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Regi stration System and Location Registration Method 5 BACK?%IJ THE
| N\VENTION Field of the Invention The present invention rel atés tmﬁaz

| ocaf’i on register, a location registration system and a | ocation
registration MM@QM | ocation registration of nobile 10
conmuni cati on = kground Art In order for nobile .
comuni cation termnal s such as.' cellular phones.to effjiciently receive

i ncom ng cal | s]t,‘oi:? lﬁ%s%i%gjn% eers's&rofat%&"?u%‘@%ﬁ%g@?fzoﬂr §¥§t§\mer%n¥mv! ngI
nobi | e communigation termnals .are &‘% ted at present. For successively
graspi ng a posf’??%ﬁl%g%g]asmlloé) %ﬁﬁ ication termnal exists (location
registration area), a location registration process is carried out. The

| ocation 20 registration process conprises the steps of transmtting

Iocatioginfor & t Wication-termnal to a location
regi ster from%M' L rmnal when it enters a different
| ocation regi S ai' on. area .upon . .novenent thereof, and registering the

| ocation inf or%&%&%&&ﬁ&ati on register. This location )
registration is cargie riodically (e.qg., at.a riod of, 60 m nutes
1in order to i nf_orm}ft%gr?%%%f?‘gr‘{efltépgt%%lagtfe%[ ke ﬁ‘éef:ggﬁ‘&? IqHe r of
the nobile C0@‘i@'c%@&bﬂr}égﬁrﬂﬂ%liohssyﬁeﬁ,uraﬂ%da location registration

method which carry out location registration of mobile

10 communication terminals.

Related Background Art

In order for mobile communication-terminals such as -

cellular phones to efficiently receive incoming calls, it

15 is necessary to successively grasp where moving mobile
communication terminals are located at present. For
successivelygraspingapositionwhere amobile communication
terminal exists (location régistration area), a location
registration process is carried out. The location

20 - registration process comprises the steps of transmitting
location information of the mobile communication terminal
toalocationregister fromthemobile communication terminal
when it enters a different location registration area upon
movement thereof, and registering the location information

25 into the location register. This location registration is

carried out periodically (e.g., at a period of 60 minutes)



off and that the nobile communication term nal does not nove out of a
conmmuni cati on zone even when the nobile comunication 5 term nal remnains
within the sane |ocation registration area. SUMVARY OF THE | NVENTION In
t he Conventional location registration method nentioned above, the

transm ssi on and reetion f 10 j nformatj on between the biil e
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of location format i on nobi | e comruni cati Qn éer mnal to the
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|s f t t.i on. regi 15 to,the, nobil e co ni cati on
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| ocation registrat nment.i oned above. The ef o ffic continuously
occurs in g o%‘E‘aO%FMW%C@r?lPP@%W\%% Fﬁékﬁé‘lﬂ J&%%EWFH%%&?W
term na andtheloctlonr er. Al so, e to.the rapid 2
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transm ssion |i nes bet ween nmpobil e communication termnals and | ocati on
regi sters caused by location registration has been increasing. An

excessive Incrﬁgéﬁgtf oY offey cause troubl es such as

conmuni cati on ——25 : eri od of | ocation regi strati onmay
uniformy be nmade lgnger so as to re e traffic in data transm ssion
2 lines between nobi ?‘ qg’Sm‘%ﬁﬁVSBﬁ%ﬂag Jr%n aﬂ%ﬁ*sotc%%lo% getho Qfers

caused by Iocq&%nqlon%%l %EE%te' O@he ﬁrgggmgggw t?/gétllf%% Foly re istration is

uni formy made Tonger howevé € possS a |l ocation
regi stgg failingormation between the mobile communication termlnal and

the location register, such as the transmission of location
information from the mobile communication terminal to the
location register and the transmission of location
registration response signals from the location register
15 to the mobile communication terminal, are performed at a
predetermined periodupontheperiodic locationregistration
mentioned above. Therefore, traffic continuously occurs in
a data transmission line between the mobile communication
terminal and the location register. Also, due to the rapid
20 popularization of cellular phones in these days, the traffic
in data transmission lines between mobile communication
terminals and location registers caused by location
registration has been increasing. An excessive increase in
such trafficmay cause troubles such as communication faults.
25 Here, theperiodof locationregistrationmayuniformly

bemade longer soas to reduce the traffic in data transmission



5 to"grasp the fact that a nobile communication term nal noves out of a
comuni cation area (or its power is turned off) even when the nobile
commyni cation termnal noves out of the conmunication area (or its power
is tdrned off) will increase. As-a result, the frequency at which the
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transmtted fromthe nobil
10 register carries out invalid incoming call processing for
the mobile communication terminal increases, thereby
enhancing ineffective incoming traffic.
Therefore, it is an object of the present invention
to provide a location registration method and a location
15 registration system which can reduce the traffic between
a mobile communication terminal and a location register,
and a location register used therefor.
For overcoming the above-mentioned problem, the
location register of the present invention is a location
20 register for carrying out location registrlation of a mobile
communication terminal, the location register comprising
first storage means for storing information concerning a
movement status of the mobile communication terminal; first
determination means for determining a period of location

25 registration of themobile communication terminal according

to the information concerning the movement status of the



comuni cation termnal in response to the transmtted period of |ocation
regi stration, and carrying out location registration of the nobile
communi cation termnal according to the received location informtion. 10
For ffobil e conmunication terninals rrai nIy used within alimted area
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10 For mobile communication terminals mainly used within
a limited area (e.g., a mobile communication terminal
arranged in a vending machine or the like)}, the necessity
for carrying out location registration at a period identical
to that for mobile communication terminals moving over a

15 wide area is scarce. When a period of location registration
is determined according to the movement status of a mobile
communication terminal, and the location registration of
the mobile communication terminal is carried out in response
to this period, the period of location registration can be

20 made longer for a mobile communication terminal which is
mainly used within a limited area so that the necessity for
frequently carrying out its location registration is scarce.
As a result, traffic can be reduced in data transmission
lines between mobile communication terminals and location

25 registers.

Also, for overcoming the above~-mentioned problem, the



term’nal ; second determ nation neans for determning a period of |ocation

fegis&ration of the nobile communication termnal according to the

i nformati on concerning the frequency of incoming call to the nobile

commini cation termnal stored 10 in the second storage neans; and second
rjod of, | ocation registration

eter m ned by THG: SHUORATIGLET MineT B S6ane A P HOBY I 2 BAhCRat i on
communt cat | on TSHATR TOF S TESHONE LAHEN PR T2 hon IR Tocat i on
Commni cat  on FAPRFHAT SECoRBHIPB0. Ko r LECR Guth ISR, SCRRBSn. For
Call s and har TS VO &Fa0R P HEPE RGCasEm YAFOr et iy oHr TR | on
Larmnabs ol 1 SUREY R FEBGEnge oAl 1S FRS ialoke SATBHI GRRBY of
e oquency ST 10 T L AR LU Lo CAE PO U APRAR Coland t e
out accort ng U4 5 TR Es et R ARRRR T § e Bn't Pa b 8k arhufiSian be
origi nat ng caTL B ha ThE necacarridd ElmiE N Sl RbRnly B8 1 s
ocati on 1 egi Stikii6n 51568 (e nBBide! E3thini 4RI G ALY el in

data transm ssi o
io in the second storage means; and second registration means

for transmitting the period of location registration
determined by the second determination means to the mobile
communication terminal, receiving location information
transmitted from the mobile communicatibn terminal in

15 response to the transmitted period of locationregistration,
and carrying out location registration of the mobile
communication terminal according to the received location
information. "

For mobile communication terminals which are mainly

20 used for originating calls and hardly receive calls, the
necessity for carrying out location registration at a period
identical to that for mobile communication terminals mainly
used for receiving calls is scarce. Whenaperiodof location
registration is determined according to information

25 concerning the frequency of incoming call to a mobile

communication terminal, and the location registration of



| ines between nobile comunication termnals and [ ocation registers. The
I'ocation registration system and |ocation 10 registration method of the
present invention have common technical idea as the |location registers
ment i"oned above. BRI EF DESCRI PTION OF THE DRAWNGS Fig. 1 is a diagram of
a location registration system, S Fig. 2.is a chart.of a.laqcation
information a eﬁﬁg?}i&i%%mwgg&qg%lgpgge§m+ga IensPF LR Hy 2 cﬁF%@gﬁhre of
|l ocation registration in the location.regi.stration system, Fig. 4 is a
chart of a ocdel BHLFREAT she Bet LR SBFaEoR Tatre TR (P Pieah bE Char
showi ng a procedure.of |location _r.egjstration in.the Iocatign %gg'stration
e
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VLR | ocation i@EBEgaﬁéwaen mobile communication terminals and location

registers.
The location registration system, and location
10 registration method of the present invention have common

technical idea as the location registers mentioned above.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a diagram of a location registration systein.
i5 Fig. 2 is a chart of a location information
administration table.‘
Fig. 3 1s a chart showing a procedure of location
registration in the location registration system.
Fig. 4 is a chart of a location information
20 administration table.
Fig. 5 is a chart showing a procedure of location
registration in the location registration system.
Fig. 6 is a chart showing a procedure of location
registration in the location registration system.
25 Fig. 7 is a chart of a location information

administration table.



adm nistration table. 10 Fig. 13 is a chart of an HLR | ocation information
admnistration table. Fig. 14 is a chart showi ng a procedure of |ocation

registration in the location registration system Fig. 15 is a chart of a
VLR PPocation information 15 administration table. Fig. 16 is a chart

showi ng a procedure
system Fig. 17 is
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Fig. 12 is a chart of a VLR location information
administration table.

Fig. 13 is a chart of an HLR location information
administration table.

Fig. 14 is a chart showing a procedure of location
registration in the location registration system.

Fig. 15 is a chart of a VLR location information
administration table.

Fig. 16 is a chart showing a procedure of location
registration in the location registration system.

Fig. 17 is a chart of a behavior pattern table.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

A location registration system in accordance with a
first embodiment of the present invention will be explained
with reference to drawings. The location registration
system in accordancewith this embodiment includes a location
register in accordance with an embodiment of the present

invention.

As shown in Fig. 1, the 5 |ocation



10 conprises a storage section 16, a location registration period

determ nation section 18, and a |l ocation registration control section 20.
Each_constituent will be explained in detail in the follow ng. The storage
secti'on 16 stores a location information 15 adninistration table 16a. Fig.
2 is a chart showing the location information adm nistration table 16a. As
shown in Fig. 2, thénsdeathdfopifgrnation ofdmiailocriiraradisteatssn

i ncludes respective |Ds of a plurality of nobile comunication termnals 12
admi ni st ered WA LBEacosanss vilgh ébés empodigepdcii Mebessamliagmed.
information items of the plurality:of nobile comunication termnals 12,
and respecti vefHmbersast agraps sovii g frhei brratiamn reghebrat hen svisd erovenent
status) of the plurality of nobile comunication termnals 12. Here, for
exanmpl e, the nhBEFOBHanee atlitdnthbs cadiodimgniton &% saowheke Fige holibiee
comuni cation termnals 12 exist and the like is one of the |ocation

i nformafion gloralsiady reglistaasdrruAYEReRohlt &k mererdarce adh Hdis
information is updated each tine the |ocation information is received by
the |ocation rRmEntoFOBBKEEEF 8ckpPPohe 2oommpel galiissy tegmigtadyd s s

i nformation indicative of how | ong the nobile 5 comunication termnals 12

stay in the s&RRIGERGEENPY &yiCeLLELREPRATS OTFERE didifpl Bndihd ogaken of

pr edet er mi ned eriods_for updating the inforpmation during which the.
nobi | e com‘rur’ﬁeggeiﬁt&’f tér Fr?ﬁa?%rrllé’g'égt &Y EoFﬁElg%n%eqjo%talfq n of the

moblle communication terminal 12. The location register 14
10 comprises a storage section 16, a location regis:tration
perioddetermination section 18, and a location registration
control section 20. Each constituent will be explained in
detail in the following.
The storage section 16 stores a location information
15 administration table 16a. Fig. 2 is a chart showing the
location information administration table 16a. As shown in
Fig. 2, the location information administration table 16a
includes respective IDs of a plurality of mobile
commupication terminals 12 administered by the location
20 register 14, respective location information items of the
plurality of mobile communication terminals 12, and
respective numbers of stays {information items concerning
themovement status) of thepluralityofmobile communication
terminals 12. Here, for example, the number of location
25 registration area where the mobile communication terminals

12 exist and the like is one of the location information



regi Stration area falls within this information. 10 The | ocation

T ) . . . .. . . .
registration period determ nati'on section 18 determ nes a period of

| ocation registration of a nobile conmunication termnal 12 according to
the funber of stays of the nobile communication ternmnal 12 stored in the
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10 The location registration period determination
section 18 determines a period of location registration of
a mobile communication terminal 12 according to the number
of stays of the mobile communication terminal 12 stored in
the location information administration table 16a of the
15 . storage section 16. More specifically, for example, when
a particular mobile communication terminal 12 stays in the
same location registration area by at least a predetermined
number of times {e.g., 10) in the case where the location
registrationofmobile communication terminals 12 is carried
20 | out by the location registration control section 20 at a
predetermined period {e.g., 60 minutes), the period of
location registration for this particular mobile
communication terminal 12 is changed to a period {e.g., 120
minutes) longer than the predetermined period.

25 The locationregistrationcontrol section20 transmits

the periocd of location registration determined by the



of mBbile communication termnals 12, the location 10 registration control
section 20 carries out location registration at different periods
corrgsponding to the respective nunbers of stays of the plurality of

nobi I'e conmmuni cation termnals 12. Operations of the |ocation registration
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by the location fegistration co section 20 of the location register
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of mobile communication terminals 12, the location
10 registration control section 20 carries out location
registration at different periods corresponding to the
respective numbers of stays of the plurality of mobile
communication terminals 12.
Operations of the location registration system in
15 accordance with this embodiment will now be explained
together with amethodof location registration inaccordance
with an embodiment of the present invention. Fig. 5 is a
chart showing the procedure for carrying out location
registration of a mobile communication terminal 12 in the
20 location registration system 10 in accordance with this
embodiment.
Whenregisteringalocationofthemobile communication
terminal 12 in the location registration system 10 in
accordance with this embodiment, the mobile communication

25 terminal 12 initially transmits a location registration

request to the location register 14. Such a location

10



10 information readout request for reading out the location information and
nunmber of stays of the nobile communication terminal 12 is outputted from
the Location registration control section 20 to the storage section 16.
When such a | ocation information readout request is 15 outputted to the

o e PR
ot or i o (108EEE R TREGRT G aF R re (0 Pl S0 e
ol 12 BB Rlaltaf) O rbrvdeor i PRl
}ﬁ;ginaliéﬁ gg}fﬁ?ﬁfﬁg&?ﬁiﬁﬁ;ﬁﬁﬁﬁfﬁ%ﬁ?ﬂ??%ﬁf%%ﬂﬁ%ﬁﬁg§§|$?Wﬁ§gﬂggg§§on
|nformal fon adytglstrallon Lable, 16a are  deniical o Sachatharhere,

t er mi nal 12 exi st | ocat i i.Str

this t] f ti LS. i.cal
Lhat bt the t ERSIGETERAoR: BonbHe: Poeerieh 7Ot 1B ohs -YEaEEE
registration S%ntrol section 20 adds 1 to the 5 nunber of stays of the
]ETDbI I 1(:ahcon’mt;.n: ation ter m ?fal 12. !f the |ocation informati onf recei ved
romthe nmobile co ni Q e . ad..t he : | i i
contai ned Tt he | olBERGHY KPS hETT 6A AT HEAT SP AT BIearr Lo BY o
di fferent fro%p%aEECSEESL P?éﬁsF%ﬁﬁﬁ?ﬁﬁéﬁhﬂf5¥ﬂééyii%% byl &t 1akLedoAr ea

where the nobiTe comunrca
10 information readout request for reading out the location

to

information and number of stays of the mobile communication
terminal 12 is outputted from the location registration
control section 20 to the storage section 16.
When such a location information ieadout request is
15 outputted to the storage section 16, a location information
readout response is outputted from the storage section 16
to the location registration control section 20. Here, the
locationinformationréadouffesponseincludesthelocation
information {i.e., the location information at the time of
20 previous location registration) and number of stays of the
mobile communication terminal 12 read ocut from the location
information administration table l1l6a.
If the location information received from the mobile
communication terminal 12 and the location information
25 confained in the location information administration table

16a are identical to each other here, i.e., the location

11



12 exists at this time of location registration differs from that at the
fine of the previous location registration, by contrast, then the |ocation
regi stration control section 20 resets the nunber of stays of the nobile
communi cation 15 ternminal 12 to zero. Wien the nunber of stays is
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control section atter outputs a loca regi stration period

determ nation agupsled 9nltite hBcation idROLRIRE inpRI Lo el erdiial | on
section 18. Here, the 10 location registration determnation request
includes the f¢uMigle @i r8LAYSt Hrdn8aPRPLLE £ HBAY) ¢k ONHENINR o2
10 registration area where the mobile communication terminal
12 exists at this time of location registration differs from
that at the time of the previous location registration, by
contrast, then the location registration control section
20 resets the number of stays of the mobile communication
i5 terminal 12 to zero.

When the number o;f stays is calculated by the location
registration control section 20 (1 is added thereto or the
number is reset to zero), thus calculated number of stays
is stored into the location information administration table

20 16a of the storage section 16, and the location information
of the location information administration table 16a in the
storage section 16 is updated to the location information
received from the mobile communication terminal 12. When
the location information received from the mobile

25 communication terminal 12 and the location information .

contained in the location information administration table

12



calculated by the location registration control section 20. Wen the
locat'ion registration period determination.. request is outputted fromthe
| bcation registration control 15 section 20, the location registration
peri dd determ nation section 18 determnes a |ocation registration period

of the  nobile communication termnal. 12.. More specifjcally..if the . nunber
of stays of the*ddth9 éd@Gﬁ'ﬁﬁﬁﬁcﬁ‘Pi%fhclﬁ Sl F‘g!l ?%s%u%(%%%f‘t if

predet erm ned nunber. (e.g., 10), i.e., thepobile 20 c i cation term nal
12 does not st Xerc%émgr% oc SEPEHR l?eﬁ%??ﬁt?%ﬁ’a&é% i% éa‘%:[orr east a
predetermned tipe, then the locatjon registration perjod of the nobile
communi cati on 11}%%%%2%%@%%}%& %(-,1865‘ HéFﬁﬁPh%‘%ﬁHﬁg the
regi stration :@gqrio,d (e.q., 69:,m' nutes). If the nunber of stays of the 25
mobi | e comunitfatoPh éﬁ%’oﬁg‘ia $9%rs at least a predetermined number (e.g.,
10), i.e., the nmobile co ni cation termnal 3 12 stays _in_t.he sane
| ocat i og registrati (ﬁ’eé‘r gggf I Pfa8taYs O &8& B v PP SR+t r ast
then the |l ocation, registratio r'oa of ge bil e conmmuni.cati.on term nal
127 decerm ﬁeeorr%lgl_aﬁe : r}ﬁe&@?gfﬁﬁé%ats_ Rurt a_?%‘?sagﬁoqz%e%%ﬁﬁf%%) onger
an e above-nenti.oned nor atio registratio rl.0d. en a
| ocati on regi St ﬁoc}n %&ql88”2b,tﬁ§en%ﬁﬁ:gr %ﬁ?}zﬁﬁ caa[hiogﬁa"ltleor mnal 12 is
determ ned by the reqi.stratior pr'oq? et.er m i sectd hi_s
| ocation regi srterg@ﬁt_%%t : o 883?88 cfesé%{l %Lﬁftleogl P%él‘r#?ﬁe ﬁgot_&c}g%]il(j)oﬁc_attl &
registration defardination aeetlon.d8.4onLbeok ocati o, gl skt ogngont rol
section 20 as @i ocation registratiron perio et erm nat’i on
10 location registration determination regquest includes the
number of stays of the mobile communication terminal 12
calculated by the location registration control section 20.
When the location registration period determination. -
request is outputted from the location registration control
15 section 20, the location registration period determination
section 18 determines a location registration period of the
mobile communication terminal 12. More specifically, if the
number of stays of the mobile communication terminal 12 is
less than a predetermined number (e.g., 10), i.e., themobile
20 communication terminal 12 does not stay in the same location
registration area for at least a predetermined time, then
the locationregistrationperiod of themobile communication
terminal 12 isdeterminedtobe anormal locationregistration
period (e.g., 60 minutes). If the number of stays of the

25 mobile communication terminal 12 is at least a predetermined

number {e.g., 10}, i.e., the mobile communication terminal

13



response. Al so, the location registration period is transnmitted fromthe
chation regi stration control section 15 20 to the nobile comrunication
terminal 12 as a location registration response. \Wen-the nobile
conmuni cation termnal 12 receives the |location registration response

regi strati on 36 PeiTodn ES Lo By Eie TRBE b et P SFATAl 12,
cormuni cat i on SERERSPTEINEY ERBE! dEhi RN T sUTin ERCARRok EPreout of
ffects of {nEIBSAEROACPOPEL P FortheyRRenS FouBtBr GarsePu ERTEAPE
crbod ent W L 1008 Lieel tacielALete iiied Qeatian Legistiapl on
Fegi strati on GHAECASH: LEEBAmERFE athOP e eI 1SAES. ROEBRd, AGCES Phe
For the ti e SEELASAREER PRELONDDI | e communi cation termnal 12 exists in-
e o b a0, B TheEhesh e ) RERYTpEr g akion cont e,
e 12 DRSRRTRRRAR R 2 bl eny i pepiot-alybacat i o
which are maiBleX'ioddeterminationsection18,thislocationregistration
10 period is outputted from the location registration
determinationsectionl8tothe locationregistrationcontrol
section 20 as a location registration period determination
response. Also, the location registration period is
transmitted from the location registration control section
15 20 to the mobile communication terminal 12 as a location
registration response.

When-the mobile communication terminal 12 receives the
location registration response including the location
registration period, a timer for the location registration

20 period is started by the mobile communication terminal 12,
a location registration request is transmitted from the
mobile communication terminal 12 to the location register
14 upon a timeout of the timer, and these operations are
repeated thereafter.

25 Operations and effects of the location registration

system in accordance with this embodiment will now be

14



used’within a limted area so that the necessity for frequently carrying
out their location registration is scarce. As a 15 result, the traffic

bet ween data transm ssion |lines between nobile comunication termnals 12
and location registers 14 can be reduced. A first nodified exanple of the

| ocation registration ,system10.in_accor ce w.t.h thi igent wll
now be 20 gxp"?}g?a}tt’%]d?eq'nyls’rﬁ'e%Sczla?f%hl?%gggé%%ﬁagﬁ%gygéé%%%qi%ngglccordance

T A T
termoets o SR e e Ll S8 (T o o
an and the | og‘g%rolhorf ERET §tait&ﬁkc8§t soﬁgégic%?coon ccaar%rge}ls teg{rﬁl ta?c/aii on
| ocati oft regi st acrahipes FoSATRPEER ot At EE P pobd T iTANERS 68 20
fhat & | ooat | e T Giacr il sethith St oaoapre ra SpEafdA e e # Such

frequency of IAGAM 0ol EQ: 180 +URPRIKEL 12000UN L3201 G LohdhARacken S

stored in the storage sectlon ocation reglistration peri

ConCrr e O AR OO ot PERe et ed oty sabpat | on o
incom ng call {Q-4he, pBLLL Ly COMPMR €8L4PT0A 8813823 on288 the mobile
10 communication terminal 12 in response to this period.
Therefore, the period of location registration can be made
longer formobile communication terminals 12 whicharemainly
usedwithinalimitedareasothat thenecessity for frequently
carrying out their location registration is scarce. As a
_ i5 result, the traffic between data transmission lines between
mobile communication terminals 12 and location registers
14 can be reduced.
A first modified exampie of the location registration
system 10 in accordance with this embodiment will now be
20 explained. In the location registration system 10 in
accordance with this embodiment, the number of stays of the
mobile communication terminal 12 is stored in the logation
registration administration table 16a of the storage section
16, the location registration period determination section
25 18 determines aperiod of location registration of themobile

communication terminal 12 according to the number of stays,

15



the focation registration control section 20 carries out |ocation

fegi stration of the nobile comunication terminal 15 12 in response to the
| ocation registration period determined according to the frequency of
incomng call as nentioned above. Fig. 5 is a chart show ng the procedure
for carrying out |l ocation registration of a nobile comunication.term nal
20 12 in this36HitHiced OsRAHBPe T RhERE & RECROERT i Lo MARIOR POn CBEFAPRal 12
transmits a | ocation registration request to the |ocation registration
control secti GR230GRHIRE FEFAEFERALIPRGPSLIERE MPPIRI CORBURGCALILOR

regi stration control section 20 outputs a |ocation information readout

request to t héSEidedr hgd sEREPREAEO FoR dOCHH 1PRf b Fat 115 26 PRELABDLI | e

comruni cation termnal 12 (i.e., the locatiqgn information 16 at the tine
of previous I@(%qr&’rnreéigiaépéfiﬁﬁﬁ)t%n@? s qfe &R YST 2FnBERFAEPEEI | to
the nobile co nicatjon termnal 12 are read out Elr omt hgilgocﬁati on

ec

information &RAYR-st FAVPYR 1 abIMRYBE CAUrined #hahorBrityEided PBAN16, 5
and are outputled Lo,Lhekocall g0 Lol SLTALLON SO, | Spgll o 20 e
rocel ved, f1OMNG, obl epcopuesty o ter sl T dud tbe L gsatien
O LBy AT SRE N, ST 5o, ol ifived, 08 LRER bR pepbaLEA O
ocation redl sl abhen e L PN i BrtBE ddiBathatiPLEYE O
10 18 determines aperiodof location registration of themobile
communication terminal 12 according to the frequency of
incoming call to the mobile communication terminal 12, and
the location registration control section 20 carries out
location registration of the mobile communication terminal
15 12 inresponse to the locationregistrationperioddetermined
according to the frequency of incoming call as mentioned
above. |
Fig. 5 is a chart showing the procedure for carrying
outlocationreéistrationofaamobilecommunicationterminal
20 12 in this modified example. When the mobile communication
terminal 12 transmits a location registration fequest to
the locatlion registration control section 20 of the location
register 14, and the location registration control section
20 outputs a location information readout request to the

25 storage section 16, location information of the mobile .

communication terminal 12 {(i.e., the location information
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| ocation information of the location infornmation 15 adm nistration table
16b i'n the storage section 16 is updated to the location information
received fromthe nobile comunication termnal 12. If the |ocation
information received fromthe nobile comunication termnal 12 and the
| ocation information contained in the_l ocation informat_jors 20

gnd, thg he

adm ni strati orft atfte 46l ffe PEEFAONEalOFHLAGR ht B Her T Het

| ocation registrati on area where the bile . co njcation term.nal 12
exi ot s ot thi SAIGRERAY |0 AFGHPEOCPALT 5P| BRE | BOD Uk G FARAR o 1 he

time of the previous . l.ocation registration,, by contrast, then the |ocation
25 1 nf or mat | LRI 1 dieoR PAr BRFE PO, Bom HOGATIAT G ACIRIAE 1076b of t ho
storage section, 16 js not, updated.. 17 | 6 Wen the | ocation infor i on

r eadogt r espor%‘@“’r%lsqré?&éio\?gﬁg]aget]r‘é; I%@&FFioJrP r’é’@ §%95?98r§%‘b’?ﬂ9’bl ection
20, the latter outputs a location registration period . determ,nation
requestgto thearf‘gcaa’% dﬁltrpéﬁ?*?sr &Pi Bﬁegé?% l%ndlé%)%]r%’ff‘d‘ili% O8N 18.
Here, the location regjstratign eriod deternm nation, request includes the
frequency of SHCOHPhGLaS 2t dOFRGIABE M EOEBRNLAR CGRAMRY HaRReRSer2

Fegi ot rati on peri od et BFATRATIN 136°FBR0Let T C IIRUEFEn HOACRIdE
et on, ;9 BRSO SLpTRRLL 22 fRa G1E JOSRIGD SRAALIALn per) o
mobi I'e communi ¢ati an, JLET Y 1324t M08 & iREHi0! Linidf st it ion table
10 16b are different from each other here, i.e., the location
registration area where the mobile communication terminal
12 exists at this time of location registration differs from
that at the time of the previous location registration, the
location information of the location iﬁformation
15 administration table 16b in the storage section 16 is updated
to the location information received from the mobile
communication terminal 12. If the location information
received from the mobile communication terminal 12 and- the
location information contained in the location information
20 administration table 16b are identical to each other here,
i.e., the location registration area where the mobile
communication terminal 12 exists at this time of location
registration is identical to that at the time of the previous
-location registration, by contrast, then the location
25 informationof thelocationinformationadministration table

16b of the storage section 16 is not updated.

17



frequency of incomng call to the nobile commnication 15 termnal 12 is at
'east a predeterm ned nunber (e.g., 2 tines/hour), then the |ocation

regi stration period of the nobile communication termnal is deternmined to
be a'normal location registration period (e.g., 60 minutes). If the
frequency of incomng call to the nobile communication 20 termnal 12 is

| ess than a predet efReRe@ihpuibeptien glnformafigls /MpAdout TRSRORBE Hécat i on
regi stration period of the nobile communication termnal 12 is determ ned
to be a predérseivigddbethodiqeatgon registaatésy Fomger! 995+ 149%e 20mo0r nal

| ocation registration period. 25 Wen a | ocation registration period of the
nobi | e- comuribEatliadiereoiitpats12 {gcabier i @AY fdOn 18 peri od
determ nation section 18, this location registration  periaod is outputted
from t he | ocatdediermdgiaddpat reauedeti@ MhgatPEAt R tT M Sty ats Th@erd st i on
registration control section 20 as being included in a |ocation

regi stration pEbesHinagdenr seeatqbAsr efRFRe AL PSREFUNSRPLEEG 2L OThe
nobile comunication term nal /12 as being included in a | ocation

regi strati on REIPERsEeterBAnEREoRobETeetbntft 1dRS de dEFWERCY2 %fecei ves
peri od. & ti mAFCRBRIEnEaL0c 6 BRCrBYFLF VB O0H S SPdFEdd 12Dy the
robi o COMI, Cat B eI PEL 12er Rl RSSO o0 Stiaion Legest | ©
register. 14 upon g LlmEouh Lt FLOBLerSP0H 1958 QPRI 8n
10 request is outputted from the location registration control
section 20, the location registration period determination
section 18 determines a location registration period of the
mobile communication terminal 12. More specifically, if the
frequency of incomihg call to the mobile communication
15 terminal 12 is at leas_t a predetermined number {(e.g., 2
times/hour}, then the location registration period of the
mobile communication terminal is determined to be a normal
location registration perio& {e.g., 60 minutes). If the
frequency of incoming call to the mobile communication
20 terminal 12 is less than a predetermined number (e.g., 2
times/hour), then the location registration period of the
mobile communication terminal 12 is determined to be a
predetermined period (e.g., 120 minutes) longer than the
normal location registration period.
25 When a location registration period of the mobile-

communication terminal 12 is determined by registration

18



15 repeated thereafter. Wien the |ocation registration determ nation
gecti‘on 18 determines a period of location registration according to

i hf ormati on concerning the frequency of incomng call to a nobile

commiuni cation termnal 12, and the | ocation 20 registration control
section 20 carries out |location registration of the npbile conmunpication
terminal 12 i periedpiatrninatiion peetirn 48/ ithisn} QCaori FEFLEXAAPIED t he
period of |ocation registration_can be nade |onger for. nobile

communi cat i onPesARdnAEsOUbPWREeR BF @D nehe| WP GRte®y 5I935 LEAEIPRat i ng cal | s
so.that the necessity for frequently. carrying out their |ocatipn

regi stration ﬁ@tgéaﬁﬁétlﬁsSQCtlgnﬂé%Qﬂﬁhe%ﬁ%a¥¥%ﬁ¥?€1§Brﬂ%}%pFPﬁﬁ§ﬁ%ssion

| i nes -between nobile conmunication termnals 12 and |ocatjon registers 14
can be reducedctiontdieas beipe dnclpfefiatg %C%%%Fé‘?%%ﬂ%?ﬁ%?@ﬁg?ﬁ?o 5in
accordance with the above-nentioned enbodi nent and the a?gve- ntioned
modi fi l examsledermiaatdent FemPeRF sAhhtk ot raeniddedeter ﬁafnggﬁ §ection
18 determ nes a period of |ocation registration of bile.co nication
terminal 12 £O¥BUaiegtient HRIMRderl HfssPEYRYI MY i ac&ﬂﬁ%ﬂ?B%tion 10
termnal 12 or the frequency of incomng call to the nobile comunication
terminal 12, &SdishEateent F8PPPRIFstration control section 20 carries out

to the locati on - reBReRRETP e FOmGENer T SToae SELbT B Ag 1% TV Khfiber of
15 stays of tq%cggggkerggis Pé%féﬁ‘¥E§§¥H§é"¥n55%d¥hgt@%ef&SQH%QSX
10 registration period, a timer for the location registration
period is started by the mobile communication terminal 12,
a location registration request is transmitted from the
mobile communication terminal 12 to the -location register -
14 upon a timeout of the timer, and these operations are
15 repeated thereafter.
When the location registration determination section
18 determines a period of location registration according
to information concerning the frequency of incoming call
to a mobile communication terminal 12, and the location
20 registration control section 20 carries out location
registration of the mobile communication terminal 12 in
response to this period as in this modified example, the
periodoflocationregistrationcaﬁbemadelongerfornwbile
communication terminals 12 which are mainly used for
25 originating calls so that the necessity for frequently.

carrying out their location registration is scarce. As a

18



of ihcomng call to the nobile comunication term nal 12. However, it may
be configured such that the location registration period determination
section 18 determnes a period of |ocation registration of the nobile
commiuni cation 20 term nal 12 according to both of the nunmber of stays of

the nobile comunication termnal 12 and the frequenc Oii'u i hcom, cal |
to the nobil e X6GHHIni Eie EBATELE AR Rt aIEr aRFRi SR Jd’b%t%lp?) w?%ﬁf‘@gﬁggi on
control section 20 carries out  |location regjstration of, %he ile

conmmuni cat i on COBMMRAgRtISN] FerRinalpohdcaRd YA PGS §§isrsTBr afP8n
period determ ned according to both of the nunber of stays of the nobile
.20 communi catd®oFraG®ichal 12 and the frequency of inconing call to the
nobi | e conmuni cation term nal 12. \When a peri o%g\of location re ist& tion is
deternined accordi A§ Eee deatdrn: Hel oaeton fORLRY STHATL AR ﬁ%’%iqnb g
communi cation termnal 12 and the frequency of incom.ng .call to e nobile
comuni ®at i on ifepFcrE‘aRse wWhh |f6€aﬁbeﬁe-m§5FéPP8§i%¥P%}ﬂ&% G %ge

PO DL NE N I L R G T R R I
of 10,2 PLural iy of Jmbis comun el on terglaals Az o o gd v o
o postion R SLa o0 And.pYetinn, LAl LOGRILIG LRl CLeptgagorared
Socoring, Lo e dS el ohe BLANE R IGIPLL L SOITYD Ebiaa il 12
10 terminal 12 or the frequency of incoming call to the mobile
communication terminal 12, and the location registration
control section 20 carries out location registration of the
mobile communication terminal 12 in response to the location
registration period determined according to the number of
15 stays of themobile communicationterminal 12 or the frequency
of incoming call to the mobile communication terminal 12.
However, it may be configured such that the location
registration period determination section 18 determines a
period of location registration of the mobile communication
20 terminal 12 according to both of the number of stays of the
mobile communication terminal 12 and the frequency of
incoming call to the mobile communication terminal 12, and
the location registration control section 20 carries out
location registration of the mobi_le communication terminal

25 12 in response to the location registrationperiod determined

according to both of the numbef of stays of the mobile

20



accofding to the frequency of inconming call to the nobile comunication
terminal 12 alone, and the like. As a result, the traffic in data
transmi ssion |ines between nobile 20 conmunication ternminals 12 and

| ocation registers. 14 can efficiently be reduced. A second nodified

exanple of the |locatjon registrati S m 10 in accordance,with .t.his
enbodi nent v |$O%%J'o%atzeeeg'rarm%f %ﬁi@%gﬁfﬁl’:@ﬁu&%&%ﬁ? 1P§°186¥%m?i°gﬁ}r’e|d such

bove- ment | onetP cERdIIES AEOCREAEH FEORSEFaLton 20 1 - period
ocati on regi strati Pt 2abREHTE 6F CORMENT AN EaFAPRal - 5 SRRty o
| cati on 5 i nf SFARTHHIE AMEA R4t FOR PUBPEE 185 BFAYHE LiDIadeead i on 1o,
Fegi st 8t on OFERETHIH 145 CORRGH Laei DIt CEBrAFRURREY G5 (AP A SA0d of the
Get erm nat i on' £40Pe o oL SO o L aR L CHAFT= kg 1 HEETastur e f or
12 b Thi s modt Tt AT ST Gpar BPPONE BrERrecaFedl e B X 6 the
s o Bkl LRSS P B R s dance vt
the location registration can be carried out for each of
10 aplurality of mobile communication terminals 12 at a period
whichisquitesuitable frombothof the viewpoints of reducing
the traffic at location registration and lowering invalid
incoming traffic as compared with cases where the period
of location registration is determined according to the
15 number of stays of themobile communication terminal 12 alone,
where the period of location registration is determined
according to the frequency of incoming call to the mobile
communication terminal 12 alone, and the like. As a result,
the traffic in data transmission lines between mobile
20 communication terminals 12 and location registers 14 can
efficiently be reduced.
A secondmodified example of the location registration
system 10 in accordance with this embodiment will now be
explained. This modified example is configured such that,

25 in the location registration system 10 in accordance with

the above-mentioned embodiment, the location registration

21



determ nation section 18 determ nes a period of |ocation registration
according to the nunber of stays of the nobile conmunication termnal 12,
ahd the location registration 20 control section 20 carries out |ocation
regi stration of the nmobile communication termnal 12 in response to this

iod. In this | i fied e le, h j f
Fg(r::a'?i on rggi §%$%%D£H%t§%§$ggﬁf)ﬁeﬁeg l%’/ﬁgl? gg%%@géngr%e&%s@%e%gﬁ%peri od

deter i nat | tion 18 according tq 25 .the nue t £ bi |
Communi cat | on AT SEEZE BHHC & L8 A SEFAEF S E-Phrel o oFanst i on

istrati 22 of the nobjl ication.t 1 nal J i ed
ccordi ng Lo (FETHISACIOR EEyCTl (enChobried comms Ta e B SEVAL 12
t din the | ti L nf ti, dm_ni st [ t f t
ection 16, WAGCEPBEPELEAOIPUR, PaB DRSO RINBES 1O Ak b A R e

icati I inal, 12.is ] t.h t ) 4Qm  10),
(o Bhe oGS S L AR A5 doBeC BT e Sy A G OB
I ti i ti f t | : ' : b BB, t h

| ocati on 1 og! SLYAEPBIBC SHt T { AR RDbT T e bR ot B ¢ S el 12 i s
det ined to b . tion. i st [ P! 1 Qi Bri%at i 1 nut ,
wher casthe S meearTy geBRbeRorof Oeg TR BB Rl bpith T OIS

comruni cati on éeeqrn}r)lnélgat%.: &#Zm}iﬁhgﬁt grg‘iﬂﬁl&g 5P Pee ga&t}jfrﬁst(r%tﬂ-ve Qg nut es)

| onger than the Tt regi'stratron 15 perio t he nunber of stays of

the mobile COM%&%}E?& 708t 1 48 rb§18trh 8854 pRrRbadRirRIrHinRE idwber

(e.g., 10), i.®€. e comuni cation termnal 12 stays in the same
10 section 18. -

Fig. 6 is a chart showing the procedure for carrying
out location registration of the mobile communication |
terminal 12 in this modified example. Operations of this
modified example are the same as those of the location

15 registrationsystem10inaccordancewiththe above-mentioned
embodiment in that the location registration period
determination section 18 determines a period of lécation
registration according to the number of stays of the mobile
communication terminal 12, and the location registration

20 control section 20 carries_out location registration of the
mobile communication terminal 12 in response to this period.
In this modified example, however, not only the period of
location registration is determined by the location
registration period determination section 18 according to

25 the number of stays of the mobile communication terminal

12, but also an administrative time for locationregistration
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|l ocation registration area for at least a predetermned time, then the
locat'ion registration period of the nobile 20 comunication termnal 12 is
determned to be a predeterm ned period (e.g., 120 m nutes) |onger than

t he above-nentioned normal |ocation registration period, wher eas t he

adm nistrative tinme for lLocation re |strat|on of, the rmbl ni cation
termnal 12 i £Td&hér FoRdd et GOBBURLE Wep?e %rmln% 112365mdﬁ|51e§§‘)1 nger than
the |l ocation registration Be“ .. admi nt Hatlve time deterg1ned by
the | ocation 25F05dingecfs &pp p%fls(?@Yc?e‘P HheRR b SeERPBACER:
outputted to the |location regjstration contr tion .20 as, bej

mclouded in tﬁ@%@é‘ﬁl%?%@%’?’é@? ACBELPBAD 8F ﬁ?ﬂ%ﬁ@@ﬁnlﬁgﬁtﬁg}é 5
Thereafter, the nistratfive tinme is outputted to the st.or esetion
GRS RIRE S sgts&rog@&esae?raﬂgtﬁlée 2MoBe | SREFTIEA tion
admnlsratlontable 16¢c sho in Fig. 7 togeth thhthe
e (st upaReoTOPRE) O3t ShATSIPT Has GRaty i PBBiot caBioh RRSHHRRLI Iy
carried 10 o t | therﬁpls no lo‘%% ion re ath requgg?i fromthe
nmobi | e communi gatllsor]reﬁér Ag) 2 1L IR0 é? & 9t he dm’ln?strative

comuni cat i on tﬁ;& ﬁﬁiﬁj&%@%@eﬁﬁ%&eﬁ%ﬁmiﬁﬁ r@f‘?%%t“%‘%s JSReTRT it
ion 20
power is turned_o ere ¢TB 8%3%3%%{;?9%%1’:0ng%gagégk‘migg&I on

ends admi ni s8N aotcléi
time, then the location registration period of the mobile

10 communication terminal 12 is determined to be a normal
location registration period (e.g., 60 minutes), whereas
the administrative time for location registration of the
mobile communication terminal 12 is determined to be a time
{e.g., 70 minutes) longer than the locatlon registration

15 period. If the number of stays of the mobile communication
terminal 12 is at least a predetermined number {e.g., 10},
i.e., the mobile communication terminal 12 stays in the same
locationregistrationarea for at least a prede-termined time,
then the location registration period of the mobile

20 communication terminal 12 is determined to be a predetermined
period (e.g., 120 minutes) longer than the above-mentioned
normal location registration period, whereas the
administrative time for location registration of the mobile
communication terminal 12 is determined to be a time (e.g.,

25 130 minutes) longer than the location registration period.

The administrative time determined by the location
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for -causing the nobile communication termnal 12 to receive incomng calls
will'be carried out thereafter). 20 Wien an adnministrative tine for
I'ocation registration of a nobile conmunication termnal 12 is determ ned
according to the nunmber of stays of the nobile comrunication termnal 12
as nentioned above, an appropriate admnistrative ti can be set in
response to tﬁ%gb%ﬁf%%ll%‘{) ReFRs Sﬁt?%iﬂé?Fé?Foﬁe%%nﬁgrﬁ?rfé‘at%léEB?%i ng to
t he nunber of stays of the nobil.e. conmunication terpm nal QIZ. 4 j t This
modi fi ed exanp? e%yl%a%?ﬁ iTRFSF TSR FRPLTP 586&#%‘?& VY ol

i nwhi ch aperiodof |ocation registration, of a nobile co ni cation term nal
12 is determ Heelt@eedrd A kT atHer: FegtehtytHin Pﬁé&ﬁﬁngg@%ml%t%% nobi | e
comunication 5 termnal 12, the |location registration period determ nation
section 18 fuf¢fRYP¥etermi nes an administrative time for |ocation

[egiSULACI on of thegoil & Sonunl cotl oD Lernel, (2 soegtdipgaathe
[0 the Ilocat | gn. LucoLuetlon 20 AiphsLIatl o0 Lopl el b QL is stplace
ocation 1ed| stiall oncel Ahe bR e cormupl el ol Lo pgl HMA T 2
P 00 el AR ENSRL TTAE, R0k SRex o L CLBd EXOEP S
location regj sfLALIQN, Ofy 2, I0RILE 1SRN SALda% { §L 8985119 dSrried

10 out.

If there is no location registration request from the
mobile communication terminal 12 even after a lapse of the
administrative time from the last update time, then it is
determined tha{: the mobile communication terminal 12 has

15 nmoved to the outside of the zone or its power is turned off,
whereby the location registration control section 20 ends
administering location information (so that no operations
for causing the mobile communication terminal 12 to receive
incoming calls will be carried out thereafter).

20 When an administrative time for location registration
cof amobile communication terminal 12 is determined according
to the number of stays of the mobile communication terminal
12 as mentioned above, an'appropriate administrative time
can be set in response to the period of location registration

25 determined according to the number of stays of the mobile

communication terminal 12.
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detefm ned according to both of the nunber of stays of the nobile
¢omuni cation terminal 12 and the frequency of 20 incoming call to the
nmobi | e communi cation termnal 12, the location registration period
detefmination section 18 further determ nes an administrative-time for

| ocation registrat "ﬂﬁ Ofvo{iﬂflga’@%ﬁﬂgcl@%y? Ebﬁ)ﬁlé@fé@ Rlchlehafedaes di ng

to both of the nunber confruni cation term nal 12

and frequency g %g{@rgﬂyg%s%' N

stored in the ormation admnistration table of the storage

section 18, s?f 3{1\]% llgfgqrr}%%n;:%gcll%ﬁur@éfﬁhacloﬂ Eglde%%‘ihl?l@d?aQ:&ﬁrcﬁ'n%s out

| ocation regi conmuni catton termnal 12 withi'n a

range of the adiipisirablve 44, 3cAehermneg, b L8 1h 8Gakiih I sk ati on

peri od deter ation regrstration systemin

accor dapce wi th %ﬂg}%ﬁggd g,@fg&ﬂ?{‘én of 8&%‘@1:9{:?&??%5.8%9&%&%1‘%41:'1di‘PW be

expl ained wt h dr aw ngs e 10 configuration

of the Tocati of Leghe @l AN LR Aas CQﬁdé‘&E b e et

will be explaln IS a arams OW ng ocation registration

system 30 | ”Sch?&QE:?oaz{‘gc%gﬁ’kE?gthﬁ cef“E?lQ Te éézm%ﬁ Q¥8at fof i@ rfnaine

| ocati on regi it 1on I'n accordance wth this 15 enbodi nent

conprises-a er c %%er 1 %hg%f%ﬂegﬂ%oézlnco?nlﬂ é‘iltt\b She HopilQr

| ocation regis ter to as VL for carrying out

{ggﬁ' on regi sl NbatOlord fEmRRi1 @z%%f\é@ﬂaﬁh@notcatribﬂadnfb&n@m@w ng in

10 administration table 16b of the storage section 16, and the

locationregistrationcontrol section20carries ouﬁ location
registration of the mobile communication terminal 12 within
a range of the administrative time determined by the location
registration period determination section 18.

15 Also, thismodifiedexamplemaybe configuredsuchthat,
in conformity to a mode in which a period of location
registration of a mobile communication terminal 12 is
determined according to both of the number of stays of the
mobile communication terminal 12 and the frequency of

20 incoming call to the mobile communication terminal 12, the
location registration period determination section 18
further determines an administrative ‘time for location
registration of the mobile communication terminal 12
according to both of the number of stays of the mobile

25 communication terminal 12 and frequency of incoming call

to the ﬁfobile communicationterminall2 storedinthelocation
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respéctive admnistrative zones (adm nistrative areas) 20 adm ni stered
thereby, and a hone location register (hereinafter referred to as HLR 34}’
for admimnistering location information of the nobile communication
termnal 12 noving across the respective adm nistrative zones of the
plurality of VLRs 32. Here, the plurality of VLRs 32 and 25 the HLg 34 are
connected to edHIPIRHCHIMERL HEralinh hebke ofsthe FLorpIE3¢C b10R 1é-
plurality of VLRs 32 conprises a storage section 38, a location .
registration, %ﬁ#i?ﬂf<%9ﬁ§§ﬁ°ﬁaFP8ﬁst§%g%?%nCQREr PR 120c £BTEH €S

regi stration control section 42. On the_other hand, the HLR 34 conprises a
storage secti o5 FaR@NakeALREEBEAPT 0Pl r ERE SIGRE I O T EFSR TE%t | on 46.
The individual constituents will now be explained in detail. A VLR

| ocat i on i nf orifHgIR ladi WiSPLBL PoRaRed of 383 jadmirdsdd ati Vend 18¢€or age
section_38 of the VLR 32. Fig. 9 is a chart showi ng,the VLR | ocation

i nf or maPi on 1C*SFERIHREGRY Fon loapF £0B 8591 A5 T shbwmPEALRAGlete I RATIPR

| ocation informti.on %g;nistration tabl e 38a contains respective IDs of a
plurality of rﬁﬁﬂq%gnbg nication termnals 12 administered by the VLRs

e e o 16°F o Rr b8 P A B O R L e BB
pLUTALL Y of JRRBELE SRTINLERt LN L08R 1 Far oS paTpunLcat on
the location ier)]:fp el teido{:}ith reference to drawings. To begin with, the

10 configuration of the location registration system in
accordance with this embodiment will be explained. Fig. 8
is a diagram showing the location registration system 30
in accordance with this embodiment. As shown in Fig. 8, the
location registration system 30 in accordance with this

15 embodiment comprises a mobile communication terminal 12,

a plurality of visitor location registers (hereinafter
referredtoas VLRs 32) for carryingout location registration
of the mobile communication terminal 12 existing in their
respective administrative zones (administrative areas}

20 administered thereby, and a home location register
{(hereinafter referred to as HLR 34) for administering
location information of the mobile communication terminal
12 moving across the respective administrative zones of the
plurality of VLRs 32. Here, the plurality of VLRs 32 and

25 the HLR 34 are connected to each other by way of a network

36.
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|s défined as "vacant" whereas its nunber of stays is null. 20 The | ocation
reglstratlon period determ nation section 40 of the VLR 32 determ nes a
perlod of location registration of the nobile comunication termnal 12
according to the nunber of stays of the nobile commnication termnal 12

d he | f t 25 tahl e 38a of the
Storage section 38 KBTS WpbBrpLIrTi Y 6t VERsy gonw%éﬁegl P Tt
bi | i t in t a ocation
egi straton aPERtEyRarts dhotocat inedeiars raéifonungao%fg%mw%tbon 10)
wh he, | t.r.at onmuni cat.i on
Lorm nal e 12 FECEAPR I ST YR HOTHAT GRS STt IoH FORCCON IS &t i on 5

fegrstration {3F- ergtﬁ%‘@?ea%n%ﬁ?? sERE SOt oh SrerReRdreana

et o, Srhe VLR : B tF S 15 PEHCRbReF TS CoBErBh PR 16 { IPA/LR 32
eaistrati on poTbaHTE 'c?ﬁ%a#af{ﬁ SR M 80 06 TR S i
Afor mati onof ¢ ho SR SCEBACA; PRI AR ftwﬁnaﬁs?ﬁ%%rﬁgﬁg%"% 3 ef r om
carri s out | oaty SR LaReRRi SIS (Gt LrBtT &k GHAERatPon Lk menal 12

carries out |OC&'[IOI’I registration

according to the fegeiMedndAGH k90 VRROTEBLERS, NAFELYacien registering
respective
10 administration table 38a. As shown in Fig. 9, the VLR
location information administration table 38a contains
respective IDs of a plurality of mobile communication
terminals 12 administeredby the VLRs 32, respective location
information items of the plurality of mobile communication
15 terminals 12, and respective numbersof stays of theplurality
of mobile communication terminals 12. For mobile
comnunication terminals 12 which do not exist in the
administrative zone of the VIR 32, the location information
is defined as “vacant” whereas its number of stays is null.
20 The location registration period determination
section 40 of the VLR 32 determines a period of location )
registration of the mobile communication terminal 12
according to the number of stays of the mobile communication
terminal 12 storedinthe locationinformationadministration

25 table 38a of the storage section 38. More specifically, for

example, when a particular mobile communication terminal
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| ocations of a plurality of nobile communication termnals 20 12, the
I'ocat’i on registration control section 42 carries out |ocation registration
at different periods corresponding to the respective nunbers of stays of
the plurality of nobile communication terminals 12. An HLR | ocation

Ig‘;lf Efj EE?:&_E i OE’tfﬁtzéfiéét}j E%ge:wicfﬂtié?lo%?ﬂ%?%%%% BT G RSt f on

ot ormat§ on adhPRPCERRETORCE AUTREAAAE Cones: H-dredblcr] bhe e ghhgRe

PRl 9 TR Lo COmmY SR ion. 6t 85y 120e B0 ILOETYLLAR-GRcr i 0
E;EZ‘;BP{SJ?ZT 'ng i i%:s%%i%g%oﬁeg'eﬁtﬁ?#{%fi%ﬁé@‘f?éﬁ%ﬁ%?éﬁ%%tc{té?%zﬁ&es”
34 adm ni sters itch p\’ﬁ_elso rggpélhe@érofﬁd ﬁ%égf ?o%é%gégiegts fgt%enp (%2 lggﬁDEHQe

communi cati on Otfeblr_géaatlgf}g \iistﬁgat%ﬁOfcgﬁ;ﬁﬁzg%gééf/ﬁ&ﬁrgﬁﬁyﬁg ve zones of

a plurality of rati ons of l'on registration systemin

15 accordance w5 GIPOGHIBIL Wl Lo NOMAR LXBI ALREGoa R 0. 11005 @

N
chart show ng € process of carrying out 1o on egi sfrati 0

T S ason e SRR k' BrbEredsbatisind slntlon system 20 (1
The VLR location registration control section 42 of
10 the VLR 32 transmits the period of location registration
determinedby the locationregistration perioddetermination
section 40 to the above-mentioned particular mobile |
communicationterminal 12, receivesthe location information
of themobilecommunicationterminall2 transmitted therefrom
15 in response to the transmitted period of location
registration, and carries out location registration-of the
mobile communication terminal 12 according to the reéeived
location information. Namely, when registering respective
locations of a plurality of mobile communication terminals
20 12, the location registration control section 42 carries
out locationregistrationatdifferent periods corresponding
to the respective numbers of stays of the plurality of mobile
communication terminals 12.
An HLR location information administration table 44a

25 is stored in the storage section 44 of the HLR 34. Fig. 10

is a chart showing the HLR location information
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20 Ffrst, a case where the nmobile comunication termnal 12 enters the
adm nistrative zone of a particular VLR 32 fromthat of another VLR 32

W Il be considered. Here, before the nobile comunication termnal 12
enters the adninistrative zone of the particular VLR 32, the location 25
information of the nobile comunication _termnal ,12_in tlg@ {:oc ion
i nformati on adeRRPdEERREOAT BBP LS 3842 of AShEPSKBr 45eF1%9 $Bet FRR inthis
VLR 32 is "vacant" whereas its nunber, of stays is.null. If the.nobile
cormuni cat i on JOSAHLARI 1BSCFPARLR 1AM RIS LATIAR efis: 4R SAPFEdTEst
including location 5 information of the nobile cq nication termnal 12 to
the VLR | ocatieSReFEdivet LAEi ©h R oMtV Jstéétci%ﬂlo%}q‘%u CHEHEREZ2 n t he

Ut the | ocat ERTRAPSEMAET R AntF FRHBE Ol RAFE 18 PheCHoRLRe2S oF "
Fegl Strati on GoRiRBRLSEE: PorTABS Lo TR th e S EAFOH Y OFniPRBnse to
such 2| ocat on Lalorumt Lon Leadout: TP, Ule hennigpssotion, <8
R e e R PR e ey
o e L1 oLaPhEKLoNecLSSRLE LEU S AN, wasaRL ) of the bl e
adm ni stration 20 taple;388 3166 L0G: JHIRELoRfcSlaNs 1d2Jh8x 98abkon
10 the HLR 34 administers which VLR 32 carries out location
registration of a mobile communication terminal 12 moving
across respective administrative zones of a plurality of
VLRs 32.
Operations of the location regisfration system in
15 accordance with this embodiment will now be explained. Fig.
11 is a chart showing the process of éarrying out location
registration of a mobile communication terminal 12 in the
location registration system 30 in accordance with this
embodiment.
20 First, a case where the mobile communication terminal
12 enters the administrative zone of a particular VLR 32
from that of another VLR 32 will be considered. Here, before
the mobile communication terminal 12 enters the
administrative zone of the particular VLR 32, the location

25 information of the mobile communication terminal 12 in the

location information administration table 38a of the storage
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infof mation adm nistration table 38a is null at present, the nunber of
stays is not outputted. When "vacant" is obtained as |ocation infornmation,
t he VLR | ocation registration control section 42 sets the number 25 of
stays of the nobile comunication termnal 12 to zero.. Thereafter, a VLR

storage request far ngtifying,t 30 the nobile communicatio inal 12
enters the a&ﬁFﬁF@Prgéi%é Egh@hgﬁRfﬁ%JﬁLRWEE%Q§ tW§ﬁ§ﬁFthggf$%%§%gg VLR
| ocation registration contﬁiirsection 42 to the HLR location registration

controldsectiGE F53¥f thel 34. Wen 5 the VLR storage request is
received by the HLR_| ocation , .registratiop.control. secti,op_4 the HLR
%, tBi s ?}/LR st or agé® F}éﬁd@ﬁljies%BWBﬁf‘Fégl?B ft%mﬁaglr ;l&eggé{:l??lg%s4%,
ereby the olum of visited VLR in the HLR.l acation ipnt ti
adninistratioﬁ°F§$P8n4ﬁ§gb§t¥%El%?dﬁ%&ﬁ? (ﬁﬂ%%#a&fgigoﬁﬁgggégalbo?or this

m s of “EREL i
isi lt20603[”&“?h%?héﬁgﬁﬁéﬁ{'%ﬂiheiﬁoﬂ%%%%&ﬁ%% AR EPrar e, PabPoBaa i <

d v t .' |
[0 The HLR |obkty SHOF BOT R Ot SEORT T o1 e £ G aRal? Sh i e VER
Sect on 42 of TPrgVERR AP RS TS Tt SRV B e eI CaRRiRi cat i on

LS eeEAthRy A ehey R eERL AN o0l sheatuni SO aet on 42
termnal 12t gfzsel{a%(s 5?@@%%@ Qémﬂx?:i"éaﬂison terminal 12 is outputted
10 from the ViR location registration control section 42 to
the storage section 38.

In response to such a location information readout
request, the storage section 38 outputs a location
informationreadout responsetotheVIRlocationregistration

15 control section 42. Here, the location infofmation.readout
response includes the.location information (i;e., the
location information at the time of previous location
registration=“vacant”) of themobilecommunicationterminal
12 read out from the location information administration

20 table 38a. Since the number of stays in the location
information administration table 38a is null at present,
the number of stays is not outputted.

When “vacant” is obtained as location information, the
VLR location registration control section 42 sets the number

25 of stays of the mobile communication terminal 12 to zero.

Thereafter, a VLR storage request for notifying that
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storéd into the location informati on adm nistration table 38a of the
storage section 38, and the location information of the |ocation

i hformation adm nistration table 38a of the 25 storage section 38 is
updafed to the location information received fromthe nobile communication
termnal 12. 31 Also, when the VLR | ocation registration control section
42 of the VLR B2 guilsicheommibdcadiont dgsmbral he? emiitse W@¥muni cati on
termnal 12 to zero, a location registration period determ nation request
is outputted fadmirsiathrativR kzovatPbrthedil® B3t Lionteorinbiteddi@htd2 to the
| ocation registration period determ nation section 40. Here, the |ocation
regi stration p&R debapdtiomiregtissnatéquesontrat| sieslathd hilitbdheofilst ays (=
0) of the nobile communication termnal 12 set by the |ocation :
regi stration cormatglorseeyisiratiprooniehsenbliondatdiobhe 8&Rst4 at W9RTperi od
determnation request is outputted fromthe VLR |ocation registration
control 5sect i de VLR [sdoregat FeALLEli 56 hecohvek b d e tEFnileadtdsnsect i on
40 determnes a location registration 15 period of the nobile

communi cat i on TeXiAtrAtiop camie ! sqrddion ¢aPf FheHLR He HukHEFRSLOFRERs of
the nmobile communication termnal 12 is | ess than a predeterm ned nunber
(e.g., 10), i.xequasielfohiirutdediiniteir sépregemariiicn4doderRRY $h8y in
the sane locatign registration area for at |east 20 a predeterm ned tine,

then the | ocat§OiFedifsvigitsd BERi 4@ tht e IRAATIOT IRANTTEERLO8N t er ni nal

12 is deternmined to be a nornmal |ocation registration period . g.., 60
mi nut es) . administration targa.lle 44aof t%e stgrage sectiog 44 :‘L)s uﬁv?iatgd

10 for this mobile communication terminal 12.
When the updating of the column of visiﬁed VLR in the
HLR location information administration table 44a is
completed, a VLR storage response is outputted from the
storage section 44 to the HLR location registration control
15 section 46, and this VLR storage response is transmitted
to the location registration control section 42 of the VLR
32 hdaving the zone inwhich the mobile communication terminal
12 exists. )
When the VLR location registration control section 42
20 of the VLR 32 sets the number of stays of the mobile
communication terminal 12 to zero, this number of stays is
stored into the location information administration table
38a of the storage section 38, and the location inforination
of the location information administration table 38a of the

25 storage section 38 is updated to the location information

received from the mobile communication terminal 12.
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| f the nunber of stays of the nobile communication termnal 12 is at |east
a pre‘detern‘i ned nunber (e.g., 10) , i . e . ,* the 25 nobile conmunication
termnal 12 stays in the sane location registration area for at least a
BT ol e fobii 6 conuni cai oot ermthal |33 | o derecm ned o pe o "
B(ra:aldgt e?n‘i ned peri g&%mé‘%enlﬁ emvﬁ%t%%§a¥%%e?equﬁr¥at’q4@nptcé’@§tr@|lm ned
Cormun cat i on %%«?#‘}fﬁsl45312»%2&2%w@%”?ﬁés%ai%ﬁéfpﬁéﬁé‘%%%&% %lgr 58 of ihe
nobi | e conmuni cati.on terrgnnal tjiz S det;I(i_gL 1 he oto e,_t nor ma tiogﬁ i on
et er m fat  on P S AT oPh EeB O S 5E BT g STt | Bt 58t fad tdeBerm nat i on
The 1 ocati on N TPaciogn SPEPE S8R Bt e PRI AT A RECVERS dDact on
e Tocat | on T egi At ORor BEpBh e e E T F b PELCERIORF Lo FORUESFM nal
MZocshets o [RIRYUR e L ANe D I BT s iSatiatEN.
carried out ke tRe YL 32¢isy, HHE 133TR 185 rtg]geisq:rr%cﬁ%ﬁrc?oncgrcllo aLi 98,
10 20.
When the location registration period determination
request is outputted from the VLR location registration
control section 42, the location registration period
determination section 40 determines a locatior; registration
15 period of the mobile communication terminal 12. More
specifically, if the number of stays of the mobile
communication terminal 12 is less than a predetermined number
(e.g., 10), i.e., the mobile communication terminal 12 does
not stay in the same location registration area for at least
20 a predetermined time, then the location registration period
of the mobile communication terminal 12 is determined to
be a normal location registration period (e.g., 60 minutes).
If the number of stays of the mobile communication terminal
12 is at least a predetermined number (e.g., 10) ,.i.e.,' the

25 mobile communication terminal 12 stays in the same location

registration area for at least a predetermined time, by
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regi Stration of the nobile conmunication termnal 12 perforned by the
I'ocation register 14 in the location 25 registration system10 in
accordance with the first enbodinment. 33 If the nobile comunication
terminal 12 noves to the administrative zone of another VLR 32, and a VLR

storage request is transmtted fromthe VLR | gcation registratiqn . control
section 42 of FAPETRER §12e{16hﬁﬂlé’qitﬂqno%%‘ﬁ5§ﬁ lroQgﬁeslflroé’??gﬁS‘@d?ﬂq?lolle
section 46 of the HLR 34, on the of her, and, then | ocati regi stration
cancel request C@%mun%%ﬂﬁ%ﬁﬁ@l@%ﬁ&éﬁ?%@@@%ﬁ% iaé?Fe?Cgeqierréﬁé?ﬁc{ ted
from the HLR | ocation registratioon control sectjon 46 of the HLR 34 to
the VLR | ocatiBF+egi &8 r%ti dif o GHEMSESd e LPPERT 450TH é&ﬁtﬁﬁeﬁ?ﬂﬁ?@?%i ng
the adm ni strative éone ere the npbile . co ni cgtion te g'hnal 12 has

existed up to PREIDF esdRtRisgfaRe FaPLEIARS B TP L SHayisd fegP uest

is recei.ved by the VLR location registration control .section 42, it is
out putt 8d to t HENERRI RIS TERe TR 2 FOCAOCH: 198 HHGIFATIOR of the

correspondi ng nobj | 0 nication termnpal 12 in_t VLR | qcati.on

ot or 1 on adpaf PR RoREEs Soumififathen $esipa AR TR Ar S Phthdat ed
to "vacant." difi.ed exampl e sim.lar_to.that, considered jn the ocation
registration s (g&é?n% i EE oﬁﬁ’gﬁgéoﬁﬁ' FROLABT TSR p%oecfrb{)ed‘igrfént6 may be
considered in the 1I:o ation registration system 30 in accordance with this
enbodi ment as WY Namel y, though a period of |ocation registration of

the nobile comunigglion 48LOL0G} J&gl S+ Lo SN NG RFCY U9 nfB100e
10 communication terminal 12 is determined by the location
registration period determination section 40, the location
registration period is outputted as a location registration
perioddetermination response fromthe locationregistration
period determination section 40 to the VLR location
15 registration control section 42. Also, the location
registration period is transmitted from the VLR location
registration control section 42 to the mobile communication
terminal 12 as a location registration response. When the
mobile communicationterminal 12existsintheadministrative
20 zone of the VLR 32, the subsequent procedure of location
registrationof themobile communication terminal 12 carried
out by the VLR 32 is the same as the procedure of location
registration of the mobile communication terminal 12
performed by the location register 14 in the location
25 registration system 10 in accordance with the first

embodiment.
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nunbér of stays of the nobile comunication termnal 12, 25 and the
'ocation registration control section 20 carries out location registration
of the nobile communication 34 terminal 12 in response to the |ocation

regi Stration period determned according to the nunber of stays as

Uhi's. onbodi mont . i1 Wiay "Be bt SUTRU LGN OHate The . SAURTTR 1 aherp o
| ncori ng cal | TGRSR "B SACFORT | Lo T S s URorba R he.
et o1 M nat | on SEBAn 180 RYERH R A BorrBvER. 1 IR By PR b Pat | on
"ncoming cal | TOKE RHITE™ danRbnFassi G 4 MG S A B ©
of the Dbt | & KRR EAE BREFEE MR LED ¢ B UeCHRTEet P4t PD T SCTER 16
regi stration 210900(1 tﬁ‘% e%mlgggt§880£?é£%t{_%%}_&§ gr%n%ﬁeg%é[ug%tsg iﬁg&gm ng call

as nenti oned ové. Tn this case, un € nunber o

f foi i . a . he : f f ralit

of v B0 AT I6Y tnENIe 1 SRR A0y OF A kel Sl 2 Yo
dmnistratio a M ! t f fage i 1 cal |

adri n Str AL AR A0l 2be) el ues, Ko aauenesc gl LROO agRoal |

storage section 44 Phe! PR HRatdbnl Rebhstradebn Ebfkrdd dextd dehant oghow ng

t he procedure of carrying
10 the VLR 32 having the administrative zone where the mobile

communication terminal 12 has existed up to the present.
When the location registration cancel request is received-
by the VLR location registration control section 42, it is
ocutputted to the storage.section 38, and the location
15 information of the corresponding mobile communication
terminal 12 in the VLR location information administration
table 38a of the storage section 38 is updated to “vaéant."
A modified example similar to that considered in the
location registration system 10 in accordance with the first
20 embodiment may be considered in the location registration
system30inaccordancewith thisembodiment aswell. Namely,
though a period of location registration of the mobile
communication terminal 12 is determined according to the
number of stays of the mobile communication terminal 12,
25 and the location registration control section 20 carries

out location registration of the mobile communication
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25 olt | ocation registration of a nobile comunication termnal 12 in this
fodi fied exanple. First, if a location 35 registration request including

| ocation information of the nobile comunication term.nal 12 is
transmitted fromthe nobile comunication terninal 12 to the VLR Iocation

i i | 2 of lar, VLR 32 in 5 the st
whar o e mobi T TEGRNAT CHt PBROOBY Srteala JARAtod *ehts S RIS PPELPRe zone

i fr h f h LR 32,
?Letnhéslﬁiéilocﬁe'ta% s A L A Ve

b 10 d f
the VIR | ocat fﬁ?“?eegf'is#»efm%"m%%ﬁ%él"é‘%%%%“qﬁ‘ Yustep InanBorRyes8te i on

h | f ad h
Storage seoti ot 88 otepstbeStRsRlt b n?%ﬂﬁ%%?r&r{%aﬁ%édﬁwﬁuiiasniegto the
| . 1 1
e o SR A égpéﬁg? St he i fio it int Sfraffal tRPe (e

vacantr) of CRb iﬂglﬁ&ﬁ%%mén?%s%%%% heotSR PRy Gl Bhbele
| ocation i nfoggg&“ﬂgcgq%gl ) clckn 1%0 % (3308[3n @(E)rnn%i%%t 5%19§%§ I um of

t he frequency I ncomn oca 1ron 1n rati on

table 38b is an xag thés &%ita]h megcﬁgt%%y Qn egggamatl on, a

VLR storage request or notl i Ag t miruni-cati on term nal
12 enters thed%‘%@rﬂhﬁ%’ti‘&h"@eé@f& 40 determines a period of location

10 registration of the mobile communication terminal 12
according to the frequency of incoming call to the mobile
communication terminal 12, and the VLR location registration
control section 42 carries out location registration of the
mobile communication terminal 12 in respo:zlse to the location

15 registration period determined according to the frequency
of incoming call as mentioned above. In this case, unlike
the number of stays, the frequency of incoming call cannot
be calculated for each of theplurality of VLRs 32. Therefore,
it is necessary that an HLR location information

20 administration table 44b, which includes the frequency of
incoming call that is independent of visited VLRs as shown
in Fig. 13, be stored in the storage section 44 of the HLR
34 in this case. .

Fig. 14 is a chart showing the procedure of carrying

25 out location' registration of amobile communication terminal

12 in this modified example. First, if a location
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of the VLR 32 is transmtted fromthe VLR location registration 36 control
section 42 to the HLR location registration control section 46 of the HLR
34. Wen the VLR storage request is received by the HLR | ocation

regi stration control section 46 of the HLR 34, it is outputted to the

t ection 5 44, whereby the col.u of . visited VLR in ., the HLR. | ocation
i or mt Lon ndnia S ral i cedpe 6 ATE Ui €6 ST 10E0rTBH RS T Ebnaat g

for the nobile co ni catign termnal 12, ag.tq}efre nc f incom ng
cal | to the noMTe S GHIATOSATGRD LEFMLARE 12 1% SRERFRCES JhFhe A R
| ocation informatjon 10 adm ni,stration t b# 44a. W{ﬁL t.he dating of the
col umn of vi sitREAR RIHIRE2 PR ?Sﬁ’éﬁpﬁﬂ ﬁf%‘? %‘?o r%adlrﬁ%t{gt%ti on table
44a is conpleted, .a VLR storage.response j.ncluding the fre .. _of
i ncom ng cal | ¥F1HEFOHN Eoegg%n?%‘gﬂ% 4221‘3% ﬁaﬁ’gﬁ%l‘i%i?lég}cﬁ%% a8
mentiongd above is_ _outputted fromthe storage section 44 to the HLR
| ocat i oﬁ r egi s@}eaﬁﬁiaﬁeé@’rﬁ%ﬁ‘éé‘m cﬁmé‘,lgjaﬁ?jtjr?n it§rfnr1§ﬁ[s"njfé £8ESES t he
| ocation registration_control section 42.0of the VLR 3% i t he, zone
where the nobitRE a(%%ﬂlﬁ?iﬁff‘%ﬁ ztoé}emorﬁlaf:gﬁ pe%ﬁqs]tcé“‘. 20 g# P%eom\/%ﬁestor age
response incl udj .tqi f.r.equen f_lncom a% t he bj.|
conmuni cati on atdéTFr}%%lﬁa%affv i §°§éc8?v%ﬁog§e¥ %I%/L | otgiatrf oanrﬂr%eégaltgtopati on
control secti f, th 2 h r e Qf i i k’l is stored
into the | oca?ﬁq}gr?%r#&ro%a?i%ﬁaégmr%%l%%ét ?‘gﬁ {]eg%qlgl%é%&gmé%gt% e storage
section 38, a&%fa@%&t&%@ 'o?nthgfﬂéﬁiéOgoﬁuﬁ%tilo%cactér%{lﬂaﬂf QML on
adm nistration table I'n the storage

10 outputted from the VLR location registration control section

42 to the storage section 38.

In response to such a location information readout
request, the storage section 38 outputs a location
informationreadout response totheVLRlocationregistration

15 control section 42. Here, the location information readout
response includes the location information (i.e., the
location information at the time of previous location
registration="“vacant”) of themobile communicationterminal
12 read out from the location information administration

20 table 38b. At present, the column of the frequency of
incoming call in the location information administration
table 38b is null.

When “vacant” is obtained as location information, a
VLR storage request for notifying that the mobile

25 communication terminal 12 enters the administrative zone

of the VLR 32 is transmitted fromthe VLR location registration
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37 v'v section 38 is updated to the |ocation information received fromthe
fobi | e communi cation termnal 12. Al so, when the VLR storage response

i hcluding the frequency of incomng call to the nobile conmunication 5
termnal 12 is received by the VLR |ocation registration control section
42 of the VLR 32, a |ocation registration period determ nation request is
out putt ed fronrohbrel Redtdont4dhorideg SlRatoorttwntealsteation @tk he

| ocation registration period determination section 40. Here, the 10

| ocation regi sseation ‘bgrdfoﬁhaeﬂld’s Adnat Whanridyd3R FheradesreqeRst rdquency
of incomng call to the nobile communication termnal 12 received by the

| ocati on regi steaeived duntthel HLB ekadatniop reghstrehdonoecanioml rafitsiorat i on
period determnation 15 request is outputted fromthe VLR | ocation

regi stration €6nofothedtiR oit,424t dspenitputoed| beathorsrapsa regqtePof the
mobi | e comuni cation termnal 12 is determined by the location

regi str&ion péfiodhareaksy rhearpdnmseef i Gieidred VFJ}ér énsplee ik dlagation t he
frequency of incomng call to the 20 nobile conmunication termnal 12 is at
| east a predet Enforratiouadainiatyation tiokds/ Houpf, thehehorhge |SRE LN

regi stration Eer,i od of the nobjle communication termnal is determned to
be a normal | othtioHPAagedthon tha pedrilsdcprngnicapion feradpal 125 ankh
frequency of inconing call to the nobile_conmunication 25 terninal, 12 is

| ess than a preetEaaussEnaRtigicomdng. cadl 9 hbg Hebtde R ALEY68at i on

registration period of th .
g pterminal 12 (?LS read out from the HLR location information

10 administration table 44a.

When the updating of the column of visited VLR in the
HLR location information administration table 44a is
completed, a VLR storage response including the frequency .-’
of incoming call to the mobile communication terminal 12

15 read out as mentioned above is outputted from the storage
section 44 to the HLR location registration control section
46, andit istransmittedtothe locationregistration cohtrol
section 42 of the VLR 32 hax;'ing the zone where the mobile
communication terminal 12 exists.

20 When the VLR storage response including the frequency
of incoming call to the mobile communication terminal 12
is received by the VLR location registration control section
42 of the VLR 32, the frequency of incoming call is stored
into the location information administration table 38b of

25 the storage section 38, and the location information of the

locationinformation administration table 38b in the storage
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38 mbpile conmmunication terminal 12 is determned to be a predetermn ned
period (e.g., 120 m nutes) longer than the normal |ocation registration
period. When the | ocation registration period of the nobile 5

conmuni cation termnal 12 is determ ned by the |location registration

muni cat i on terminal 12 isdetermned by the location registratio
out put ted 11 REEid PR a1 DAPPETPS: HANESn BT B AR T Aot BRCADIES the
VLR ti [ tior trol - ' 4 | [ [ [

10 peri od det dFdinit Fofiopiponentiy St gl 1% agi ot at ton period i s

Lransi ted from the; VLR |ocatjion vredl sl ald 9B aALEol seekigy d2cto the

nﬁbile gornunicatio ocati on registration response. \Wen

¢ . Ccat ol Cots | i st > 15

of z_t PZ“VLR%,S? RSBy Bt hl it ch £ b Bk PE AL ERRNE 1o RO
N ¢ . ) . . g

'he' pr obedur o "o B8k Fontor 65T et FaE1oh e e b athoragirtarraat ™

termnal 12 perfotiedBurile 1943 (AL vEAI 83 er b 1bhe bLLst-OpdbhI ed 20

exanple of th regi stration system i'n ‘accor dan

f10st emodi mpal; oNGERE QLA ; A e RRAL ald QR LeBe £BRCLHBCVER! Ne

nobi | e communication term na ves to the admnistrative zone of

anot her VLR 3%oic§t'igﬁ ?%g?s@fafm%%r&fﬁe gé?%%tohOQZ £8 tRE sbeatign system

30 in accordance wt second e nment .
registration period determination section 40. Here, the

10 locationregistrationperioddetermination request includes
the frequency of incoming call to the mobile communication
terminal 12 received by the location registration control
section 42.

When the location registration period determination

15 request is outputted from the VLR location registration
control section 42, a period of location registration of
the mobile communication terminal 12 is determined by the
location registration period determination section 40.
More specifically, if the frequency of incoming call to the

20 mobile communication terminal 12 is at least a predetermined
number {e.g., 2 times/hour), then the location registration
period of the mobile communication terminal is determined
tobe anormal locationregistrationperiod (e.g., 60minutes).
If the frequency of incoming call to the mobile communication

25 terminal 12 is leés than a predetermined number (e.g., 2

times/hour), then the location registration period of the
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Though the | ocation registration period determ nation section 40 of the
\'/_LR 32 determ nes a period of location registration of a nobile

conmmuni cation termnal 12 according to the nunber of stays of the nobile
conmuni cation termnal 5 12 or the frequency of incomng call to the

Cont 1ol et | GHF A & GPFRRBIBBE PACET VB kot (sl ors 1 Ehe OB Po

ot or m nod oo HTAARRG P PERCPRBRDRY (019 10 i ToR e HoBBFo eimiAFCa | on
Lorminal 12 M9l ROGAERGH FRAPLTRETT I RFILLrati on system 30 in
he syatom may e cHREPgBREO SR PhALO18 F BERTH STyl OFr STERORE Fod
eor Strati on GOMETIGAEESC BRI Lh ot ITHTAL RS RCST AQCEOoRat h of

[ equency of FRRREES TdaPIE D TS HER T b AT ST R 20 Lot AeRs 12, and
ogi stration GEETEABPECPSEbNT CATTAR 1 R 18 1ocPeeBBnsc 1o the
of stays of CRETIITEE B RN AR TP Garh 10 e 28 VRE 1ganeel) or

T 0, o SRS T B LRt L Ratkon Ho0bERat fon
10 period determination response. Also, the location
registration period is transmitted from the VLR locétion
registration control section 42 to the mobile communication
terminal 12 as a location registration response. When the
mobile communicationterminall2existsinthe administrative
15 zone of the VLR 32, the subsequent procedure of location
registration of themobile communication terminal 12 carried
out by the VLR 32 is the same as the procedure of location
registration of the mobile communication terminal 12
performed by the location register 14 in the first modified
20 example of the location registration system 10 in accordance
with the first embodiment.
On the other hand, operations in the case where the
mobile communication terminal 12 moves to the administrative
zone of another VLR 32 1s the same as those in the location

25 registration system 30 in accordance with the second

embodiment.
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modi fied exanple in the location registration system10 in accordance with
the first enbodi ment can be effected in the |location registration system
30 in accordance with this 5 enbodiment. In this case, a VLR location
information admnistration table 38c such as the one shown in Fig. 15 is

t din the st ti 38 of the VLR 3 d_| ' registrati
of o mobi | & conmuni CROE HER KRR 42 HRgLOkF FF L’ ot SO Tt the.

rocedure shown in Fig.. 16 he eci.fi.c,10 procedure of .l ocation.

Pegi stration ifetH® g‘lé)sé’fi §£ﬂ1¥i§a§fg dsEEH’ignfﬁ o%é&‘?ﬁleo%foch]coa?qnco]r?n

registration in the lqcatio regi.stration, syste 30inf1 ordance with the

second enbodi HedtSt %%Pﬁrn@ IR trlrﬁzﬁ:%ﬁn%a ;grﬁcrﬁoﬁ ve

time and adm ni stering | ocati on reqi %Rati n .15 according.to.the. 1

adni ni strativet?ithé ?lreosflaﬁga%%%ii et FBmB‘fmﬂ%"f‘g}?ﬁl TSR

adm nisfrative, tine ,and . adm ni stering _location. regi st.,ratiqn .according to
# e 1L LRt o

the adm nistrdti errefrier?uteﬁé:ysggoﬁ HB4Pe i &% ?rptr}ée i | ocati on
T e T R R R L P
ot er m ned acesalifg JEoCiRs £ shtshes SR +ReBhrTy Leotr CPaCRY Yot
et erm nat | on ERATLE IR R skl a2 H195EB0ARER LA ULRPREL T

'tgga}irggureﬁg;f%gaitéﬂ%t‘lfont BE BRI 4 & e SRTABHCALAANECEST 1A hanfeRedi ng to

16 staysof themobile communicationterminal 12 oxr the frequency
of incoming call to the mobile communication terminal 12
in the location information administration system 30 in |
accordance with this embodiment and the modified example
nentioned above, the system may be configured such that

15 location registration period determination section 40 of
the VLR 32 determines a period of location registration of
a mobile communication terminal 12 according to both ;Df the
number of stays of the mobile communication terminal 12 and
the frequency of incoming call to the mobile communication

20 terminal 12, and the VLR location registration control
section 42 carries out location reéistration of the mobile
communication terminal 12 in response to the location
registration period determined according to both of the
number of stays of the mobile communication terminal 12 and

25 the frequency of incoming call to the mobile communication

terminal 12.
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incofming call to the nobile communication termnal 12 stored in the
I'ocation information administration table 38b of the 5 storage section 38,
and the VLR |l ocation registration control section 42 carries out |ocation
registration of the nobile comunication terminal 12 within a range of the

adm ni strative tinme deternne ocation I‘EJStI’atI eri o
det er mi nati on secti f0. alﬁl %ﬁ%c%aeﬂ Soﬁﬁﬁﬁ’?ré Ié%(&??pltg’erm{)ﬁ dd
configured in i.stration

_ efy? g ({_1% 20 e‘?e“ | ocati on reé;

of a nobile co n| ca S Pafnt € 2°fF¢8 88’?‘ a&&@&ﬁyﬁd th ?&h of

t n e .frequenc
of i noomt ng. ettt RSB 8 Cmmﬂb‘%ﬁx%%ﬁ F?ﬁ[ﬁn%%&tffﬁ AR (St on

i i er.determ an
i o et act Ve %qn?e&%‘gﬁ?%hgﬁeéﬁé%ib 238 lre)%‘éﬁoer%gaﬁv i cat on
h h { t he nmbi
E:g%r?uzﬁ%atllzoﬁ %o%iln tt?zbg%d %q‘ﬁ%%%; 32(5%18? qIOrﬁ:cs?&% fgogngn?SlPﬂe nobi | e
t on_infarmati.on
oMot et s on Rt opttAbEd 8e dfon 3R7h e oh! AR 13 g
i ation_o e

mobi e commniSersged zﬁﬁﬂﬁa%‘tﬁ%%ea%%?ﬁfgr??gnogféfﬁ‘% ERILE R E R  ve
ho 4975 e bl aratLacas & ABoi 0 Al Qe 1 BT g dBh o RLLeR gect T on

40. 42 5 . Thou riod o ocation regis 1ON~0
communi cati on diﬁé%f@ﬁ!‘dllr?g 8 tBRH AR MG Und WP RPEHO9S.  The specific
10 procedure of location registration in this case is the same

as the procedure of location registration in the location
registration system 30 in accordance with the second
embodiment, and the procedure of determining an
administrative time and administering locétion registration
15 according to the administrative time is the same as the
procedure of determining an administrative time and
administering location registration according to the
administrative time in the second modified example of the
location registration system 10 in accordance with the first
20 embodiment. .
Such amodified example maybe configured in conformity
to a mode in which a period of location registration of a
mobile communication terminal 12 is determined according
to the frequency of incoming call to the mobile communication
25 terminal 12 such that the location registration period .

determination section 40 further determines an
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according to the nunber of stays of the nobile comunication ternminal 12,
the frequency of incomng call to the mobile 5 comunication term nal 12,
of both of the nunber of stays of the nobile comunication termnal 12 and
the frequency of incoming call to the nobile comunicat.ion term nal 12 in

Lo one of ¢ hr eBCiFBEPLE T Viranpet Todbea hoRAeg SEREE 5B THI R TR Fon
cont i nuous!y. RIS RS rattc%a”‘e%%ci% %%gt@??iﬁ‘nﬁak Fo PRt 3%
| ocation 15 regfém%rz@?%% 19 B dipnta oot R o FErMTa) LESTE R 1o
communi cat i on T3 15 5% e BEaghant e dritiehtien o 28R A thebi : e
communi gat{ on %ﬁéﬁ%ﬁ eEioR30amra fie ﬁ%&a&‘éﬁgéfr%‘g&%%m‘éﬁgco’%éq“ the
thei 1 modi 11 ec o st &2 CrPPhes Sl abe® %Béﬁ%e%‘f?sdﬁﬁef‘?@%do%”ﬁ%’d'n@“‘S e""”d
;egFfe ?Ligunfcatlon tg%%%ﬁ&#ﬁggh'geIEOQ%tkgﬁ:%ég%n%%q{fﬁﬁ%%;F; O;hfgenakes
'_E_P?_S_S'_Pl_ ff‘_toadﬁﬁ?} ﬂﬂa q;egﬁiuzﬁ rgr%ttgﬁil{lays }Léncréegﬂmsrﬁrcaéctlo(gxn
period determination section 40.
10 Also, such a modified example may be configured in
conformitytoamodeinwhichaperiodoflocationregistration
of amobile communication terminal 12 is determined according
to both of the number of stays of the mobile communication
terminal and the frequency of incoming call to the mobile
15 communication terminal 12, the location registration period
determination section 20 further determines an
administrative time for location registration of the mobile
communication terminal 12 according to both of the number
ofstaysofthemobilecommunicationterminal12andfrequency
20 of incoming ‘call to the mobile communication terminal 12
stored in the location information administration table of
the storage section 38, and the VLR location registration
control section 42 carries out location registration of the
mobile communication terminal 12 within a range of the
25 administrative time determined by the location registration

period determination section 40.
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terminal 12 is used as information concerning the novenent status of
fobi | e communi cation termnal, and a period of location registration of
the nobile communication terminal 5 12 is set according to the nunber of
stays of the nobile communication terminal 12 in the first and second
enbodi nents, the period of locatiqgn registration of the rm%ile )
comuni cation term d&PUER mpﬁ’élgglofa%g%?%%r?@6?5%?101?f? ot RRPEOR i tens
concerni ng the novenent status of imi)l le 10 comruni cation term nal. For

t

exanpl e, a perFUEBH QAGERN FRIFEPRSt +4at FBNSHF B Fhidle WEMREATCES on
termnal 12 may be set according to _a behavior pattern of the nopbile
PechEb YRS

cormmuni cat i on 3&GHRGARY G2 € iRy $Haf tidremepLte ﬁ@F‘@BﬁlEQF%Png t he
nobil e 15 comuni cation termnal 12) as information concerning the
movenent stat U€BHNbiPe EBFMFREMIGH OfetRFABINIHA ., W@ Fn@ogbﬁ@, the
nuTber g o 2SSO SLTSELon |0 Lot LR 2O and Che ke can
pattern {abl o 20,20 kil et Lag Lo fo ol Lonship, OES veel b 2gnes ond |
0 S PP et SRR, . e Pt ot gl 908 0B o 1301 00 15
possiDlIty ot IRTRbLLE 428 SBUTM SALASRASLII g et Bl 1 ohey
D Pe oo, O SR ST ELO0, LR P IF, 280, LiUB: Jp88:085 720 13
10 Also, the period of location registration of the mobile
communication terminal 12 maybe changed continuously. This
makes it possible to set the period of location registration
more finely.
Similarly, though the administrative time for location
15 registration of a mobile communication terminal 12 is set
to one of two times according to the number of stays of the
mobile communication terminal 12, the frequency of incoming
call to the mobile communication terminal 12, or both of
the number of stays of the mobile communication terminal
20 _ 12 and the frequency of incoming call to the mobile
communication terminal 12 in the first and second embodiments
and their modified examples, it may be set to one of three,
four, or more times. Also, the administrative time for
location registration of the mobile communication terminal

25 12 may be changed continuously. This makes it possible to

set the administrative time more finely.
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termpal 12 exists in a location registration area in the hone or its

near by, and shorter when the nobile comunication 5 ternminal 12 exists in
other location registration areas. Such a behavior pattern table 50 may be
generated according to behaviors of the nobile comrunication termnal 12
in the past and may successively be updated according to behaviors of the
nobi | e comuni cat i onRPeIRithe nypbeR ehatayst of 4 JOPi1e COEBREEITEPRpat t ern
tabl e may be configured so as to distinguish a weekend behavi or pattern
froma meekda}ierﬁéﬁé'?fijo% isapeed ms ThEGERAthen ARRST U %S LRGSR BCRbDI | e
communi cation termnal 12 is used as information concerning the_ novenent
15 status of SbBERE ebrhedi tattIRuEGAtign teFBiaAl addnAi 3tPafied efme for

| ocation registration of the mpbile Comunication termnal 12 is set
accordi ng to tRE2RiABECIisTratips of theenpbbl ¢ comswRifREAPNOFe¥RIRG hal 12
in the first _and second enbodi nents, the adm nistrative tine for |ocation

20 regiSstrati 6f of Phk AVEHIE D FEAUMRCarBRetePRi ARRYL 20 falhe yeokkte

according to other information, itens concerning the novenent status of
nobi | e conmmunFeEFPBACRETIR hEFMLERh 144N § féﬁﬁgép qoé‘ﬁ’e‘%?%‘l’ﬂé%’b?s'

attern. 45 | il 1~# #11111 121111 | #1#1 || #!'f VWHAT IS CLAIMED | S: 1.
R | ocati on rea*gt%?r+?§ %éﬁ; g OBut S9FSEERGAORr i ERF A B a nobil e

Com, Cat On LSRNk es SR ol 863N, OLR! L CRIBLLELAY o5 Sihgt St orae

information items concerning the movement status of mobile

10 communication terminal.

For example, a period of location registration of a

mobile communication terminal 12 may be set according to
a behavior pattern of the mobile communication terminal 12
(or a behavior pattern of a person carrying the mobile

i5 communication terminal 12) as information concerning the
movement status of mobile communication terminal. Here, a
time zone, the number of stays and moving directions in the
time zone, and the like can be considered as the behavior
pattern. More specifically, a behavior pattern table 50

20 indicatingtherelationshipbetweentime zones andrespective
behavior patterns in the time zones such as the one shown
in Fig. 17 is prepared beforehand, and the period of location
registration is made longer and shorter in location
registration areas where the possibility of the mobile

25 communication terminal 12 existing is higher or lower per

time zone, respectively. In the example shown in Fig. 17,
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a novenent status of said nobile communication termnal; first _
deternmi nati on means for determining a period of |ocation registration of
sai d_nobi | e conmunication termnal according to said i nformation _
concer ni ng sai dnovenent status 10 of said nobile comunication term nal

ranemitting st e BoPSPRERTT GRS Aen off BRF CHhAPI TER 11 st
ocat i on i nforart &6 17 3ot CLRAE AeREEant Sobh P M A EER G CLoP nal
Lgrﬁf}‘iﬁgniﬁt t ?Coe?_q%ig%?t&r %?Zg‘#il%fgtfr_ikﬂ 3%?%{185;%%%?%’55%6 ' :f%i?% ig{%gging![ y
according to,s i ved.l ocation information, .2,

ggtcg; (rjnl ;ést gncq:?;g@?;(:%{i%bﬁ” ?%é 85???% ngtgeitng%i ggigi.tiﬁati Qn :ﬁfﬁﬁ? mobi | e
communi Sat i on TEFHRAl zgcg(})(\f{%it%gggoo@}?ﬂ FEDY Tt i 57F S LA OBy ARG Ssai d

Stor age. means ushR d i pEFERPY Y S9a) BE14derst Al BoctealiBen sai o
communi cat § on TP apEEFOEs St EhE it o LARLRPEAL A XRukaD £ fihem0! ! @

determ ned Dy p-82i ghd nfa3f sHELEES AL BB [HRMSaq according to behaviors

of the mobile communication terminal 12 in the past. Also,

10 the behavior pattern table may be configured so as to
distinguish a weekend behavior pattern from a weekday
behavior pattern.

Though the number of stays of a mobile communication
terminal 12 is used as information concérning the movement

15 status of mobile communication terminal, and an
administrative time for location registration of the mobile
communication terminal 12 is set according to the number
of stays of the mobile communication terminal 12 in the first
and second embodiments, the administrative time for location

20 registration of the mobile communication terminal 12 may
be set according to other information items concerning the
movement status of mobile communication terminal such as

the above-mentioned behavior pattern.
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5 3."Alocation register for carrying out location registration of a
nobi | e comunication ternminal, said |ocation register conprising— second

storage neans for storing information 10 concerniJmm 0 _ i ncom ng
call to said nobile conmunication termnal; sec uuﬂ"ﬂmmnm means for

determ ning a peri og gg | ocation registration of %aid #obfl es communi cation
term nal accor ' ‘mati on concerning said 15 frequency of
incomng call to said npbile communicatjion _termnal, stored.in said second
storage neans; and %ec@nhjoFEB?g?rﬁ?gh%t%aﬁ%r f‘%?rrrtyllélﬁsﬁi“gt ilf'?&aiépﬁ peri od

of location registration determ ned_ by said secopnd determnnation, neans to
sai d mobi |l e cohfIHFEARTRR & & AR ,lleZGOF@EEFG?FbO?oE%??Wf’nf?ﬁ%t i on
transmtted fromsajd nobile comunication termnal in response to said
transmitted pef?%%ltl‘?}? N&AGSEn SPBYFLSHREF on, and carrying out |ocation

regi stration of said.nohile comunication termnal. accordin to said
eoeived 1 ocati on | i G SARSSRSGS ROF GL AL D JHGE TR CREERTI Ao ol ai m
3, wherein 47_1_1111] li{h’}]-%’él L1 Jl 11I££ 111111 L sai.d _second 1s

det ermi nat i on AEARERGH HA WS 8fntReE BRPAERI ATETIA TR T REFRaldcat i on

nformati on concer mitg kA B TP EY MERAP HetnP LS EA T EPH RD B o
location registration of said mobile communication terminal
accordingtosaidinformationconcerning saidmovenent status

10 of said mobile communication terminal stored in said first
storage means; and
first registration means for transmitting said per'iod
of location registration determined by said first
determination means to said mobile communication terminal,
15 receiving location information transmitted from said mobile
communicationterminal inresponsetosaidtransmittedperiod
of location registration, and carrying out location

registrationof saidmobile communication terminal according

to said received location information.

20
2. A location register according to claim 1, wherein
said first determination means further determines an
administrative time for location registration of saidmobile
communication terminal according to said information
25 concerning saidmovement status of saidmobile communication

terminal stored in said first storage means; and
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5 conmuni cation termnal stored in said second storade neans: _and wherein
Said second registration nmeans carries out |ocat Igﬁﬁim H MI Ilof sai d
nobi | e conmmunication terminal wthin a range of e ghlkalt ve time
deternmined by 10 said second determi nation nmeans. 5. A'Iocatlop regi ster
for carrying out |lo 1,0 .0 I 80 $ i 9 Iﬁ Satd o
termnal, said Iocg?%%%ﬂféé%ggtﬁgggkpggg?%a?agg %hl? %g%%ggiineans for
storing infor b O : 0 : venen AL id . inal .
comruni cat i on%?%%ﬁ?ggﬁggh?%%&mg& on c%lﬁ%%?%:&%gﬂgm?%gqﬁgﬁcy Ig‘?mfancomf ng
call to said Db ' [ t L ; i d rednation eans for
determ ning a perijbIg %f %ggggng%?g%}:g%?%n o] ﬁé%l%g rr%%;‘ll e Qp
comuni cati on i js .a.sal.d..nformati on concerni ng

sai dnovenent s%ég{ggg%ﬁtsajSzﬁgﬁgfgggoﬁﬁgﬁkéation termnal and said

i nformagi on concerning said frequency of incomng call to said nobile
comuni cation termnal stored in said third storage neans; 25 and third

registration means for iragsgiida mgegsiaétge:p%xo%agggér %Hiolutt.! 1bkhbop Of

| ocation registration determned by said third nati on neans to said

mobi | € Communi:ea it diich Bl o nbBEeLVelanhALElE Ol | ILGEMRIT OfLdiAnsi (L ed

fromsaid nobile comunication termnal in response to said transmtted
peri od location register comprising:

second storage means for storing information
10 concerning a frequency of incoming call to said mobile
communication terminal;
second determination means for determining a period
of location registration of said mobile communication
terminal according to said information "concerning said
15 frequency of incoming call to said meile communication
terminal stored in said second storage means; and
secondregistrationmeans for transmitting saidperiod
of location registration determined by said second
determination means to said mobile communication terminal,
20 receiving location information transmitted from saidmobile
communicationterminal inresponsetosaid transmittedperiod
of location registration, and carrying out location
registrationof saidmobile communication terminal according
to said received location information.

25

4. A location register according to claim 3, wherein
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5 of "l ocation registration, and ' tion registration of said
fobi | € comuni cation termn nal aclmm]?"ﬂ"@m!lgumrr ecei ved | ocation

i hformation. 6. A location register caccor gi claim5, wherein 10 said
third deternination nmeans further deternines an administrative tine for

sord | nior ot 1S i RSl Bet Son RRTEe, SRR Rt e Y 1O
i cati r m nal d i d_i ti I, id, f f
18 neom ng. cATE AT b T EBRAGRPEAPH G O HPAAP o F it N a8 o
hird . d wh i n id third istrafi, [ t
| ocati on r ogr ST AGr Ot HOBEL cSCONRAMPE AR ot A AT e icthi n & r ange
of said adm ni strative tinme d«fterm' ned by . 20 _said tﬂ'rd det.e&égoggtlieon
a

means. 7. A | SCHIGHFEGSEcFat T ORI SEPHEI NG & i

25 Togi v at | dif BLraar o Fa BE A RPrR o Fhe Ateans SUReTar HeakPa

| ocati on regigitnec{ is the location register 49 1 I LliiiZ il LI 11112112111
111111 according to one of clains 1. 8 A location registration system

comprising: ~a mobi Lg coununl egtLonerlaal, 40058 Lecation Legister for

carrying out |ocation "registration o € comunica m nal ;

wherein said lealdion £&H ST ich PG AGRIL O E&EhShBLation terminal

within a range of saild administrative time determined by

10 said second determination means.

5. A location register for carrying out location
registration of a mobile communication terminal, said
location register comprising:

15 third storagemeans for storing information concerning
a movement status of said mobile communication terminal and
information concerning a frequency of incoming call to said
nobile communication terminal;

third determination means for determining a periéd of

20 location registration of said mobile communication terminal
accordingtosaidinformationconcerningsaidmovement status '
of said mobile communication terminal and said information
concerning said frequency of incoming call to said mobile
communication terminal stored in said third storage means;

25 and

third registration means for transmitting said period
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according to one of Cl'iﬁi 10 9. A |l ocation registration system
conprising: a nobile il IPEIHI-IH minal ; and a |location register for
carrying out |ocation CUE St ety sai d nobil e conmunication term nal;

wherein said |ocation register is the |location register 15 according to one

of claims 5. 10. _A location registrati met hod, for carrying.,out |ocation
regi st Irat ion &F &9 illoéll 58%‘5%11:%5%?%I STRiRad bysﬁa&“{ %bégfion

egtetrat on TRURGAOWEL IR, 80 804 psh i OLeg LR AL Bl

or el 0 R0 TR L O L LS, SRl LT 10 2
ccoording 0 o LALoU TRl O0.c0r . g STV ETERL el Yol S 0L
LD T bocafch Scgue S eR @ L SL AR R BB
et o et o0 B3R E oL L ST S ULl o P2 ok

conmuni cati on_term, tran§n1$%%d%{ron1 aid,nobil e communi cation term na
f

I
I n response FS §a1 aﬁ&??b&e ot éﬁ?@ﬁﬁgpton transmtted

6. A location register according to claim 5, wherein
10 said third determination means further determines an
administrative time for location registrationof saidmobile
communication terminal according to said information
concerning said movement status of saidmobile communication . -
terminal and said information concerning said frequency of
15 incoming call to said mobile communication terminal stored
in said third storage means; and
* wherein said third registration means carries out
location registration of said mobile communication terminal
within a range of said administrative time determined by

20 _ said third determination means.

7. A location registration system comprising:

a mobile communication terminal; and

a location register for carrying out location
25 registration of said mobile communication terminal;

whereinsaidlocationregisteristhelocationregister
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in saidfirst transmssion step; and 10 a first registration step of
tarrying out location registration of said nobile camunication term nal

according to said location information received in saj 0 [rst _receiving
step. 15 11. A location registration nmethod according Hl“lﬁﬂmllﬂﬂg“\(mmel n
said first determnation step further determ nes an a L -

for |ocation ragFetdg diw eRes&itdC1RdPWS| é- comuni cation terninal according
to said informati on concerning said novenent status of said nobile

communi cation 20 term nal stored in said storage neans; and wherein said
first registration step carries out |ocation registration, of said nobile
comuni cation term rfal AwieFd Rl el oratdond sYGheR SOPRELTANET ne
determined in said first determ nation step. 25 12. | ocati on

regi stration nethod & &obdder gPRBUBLEat Ban 1t e iRaty) 1000ty 111111
* ¢ L Nlocation registration of a nobile communjcation _term.nal, said

| ocati o registrati én losakdancarpisErhgion RITONRS BT ad@ @t of st ori ng
i nformation concerning . a frequency of _incomng, call tq said bile
comuni cat i on r%glt%??ﬁqﬁﬂ?éﬁn Ot a%ao%%élﬁeﬁ%’?mgl%aemmﬂati on step
of determning a period ,of location registration of said,nobile

comuni cation ter m¥Eredese ¢ IrFatd %g’iﬁ%ﬁ??%ﬂl%é%&@ﬁieﬁdsg&ird

frequency of incom call to said bi |l @ conmuni cati on
g y accorcﬂ%g %o one o% clg.nl)ms §

10 9. A location registration system comprising:
a mobile communication terminal; and
a location register for carrying out location
"registration of said mobile communication terminal;
whereinsaidlocationregisteris the locationregister

15 according to one of claims 5.

10. A location registration method for carrying out
location registration of a mobile communication terminal,
said location registration method comprising:

20 a first storage step of storing information concerning
a movement status of saidmobile communication terminal into
storage means;

a first determination step of determining a period of
location registration of saidmobile communication terminal

25 accordingtosaidinformationconcerning saidmovement status

of said mobile communication terminal stored in said first
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10 téermnal stored in said storage neans in_ggLQ,ggcnnd—sforﬁﬁé step; a
second transm ssion step of transmitting sai'd period —afnd “ion .
registration determned in said second determ “ | ‘ﬂ “ﬁ“ sai d nobile
conmuni cation termnal; 15 a second receiving |38 ces vi*'ng | ocati on

i nformati on of ${Q%QD€¢%§h;?nnunlcatlon termnal transnmtted fromsaid

mobi | e communi & in response to said period of |ocation:

egistrati on step of E4FPHI MBI SACR T EtP SPott SLPRL T o DPo SRR o
card second  rRbetOrRG Sl s P tes 38 Peb s RRC obP<Erat B VBt hod
detorm nas.  sotbPFRT I pEEh B R SRR SRR P ol iR Ko
cai d | nformat i on condaitng SSALA P ICRRORCY L of SPREDH BoL 1 Fh. sai o nobi | ¢

communi cat i on 4 ekgipals 5 e iy §AkY15! SLAAR, IEADRO, A0 B Wber el N sai

second registratron step carriés ou on regirstr said nobile
conmmuni cati on 'ﬁgﬂ i €§ﬂ1 A . I L i Stratl i e
determned in £§%?% sé%%%g¥ epg%ﬁﬁn%%?éggs?g%guﬁgg%g%éﬁ\§%$§§%%%J§%
registration neldoch fOFCANMEAIE AW F 1ocation registration transmitted

in said first transmission step; and

i0 a first registration step of carrying out location
registrationof saidmobile communication terminal according
tosaidlocation information received in said first receiving

step.

15 11. Alocationregistrationmethodaccording toclaim
10, wherein said first determination step further determines
an administrative time for location registration of said
mobile communication terminal according to said information
concerning saidmovement status of saidmobile communication

20 terminal stored in said storage means; and

wherein said first registration step carries out
location registration of said mobile communication terminz-;l
within a range of said administrative time determined in
said first determination step.

25

12. A location registration method for carrying out
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| ocafjon registration of a nobile communi cati ofygin i el | ocation
regi stration method conprising: a third st oragglmgull IHmml ) information
concerning a novenent status of said nobile commmi cat monster m nal and 15
i nformation concerning a frequency of incoming call to said nobile

Getorm ning a BEFRBUCHL 4 GRAtRT 83?%‘?5%9%%%&%%5 BB e BB ca or
! .. R g S S St
of Sl mobi | oo EOTERTRRE ot TE T ndSRAH FARBFARLPER Concerni ng sai d

said thi 1d storage 2%5%?5'%%%9?%‘%?@?#%1#5%-%ﬁ%’”@ﬁ“@bf%‘%ﬁ%‘léﬁi%ﬁ”ﬁg%‘?%%fé e
) 3 ; ¥ < rad in.sald . ¢ At
rep to sai d it SIagR e srEoRtRar FrLL o 's%lfdﬁ%waﬁﬁ?'aéé?@?‘ﬁ@f%%%? o

o Con. . . ¢ i d bi
Lgﬁ%x: ggt: gﬁa%é_?zﬁ%ﬁ% lgxgééﬁss%ﬁ%ﬁl\éeeg#e%% r;g:it :jogogi I Zaizomnrgn: c:ti on term nal

i response to said Rardoth abeLo#hLoRoL eoLS) [ LU L anshLlL okl gy Sal d

third transm ssion ep; and regi St at’i step "of “cartying out

ocalon regisknstiom ol AL il sOTRCal 0%, CLIMORl fecar g, Lo

said | ocation I nforma I'n sa recervin 10 15. A

| ocati on regi st&ahi o MDA Bre U o 3nthEhlltidf coBELLhhg ALt 4 NI rd

determ nation step turthe m nes
frequency of incoming call to said mobile communication

10 terminal stored in said storage means in said second storage
step;

a second transmission step of transmitting saidperiod
of location registration determined in said second
determination step to said mobile communication terminal;

15 a second receiving step of receiving location
information of said mobile communication terminal
transmitted from said mobile communication terminal in
response to said period of location registration transmitted
in said second transmission step; and

20 a second registration step of carrying out location
registrationof saidmobile communication terminal according
to said location information received in said second

receiving step.

25 13. Alocationregistrationmethodaccording toclaim

12, whereinsaid seconddeterminationstep furtherdetermines
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an admnistrative tinme {g al jstration of said nobile
comuni cati on terninal %%m&gm‘mmgm I nformati on concerning said
novenent status of said L coimeni €ation 15 termnal and said

i nfof mati on concerning said frequency of inconmng call to said nobile
comuni cation termnal stored in said storage neans, and wherein said
third registradh®cpomings eatives tdie fooscaorahirRgredrsitani gt Shishifbbil e
communi cation terminal 20 within a range of said adm nistrative tine

det er ni ned i n Mekike cAMREndcebBioR ferménadtagisomsiing to said information

concerning said frequency of incoming call to said mobile

communication terminal stored in said storage means; and
5 wherein said second registration step carries out
location registration of said mobile communication terminal
within a range of sald administrative time determined in

said second determination step.

10 14. A location registration method for carrying out
location registration of a mobile communication terminal,
said location registration method comprising:

a third storage step of storing information concerning
a movement status of said mobile communication terminal aﬁd

15 information concerning a frequency of incoming call to said
mobile communication terminal into storage means;

a third determination step of determining a period of
location registration of saicfmobile communication terminal
according tosaidinformationconcerning saidmovement status

20 of said mobile communication terminal and said information
concerning said frequency of incoming call to said mobile
communication terminal stored in said third storage step;

a third transmission step of transmitting said period
of location registration determined in said third

25 determination step to said mobile communication terminal;

a third receiving step of receiving location
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information of said mobile communication terminal
transmitted from said mobile communication terminal in
response to said period of location registration transmitted
in said third transmission step; and

a third registration step of carrying out location
registrationof saidmobile communication terminal according
to said location information received in said thirdreceiving

step.

15. Alocationregistrationmethodaccording to claim
14, wherein said third determination step further determines
an administrative time for location registration of said
mobile communication terminal according to said information
concerning said movement status of saidmobile communication
terminal and said info;mation concerning said frequency of
incoming call to said mobile communication terminal stored
in said storage means; and

wherein said third rec:;istration step carries out
location registration of said mobile communication terminal
within a range of said administrative time determined in

said third determination step.
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