- 7 FEB 2003 TITLE OF THE | NVENTI ON Locati on Regi ster, Location Registration
System and Location Registration Method 5 BACKGROUND OF THE | NVENTI ON
Field of the Invention The present invention relates to a |ocation rqg%@@@ﬁ,
a location registration system and a |ocation registration nethod whiCh
carry out location registration of nobile 10 comunication term nals.

Rel at ed Bacqu %gd@wTﬁﬁ1 TﬂﬁH nobi | e conmuni cation term nals such as
cel lul ar phoﬁégﬂ¥e—e++refé§§ﬁ§£feeeive_inconing calls, it 15 is necessary
to successi V?ch:ag:ri%%ER & d V'L%%a]@%n' & AN LAk %%é@%{ﬂ} nalg are

| ocated at present. For ““succéssively grasping a position ere a nobile

connunicatio&Oég%ygﬂnﬁgi¥%$$%ﬁ&%ﬁ§@&%ﬁgiregistration area), a location

regi strati on process i € location 20 registration process
conprises the steps of transmtting |location information of the nobile
comuni cation termnal to a location register fromthe nobile conmunication

terniqgl wh%a_' R%QkﬁT%FaTﬁEfE%W% II ation registration area upon
novenent the n f i cation information 25 into the
| ocati on register, s J geatd registration is carried out periodically
(e.g., at a_F'?Le"‘?ld ok A tenfd o - 7 FEB 1000 in order to informthe
l'ocation register ?Eeﬁﬁ@éééﬁ% fﬂy@htion.relates to a location register,
a location registration system, and a location registration
methcd 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
successivelygraspingapesitionwhereamobilecommunication
terminal exists (location registration 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 registraticon 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 cof 60 minutes)



the power of the nobile communication terminal is not turned off and that
the nobil e comuni cation term nal does not nove out of a comrunication zone
even when the nobile conmunication 5 ternmnal remains within the sahefB 1005

| ocation registration area. SUMVARY OF THE | NVENTION In the conventi onal

| ocation registration nethod nentioned above, the transm ssion and

reception of ;10 L Rfor Rl L A BGt ‘téﬁ%nlBEQt?fBHi !c%gE’tQ]EEEFgB‘Ea%@”f%%F”%HQJc. and

the location register, such as e transm ssion o cation ornati on

from the nobiy HSQQEPFHf%E%BPIéﬁc%&nuEQ&a%oA EE%FQBferQE%tte{?ﬁ@QdF he

transm ssion o ocatlon registrati on response signa romthe [ocation

register 1544 SHS(J{H[%E%&E&%ME ggir!r%n%?iitc%rtmo%*:erﬁﬁﬁaﬁedé@é iRt Adva

predet erm ned perio n the peri ocation registration nmentioned

above. Ther efgfiey s b fiih CORLIMOYSL LuBEGHISh e rpflatacdiansitasi gn | ine

bet ween the no e communi cation termnal and t ocation register. Also,

due tos the rapi,di20 nooyl 816 1ALHR Ao sl At, PRANSS 1B cihRselayS,  the

traffic in data transmssion |ines between nobile communication termnals
and |l ocation registers caused by |location. registration has been increasing.
An excessive increase in such traffic may cause troubles such as

comuni cat i oyuhvalARES oF drsHengENTIeNPeri od of |ocation registration
mayuni f orml y —be made tongerso as to reduce the traffic in data

transmssion - 7 FER 28Q6 JbnResthetwaen Jmfiile comgnutealion defrdgal s and
|l.ocation registers caused by location registration. If the period of
location regin@hntabn@d izpHodl,f Aa W el QNG .alPWeV&Eption of
10 information between the mobile communication terminal 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 perfcrmed at a
predetermined periodupon the periodic locationregistration
mentioned above. Therefore, traffic continucusly occurs in
a data transmissicon 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 transmissicon lines between mobile communication
terminals and location registers caused by location
registration has been increasing. An excessive increase in
suchtrafficmay cause troubles such as communication faults.

25 Here, theperiodof locationregistrationmayuniformly

be made longer so as toreduce thetrafficindata transmission



the possibility (tinme zone) of a location register failing 5 to grasp the
fact that a nobile comrunication term nal noves out of a comrunication area
(,or its power is turned off) even when the nobile communication t&FBR Mgs
noves out of the conmunication area (or its power is turned off) wll
increase. As a result, the frequency at which the location 10 register

carries out ihvatsdéehneosh npiwidld dratesydid dokerii@amebihe corguabaat i on
term nal increases, thereby enhancing ineffective incomng traffic.
Therefore, itrégiabesb estised Kha quLasent ddperddon o0 grovhederarlieeati on
regi stration nmethod and a |l ocation 15 registration system which can reduce

the traffic befweentdombebhescoavuohcal uen foemynaidandmydrgcabivenet-egi st er,
and a location register used therefor. For overcom ng the above-nentioned
problem the thegddoibiedist@nimef zbhe) ppeseniodanvient regiksea Facathgn 20
register for carrying out location registration of a nobile conmunication

termnal, thetdeeaispothee@icd ehateMPbbsiBGorrlisicst DiRgerimans hotrest ori ng
|nfornat|on concerning a novenent status of the nobile comunication

termnal; firsit detersonathdtateansafeos (eteiv: nboged pertodnel bocati on 25
registration of the nobile communication term nal according to the
i nformati on concerwhéag tihe mavehentomiat Usadioh heeBmindl FaBr2900ubobi] e
comuni cation termnal stored in the first storage neans; and first
regi stration teansofiounicanson tdraw (de iperpodeofisocatned ¢£§) skiali on
determ ned by the first
increase. As a result, the fregquency at which the location
i0 register carries out invalid incoming call processing for
the mobile communication terminal increazses, thereby
enhancing ineffective inceming traffic.
Therefore, it is an object of the present inventiocn
to provide a location registration method and a location
15 registration system which can reduce the traffic between
a mobile communication terminzl and a location register,
and a location register used therefor.
For overcoming the above-mentioned problem, the
location register of the present inventicn is a location
20 register for carrying out location registration of a mocbile
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 the mobile communication terminal according

to the information concerning the movement status of the



determ nation nmeans to the nobile communication termnal, 5 receiving
| ocation information transmtted fromthe nobile comunication termnal in
response to the transmitted period of |ocation registration, and-ddffylifig
cut location registration of the nobile communication term nal according
to the received location information. 10 For nobile comuni cation term nals
mai nly used whdbiDe @orhrhwh i€ Bea :@nihal UM € cemauiieati enoctayai nal
arranged in a vending machine or the like) , the necessity for carrying out
| ocation registsans} omnat farperrodisdeaticalnednst hat teensmbtkéng the
comuni cation termnals noving over a 15 wide area is scarce. Wen a period
of |ocation regrsdfabi onocasicet eeginedaacenr debgrindnkbenpoyaeert rstat us of
a nobile conmunication termnal, and the | ocation registration of the
mobi | e comunilegérimder oh Mdazns wAarheethobll ei Bor@apoaseiohotthinsnperi od,
the period of location registration can be 20 nade | onger for a nobile
commungcat i oncées hvived Mtz drs intfferaky ivaet ahibhi bt adl 1191 etheanenide t hat
the necessity for frequently carrying out its location registration is
scarce. As acomsubicatiaiteemdanlhien reducrdeity tht & tarnsnsititssi paribidnes
bet ween nobil e comuni cation termnals and | ocation 25 registers. Also, for
over com ng t hef abowet irent f enedt paobbem atdecdrryinFEBu2000ck ot ati on regi ster
of the present invention nay be a |location register for carrying out
| ocati on regiségnd ot ofn aind: hebidenvanmmeat ¢oni ¢ tmmdlneg it Aecbodatgon
regtster conprising

to the received location information.

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 ferminals moving over a

15 wide area is scarce. When a period of location registration
is determined according to the movement status of a mchile
communication terminal, and the lccation 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
frequentlycarrying out its locationregistration is scarce.
As a result, traffic can be reduced in data transmission
lines between mcbile communication terminals and lccation

25 registers.

Also, for overcoming the above-mentioned problem, the



second storage neans for storing information concerning a 5 frequency of
incomng call to the nobile comunication termnal; second deternizﬁké?%n
means for determining aperiod of |ocation registration of thenobil U
conmuni cation termnal according to the information concerning the
frequency of incomng call to the nmobile comunication term nal stored 10

|0 the second 1o 80e mealt . and serondeceol sivatl o, MRgNs. ol gecde pasmi i ng

the period of location registration ™ determ ne e Second determ nation

means to the mobjdeer %Wﬁtfﬁihgrbﬁteﬁgbﬁ%ﬁonrP&&iytflgtl&%%f QM bHf L mati on
transmtted fromthe nobile comunication termnal in 15 response to the

transm tted pefh@cthOfat 05atd Omegl SINHAl Ihat BNd LI ¥ DY Qitipd fztl on
registration of the nobile conmuni‘cati on terni nal accordi ng to t he recelved

| ocation infaraatd Qtorfie m%lsefewgyakg%l PRebehEL DBhScHREEP, phg i nly
20 used for originating calls and hardly receive calls, the necessSity for

carryi §g out #06atd:an, rogi Siéahi,on @R Reripd ndigent | Catn 01 thaiohor nobile

comuni cation tefrmnals mainly used for receiving calls 1s scarce. Wen a

period of |ocalipihaf e8b8bhakker rindndet ehHdet @&ﬁ@é@b@ﬂm@ng%&%mwn 25
concerning the frequency of incomng call to a nobil communi cati on

termnal, aanED@cé@?éﬁk@@l%@gh%36ﬁ6ﬂ¥héﬂmélieEo%ﬁﬁﬁ%@y%ﬂﬂﬁ%éﬁﬁﬂﬂéﬂ

comunication termnal is carried out according to this period, the period

of location r@ﬂi&ﬁd:@{g Ofb Gk ben Fowaele: 1 geindin h JTobid efx?éﬁﬁ@lﬂ’sﬁaéfon
termnal which is
1ncom}ngrcall to the mobile communication terminal stored
10 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 infcrmatiocon
transmitted from the mobile communication terminal in
15 response to the transmittedperiodof location registration,
and carrying out location registration of the mcbile
communication terminal according to the received location
information.
For mobile communication terminals which are mainly
20 used feor criginating calls and hardiy receive calls, the
necessity for carrying out locationregistration at a period
identical to that for mobile communication terminals mainly
used for receivingcalls 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



mai nly used for originating calls so that the necessity for 5 frequently
carrying out its location registration is scarce. As a result, traffic can
be reduced in data transmission |ines between nobile conmmunication 7 FEB 1005
termnals and | ocation registers. The location registration system and

| ocation 10 registration method of the present invention have comon

t echni cal ideanhaspdihel d Qead AN dLUIH eksniRALI PBELh 2DDNE .o BRAER PESER PTI ON
OF THE DRAWNGS Fig. 1 is a diagramof a location registration system 15
Fig. 2 is a chartnof @Aieat itdR bekepmBbEoIbcAdMMi Sdfadd o t@blen Hy. 3 is
a chart showing a procedure of |location registration in the |ocation

regi stration sygkemntd. fdri § Rcbhakt cehmant 068t ban terhonhrat 1eN 120 s

admi nistration table. Fig. 5 is a chart showing a procedure of |ocation
registration ha;ihhe dQCAtHNoFegi 8hEahhof BYSts@M nEkOehé rlecas £y trgyhow ng
a procedure of location registration in the location registration system
25 Figs 7 is arehaeht o} RArrQGald &ft iRsorJedt 2fh radilishirSiciall PH stakle. 6 - 7
FEB 200'L Fig. 8 is a qlagran1of a_Iocatlop registration system Fig. 91s
a chart of a NbRsl peatiep tnkermtben padpkpistaat hORatabkeankind.sski@d s a
chart of an HLR | ocation information

lines between 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 menticned above.

BRIEF DESCRIPTICN OF THE DRAWINGS

Fig. 1 is a diagram of a location registration systeﬁ.
15 Fig. 2 is a chart of a location information
administration table.
Fig. 3 is a chart showing a procedure of location
registration in the location registration system.
Fig. 4 is a chart of a locaticn infermation
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 lccation
registration in the location registration system.

25 Fig. 7 is a chart of a location information

administration table.



5 adm nistration table. Fig. 11 is a chart show ng a procedure of |oc

registration
VLR | ocation
HLR | ocati on
procedure of
Fig. 15 is a
Fig. 16 is a

in the |ocation registration system Fig. 12 is a chart
information admnistration table. 10 Fig. 13 is a charh
information administration table. Fig. 14 is a chart S
| ocation registration in the |location registration syst
chart of a VLR location information 15 adm nistration t
chart Bhowithgsa pleceduref af 1bogal onnregiegirstiriadn ey sitent.

| ocation registration system Fig. 17 is a chart of a behavior patter
20 DESCRI PTI DNy OFS THE #RERERREDE ENMBOLR MENE St Achocafbomateginst rati on
systemin accordance with a first enbodi nent of the present inventio
be expl ai ned as#mfhisefeténnettbldrawi ngs. The | ocation registration
in accordance with this enbodi nent includes a |ocation 25 register in
accordance with an Enpodidrens af chéet poEsent HLRnveottdon Info¥mEEB0ACRP
the configuration of the |ocation registration systemin acco
with this enbadhmenstwetliobetekpkained. Fig. 1 is a diagram show ng
| ocation registration system in accordance with this enbodi nent. As

t abl e.

First,

in Fig.

10

15

20

25

1,

registration in the location registration system.

Fig. 12 is a chart of a VLR location information
admin}stration table.

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

Fig. 14 is a chart showing a procedure of location
registraticon 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 locaticn registration system.

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

DESCRIPTICON OF THE PREFERRED EMBCODIMENTS

A locaticn registraticn 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.
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enbodi ment conprises a nobile communication termnal 12 constituted by a
cel lul ar phone or the like, and a |ocation register 14 for carrying out

| ocation registration of the nobile comunication termnal 12. Th? Egﬁﬁgion
regi ster 14 10 conprises a storage section 16, a location registra f v
peri od determ nation section 18, and a |ocation registration control
section 20. Each constituent will be explained in detail in the foll ow ng.

The storage section;16.stofes ﬂfﬁﬁygéﬁyd?%qﬂﬂyggggtgéﬁﬁ§$$%£@§5{965on

table 16a. Fig. 2 is a ¢harf showing t ocation I nfor

admi ni strati 8%}7%%8:} €n 1880 A8 OWA th 1 - meédﬁﬁgﬁglc»?gf‘%?o%ne '119191 L on

adm ni strati e 16a includes respectiv urality of nobile

communi cat i org4er Wi@g%i]ﬁ%mswo%ﬁlgfg?gﬂo%et 'lo%cg%zbggtr%@%régg%%éfém14’

respective location infornmation ite the pluralriy o

tive | ocati o ton | e
[ Cams concer i hgCe PRo oy cHnt CUAL vy ot ERe” pla STy of i re he "

conmung cat i on o tanmnal i réﬂcfhe é;;gs’teef&(?irﬂ)'i% é&—‘ofﬁ’%ﬁ% v?fﬁ}’aoﬁ"i‘f ONNZS

regi stration area where nmuni cation termn exi st and the

like is one td i ian & - Iﬁaﬁjl AT I rmnal s
1|2, alnd t he %ﬁ%‘iﬁgﬁ doiq‘[sbllulpngdéz}{t e@dltnléda}!(}hl%t ?ﬂ(r?e t elﬁ)%gu on lﬁ?}#%%)ir:a%?on i's

received by éd?%‘di%?ééd)ﬂyr§95e§ltfﬁ£h1°'ﬂ>h|§i>9i%t 59Ltl§§cl}3ﬂ% éﬂd dhe,ober  of

stays is information indicCative of how |l ong the nobi conmuni cat 1 on

terninal s 12 sdgeddy e r3ameakogahioBus ! B9k atishi PBg 2 eRat s SXamRbe, the

nunmber of predeterm ne
mobile communication terminal 12. The location register 14

10 comprises a storage section 16, a location registration
period determination section 18, and a location registration
control section 20. Each constituent will be explained in
detail in the following.

The storage secticn 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 i%a
includes respective IDs of a plurality of mobile
communication terminals 12 administered by the locaticn

20 register 14, respeétive location information items of the
plurality of mobkile communication terminals 12, and
respective numbers of stays (informaticn items concerning
themovement status) of thepluralityofmebile 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



periods for updating the information during which the nobile conmunication
termnals 12 stay in the sane location registration area falls within this
information. 10 The | ocation registration period determ nation sectjon 18n
determ nes a period of |ocation registration of a nobile communi cath o 100
termnal 12 according to the nunber of stays of the nobile comunication

termnal 12 stored in the location information adm nistration table 16a of

the 15 storaggr %%%tl'l%nc%ﬁlmumrc%tii%%c‘t%kﬁ@hlais for §ﬁ@”ﬂ|1§’1ry\ﬂ?ﬂna@lon
particul ar nobile conmunication termnal 12 stays in the sane location

registration ;ay ey &t Ja@aSkigPradet gEptngd 11@98@1@51:9511“@3@3&@1*9@@1 10) in
the case where the location registration of nobile communication termnals

12 is carri edayzeh@lltoc%t1td3‘f3rleg§§§k8€16§9£o‘ﬁtrﬁl' 9BcE9RLI] . sesliondrat a

predet erm ned period (e.g., m nut es t he period of | 'ocati on

registration drs i gzss 1Ba'ih'f6l1".lmﬁrt16'ﬁbhh@1c89mnb§ahb\9nléﬁ§ mMp@lndeiis
changed to a perio m nutes) longer than the predeterm ned

periods 25 Tfteonhrﬁﬁﬁtdéﬂdrﬁgie%ﬁﬁidﬁ‘ CONTH) SECiiONs 2B t1ansmés the
period of location registration determ ned by the 9 -7FES2006 Iocatlon

registration i ad-QalHT 81831 | Ofb58LhhBNe 18 HeOnuhiBer BFgHes TN 41016sh

particul ar nobile conmmunication termnal 12, receives the |ocation

i nformation @fertikRigmebt IL@;dactongehe@tﬂmﬂaﬁilmmahriagth@mhé%ﬁm efrom
in response 5 to the transmtted period of |ocation registration, and

carries out |ReatirARrate@rStiadinidhief 1theympiile madheald &t ion

registration area falls within this information.

10 The location registration pericd determination
section 18 determines a pericd of location registration of
a mobile communication terminal 12 acceording to the number
of stays of the mobile communication terminal 12 stored in
the location information administration table 1l6a 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
registrationof mobile communication terminals 12 is carried

20 out by the location registration control section 20 at a
predetermined period (e.g., 60 minutes), the pericd of
location registration for this particular mokile
communication terminal 12 is changed to a period (e.g., 120
minutes) longer than the predetermined period.

25 The locationregistrationcontrol section20transmits

the period of location registration determined by the



termnal 12 according to the received |ocation information. Nanely, when
regi stering respective locations of a plurality of nobile comrunication
termnals 12, the location 10 registration control section 20 carriZsfPUb;
| ocation registration at different periods corresponding to the respective
nunbers of stays of the plurality of nobile comunication termnals 12.
Oper ati ons of i 1S i Y. i 5. .ac e, W this
onbodi ment wi 11 EEW bel SO 5 FE T oy Porty T et Hod o1 eat s or
registration j lance, ; W an @99; rent, of . the pr . L aventi on.
Fig. 3is a %}Eearaat&?&%w ng %A#eé% oce@ure or c%lrolr?/i ng ourﬁfcf%%:% l?on
regi stration : ke i i m Lh:the I |

Oy r!m%ab., FOIIH %le%cﬁ{ﬁ?ghfé% ggll%lnqi_zg{)ﬁ%%ifé‘

regi stration syste in accordance 'w en registering
s R e T R
N R e e

i ea) | i caue o TR PBESt PR WA et hoRrPe BT SR oi T or m nal

12 exists ol grasety 1oTecleatd 0B HEOLALOM seguest Liansldied, from

the nobile 5 communication term is received ocatl on

r?giStratiOnN%Mgffywﬁ@ﬁ&%%ﬁs%%fﬁh&gg%ﬂéﬁ¥§%@@oE%QH%h%QﬁEaplurality

of mobile communication terminals 12, the location

10 registration control section 20 carries out locaticn
registration at different pericds corresponding to the
respective numbers of stays of the plurality of mobile
communication terminals 12.

Operations of the location registratiocon system in

15 accordance with this embodiment will now be explained
tegetherwith amethod of location registration in accordance
with an embodiment of the present invention. Fig. 3 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.

Whenregisteringalocationof themobile 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



14. When the location registration request is received by the |ocation
regi stration control section 20, a location 10 information readout request
for reading out the location information and nunber of stays of th&FobBile
comruni cation termnal 12 is outputted fromthe |ocation registration
control section 20 to the storage section 16. Wen such a | ocation

| nformation reAdPUL. LEAUEStolSool S QUIBNLLEG,LO 1he shonage segtion 16 a

| ocation infor i on “readouf "response i S € storage section

16 Lo the | ogation LeUSaH AN SoaLial sEalon;20 oHane. jthe . Jacati on

i nformati on r eadou se i ncludes ocation information (i ., the

ocation I nf QLRLL et fis, LLARAA -20: BLeWiaus hopatlan edl strathen) and

€ conmunication termna rread romthe

locati on i nfouagti0n. gomaysiuati.on 1able dba, . L, thedecation. bat opmati on

received from ommuni ¢a er m na thé T ocation

|afoLTRCon Sufomaled, aethe Loce |50 LoLoLvehl gp pODpbsLrsbzon Labl

16a are identitc 0 eac ere, i.e. oca

regi stration %pgg h i{e icatien rm . 12 I at this
time of Iocaif%ﬁféegls ?%I?%ﬁpféii%%ﬁ |caI§@t%Pt%%€ g%@?kéo iﬁgéégEgﬁe
previous locafjon registration, the |ocation registration control section

20 adds 1 to the 5 nunber of stays of the nobile conmunication termnal 12.

I f Ehe location i nfTr\ﬁ{erHatthgnl6@&@i3§(}efgri%@ﬂa@ioqppia&ﬁest is received by
the lgogcation registration control section 20, a location
10 information readout request for reading out the lcocaticn
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 leocation information readout 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
locationinformationréadoutresponseincludesthelocation
information {(i.e., the location informatiocn at the time of
20 previous location registration) and number of stays cf the
mebile communication terminal 12 read out from the location
information administration table lé6a.
If the location information received from the mobile
communication terminal 12 and the locaticn information
25 contained in the locaticn infermation administration table

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

11



comuni cation termnal 12 and the |location information contained in the
| ocation information adm nistration table 16a are different from each éher
here, i.e., the location 10 registration area where the nobile connﬂﬁ£3§ﬂﬁon
termnal 12 exists at this tine of location registration differs from that
at the time of the previous location registration, by contrast, then the

| ocation regqi atil t ti.0 2 t of the
9i 844 84 o0 CONNA, SRGHORL2R-HESE V\ig}?}u@?ﬂﬁgg@%nr %?15913@1

nobi | e communication 15 termnal 12 to zero. e nunbe stays is

cal cul ated by; 1 BgiLocati on; of €ghsSigrat Lot CORtF Al Secti At 2Q { ﬁ&fgﬁed

thereto or the nunber is reset to zero), thus Tal cul ated nunber of stays

|'s stored intg, the QQSEhQntiirﬁ‘é Qfﬂr%hie%r%%%s%é%%?t&nt } £52Pa 68, 0f the

storage section 16, and the location information he [ocati on

| nf or mat i on adid Nicalsal0B ek el e8ni Bohleo) Lok aYE, SAPER 16¢hscypdat ed

to the location information™ receive romt he nobi conmmuni cation term na

12. Wign the,|,acation dioda npd 10 1RA8 Ve d-di 1 her 1mbi { &-gPn gommpini cati on

termnal 12 and the locati'on information contained in the [ocation

i nf or mat i on_ agiyniStration, 4 ahl @ e 1 o, FEB- 20064 163,21 né deabi cal to each

other, it will be sufficient if only the nunber of stays is stored into the

| ocation i nfoummtd o adig N Styatd om 4 all e 46a whEhetdn updat +hge i be

location information. 5 Wien the nunber of stays of the nobile conmmunication
termnal 12 ig0dGldatedthy tdhedieeat hel rieeish abh®Ristration table

l6a are different from each cother here, i.e., the location
10 registration area where the mobile communicaticn terminal

12 exists at this time of location registration differs from

that at the time of the previous locaticon registration, by

contrast, then the location registration contreol section

20 resets the number of stays of the mobile communication
15 terminal 12 to zero.

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

20 l16a of the storage section 16, and the lcocation information
of the locaticn information administration table 16a in the
storage section 16 is updated to the location infermation
received from the mobile communication terminal 12. When
the location information received from the mchkile

25 communication terminal 12 and the location information

contained in the location information administration table

12



control section 20, the latter outputs a location registration period
determ nation request to the location registration period determ nation
section 18. Here, the 10 location registration deternination requebktEB 2008
i ncludes the nunber of stays of the nobile comunication termnal 12
calculated by the location registration control section 20. Wen the

location registy %t&!eo'ld%%@i‘r%%lld%%ererar‘cﬂahitﬂgfor QQUESY ! é?PHEPEEE‘Eg?EQ?E‘ the

| ocation registration cont 57section , the Tocafion registration

period deter g itQﬂa %ﬁﬁﬁlﬂé}“ OIfB l%rg'%g&@ré@c %%;%%gi%g?}?%ﬁn period of

the nobile co ni cation term na re speci nunber of

stays of the bl COTURAaan Lo Rl 2 ks L easuLhanaacphedeer m ned

nunber (e.g. ontruni cati on term 0€S not

stay in the %%ﬂi%@?ﬂrpfbrﬂaet@!ﬂo%tf ation area for at |east a predeterm ned

time, then ocation registration period of the nobile comunication

t 1 | 12 is det ! t ' { { st ] : i.od
(6 5 60 i nutes) T The RONGS: Bf STaVe Cor The SR o TE e 24t on

ter minal 12 iig 3 1825, & Prefeberiedy MIbeIod S fn 300tz 8rsohhe mobi le

communi cation termnal 13 - T2 stays i n the sane [ocation

regi stration or A i i t, th th
g & J107s Al d gasto ’ %}%Q%%ﬁf“&%&ﬂéma PYc£ONLS as en the

| ocation registration period o e communication termnal 12 is

determ ned t Q8 & RIEdst ?)%@i%@ddg%%EQQnﬁ%i%m _réageétrr'tguwé)m@@efént han

t he-above-nenti‘oned normal | ocation registration period.

registration period determination section 18. Here, the

10 location registration determination request includes the
number of stays of the mobile communication terminal 12
calculated by the location registration contreol section 20.

When the location registration period determinaticn

reguest is outputted from the location registration control

15 secticn 20, the lccation registration period determination
section 18 determines a location registration period of the

mcbile communication terminal 12. More specifically, if the

number of stays of the mebile communication termiral 12 is

less than a predetermined number {e.g., 10}, i.e., themcbile

20 communication terminal 12 does not stay in the same locaticn

registration area for at least a predetermined time, then

the locationregistrationperiodcof themobile communication

terminal 12 isdetermined tobe 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



When a |l ocation registration period of the nobile communication termnal 12
is determned by the registration period determ nation section 18 ;Bisp
| ocation registration 10 period is outputted fromthe |ocation réaf rZ8Bi on
determ nation section 18 to the location registration control section 20 as
a location registration period determ nation response. Also, the |location

201 PL1 2L LoD Ll ol shEABSAL LS LTS L esLLon. £l gl g sont 0

section 15 2 e ocadt

regi stration I %sr%%%scee.r %%% t,g]ﬁnermq)i)} ecﬂ%&gaﬁ%'tcﬁéeﬂ‘%] el nié‘c%tilgn receives

the location régistration resporsenc ocation "registration

peri od, a i mRr. for_the | ocation egi,st ratian 20, Reriod i s, starbed by the
nobi | e conmunicat’ion ternmnal , o a

_ _ a location regrstration request 1s
£ QSPS{H e£ t ec1]|4f11r1282)11 r?t g%tqe%ghle%o&%t heemtalC %éjre%éttrlef}r%mnge?e péegreiﬁogc% |t Qeﬁ's& 'g(r:Zfé Qgpeat ed
thereaf ey FAREI ARl 5l s sl ian e gl rat gn pystem
| ocat i on g ECiEtTan YoFosd Wt orm nati on secti on 18 determines & period

of location regishﬁghignlgka%i bkk%iggqg%HE%a%E@q&:lqﬁ:gﬂe ?5&%ﬁ%§cording

to the number of stays of "the nobil e comminication ter ichis a
sFaIe for th%ohhﬁ%i@%%ﬁ%%.E@fﬁ?né@%&?is determined by the registration

period determination section 18, this locaticn registration

10 period is outputted from the locaticn registration
determinationsectionl8tothelocationregistrationcontrol
section 20 as a location registration period determination
respense. 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 mcbile 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



nmobi | e communi cation termnal 12 exists in the sane |ocation registration
area, and the |location registration control section 20 carries out_| C?Dhj,on
regi stration of the nobile 10 communication termnal 12 in respons’e7fgB S
period. Therefore, the period of |ocation registration can be made | onger
formobil e communi cation termnals 12 which are mainly used wwthin a limted

area so that Lfio 1aeessi iy ol NIRAHANK] Yeainding, DUy dihai 1 d ogati on

registration IS scarce. a 15 result, the traffic between ta

transm ssion JdAes: etaeann FRPE Sneommaicatan; Lesp aal §<te<%%sﬁf’9t18ﬁa“ on

registers 14 can be reduced. A first nodified exanple of ocat 1 on

regi stration psysiemdQ i accandance: Wi b g his: erhodi gent pui| byngw be 20

explained. In the location registration system 10 1n accordance wth this

embodi ment, thenunher. of: Staysi  dhe fm@bile ﬂmﬁﬁi&{‘ termangl 12 is

stored in the location Tegistration admnistration table 16a of the storage

section 16, ihgchocalhoRohonl siali ol Aeladk debelBinaligmsection 25 18

determnes a period of location registrati'on o e nobi conmuni cati on

termnal 12 acoofidiNg b0 Lhe-Aubel sehist a¥s.+Hd rink BEB12006nhaRd the
| ocati on regl stration control section 20 carries out | ocat’i on regl stratl on

of the nobil eaoMAIRLRALK9RatiBhMdBlidkA h D LHESRANSE 1% Lhgel NGaLE O
registration period determ ned according to the nunber of stays as

mentioned 5 ahoyeyt dHAWRMErardd, MBYPE HONd Q@ A% FNOMWL 4 1ok @&entdrSuch
that a location information adninistration table 16%l
section 20 carries out location registration of the mobile
10 communication terminal 12 in response to this period.
Therefore, the period of location registration can be made
longer formebile communication terminals 12 which aremainly
usedwithinalimitedareasothat thenecessity for frequently
carrying out their location registration is scarce. As a
15 result, the traffic between data transmission lines between
mobile communication terminals 12 and location registers
14 can be reduced.
A first modified example cf the location registration
system 10 in acccrdance with this embodiment will now be
20 explained. In the location registration system 10 in
accordance with this embodiment, the number of stays of tLhe
mobile communication terminal 12 is stored in the location
registration administration table 16a of the storage secticn
16, the location registration period determination section

25 18 determines a pericd of location registration of themckile

communication ferminal 12 according to the number of stays,

15



including the frequency of incomng call to the nobile conmunication
termnal 12 is stored in the storage section 16, the location regisgration
period determ nation section 10 18 deternm nes a period of | ocation / FEB 00
registration of the nobile conmunication termnal 12 according to the
frequency of incomng call to the nobile communication termnal 12, and

the |ocation ‘ér?&itﬁﬁé ai[%{? f&:@tfé’é}iém‘?}féﬁf’é‘n 29089{‘?1(;%6?%&?%' 96aLLen; .

registration (0] e no e connuni catiron term na response F’othe

|ocat fon regi syt at fonpsf ! pdy fet eralnech ¢ ager flogy Lockheuhi eguengy o

incom ng call as nentione I's a char oW ng e procedure

| . fent Foneddbove. Fr'g. °5 Ts"a cf gt dur

20 1211t i s AT od ey A B0 ok UL N ST e Eb et CACF AR RoFheRal 12
i n_thi's”odi 1ed "exanpr . coffinrcaion” ¥ert

cont ol Sect 1O S0 D TR T GRaT RN EreEy veb T, Sandt ik Tochtron e

regi stgation somsol Aealn 4 PO.QuhBul A Jacal Lol Aot e on 4 eadgut

request to the st orage séctron onin I on of°t he no

communi cat i on f &r m ’S‘ﬁ%cal@iéﬁ -&fo%nﬁ&i@f%@%ﬁ%@éﬁoﬁaﬁﬁe'151?':'5[) 2006 at

the time of previou ocation registra requency of incom ng

call to the mohl) gy oMl calldlend #1498 NAloddg Sl ead-guinrpmihig | ocation

i nformation tion ta b stored In"the storage section 16, 5

and are out puldged, 4 0od fife QAR 1 €91 SLratd Atk GONthel s+ SeLLE 20188 @

| ocation information readout response.
16, the location registration period determination section

10 18 determines aperiodof locaticn registration of themokile
communication terminal 12 according to the frequency of
incoming call to the mobile communication terminal 12, and
the location registration contrcl 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
out locationregistrationof amobile communication terminal

20 12 in this modified example. When the mobile communication
fterminal 12 transmits a location registration request to
the location registration control section 20 of the location
register 14, and the location registration control secticn
20 outputs a location information readout request to the

25 storage section 16, location information of the mobile

communication terminal 12 {i.e., the locaticn information

16



If the location information received fromthe nobile conmrunication term na
12 and the location information contained in the location informtion

adm nistration table 10 16b are different from each ot her here, 5F% ﬂUtﬁhe
| ocation registration area where the nobile communication terminal @5
exists at this tinme of location registration differs from that at the tinme
of the previous location registration, the |location information of the

locati on i nf ofga t%h@“tﬂﬂ:ﬁeaﬁlf“ﬁ'ﬁ%{%éOﬁoééﬂé’nl@@g%g'tig‘é}l]éﬁ?r%ﬂ? ggetion 16

is updated to | ocation information received fromt

conmuni cat i 0”f£§&1%1@€¥ d£. 1Illéoz¥1ﬂ‘?g|t9§fli'9<5‘ 0L op oBe § O o feGRE ¥ed s from the

nobi |l e communi cation termnal 12 and the location information contained in

the location { of ARt i 0p 20 2Dl i SLf akL QR *El@@'Poé@’éléﬁelh@@?ﬁ%ﬁﬁbnto each

other here, 1.e., the location registration area where the no

conmuni cat i on éﬁiﬁl@@fa%@oﬁ"ﬂaﬁl% %bt BtSrk&nEy OJhé QL1007 SEegl Shrakion is

identical to that at the tinme of the previous |location-registration, by

contragt, theg.4 h% e%@&g@&@é wf&waics@@tpéntlh@giw%aw@n' hiQrpayion

adm nistration ta b of the storage section I's not updated. 17 - 7
FEB 2006 Wensthe; Locasi on énf@éé‘@fé@”lﬁf@ﬁ%léﬁszp@@é@utSre§1§8ﬁ's¥3d by the

| ocation registration control section 20, the latter outputs a location

registration period deter Mpathen {eavesli]on e di0sal 9l egbshsathan
period 5 determnation section 18. Here, the |location registration period

det er m nat i on-¢RAUESEat N Udesnihe freouencynOfiocation information

centained in the location informaticn administration table

10 1éb are different from each other here, i.e., the locatiocon
registraticn area where the mobile communication terminal
12 exists at this time of location registrationdiffers from
that at the time of the previcus location registration, the
location information of the location information

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 administraticn 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 previocus
location registration, by contrast, then the location

25 informationof the locationinformationadministration table

16k of the storage section 16 is not updated.

17



incomng call to the nobile conmmunication termnal 12 contained in the

| ocation information readout response. when the |ocation registrat 53@8%@ od
determ nation 10 request is outputted fromthe |ocation registrati

control section 20, the location registration period determ nation section
18 determ nes a location registration period of the nobile comrunication
termnal 12. Mre eci fi cal I% if the _frequency of .incoming call, to the

mobi | e communi cat i §Ners & iGFR iR ' PERTTAFIT F ULt er M hunber
(e.g., 2 tines/haour % t hen t he Itocati on.r%giaﬁtrati on ge;i od gf thg nobi | e
communi cat i orf TErMStaPY $§et 8FATABE T59hE &P HafFCFbRat TRt +29i €t at i on
period (e.g.,_.60.m uteZC% | f the frequency of.incomng call to the nobile
conmuni cat i or 50 J‘taetrntrﬁrn ULENG S ] A & PP et 2 Y e%e]ﬁh%‘%er (e.qg., 2
times/ hour),ﬁ} en t.hetl.ocati on regist Etign g%ri od of.tge nmobi l e .
communi cat i oif% RO (L& RGSdr AonEd St o058 TAC  pf ekt B AF hd Berisd (e. g,
120 m utes)CJS nger. t han the _nor | qcation.registration period., 25 Wen a
ocatin 1 egittul G e GECEH OPn® nod1a e BmaRTEAtPBT SO TR DS | s
determ ned by re iG:t({%tironnlat&- 7 FI%B 006 {’Jg%é()d ﬁﬁ?t eérm' nati on C'Jsgcti on 18,
this locatio %Ig% %2t SH " Peridbd §E Bt put %% om' © he" THEHL T Hn
registration 5 dc%t erm rgjatlilonC Sq:ﬁ{[ei O%bll to C;tmr}rtlauéfc tion Ee%st%ftign control
section 20 as noeln}‘?‘é-“;lI el udeg? inalt oc § on regl Skl H%n epe 1% S _
determ nat | O%orngcsa&% Sae.i%”dch:]es dforc%”csfﬁz} tf%ff&r%é%‘for{mxbe'£§outc°£@%’;£‘é£9é! on
termnal 12 as b~éing included 1 a Tocation
_When the location registration period determination
10 request is outputted from the location registration control
section 20, the location registration pericd determination
section 18 determines a location registration period of the
mobile communication terminal 12. More specifically, if the
frequency of incoming call to the mobile communication
ib 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 to be a normal
location registraticn period (e.g., €0 minutes). Tf the
frequency of incoming call to the mcbile communication
20 terminal 12 is less than a predetermined number (e.g., 2
times/hour), then the location registration period of the
mohile communication terminal 12 is determined to ke a
predetermined period (e.g., 120 minutes) longer than the
normal location registration period.

25 When a location registration pericd of the meobile

communication terminal 12 1s determined by registration

18



regi stration response. Wen the nobile comunication termnal 12 receives
the |location registration response including the |ocation 10 registration
period, a tinmer for the location registration period is started by %Eﬁ37mﬁ
nobi | e communi cation termnal 12, a location registration request &
transmtted fromthe nobile comunication termnal 12 to the | ocation
register 14 upon a tinmeout of the tinmer, and these operations are 15

repeat ed thergaf{ey de\é\eg@iﬁa%ibﬁ@é&@fbﬁ egi sty at ﬁBEa‘Egbﬁrf@({;‘f‘é{9Qt§89t ion

18 determ nes a perio ocation registration according o Information
concer ni ng t hes f § 2GueNcy, Gl NGO NGy cald 140:8 Jpbile; coppupigati on

termnal 12, "and the | ocation 20 registration control section 20 carries out

location registdaliQdt Qn $ 86t ToRN & LOMTUBESRL bAR SRIIPNA i JHcbft r s ESPONSE
tothis.period as in this nodified exanple, the period of |ocation

registrati on £an e, sade oLt nLohaBR £10CRETUALLRIN eI Dot fod 2 whi oh

are mainly used for 25 originating calls so that the "necessity for

frequently caidahinichQulc,d haldpd.acatdan feal siiationd scScaisenchsia 19 - 7
FEB 2006 result, the traffic i'n data transm ssion |ines between npbile

conmmuni cat i onedr@kuH Al 1Si k2 t@chilRatizon sr sghatersc14qeaninbe 1&diced, In the
| ocation informati on adm ni stration system10™ 5 in accordance with the

above- ment i onedyeftedi et aphitdie. above-nentioned nodified exanple, the
| ocation registration

o When themobile communication terminal 12 receives the
location registration response including the location
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
mokile communication terminal 12 tc¢ the location register
14 upon a timecut of the timer, and these cperations are
15 repeated thereafter.
When the location registration determination section
18 determines a pericd of location registration according
to information concerning the freguency of incoming call
to a mobile communicaticon 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
periodcf location registration can be made longer formobile
communiéation 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

19



period determ nation section 18 determ nes a period of |ocation

regi stration of a nobile conmunication termnal 12 according to the nunber

of stays of the nobile conmunication 10 terminal 12 or the frequencyFb§ 2005

incomng call to the nobile comunication term nal 12, and the |ocation

registration control section 20 carries out |ocation registration of the

nobi | e conmuni cat4 onse. to. the.location re is&ration
5 Phaie

ti.on_term . 12 i,n,. res :
period deter i e ta(cct,%?(ﬁr 1§ YhEehantet B 25 Ut LY EEGP&HE ST
comuni cation,termnal, 12 or the fre ne f incomng call _to.the_nobile
connunicaiianQ@ﬁ%ﬁ%ﬁﬁtﬁﬁﬂ t?%ﬁ%%%ééqﬁf %%% %éf Eﬁﬁ?gﬂ%%ﬁgg%%% at®t'he
| ocati on req&§ggq££on period determ nation section 18 determ nes a period
of | ocation regi§%réi? h of the nobile conmunication 20 term nal 12
of the,_.mohil e, communi atiga
ication

form nal 12 and tha T FEBULHESE BP" YHSOHHG ChIT 6 eHe o &Y Eom
| ocatiDn eyl AIBHES e tHobl e BB RN AL BRct STRPRATC3S 150 iFesponse
L0 Lhe |oUall S0/ ealSly AP PaLE 00, 0oL g Iy SRcar i Jg BOLR Blnthe
o LU A OR MBlscd S IR s Rt et e 12
e poanoer PP LR S euL o B2 e
l'ocati on 12 according to thenumberof staysof themcbile communication
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 staysof themecbile communication terminal 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 secticon 18 determines a
period of location registration of the mobile communication
20 Tterminal 12 according to both of the number of stays of the
mobile communicaticen 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 cof the mecbile communication terminal

25 12 in response to the location registrationperiod determined

according to both of the number of stays cf the mcbile

20



regi stration of the nobile comunication termnal 12 is carried out
according to this location registration period, the |location registration
can be carried out for each of 10 a plurality of nobile communi catibhtB 206
termnals 12 at a period which is quite suitable fronmboth of the viewpoints
of reducing the traffic at location registration and lowering invalid

ogi strati on T4 THETSF ROk SRERbPAI g F e Eenarhey O 1afapd RARE mobi e

S
regi stration is deternined according stays

connunicatioqxgqmg b k2 %&%ﬁ%qié%%?&itﬁE%ﬁ%ﬁéf“ﬁ?f | ocation registration
e fr

is determ ned ~according to equency of incomng call to the nobile

communi cat i on_ter myal, 12.g1008. 0400 Lhe L keo: A5 g tgnul L cddig dralfic in

data transm ssion |I'inés ween mobil e pircation Ternin and

Locat | on 1 egi sl.ers 14, Gan » &f 14 &L yhe educed.. & secqpdmdi i ed examl e

of the location registration §§sten1 I n"accorda enbodi ment

Wil now be explalned Ihis, ol iied. gxaml e Lg, conl it gdoguah that 25 in

the | ocation Tteql i"on” sys accordan e-menti oned

erbodi ent, the Jacalhan J egiaratl an 21 - IEERA000 perfed dstarymnaton

section 18 further determ nes an a ive ti 1 Oon

regi stration of, anohil e, commnieation depnal 12 a060040g (0 the nunber

of stays of € npbi l'e communication term na store e Tocation 5

| nformation A bat! B0 dARE; 16%els L1 RlRMA08, 2ECEL Olon Hors2R) the
ocation registration control section carri es
the location registration can be carried out for each of
10 aplurality of mobile communication terminals 12 at a period
whichisquitesuitable frombothof theviewpointsof reducing
the traffic at location registration and lowering invalid
incoming traffic as compared with cases where the period
of lcocation registration is determined according to the
15 number cf 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 1ike. As & result,
the traffic in data transmission lines between mobile
20 communication terminals 12 and location registers 14 can
efficiently be reduced.
A secondmedified example of the location registraticn
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 embodimenf, the location registration

21



out location registration of the nobile communication termnal 12 within a
range of the admnistrative tine determned by the |ocation registration
period determination 10 section 18. Fig. 6 is a chart show ng t e/ pirbogigur e
for carrying out location registration of the nobile conmmunication

termnal 12 in this nodified exanple. Operations of this nodified exanple

are the sane %%rtll&‘as%e@er‘}n&%altg%ﬁt k@B tion 89 TN AL 1dh

accordance wi t he above-nentioned enbodinent in that the Iocatlon

registration pekiiodstdakeh PhkOfoSerddof dB xd@g?féﬂ@@%ﬁ Perd %bcifle
location registration according to the nunber stays of the nobil

communi cat i N chiEhagh t1en ABENLHE) | OLAIRR IO BT BhERAe £ QN rsqlaysoect i on

20 carries out |ocation regl stration of the | e comruni cation térm nal

12 in reSpons%ﬂ%héﬁ%ﬁlP@EbﬁﬂunlhﬁtEBh%é?%iﬁdﬁﬁz%%%@@&inPQ@@%@&tﬂ&H only
the period of |location registration is determned by t | ocati on

regi stration pekheda debarimnali on sectl enpie faesQyding éi‘}blzs?gé he uper  of

stays of the nobile communication termnal 12, but also an adm nistrative

time for |ocaliEOndLahslIctd 0 Pey i $t FEBI3RGG A rd ha@hicher ¢ @riLat i on
ternminal 12 is determ ned according to the nunber of stays of the nobile

comuni cati onputenptRakod2rsh@Eedat Rohhe sl esat opinef ebmakinQRaddMni stration
tabl e 16a of the storage section 16. Mre specifically, if 5 the nunber of

stays of the ﬁEBmhﬁaQOMEUﬂhﬁﬁihOQ tengenak th2 kamhesstt-hanve prigdet er m ned
nunber (e.g., 10), i.e.
determinedbythe locaticnregistrationperioddetermination
10 section 18.

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

15 registrationsystemlOinaccordancewiththeabove-mentioned
embodiment in that the location registration period
determinaticn secticn 18 determines a period of locaticn
registration according to the number of stays of the mobile
communication terminal 12, and the location registration

20 control section 20 carries out location regisfrationkof 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 anadministrative time for locationregistration
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the nobile communication term nal 12 does not stay in the sane |ocation
registration area for at |least a predetermned tine,- then the |ocatian
regi stration period of the nobile 10 comuni cation term nal 12 i s~ d&EBAW ned
to be a normal location registration period (e.g., 60 mnutes), whereas

the adm nistrative tinme for location registration of the nobile
conmuni cati on rmnal, 12 is determned to be.a ti . (e.g., 70 m,nutes)
onger ¢ han (He TELATIHIT S COETPRa by o5 ertiiel 112 che SHeRbEP Bt ays. of
t he nmobi | e communi i,S _at

e oLl CoLEal) o) ISR 2 do ksl pm RIS g e e
| ocaton e atbatien 2ce, 0L,y casl, fORSURLEARL WLB s IELARS |
doter m o, 4B 2 RLedPl IIG- ReLL ot g BB LALes) cLopger khan (e
adm nigh el Ve Tl oA on JeRal clan, SLabi il comupieaton
(he ) ocaton 29 oAt on perd ke e eIl algald ve, U e g ermped by (e

outputted. tQue o3t Lan(agLsliatl 00 gonLiol ;sgeLLon, 20 ag, bel g

included in the ['oCation regi straftion efmnation” "rtesponse. 5

Thereafter, 345?&@9& '{é%fﬁté%i%ttziﬂﬁdfﬂ%%é 80 1 s 0% S RLA0G, BELL T on 16,

and-is store nto t stordge section
time, . then the location registration period of the mobile

10 communication terminal 12 is determined to ke a normal
location registration period (e.g., 60 minutes), whereas
the administrative time for lccation registration of the
mobile communication terminal 12 is determined to be a time
{e.g., 70 minutes) longer than the location 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., themobile communication terminal 12 stays in the same
locationregistrationareaforatleastapredeferminedtime,
then the locaticn registration period of the mobille

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

25 130 minutes) longer than the location registration period.

The administrative time determined by the location
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16 as a location information adm nistration table 16c such as one shown in
Fig. 7 together with the tine (last update tinme) at which the loc@%%%@i%ﬁ
registration was finally carried 10 out. If there is no |ocation

regi stration request fromthe nobile conmunication termnal 12 even after a
| apse of the admnistrative time fromthe |ast update tinme, then it is

det er i ned { hatysihe dmbi .9MMALEALkeN et Bakei2uiag 15 suad 1oyt he

out si de of the“zone or 1 power urne ere i on

registration CoRELOl Sealion 20 :80ds « @i sLan N docat 1an Johorghion (so

that no operations for causing the nmobile comminication term na

rec?iYe in?Q%%ﬂ%d%ﬂ#kﬁ ?ﬂéll&%%tﬁ%5rEggiQQEaEH%%?§££§5%:qé%£ég%§9a@fon.
adm nistrative time for [ocation registration of"a nobile comunication
termnal 12 is deterynined according to the number of stays of the nobile

communi cation termnal 12 as nentioned above, an appropriate administrative

time gan be set i‘ih%%%@%‘&%‘%,tﬁ}%g@%xﬁﬁﬁkggrgfcfﬂr%c%ﬂnQ”i{::&Etzgﬁwﬁ@{é&”t S

determ ned according to the nu stays of the nobi onmruni cati on

term nal 12'tﬁ%§t3}£§§s@c%3%ﬁi@%ﬁnaqg§é%ggegéﬂgﬂ?h@§¥ogﬁd@%géﬁ&%ﬁq such

that, in conformty to anode in ich a perro ocation-registration of

a mobi | e cormynj cal 11ondieldH alrolRaics ACLERTHISY RARNIEAG: of Dok N8, L1 equency

of incomng call to the no e comuni cation 5 term na e location

registrationpephadsgekRr M nald on tegekiher {8thuchher;det erydPes @e
adm nistrative tinme for
time) at which the location registrationwas finally carried

10 out.

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

15 moved to the outside c¢f 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
of amobile communication terminal 12 isdetermined according
to the number of stays of the mobile communication terminal
12 as mentioned abcove, an appropriate administrative time
can be set in response to the period of location registraticen

25 determined according to the number of stays of the mobile

communication terminal 12.
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| ocation registration of the nobile conmunication termnal 12 according to
the frequency of incomng call to the nobile comunication termnal 12
stored in the location information 10 adm nistration table |6b of thergp 708
storage section 16, and the |ocation registration control section 20
carries out location registration of the nobile comunication termnal 12

i t hi f h d db i
Fegi strati on er | od Hot S HECO R SUBL IR §° S8 AF 807 ST o diar ed?
I b h t f i N h
e oo e 5268 b RS- RS PRI S
det er m ned ace rdi ng to bot unber tay of the
cCommunt cat | orc { BAEAIS I3 UHPRS Rb: Zcq%gw SR HiP AT ROF G Pie
bi | t | th t t.rat
Lo oo Sk e%er?lq”ﬁw&coa@?w g a%%bﬁaléqa?éﬁﬁeﬁ?%%ﬁwm
Iocat|$n stratifq of _th connygl tion Egrqig L ﬁcgrdlng to
both o the nubet"d g?a&%e PCF éoﬁdﬁ??é 52 corminTit At oh ?ﬁ?ﬁpﬁ f°%2 and
f f to bi t 1 t d
in the | ocat .%?Tcom S ?éef% %?%?%??%ﬁg%%ﬁﬁﬁwﬁw? abreofoFhe
storage secti N t e Iocat| regnﬁﬁbat|on %%gtr%logegé%o 9
carries out oca |%%J} gls +6n of & tBranfcation ? Phinal 12

wi thin a-rangg, of é,*}gie?,g”{ r%ﬁ:'e&%e%' Hzen?fgxec fiRged1 DY 4 Rl QSR QN

regl-st rati on perio a 1 on sect
communication terminal 12 stored in the location information

10 administration table 16b of the storage section 16, and the
locationregistrationcontrolsectionzocarriesoutlocation
registration of the mobile communication terminal 12 within
a range of the administrative time determined by the location
registration pericd determination section 18.

15 Also, thismodifiedexamplemaybeconfiguredsuch that,
in conformity to a mode in which a period of location
redgistration of a mobile communication terminal 12 is
determined according to both of the number of stays of the
mobile communication terminal 12 and the fregquency 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 freguency of incoming call

tothemobile communicationterminall? steoredinthe location
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A location registration systemin accordance with a second enbodi nent of
the present invention wll now be explained with reference to draw 9%2 To
begin with, the 10 configuration of the |ocation registration systemi B 2062
accordance with this enbodinent will be explained. Fig. 8 is a diagram
showi ng the |ocation registration system 30 in accordance with this

enbodi nent. As shown in Fig. 8, .the. |location istration system in
accordance WiJ_trllf?]fﬂwastJ_lgl 5‘#&&1%5@%&&%&%5%% oatr ﬁgsﬁ%o%%%ﬁﬁ%% Olnorﬁ term nal
VRS 320 for ot hg it Tt T re Febt ST STOR S bf T he b7 P e 8oRaRi cati on
termnal 12 existing in thejr. spectiv dm ni.styative zones, .

(admi ni strat ic\}/eéair%(g%%f%h]g‘%@dﬁsr#]g Lg:%oeré The _e%f?o}%\lni 1o nf%%g%?%n register
(hereinafter treerfn?irrgaefj f%) ﬁft%ﬁﬁﬁ%ﬁ%;%%?%' nﬁg%t%%ggﬁégg.%l nf ormati on

. . 1 me.
of the nobil e Tommuni cati on cT St ve

admnistrativ ones. o ural it VLRs. 32, Here, .the plurality of
VLRs 3% and 2‘% %%fe}gﬁll_%g ggit%zlreelo%:%antﬁe%% j\é%gﬁ‘(s)tléRghO% egrlot?yd%\g%rrg n%le%lce)?mr k
36. 26 - 7 F h of the plurality .of VLRs 32 conprises a storage

section 38, 558? OCig?l on registration period determ nation section 40, and a
compr i 565 a st o agd CEEtag o BY 5N h CELATFSeN { Brer g SEPAEI Eh ROt rol
gistration contro
section 46. oMUt eSO e P S ! NRVLDE GXPLA Pedolmpdetail.
explained with reference toc 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 shcwing 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 & mobkile communication terminal 12,

a plurality of visitor location registers (hereinafter
referredtoasVLRs 32) for carryingout locationregistration
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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A VLR location informati on adm nistration table 38a is stored in the storage
section 38 of the VLR 32. Fig. 9 is a chart show ng the VLR | ocation

i nformation 10 adninistration table 38a. As shown in Fig. 9, the VLRER 200

| ocation information adm nistration table 38a contains respective IDs of a
plurality of nobile communication termnals 12 adm nistered by the VLRs 32,

respective locati o%a&}pfﬁgqﬁg Bgﬁégﬁﬁggé{-t%?'%%'d %Ti%fesnggisl(c)?r?ﬁg

communi cation 15 ternina ctive nunbers of “stay

plurality of \s,\g?g#rg gonmmun £98ntﬁé81é‘@£§t%@n. g?figﬁbjjé?en?@gﬁ‘g% ation

termnals 12 o not exist 1n't adm ni strafirve zone o R 32,

the | ocation LOfpISBLION,,S: 85 NEdaason VASANL, MheLeas it s nusher oo stays

is null. 20 ocation reqi atron perio erm nation” Sec of

the VLR 32 dejermidies,a nerl.od.of Lacaijons Jaglslyal Lo of dheompbike

conmmuni cation term ha according to the nu stays © nobi | e

commun oat | ong g UL Nalrlfosh ot ef Jdythe et Lonc LBl oramtiqn ,adm ghstration

25 table 38a o e storageée sec e spécifrca exanpl e,

when a parti Ci‘tll@{vf@t?éi ec&?%@ﬂ.é Oﬂiifriﬁ'&vgaﬂ)e Zegx%_}ghfg@ glqogﬁﬁgiﬂays in

the sane location registration area by at Teast edet erm ned nunber of

times (e.g., 10) im khg ‘i%%%t%%r ‘?Ln.fbgﬁlalt%g;kt&ﬁieﬁﬁgiti**a.‘c%hOBanLe”??é' €

conmuni cation term nals i's carri ed out ocation registration

control sectipg écoﬂz?e@ti_nat%eg%%%glenggc%ésﬁ@a (85 Ghe §RRTBUL €F) o L hE
period of location registration for this particular nobile
is a chart showing the VLR location information
10 administration table 38a. As shown in Fig. 2, 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, andrespectivenumbersof staysof theplurality
of mobile communicaticn terminals 12. For mobile
communication terminals 12 which do not exist in the
administrative zone c¢f the VLR 32, the location informaticn
is defined as “wvacant” wherezas 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 12storedinthe locationinformationadministration

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

example, when a particular mobile communication terminal
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comuni cation termnal 12 is changed to a period (e.g., 120 mnutes) |onger
than the predeterm ned period. The VLR |l ocation registration control7%%§%m@n
42 of 10 the VLR 32 transmits the period of |ocation registration

determ ned by the location registration period determ nation section 40 to
t he above-nentioned particul ar nobile communication termnal 12, receives

the location jh%];sgc;e{% ii%”EthsérHl@ 1'25%%%'1%11%%%%9%&% &Pé@}:!&a'a(tj;l% ast

transmtted t rom 15 In response to t transmtted perio ' ocation

registration, ; and LAdILS QUhukQEAld OR 16@Q1 $LTALI OO nlfige S Lifere

comuni cation termnal 12 according to the received Iocation information.

Nanel y, when Eﬁ@il%k%rqi%glz(f)sqggeﬁ]ae@?n QAL PDS Rfrrfi Pl Wl ¥e £hi ARPL! €

comuni cation termnals ocation registration control section 42

carries (out Apsaton r&ghst patham ala L eosnt cherliods. carresponding Lo

the respective nunbers stays o urality of nobi conmmuni cati on

forminal s 12, : it o on Rt
ermng’ s 4@%#&5}3&%@%%%%1%%& g;e@?{]doofeeagm ntsé,ngﬁﬁdl’%ék), 2khe ééiiloa I'S

stored in the stora e HLR™34. Fi i's a chart show ng

the HLR | ocatyom i los gat + o 28rat Tof R, 2006: a0kt stughiofiobable dda As

shown in Fig. e HLR Tocation information admnistration table 44a

contains I espsahil fed Do oftdaliiial blys ol JRRld @ocamai falion. tepai nal s
12, and information %onc%rntl ng which VLSR 32 of 5 g pl urality( of VLRs 32

\?\Ac‘ilTCEI \Sliggz?nsxﬂ%%@éj UYoREe FOPA AR tROTTHOERLIAInEST PLPRbE. 12, i:e., in
_The VLR location registration control section 42 of
10 the VLR 32 transmits the period of location registration
determinedby the locationregistrationperioddetermination
section 40 to the above-mentioned particular mobile
communicationterminal 12, receives the location infermation
of themcobilecommunicationterminal 12 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 received
location information. Namely, when registering respective
locations of a plurality of mobile communication terminals
20 12, the location registration control secticon 42 carries
ouft locationregistrationatdifferentperiods corresponding
to the respective numbers of stays of the plurality cf mobile
communication terminals 12.
An HLR location information administration table 44a

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

is a chart showing the HLR location information
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adm ni strative zone of the plurality of VLRs 32 the plurality of nobile
comuni cation termnals.12 exist. The HLR location registration control
section 46 of 10 the HLR 34 administers which VLR 32 carries out tddafildi
regi stration of a nobile comunication term nal 12 noving across respective
adm nistrative zones of a plurality of VLRs 32. Operations of the |ocation

registration systefif, 15, acoordange wiich hiis, aEbog fieni wi i, ngy, be

expl ained. Fig ow ng the process rrylng ut~Tocati on

registration of %' 1,8 SO £ ad ance %%fﬁ%@%n l@n%lbg th‘E? !:%EE&BQ

&ﬁglstrﬁtlon syste O 1 n accor hlnen : Irst, a case
o e;eptgrf i A RSl R gt g?fﬂqﬁﬁﬁééﬁé?ﬁéfgdzone
of i | _

zone ofetﬁéepaé}ﬁﬂ‘% B e i SR e ﬁ%”ﬁ%hr?g "
Soa o e arorage Do Y PHEES0R AR QP REELTL B ARLL 08 TP €
wher eas i ts %mﬁ{m@gtl%@yéefﬁmg 13 the, bl e eonmynk gy i gn termi nal

12 transmts a location registration request’ incl ocaiion 5

| nformation OJdrﬂiﬂﬁﬁ’@PAﬂﬁé:Q 'Hﬁ@ﬁ%gﬁw_rgﬂﬂ%f 1AdO35 he e PHR-LPERYT ON

reglstratlon contr ectlon
of mebile communication terminals 12 exist.

_The HLR location registration control secticn 46 of

10 the HLR 34 administers which VLR 32 carries ocut locaticn
registration of a mcbile communication terminal 12 moving
across respective administrative zones of a plurality of
VLRs 32.

Operations of the location registration system in

15 accordance with this embodiment will now ke explained. Fig.
11 is a chart showing the process of carrying out lecation
registraticn of a mobile communicaticn 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 ancther 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 communicaticn terminal 12 in the

locationinformationadministrationtable38aofthestorage
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in the state nmentioned above, a location information readout request for
readi ng out the location information and nunber of stays of the no 'ﬂEﬁ
comuni cation terminal 12 is outputted 10 fromthe VLR |l ocation regi’s aZ[I on
control section 42 to the storage section 38. In response to such a

| ocation information readout request, the storage section 38 outputs a

l'ocation infosaeidongepadom s esponse {9 thec MR | eating 1egi shpption 15
control section 42. Here, the |ocati on i nformati on readout response

includes the dpcatd@n iaf,prmption (i.e., the location information at the
time of previous location registration="vacant") of the nobile

communi cation termiltheldob8ad edimbiheruthen! Q@@iﬂhﬁal' nd of PBRALANCS a
adm nistration 20 table 38a. Since the nunber of stays in the |ocation

i nformation adfsisdd atd s dadl £or38% hfesl in@upitgendeat e nunmber of

stays is not outputted. en "vacant" is obtained as |ocation information,

the MR | ocatd 089 S At LaB ﬁ&@ii@'coﬁﬁtﬁiﬂﬂf’aﬁ%ﬁ@i&r&%lﬂW@bgb tge Of
stays of the nobile comunication termnal 12 to zero. Thereafter, a VLR

storage requegtr fl@ycaRatrf )/_‘b@gswﬁftléﬁ cdTEBS006: ¢ heofof |cﬁf %Q@WDR@QI on
termnal 12 enters the admnistrative zone of the VLR 32 is transm tted

fromthe VLR egatdiQitd RahstbabHAbEANT Balo&aCtdPAN4drkatibe H&fiohecation
regi stration control section 46 of the HLR 34. Wen 5 the VLR storage

request is reeepnast By rthesdiRy legathemodLdi &l Hatficamatarty shdseginen 46" of
the HLR 34, this VLR storage
of stays of themobile communication terminal 12 is outputted
10 from the VLR locaticn registration control section 42 to
the storage section 38.

In response to such a location information readout
request, the storage section 38 ocutputs a location
informationreadout responsetotheVLRlocationregistration

15 control section 42. Here, the iocation infofmation readout
response includes the location information (i.e., the
location infermation at the time of previous location
registration="“vacant”) of themobile communicationterminal
12 read out from the locaticn 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 ocbtained 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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request is outputted to the storage section 44, whereby the colum of
visited VLR in the HLR l ocation information admnistration table 442;?%2@Ee
storage section 44 is updated 10 for this nobile comunication termnal "I
When the updating of the colum of visited VLR in the HLR |ocation
information adm nistration table 44a is conpleted, a VLR storage response

is outputted Eﬂ&W&égﬁ%é§%§&$%$%8§%}§8”téﬁmiHaih?zF%ﬁ%LPEaELQ” registration

control 15 section storage response’is transmitted to the

| ocat i on regi sk al] o SONGL oo 5eCls A AZ10f sbhe VIR, .32 haxing thegane in

whi ch the nobiT e conmmunication termna exi St s’ ocati on

registrati on gont ol section 4220, of Lhe. VIR 32.5Ls §be,pupher yok stays

of the nobile ~conirunication®Terni na 0 Zero, 'S nu ays is

stored into Fi‘&%@f&g %g@%g&g%%@:cﬁ%%ﬂ QE%%ES‘%M%” %t%%lgef@}?%%..o‘cwﬁé‘ﬁ

storage section OoCa ormation O ocat’i on

| nfor gt i on ayd st rali o, g able, 3@ of Lhe. 25, storage. septi on 38, s updated

to the location i nformatio eive rom | @ comuini cati on term na

Lo o o SPTLLOLE RIS B PP A s
comunt ot ondgcoal, 1200 zenn, BIosRLLaD. (Bl st oneerkt,

control sectigm 42, to thes: {0aFLON £ egi StEA | pn-erieds det erminati on

section 40.
administration table 44a of the storage section 44 is updated

10 for this mobile communicaticn terminal 12.
When the updating of the column of visited VLR in the
HLR location information administration table 44a is
completed, a VLR storage response is cutputted 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 cf the VLR
32 having the zone inwhich themobile communication terminal
12 exists.
When the VIR 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 tabkle
38a of the storage section 38, and the location information
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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Here, the location registration period determ nation request includes the
nunber of stays (= 0) of the nobile comunication termnal 12 set 9& bgﬁm

| ocation registration control section 10 20. Wen the | ocation regi £ on
period determ nation request is outputted fromthe VLR | ocation
registration control section 42, the location registration period

determ nation sectimnsd40 wed:eriades e 10eation f@?iﬁfa‘?&i&ﬁ\ dénpesiod of the
nmobi | e communi cation termnal 12. Mdre specifically, if the nunber of stays

of the nobil esecorBRINILadF0ofmé erma N2 det & sthessutiban &« pseghet es 71 pgd nunber
(e.g., 10), i.e., the nobile comunication termnal 12 does not stay in the

same | ocati ol StESh@R 84 €80k Of e @hih£BS1 2 200 Az pF €S et aedohi e, then
the location registration period of the nobile communication termnal 12 is

det ermi ned t oredes@r0f SRl elraedt d Ofe K100 St 1 &4t ir%ﬁu@%&iw_o@%Fﬂtte@Qf%ﬁUt es).
| f the nunber of stays of the nobile communication termnal 12 is at |east

a predsterm nece NEPErod £t Jon A1 st r£xiol NEoRbr HDDELEr cOMMUNI €At £ QA
termnal 12 stays in the sanme |location registration area for at |east a

predeterm nedldda(ﬁober@%istﬂaﬁﬁl NS contdasd rmineni dhesd¢@€adhomo.
regi stration period of the nobile comunication termnal 12 is determ ned

to be a predederdri frE 1cRerdiomh & ikt raidbipadl 68 ddtenganattNam tdguest
predeterm ned period. In this case, since the nunber of stays of the nobile

5 conmuni cat i - 116fd8 ARk Ny dEE6RayvEhEe= bpeat t RO moegilst d @i o céel dod of
t he nobil e comunication termnal 12 is determ ned
terminal 12 set by the location registration contrel section
10 20.

When the location registration period determination
request is outputted from the VLR lccation registration
control section 42, the location registration period
cdetermination section 40 determines a locatioﬁ registration

15 period of the mobile communication terminal 12. More
specifically, if the number of stays of the mobile
commuhication terminal 12 is less than apredetermined 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 communicaticn 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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to be the normal |ocation registration period (e.g., 60 mnutes). Wen a

| ocation registration period of the nobile 10 comrunication term nal ig i§p
determ ned by the location registration period determ nation secti on/ 52w9
the location registration period is outputted as a |ocation registration
peri od determ nati on response fromthe |ocation registration period

det er m nati onc8§REE49P, 48chdHd18oVhRi bAGRIYICR rbY 1A% SF 1 A8 b iGORbRel eSect i on
42. Also, the location registration period is transmtted fromthe VLR

location regbshh@hi O CONEER:8QG1I DA 42 theortiRedmbbke: soaRLALEAL hen
termnal 12 as a location registration response. Wen the nobile

conmuni cationpte{shngd 42, exsstnihRetHE PG & Sthat | ¥8e 20r2QBecohihiBa VLR
32, the subsequent procedure of location registration of the nobile

conmmuni cat i On?éﬁiéf&:iﬂahnl@h_ﬁ@rc%is%g s Phite B ethendd:Ro 8215y 4 be gaiRops1khe
procedure of Tocation registration of the nobile commnication termnal 12

perforped by tbenhCait O keghshan kAikndMe tRsabien idh registratien system
10 in accordance with the first enbodinment. 33 - 7 FEB 2005 If the nobile

conmuni cati onpd£f 54 Ba tH mdBYee donhihei caebmirsthdhiavel Zzaredoteanehbar VLR
32, and a VLR storage request is transmtted fromthe VLR |ocation

regi stration t£0pérohe SECHAN A2 HF oM Seyl&t 32t 16n tHErHbR lecatli 0805
regi stration control section 46 of the HLR 34, on the other hand, then a
| ocati on regigsisratéon. cancel request for
_When a location registration period of the mobile
10 communication terminal 12 is determined by the location
registration period determination section 40, the locaticn
registration period is outputted as a location registration
perioddetermination response fromthe locationregistration
period determination section 40 to the VLR locatiocn
15 registration contrecl section 42. Also, the location
registration period is transmitted from the VLR lccation
registration control section 42 to the mobile communication
terminal 12 as a location registration response. When the
mcbile communicationterminal 1Zexistsintheadministrative
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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termnating the location registration is transmtted from the HLR | ocation
regi stration control section 46 of the HHR 34 to the VLR | ocation

regi stration control section 42 of 10 the VLR 32 having the adm ni str &tFfgadl;
zone where the nobile conmunication termnal 12 has existed up to the
present. \When the |ocation registration cancel request is received by the

VLR location regi strathennepit eotomeehi @8t 4dn tdrmBrabulpubied te the
storage section 38, and the location 15 informati on of the correspondi ng

nobi | e comu get- 08t rd €1 vk Nadnd 2 f Naridich 4 R71LRCAL | 0fhd Nf OVDRE §BBrage

admnistration table 38a of the storage section 38 is updated to "vacant."
A nodi fied exsrpiastsiig ltafarismitthald ¢evsi dreedlLrRN1bbetidoCBddORN-regishrati on
system 10 in accordance with the first 20 enbodi nent nay be considered in

the location degi 3T addoni GysaemB0HiE accrRrance whé LRI Boeaboghnent as
wel . Namely, though a period of |ocation registration of the nobile

commung cat i on-dgrdi et i di?2 dontdetlesgtaednace wtlithg HORtIE omubheroohest ays of
the nobile communication termnal 12, 25 and the location registration
control sectildhd0 Wedn | £Slo@aidrocedd it regl of rednedl ofediestobbte
comuni cation 34 - 7 FEB 2006 termnal 12 in response to the |ocation
regi stration tpemiatht def ee nedaateor deggsteathennusberanémstays asom
menti oned above in the |ocation registration system 30 in accordance wth
t hi s enbodi menis HULR bayabéonandd igured: issiclecnhtatol ascbishoih amthiegdILR2, a
| ocation information adm nistration table 38b including the frequency of
incom ng cal 134 ad l@en®iRl @ocation registration control section 42 of
19 the VLR 32 having the administrative zone where the mchile
communication terminal 12 has existed up to the present,
When the location registration cancel request is received
by the VLR location registraticon control section 42, it is
outputted 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 “vacant.”
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
system30inaccordancewiththisembodimentaswell. Namely,
though a period of location registration of the mobile
communication terminal 12 is determined according to the
number of stays of the mobile communicaticen terminal 12,

25 and the location registration contrcl section 20 carries

out location registration of the mobile communication
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communi cation termnal 12 is stored in the storage section 38 of the VLR
32, the location registration period determ nation section 40 determ nes a
period of |ocation 10 registration of the nobile conmunication term rFaEI 2%[%
according to the frequency of incomng call to the nobile comunicati-on
termnal 12, and the VLR |l ocation registration control section 42 carries
out location registration of the nobile comunication termnal 12 in
response to thertiocal ildnits emgista dbi Ohe derdaod adetreniisied taoaopeir ngdt o t he
frequency of incomng call as nentioned above. In this case, unlike the
nunber of stagstetminddeguencging tocone nguadét chnabéysbascatvtiabed for
each of the plurality of VLRs 32. Therefore, it is necessary that an HLR

| ocati on i nf oabbmte dm 2B cadloaisonat ¢ @hs tabt tod sy stvdm AP iinckodesdahee
frequency of incomng call that is independent of visited VLRs as shown in
Fig. 13, be stotledtiistémbsdorage, settnan Hd ofnfhgurk® s34hi bhéhj sasase.
Fig. 14 is a chart showi ng the procedure of carrying 25 out |ocation

regi st bati on sificen ApFile tdmam cxtioninéemnadl on B2 im itdtire tiodi tilede
exanple. First, if a location 35 - 7 FEB 7005 registration request including
| ocati on i nf od®mtiran wiinthéhemfbehsevosmuhi catdming erandindlo tReimobraasmitted
fromthe nobile comunication termnal 12 to the VLR |location registration
control sectioemanbfaal partdmulreal VERL 825 ow &l tihe tdicasEonheeesedhielombi | e
conmmuni cation termnal 12 enters the admnistrative zone of this particul ar
VLR 32 fromt¥ke of the VLR 32, the lccaticn registration period

deter@ination section 40 determines a period of location
10 registration of the mobile communication terminal 12
according to the freguency of incoming call to the mobile
communication terminal 12, and the VLR location registration
control section 42 carries cut location registration of the
mobile communication terminal 12 in response to the location
15 registraticn period determined according to the fregquency
of incoming call as mentioned above. In this case, unlike
the number cof stays, the frequency of incoming call cannot
be calculated for eachof thepluralityof VLRs 32, Therefcre,
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 locationregistrationof amocbile communication terminal

12 in this modified example. First, i1f a location
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adm ni strative zone of another VLR 32, then a location information readout
request for reading out |ocation information of the nobile connunng%hqﬁ%
termnal 12 is 10 outputted fromthe VLR | ocation registration control*
section 42 to the storage section 38. In response to such a |ocation

i nformation readout request, the storage section 38 outputs a |location

information readostraespanseniast Lehidiecabtanibagistsats ohod o L ehtkr ol
section 42. Here, the location information readout response includes the

| ocation i nfoneBilencéimenickbeon! eeantianli nfot patirensat tthe tfirom ohe
previous location registration= "vacant") of the nobile comunication
termnal 12 meladleutohnonitheibacakirainkbf 02mabi eheatiiknilsteationn 20 tabl e
38b. At present, the columm of the frequency of incomng call in the
| ocati on i nf oregi sonadtohnishtedl odect bdh ed BRIF iz pawidiciMen Viracantih i s
obtained as location information, a VLR storage request for notifying that
the nobil e 25tkomuuticahicen ties Mohdllcl2ogntiel sathenadeimi sl dtd watzese of
the VLR 32 is transmitted fromthe VLR | ocation registration 36 -7FEBI NK
control sectitheddiimidierdtRd ceaid of thagsspaationlepMIbl3seEeiononhe6 of
the HLR 34. Wen the VLR storage request is received by the HLR | ocati on
regi strati on sdminbdktsecivenzodé of shethkR BAR BE,i sheut pultedttont he
storage section 5 44, whereby the columm of visited VLR in the HLR | ocation
i nformati on atnforsiétatnonetdbhe ddquestt hersteedirgsecti dncation
information of the mobile communication terminal 12 is
10 outputted from the VLR lccation registration control section
42 to the storage section 38.

In response to such a lecation information readout
request, the storage section 38 outputs a location
informationreadout response tothe VLR locationregistration

15 control section 42. Here, the location information readout
response includes the locatiocn 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 ceolumn of the frequency of
incoming cail in the location information administration
table 38b is null.

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

25 communication terminal 12 enters the administrative zone

cftheVLR32istransmitted fromtheVLR locationregistration
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44 i s updated for the nobile comunication termnal 12, and the frequency

of incomng call to the nobile comunication termnal 12 is read out frﬂg1
¥ng

the HLR |l ocation information 10 adm nistration table 44a. Wen the7dﬁ@a
of the columm of visited VLR in the HLR |location information adm nistration
table 44a is conpleted, a VLR storage response including the frequency of

i ncom ng call chart-Be S0bE{ & QMY RIEAKEAM d&L ] BRlreba sk J16adh ey Je&al}R

menti oned above is outputted fromthe storage 20 section 44 to t

location regi gkEatbansgont rale SEH kAN  wh&n AN iR I drRRSPLLRA H @ st he
| ocation registration control section 42 of the VLR 32 having the zone

where the.”DbEEEeiQQHﬂH?i@K@iHHR‘T@Bﬂﬂ%ﬁn 12 @ditshyiowennthe1VhB-gtehage
response including the frequency of incomng call to the nobile

conmuni cati ongkepp pak #Pr kg, received;byythe4VLR LpgatigRapegkabtabhon
control section 42 of the VLR 32, "the frequency of incomng call is stored

into_t@e |Ocahh?nwhéféﬁyaﬁﬁé”béﬁﬂﬁﬂ“éﬁrﬁﬂéfﬁb&fﬂﬂﬂei%SQh%inﬁ EB%a%EBhage
section 38, and the location information of the |ocation infornmation

adm ni strati onnkgbhet 380 ddhilries SALrage £ 3%1 = 1FRBRG0S, s el iy 388 1 Updat ed

to the location informati on received frpn1the_nDbiIe conmmuni cati on pernina
12. Al so, Whe@4tﬂ§u¥HBt%HQE§9ij?§B%&§%_tBﬁhHﬂi@QtiBﬁ-téﬁﬁﬂMﬁqu,OEnunCOW‘ng

call to the nobile conmmunication 5 termnal 12 is received by the VLR
| ocation regi sheati®fuency of incoming call to the mobile communication
fermipal 12 is read cut from the HLR location information
10 administration table 44a.
When the updating of the column of visited VLR in the
HLR locaticn information administraticon table 44a is
completed, a VLR storage response including the frequency
of incoming call to the mobile communication terminal 12
15 read out as menticned above 1s outputted from the storage
section 44 to the HLR location registration control section
46, andit istransmittedtothe locationregistrationcontrol
section 42 of the VLR 32 having the zone where the mobile
communication terminal 12 exists.
20 When the VLR storage response including the freguency
of incoming call to the mobile communication fterminal 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

location information administration table 38b in the storage
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control section 42 of the VLR32, a location registration period
determ nation request is outputted fromthe VLR |ocation registration .
control section 42 to the location registration period determ nation7 FER 2005
section 40. Here, the 10 location registration period determ nation request
includes the frequency of incomng call to the nobile comunication
termnal 12 reeetved By idhepbdecald oo tiegilddatian iedirmeitigeckicerivbd Wen
the location registration period determ nation 15 request is outputted from
the VLR | ocat foamr epeshobilencosnohiektseat retm4dalalgeri od of |ocation
regi stration of the nobile conmunication termnal 12 is determ ned by the
| ocation registrati®hsperivoendehervLRattonagecteopodBe iMbledspecithiecal |y,
if the frequency of incomng call to the 20 nobil e conmunication termnal 12
is at | east afpegdeteynvfietnconiher cbelgte 2hti nediheurpmmiheratther ocati on
registration period of the nobile communication termnal is determined to
be a nérmal |oeakinalregi skrattenvpdarbodihe. yLR G0awnubesyegliktirhe iforequency
of incomng call to the nobile comunication 25 termnal 12 is |less than a
pr edet er m nedconbbel §ecyion 242 tafresichowr) 32t henlvhetlioaareghstegitdbnat i on
period of the 38 - 7 FEB 2006 nobile comunication termnal 12 is determ ned
to be a predeteiotinédtpenindt{engreqliftninubaespukardgertrbhanhih&Lrnor nal
| ocation registration period. Wien the | ocation registration period of the
nobile 5 contunatadtnonegestrabiod2costdel espichédnby2t he ktbeaflboation
regisﬁration pericd determination section 40. Here, the
10 locationregistrationperioddetermination request includes
the frequency of incoming call to the mebile communication
terminal 12 received by the location registration control
section 42.
When the location registration period determination
15 request is cutputted from the VLR location registration
control secticn 42, a period of location registration of
the mobile communication terminal 12 is determined by the
lccation 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 £o the mobile communication

25 terminal 12 is less than a predetermined number {e.g., 2

times/hour), then the location registration period of the
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regi stration period determ nation section 40, this location registration
period is outputted fromthe location registration determ nation section 40
to the VLR location registration control section 42 as a |ocation™ 7FEB 2006
registration 10 period determ nation response. Al so, the |ocation
registration period is transmtted fromthe VLR |location registration

control secti@np4Zet @okh@nAeBiliencerrHAhaat 10N st gketalinkd &% &d qcation
regi stration response. When the nobile conmmunication termnal 12 exists in

the adm ni strgtevetismigne Efertiba_ VeRg32, 1bbemsdbsegyentbnpkecedure tofe
| ocation registration of the nobile comunication termnal 12 carried out

by the VLR 32nbgnkhelsareias thgipreeeddnepetibacati on registration of the
nobi | e conmuni cation termnal 1 performed by the location register 14 in

the first nodified RReexanPl Bo@itide dagalt @t rqgisiriald JF st edniQd n

accordance with the first embodiment. On the other hand, operations in the
case Wiere theonfibhibetgeAMiBir-RahbON1bel Bl AatelrdiABWEDyt @hhe cadmikinstrati ve
zone of another VLR 32 is the sane as those in the location 25 registration

system 30 in aeg@rdapegonigdy idiedeeeentnaerbadid®iton 39, -ti7i $EBc2@@nThough
the location registration period determ nation section 40 of the VLR 32

determ nes a pegiedretibacpbirobd Legbstpatten okoa mhbi lecearmauni cation
termnal 12 according to the nunber of stays of the nobile comunication
termnal 5 12egtsthetfiogouensymdhathcomargricat 140 ad eenWhRl 2ocation
registration control section 42 as a location registration
10 period determination response. Also, the location
registration period is fransmitted from the VLR locaticon
registration contrel section 42 to the mobile communication
terminal 12 as a location registration response. When the
mobile communicationterminal 12existsintheadministrative
15 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 first modified
20 example of the location registraticon 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 is the same as those in the location

25 registration system 30 in accordance with the second

embodiment.
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comuni cation termnal 12, and the VLR |ocation registration control
section 42 carries out location registration of the nobile comrunl Of;
termnal 12 in response to the |ocation registration period determ (ﬁ
according to the nunber of 10 stays of the nobile comunication term nal 12
or the frequency of incomng call to the nobile comunication term nal 12

in the location infoideii eReadB4Y IS abbOBt X8t MG idH daeeerndanegon th
t hi s enbodi nent and the nodified exanple nentioned above, the system may be

configured sushcthat 4% dOcelhé ONLReFh stiepbiAimper kogdedebar pENabicem is@Cct i on
40 of the VLR 32 determnes a period of |ocation registration of a nobile

communi cat i onré@f gt et 1 dR o&cLROBENg dowhotitafi dheernunlerl Phcsbaysnef the
nobi | e conmuni cation termnal 12 and the frequency of incomng call to the

nobi | e comuntgaticonurBetesfMstalysl2f ene fdel M Boheeaticen ikegtethahizan
control section 42 carries out |location registration of the nobile

comungcat i oz esitted d2edlei€sponsentonihg Lotattontheegobtnati on period
determ ned according to both of the number of stays of the nobile
communi cat i oncd:efium ed t deh angdm2hat e f krquareyLRM doxorimgegaktrboibhe
nmobi | e communi cation termnal 12. 40 - 7 FEB 2005 Al so, a nodification
correspondi ngecdot tdie seecdmech 4bush fit ok exanpdeat hoh heedicata toion edi sheati on
system 10 in accordance with the first enbodi nent can be effected in the
| ocation regimdlsalée apmaystemnt3on e actos Harkcen wietshhonldest & ténrbddeaethitn | n
this case, a VLR |l ocation information
registration period determined according to the number of
10 staysof themobile communicationterminal 12 or the fregquency
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
mentioned above, the system may be configured such that
15 location registration period determination section 40 of
the VLR 32 determines a period of locaticn registration of
a mcbile communication 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
20 terminal 12, and the VLR locaticon registration control
section 42 carries out location registration of the mchile
communication terminal 12 in response to the location
registration period determined according to both of the
number cf stays of the mobile communication terminal 12 and

25 the frequency cf inceoming call to the mobile ccmmunication

terminal 12.
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adm nistration table 38c such as the one showmn in Fig. 15 is stored in the
storage section 38 of the VLR 32, and location registration of a nobile
comuni cation termnal 12 is carried out according to the procedure -shbyhiils
in Fig. 16. The specific 10 procedure of location registration in this case
is the sane as the procedure of location registration in the |ocation

registration systemid | N aekor dancei w ok hes secondy enbogh neatengnd the
procedure of determining an admnistrative time and admi nistering |ocation

registration @ BELed Gt thetpdn ddst 1@ iney td it ol Ry s 1@8sihhe
procedure of determining an admnistrative tine and admnistering |ocation

registrati on accorghmde tQ tiheheathd $it Sndfdiveerit BBl e td¥er ssecand nedif i ed
exanple of the |Ilocation registration system 10 in accordance with the first

20 enbodi mentl.oQuEoRMBEl f & Bk XGPS REBYRES CON | JEESLaENCEORL BRNtRYs (0 a
node in which a period of |ocation registration of a nobile conmmunication

term nal 12 igusted Brenned aceorid Rtsd,0 & ha.if requaneh ofmfdieem e call to
t he nobil e comruni cation 25 termnal 12 such that the |ocation registration

period det eradntadi ofr Serdh kil f39d harcidelserhleneseabhddn- i FEB. 20016
adm nistrative tinme for location registration of the nobile conmmunication

termnal 12 accetdirag irothée thiregeensyt Din 3sBnePEhBYIFaBY, tadt hecapbbhe
conmuni cation termnal 12 stored in the location informati on adm ni strati on

tabl e I38b of ddrpi Htisdiof @ge fseadlh e 38nmand chlie o¥ltR dnoioadl DD irseghsELadi on
contro outacpordingtotheprocedureshowninFig.16. 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 locationregistration
15 according to the administrative time is the same as the
procedure of deftermining an administrative time and
administering location registration according to the
administrative time in the second modified example cf the
location registration system 10 in accordance with the first
20 embodiment.
Such amodifiedexamplemaybe configuredinconformity
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 themobile communication

25 terminal 12 such that the location registration period

determination section 40 further determines an
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section 42 carries out |location registration of the nobile communication
termnal 12 within a range of the admnistrative tinme determ ned pﬁ %E?qr
| ocation registration period determ nation section 40. 10 Al so, su ﬁ- 003
nodi fi ed exanple may be configured in conformty to anode i nwhich a

peri odof |ocation registration of a nobile communication termnal 12 is

det er mi ned acg@fith NGk r 01 POt wRf réhe JHadiem obqskaystobntdhe tmbibBile
comuni cation termnal and the frequency of incomng call to the nobile 15

comuni cat i on=defur Nl tiln tdenl KRt i Prasegt8ingt tONtREr FPdqudaLer Airnat i on
section 40 further determnes an admnistrative tinme for |ocation

registration picdhendgredithero ¢oRMMY LB ic@mni@l Fatalonlee A6 CR4 dilngsterbat h of
t he nunber of stays of the nobile comrunication termnal 12 and frequency

20 of inconi nh galel 168at Nen NI EnLOMAAHRAKE QR rb@riinngdble 3&d ereghkn the
| ocation information adm nistration table of the storage section 38, and

the VLR | ocatéoirdfgksttabh@s, eathelvisecbbanidr x@?’irsit&%tq@n tOsBELON
registration of the nobile communication termnal 12 within a range of the

25 admi ni stragéaeidn 2 detrer@isnedt byo ddvei droGalg i veadicy ©at tRe neweLied
determ nation section 40. 42 - 7 FEB 1005 Though the period of |ocation

regi strati on @mmunidd ¢ fon cosrrimLatl onyieiin nal rddgé sosethéo one of two
periods according to the nunber of stays of the nobile comrunication
term nal 12, ddweidieorencye ofimenton fgiged bytinhd hecambioher &g Tophani 6at i on
termnal 12, or both of the nunber of stays
period determination section 40.
10 Also, such a modified example may be cconfigured in
conformitytoamodeinwhichaperiodof locationregistration
of amocbile communication terminal 12 is determined according
to both of the number of stays of the mcocbile communicaticn
terminal and the frequency of incoming call to the mobile
15 communication terminal 12, the location registration period
determination section 40 further determines an
administrative time for location registration of the mcbile
communication terminal 12 according to both of the number
of staysof themobile ccmmunication terminal 12 and frequency
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 c¢f the

25 administrative time determined by the location registration

period determination section 40.
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of the nobile communication termnal 12 and the frequency of incomng call
to the nobile comunication termnal 12 in the first and second enb,?ﬁ'%érzﬂﬂxs
and their nodified exanples, it maybe set to one of three, four, or v
periods. 10 Also, the period of l|location registration of the nobile

comuni cation term nal 12 maybe changed conti nuously. This makes it

possible to set thepeidodheld0cat hen J&diisd abLo8t AR BnfdMelner Sdn larly,
t hough the adm nistrative tine for location 15 registration of a nobile

communi cat i onedrgfdf At % S S@inal 0 ONEs Mot W LB S, ACKHT dhdgi 4@t he
nunber of stays of the nobile conmunication termnal 12, the frequency of

incom ng caldcddibgy \?Bbliﬂel?n%%mﬁ!r@ﬁ%ttia% é?rtrﬂe!‘ﬁbllaﬁe Y@t o he

nunber of stays of the nobile comunication termnal 20 12 and the frequency

of incom ng caldnitit he mMbid ¢rccoapuli sat i RRoLERAT BAL 1 1% i4hd hedirst and
second enbodi nents and their nodified exanples, it may be set to one of

three,s5 four,cmimr&tidPTerNisR1 Uhe adnbALat hALINE LidBeFd f J:Qpad i on
regi stration of the nobile communication terminal 25 12 may be changed

continuously.ofThing ABKES ol EcRRSSibhe:1ba t&ehihhe agdmmd stHatineyldim, nore
finely. 43 - 7 F EB Moo Though the nunber of stays of a nobil e comminication

termnal 12 icx usRGnasid MLOMmetd GiheC QRGN Rbnfnhis) MRMeNtt erstiatdss ©f nobile
comuni cation termnal, and a period of |location registration of the nobile

commi cationr end mlrfr bhd S&Rin ROl M@0 thed nHdier nefdstiays of the
oo examp}eé,itmaybesettooneofthree,four,ormoreperiods.
10 Also, the pericd of locaticn registration of the mobile
communicaticn terminal 12 may be changed continuously. This
makes it possible to set the period of location registration
more finely.
Similarly, thoughtheadministrative time for location
15 registration of a mobile communication terminal 12 is set
Lo one of two times according to the number of stays of the
mobile communication terminal 12, the frequency cf incoming
call to the mobile communication terminal 12, or both of
the number of stays of the mobile communication terminal
20 12 and the freguency of incoming call to the mobile
communication terminal 12 in the fixrst 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 t{ime mcre finely.
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comuni cation termnal 12 in the first and second enbodi nents, the period
of location registration of the nobile comrunication termnal 12 n%ygﬁfmﬁet
according to other information itens concerning the novenent status v
nobile 10 conmuni cation termnal. For exanple, a period of |ocation
registration of a nobile comunication termnal 12 may be set according to

a behavior pattern ﬂfoﬁcjw,trﬂébhhﬁbgeny?gé%;g% LenghbRgk égmm&ﬁicgtg%iavi or

pattern of a person cartying the nobi communi cation term na as

i nformation conceing A he ABMEIENL RILAMS B Rk i¢QMIHRI £8LLABR:
termnal. Here, a tinme zone, the nunber of stays and noving directions in

the time zongs @ $H&ndhKee CANuRGH CONS] G €LrRsnd NE Qx@c@@é(iﬁéﬁio.@ét&%rn-

More specifically, a behavior pattern table 50 20 indicating the

rel ationshi p heiyes, tidE &8s ANGrresPecidivie Bahaxkestpaht eépsihhit he
time zones such as the one shown in Fig. 17 is prepared beforehand, and the

periodsof |ocpdion sd€UStEAtiod 4§ Rden LRNgero Ande SHOTELrehd hgsaion
regi stration areas where the possibility of the nobile 25 comruni cati on

termnal 12 eximbdo-d©idy gBenifk11ones tBersi tdTBnd QRRoriPSRSSai MY, I N the
exanple shown in Fig. 17, 44 - 7 FEB 2005 the period of |ocation

reg! stration ‘&Hle tﬁ'@rid@%ﬂ?ﬁf@céﬁ%ﬂ 19e sﬁﬁagi&Q éﬁ.ﬂt@@%&)@ﬂgér y\/nen t he )
nobi | e communi cation termnal 12 exists in a location registration area in

the home or ddmmuitedddyio@nge shideri whedy the Jobidecsodmuiii €3t bORep
termnal 12 exists in other |location registration areas.
information items concerning the movement status cf mcbile
10 communication ferminal.
For example, a period of location registration of a
mokile communication terminal 12 may be set according to
a behavior pattern of the mokile communication terminal 12
{cr a behavior pattern of a person carrying the mcbile
15 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. Mocre 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 befcrehand, 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,

44



Such a behavior pattern table 50 may be generated according to behaviors of
the nobile comunication termnal 12 in the past and may successively be
updat ed according to behaviors of the nobile communication term nall FEB ii#h
the past. Also, 10 the behavior pattern table may be configured so as to

di stingui sh a weekend behavior pattern froma weekday behavior pattern.

Though the nuaer, Ofs & %S 10fca2 1ERDILE: CRPIAILALEOR Nt £ fLNALN2espused as

i nformation concerni ng t he novenent st at us O | e communi cati on

termnal, andyagp admnizy nal hkget neﬁgfe?rwh@ﬁa{:he%@météaﬁm@leétwﬁ mobi | e
conmuni cation termnal 12 is set accordi ng to the nunber of stays of the

mobi | e comuni catiom ter Nt slan B 1Beakhbat re@@gtﬂ?%?@Bﬁ ﬁ?@gdhﬁeﬂﬁé t he

adm nistrative tinme for location 20 registration of the nobile conmrunication

termnal 12 npyne Be S8 n@ﬁ?Bﬁzd'a@ﬂi §0c P BERH A Qﬁér?nto'bci'le' é&ﬁfrﬁuﬁ?&’&@whng the

novement status of nobile cohmunication term nal such as

above- gent i onegk behai of HRLSES N Are ! f@@a@?&?%%tfa%%ﬁ'%%aé.s- 1. A

| ocation register for carrying out location registration of a

comuni cati ons{@f i Hahavesthad QoA itaR1e8bSh L) HeOHBRESLREY $6600disL0r age
means for storing informati on concerning a friequency of incomng call to

said nobile €OWEWRKGROPflEFdTdRli eSesRAAnIBE el BhNed 1R hABaNs ihofhe
determ ning a period
past and may successively be updated according to behaviors
of the mobile communication terminal 12 in the past. Also,
10 the behavior pattern tabkle may be configured so as to
distinguish a weekend behavior pattern from a weekday
behavior pattern.
Though the number of stays ¢f a mobile communication
terminal 12 is used as information concerning the movement
15 status of mobile communication terminal, and an
administrative time for leoccation registration of the mcbile
communication terminal 12 is set according to the number
of stays of themobile communication terminal 12 in the first
and second embodiments, the administrative time for leccation
20 registration of the mobilie 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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of location registration of said nobile communication termnal according to
said information concerning said frequency of incoming call to said pobile
comuni cation termnal stored in said second storage neans; and set bpl L0
regi stration means for transmtting said period of |location registration
determ ned by said second determ nation neans to said nobile conmmuni cation
termnal, receiving location information transmtted f romsaid nobile
comuni ca¥EAR 1erGAMENED S esponse to said transnitted period of location
registration, and carrying out location registration of said nobile

comuni cation term nal according to said received |ocation information. 2.
A location register according to claiml1, wherein said second determ nation
means further deterfr HRGABHOD aBRYhFBeF af P eCATHELRGr OUBCAPFBRIPRGI strati on
of said nobile communication termnal according to said information 46 - 7
FEB 2005 E6AAEFKRARGOSaPrd fr BgREACY CORMURESRHAGTC AltrMigadai daishi | e

comuni cation termnal stored in said second storage neans; and wherein
sai d secoRBCREYPEL FEULERReSREPEASARES out | ocati on reglstration of said
nmobi |l e communi cation termnal wthin a range of said adm nistrative tine
det er ni ned by §8F8n§eEBﬁHaH§t@?ﬁpﬁaﬁPSnsﬁﬁéhgg 3nIRTPELAPFon register for
carrying out | ocation |strat| .of a nnbllilc mmuni.cati on.termnal, said

| ocati on F8BF§F8Fn80ﬁpFF§%H§nCY of ifcoming ca said mobile

communication terminal:

second determination means for determining a period
of location registration of said mobile communication
terminal according to said informatiom concerning said
frequency of incomind call to said mobile communication
terminal stored in said second storage means; and

secondregistrationmeans for transmittingsaidpericd
of location registration determined by said second
determination means to said mobile communication terminal,
receiving location information transmitted from saidmobile
communicationterminal inresponsetcsaldtransmittedperiod
of location registration, and carrying out location
registrationof saidmobile communication terminal according

to saild received location information.

2. A location register according to claim 1, wherein
said second determination means further determines an
administrative time for location registrationof saidmobile

communication terminal according to said information
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thirds torage nmeans for storing information concerning a novenent status of
said nobile comunication termnal and information concerning a frequenc
of incomng call to said nobile comunication termnal; third deté?%ﬁﬂgﬁﬂon
means for determning a period of |ocation registration of said nobile
conmmuni cation termnal according to said information concerning said
novenent status of said nobile comunication termnal and said information
concerning said frequency of incomng call to said nobile comunication
term nal st avedermisg datiki fdegtienagecfieansomand tall dte exp 54 radl Dhe means
for transmtting said period of |location registration determ ned by said
third detenommaniartieansetnisal ¢simtid énceaid siecanidostbeagenadans r ecei vi ng
| ocation information transmtted fromsaid nobile 47 - 7 FEB 2006
comuni cati emdt erm nal in response to said transmtted period of |ocation
registration, and carrying out |ocation registration of saidnobile

conmruni cati on t er wheakiaceend sgcond saigd stewdiived reaaast icar Midorowmt i on. 4.
A |l ocation register according to claim3, wherein said third determn nation
means f urt héocdétiennt eess tnat hoimiodi s& fdtmiokd ltd penhonitatachdrenmgiast rati on
of said nobile conmunication termnal according to said information
concer ni ng ¥ditdimoeemengesodt §eicf asaidmsitirad izemhdimec sleit@rmitredrilnal  and
said informati on concerning said frequency of incomng call to said nobile
communi cat i §aicesricrad gegegaination means.

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

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

third determination means for determining a periéd of
location registration of said mobile communication terminal
accordingtosaidinformationconcerning saidmovement status
of sald mobile communication terminal and said information
concerning said frequency of incoming call to said mobile
communication terminal stored in said third storage means;
and

third registrationmeans for transmitting said period
of location registration determined by said third
determination means to said mobile communicaticn terminal,

receiving location information transmitted from said mobile
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in said third storage neans; and wherein said third regi strati on neans
carries out location registration of said nobile comunication te?g%ﬁ%hﬁ
within a range of said adnministrative tine determ ned by said thi :
determ nation nmeans. 5. A location registration systemconprising: a nobile
communi cation termnal; and a | ocation register for carrying out |ocation
regi stration of said nobile conmunication termnal; wherein said |ocation
register is the location register according to one of clains 1. 48 6. A

| ocation r egickhmitiicit iShSt &M GHPLA $eBBonsa HPdi | @ teanEkAt ealipeR ity M nal ;
and a location register for carrying out location registration of said

nobi | e comMMyE Qalda® one kgl aitra tAeY, e lafds @lad ryaeRf At Negstiem i s the
| ocation register according to one of clains 3. | ocation registration

net hod for ealighiyitha tahn d Psat H adbieel cnaid ik tofordt BPREhe 1 cerdHaiieRf | on
termnal, said |location registration nethod conprising: a second storage

step of storiongalidf eeiRtived qergeridnngdnEokieguency of inconing call to said
nmobi | e comunication termnal into storage neans; a second detern nation
step of determning a period of location registration of said nobile
communi cation term nal according to said information concerning said
frequency of incomi.ngadaldattieonsakgisebr!|eceoomimy aat chaim 3, wherein
said third determination means further determines an
administrative time for location registrationof saidmobile
communication terminal according to said information
concerning sald movement status of saidmobile communication
terminal and said information concerning said frequency of
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 mcbile communication terminal

within a range of said administrative time determined by

sald third determination means.

5. A location reéistration system comprising:

a nobile communication terminal; and

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

whereinsaidlocationregisteristhelocationregister

according to one of claims 1.
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termnal stored in said storage neans in said second storage step; a second
transm ssion step of transmtting said period of |ocation registratian .
determ ned in said second determnation step to said nobile conmmunt ¢&tB b
termnal; a second receiving step of receiving location information of said
nmobi | e communi cation termnal transmtted fromsaid nobile comunication
termnal in response to said period of |ocation registration transmtted

in said second transni ssion step; and 49 7 FEB 7006 a second registration
step of carryingsout l1eeattion reedisttradtiicon sofstsai d-omyyiissrgrnmuni cat i on
term nal according to said location information received in said second
recei ving step. 8.mollecatimomiegtsem atéxnimet hothdccording to claim 7,
wherein said second determnation step further determ nes an adm nistrative
time for |ocati on Yegisicmtion. sfesafer eHIYENEoptint@a2Fodnt er ni nal
according to said informati on concerning said frequency of incomng call to
sai d nobi | eegtohmahicatdbnsaed ihelallet epBBEURECERI g sEBFRYB2 heans: and
wherein said second registration step carries out _location regjstration of
sai d nobil e conmieEail alddosatdion W‘Hﬁ‘?ﬁ%l?éﬁﬁel%a’%’aﬁr&irﬁ‘aﬁgt?gt rative
time determined in said second determination step. 9. A location

regi strat i dpcAEdied Eororar?di a2oBe 3location registration of a nobile
conmuni cation term nal

‘7. A location registration method for carrying out

location registration of a mobile communication terminal,
sald location registration method comprising:

asecondstoragestepofstoringihformationconcerning
a frequency of incoming call to said mobile communication
terminal into storage means;

a second determination step of determining a period
of location registration of said mobile communication
terminal accerding to said information concerning said
frequency of incoming c¢all to said mobile communication
terminal stored in said storage means in said second storage
step;

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

a second receiving step of receiving location
information of said mobile communication terminal
transmitted from said mobile communication terminai in
response to saidperiodof location registration transmitted

in said second transmission step; and
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said | ocation registration nethod conprising: a third storage step of
storing information concerning a novenent status of said nobile

comuni cation termnal and information concerning a frequency of rH&E&L%&
call to said nobile conmunication termnal into storage neans; a third
determ nation step of determning a period of |ocation registration of said
nobi | e conmuni cation termnal according to said information concerning

sai dnovenent st atusecofidsnediabbéatbososbemichtdaonrtiergricnal laruh tsiaird

i nformation 50 concerning said frequency of incomng call to said nobile
connunicatI@ﬁiﬁéﬁﬁﬁﬁamCﬁ?@&édmpﬁhiﬂQPWMﬁRkt%mhnagermiepia£Qdﬁdkng

transm ssion step of transmtting said period of |ocation registration
det er m nedtPnsgaid Llokiitd ond dndommadtiiosn recep vied dai gashidecawimuni cati on
termnal; a third receiving step of receiving location information of said
nmobi | e contiBRPEHERGnStt&€Pri nal transmitted from said nobil e conmuni cation
termnal in response to said period of |ocation registration transmtted
in said third transm ssion step; and a third registration step of carrying
out location registration of saidnobile comunication term nal according
to sai d | ocation 8nf dtAackéaonagiardtiwangthadadacsubing hg clstiap. 10. A
| ocation registration nethod according to claim 9, wherein said third

det er ni nat i 6n Wege imFadpedend detegaingt igad tasfvather dateentigre s ocati on
registration of said nobile comunication term nal according to said

i nformati omn administrative time for location registration of said

mobile communication terminal according to said information
concerning said frequency of incoming call to said mobile
communication terminal stored in said storage means; and
wherein said second registration step carries out
location registration of saidmobile communication terminal
within a range of said administrative time determined in

said second determination step.

9. 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
information concerning a frequency of incoming call to said
mobile communication terminal intoc storage means;

a third determination step of determining a period of
location registration of saidmobile communication terminal
accordingtosaidinformationconcerning saidmovement status

of said mobile communication terminal and said information
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concerning said novenent status of said nobile communication term nal and

said:i'nformation concerning said frequency of incomng call to saLjfggqm%e
comuni cation term nal stored in said storage neans; and wherein saidthird
registration step carries out |ocation registration of said nobile
communi cation termnal wthin a range of said admnistrative tine

determned in said third determ nation step. 51 , ,
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
determination step to said mobile communication terminal;

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

a third registration step of catrying out location
registrationof saidmobile communicationterminal according
tosaidlocation informationreceived in said third receiving

step.

10. Alocationregistrationmethodaccording toclaim
9,whéreinsaidthirddeterminationstepfurtherdetermines
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 information concerning said frequency of
incoming call to said mobile communication terminal stored
in said storage means; and

wherein said third registration 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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