a di agram showi ng an_exa a copnfiguration of
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QO her sw tching, sjajs0asa{ 4§2amVehoity Hfldihrle Id2 £iconffgiridydn he
same configuration as the switching station 11 Referring again to FIG

2, whenog audwitchinyi HratbbnioVERe éwmnmngrgaaﬁﬁanoin heas W E6RIERSDL
station 112 into an area 131
.10 portion 191 which performs various kinds of control, a storage
portion 192 which stores various processing procedures, data,
etc., and a communication portion 193. A VLR 121 may be provided
inside or outside the switching station 111, as are those
described above. The control portion 191 performs
15 communication with other switching stations, mobile statiomns,
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



of the switching station 111 having the VLR 121 which has accepted 25 the
maxi mum nunber of subscribers, the switching station 111 receives a

| ocation registration signal fromthe nmobile station 150 (in S21 of FIG

2) and acquires (in S22) subscriber ser 4 ce information about the nobile
station 150 fromthe switching 18 station 112 in whose coverage area the
nobil e station 150 has been |ocated. Here, no subscriber service

i nf or mat FhAtAgR Bd2 dAWWhosR)i eP¥eEAdRLNAERE ViR mobide, spayiophafehas: he
Swi t chi ng station 111 regi sters subscriber |ocation jin orrra on abou})ﬁghe
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t he rmbl sta I on 'S no regi stere n call
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station 150 occurs later. FIG 4 1is agrams ow ng an exanpl e of

processi feWa@l tReIPdg SEAHEBAL 1N rrﬁﬁﬂﬁllyscaﬁﬂie%st higo P €E6A!
enbodi nent. Thereafter, when a call origination signal is transmtted from

20 the nﬁégh@t&taaiimpi%dssm@ (9w $25)Ng ThatswitdRingist&bionfl Fl Gand) ,
the switching station 111 acquires subscriber service 1nformation about
t he 1obi stoxkatiirortHéOstovagehponitRadni(L$2 nor 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
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 S32) 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.



step S32) since the VLR 121 has no subscriber service information about
the nobile station 150. Then the swtching station 111 25 normally perforns
call origination connection processing (in S33). FIG 5 is a diagram
showi ng an exanpl e of processing when ;4 call termnation request is nade
in the present enbodinent. 19 Wen a call termnation request is made to
the nobile station 150, call term nation processing can al so be perforned
nor mal | Yhed; gceadde taminabion| seguest st sada i%%gb%dﬂo‘?héenﬁﬁﬁ[téon
station_150 has_been correctly updated in the HLR 140. \Wen a 5 cal

t er mi natP8n gﬁgﬁate%lpﬁ&%{’lrﬁ%ﬁéﬁi% Cagpalso bgrReFEoraed: gormally

~swi tchi t ati 111 (ip S41 of FIG _5),_th Mt chi ti 111

soqui r cEInE S STBRCTIRRT: dOcA el EFEBEGON ARPHooEhe BPRIEn 150
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and so on for 20 "another switching station"” nmay be determ ned in advance
W th reapdcttdmmbeetion pebcegsimy i 0in ¥WsH.one switching station

10 (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

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



requests anot her switching station to register subscriber service

I nformation, the requested switching station registers the subscri ber
service informati on. Each switching station 25 stores information that in
which VLR the subscriber service infopgation of the nobile station was
stored, if it had subscriber service information registered by the anot her
swtching station in a situation where it could not register 20 the

subscr i subgciiber sarvien ifexpakden of sthe mabile istation 1«¥LF\‘tS
Thereby, the switghing station can recognize the VLR in which th
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in the VLR 121 (in S53 However, the switching station 111 registers

subscri hgie la3e 1180 Icn:f thﬁ@tsm@mug seatiBpbillle ndld eheldddan 13 JER
140 (in Sb4), as it stores 20 corresponding information in the VLR 121 in

t heicasehehawd tching 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

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 §55), 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.



subscri ber service information can be registered in the VLR 121. Further,
the switching station 111 registers subscriber service information about
the nobile station 150 in another switching station (in a VLR 123 of a

swi tching station 113 in this exanple), 25 (in S55), and normally conpl etes
| ocation registration processing (in 6). FIG 7 is a diagramshow ng an
exanpl e of processing when a call origination request is nmade in the
present enboihReBne cALL \@rekginabipnosigngk ks trapsmitied £irom (k@ from
the nobile station to the switching station (in _S61 of FIG 7)_ after

regi st r Rokddle ﬁqafﬁe’-%&%§pexlﬁﬂltpﬁé-n§/\ﬁft@mlﬁl iz $6A REJRG ed) SHIRT i ber
service |nfornatlpn apout. the bile Statb@ﬂ from5 the anqther VLR (in
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10 station.
FPIG. 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



20 information, the another switching station transmts the subscriber
service information to the switching station. (TH RD EMBODI MENT) As an
alternative to the method of using the nethod of acquiring subscriber
service information fromthe HLR 140_0%12 25 the nmethod of registering
subscri ber service information in another switching station, a nethod may
be used in which a switching station deletes one of pieces of subscriber
servi ceregisdmakion of cSubscyibed seavdee infermakioprabgudn apmebile

regi stration of subscriber servjce information about a nohile _statjaon that
has traf&atdcay thatobas dransgritiedialacakben regisirafdon gignad s 4
di agram_ihovm' ng \?ﬂRexarrpl e of processing when 5 a |location registration
request 1it§ gk the third enbodi ment of the present invention. \Wen the

nobi | e statiggf 150 poves.from the area 132 of tl%g swptching station 112
ihnto the ardar431 o?'s_"f‘h‘élgﬂnrfi@h? fws'ltnrﬂ iBh 4 t?i‘\ﬁ,\% 1_?’5180_ ﬁli’?lmﬂrbgll
as acc . Is er_ of subscri S .. S | |

to r%fceﬁ%ésatﬁ%%a??é&@#?aq‘;%ﬁ: PO s o BB Ph £8L Bllp Bt
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area then@plidsd i3 igh t%%) négﬁto% £ %ese&s -1h3 §RkD %ilixte:’%tzie%‘e’lw of

subscriber service Is in _ e newy registere VLR 121.
Hovever thel BiteHiGlY Bt fdn A il hhvisliglidte ¥R 2210489 8hsS aaa@pcf)ﬁgre

service information presently registered in the VLR 121 (assuned
subscri ke R¥imEmi HHADER! 0¥ subitr BbaP8I, | ehet dwiticHidg station 111
10 receives a location registration signal from the mobile station
150 (in S81 of FIG. 9) and acquires (in $82) 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



and registers the subscriber service informati on about the 20 nobile
station 150 in the VLR 121 (in S83). The switching station 111 then
registers subscriber location information about the nobile station 150 in
the HLR 140 (in S84), and normally completes [|ocation registration
processing (in S85). The arrangenent may be such that when one piece of
subscriber 25 service information presently registered in the VLR of the
swi t chi ngozrespondingidietthe gubscriben GRE¥VECYLRnEoTMadiafy ke PBer

| ocation _information about the nobile station 23 corresponding to the
subscri b@eleted d& iinibitedn to be deleted is inhibited. FIG 10 is a

di agram showi ng an exanpl e of processing when a locatjion registration

request is r’rﬁ:"d’g;i ntQ He @rgé-@r&rpaﬁ‘ éi’dﬂﬁ"r’g%rﬂr.‘ CHAUMRF t ,p%cé%sﬁlflgcgﬁﬁgn
registration signal is received fromthe pobile station whos bscri ber
servi ce ?n@BPﬁ§VQQ1r?ﬁ%SBE@¥18§IEﬁ&??ﬁ %ﬁﬂmﬁﬁeFF& ﬁhﬁ,pééééégﬁtching
statlon.cag acg*ire t he subscriber |ocation information about the nobile
to sthtiSHPPAMRGRY own VLR (in S92), and register it in the HLR 140 (in

S93). Then, t . Lchi t] A P ' j i
pr ocessi ﬁg ( iﬂ‘e%%%%‘%gﬁ#g%l%&idsigcg’%ég%?{ a%ngg%%lvﬁyr?g‘t ‘g":? g)% rrpjég%ffég)ggggggit Ingn
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?hcaseb_here _ ng station receives a C origination signal from
ne mobi 485SHabho ?’8‘&%& yhsgbhbgE wBEL Vi6§, | tharsw tenihassatioteloained
(in SlOl_oF E?éi_?? , the% sm?tching statio% acquires the gﬁbscriber
service hpLeHFY itk subscriber location information about the mobile

=

10 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.

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.



about the mobile station fromthe HLR 140 (in S102). If the 20 sw tching
station cannot newly register the acquired subscriber service information
i,n its owmn VLR it may del ete one of pieces of subscriber service
information presently registered in itg, own VLR and register the acquired
subscri ber service information in its owm VLR (in S103). Then the

switching station perforns 25 call _origination connectign processing (in
5104). FIG 1P Ascass Jhereshbei ﬁ@l&ﬁ%%&ﬁ%@@@%ﬂfﬁgﬁ hefald cal |
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service 1 ntormatron presently Tegistered 1n its d’regiSter the
acquire ‘ﬁﬂpéﬁ r : §%§)-. en
thg SW %c I ng %?Qﬁ%iﬁ%é?%ﬁéeé{ﬁifg‘#rﬁa%%pg%ggﬁr% ?lun 121£BGT In
the stepferpice{idréPtlaPidd ihhet80HIh |9\71§1Q at4 1 iaiP Pl e 1561 '(ﬁe;pi%dé ce

information is to be deleted can be selected in  consideration of call

ori gi natgPsuBedribeENbagvieR 1nFeaiation PFrESbAtLYt rehi sReRIA StatEts et C.
of nobile stations. For exanple, as the nobile station whose subscri ber
servi ce owmViRnahdaregbs t or lith el elogiuddhe i subicrd b seaviwe dhfoamatnien

neither call origination nor call term nation during the | ongest

10 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

15 registration, power state, etc. of mobile statiomns.

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



time period till the present time can be selected. 20 Al so, for exanple, as
the npobile stati on whose subscriber service information is to be del et ed,

a nobile station in detach state, i.e., a nobile station which has nmade
neither call. origination, call termf@ation nor |location registration for
predeterm ned period of time, or a nobile station whose power 25 state is
of f can be selected. The second exanple will be described in detail. FIG

13 is asHP—?:iéP&‘m f%rS‘E&BF}ai’-HH?ﬁtéttélé{fih makes Ehﬁ gtaden ofiihe. mqhéﬂreh
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state of the nobile station attach state. A nobil€ station periodically

(for expBPTateyessy éhﬁ@ﬁih@uﬁsﬁaﬂiﬁi‘%téchuéta&eﬁl WHeH ff teeehiodsc 15
routing update tinmer), a location registration signal to the swtching

st at i onfirom’ Eheesdbi De attiati d1e @l 46t athogi ghal anhdics bifgatish tlafre powedt e
can be represented, for exanple, by using

10 has become off. When amobile stationwhose state is detach state
makes call origination, call termination or location
registration, the switching station makes the state of themobile
station attach state. A mobile station periodically (for
example, every three hours) transmits, usinga timer #1 (periodic

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,



off and on of a (detach) flag. FIG 14 is a diagramfor explaining an
exanpl e of selecting 20 a nobile station whose subscri ber service
information is to be deleted. In FIG 14, the tinmer #2 colum shows, for
each nobile station (subscriber), elapged tinme since the last tinme the
nobile station made call origination, call termnation or |ocation
registration. The priority of FIG 14 is priority (rank) for 25 each nobile

st at i on the pobicle Gtat ens e apshP| léageamghemaeorsms%haaekh% aebhile

information |s to be deleted. In the exa of FIG, 14, since the state
of nobi |~°et%vaw§r%aﬁda%d BB%Wa%awl%%gﬁp fampﬂ?@va%a&h@rswﬁﬁ@t
stations C s .detach stat 51' ?ﬂge statiqns .C and .D hav
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i nf or matﬂ tﬂolgﬁ %else%g‘]c_il o107 be selected in consi der ation of

communi ca on state 0 statlons I n general, when subscri ber

service io '@gﬂ mBbiAR staddldt %os@Quusémé?@éfvﬁétlﬁbﬁﬁéfiéﬁ%' ng

to the del eted subscriber service information I's In conmuni catl on,
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stati on whose subscriber service information is to be deleted, a nobile
st ati on gitatdieh mebibé $batLbnENi CEhI géné@amewh@msuwcx’ﬁhﬁém@rme a

switching station intends to select a nobile station as the

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 the mobile

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



mobi | e station whose subscriber service information is to be deleted, and
if the nobile station is in conmunication, the swtching station can

sel ect another nobile station as the nobile 20 station whose subscri ber
service information is to be deleted. ,£omunication 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

havi ng SkatdgehenThen el ighRgnakacdorod kt alrquizes) GOWQ%C%tH9Bgr am
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is in comuni cation | e stations A and D have higher priority than
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is selected as the nobile station whose subscriber service information is
to be deftetted.oflimdhtlenstaktiiopsstZmtamd Defssherns invedmmtni eation 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 impqssible
to be overwritten, and selects the subscriber service
information to be overwritten from (pieces 0f) 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



subscri ber service information, the subscriber service information as
subscri ber service information possible to be overwitten (subscriber
service informati on possible to be deleted when the maxi num nunber of
accommodat ed users has been 20 reached jgh _VLR) or as subscriber service
i nformation inpossible to be overwitten, and selects the subscri ber
service _inforpation to be overwitten from (pieces of) subscriber service
i nf or mat FORMPBLCAHION @5 SUDRSTAReE Serire snfigrmation pesgabliepte bs
regi ster_subscriber service information of 25 a subscriber who frequently
uses corMVAFWLREtE®$ s subscriber service information inpossible to be
overwwitten,gégg gﬁgLster . subscriber, service informtion of ,a subscri ber
2
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station has is been |ocated Is described. However, the subscriber service

impossible to be overwritten in an area 182 impossible to be

10 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



i nformati on can be acquired from HLR when | ocation registration other than
the first location registration is nade as well as when the first |ocation
registration is made. FIG 18 is a di agram showi ng an exanpl e of processing
20 corresponding to the exanple of progessing shown in FIG 9 when a

| ocation registration request is nade, in a case where subscriber service

the VIRLL fm%fniﬁﬂ#' %ﬁgc%éﬁi‘i‘e%“ T2 b LA i PG A, Ao o0

2 1002t i s SBhs! R HABASTY LLAIPENBOIR A LPodnRiGhh S 11 of

FI G regi s ers subscrl

i nf

subscr BLERERCHY 4%%?%%.&0%% gﬁ?L%iﬁ%Z%o%ﬁ?‘i‘eglat S %3‘@?88%??&%%e
HLR 140 ddiR,13d AnrdAretibRCab¥lit Cth ndbaibost dtiondeb 6t 63 @4€ wafr RiECES

of subscriber service information presently registered in the VLR 121 and

regi gt e\sslli L B3PsCridethigefayce ldlfdlfi@ﬁ'?égib@!bttl% P EEssiagl 9 150
in the VLR 121 5 (in S113). Inthis way, |ocation registration processing

i s nor mrmaXbypéenpletieod Iikd)s1Peyording to the present invention, as
descri bed above, a subscriber can acquire service w thout dependence on
the accomopletomdicapiw ttheofpresemagomeahtilon, abi dbsomidgeds dbove, a
subscri ber information. That is, the systemallows |ocation registration,
cal | or isgibscybnerndavablcqgudnre regivihcer wvidbouty ddpendemser bhertheas an
excess over the maxi mum nunber of accommodat ed subscribers, and nore
conf or t Asicomeedahiont cepacdty refinermapagepenir aviife whbchbuBepeiaes s by

ef fectively using .
10 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 1in 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.



15 VLR nenories. The present invention has been described in detail with

respect to preferred enbodinents, and it wll now be apparent fromthe
foregoing to those skilled in the art that changes and nodifications nay
be made w thout departing fromthe inyv ion 20 in its broader aspects, and

it is the intention, therefore, in the appended clains to cover all such
changes ﬁnd nDdlflcatlons as fall within the true spirit of the invention.
30 - ES: A switching station characterized by

conpri si ng: neans for rece|V|ng a location registration signal froma 5
nobil e station; and neans for registering, when the | ocation registration
signal is re e|v d, sub cri ber %fatlon informati on about the nobile
station that tehing ste %ﬂﬁnQQﬁF¢%5%§%F§@1&W'QQQQ%&S%ﬂga second
nmanagenment u subscri ber iLnfornmation in a case where no
subscri ber gﬁﬁ‘ﬂ%nf%? 0‘?%??-8?11190 inﬁgaﬁé\ﬂ"y reggi SR tton s égpp,ls from a
mana t ( use with the switching station and managi ng
subsgfrgﬁébggﬁfg&%% ’ %§&2 A smﬁtching station characterized by

compri si ng: f&i’: 8GRy CThof” AN At S NAL oL oM IR0 | ©

station; and neans U|r|ng e cal oSy Hacts

recei Veds1§ﬂ3§_c§.bbﬁéc§9ﬁé<fe édﬁ@éﬁfﬁéenlepa?&&ohham £t.70n 3586{19” hgat
has transmtted the call origination signa rom a secon nanagenen ani t
”Bnaglngmébﬂiérsha&ﬂdﬂWﬁﬂﬂﬂ'HHb'ﬁkéhsmltted the location registration
signal in a second management unit managing subscriber
10 information in a case where no subscriber service information
can be newly registered in a first management unit pi:ovided for

use with the switching station and managing subscriber

information.

15 2. A switching station characterized by 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
20 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 the mobile
station that has transmitted the call origination signal is not
registered in a first management unit provided for use with the

25 switching station and managing subscriber information.

3. A switching station characterized by comprising:

.:‘l R AR




case where the subscriber service informati on about the nobile station
that has transmtted the call origination signal is not registered in a
first managenent unit provided for use with the 25 switching station and
managi ng subscriber information. 3. A syitching station characterized by
conprising: 111111111111111211211111211111111 ~S* 31 neans for receiving a
call termnation signal to a nobile station; and nmeans for acquiring, when
the cal |l ter MGRRT FPXikRRE1YANG: aceatddterminating signatetond Jraliilen
about the ngbile 5 spation designated as a destination of the cal
ter mi nat PHATLOPGnANG r om a second managenent unit managi ng subscri ber
information in a case where.the subscriber seryice information , about  the
st e ol L Ferminat]
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about the mobile station designated as the destination of the

call termination signal is not registered in a first management

10 unit provided for use with the switching station and managing

subscriber information.

4. The switching station as claimed in any one of claims
1 to 3, characterized in that said f£irst management unit is a

15 VLR.

5. The switching station as claimed in any one of claims
1 to 3, characterized in that said second management unit is
an HLR.
20
6. A switching station characterized by comprising:
means for receiving a location registration signal from a
mobile station; and
means for registering, when the location registratibn
25 signal is received, subscriber service information about the
mobile station that has transmitted the location registration
signal in a management unit provided for use with another

switching station and managing subscriber information in a case
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mobi | e station; and means for registering, when the location registration
25 signal is received, subscriber service information about the nobile
station that has transmitted the |ocation registration signal in a
managenment unit provided for use with ajother swtching station and
managi ng subscriber information in a case - 32 where no subscriber service
I nformati.on can be nemﬁigregistered I n a managenent. unit provi ded for _use

wi th t he"RGFECH? RPRIGTIBAT SREVHERLRFRTBABICN GBR hAMAWLY iTngistered
or | o1 nat PRI BRGRHHSIS R o ey LARE TR SoR et HBathS (OF LEainD, SRAC AN

t he call i gi.nati.on signal i recei ved,, .subscri ber service informtion
about tH@gﬁD%%p 915%™ %ﬁF}ﬁgF AREOEMAIIAN t ed t he cal l origination

signal from a managenent unit provided for use with another swtching
station and nmanagi ng subscriber information in a case where the

subsqr i ber servi ge dAQMBLE 0 aRML LASIRALLE SLA' be" dLfiales JSg.

transmtted the call originmation sign I's not Tegrs

management Ugidad¥ ®9r9e8 e iusf aehn1t &fi %Eﬁliioﬁgsipﬁtaho? oEH‘Q HEH2gLNg
subscriber information. 8. A swtching station charac erized y conprising:
means fogtaeeehvi @ call termnation signal to a nobile 20 station; and

means for acquiring, when the call termination signal is received,
subscri ber saiedme foif cacghieinglowhdrhai®iaEl 6Fabhiaatdey Hagesl agsa

destination of the call term nation
received, subscriber service information about the mobile
10 station that has transmitted the call origination signal from
anmnagementunitprovidedforusewithanotherswitchingstation
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

15 in a management unit provided for use with the switching station

and managing subscriber information.

8. A switching station characterized by comprising:
means for receiving a call termination signal to a mobile
20 stafion; and
means for acquiring, when the call termination signal is
received, subscriber service information about the mobile
station designated as a destination of the call termination
signal from a management unit provided for use with another
25 switching station and managing subscriber information in a case
where the subscriber service information about the mobile

station designated as the destination of the call termination

-
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signal froma managenent unit provided for use with another 25 switching
station and managi ng subscri ber information in a case where the subscri ber
service informati on about the nobile station designated as the destination
of the call termnation | Il | 11 IMI3311111 L 14 33 signal is not

regi stered in a managenent unit provided for use wth the sw tching

char %8?@%8%@3"‘8%9 BB EghR e ‘;é %‘%’s@@m&fa@?‘ prouTiedl 2r Frsm

ni ¢ prayiaERe i SeBL s SRS R m AL AT b oA TR i P BB B
I nformation; and nmeans for transmtting the subscriber service information
to registered in the nanagenent unit to said another switching station at

a request frg)[n %i&ﬁ%gﬁﬁs§w€%ﬁ?’g%%%ﬂ&earﬁgd 'ﬂliﬁ (ﬁﬂgfﬁ?gﬁt ation as

claimed in any one of C aracteri zed managemnent

unitsis a Vigpandorde rdgfeteeingy aiaéif&%&@éﬁg#&hi&ﬁ@tﬁ¥rc thinG

means for receiving a location régistratioh sig froma nobile stafion;

and neaggatqlorfle! fihseri BELN sl AnOHrhafish’ Al A rfifiPémern® LAit
recei ved, one of pieces of subscriber service information presently

regi st epedviided ffsstus8nRgeHethe iwi PeRYhged thei onlshdvihdnadengwi t chi ng
station and nmanagi ng subscriber information, and for registering subscriber
servi cesubbamiljewninformation; and
means for transmitting the subscriber service information
16 registered in the management unit to said another switching

station at a request from said another switching station.

10. The switching station as claimed in any one of claims
6 to 9, characterized in that said management unit is a VLR.
15
11. A switching station characterized by comprising:
means for receiving'a location registration signal from a
mobile station; and
means for deleting, when the location registration signal
20 1is 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
25 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.
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i nformation preséently registered int

nmobil e station that has transmtted the [ ocation 25 registration

in the first managenent unit provided for use with the swtching
, in a case where no subscriber service information can be newy

red in the first managenment unigyy provided for use with the

ng station. 1, P1 u ifl h1111111111 34 12. The switching station as

in claiml1l, further characterized by conprising neans for

ring subscriber location information about a nobile station in a
second 5 man
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a a second manhagenent unit managl ng

ran ocatlion regl s ration si

frrst managenent unit provided

use Wt lErdif SdMécBekdnd Ma emé8fiif (A94S! Yhartd@torDesdl Bar IR igeid
information of the nobile station that has transmtted the | ocation
regi str awbtckhiggaktatiomherddgistefB)agherntthe) loddbiofedelgdls tiset ¥k h
switching 20 station, in a case where no subscriber service information
be new sigmaktis edecaitrkd,l subisomibae nbodathoh pnfordad for ahoet vEhé
switching station.

10

15

20

25

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 for use with the switching station,
and registers the subscriber service information of the mobile
station that has transmitted the location registration signal
in the first management unit provided for use with the switching
station, in a case where no subscriber service information can
be newly registered in the first management unit provided for

use with the switching station.

13. The switching station as claimed in claim 11, further
characterized by comprising means for registering subscriber
location information about a mobile station in a second
management unit managing subscriber information, characterized

in that when the switching station deletes one of pieces of
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13. The switching station as clainmed in claim 11, further 25 characterized
by conprising neans for registering subscriber |ocation informtion about
a nobile station in a second nmanagenent unit managi ng subscri ber
information, characterized in that whgf the switching station del etes one
of pieces of | 11111111111 hill 1211151 11 Jill ¢ L m35 subscri ber

subscri gg{qi?%%g fﬁlf ﬁf@jﬁgﬁhﬁﬁaﬁg ng shatioh: %;Pj .ﬁ‘s',’%%ﬁﬁ’i;lﬁ’_gz to
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signal froma nobile station, and nmeans for acquiring subscriber service
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subscri ber information, characterized in that when the switching station

r ecei vetheambbliledet £tiog, diite ewiicitiasy sftatuilac rebdis teary i nethé seyovaid on
20 presently registered in the first managenent unit for use with the

swi t chi marstgememt @nitl ther sybsaribersilgrdtiomnimfoonaktdon about the

10 mobile station registered in the first management unit for use

with the switching station.

14. The switching station as claimed in claim 11, further

character:‘gzed by comprising means for receiving a call

15 origination signal £from amobile station, and means for acquiring
subscriber service information about a mobile station from a
second management unit managing subscriber information,
characterized in that when the switching station receives, after
deleting one of pieces of subscriber service information

20 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 acquires the subscriber
service information about the mobile station from the second

25 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

A A




station corresponding to the del eted subscriber service information, the
swi tching station acquires the subscriber service information about the
nobil e station fromthe second 25 managenent unit, and, if the acquired
subscri ber service information cannot Fge-newy registered in the first
managenment unit for use with the swtching station, the swtching station

U ARSI 8 0 SRR putestoters
RS TP VS e B BB PR
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station, and neans for acquiring subscriber service information about a
nobile station froma second managenent unit managi ng subscri ber

i nforsmation, 1¥), CNAgAtAthd s EdEd o s éi’&ixﬁéﬁ%@i#%ﬁh%i?%dfﬁﬁé&ées,

after deleting one of pieces of subscriber service | mat1on  presently

regi st erelatractbeifZd® by edGEsFEEingNidedny £67° Mo&8ivilg IVdL1 NY
station, a call termnation signal to a nobile station Corresponding to

the del etexdminbsdonbsigneyitoca obilerswit Don , tded NedEdi fkr HfdPPin
acquires the subscriber service information about the nobile station ?rom
t he secsubsauibgemserwitd , imfidrmat ibne aboyiti reednsbhiar et iser VEXem a
I nformati on cannot be newly registered in the first managenent unit for
use w t ree¢endymaghgenentatuwht mapaging isulp et tbeoniffodalattiem pne of
pi eces of subscriber service information
10 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
15 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
20 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.

25 16. The switching station as claimed in any one of claims
12 to 15, characterized in that said second management unit is

an HLR.
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presently registered in the first managenent unit, and registers the
acqui red subscriber service information in the first managenent unit for
use with the switching station. 25 16. The switching station as clained in
any one of claims 12 to 15, characterjzed in that said second managenent
unit is an HLR [ I I I I I I 111211 E112122 21 . I I I I ¢ m- 37 17.

The switching station as clainmed in claim1l, characterized in that said
first managehbnt Thetsyitehiing stationeaswcdeimes sktht¢baiBsldiai med in

claim1ll, s characterized n . that, said switching station, selects e nmobile
station £ERbLR SOAR GBIt biRat) DRPASSISTHe TLHE e, & YhK-
consideration of at-l|least one of call origination, call termnation,

| ocation registration, and power state of nobile stations. 10 19. The
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present dedlBo Gnddle s Sl BIrobatl2Re2intbdBA I 18 2dbb5geretedq,

characterlzeé) at sard swtching station s, as the _
stationjWesshSidesateh o8 HiceLddd O gRE! B8F Callle dFigthstedn, acmhl | e

station which has nade neither call origination,
termination, location registration, and power state of mobile
stations.
10
19. The switching station as claimed in claim 18,

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

15 nor call termination during the longest time period till the

present time.

20. The switching station as claimed in c¢laim 18,
characterized in that said switching station selects, as the
20 mobile station whose subscriber service information is to be
deleted, amobile 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.

25 21. The switching station as claimed in claim 11,
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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ctall termnation nor |location registration for predeterm ned period of
time, or a nobile station whose power state is off. 25 21. The switching
station as clainmed in claim11l, characterized in that said swtching
station selects the nobile station whgge subscriber service information is
to be deleted, in consideration of conmmunication state of nobile stations.
111111 ME LTI 111211111 S 38 22. The switching station as clained in
claim1l, characterized in that said switching station registers, when it
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station as transmtted t cation registration signal In a second
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subscri ber service information can be newy registered in a first

nmanagenmeion? Gaitd t£pE oY €9Pef OF Usitbytiibble sewiicid Ncnsétmaeioand managi ng
-subscri ber information.
10 23. A subscriber location information registration method
characterized by 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
15 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
20 unit provided for use with the switching station and managing

‘subscriber information.

24. A subscriber service information acquisition method
characterized by comprising the steps of:
25 recelving, at a switching station, a call origination signal
from a mobile station; and
acquiring, at the switching station, when the call

origination signal is received, subscriber service information
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Z4. A subscriber service information acquisition nethod characterized by
conprising the steps of: 25 receiving, at a swtching station, a cal
ofigination signal froma nobile station; and acquiring, at the sw tching
station, when the call origination siggwl- is received, subscriber service
information | I~il.lj hiLt ihull '2 11 11l Ks 39 about the nobile
station that . h transmtte he call rigipation.si l,.froma, second
rmnageneRPolf DMt SEALIPRPat AR Fmt FORSM L SR SR ELL he
subscri ber.. i [ t] aho e | i b .
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switching station, a call termnation signal to a nobile station; and
acquig i nga1at olrigy VAL £oh "gighalll 9% Mtherddf £abisteddd Al i Anesighal is
recei ved, subscri'ber service information 1s abolt the nobile station

desi gnat génagemefts unidt peovaladd orthikel @i FhNEhbOswEt8Rahgf 508 ore aaad
managenent unit managi ng® subscriber information in a case where the
subscri bpanaghivice subddeibati onfamatidie, nobil e station designated as the
destination of the call termnation signal is not registered 20 in a first
managenent unit provided for use with the sw tching

25. A subscriber service information acquisition method
10 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 service information
15 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
20 in a first management unit provided for use with the switching

station and managing subscriber information.

26. A subscriber servicé information registration method
characterized by comprising the steps of:
25 receiving, at a first switching station, a location
registration signal from a mobile station; and
registering, at the first switching station, when the

location registration signal is received, subscriber service
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station and managi ng subscriber information. 26. A subscriber service
i.nformation registration nmethod characterized by conprising the steps of:
25 receiving, at a first switching station, a |location registration signal
froma nobile station; and registeri-ngg -at the first switching station
when the |ocation registration signal is recei ved, subscriber service
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steps Ofl receiving, at a st swtching station, a ca origlination
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station, when the cal origination signal” 1s recelve subscri ber service
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origination signal froma management unit provided for use with a second
sw t chi Agfsraioand nanagi ng subscriber information in a case where the
subscri ber service information about the nobile station that has
transmtted the call origination signa
27. A subscriber service information acquisition method
10 characterized by 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
15 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

20 1is not registered in a management unit provided for use with

the first switching station and managing subscriber information.

28. A subscriber service information acquisition method
characterized by comprising the steps of:
25 receiving, at a first switching station, a call termination
signal to a mobile station; and
acquiring, at the first switching stétion, when the call

termination signal is received, subscriber service information
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20 is not registered in a managenent unit provided for use wwth the first
swi tching station and managi ng subscriber information. 28. A subscriber
service informati on acquisition nethod characterized by conprising the
steps of: 25 receiving, at a first swijching station, a call termnation
signal to a nobile station; and acquiring, at the first switching station,
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characterized by conprising steps of: registering, at a first swtching

stati ongedmitidtedessiham id TRAOKbGVELEPLAY it & nRtha ati GRAEservice
information in a managenent unit provided for use with the first swtching
15 st at povadldbdERY ik SHAIC e iF i dwi t ding st 4t 2881&hAI MEnagtinighe
first swtching station, the service information registered in the
managensabswribén imfosmatidn.switching station at a request fromthe
second sw tching station.

10 29. A subscriber service information transmission method
characterized by comprising the steps of:
| registering, at a first switching station, at a request from
a second switching statidn, subscriber service information in
a management unit provided for use with the first switching
15 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.

20 30. 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
25 registration signal is received, one of pieces of subscriber
service information presently registered in a f£first management
unit provided for use with the switching station and managing

subscriber information, and registering, at the switching
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20 30. A subscriber service information registration nethod characterized
by conprising the steps of: receiving, at a switching station, a |location
registration signal froma nobile station; and deleting, at the sw tching
station, when the |ocation 25 regi stratgon signal is received, one of
pi eces of subscriber service information presently registered in a first
managenen unit provided for use, with fhe sw.tchi tatiQn, _and nanagi ng
subscri B2 HHPBr ngfl?'&ﬁ,m%ﬁf rse%?‘é"'f%?iﬁ@;’%oﬁ’i“ oS &Fﬁﬁ%g‘%&%ﬁ‘iﬁﬁ&gﬁl
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5 registered in the first management unit provided for use with

‘the switching station.
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