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| NVENTI ON Field of the Invention The present invention relates to a

| ocation registration control nethod for registering the location of _0 a
comuni cation terninal served by a mbile comunication network, as well as
to a nobile conmunication network and a conmunication termninal usi ng the
nmet hod. Description of the Related Art 15 In a nobile comruni cati on system
whi ch conprises a nobile communication network including base stations,

smﬁtches, and OtheFeEi@ﬂdﬁ Iéﬁﬁhf?@h'ﬁoﬁ&ﬁbhoﬂﬁi%ﬁﬁh as cellular

phones in the nobi conmmuni ¢cat’i on net wor conmuni cdti on service area
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i ncom ng cal request to any nobile Station, the nobile comunication
net wor k of such a nobile comuni cation system nust track each nobile
station; i.e., nust determne the |ocation area where each nobile station

is bocated within the 2BAOKGROUNIRIOPNTBEr YNUENTTGA. Therefore, the nobile

commruni cation network perfornms so called |ocation registration processing

for registering, in response to a location registration request from each

nobil e station, identification information of a |location area in which the
F0423/ Fizpld qthNGZ@Dgenﬁlﬁ@blle station is present. To effect |ocation

regi strati on roceSSIH .
9 ﬁ gnt lnventlon relates to a location

registration control method for registering the location of
.0 a communication terminal served by a mobile communication
network, as well as to a mobile communication network and a

communication terminal using the method.

Description of the Related Art

15 In a mobile communication system which comprises a
mobile communication network including base stations,
switches, and other facilities, and mobile stations such as
cellular phones 1in the mobile cbmmunication network, a
communication service area 1is composed of a plurality of

20 location areas. To be able to issue an incoming call
request to any mobile station, the mobile communication
network of such a mobile communication system must track
each mobile station; i.e., must determine the location area
where each mobile station is located within the

25 communication service area. Therefore, the mobile
communication network performs S0 called location
registration processing for registering, in response to a
location registration request from each mobile station,

identification information of a location area in which the



nobile station transmts a |location registration request signal to the
mobi | e FOGiddrilcdt i on net wor k when, for 5 exanple, the nobile stati o?
detects a change in its position to another location area. In a 7 MAY 2005
conventional nobile comunication system sections of |ocation areas i.e.,
boundari es between |ocation areas within a communication service area are
10 fixed. In other words, |ocation arfeas conprise fixed sections.

Therefore,. a nobil e station which is operated in a transportation means
movi ng AP S fe et W AP nLENPAFEE Witich is large relative to a size of
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all swtche base stations |ocated within the [ocation area wthin

whi ch theydibi | €0 St 8he0N mich iAIES dmmEs #8aPABNNY nEitGAt s 2Ph&hhul teareousl y.
That is, at the time of an incomng call, a nobile station which noves

W t §i N exdniglid £d Bhiea mbbdld oatdtoiv@r edegenesat @s tdteas@ae yal ume sof
traffic as a nobile station of an owner noving widely within a | ocation
area. osAsims tbheeandtberi Bedatiion lereanventi onal nobile comunication
system unnecessary traffic is generated for |ocation registration and

i ncomi ng call®s, a@nd CRWYprtoltRdd haRohble peciPRBENLFAELBR | ySYSLEEY.
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nEthOdl&%é%%%Aeaareas within a communication service area are
| 10 fixed. In other words, location areas comprise fixed
sections. Therefore, a mobile station which is operated in
a transportation means moving at speed within an area which
is large relative to a size of location areas must
frequently transmit a location registration request signal

15 to the mobile communication network.

By contrast, when an incoming call directed to a
mobile station within a location area occurs, all switches
and base stations located within the location area within
which the mobile station is present issue paging signals

20 simultanecusly. That is, at the time of an incoming call,
a mobile station which moves within a limited area in a
location area generates the same volume of traffic as a
mobile station of an owner moving widely within a location
area.

25 As has been described, 1in the conventional mobile
communication system, unnecessary traffic is generated for
location registration and incoming calls, and this problem

has not been satisfactorily solved.



communi cation network, and a comuni cation term nal,
enabl eF 44313 nation of unnecessary traffic in the nobile connun%ﬁﬂxkon
network, which is normally generated for |ocation registration and 'AY 2005
incomng calls. In order to achieve the stated object, the present
I nvention provides a |location registration control nethod, 10 conprising
the steps of: broadcasting by a nobi I*%e comuni cation network in a plurality
of types of Ioca%igpl8 areas, .area identification information on said
e f
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InYERGIGH areas, with each location area being
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overlaying a i cation Service-area, an I"ocatTon area group
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said communi cation termnal on the basis of said received area

i dent i ficatthen miatficreratdammomisat dopl unatwoykef whped ofisl onarimad lar eas,

25 location area identification corresponding to a section pattern
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communication network in a plurality of types of location
areas, area identification information on said plurality of
types of location areas, with each location area being
included in one of a plurality of types of location area
groups overlaying a communication service area, and each
location area group being obtained by sectioning said
communication service area into location areas by using one
of a plurality of types of section patterns; receiving at a
communication terminal located within said communication
service area, said area identification information on said
plurality of types of location areas corresponding to a
location of said terminal; selecting at said communication
terminal on the basis of said received area identification
information on said plurality of types of location areas, a
location area identification corresponding to a section
pattern predetermined for use with said communication
terminal; and transmitting from said communication terminal
to said mobile communication network, when a change 1in

location of said communication terminal is indicated by a

the 5 use of which

a

% PR&PERTed by a



In a preferred enbodi nent, each of said plurality of 5 types of section
patter®0433 /5%t t o section said conmunication service area such ' %Y?@?
size of a location area differs depending on the type of section %aﬁ e

to which it belongs. In another preferred enbodi nent, each of said 10
plurality of types of section patterns is used to section said

communi cati on service area such that 4he shape of a location area differs

depending on the type of _section pattern to which it bel ongs. Preferably,
sal d cORARZ atitonS8arli 46CHdRTbf ST L FE ORI HHIREIRE (R ndthor k
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conprises one or a plurality of radio ce F824 20 aRd "Sach one of said one or

a plurality pf nadiPe£ellaal emsRYEhEL DY QG 05£a Sl abi h¥adfi thaser
statl ons perrorm ng radi o conmuni cation with communication termnals. In
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i ncl udes broadcasting, fromsaid one or 25 plurality of base stations and

t hr oughca@nmwmi ¢ ot Lohaseelvicaraeea denthf ithattd drhe n bzevbifoa drocssi don
plurality of types of location areas. In another preferred enbodi nent, a
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F0423/ 3130 2 7 MAY_ 2005 5 notifying, by said nobile comunication network,
said cOnRmi 2Rt PBRAOPEEN nal of information specifying one of said

plurality OfIglypealsncgjt];héxeCt Ipopepg}:}:g&ns'embodiment, each of said

10 plurality of types of section patterns is used to section
said communication service area such that the shape of a
location area differs depending on the type of section
pattern to which it belongs.

Preferably, salid communication service area of said

15 mobile communication network consists of a plurality of
radio cells; each one of said section patterns is used to
section said communication service area consisting of said
plurality of radio cells into a plurality of location areas,
each of which comprises one or a plurality of radio cells;

20 and each one of said one or a plurality of radio cells is
covered by one or a plurality of base stations performing
radio communication with tommunication terminals. In this
case, said step of broadcasting area identification
information includes broadcasting, from said one or

25 plurality of base stations and through a control channel,
area identification information on said plurality of types
of location areas.

In another preferred embodiment, a location

registration control method further comprises the step of



Preferaqg¥ jd section pattern predetermined for use 5 with said
EhagE

conmuni mnal is decided by a user of said connunicationzgﬁqu@ﬁ
and a service operator nmanaging said nobile conmunication network 'ﬁ
basis of a projected usage pattern of said comunication term nal
Preferably, said section pattern predetermned for 10 use with said
communi cation term nal nmay be decided by a service operator managing said
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sai d communication termnal or on the basis of a
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preferr odl nent, a urality of section patterns are designated

corresggggaqglﬁgagitgl@Emggpégﬁogi§é@fgah phikezeias for said
communi cation termnal; the nmethod further conprising the step of

recordi ng, apragkedabdymuELiad i sacteon palttdhe predenermimed2@at whech
said area identification information is received; and wherein said step of
sel &ct vt Isedal | oommneacaitdemt | tecatined | el deesdsist abyi ry asegai df
communi cation termnal information designating a section pattern |
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Serwceservice operator managing said mobile communication network
on the basis of a projected frequency of calls incoming to
said communication terminal or on the basis of a projected
movement range of said communication terminal.

15 In another preferred embodiment, a plurality of
section patterns are designated <corresponding to a
plurality of different time zones for said communication
terminal; the method further comprising the step of
recording, at said communication terminal, the current time

20 at which said area identification information 1s received;
and wherein said step of selecting a location area
identification includes obtaining at said communicatiocn
terminal information designating a section pattern
corresponding to said recorded current time, on the basis

25 of said information designating section patterns, so as to
select a location area identification corresponding to said
information designating a section pattern.

The present invention further provides a location

registration control wmethod, comprising the steps of:



5 area |nto | ocation areas by using one of a plurality of types of section
patterr’]’ﬂéJ bk sting, by said nobile conmunication network in eaél M 2005
radio cells constituting said conmunication service area, cell
identification information on said each one of radio cells; receiving, at
10 said comunication termnal |ocated in said communication service area,

cell identification information on a%adio cell Wnere sai d comuni cation
termnal_is, present] | ocat ed; selecting, .at_ sai catl n_term nal
as area@t9 1f|caa‘i|or"f‘|nf:8F‘r‘Pé‘t"i1§r‘?to]f &?ft"?ldha ’rea 3 gnatTHe 1% its
own | ocat as ai ti mat i on
and salcar'l é%n%gﬁag aP%gWee en%f %zﬁﬁll%gl? format Eghkg(ra?eslg%ndd?{n(gﬁto a
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and transmttlng rom sai d conmuni Cc n termnal 20 to said nobile

comrum%claéd@nba@h\gordbta\b@@d ab«}hasr@@ti@mh@cat | in@in B&h €1 6AMBEHEREE ON
termnal is indicated by a change in said |ocation area identification

sel gct efkbdan isaiod lecaknan, aresaguest herngegbsér atf oa glsaadikgcadfon
change of said comunication termnal in said network. 25 In a preferred
enbodi Merpes saifd datcd ishowipag: teai s ; c drresporsfehee. i ney udesldr @wbile
identification information only on a |ocation_area group corresponding to
a sect G paEREAOPr SURTIFK ndd fRPCls @i Fadda; &%&'ﬁmﬁioé’étql&r‘rlt%%‘ﬂm nal .

Al so, said data show ng said correspondence nmay 23/ 3130 27 I\/AY 2005 7
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conmmuni catl on ne S an conmmuni ca I on erm na nmprisin maans of
Jpeﬁbor@éEHV@bﬁﬂﬁhfﬁﬁ%&ﬁﬁe%@%dﬁnéﬁelocated in said communication
service area, cell identification information on a radio
cell where said communication terminal is presently
located; selecting, at said communication terminal as area
identification information of a location area designating
15 its own location on the basis of said received cell
identification information and said stored data, area
identification information corresponding to a section
pattern predetermined for wuse with the communication
terminal; and tramnsmitting from said communication terminal
20 to said mobile communication network, when a change 1in
location of said communication terminal is indicated by a
change in said location area identification selected 1in
sald terminal, a request for registration of said location
change of said communication terminal in said network.
25 In a preferred embodiment, said data showing said
correspondence includes area identification information
only on a location area group corresponding to a section

pattern predetermined for wuse with said communication

terminal. Also, said data showing said correspondence may



above | gcat.i regi stration control nethod. For exanple, the present
inventﬁ%ﬁﬁﬁfggf%%s a nobile comrunication network conprising: stora.zg7e;vmme5

means for storing data showi ng correspondence between a plurality of
grouped 10 | ocation areas and radio cells belonging to each |ocation area,
each group being obtained by sectioning a conmunication service area into
| ocati on areas by using one of a pIJraIity of types of section patterns;

broadcast i neans for _broadcastin in.a plurality, of types of,lacation
15 ar ok%  SPRRSTGENC | £APTon T AT or iR Toh G BT G EF 3R (§F BYOT by pet. of
Iocatiggfawgﬁﬁmdﬁ§g£gggg PRRRS f:Qr. receiving a signal requesting |ocation
registration froma comunication termnal; and registering neans for

regi stering e a | QeasLQR reghsblidm t hcaser of gPolbeaekvi Nghad Signal
requesting location registration by said receiving neans, a |location area
i dent i fciog@turoit MBS € SairktweRBINi Catndn t eominnalicias: ilacat edeasilrciad i on
information of said communication termnal, said |ocation area

i dehit i fioogtriciropi mgainsc| eflegpantsanihgi gaaliousquesbodgmedIT ssacfl tdoat i on
registration. The present invention provides another nobile comunication
net wor ReO¥Enprad i PN sEegaAgErAEded M tErbmeghadt a showi ng correspondence
between a plurality of grouged | ocation areas and radi.g cells belonging to

each F0423/ 30 SFARMRY¥2005"C 8 ASERT on 1VERL 1A hPEPBEHSBei fig "E¥t HiSed by
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st orage neans; @rogdcastln nmeans %or broadcasFlng, in eacﬁ 8?%P§§%o cells
copgti YW1 3Rl reas and radio cells belonging to each location
area, each group being obtained by sectioning a
communication service area into location areas by using one
of a plurality of types of section patterns; broadcasting
means for broadcasting, in a plurality of types of location
15 areas, area identification information on said plurality of
types of location areas; receiving means for receiving a
signal requesting location registration from a
communication terminal; and registering means for
registering in a location register, 1in the case of
20 receiving a signal requesting location registration by said
receiving means, a location area identification where said
communication terminal 1s located as location information
of said communication terminal, said location area
identification being included 1in said signal requesting
25 said location registration.
The present invention provides another mobile
communication network, comprising: storage means for

storing data showing correspondence between a plurality of

grouped location areas and radio cells belonging to each



connuniééﬁéiw%€f¢ggce area, cell identification information of saidgggﬁﬁgwﬁ

one of recei ving nmeans for receiving, fromsaid comun
termnal, a signal 10 requesting location registration; and registering
nmeans for registering in a location register, in the case of receiving a
signal requesting location registration by said receiving neans, a

| ocation area identification where said comunication termnal is |ocated

as Iocq%%on i nformation 15 of said onnunic%}ian er 1 nal aid.l ocation
arca IAERTTHPRaritn belRE T neF GHEY TR adi FRG YT 1 BLeRET hgONERd o

| ocati on, 1&gk SLERELAN s NG Y es£84 [iﬂ\fgntl'o%tﬂrﬁwQféagnﬂgh%rs.ﬂg;b' fe
conmruni cat 1 on network, conprisihg: Storage neans for O storin at a

showi ng, £0RT §SRARGENES bt "epped RIur gbbtYoRf HOupess | 0eatdnan A €aggand

radio cells belonging to e | ocation area, each group bei ng obtained by
secti omdwWnd® foaMuNABAMEGR i%QM,Vi €6 ar efommtifikbatdbinontarwafahy usa g one
of a plurality of types of section patterns; transmtting 25 neans for
trafsmddtagstboed dommuaidatitondgr meahs ; datre@adefast segt | ;e apet t Bon

deci ded based on a usage pattern of said comunication term nal after

r eadi ngesadcagt Anfir oniNsapdcht opfgeradans; ceddadc asnisig tvdald f ofaid
broadcasting,.in _each of radio cells constitutjng said cqonmuni catjon
servi cEE DRI 8BOD7 SPRY L5292 ar £8 1 lciden bt 3T AR 49 HHIA PR on of
said each of radio cells; re eivig neani for recei.vi.n fron1sak9
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means, Fequesel hgniacar idientddisathenonwhensatdy LOPBHNh§akledms for
registering 1in a location register, 1in the case of
receiving a signal requesting location registration by said
receiving means, a location area identification where said
communication terminal is located as location information
15 of said communication terminal, said location area
identification being included in said signal requesting
said location registration.
The present invention provides another mobile
communication network, comprising: storage means for
20 storing data showing correspondence between a plurality of
grouped location areas and radio cells belonging to each
location area, each group being obtained by sectioning a
communication service area into location areas by using one
of a plurality of types of section patterns; transmitting
25 means for transmitting, to a communication terminal, data
of a section pattern decided based on a usage pattern of
said communication terminal after reading sald data from

said storage means; broadcasting means for broadcasting, in

each of radio cells constituting said communication service



term n;ﬁlo‘@gﬁcﬁ)w as location information of said comunication

term nal’, i cation area identification 10 being included in Sm?#PMYEME
signal requesting said |location registration. The present invention
further provides a conmunication termnal, conprising: receiving neans for
receiving, froma nobile comunication network, area identification 15

i nformation on a plurality of types of location areas corresponding to a

| ocati on_of said,ter,mnal,. with eac I t.i.on ea being_included,in one
of ol itk s S} ToEnRYes M e sb il eo LRGRLRN ¥ S B Bk e o o

area, &ach | ocalboRianea or Qups hei ngsght ai ’F‘éﬂ:é’i’vfﬁgﬁ | OnieRggsal gs[%‘?d

communi catioh service area into | ocation areas by ong of a plurality of
types fomgficd 1 @2t Paht erilSrmshQLage ArLARS fril1  Str@iguds t N{Pr Malddx 1ion
designating, on the basis of said plurality of types of section patterns,
a sect iy pat £t bonof amd oeayisncaried t omeeanssefiof orrdgucaiding edinstaat i on
of 25 said communication termnal; selecting neans for selecting, on the
basbs dfoatekon denegisteti, on iinnf dhrat ics®f chi drepkuvahigt y aof sigpesl of

| ocation areas received by receiving means, a |ocation area identification
cor r espuriti eRt 109 shpgatileforrd 1 DRr aesPPnhyi B¢ el SERFSbNipdL MeamSst ored i n
said F0423/3130 1 7 MAY 1005 .1Q starage ans; and transmtting neans for
transmt2THgi® a2T§hi | LIE€BMAGACREEOSh neRGHFK, %fé% aCOMENGE I +2L own
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on ., .
| g neans,” a Teques or reg ration of  sard

e e oL OELIBLL. o PLeT skttt e SATURLESR L e
10 being included in said signal requesting sald location
registration.

The present invention further provides a communication
terminal, comprising: receiving means for receiving, from a
mobile communication network, area identification

15 information on a plurality of types of location areas
corresponding to a location of said terminal, with each
location area being included in one of a plurality of types
of location area groups overlaying a communication area,
each location area group being obtained by sectioning said

20 communication service area into location areas by one of a
plurality of types of section patterns; storage means for
storing information designating, on the basis of said
plurality of types of section patterns, a section pattern
of a location area to be used for location registration of

25 said communication terminal; selecting means for selecting,
on the basis of area identification information of said
plurality of types of location areas received by receiving

means, a location area identification corresponding to said

information designating a section pattern stored in said



at mhicﬂog?gz ESgntification i nformation on said plurality of types of

| ocati o 3178 recei ved by said receiving 10 means; and wherei n jgamgd 2005
storage neans stores information designating a |ocation area section
pattern to be used for said comunication term nal corresponding to each
time zone, on the basis of said plurgéity of types of section patterns;
and wherein said selecting neans for | ecting on 15 the basis of area
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from sai d storage neans | nfornation desi gnat'i ng ection pattern

corr espepehRd oo lge.fﬂﬁiéﬁ%edthﬂﬁ heCORgRgebyisaist itd MeokaeRioy AeaRs. The
comuni cation term nal nay be a portabl e phone. The present invention

provi desdenet fdaddnins€dét08d tief N Add, seQ Yyt Sididmeaher,age negasstor
storing data 25 showi ng correspondence between a plurality of grouped
| océl | oficar ey isnd ataidiro cl $sidelongiignt acheacte | ortatabd natearkafter
receiving said data froma nobile comuni cati on network, each group being
obt ai ned by sBEefSHPlhdYa cdhfuni caemmunsepyiied ar deumitnal ocafwbhh&reas by

usi ng one F0423/3130 2 ? MAY 2005 11 of a plurality of types of section
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| ociat | Ofle@h€@ and wherein said storage means stores information

designating a location area section pattern to be used for

said communication terminal corresponding to each time zone,

on the basis of said plurality of types of section

patterns; and wherein said selecting means for selecting on

15 the basis of area identification information on said

plurality of types of location areas recelved by said

receiving means, a location area identification

corresponding to information designating a section pattern

after obtaining from said storage means information

20 designating a section pattern corresponding to the current

time recorded by said time keeping means. The

communication terminal may be a portable phone.

The present invention provides another communication

terminal, comprising: storage means for storing data

25 showing correspondence between a plurality of grouped

location areas and radio cells belonging to each location

area, after receiving said data from a mobile communication

network, each group being obtained by sectioning a

communication service area into location areas by using one



identifjc Qﬂere said communi cation termnal is presently |ocated; and
transmtOt"i%r?(;fajr}'e3 s for transmtting 10 to a nobile comruni cati on network
when a change in its own location is indicated by a change in said’ MAY 2005
| ocation area identification selected in said selecting neans, a request
for registration of said |ocation ch% ge in said network. Preferably, sai d
comuni cation termnal is a portabl e ghone 15 The present invention is
abletagﬁlimn?te nnecess. ?(1 traffi.c m%he noh comrunrcatron net wor k,
gené

whi ch 1 & BrR&EAKSE b8 nggedorfors% abr onpﬁ'e P&t i 67 and i %hconi ng
call's. QR f&r%gélmlrgrﬂ fi‘oﬁrh%agcﬁ%ncg%§}gl @onr.'mdrﬁ@apigﬁkn@%ﬁm

show ng an exarrp € confl rati on a e conmmuni cati on system

accordig 1t 0jgént i ¥skaeibadi IS rRht LBR RFeSentalinve™d ON; whbFe 2412
diagramrelating to the first enbodi nent 25 and show ng details of usage

cat egoidogtndf ia tDbh | etegindiniadn; #3 G pBebenglycher®id cedt agsaDeshoMiqlg an
exanple section pattern of |ocation areas according to the first

enbddi meains andahowisgl ectisg whene thbkenobbhsist at bdn FE@4ASY 313@XA 7 MAY
2005 12 usage category nunber is "1"; FIG 4 is a schematic diagram

show ng-den tedakg eior ednif oMoy reteivedt bun Searleiasreeeevanrrgma@rtswe
first enbodr rrent show n%éa case where the nobile statjon usage

cat egoPch ifokt datayetoppd im i 22 3d 53 heRragrc "Gt am shewrhgo naéfﬁrpl e

section att n of .l ocati,on_areas {icord g e fi rstte enbodi nent

th
showi ng Set 2L neV bt I o S2h or ongateation " Sterfiial T

presently located; and transmitting means for transmitting
10 to a mobile communication network, when a change in its own
location is 1indicated by a change 1in said location area
identification selected in said selecting means, a request
for registration of said location change in said network.
Preferably, said communication terminal is a portable phone.
15 The present invention is able to eliminate unnecessary
traffic in the mobile communication network, which would
otherwise be generated for location registration and

incoming calls.

20 Brief Description of the Drawings
FIG. 1 1is a block diagram showing an example
configuration of a mobile communication system according to
a first embodiment of the present invention;
FIG. 2 is a diagram relating to the first embodiment
25 and showing details of usage categories of a mobile
station;
FIG. 3 1s a schematic diagram showing an example
section pattern of location areas according to the first

embodiment, and showing a case where the mobile station



category nunber is "3"; 10 FIG 6 is a schematic di agram show ng an exanpl e
secti onfF P16 B ®f | ocation areas according to the first enbodinent,

showi ng a case where the nobile station usage
schemati c di agram showi ng an exanple 15 section pattern of |ocation

7is a

category nunber is "4'7; N¥ G5

areas according to the first enbodi nent, showing a case where the nobile

station usage category nunber is "5L2ZFIG 8 is a block diagram showi ng an

exanpl e hardware configuration of a managenent server according to the

first

URRERHRUTREALY Pu@bex s g' Hi agr am showi ng an exanpl e data

configuration of a nobpile station usage cat egory tabl.e provided in a

menory of tHelFanabentht ZerSEheBRedrdi 44285

10 is
manage
to the

_ vovitet” Trhe’ Bty e oo di
a FoaosT ST T TIRY 13 o nefisrs” maui Bedt R & 1Beied oA Sler |

(LRy aceprdh hembBe filsr sty-enbodinent; FIG 12 is a block diagram show ng

m hahpWisg eRFodPamPles Fl G

HERET P87 TR RBmlrd CRECTAGEnERt Sef ver"Beor di ng

an exanpl e hardware configuration of a switch according to the first

enbodi ment; FI&G 18A is a disagiama sheow adaghamxagpbeidgt aancoskiagiwiat i on of

5

a switch ID storage area provided in a nenory of the swtch according to
t he firstceidwdpaditern of location areas according to the first

10

15

20

25

embodiment, showing a case where the mobile station usage
category number is "3":

FIG. 6 1is a schematic diagram showing an example
section pattern of location areas according to the first
embodiment, showing a case where the mobile station usage
category number is "4";

FIG. 7 1is a schematic diagram showing an example
section pattern of location areas according to the first
embodiment, showing a case where the mobile station usage
category number is "5";

FIG. 8 is a block diagram showing an example hardware
configuration of a management server according to the first
embodiment;

FIG. 9 is a diagram showing an example data
configuration of a mobile station usage category table
provided in a memory of the management server according to
the first embodiment;

FIG. 10 1is a diagram showing an example data
configuration of a location area management table provided
in the memory of the management server according to the
first embodiment;

FIG. 11 is a diagram showing items registered in a



FI G 135 éa 3 %iagran1shomﬁng an exanple data 10 configuration of a

| ocat i &R 4rda 1Pl storage area provided in the nenory of the switch,. .,
according to the first enbodinent; FIG 14 is a bl ock diagran1shomZLgA£gm5
exanpl e hardware configuration of a base station according to the first

15 enbodinent; FIG 15 is a bl ock diagran1shomﬁng an exanpl e hardware
configuration of a cellular phone acd rding to the first enbodinent; FIG

16 i fl hart show t t Jinfaormati .2 ti '
per f or ARy AGHRr LPBEGH 18 Hhade it Sat VEPIAEESF dil h PEPRERRAGE

enbodiqu%méqé&rggdéﬁeg?aégﬁghart showi ng |l ocation area ID transm ssion

processi ng perfornme U of the nanagenent server according to the

first enmbodiggent ;i 25;E1 & pi®diS 'deg/pat(ﬁheﬁawihng’a&ag eeéy?ﬁe;;ﬂ hP88hre

transm ssi on processing perforne e CPU of the bas stati1on according
to thecnfsigwdotinentss Fl @ 18wiitch | qwelbaddinghowitdg | egati opirst

regi stration processing perfornmed by the CPU of the cellular phone
FO0423/ 2P dd meddyY 2005 14 according to the first enmbodinment; FIG 20 is a
fl omchart showi ng control signal reception processing perforned by the CPU
of the baseFIstatibhracdsrdiang doaghenfi sdtowiddi avnt ex@amEle 2daks a

fl owchart show ng incoming cal|] processing perforned by the CPU of the

swi t chCROdGHIATRE 1" e fi rmfiefhoditheRtOrpEE 2Defs REWY KA dildyr 8m

showi ng an exanpl e har dwar . . .
%emory Jg)éﬁe SwWi cg according to the first embodiment;

FIG. 13B is a diagram showing an example data

10 configuration of a locatlion area ID storage area provided
in the memory of the switch according to the first
embodiment;

FIG. 14 is a block diagram showing an example hardware
configuration of a base station according to the first

15 embodiment;

FIG. 15 1is a block diagram showing an example hardware
configuration of a cellular phone according to the first
embodiment;

FIG. 16 is a flowchart showing contract information

20 reception processing performed by the CPU of the management
server according to the first embodiment;

FIG. 17 1is a flowchart showing location area 1ID
transmission processing performed by the CPU of the
management server according to the first embodiment;

25 FIG. 18 is a flowchart showing control signal
transmission processing performed by the CPU of the base
station according to the first embodiment;

FIG. 19 is a flowchart showing location registration

processing performed by the CPU of the cellular phone



confi gur %éo of a cellular phone according to a second 10 enbodi nent of
t he pre%@ 3|%¥%%tion; FIG 23 is a diagram show ng an exanpl e dat MY 70
configuration of a location area table stored in a |location area g%fé 03
storage area in the cellular phone according to the second enbodi ment; 15
FIG 24 is a flowhart showi ng | ocation registration processing perforned
by the CPU of the cellular phone acé&rding to the second enbodi nent; FIG

25 is a_ diagram show exanpl.e data _configuration of a time zone
nanageﬁFHFlgib?% geg%g%i%31ﬁ§ ?é&W?gFFnDdification; FIG 26 is a block
di agr am show an anplLe hard fi ' of el ul ar._phagne
accordi ng tzﬁggéecgﬁé n%%di%ica |éﬁ?h§% F%%ggé%ggs 89 t%ﬁk ar?lgﬁo i ng

| ocal | qfled S0k PORALDANC 0281 REOCEBS AR f BTed Ry £l CBY obnkhepggld ul ar

phone according to the secgnd no Det ai Description

Enbodi nptdsied dd€opaengnt o MHRNtf OFfs tM dhbH@WMnBatF0423/ 3130 2 7 MAY 2005
15 described with reference to the drawi ngs. Like elenents are denoted by

i ké referemeeGnumial sislt as tlddwechmted shwiiddie enbodiimeNt Scang nmere

exanpl es of the present invention, do not limt the invention, and may be
nodi f i eerodess bed yperthirmechebycbhe 6PU hef | hhensiwdtchA adiond Lifgbadi nent

A-1. Configuration of Enbodi nent <1. Configuration of Mbile Comrunication
Syst emF i x5t 1emBodigesdk di agr am showi ng an exanpl e

FIG. 22 is a block diagram showing an example hardware
configuration of a cellular phone according to a second

10 embodiment of the present invention;

FIG. 23 1s a diagram showing an example data
configuration of a location area table stored in a location
area data storage area in the cellular phone according to
the second embodiment;

15 FIG. 24 is a flowchart showing location registration
processing performed by the CPU of the cellular phone
according to the second embodiment;

FIG. 25 1is a diagram showing an example data
configuration of a time zone management table according to

20 a first modification;

FIG. 26 is a block diagram showing an example hardware
configuration of a cellular phone according to a second
modification: and

FIG. 27 1s a flowchart showing location registration

25 processing performed by the CPU of the cellular phone

according to the second modification.

Detailed Description

Embodiments of the present invention will now be



configuration of a nobile comrunication system 1l according to a first
enbodi F#23dB3 130 present invention. As shown in FIG 1, nobile

comuni cation system 1l includes a plurality of input termnals 10, 2amMaY 2005
i ntranet 20, a nobile 15 comrunication network 30, and a plurality of
portabl e phones such as cellular phones 90 served by nobile conmunication
network 30. Mobile communication netwdrk 30 includes a plurality of
gateway swi tches 4Q, a nanagenent server 50, a_location_ 20 register

(her ei RSErLbashr With cieheTepre) %9, thssvilF2NLRGSnet whiker e heReRESa

I lit i tch 1, d I |i t f. b tati 80. Mobi
plur el Lk Qe YEASES, Tyend ol Cat on o baveretall ans 20 ohBBu©, ..
to eachof. cehleul Qb apnes, 00 |08t o WLt NLA.RF.25 SemupLoalioneger vi ce
area of nobi I'e comiinicati on networ K . For sraplicrty, FI

| Tustiales Oy, 2181 %8R IMiMe EREMiBRlentho@at £¥AY maY e ﬁgd%g%gch 71

of swwtching network 70, base stations 80 connected to swtch nd a

FO423/ 3413 WiNNiR00Re 2608kVeT aald Ufebong. 90 served by the nobile
comuni cation network 30. First, the present enbodinent will be described

in outline. 5 1n nobile communication system1, a plurality of section
patterns is provided to section a comuni cation service area into a
pl ur al ix-y FofrdtoEnbhenhimenss, such that each location area has a size
corresponding to a selected section pattern. 10 Dependi ng upon usage

char actferl -stGQsf Yqeyeipat pér fgpodiment

<1l. Configuration of Mobile Communication System>
10 FIG. 1 1is a block diagram showing an example
configuration of a mobile communication system 1 according
to a first embodiment of the present invention. As shown
in PFIG. 1, mobile communication system 1 includes a
plurality of input terminals 10, an intranet 20, a mobile
15 «communication network 30, and a plurality of portable
phones such as cellular phones 90 served by mobile
communication network 30.
Mobile communication network 30 includes a plurality
of gateway switches 40, a management server 50, a location
20 register (hereinafter abbreviated as "LR") 60, a switching
network 70 having a plurality of switches 71, and a
plurality of base stations 80. Mobile communication
network 30 provides voice and packet communication services
to each of cellular phones 90 Jlocated within the
25 communication service area of mobile communication network
30.
For simplicity, FIG. 1 illustrates only a given input
terminal 10, gateway switch 40, switch 71 of switching

network 70, base stations 80 connected to switch 71, and a



of each cellul ar phone 90, which can be determ ned, for exanple, on the
basi s of 0b2h&¥idP patterns of an owner of cellular phone 90, and frequency
of incomng calls, a section pattern is selectable for each cellul ap Mﬂ?%{%
90. 15 Once a section pattern is designated for a phone, |ocation '
registration for that phone is nade in nobile comunication system1. In
the present enbodi ment, an operator ofé nobil e tel ecomruni cation services
obtains information on probable 20 nobi|le phone usage of a user of

cel | ul a¥1pRBnEedd Udrieh PRenEsdl efteredi hyotecaithhle GPRRUNHE AR ce
oper at or for nthly basic charge discount service. Usually, the user
will deRehi ?n3ggnsul tation with the service operator whi ch

pr edet er m ne ile at i ag racte s shoul d
be sel ected E%r B’ée t\;'vlﬁ Pg?ﬁ}é?‘ o%%g&tlg g‘%a %gn?‘%o% %%n Jb‘?
appropré,ﬁ_leéage category is nade on the basis of |nformat|on gi ven to
the service operator, and will typically include a geographical range of
actisvity, freguepbbyiesedommansiftisrnsppstani on, FO4236343Q12 th MY 2005
17 or nmoving (e.g., train, car, walking), and prOJ ected frequency of use
(frequeseyt dbni rpamtegnsalis) [_m‘ov:xadlédll aro pleatd 0. aTheosmuadidaanidis nmade
fromanong a plurality of predeterm ned nobile station usage categories;
and uposeBVEhgosireg almobi fepduawildtyisafeleanédony furagel Sukhr Yhdne 90,

t he user receives a discount on a basic service charge. By having users
sel ect %a%bﬁtpeaﬁlém ofrf3ade T at e§ory, qqurefsygmgé@g. % 2 oSFd d | evel
of traffic in %ommnl cation network 30 for cellular phone 90 in

rel ati o“ﬁec‘fboflogﬁfz &% ™egi stration and inconing calls, the basic

© 10 Depending upon usage characteristics (usage patterns)

of each cellular phone 90, which can be determined, for
example, on the basis of behavior patterns of an owner of
cellular phone 90, and frequency of incoming calls, a
section pattern is selectable for each cellular phone 90.
15 O©Once a section pattern is designated for a phone, locaticn
registration for that phone is made in mobile communication
system 1.
In the present embodiment, an operator of mobile
telecommunication services obtains information on probable
20 mobile phone usage of a user of cellular phone 90 when the
user enters into a contract with the service operator for a
monthly basic charge discount service. Usually, the user
will decide, 1in consultation with the service operator,
which predetermined mobile station usage category of
25 characteristics should be selected for use with his/her own
cellular phone 90. Selection of an appropriate usage
category is made on the basis of information given to the
service operator, and will typically include a geographical

range of activity, frequently used means of transportation



service irgipehior t he phone 90 is discounted according to the agreed-upon
provisi% t1he% pasi ¢ charge di scount service. 15 The devices shown in
FIG 1 will now be described. Input terminal 10 is installed at, fbtMay 7005
exanple, a sales shop providing various services for cellular phone 90.

At the sales shop, contract information is entered into input termnal 10.
This contract infornmation includes al?0 basic charge di scount service
agreed upon between the service operator and the user. |nput term nal 10

transni®s TRE09er (Eofract™ i dERde natfbn i Hadhd Mrm ANPacREP IBSLES o
manage r 50 wthj ile.co nication ne rk 3 La i,ntranet
20. 25 e?é%gg rggt u:,gnéf ol'ﬁﬁnlgglﬁnrrgyo sjoﬁ?%?l‘ﬁ‘aecﬁgﬁgdné?g ?%#‘gfdl}ﬁ—'ﬁ on for
i denti f ser . addr.ess _of r:. and al so

| ol el Sobpor IR PecRi0AT s M. AN SHRGERS A R R o e

stat i ofpratsagereahedor xobli1eel behak ophopsagl. LheaqHssks!:s aﬂdFOﬂﬁ%/n3130 2
7 MAY 2005 18 existing subscriber to a voice comuni cation and/ of packet

ConBunictadoniNG ea Vinob i 1601s texalql eus&ger caeBybagt foMfca il #f pRY%n@ so

i ncl ude subscriber identification information already assigned to the
user, sifth Hee ausért seephiows runbbscount Poaddr &ss.icGateanaycswrhahgéQ is a
switching station which connects intranet 20 with nobil e comruni cation
network 30. Gateway switch 40 functions to relay data exchanges between
intranet 20 and nobil e conmmuni cati on network 30, each of 10 which have

different ¢ 14t P ol Bt & SEt Fhi%eR Ll oRkaAt hYNUBSROS FRCRIRMENI cat i on
prOtOCQHfCQﬂyerféoanggible to reduce a level of +traffic in

10 communication network 30 for cellular phone 90 in relation
to location registration and incoming calls, the basic
service charge for the phone 90 is discounted according to
the agreed-upon provision of the basic charge discount
service.

15 The devices shown in FIG. 1 will now be described.

Input terminal 10 is installed at, for example, a
sales shop providing various services for cellular phone 90.
At the sales shop, contract information 1is entered into
input terminal 10. This contract information includes a

20 basic charge discount service agreed upon between the
service operator and the user. Input terminal 10 transmits
the user contract information in the form of packet data to
management server 50 within mobile communication network 30
via intranet 20.

25 User contract information may also include personal
information for identifying a user, such as a name, age,
and address of a user; and also includes a mobile station
usage category number which designates a mobile station

usage category of cellular phone 90. If a user is an



transm’téj&:l 9?{-,? Upon recei pt of packet data of user contract information
fromin]f) it (P]al 10 via intranet 20, gateway switch 40 transmts the
packet data to nmanagenent 15 server 50. Managenent server 50 rmanagegs MAY 2005
| ocation registration and basic charge di scount services. Managenent

server 50 receives user contract information transmtted from i nput
termnal 10 and manages, for each cellql ar phone 90, a 20 |l ocation area

section pattern, used fqr location registratiaon, corresponding tQ a nobile
stat i orChiagbndc SERSS RGP oo TRdCPRIERGCALER T AHTACE PRCSSHaL | on.

Furt herco RIRGEIESL SeT IS0, L1 anSILES  Lfunsl I 4 phone 09, s gred up

to the charge di scount™ sefvi ce,

number pfed AgaPIORE QWi 1S t ERingqRet ‘é‘&&}%cﬂtﬂé}g bﬁ&g?&%&k%ﬁieﬁg-

Mor eover, managenent sérver 50 transmts to swtche swt chi

net wor ki fforfigaibhi callirdady! @i 4aqof ta hoeat bRr edshéh €as | Qeation
area | D) conprised of radi o F0423/3130 2 7 MAY 2005 19 areas covered by
each oftsleplcdes Hlmbwirt breach dddwés®n area being formed to correspond to
a section pattern. Here, each location area is covered by one or a
plurality ofGasewagheswikciFurdber ist her | oswitohiagea stmtpiesedwhfichadi o 5
areas covered by,svm'tch(es% 71 changes in size and shape, depending on a

| ocat i FIPERYAL SedPtERNSH t €9 nWitheMETOFE CABMHFAREML OSrNREWBDKt Bdnsmi t s

L0, SIS T FonPlf hid Plak of8! KO A0S e Sopongng Lo
For eacheelAd a0 PhRRA i 1@ BSR4 ort OhEREIR™Rb SR, ST ce
100 which have different communication protocols. This is done
by utilizing communication protocol conversion for
transmitted data. Upon receipt of packet data of user
contract information from input terminal 10 via intranet 20,
gateway switch 40 transmits the packet data to management
15 server 50.
Management server 50 manages location registration and
basic charge discount services. Management server 50
receives user contract information transmitted from input
terminal 10 and manages, for each c¢ellular phone 90, a
20 location area section pattern, used for location
registration, corresponding to a mobile station wusage
category number contained in the user contract information.
Further, management server 50 transmits, to a cellular
prhone 90 signed up to the basic charge discount service, a
25 mobile station usage category number of the phone 90 via
switching network 70 and base stations 80.
Moreover, management server 50 transmits to switches

71 of switching network 70 identification information of a

location area (i. e., location area ID) comprised of radio



packet sﬁc@{w&m ci%i on service provided by nobile comunication network 30,
LR 60 ) } home menory 60a, current area information indicating a

| ocation area where 15 cellular phone 90 is present, anmong nany | gcapiomgs
areas which constitute the conmmunication service area, thereby performng
| ocation registration. In the case that a cellular phone 90 utilizes the
basi ¢ charge di scount service, LR 60l&tores in home nmenory 20 60a, current

area information indjcatin | ocation area where the cellular phaone 90 is
pr esent?T &Hbn§ONEEAT oﬁy 5%5‘?3’5 i VL eNeRf i'ded BitRe&ETDhi hgcafkdon

nmuni | : | di I ti ti tt
uhi oh corraaponis FaFRRE B tattito "t ane s Bat el oty LheBEh Ul ar
phone WuctkR1BR A VaTA | 96aldEEdl Sl AbhaN SEAUPSH1 AN t1gd Trom
cel l ul ar phone 90 via sw tching networ . he Tocati 6n registration

requestsyngd hsles7 a. nobiulre hehat itle 1 &L401oHNEGEa! Y-oxiaci d&d N9t arggliloul ar

phone 90 havi ng F0423/3130 2 7 MAY 2005 20 transmtted the request, and a
| océt i crereacbiefred bwni guelkyhgeeoi fyi nghangesatimnsaktea aMd hsRapki,ch the
cellular phone 90 is present. LR 60 registers the location area ID in honme
menor y dEeewvhine pal &t i hgeatioo tdeeavbiekce iSnstpdatvarhD. Thekenelbblke,st ati on
I D can be a phone nunber, |P address, or the |ike of cellular phone 90.

Det ai | 13512942 %t | ofCE&VEX | Wi | Frpasadseri Hedl |edeh. swittei ng/ het work 70

I s constijtuted of plurality of swtches 71 connected together. Each
swi t ch PARGE 1Y Egnr#e%T%'dl?% Gf& or 188 pIS S IBPRA L BAs &%t At F HRESBF. Each

of sW LGHaR i'ch PRELST UBCE3LY FAMGGLIPN Processing and
10 LR 60 has a home memory 60a. For each cellular phone
90 signed up to the voice communication service and/or the
packet communication service provided by mobile
communication network 30, LR 60 stores, in home memory 60a,
current area information indicating a location area where
15 cellular phone 90 1is present, among many location areas
which constitute the communication service area, thereby
performing location registration.
In the case that a cellular phone 90 utilizes the
basic charge discount service, LR 60 stores in home memory
20 60a, current area information indicating a location area
where the cellular phone 90 is present, among location
areas which are defined by sectioning the communication
service area according to a location area section pattern
which corresponds to the mobile station usage category of
25 the cellular phone 90.
LR 60 receives a location registration request
transmitted from cellular phone 90 via switching network 70.
The location registration request includes a mobile station

ID for wuniquely specifying a cellular phone 90 having
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4°8etE8n [Patt ek hPsi fpseeihedciah€d- In the present

I v.e catqgories 0 nobjle station usage

f
thuéeg She T orprFaditas Shown in

sWUpBhal "Y1 dent RScRAPP I Qether . Each switch 71 is
connected to one or a plurality of base stations 80. Each
of switches 71 performs call connection processing and
other processing in response to a call request issued by,
or an incoming call request issued to, each cellular phoné
90 present within a radio area covered by switch 71; i.e.,
a radio area covered by a base station(s) 80 connected to
switch 71. Further, each switch 71 stores a switch ID for
uniquely specifying switch 71 itself.

A large number of base stations 80 are installed
within the communication service area of mobile
communication network 30; and each base station 80
communicates with a cellular phone(s) 90 located within its
own radio area.

Each cellular phone 90 is a mobile station which
communicates with base station 80 covering an area within
which c¢ellular phone 90 is present, and receives voice
communication and/or packet communication services. When
cellular phone 390 initially powers on, or when it detects a
change in location area, it transmits to base station 80 a

signal requesting location registration. Also, if cellular

In response to a call request issued by, or an incom ng
call request |ssged to, each cellular phone 90 present within a radio area
covered by switch 71; i.e., 15 a radio area covered by a base statibh{a) 756
connected to switch 71. Further, each switch 71 stores a switch ID for
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ng calls is low F0423/3130 27 MAY 2005 22 Nuneral "4" denotes a
station usage category of a cellular phone 90 which is operated

<@ .iMisb Bl eastakiiver dlsage AQbaoaesex ipdhidse andt Loradsage daeegory of
ul ar phone 90 which is operated within a wide area in 5 specified

yeahioly Battkep¥t ati on nmeans, as in the case of a dedicated

ar phone installed in a trajin a cell yl ar hone 90 carrle by a
who M&tfuent mpL Jg'ﬁ vesch(ﬁFJfﬁ%hwéﬂ?sageAs m&n 2% in? n%bl | e

B.g)%é;tﬁgniqg %ggks?é%t 9 thgtﬁle g0 w1 QC%.t(e'ls%J_%@@. Chef?get?he

ove ‘descri’bed nobile station usage

é"nu or entSP&fbEa ERLRY, afz,e JHEhET ihheTesage, caleEORY tigitles of

that area, the larger the | ocation ar ea.
mobile station usage characteristics, denoted by numerals

"1l" to "5", are compiled.

As shown 1in FIG. 2, numeral "1" denotes a mobile
station usage category of a cellular phone 90 which remains
static, such as one which is installed in a vending machine
to obtain goods sales’ information; or for a cellular phone
90 which is operated within a limited area. Illustratively,
in a case that a user is a student, s/he will typically be
at school during the day, and at home at night.

Numeral "2" denotes a mobile station usage category of
a cellular phone 90 which is operated within an area of
intermediate size, and for which a frequency of incoming
calls is high. For example, in a case that the user is a
salesperson, s/he will move within a specified locale, and
is likely to freguently receive company calls at cellular
phone 90.

Numeral "3" denotes a mobile station usage category of
a cellular phone 90 which is operated within an area of
intermediate size, but for which a frequency of incoming

calls is low.

20 a cel lul ar phone 90 which is
e aLarea o at ency of
HHLHT P ook, LS 28 15 SRS e gvert



Next , ﬂﬁr@ﬁﬁ}fﬁ/‘zrea section patterns will be described. 15 In the present
enbodi section patterns corresponding to respective nobilx MiY 2005
station usage categories shown in FIG 2. are used; with each of the
section patterns sectioning the communication service area into a
plurality of |ocation areas. 20 Eac f FIGS. 3 to 7 shows a group of

| ocati on areas obtained by sectioning overlaying conmuni cati on service

areas apcorﬁ%ﬂgﬁ%gsa4 :%éégkg@t% ﬁexagon eacht f, the, bbh%eg%%?'&@ usage

categories eac represente by broken |1 nes

shows a %éﬂlﬁ’léf:eﬂh%‘?i\éerﬁﬂ WYidh 2Ps Sbpakated Waltnik d -wideaaradi.o area

covered by one or a plurality of basé stations 80 connected to a single

switch 71. yEMetBer s tdeeecds ght mbuiher salativen cesdge ohtegohry hekagon
represents a switch ID of switch 71 which covers a corresponding radio

area. #042813130 DhoveY AD0LhiEB in bdperedss twidthin naneide dewst iy a
nmobil e station wusage category is "1"; i.e., for a cellular phone 90 which
r eai nspet af iedorrdpidper Awdlnn| FrANSHIC AL ieR t @Radr%a, 2SasiBhdWiein FIG
3, the communication service area is 5 sectjoned such that a r.adio area

cover edagy afspngiedisiateh c9ilatayepheng Afistabeed i bh ar&424 (M s case,
switch ID of each witch 71 is used as_a |ocation ar ase
that a®nfiferdil¥endt q‘fbeagrff)obf:laé'rs}te%ti %X Vsdge Tht eggf;%’y Esre‘djl'etrnfl% , for
a cellylar 8”6130 V\/% 10 is operated within an area of internediate
si ze anti* YS whi ¢ quency of incomng calls is high, as shown in FIG

4, the co Di GALWRD SETMIEE 81 ednl hotAlld WKiEhisiLdat 1hAt nathadio 30 ea
covered by four switches 71 serves as a single location area. In this
case, £peE 8xa8pb&, che location area changes corresponding to each
of the above described mobile station usage categories.
Specifically, the higher the usage <category number
representing that area, the larger the location area.
Next, location area section patterns will be described.

15 In the present embodiment, five section patterns
corresponding to respective mobile station usage categories
shown in FIG. 2. are used; with each of the section
patterns sectioning the communication service area into a
plurality of location areas.

20 Each of FIGS. 3 to 7 shows a group of location areas
obtained by sectioning overlaying communication service
areas according to a section pattern for each of the mobile
station usage categories. In FIGS. 3 to 7, each hexagon
represented by broken lines shows a radio area covered by a

25 single switch 71; i.e., a radio area covered by one or a
plurality of base stations B0 connected to a single switch
71. Further, a three-digit number at the center of each

hexagon represents a switch ID of switch 71 which covers a

corresponding radio area.



15 location area |ID "#201" is allotted to the radio area covered 9%]&&%&%

smﬁtcrﬁﬁﬁz%dﬂ%ﬂ$’have switch IDs "001," "002," "007," and "008",
respectively. Simlarly, in a case that a nuneral denoting a nobile
station usage category is "3"; i.e., for a cellular phone 20 90 which is

operated within an area of internedigte size, and for which a frequency of
incomng calls is low, as shown in“FIG 5, the comrunication service area

s sectiongd such Lhal 8,13dio ALRa.GOVEIEE By G oY fEhgtakbiper ves

as a single ar e urt her, erent 25"l ocation area IDs are

al | O“L?Qa(%ré’rgg%ggicﬂ areas) obt ai ped 4w oalgBe3uGh azePHicae NGo Whilde case

that a nu noting a nobi[e st'ation usage category is "4"; i.e., for

a cel |ybs; pRORE I I ph isl Hmes ebedohilya dargEnaned. Lwb showrday FI G 6,
t he FO4 130 2 7 MAY 2005 4 conmmuni cation service area i s sectioned

such that shdwdi Gn aFgd cover edhby twminve iswittichnes servsisra/eqre a isi ngl e

| ocation area. Further, different |location area IDs are allotted to

| oGat | ®ecateasdobuahnadhathrawghd sochreaccodsngf 3 (& $HeIE8sEWHTET t he
mobi | e station usage category nunber is "5"; i.e., for a cellu arrphone 90
which 75 sepeest @d SHRHle ACFREACK FSd spBi feF HiRfif spRByteh I
transportation neans, _as shown in FIG .7 he conngpi tion service area
is sec@foﬁé@hsﬁUHtFﬁaﬁlalﬁ|H§ﬁ$t?so? FGR51P6 AF&ss Blong a railroad 2 or

a hi ghvay serve as a singhe. | 0oRLLED A efondUrhhel, Hlif péeaicdiagai i on

area | Ds ar ocati on areas obtalned through such sectioning.
As_desgribed ahave, ) nyd heyrobil @ conpaipi gatican uakst gilode a000kdiing: to the
ermodi ment,

presen ocation areas
10 is operated within an area of intermediate size and for
which a frequency of incoming calls is high, as shown in
FIG. 4, the communication service area is sectioned such
that a radio area covered by four switches 71 serves as a
single location area. In this <case, for example, a
15 location area ID "#201" is allotted to the radio area
covered by four switches, which have switch IDs "001,"
"002," "007," and "008", respectively.
similarly, in a case that a numeral denoting a mobile
station usage category is *“3"; i.e., for a cellular phone
20 90 which is operated within an area of intermediate size,
and for which a fregquency of incoming calls is low, as
shown 1in FIG. 5, +the communication service area is
sectioned éuch that a radio area covered by seven switches
71 serves as a single location area. Further, different
25 Jocation area IDs are allotted to location areas obtained
through such sectioning.
In the case that a numeral denoting a mobile station

usage category is "4"; 1.e., for a cellular phone 90 which

is operated in a large area, as shown in FIG. 6, the



15 availahle at a tine of |ocation registration can be nodified in size and
shape ¥ e to a subject nobile station usage category of cell Iar
phone 90. <3. Configuration of Management Server> 20 Next, speC|f|c27 HAY 2005
configurations of the respective devices shown in FIG 1 will be described
sequentially. FIG 8 is a block di ggr am showi ng an exanpl e hardware
configuration of nmanagenent server showmn in FIG 1. As shown in FIG 8,

managenent server 50 incl.udes y . OmMugihgatd op 5 rface
502, &PEVHHER T ORP DS (ot HBad ?E(EB]F% sgg%m&%a (asolgntrapa%r o%eggiaﬁtgeum t)
504, whi 05{1 %[)q, Irggut e‘}de GRNNAST e, e e HUS 1903 MRIBT WsS50h skangd evari ous

progra% e execu the CPU 504; and al so stores a nobile station

usage F0423{ 3d3Q 24, Wﬁlﬁo&%r%dqéﬁmmtablc&ti@lﬁ apad abwocatieon area
managenent tabl e 501b As shown in FIG 9, in nobile station usage

cat eyl ot edd ec§018cad impbidre a6 homi nedgehcatgiospolurRyt 1@nisg -
regi stered for each of nobile station IDs of cellular phones 90 which are
t he subj ectInf theconasactwhare usdeof mobhdebastat thar ¢ S cBARCISENi ce.

The nobile station IDs and the nobile station usage ca%tego unhers are
regi streumldle ¥ n imbi"I5e ist dt-ifon us8Fe eateFotyl F’ébl%h B%a Tﬁylé:gb rFance

with user contract |nforrrat|ontransmttedfrom t naI In the
exanpl @PeRIWAd| nWEFEINg, Hhdfkde nuthbERs of cAHT® Pfg%onlg% 0 arp%%used as
nobil e station

hown, | t b
15 501‘bf??§?g¥tf“%rl°é‘a8‘ﬁar%ﬁ?fm?aés? JF“C?“ 1 paRe2 Dot cloiRlAdeRRNlor 851 ©

Ion usage cat'egory number,
service area is sectioned such that a plurality of radio

10 areas along a railrcad 2 or a highway serve as a single
location area. Further, different location area IDs are
allotted to location areas obtained through such sectioning.

As described above, in the mobile communication system
1 according to the present embodiment, location areas

15 available at a time of location registration can be

modified in size and shape, responsive to a subject mobile

station usage category of cellular phone 90.

<3. Configuration of Management Server>
20 Next, specific configurations of the respective
devices shown in FIG. 1 will be described sequentially.

FIG. 8 is a block diagram showing an example hardware
configuration of management server 50 shown in FIG. 1. As
shown in FIG. 8, management server 50 includes a memory 501,

25 a communication interface 502, an evaluation DB ({DataBase)
503, and a CPU (Central Processing Unit) 504, which are
mutually connected by a bus 505.

Memory 501 stores various programs to be executed by

the CPU 504; and also stores a mobile station usage



data representing the correspondence between a |location area ID and a

swi t ciHFA4339)313& shown in FIG 10, in the case that a nobile station usage
category number is "1," location area sectioning as 20 shown in FIQ MaY 25
enpl oyed; i.e., each switch IDis used as a location area ID. In the case
that a nobile station usage category nunmber is "2," |location area
sectioning as shown in FIG 4 is enMployed; i.e., one location area IDis

set so as to correspond to four, switch |Ds. Furthe i e.gase that a
nobi | ecaedden G3kde =t kyor ¢ rﬂ)etrLoFét"Lg’n aolfé£|4¥“anla%ca |I£)€1n 5rea
sectioning as shown in FIG 5 or 6 is enployed; i.e., one location area ID
is set?’®Pas to correspond to a plurality of switch IDs of switches which

constitute fhe tacalign Riga 0423 343012 To 4N} 3R0Rs e | sathgoayse {hat
a

the nobile I'On usage category nunber is "5," as showmn in FIG 7, a

locatiof, pLead sy, def enieret sext 668 ahoagea cateyoag 2nomberhi gisnay; and
one location area IDis set so as to correspond to a 5 plurality of switch

I Dg of rsyi §€8L8aWNESH Coashi tofe mbleileocatabnonr eADsRep&rrEaglagaim to

FI 8, Comunication interface 502 is a circuit for controlling data
CoMUNG §&h&ON9 Opavti Drred rebet veesuivdiragereht as oI BBt afd@Tgat 2fay fswi t ch
40, and 10 between managenent server 50 and switches 71, which canstitute
swi t chilmg haswor lch'ﬁ(I.gﬂ:otﬂl%ﬁ@ﬁnéelsl%vdrcephonghgo“\ﬂ%lclﬁa i%t?héogug[j éct of a

contract for use of the basjc charge discount service, . eyaluati at a
such aand frtéguen®Pbéf s ocitfbACTs r%ﬁ?%?ratq%tne%?ffncélr% ng %%I I g&cﬁg

Cellu'?éggggggegoj%{%mobile station usage category table 50la in

10 accordance with user contract information transmitted from
input terminal 10. In the example shown in FIG. 9, phone
numbers of cellular phones 90 are used as mobile station
IDs.

As shown in FIG. 10, location area management table

15 501b lists, for each mobile station usage category number,
data representing the correspondence between a location
area ID and a switch ID(s}).

As shown in FIG. 10, in the case that a mobile station
usage category number is “1,” location area sectioning as

20 shown in FIG. 3 is employed; i.e., each switch ID is used
as a location area ID. In the case that a mobile station
usage category number is "2," location area sectioning as
shown in FIG. 4 is employed; i.e., one location area ID 1is
set so as to correspond to four switch IDs. Further, in

25 +the case that a mobile station usage category number is "3"
or "4," location area sectioning as shown in FIG. 5 or 6 1is
employed; 1i.e., one location area ID 1s set so as to
correspond to a plurality of switch IDs of switches which

constitute the location area.



stored | gzs#ggtion DB 503. Stored evaluation data are wused to deternine

whet hef 042 service charge is to be discounted, and, if so,

determ ne a discount rate. CPU 504 controls, through execution of va@?gGEZM5
20 prograns stored in nmenory 501, various el ements of managenent server 50
nmut ual Iy connected via bus 505. CPU %04 executes contract information
reception processing (see FIG 16) Z8d location area I D transnission

[ FIG_17), : t t i
D ana which i Fheb ane L il FiBer noRh bt e lln’ I ppeo Sats Eggey T
eval “ahﬁﬁpugcaiéon-s,-eg' 4 rahbeR figauensy and anPH&Qeleﬁl | afegquegey of

each phone’ 90 “Usi ng eval uation data stored in eval uati on DB 503,

and thgpdehshanes, WagtBay aadbﬁﬁc% aFQ423/ 330 Z7 oWlYa 2A05hwad Y ;sedndce
an

charge 1s to be discounted a discount rate. <4. conflguratlon
of LR hHgee Mpsrtyand k& lipisisa dalaatgram shewi bg daberespgoatiered ia hone
menory 60a provided in LR 60. As shown in FIG 11, for each cellular phone
90 subptuirhiligyt ood \soiiceclcodmsni cht iser tcdersyi wbighd/@enphtkete the
comuni cation service provided by nobile comunication network 30, a

| ocat i dncatean Bxfaa 10 | ocation area within which ceIIuIar phone 90 is

| ocated is registered in _honme nenory 60a, the. |l ocation D q§62
related to lHﬁQﬁnaQEkﬁléosféﬁ’o@dI§°WWFTh abx3hpre < %ﬁﬁh G 11,

[ 1 ul h 90 b t at,i | D "090- ooLl” ted
\?\Iltcﬁl nliﬁalraogcaf’rp‘g‘hlﬁr ggrha v IJsff‘ﬁggfjl o?ia acroeném‘?%l %gg%pg i(%).]er.fggt‘fgggf et he

radi o d2en3M5RY %Wb%&h é%%¥e20156 02 Ba%@%a§' a4 £ @083 gi,n éﬁ@

schena |c I'ag ram sh
10 between management server 50 and switches 71, which

constitute switching network 70.

For each cellular phone 90 which is the subject of a
contract for use of the basic charge discount service,
evaluation data such as a freguency of location

15 registration or incoming calls of cellular phone 90 are
stored in evaluation DB 503. Stored evaluation data are
used to determine whether a basic service charge is to be
discounted, and, if so, to determine a discount rate.

CPU 504 controls, through execution of various

20 programs stored in memory 501, various elements of
management server 50 mutually connected via bus 505. CPU
504 executes contract information reception processing (see
FIG. 16) and location area ID transmission processing (see
FIG. 17), which are particular to the present embodiment

25 and which will be described later.

Further, each month, CPU 504 evaluates location
registration frequency and incoming call frequency of each
cellular phone 90 wusing evaluation data stored 1in

evaluation DB 503, and then determines whether a basic



<5. Configuration of Switch> 20 FIG 12 is a bl ock di agram show ng an
exarrpl%o‘}g}/d%/\}a}% configuration of switch 71 shown in FIG 1. As sh nz
FIG 12, switch 71 includes a nmenory 711, a conmuni cation interfacg\ﬁ\g?g,UGS
and a CPU 713, which are nutually connected by a bus 714. 25 Menory 711
stores various prograns to be execute)d by CPU 713. Further, menory 711 has
a switch ID storage area 71la and #1ocation area ID storage area 711b. As

Stor ageest e 7 ERar o +F okbr bt 1 EreBiES, Sl 3 B 0s UG s

Iocati](_;)g grea ID for location registration of a cellular phone 90 having a
nobi | € sFation usage category nunber "1." As shown in FIG 13B, |ocation
area ID storage area 5 711b stores four location area IDS for nobile
station usage category nunbers "2" to "5" which have been received from
managespnt 88h¥eHur@tibach f qurRtiome anemokP>serves as information for
identifying a |ocation area which includes a radio area covered by swtch
71sin each Focatildn isea I0isgpcdnoshpating rdabadreg igd@r 4dr inod@i®dHn
registration of a cellular phone 90 having a nobile station usage category
nunbermefotg" &0 "BrovededunizalRontd nt erkac&he¥? i §naFdiGcul t /f orOT
controlling data_communication betmeeB&smﬁtch 71, and 15 mana qﬂﬁﬂ% server

50, LRe®oh aRdlglpsr RIRnG S $4PS6FIBA0d & 4 i BhE-BoTOERY control s
yﬁrhgﬁéggbggg?t$ﬂgpo%m‘éggké% LRCQNAN  CBAQEH | QR Qi JAT IS, LT a5 stored
mobile communication network 30, a location area ID of a

10 location area within which cellular phone 90 is located is
registered in home memory 60a, the location area ID being
related to the subject mobile station ID. In the example
shown in FIG. 11, a cellular phone 90 having mobile station
ID "090-1000-0001" is located within a location area having

15 location area ID "#201"; i.e., any of the radio areas
having switch IDs ©"001," "002," “007," and "008" in the

schematic diagram shown in FIG. 4.

<5. Configuration of Switch>

20 FIG. 12 is a block diagram showing an example hardware
configuration of switch 71 shown in FIG. 1. As shown in
FIG. 12, switch 71 includes a memory 711, a communication
interface 712, and a CPU 713, which are mutually connected
by a bus 714.

25 Memory 711 stores various programs to be executed by
CPU 713. Further, memory 711 has a switch ID storage area
711a and a location area ID storage area 711lb.

As shown in FIG. 137, the switch ID of switch 71 is

stored in switch ID storage area 71la. This switch ID 1s



various ele ts being nutually connected by bus 714. CPU 20 713 transmts
to ea(FIQ‘I&f}/gng stations 80 connected to switch 71 the total of f'g gw 2005
| ocation area | Ds, each of which corresponds to nobile station us g '
category nunmbers "1" to "5" stored in switch ID storage area 711la and

| ocation area |ID storage area 711b. Ehi S processing is 25 particular to the
present enbodi nent. Further, CPU 71% redirects to LR 60 a | ocation

regi stratjon request._.signa r FLied Jfamae! Lehastphene b #i a base
stati oI %0, 2262 Orﬁau‘bh‘?fgt il"gﬁg“o?lr}%gfs&e£8t ation> F042§/3130 27 MAY 2005 29
FIG 14

i ! | agh aRShW g b IeXpaP st dtairsinateageond agagatiyon of
base sta]tlﬁ]olra]algogglﬁg\%lnalgn Fl Gcﬁi&. As shown in FIG 14, base station 80

i ncl udggueenpry 801, a communication interface 802, a radio
comuni cation unit 803, 5 and a CPU 804, which are mutually connected by a

bus 805. MxOEWCS@] 54 0FES .valBBys Jmaaritne ercte EReSHERYYy 2EPB 804,
and other data. Further, nmenory 801 is used as a work area in which, for
exanpl i 14 i steotesafbon doeadin farea nbbs| ot AOHA &Sttt tAR eY8PI nunber s
"1" to "5" received 10 fromswtch 71 and ot herbdata are te orfgroglly

st or ed:a Gy SEMPETS nt2f f &8 'F02 VBighiRANF t PPEP ITESMiTorTi ng dat a
communi cati on perforned between bhas tat] 80 i t Radi o
conmuriiaRA 9 FRelhi tSBOSET s Equi pp ﬁc&i tio%‘grll{_'g?g aan]?'g%n?%%%taér%ds c%%t rols

radi o daja copmuni gati on d_wi+ c I nen8@udeader
rm Bo4O%, a%%g‘géﬁﬁ%ﬂ? Mt eagbhncallldl afhithenen8Qu

cont r ot 67 cation unit 803 generates a control
Si gna|aV\'*}ia<&ﬁ38iep§£§Qe%JJé&eerﬁ 0¢3t i oRieERa 11Ds ihoreahi l@cestiain oanesage

category nu 1" to "5" reCeived from20 switch 71, and other data. The

' cqnt r olest 99A! phetarngdishd is used for location registration of a
cellular phone 90 having a mobile station usage category
number of "2" to "5."

Communication interface 712 is a circuit for
controlling data communication between switch 71, and

15 management server 50, LR 60, and other switches 71, or base
stations 80.

CPU 713 controls various elements of switch 71 through
execution of various programs stored in memory 711, the
various elements being mutually connected by bus 714. CPU

20 713 transmits to each of base stations 80 connected to
switch 71 the total of five location area IDs, each of
which corresponds to mobile station usage category numbers
“1" to "5" stored in switch ID storage area 7lla and
location area ID storage area 71lb. This processing 1is

25 particular to the present embodiment. Further, CPU 713

redirects to LR 60 a location registration request signal

transmitted from cellular phone 90 via base station 80.

<6. Configuration of Base Station>



signal_which js transmtted intermttently between base station 8
ceIIuI%94%%6%%3%O using a control channely (CCH), and. is used forP7ﬂﬂ¢ZMS
transm ssion and reception of data, such as information and various
control signals, including 25 those for |ocation registration, between
nobil e comuni cati on network 30 an ach cellul ar phone 90. Further,
radi o communi cation unit 803 generat’es a radio signal for transmtting

packet data voi,ce _dat g { vVQl GO iGRL | O e RARHO C HRRMRILRE | ON

unit 803 trgﬂé’m (tié tlﬁeaaFg)&%lélg%ggr% VAY 20%? 30 thus?gener ated signals
to cel Lulat nhang 90 W &AM eapaci8A380 MiokAvein FadLO1CoMAsnistadwon unit
803 ref@vag via “antenna 803a a control signal transmtted fromcellul ar

5 phong,90;p@d despdylsdes dther tomt red sirgraldés taemedmyoopt Bhl a |@cation

regi stration request signal and other signals. Further, radio
comMuNisihi R clftiilo 8% teackd vess 82 , r adiraddiogwaimmuuntad hiey pRékedOdat a or
voi ce data for voice communication, and denmodul ates the received data to
t hey ebyndl@ abUais® dpackeichiaare onuyBRdd YJSOANSSHEBORY cdnPr8l §0vari ous

el ements of base station 80 nut uaI_Ié connect ed bg bL%DBOS glh;a ugl?
execution oMeweriyou®0l pEsgrafs E1biels) PHRHHATS 862 RPUSEET ELSc (s

Cecept FBH 110ae RO FRRE. BRGR 20y SHRIEh: alemopd: (1obi oF L8 tha prasent

! ch'are ticular to the present
Fadi o VEGeaat b Bea S8 Lt AT o o GETUI e Phones FI G
15 is g hligek diagfam sRAYNIcFPec§3@PPIfukEnare to "5" received

10 from switch 71 and other data are temporarily stored.
Communication interface 802 is a circuilt for
controlling data communication performed between base
station 80 and switch 71.
Radio communication unit 803 1is equipped with an
15 antenna 803a and controls radio data communication
performed with each cellular phone 90. Under control of
CPU 804, radio communication unit 803 generates a control
signal which includes five location area IDs for mobile
station usage category numbers "1" to "5v received from
20 switch 71, and other data. The control signal is a radio
signal which 1is transmitted intermittently between base
station 80 and cellular phone 90 using a control channel
(CCH), and. is used for transmission and reception of data,
such as information and various control signals, including
25 those for location registration, between mobile
communication network 30 and each cellular phone 90.
Further, radio communication unit 803 generates a radio

signal for transmitting packet data or voice data for voice

communication. Radio communication unit 803 transmits the



configuration of cellular phone 90 shown in FIG 1. As shown in FIG 15,
cel |l ul &42&{&1@%0 includes a radio comrunication unit 901, an oper t'.9
unit 902, a voice 25 comrunication processing unit 903, a display émﬂ &@Qﬁ
a storage unit 905, and a CPU 909, which are nmutually connected by a bus
910. Radi o comuni cation unit 901 iggequi pped with an antenna 90la and

controls radi o data comuni cati on F0423/3130 Z7 MAY 1005 31 performed with
base station 80. Under control of rafdi f cyprupiigat fjaferplat 901
gener é:tbéés‘ag%“ﬁf?Bngi@h%?aifncﬁ%dgr%glgpﬁg%rcaﬁ on registration request

Si gnalgqé:urther, radi o communi cation unit 901 generates a radio signal for
5 transmiti ng packet data or voice data for voice conmunication. Radio

conmuni cat iﬁ&&&b&r?o%ééfﬁs@drﬁnﬁrhﬁcatbbﬁ- genet atedB sirgealivds bdse
station 80 via antenna 90la. Mreover, radi o communi cation unit 901

recei Vestadnma aUBRNNG 98dataolonksighadi ghaknsmatswa t Edofy ofrehadsd 3t ati on
10 80, and denodul ates the control signal to obtain five |ocation area |Ds
f o5 Mhdge Sted | emdisdemodatlegrry rirhercontrpl t §ignal afkg ofREFEPY
information. Further, radio comunication unit 901 receives a radio signal
cont ai obbEin paxk dOddti®Tor e ied 1R F0R oF SIRET ¢ Sflif taih, O&ﬁi(frlS
denodul ates the received data,to obtain. voice data,or ; a.

Qper at$ banahst 9T NG BREHOWTHHHHA A PRy U8t kgeoygafégé%g%t £ ng

TS o R RTINS, Ly esems omeg s
communi cat| 00 . .RGAGESHNY dhda 93 EBCkides R divE DD, ta shealdry a
10 obtain packet data or voice data.

CPU 804 controls various elements of base station 80
mutually connected by bus 805, through execution of various
programs stored in memory 801. CPU 804 executes control
signal transmission processing (see FIG. 18) and control

15 signal reception processing (see FIG. 20), which are
particular to the present embodiment, to thereby exchange

control signals with cellular phone 90 wvia radio

communication unit 803.

20 <7. Configuration of Cellular Phone>
FIG. 15 is a block diagram showing an example hardware
configuration of cellular phone 30 shown in FIG. 1. As
shown in FIG. 15, cellular phone 90 includes a radio
communication unit 901, an operation unit 902, a voice
25 communication processing unit 903, a display unit 904, a
storage unit 905, and a c¢cpU 909, which are mutually
connected by a bus 910.
radio communication unit 901 1is equipped with an

antenna 901a and controls radio data communication



VOi ce processing section, etc., and under the control of CPU 909, perforns
voi ce Eohidmt £ i on processing, including call connection/disconnecz'qa
processing. Display unit 904 25 includes a liquid crystal display pa ZP'&#@H
a drive circuit for controlling a display operation of the liquid crystal

di splay panel. Storage unit 905 includes ROM (Read Only Menory) 906, RAM
(Random Access Menory) 907, and nonvbl ati | e menory 908 F0423/ 3130 27 NAY

2005 32 h SRAM (St at i A EEP El tri |

Pr ogr a%%ggmﬁgza’ Gk ﬁ%%o%‘g?%%r ?{) S pﬁgg‘?grré:%tcnécr nge%(ie,cg? g’?iagﬁiyge’CPU 909
d ot her,. dat . : ' ) i : 5 of
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t enpor ari red. e nmenory 908 1 ncludes a nobile station usage

cat egof Y4y Memmif A0€i Gh eandR8H 0 R geneaniteay ea Iriddil) signage foea 908b,
and a nobile station ID storage area 908c. The nobile station usage

categotyansfherialy cephukar phana 90orecevoidef raiatbhase Bimti orp B S

stored in nobile station usage category nunber storage area 908a. The 15

| ocat i commneachbiom.a | Bedipocommmigathionwiind S utaanspidse YL s

present is stored in current area ID storage area 908b. The nggile station
a

I D of thhBupanephdes g0.9nalsy et RAsenskakiicd &%hiiismh 3 ePBRagd 1drea 908c

at the tine of, for exanple, purchase af cellul ar on 0, 909
control s valP&&sv&enehfis L6f ‘E:gWHPéFaﬁHﬁ)ﬁle %ltrru?@gl Ilie‘%%ﬁ‘ﬁ%gtggl y bus

210, throUgR CX8IY Lol ¥B1 T 8¥§naR" QU AHER A OES U EmSbAEA0S ¢t 1005 CPU

10 80, and demodulates the control signal to obtain five
location area IDs for mobile station usage category numbers
"1" to "5", and other information. Further, radio
communication unit 901 receives a radio signal containing
packet data or voice data for voice communication, and

15 demodulates the received data to obtain voice data or
packet data.

Operation unit 902 is equipped with a plurality of
keys for inputting numerals, letters, and operation
commands, and in accordance with operation of these keys

20 outputs operation signals to CPU 909. Voice communication
processing unit 903 includes a microphone, a speaker, a
voice processing section, etc., and under the control of
CPU 909, performs voice communication processing, including
call connection/disconnection processing. Display unit 904

25 includes a liguid crystal display panel and a drive circuit
for controlling a display operation of the liquid crystal
display panel.

Storage unit 905 includes ROM (Read Only Memory) 906,

RAM (Random Access Memory) 907, and nonvolatile memory 908



| ocation registration processing (see FIG 19), which is particular
presenfoé%%gaﬂﬁﬁnt, to transmt a control 25 signal including a Ioc&%fﬂﬁ}ﬁﬁ5
regi stration request signal fromradio conmunication unit 901 to base
station 80 when, for exanple, cellular phone 90 is operated in another

| ocation area. The configuration of ﬁ)bi | e conmuni cation system 1

F0423/ 3130 Z7 MAY 2005 33 according”’to the present enbodi nent has been

d i bed b A2, ' f E ' A ' h of
he heonchs 3% St Zseabieo ) Por EPRIT M pedbE L oaRRe bl cach ©
proces?gggzaﬁ¥%§f§aﬁg{gq@ﬁlgngggbggqt will be described. <1. Contract

n

Oper at rst, {0 receive t basi ¢ charge discount service, a user

signs a conb&yﬂ?&g rég&gﬁsshgp.bénegggﬁﬁgg;igg ¢>® ®fot haaseswvnse, the
|

user provides the service operator with information for use in deciding on
a nobi gt Aldeon teade i saremonyef.or rogd lad ariphesed9as 5 wBudh améar mation
I ncl udes a honme range of the user, frequently used neans of transportation
or sIVbiEg ¢BUQ.909 t riai nwhdayh, \fdle n@ipcatidnanasepecied ffeyuardylibe
incomng calls to cellular phone 90. Once a category i s decided, a person
wor ki ngtatiome ug@gehopatepory, numbersputltet® nabP"10cee@eyedont FaBt
information in relation to the basic charge di scount servicg, whi ch

infornﬁﬁﬁ@nﬁQQﬂiﬁﬂxﬁQi?ﬁ%i?éh§Fa9?Gﬁ'&§§Q§EW£ﬂﬁﬁﬁ&§Ynﬁﬁﬁg? desi gnati ng
Pt EACT e LR AR T CRELE e
50 category number storage area 908a, a current area ID

10 storage area 908b, and a mobile station ID storage area
908c.

The mobile station usage category number of cellular
phone 90 received from base station 80 is stored in mobile
station usage category number storage area 908a. The

15 location area ID of a location area within which cellular
phone 90 is present is stored in current area ID storage
area 908b. The mobile station ID of cellular phone 90 is
written in mobile station ID storage area 908c at the time
of, for example, purchase of cellular phone 90.

20 CPU 909 controls various elements of cellular phone 90
mutually connected by bus 910, through execution of various
programs stored in storage unit 905. CPU 909 executes
location registration processing (see FIG. 19), which 1is
particular to the present embodiment, to transmit a control

25 signal including a location registration request signal
from radio communication unit 901 to base station 80 when,
for example, cellular phone 90 is operated in another
location area.

The configuration of mobile communication system 1



of nobile %ﬂfnunication network 30 via intranet 20. Mnagenent server 50,
t

upon rid 1t t he user contract information, starts contract infdrinaYi 2065
reception processing, as shown in FIG 16. F0423/3130 7 7 MAY 2005 34 As
shown in FIG 16, CPU 504 of managenent server 50 first updates nobile
station usage category table 501la ng{ovided in menory 501 in accordance
with recei ved user contract infornation (step 5101). That is, on the basis

of 5 the user contract, i nfor .on, > to t bj - j on
usage %%?%5§+anuﬂ%eft%? 8%$$€%g? p%%ﬁ%hg@épn ﬁ§§i|§g§?gt?%§ﬁﬁ§§§9

cat egofy bl e 501a for cellular phone 90 which is the subject of a new
contract entered into for using the basic charge di scount service, or for
whi ch 10 contract details have been changed. In this way, the nobile
station usage category nunber is related to the nobile station ID of each
cel | ul ary phoper0iobubsequarsd yme®PU 504 deternines whether cellular phone
90 for which the nobile station usage category nunber 15 storing
precessi ng Rastheeoppeatiomedoifn ehehabode ddscr ideyd cssep i810RObLIE new
user of the service (step S102). \Wen cellular phone 90 is not .a new user,
CPU 50dompunieatidono stspe®1d4 LopHemr 2 NG| 8N HHeHel 988 | BrogeSs&Mi%ied to be
a new user of the service, CPU 504'i$tﬁ 2 mﬁthhﬁ val uation DB 503 a

menor yO &r BBef Breseati e IRt i BhtdabPs 6F°E& W %r phone 90 (step 5103).
As described, evaluation data are required in determ ning whether the
basic service charge is to be discounted, and, if so, to determne a

diSCO“QE_réBﬁtr%@tSw§¥¥HE¥Eﬁy> CPU 504 transmts the nobile station

10 First, to receive the basic charge discount service, a
user signs a contract at a sales shop. In contracting use
of the service, the user provides the service operator with
information for use in deciding on a mobile station usage
category for cellular phone 90.

15 Such information includes a home range of the user,
frequently used means of transportation or moving {e.g.,
train, car, walking), and an expected frequency of incoming
calls to cellular phone 90.

Once a category is decided, a person working at the

20 shop inputs, into input terminal 10, user contract
information in relation to the basic charge discount
service, which information includes a mobile station usage
category number designating the usage category chosen.
Input terminal 10 converts the user contract information to

25 packet data and transmits the data to management server 50
of mobile communication network 30 via intranet 20.

Management server 50, upon receipt of the user
contract information, starts contract information reception

processing, as shown in FIG. 16.



usage ggh %orﬁ3 unber, via switching network 70 and base station 80, to
cel |l ul g Jﬁ 0 for which a contract for using the basic charge gU$q9qm§
service has been placed or the cellular phone 90 for which the contents o
a contract F0423/3130 2 7 MAY 2005 35 have been changed (step S104), and
ends the contract information recepti,on processing. Wen cellular phone 90
receives the nobile station wusage c #egory nunber from base station 80

whi ch cover s.a ¢ oradiyg afga. vk LAl 5Celd Uhata PDABRO%d ;S d 0cgbed.

cellular ph ores rmb | e stat1 on usage category

”Dbilefé%\:g;[ o ) A C%Foecgﬂré' WPelo st Qf Pife Ar@a e §OBR OfapPaVOLALA! €

menory <2 OQperation in Transmtting Changed Locatlon Area | D > As

in theﬂﬁﬁ%&glﬂe&ﬁéma\%orﬁo§V\Aﬂrpha61;ofta&ndm WBNDI yedélyekdocasieen area
| D storage area 711b in ich location area |IDs for each of the nobile

st at i ordiftage-t Chifgonythionbgsse?'s1wl ' 5" Bhetsieredn Ithe wagaseofhat, 15
for exanmple, there is any nodification in definitions of boundaries of

| ocat | drhear eaesectdor dat t dnformat eeonsdU neléssdrgras ﬁh@ns‘hﬁ’bléﬁanged

| ocation IDs from managenent server 50 to switch 71. F

f | onch&tatsifoni AF At atGHPIPER | THMDHL r%f‘lsnﬁ’%%]r'b%aﬁr oEBQEangﬁerf'Br med by

CPU 504 of. the mapagenent server 50. CP 50 tarts atio rea | D
t r ansm™R e F RN S qHEN PHELH i UJp%t ?0 Ioc%ll%aar}“;ea H?§ changed

or whe 1_4@%@;&& QT {@é?é'{;ﬁ gpﬁégg 4 ﬁepa@{e@nk@%éds 16681 fsgfrom

swi tch _ Shown i'n Irst specifies swtch to
whi ch | acald on il egddis: arg dyde dighsantt esefoi€8, or for Wthh

' 10 contract details have been changed. In this way, the
mobile station usage category number is related to the
mobile station ID of each cellular phone 90.

Subsequently, CPU 504 determines whether cellular
phone 90 for which the mobile station usage category number

15 storing processing has been performed in the above
described step S101 is a new user of the service (step
5102). When cellular phone 90 is not a new user, CPU 504
proceeds to step S104. When cellular phone 90 is
determined to be a new user of the service, CPU 504 sets

20 within evaluation DB 503 a memory area for storing
evaluation data of cellular phone 90 (step §103). As
described, evaluation data are reguired in determining
whether the basic service charge is to be discounted, and,
if so, to determine a discount rate.

25 Subsequently, CPU 504 transmits the mobile station
usage category number, via switching network 70 and base
station 80, to cellular phone 90 for which a contract for

using the basic charge discount service has been placed or

the cellular phone 90 for which the contents of a contract



S201) . E%mgg%l y, while referring to |ocation area managenent table
501b of 1 in accordance with the switch ID of the specifi?qMAYZME
switch 71, CPU 504 obtains four F0423/3130 2 7 MAY 2005 36 |ocation area

I Ds for nobile station usage category nunbers "2" to "5" for the radio
area covered by the specified switch 71 (step 5202). The switch ID of
switch 71 itself is used as a |locati*on area ID for the nobile station
usage cateqory nurber "1", sp tha 504 dpes not have tQ btain an 1D
hor ot A1 Porn e S BoIP R an REER | Ra Tvrai 1 SUTET ocabf onCOBPEACHDs vi a
conmuni.cad | ' r to dheswiech 71 specified in the above

descri ble %%pﬁ%ﬁli%gtggggégog) 1 u%géquent |y, CPU 504 determ nes

whet her the yipcat icQn 1. @£A IHAIIANYY STeeR iRiRCeshNIndYEl ebespgEfignmed for
other switches 71 (step 5204). Wen CPU 504 determ nes that the 1ocation
area | RQddqgnsahsagoryprmaRsst NG rowstbdee pecheiond 8J owhatherconetshas 71,
CPU 504 returns to the above 15 described step 5201. When CPU 504

det 8r mneabkid hatrdahe wiltdciat | ovh arlea ¢€livhasm sbona pPdcessi nhohateldeen
performed for all the relevant switches 71, CPU 504 ends the | ocation

area | BaXklansan sehonepfdcesseovgs When ipvhl ©f SEAE1PE| evdaTe sonteresy7l
receives the 20 four_location area IDs for nobile station usage category

nunber SUEHELR oL ORI LG, SEALIOTe RS AT VERTEHO EaBHIORS GHH-OFAIEt BFEE t hese

| ocat i rea IDs in,ifs,locatian I D storage area 711b provided

Wi t hi n%:beaflﬂ)ﬁ?f ﬂcigv%h?{:ﬁé?, MeEE ?ﬁ‘ch 71 transnits, via communication
interface 712, 25 a location area ID for nobile station usage category
nunber "1" to "5" stored in switch ID storage area 71la and

10 <2. Operation in Transmitting Changed Location Area ID >

As in the foregoing description, switch 71 has, 1in
memory 711, location area ID storage area 711lb in which
location area IDs for each of the mobile station usage
category numbers “2" to “5" are stored. In the case that,

15 for example, there is any modification in definitions of
boundaries of location area section patterns, 1t becomes
necessary to transmit changed location IDs from management
server 50 to switch 71.

FIG. 17 1is a flowchart showing location area ID

20 transmission processing performed by CPU 504 of the
management server 50. CPU 504 starts the location area ID
transmission processing when the section pattern of local
areas is changed or when a request for transmission of
location area IDs is received from switch 71.

25 As shown in FIG. 17, CPU 504 first specifies switch 71
to which location area IDs are to be transmitted (step
S201). Subsequently, while referring to location area
management table 501lb of memory 501 in accordance with the

switch ID of the specified switch 71, CPU 504 obtains four



| ocation area |.Ds for nobile station usage category nunbers "2" to "5"

st or ed Fi%4 23624%n area 1D storage area 711b to each of base stati? 80
connected to switch 71, F0423/3130 27 NMAY 2005 37 Base stations 8027 &6Ei
| ocation area IDs for each of the nobile station usage category nunbers
"1" to "5" transmtted fromswtch _Z’% and store themin nmenory 801 (step
S302 of FIG 18). 5 <3. Qperation in“Tfransmtting Control Signal> Base

station 80 intermttently_transni.t.s r h | ul ar
phone gﬁ’qadzcléjtrboa"f%ai ?ésr§8fom§$ 2 © %)ﬁaegf%/ea Sg%t %%nr{eéé]rote% Fﬁgggg%ed in
menory ,801.,10 R G [ f char oW t hgn sl SSi on
processﬁ%g Bérfo%ned%§§ gﬁ% S%Q&%? 6%%%9 2#&??%%98%91CEEFSS%Pg%%??EG{he
controlg. iyl 71 aRe@SA QI ) Proeassi Hgivehi a8 et | ywhycheans otsefllgr
exanple, timer interruption. 15 As shown in FIG 18, CPU 804 first checks
whet herj SCRi4eB04s has 1icecai Mad idheaf Tve floacatho®mmabidel Bt ftoromobshge
station usage category nunbers "1" to "5" fromswitch 71 (step S301). Wen
CPUs 804 dw@asyomt memdiened “tlMg | scattbat atRd 1T%% CREBOAORr obevds te Step
5303. When CPU 804 has 20 received the location area |IDs, CPU 804 stores
t he | DeobtaimenwriD gohersfep-5302). Subsequently, CPU 804 deternines
whether a timng for instructing t.he trgnsnission f contysol ELgnal has
nC35t

cone (step BBYD). CRik 04 nrRB mﬂﬁ§trﬁ ?in%bFﬂé“? ansftsi of* a
SR R I T e EEE R S R T v e
for specified in the above described step S201 (step 5203).

10 Subsequently, CPU 504 determines whether the location
area ID transmission processing must be performed for other
switches 71 (step S204). When CPU 504 determines that the
location area ID transmission processing must be performed
for other switches 71, CPU 504 returns to the above

15 described step S5201. Wwhen CPU 504 determines that the
location area ID transmission processing has been performed
for all the relevant switches 71, CPU 504 ends the location
area ID transmission processing.

When each of the relevant switches 71 receives the

20 four location area IDs for mobile station usage category
numbers "2" to “5" from management server 50, each switch
71 stores these location area IDs in its location area ID
storage area 711b provided within memory 711. Further,
each switeh 71 transmits, via communication interface 712,

25 a location area ID for mobile station usage category number
"1* to "5" stored 1in switch ID storage area 711la and
location area IDs for mobile station usage category numbers

“3" to “5" stored in location area ID storage area 711b to

each of base stations 80 connected to switch 71.



genera f e control signal. Wen CPU 804 determnes that th M0
for ?P%é??’&érat he transm soion of 5 F0423/ 3130 29 NAY 2005 38 oot 1) 26t

signal has come, CPU 804 reads the location area |1Ds for nobile station

usage category nunbers "1" to "5" fromnenory 801 and transmts themto

radi o communi cation wunit 803 togethg& with a command for instructing the
5 transm ssion of a control signal ep S304). In response, radio

cormuni cat :fs%fs‘é“'é 084 %r% LR A efo@af%ﬁrgkeﬁ' gl ddicl i nd, gas

br oadcast orna 1on, the |l ocation area nobiTe "stati on usage

cat egORRNUGHYS & s {5n 14aA3H1 t Ledebicdh Rl s They 40 by oadsast

i nformati on refers toIn ornatro cont ai n a broadcastrng channel

( BCCH) tiranishe ta@ r ekofhaspetent e , bagadeasdidgrabannal hémdry 801
uni -di recti onal channel used for broadcastrng control |nfornat|on from

base st attiepn S3W2 £ edrTh. céBhul ar phone 90. 15 Via antenna 803a, radio
communi cation unit 803 transmts the generated control signal to cellular
phdnes 90 located in the corresponding radio area. Subsequently, radio
communi cation unit 803 transmts to CPU 804 a transm ssion conpletion
not i ce <Bndi%®aniatgl bt eTFARSHL tEd g SeNHLAY ohighalhe control signal. Upon

reception of the transm ssjion c | etion potice fromradi o comuni cat
ni £ 808 (S PAP SR EIEPU B4 TR CORLY ol FEGHRES 1 1 AR HASFERL

Processhildina® o HETALi o LA BRUIS! &g g becasi on reCelluliar ghare 90

upon r&Ception Bt % con r om base s atron carri s ouT a
locati ep o &givyd rl%déz’tf'loﬂ?rgf'@ﬁs'lﬁg fs‘%%ﬂ&ﬁ'lsd' GhéMiOry t §opwn location in the

‘netmork FIG 19 i1s a flowhart show ng | ocation registration

10 FIG. 18 is a flowchart showing control signal
transmission processing performed by CPU 804 of base
station 80. CPU 804 starts the control signal transmission
processing periodically by means of, for example, timer
interruption.

15 As shown in FIG. 18, CPU 804 first checks whether CPU
804 has received the five location area IDs for mobile
station usage category numbers "1" to “5" from switch 71
(step S301). When CPU 804 has not received the location
area IDs, CPU 804 proceeds to Step S303. Wwhen CPU 804 has

20 received the location area IDs, CPU 804 stores the IDs 1in
memory 801 (step S302).

Subsequently, CPU B804 determines whether a timing for
instructing the transmission of a control signal has come
(step S303). The timing for instructing the transmission

25 of a control signal is determined in consideration of a
timing of sending out a <control signal which is
intermittently sent out and a time period required for

generation of the control signal. When CPU 804 determines

that the timing for instructing the transmission of a



F0423/313Q 217 Y 2005 39 processing performed by CPU 909 of cellul ar
phone .4%@61%09 starts the location registration processing upon27 MAY 2005
intermttent receipt of a control signal frombase station 80. 5 As shown
in FIG 19, CPU 909 first obtains the |location area IDs for nobile station
usage category nunbers "1" to "5" cgﬁt ained in the control signal

denodul ated in radi o comrunication It 901 (step 5401). CPU 909 then

Stores JA% A PCaLi GRaA" Had ool RAME0 B0 SuPSEAUC Y. 16U 18P0 a0t ai ns a
Sstati e s y

nobi | e on Usdge category nunbér from no ation usage categor

nunmber S Or ag¢ HRA 083t akSleP R4Rge cHIGo PUnddd <t ains g d 0egki on

area |D corresponding to the nobilé station usage category nunber of

cel | ul arrdahonem8Py FMNTahhe H1eGaid Ofs atgaml R S+aAEE idbmmdn RAME96% (st ep
5403). Subsequently, CPU 909 conpares the obtained |ocation area ID and

t he | oaatiiton sr>ra Hdystioeed whthur aentoamaad D fcat oriaget mueai 898bthet ep
5404). On the basis of the conparison result, CPU 909 determ nes whet her

t he5| ogatdmami2fi am eaf | Bscand railf fseransl f (dhepa8hOédher (step 5405). Wen
CPU 909 determnes that the |location area IDs are the sane (step 5405:

No); i.e., viien CPEPODSedet efafiHes CPRBUNIAAtIN pRBAE 9B Kas EdHECnuously
remained wwthin the sane Iomi on _area, CPU 9Q9 ends the location

regi st ERTUR Y5 proceS8Pfig° eﬁl@p@iQOQla‘ég‘E M'des t A&t t%o?ggﬁﬂ:on area
L0 G RSN ofF ety METATRY LS TSt
the mobid&RIAF I PEnbEref H0423{ 3180 transmitted from CPU 804. The
10 broadcast information refers to information contained in a
broadcasting channel (BCCH) 1in the control channel; the
broadcasting channel is a uni-directional channel used for
broadcasting control information from base station 80 to
each cellular phone 90.
15 Via antenna 803a, radio communication unit 803
transmits the generated control signal to cellular phones
90 located in the corresponding radio area. Subsequently,
radio communication unit 803 transmits to CPU 804 a
transmission completion notice 1indicating completion of
20 transmission of the control signal. Upon reception of the
transmission completion notice from radio communication

unit 803 (step S305), CPU 804 ends the control signal

transmission processing.

25 <4. Operation in Registering Location >
Cellular phone 90, upon reception of a contrecl signal
from base station 80, carries out a location registration
processing for registering its own location in the network.

FIG. 19 is a flowchart showing location registration



2 7 NA¥‘%%$§%£ghcellular phone 90 from nobile station |ID storage area 908c
and obt'd t ocation area ID specified in the above described guefy 05
S403 (step S406). Subsequently, CPU 909 transnmits to radi o conmunication
unit 901 the nobile 5 station ID, the location area ID, and a command for
instructing transm ssion of a |ocati regi stration request signal (step
S407). In response thereto, radio co nication unit 901 generates a

cont rolo slanal; i 68, Faehides,, agpseaghals Gal11y 18! Bhanmlden. LB

Iocatiéﬁrreg!s% n-reguest “si gnal “cont-ai ni ng receive e station
I D and Jpratipgrpasea télleP-n 186a8¢BA" L& £Rld r A0 O ™ x@&és?é(iq{tietﬁpon

information containe a separate cell channel (SCCH) in t control

channeljntard efent heeseRratsr cgl bogltadels ignal bifrdm didct senakioahannel
used for exchanging control information between base stations 80 and

cel | ul @0 phones 90. Radi o communication unit 901 then transmts the
generated control signal to base station 80 via antenna 90l1a. The control
si ghal cont &si nghowe | doat FO6.2010egi SPUat i99P r st sblgpalings taeei ved
by base station 80, and the location registration request signal contained
in thdGt¥or argaalDes foramahiieds FabaPPale AgCAGHEBI Y P URREES vi a
switch 71. Wen _the current area jnformatio cel | 0.is

s )L | %} N of . é]arcﬁgfqg i
updated}ln Y%co daﬁ%%nﬁffﬂeghéJ?S ?%0899_61106%$$%ﬁ_r FT4Ht O r Quest
Sronal Lkt Gog o0 scallan oo Hlon, TauEs | e g g o0

to base's viaswi tch™ { i ncor porates _
regi st ratd, Qi CORp! 8w 1BAL .G d Nk ain cmhggg—ﬁu gRAlbsuuhdR@ngm Epui t to

cel lular phone 90 which F0423/3130 27 NAY 2
" 10 909 obtains a mobile station usage category number from
mobile station usage category number storage area 908a
(step 5402). Then, CPU 909 obtains a location area 1ID
corresponding to the mobile station usage category number
of cellular phone 90, among the location area IDs stored in
15 RAM 907 (step S5403).

Subsequently, CPU 909 compares the obtained location
area ID and the location area ID stered in current area ID
storage area 908b (step S404). On the basis of the
comparison result, CPU 909 determines whether the location

20 area IDs are different from each other (step 5405).

When CPU 909 determines that the location area IDs are
the same (step S405: No); i.e., when CPU 909 determines
that cellular phone 90 has continuously remained within the
same location area, CPU 909 ends the location registration

25 processing.
When CPU 909 determines that the location area IDs
are different (step S5405: Yes); 1i.e., when CPU 909

determines that cellular phone 90 has moved to a different

location area, CPU 909 reads the mobile station ID of



41 has _ari.ginglly issued the |ocation registration request. The details

w | | bg%éggégﬁggd later in relation to control signal reception pro%ﬁssing
(see FIG 20) perforned at base station 80. 5 Upon reception of t hé MAY 2005
regi stration conpletion notice via radio conmunication unit 901 (step
$408), CPU 909 of cellular phone 90 Beplaces the location area ID stored
in current area |ID storage area 9086 with the |ocation area ID specified

|0 the 29QY8 AeserRedos! o ot Giob $1EP ¥R Al <{0-hben s bbe
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| ocati on regi on processi ng. ocatlon regil str I On processing 1S

perforngd abgea iween KPU190%A oo elardaar tphanseO0s febects that 4pgveowver of

cel l ul ar phone 90 has been turned on. That is, when cellular phone 90 is

turned geicrGPe P08 teg estgsa |Heapi @y dd) ar eashbBseqneptngndi agut ogdbbs own
nobi |l e station usage category nunber anong the |ocation area | Ds contained
I n  comfragsmsitgnal td r ansdidt edobmam ibestei et at upbht 80981d ttheansmobsleo base
station 80 a location registration request signal including the selected

| ocat i stadriem | Dland tX® ilscawnonobikeast dDi.onand <5. cmrandonfen

Recei ving Control Signal> Base station 80 intermttently receives contro

si gnal 4GNSR kB FRRFT £8ERCRe PfulAarl P NECDOr egs SEr@t inm | XeGUEFBuchar t
show ng ,control sign eception processing perfornmed by CPU 804 of base
statio%lg§@ﬁ'dﬁﬁx§84§£?5its the control signal reception processing
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generates a control signal which includes, as separate cell

10 information, the location registration request signal
containing the received mobile station ID and location area
ID. The separate cell information refers to information
contained in a separate cell channel (SCCH) 1in the control
channel. Further, the separate cell channel 1is a bi-

15 directional channel used for exchanging control information
between base stations 80 and cellular phones 90.

Radio communication wunit 901 then transmits the
generated control signal to base station 80 via antenna
901la. The control signal <containing +the location

20 registration request signal is received by base station 80,
and the location registration request signal contained 1in
the control signal is transmitted from base station 80 to
LR 60 via switch 71. When the current area information of
cellular phone 90 1is updated 1in accordance with the

25 received location registration request signal in LR 60, a
registration completion notice 1s returned from LR 60 to
base station 806 via switch 71. Base station 80
incorporates the registration completion notice into a

control signal and transmits it to cellular phone 90 which




radio ¢ %on unit 803 has received a control signal froma cellular
phone 01). Wen no control signal has been received, ﬁi%a 2065
ends the control signal reception processing. 5 Wien CPU 804 det er fri N&%
that radi o comruni cation unit 803 has received a control signal, CPU 804
determ nes whether the control signal denodulated in radio cormuni cation
unit 803 includes a location reglstréﬂion request signal (step 8502) When

CPU 80 deternlnes that .10 no, | atl i stration, request signal
el uddlf® cBO TBER oY 1 GRSt nehepr beeaLing .ﬁewwgaeﬂo F@%@&ﬁ on of

the co I 4 p 4S50 [ rgception
proces;‘w\g 99?%138%8@ %tgé%cggg’etdh%t%'{e%g ton thﬁm gna‘f(§ %gﬁr ecg‘l ved
and dermoil At efleBY¥pE 3dH0 %@@gyl peeenp&GSO%oy g@ﬂﬂ?ﬁné‘dlgﬁabh‘g%

regi stration request si gnal transmts the location registration
requeststsatgitsh , 801 ncl udi ng a nDblle station ID and a location area ID, to
swtch 71 via communi cation interface 802 (step S504). 20 Upon reception of
t he5l ocat i orUpeyi stecaigtinn eqiiesthe sirggdls tiragmdiaseosmpditdoBOnosWciech 71
transmts the |location registration request signal to LR 60. In response

t her et 0714 Rr8digpdzrmesun heatipnemn b e 0ilnf g3hew i Gt 06%) t h€PUCA Ul @f phone
90 stored in home nenory 60a, in accordance 25 with the nobile station ID
and t h€FdabnPhPas 199 rRELAAEd iThe heoFaEiPNorRTRRi $Pr eﬁti‘b?le?edﬁest

si gnal Subsequentl ati.on 80. a egls ration

conpl et§HH HbY i 265 ?n%PcﬁFP%pg%%ansn1t%%égfegﬁg Th Eqd@SAT A T cRT £
reg'St@3éé¥fl£@4g§/%ﬁéoa%dééwﬁé§g¥¥%eésstep 5403 (step S409), and

10 then ends the location registration processing.

The location registration processing is performed also
when CPU 909 of cellular phone 90 detects that the power of
cellular phone 90 has been turned on. That is, when
cellular phone 90 1is turned on, CPU 909 selects a location

15 area ID corresponding to its own mobile station usage
category number among the location area IDs contained in
control signal transmitted from " base station 80 and
transmits to base station 80 a location registration
request signal including the selected location area ID and

20 its own mobile station ID.

<5. Operation in Receiving Control Signal>
Base station 80 intermittently receives control
signals transmitted from each cellular phone 90.
25 FIG. 20 1is a flowchart showing control signal
reception processing performed by CPU 804 of base station
80. CPU 804 starts the control signal reception processing
periodically by means of, for example, timer interruption.

As shown in FIG. 20, CPU 804 first determines whether



Upon r <ﬂé§ cf3&he regi stration conpletion notice fromLR 60 via switch
71 (st (ﬁ%, CPU 804 of base station 80 transmts a control signal
including the registration conpletion notice to the cellular phone lob "o 2005
5 which |l ocation registration has been perfornmed, via radio comunication
unit 803 (step S506). Subsequently, U 804 ends the control signal
recepti on processing. <6. Qperation 4 Incomng Call> 10 FIG 21 is a

1 oveharsy shouh g, hESaRing Galle §69CRS N PETTSANed do ChY T3 gy jsui toh

71. CP I'ncomng rocessing 1 n response t

request a 9 r [ radi o oV switch
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71, when a called ce | ar phone 90 'is "15 served b e communi cati on
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of the called cellular phone 90 (a called side nobile station ID), which
i s i nclnedatpt ion hereaébsinguest received via comunication interface 712
(step 5601). 20 Subsequently, CPU 713 transmts to LR 60 the call ed side
nmobbl e st at iWiren DCAH 84 4c chaedminesi rduaty | nayd ide commueritcatl ograt nontar ea of

a cellular phone 90 having the called side nobile station ID (step S602).
Upon r &bt ihgr® o e ¥fishi 1% SIOG I | B Rt he CB% | b rdeeorPaAESt r om

St | oS THom KNG, meRBRYEo80 AL ur ndSMPaRGeBEd eh Y habPAg®
Do LTS O o UL FRAES, 4P RRLAST SLaR AR MILRD fs
(step $GQRest THYSna3W (e 15680 )SPeCKA¥nt R U OF@E | QR %A ddk WRhGh the
' 10 no location registration request signal is included, CPU
804 performs other processing in relation to reception of
the control signal (step S503), and then ends the control
signal reception processing.
When CPU 804 determines that the control signal

15 received and demodulated by radioc communication unit 803
includes a location registration request signal, CPU 804
transmits the location registration request signal,
including a mobile station ID and a location area ID, to
switch 71 via communication interface 802 (step S504).

20 Upon reception of the location registration request
signal from base station 80, switch 71 +transmits the
location registration request signal to LR 60. In response
thereto, LR 60 updates the current area information of the
cellular phone 90 stored in home memory 60a, in accordance

25 with the mobile station ID and the location area 1ID
included 1in the location registration request signal.
Subsequently, LR 60 transmits to base station 80 a
registration completion notice indicating completion of the

requested location registration.



call ed E}el |_ul 2{3 phone 90 is |ocated. Subsequently, CPU 713 of switch 71
det er mite< \dter "#" has been added to the 5 begi nning of the receiyveg 2005
|l ocation ID (step 5604). When CPU 713 deternines that "#" has not been

added; i.e., that the received location area IDis a switch ID, CPU 713
proceeds to the above described step 5607. When CPU 713 determ nes that "#"
has been added to 10 the begi nning 8f the received | ocation ID;, i.e., that

the recei vgp | ocati on q{]eaegrDti S, one of tth lorclzati on Jgé@aol Ds of OF nobi | e
station usag®@¥ht S Huntidr s W5 EFIS L 7P Rt s 9 Mafagenent

server flat Nexl 9641 AEALA 98 el i Kol S Ll bDS

correspondi ng to the 5 1T ocation area 5 Upon reception of

the | 0GaldtamAr ego | DegBRstiig d NOA I ¥on@@BNG { 4R SWihel uiindranagement
server 50 reads out of |ocation area managenent table 501b a plurality of

swWi t ch rdd3s tae t s oisihplet dohhadtaesd iton eheackDiandr ¢hores dhefwpr20 to
swtch 71 having perforned the inquiry. In response thereto, CPU 713 of

swi b chwhliateckbuesibhe regfistatat yoof s t bhehDpdriormadageient radroer 50
(step 5606). Subsequently, in accordance with the plurality of switch IDs
r ecei ve€@mmunimahiveuddscBilged step 5806)or thebpeaupn§le sWRENEPD which
has been determ ned in the abgove described step 5604 by virtue of "#" not
havi ng S5k BRiePn et e?69n€ﬁ>ur?f§ﬁtr%rﬁ’{%c%£5?'ﬂ‘éom ng call notice

including the called side nobile station IDto one or a plurality of
corresponding switches 71; i.e., to the switch F0423/3130 T 7 MAY 2005 45

or sw tgheg ol whish cover-Lhenloealian area within which the called
cel lular ph(?ne %‘%H 'S present ?s'tgep 51607).

10 FIG. 21 is a flowchart showing 1incoming <call
processing performed by CPU 713 of switch 71. CPU 713
starts the incoming call processing 1n response to a call
request from a cellular phone 90 present in a radio area
covered by switch 71, when a called cellular phone 90 is

15 served by mobile communication network 30.

As shown in FIG. 21, CPU 713 first obtains a mobile
station ID of the called cellular phone 90 (a called side
mobile station ID), which is included in the call request
received via communication interface 712 (step S601).

20 Subsequently, CPU 713 transmits to LR 60 the called side
mobile station ID and a command for inguiring the current
location area of a cellular phone 90 having the called side
mobile station ID (step S602).

Upon reception of the mobile station ID and the

25 inquiry command from switch 71, LR 60 reads a location area
ID corresponding to the mobile station ID from home memory
60a and returns it to switch 71 having performed the
inquiry.

Switch 71 receives the location area ID which has been
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smﬁtch§?4?f/@éﬁp the called cellular phone 90 5 via base station(s)?BRAY 2005

on .of the incomng call notice, the one or plurality of

connected to the switch(es) 71. In response thereto, the called cel
phone 90 returns a <call accepted signal. Subsequently, the switch 7

havi ng

performcall connection processing (§

recei ved the call accepted si%nal and the calling side swt
t'ep S608). 10 Subsequently, CPU

the call | ide switch 71 ends the i || ing.
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the beginning of the received location ID; i.e., that the
received location area ID is one of the location area IDs
for mobile station usage category numbers "2" to "5," CPU
713 transmits to management server 50 the location area ID
and a command for inquiring switch IDs corresponding to the
location area ID (step S605).

Upon reception of the location area ID and the inquiry
command from switch 71, manadgement server 50 reads out of
location area management table 50lb a plurality of switch
IDs corresponding to the location area ID and returns them
to switch 71 having performed the ingquiry.

In response thereto, CPU 713 of switch 71 receives the
plurality of switch IDs from management server 50 (step
5606} . Subsequently, in accordance with the plurality of
switch IDs received in the above described step 5606 or the
single switch ID which has been determined in the above
described step S604 by virtue of "#" not having been added
thereto, CPU 713 transmits an incoming call notice
including the called side mobile station ID to one or a

plurality of corresponding switches 71; i.e., to the switch

respesthve Sl MhfRss aifhaddg«t heg baghenseldd & eharge to



the servjce

se fee to thereby determine a nonthly charge 5 for each
subscHQQ§%3¢§?§0 Ef fects of Enbodiment As in the foregoing descript%pmgygm5

according to the present enbodi nent, for cellular phone 90 using the basic

10 charge discount service, location registration is performed in
accordance with a location area sectign pattern corresponding to the
nobi | e station usage category of cel Pul ar phone 90. Therefore, for a

cel | ul ar phon 1910 m@ichll]noves at_hi E srieed tWithi n_a_.w dq: area, l.ocat i on
15 r egi srtr%‘ﬁgﬁ FE per P hBR 59 R g €2 105AJe- b caf Fan “ardi ™ c8PFESondi ng
to th i t | 1] 90. F
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of transport@ld@NrefBaRSoRUSE ahd {AGbNiNG AallohAYicd OCEHE OBne or
registration 20 is perforned by use of a large |location area forned al ong

the raigmnad 2cprod Buwdhwaes ALTOEdLNgIthe fe£TLeat cenansmrs ploonef 9a

| ocation registration request signal fromcellular phone 90 can be

suppr essied, basel thas ibing spover consenpedortooftitel Ewliachiesphohle. 90Ican be
reduced. Further, in nobile comunication network 30, useless traffic in
rel ati gresppieatiberetcegi Sheatdahl edn agd latliad nehe@eat9¢ heatadins a
transm ssion |ine between base station 80_and cell ul ar Ehone 90 and at

the tr&fdli sAFBRPEPAe AN ng FHRFTHASRELY at itSIF 8BWLbR0o423/ B2%BNY 1 MAY
2005 47 switch 71 and further tq LR 60Q. reqver, cor.di to the present
enbodi it ntjrlehelcgjjlis gﬁcier?%c?réqnﬁl@é’lal dlalpe_ctté'ggt ocg_iggplgul %I;gbahone 90
using the Ras! ¢1CHa06 Gt SEQYAt SEENLEEioR |HICHINNIRE ey S608) .
‘l 10 Subsequently, CPU 713 of the calling side switch 71 ends

the incoming call processing.

<7. Supplementary Description of Other Operations>
CPU 504 of management server 50, at predetermined

15 intervals, such as every menth, evaluates location
registration frequency and incoming call frequency of each
cellular phone 90 while using the evaluation data stored in
evaluation DB 503, and then determines whether a basic
service charge is to be discounted and, if so, the discount

20 rate. Subsequently, for each cellular phone 90, CPU 504
transmits to a charge management server (not shown) of
mobile communication network 30 information regarding
whether discount is to be applied and, if so, a discount
rate.

25 In accordance with the received information, the
charge management server determines a monthly basic service
charge for a wuser receiving the basic charge discount
service. Further, for each subscriber of the voice

communication service and/or the packet communication



5 whi ch tE |Ll.ul ar phone 90 is present is determined in accordance with
the saf@? gégﬁﬁgn area section pattern corresponding to a nobile g} a&ny oms
usage category of the cellular phone 90 as used at the tine of |ocation
regi stration, and switches 71, through base stations 80 10 within the

| ocation area, call the cellular phong 90 sinultaneously. Accordingly, a
cel l ul ar phone 90 whose novenent ared® is small and whose I ncom ng cal
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descri bed first enbodinent, five location area |IDs for nobile station

usage ecakegoEyvivebase "fidet @o "tHiepsley t dansrntined 4 r aonwhbil echarge
comuni cation network 30 to 25 each cellular phone 90. In the present
enbodi femt camil wulssettherDs are transmtted from nobil e communi cation
network 30 to each cellular phone 90. The nobil e comruni cation system
according to the present enbodinent is the sane in configuration as that
F0423/31§0 2 ?2 MAY 2085 48 shown in FIG 1. Therefore, unless otherw se
speci f Pad, BHET S RELFUROGEPFBEs used in the present enbodi ment have the
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present embodiment, for cellular phone 90 using the basic

10 charge discount service, location registration is performed
in accordance with a location area section pattern
corresponding to the mobile station usage category of
cellular phone 90. Therefore, for a cellular phone 90
which moves at high speed within a wide area, location

15 registration is performed by use of a large location area
corresponding to the mobile station usage category of the
cellular phone 90. For a cellular phone 90 which moves at
high speed within a wide area due to use of transportation
means such as a train or a highway, location registration

20 is performed by use of a large location area formed along
the railroad 2 or a highway.

Accordingly, frequent transmission of a location
registration request signal from cellular phone 90 can be
suppressed, and thus the power consumption of cellular

25 phone 90 can be reduced. Further, in mobile communication
network 30, useless traffic in relation to 1location
registration can be eliminated at the radio transmission

line between base station 80 and cellular phone 90 and at

the transmission line extending from base station 80 to



5 elements identical to those of the first enbodi ment are denoted by the
same r S Hirer al s. Further, for sections identical to those of the
first enbodi ment, repeated description is omitted. 10 B-1. Confi guf atiorilh
of Enbodi ment Cel lul ar phone 90 in the present enbodi ment subscribes to
t he packet comrunication service and can perform packet comrunication with
managenent server 50. Cel lul ar phone4§0 has a hardware configuration as

shown in Fl ) ho 15.in e . figure, cellular phone 90 has a

nonvol asﬂlrtec%mﬁﬁr?/"pggﬁf%ircﬁoh c6u¢'r ent area ID storage area 908b and
nmobi | e st aty tor 9 , Cl,l LN I e L.ment,
and a Iocati%%é‘gggﬂateg&g?%égg% gér%gat&%aﬁk%‘%gglﬁom%ﬂlsﬁaﬁﬁ%htﬁmﬁg(%lati on

area datfe, & 01 808 2l fRcodPOn§o0a 13t Qi ESebabhe tdata £a1ha3ald Phéheaghabl e
951) corresponding to a poftion of |ocation area nanagenent table 501b

(see Flfgink))tisd op&diknchaiyey BElcointregageiest, asaowitfth dheapakti on
corresponding to a nobile station usage category nunber set for cellular
phoie Shidlocaheonc@blailea tEldree 9BD stier gerea¢natr epr edenkeirng ridie in
correspondence between |ocation area IDs and switch IDs set for the nobile
st at i ot eg | dithnuber ingellatafiphomred. sochipbn patherabl e 951

contains data transmtted from _managenent server 50. Managenent server 50
st or es SHFEFRHBIRG T RAVROPHES LA ARCESFFE| @%ﬁﬁ)y §d1, the

| ocation.area tabl e 951 fgcbr each m iletsta%rilon sage cat egpr) unber as
data t & e al’%nsﬂﬁ?flgd to cetf ul P phorfe 90" FI G 5‘% e %p?f?%/% 3"
Is?;?it 1)%% S';sgcgréc@fchgb??ncpr%%eé Ar, the 6a% | BaWai cBchRgoMbi b
10 within the 1location area, call the cellular phone 90
simultaneously.

Accordingly, a cellular phone 90 whose movement area
is small and whose incoming call frequency 1is high is
called simultaneously, through base stations 80, by

15 switches 71 within a small location area corresponding to
the mobile station usage category of the cellular phone 90.
In other words, simultaneous transmission of useless paging
signals from base stations 80 can be suppressed to a
minimum.

20
B. Second Embodiment

In the above described first embodiment, five location
area IDs for mobile station usage category numbers "1" to
"5" are transmitted from mobile communication network 30 to

25 each cellular phone 90. In the present embodiment, only
switch IDs are transmitted from mobile communication
network 30 to each cellular phone 90.

The mobile communication system according to the

present embodiment is the same 1in configuration as that



pr esent , location area storage area 711b of each smﬁtcpqpﬁqu
the first enmbodinment is no nore required. 10 B-2. Operation of Enmbodi men
Qperation of the present enmbodinent will be described. First, in step S104
of the above described contract information reception processing (see FIG
16), managenent 15 server 50 transmt*® to cellular phone 90 for which a
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details. First, packet” conmunication is perfornmed between nmanagenent

server Hbg@dogeltihd af i phwnemBBdiaeidtul arrphene 2h Kbit aBsPbHImedt,
managenent server 50 a downl oad request for downloading |ocation area

t abbe Shllerpamtespairingcdd ittcs thwsarobifl etisé atfiiors s eg®odadimegat y angnber .
Upon reception of the downl oad request, managenent server 50 refers to
nobi | e 42RRYOH UAgetkat vy tedfersocs, neadsalscati oRuUFOh23/,3130127 NVAY
2005 50 area table 951 cqrresponding to the nobile station usage category
nunber BICTEPRRI atdBREAEG0 dift cﬁhﬂ%ﬁnr9f50fP%mufl??%uwﬁmPng@ePGr

cel lul ar_phone.99, Upon. reception of |ocation area table 951, cellular 5
phonesﬁfé%%ﬁ%% 8835?%8&13Pe&51ﬂﬂ%F5% "in location area data storage area
950a.

nunber cellular phone 90 is "2." It should be also noted that, in the
L JFcoEretal

10 B-~1. Configuration of Embodiment
Cellular phone 90 in the present embodiment subscribes
to the packet communication service and can perform packet
communication with management server 50. Cellular phone 90
has a hardware configuration as shown in FIG. 22. As shown
15 1in the figure, cellular phone 90 has a nonvolatile memory
950, which has current area ID storage area 908b and mobile
station 1ID storage area 908c, described 1in the first
embodiment, and a location area data storage area 950a.
As shown in FIG. 23, location area data storage area
20 950a stores table data (a location area table 951)
corresponding to a portion of location area management
table 501b (see FIG. 10) stored in memory 501 of management
server 50, the portion corresponding toc a mobile station
usage category number set for cellular phone 90. Location
25 area table 951 stores data representing the correspondence
between location area IDs and switch IDs set for the mobile
station characteristic number of cellular phone 90.
Location area table 951 contains data transmitted from

management server 50. Management server 50 stores in



In the odi ment, managenent server 50 is not required to perform
t he Iocﬂ;({fz?eﬂalrj;d;bl D transm ssion processing (see FIG 17). Each m@&héﬂ.
transmts only 10 its own switch ID to each of base stations 80 connecte [
to switch 71. Base stations 80 transmt to cellular phone 90 a control
signal which includes the switch ID r%cei ved from switch 71. 15 <1.
Qperation in Registering Location > I‘—ll G 24 is a flowhart show ng | ocation
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regi st radpnmphaessspgt4Ban ﬁ@é@éméé@égof%g%wbeﬁoa@f @a €QNtY Pl 3 gnal
from base station 80. As shown in FIG 24, U 909 first obtains a switch

| D coniradagli t fed heocontinah agi grdnglenpdul ated in radio conmunication
unit 901 (step 5701). Subsequently, CPU 909 refers to location area table
25 951 storemiIGn P2dcekeopldfdesat alctat Age area $30d.e 98l pbépamed he
present |ocation area ID of cellular phone 90 in accordance with the

swi bch fidx obh&i ne@sen ithewhbeove thiesddibeke ssé¢ptdrol psage 57aREgoTive
processing in the remaining steps 5703 to 5708 F0423/ 3130 77 MAY 2005 51
shown ieE 28 ¢8liBiAti PACNR AP that"4n" steps S404 to S409 in the

| ocat i istrati i f the fi mbodi FIG ,19),
and ther ef or ke r cBBARAE . diScr PIECon 19EFRor e tom (1Ba. BT T BEaPFon

i stragion Lgnal t ' f 9 f
he. abs ARt oI e o eEearn it TR0, Bute BT ot on
80 angy Wi Cthdlrife eMbbBAmedted d HOMRE S Opeqhiicell.ul ar

10
B-2. Operation of Embodiment

Operation of the present embodiment will be described.

First, in step S104 of the above described contract
information reception processing (see FIG. 16), management

15 server 50 transmits, to cellular phone 90 for which a
contract for using the basic charge discount service has
been placed or a cellular phone 90 for which the contents
of a contract have been changed, location area table 951
corresponding to the mobile station usage category number

20 of cellular phone 90, via switching network 70 and base
station 80 (step 5104).

The processing in step S104 will be described more in
details. First, packet communication is performed between
management server 50 and cellular phone 90; cellular phone

25 90 transmits to management server 50 a download request for
downloading location area table 951 corresponding to its
own mobile station usage category number. Upon reception
of the download request, management server 50 refers +to

mobile station usage category table 501a, reads location



phone {n hone nenory 60a of LR 60 is updated in 10 accordagnc

with t%&éﬁéﬂfﬁ§itation ID and the location area |ID contained in t%é Ay 2005
| ocation registration request signal. Further, call connection processing
for cellular phone 90 is performed in accordance with the current area

information stored in home nenory 60%. 15 As descri bed above, the present
enbodi nent achi eves the sane effect &s t hat attai ned in the first

mbod hy
of TiveT that PB A 24T Gt B0 | bRYo0 ik Snadgiy RoRRs T
to "5" d4 cEFPfehﬁmB@%&* 1%&11.“%‘95% §9 Bﬁtc%'ﬂ WMo 088190 33

descri bed first enbo ment since it 1s t “neéessary to

transmﬁra@s[@iggaittyoot;ellqcﬁqtalrorb}ﬁj,@ 4 &s, "the quantity of data which are

transferred within nobile communication network 25 30 in relation to

| ocati on regisén atderetaiobe ofeducedt ioa. Mdaf iteiliongsihe abovraldescri bed

enbodi nents of the present invention are nerely illustrative exanples, and

maySbe AOAE3/ 303¢ o Ted/AY oGRS orb2amedi ftiadl € n 9%dr | bus lwayest Mt heurea

departing fromthe scope of the present invention. Some readily

concei VEt® SHOERIEcArEandSWial-l be described bel ow. 5 <First Mdification>

The configuration of the fir E‘{E\%L‘}‘e odi nrent may be nodified to Eerformthe
?ﬁ&?el’?

fol | owi ng com r‘f)ll1e Jé’ﬁ)%“%f E@PFHFQF“ﬁhéﬁé‘W n%& Sva°% tinme

keepin h rre Furt her, nobi usage 10

cat ego%yé er tr aéegggga 9 a o ECERRNRY: "ﬁfh ]ig]:g n“é@ansmlsmg
processing (see FIG. 17). Each switch 71 transmits only

10 its own switch ID to each of base stations 80 connected to
switch 71. Base stations 80 transmit to cellular phone 90
a control signal which includes the switch ID received from

switch 71.

15 <1. Operation in Registering Location >

FIG. 24 1is a flowchart showing location registration
processing performed by CPU 909 of cellular phone 90
according to the present embodiment. CPU 909 starts the
location registration processing upon intermittent receipt

20 of a control signal from base station 80.

As shown in FIG. 24, CPU 909 first obtains a switch ID
contained 1in the control signal demodulated in radio
communication unit 901 (step S701).

Subsequently, CPU 909 refers to location area table

25 951 stored in location area data storage area 950a, and
obtains the present location area ID of cellular phone 90
in accordance with the switch ID obtained in the above
described step S701 (step S702).

- The processing in the remaining steps 5703 to 5708



store i 0 managenent table 960 shown in FIG 25, which is
transﬁ%d%ﬁ?%f%ﬂfnanagenent server 50 in step S104 of the contractz,”#’wznGE

i nformation reception processing (see FIG 16). 15 As shown in FIG 25,
time zone nanagenent table 960 stores a nobile station usage category
nunber representing a nDbiIe statio% usage category of cellular phone 90
for each tine zone (i.e., predeterm ded time period) i n one day. Details
of tinme zone managene t abl e. 60 are.det erm ped, by. 20 the us n
servi c& BPEF atBr 5 thg4cdursé oFteRet cdH??a Fhg ééﬁgﬁeff%?g 8 baS|c
char 9¢ g FEOMR! S ViGEar iSRS 2L 1 0Re tﬂo’EPesQJJhr?ngnB%aché]gflE@% user

pr ovides the service oper at or ormatl on suc time zone

whi ch sdibdmivese f regyest | yrra . ti mozone ighdvhi ahh s 28 dosépa%e@iove
very much, a time zone in which s/he uses transportation neans such as a

traln(HesnﬁlpfimhathEﬂEszQ@edMiﬂ%&&h s/ he frequently uses cellular phone
90, in addition to her/his own hone range, frequently used transportation
meafis, and fFlguércpatgion ncegiing redlian t cefE0423/ 343Gnal7 fMan2005teb3
ceIIuIar phone 90. FIG 25 shows an exanple of tine zone managenent table
960 of fg&m uIC@rllph]oﬂé W%ec?ooybafn BRANSe efipl Bhee akayagetioratdesk work.
The tine zone of to 8 o' clock in 5 the nnrgh and the tine zone of 8 to

9 o' cI6@8%%F5?EQOEVQEQﬁf%ﬂ%P%oﬁﬁﬁFPﬁﬁ Jet 1§ RRSEhSTIIRR B8es a
t th | t { nh t t " 5" f

these (1 Jonest o fre tHE LERRER arerar y A in e SF2PRLRr hi s
office H?aﬁé‘eg§0%%'}léd N A NGoh8 RARILY NGodi BR 23065y GRe dHH%ié@dSEﬁ“ on

usage category nunb is set to "1" flor these tinme zones
10 accordance w1th the mobile station ID and the location area

ID contained in the location registration request signal.
Further, call connection processing for cellular phone 90
is performed in accordance with the current area
information stored in home memory 60a.
15
As described above, the present embodiment achieves
the same effect as that attained in the first embodiment
through mere transmission of a switch 1ID, without
transmission of five location area IDs for mobile station
20 usage category numbers "1" to "5" from mobile communication
network 30 to cellular phone 90 as described in the first
embodiment. Further, since it is not necessary to transmit
a plurality of location area IDs, the quantity of data
which are transferred within mobile communication network

25 30 1in relation to location registration can be reduced.

C. Modifications
The above described embodiments of the ©present

invention are merely illustrative examples, and may be



In step_ 5402 of the location registration processing (see FIG 19), CPU
909 of %%ﬂ%x’i%lrybhone 90 reads a nobile station usage category nunber
corresponding to the current 15 time fromtime zone managenent tabl el@etY 2005
stored in nobile station usage category nunber storage area 908a (step
5402). Subsequently, CPU 909 obtains a location area ID corresponding to
the nobile station usage category nuder which is obtained on the basis of

th t_rine.(st .20 S403). By, vi f the ab d i bed t

cont | gUFSHT oo e AeiO0F A AWseat | BROGFoRaRaRF 105 FERRL | OIF r BGPEEY al | on
b [ LRt Th b d I d

o Cont 150 alian BERar CRUEBbAoE o5 carPel af oy oo RASEAVERIE NGy

functiaf,d of 1 G5 858hBY1e rdaydc At fveyesk18pd the date; and the size of a
i | ocation registration is changed in consideration

| ocation area used for
of the day of the week, national holidays, and end of the nonth, in
addition to the tine zones. F0423/ 3130 2 i MAY 2@J5 54 <Second

Modsf i catist> Mbéifdohicdonat i on of the second enbodi ment nay be nodified
so as to performthe following control. That is, 5 cellular phone 90 may
have a hardvehe cophfggnaatdenshown itherl i mmbhodnént neaprybe70 may
include a_ | ocation area data storage area 970a in_addition to nobile

st at i oodislabed c &CegoR YL AtRbEM St EPA4EWANGa DOBEICLur r ehRakr dé 4 DCPYt or age
908 d il tagi | t 908c, , 10 .whi h b

wes 5ol 69 00 SLALED A Selone, e 20, AD L Ch taye o

stores dhe same oaPLGeas JigRAt1 0N 2L LA, BRNAIRIRNY J al& 0P (58§46 G 10)

10 category number storage area 90la of cellular phone 90 may

store a time zone management table 960 shown in FIG. 25,
which is transmitted from management server 50 in step S104
of the contract information reception processing (see FIG.
16).

15 As shown in FIG. 25, time zone management table 960
stores a mobile station usage category number representing
a mobile station usage category of cellular phone 90 for
each time zone (i.e., predetermined time period) in one day.
Detalils of time zone management table 960 are determined by

20 the user and the service operator in the course of the
contracting procedure for the basic charge discount service.
Therefore, at the time of contracting, the user provides
the service operator with information such as a time =zone
in which s/he moves frequently, a time zone in which s/he

25 does not move very much, a time zone in which s/he uses
transportation means such as a train or car, and a time
zone 1in which s/he frequently uses cellular phone 90, in
addition to Ther/his own home <range, frequently used

transportation means, and frequency of incoming calls to



stored | 501 of managenent server 50. That is, in step 5104 of the
above dggggfgggy%ontract information 15 reception processing (see Fb@¢”WQ@US
management server 50 transmits, to cellular phone 90 for which a contrac
for wusing the basic charge discount service has been placed or cellular
phone 90 for which the contents of a contract have been changed, the
nobi | e station usage category nunber ¥ 20 cel | ul ar phone 90 and | ocati on
area man nt table 5 1b, wvia switching network 70 and base station 80
(step 51047 355968§8r| éd above, |ocation area nmanagenent table 501b

shove Lhe cofsponISRoa DY Sl 80 91,8 D il fengih! 1LY 1©

for each of the e station usage egory n

Cel | ul agg phone %]Ilh?rhﬁg%ﬁénéh%éec@&f{%& ”Bgi lgén sbekson Uéf?(g‘io%%teegory

nunber of cellul ar phone in the nobile station usage cat egory-“nunber

st or ageerif@pe®08a ARGk SIOFRS thgd eeghyedohecalf On {bed NBNADGARNY f abl e
501b in F0423/3130 77 MAY 2005 55 |ocation area data storage area 970a.

FI G 27ths mofrindwghaatdshdve ng imecatbna ref)i st riadi @GN o ptDEERSI NG Rerd or ned
by CPU 909 of cellular phone 90 according to the second nodification. As
shown iGVEIIRg 2Are; CPUNGEI NG rperobtsi.-ns &iswiea chheD wonkai netsés tahe
control_ sjgnal denodulated in radio communication unit 901 (step S801).
Subsequeift}yy, EPE FRP AR aFhatiRe biAJe SRAEOUSFY LRABReEatisgoF§t ntivber

stored ,jn, nobjl e_station usage category nunber storage area 908a_(S802).
10 Subségué%? Yy, PR §€§%¥HaﬁgﬂemF9HE%he S RCH F%eaﬁﬂ)]ﬁ@: sobrFald¥ation

usage CALRAOrY NYIRE! gptaimedel pntle AOVE dRSYHPEdoREER, SR +FBY 909
refers to’location area
10 remaining time zones, the mobile station usage category
number is set to "1" for these time zones.

In step S402 of the location registration processing
(see FIG. 19), CPU 909 of cellular phone 90 reads a mobile
station usage category number corresponding to the current

15 time from time zone management table 960 stored in mobile
station usage category number storage area 908a (step S402).
Subsequently, CPU 909 obtains a location area ID
corresponding to the mobile station usage category number
which is obtained on the basis of the current time (step

20 S403).

By virtue of the above described control configuration,
the size of a location area used for location registration
can be changed in accordance with time zone. There may be
further employed a configuration such that CPU 909 of

25 cellular phone 90 has a calendar function for grasping the
day of the week and the date; and the size of a location
area used for location registration is changed in
consideration of the day of the week, national holidays,

and end of the month, in addition to the time zones.




managenent table 501b stored in |ocation area data storage area 970a, and
obt ai nsWﬁ%%ﬁé%%nt | ocation area ID of 15 cellular phone 90 (step 5803).
The processing in the remaining steps 5804 to S809 shown in FIG 2724ﬁw- 2005
identical with that in steps 5404 to 5409 in the location registratqor
processing of the first enbodinent (see FIG 19), and therefore repeated
20 description thereof is onmitted. Thtbugh enpl oyment of such a control
configuration, the sanme effect as that attained in the second enbodi nent
can be attained. In addition, since cellular phone 90 stores information

on the ggigégﬁgopggrﬁgcgetti en a location 25 area ID and a switch(es) ID for
each nobrlé statron-usage  category, the configuration of the present

nodi fi cati ongj I l:y. ef fecti e i tati sage
category nu }elé o‘?@%gkﬁgkgﬁz%ﬁoné%owg \Qﬁgﬁgt&g [ %R‘nggg[rsedgénce v?nyth, for

exanpl enod i FEed088 aS @C?ébfgrhn tde FORPH 3430 coh ¥R 200814586 ifd 1 st

nodi fication. <Third Mddification> In the first and second enbodi nents,

i nt sanetePDuiar pheard SO agyt hHeEURE HLIWLEH! iclon fafguiser 1 R Nshdsin

i nformati on. However, when input termnal 10 and managenent server 50 have
an aut hiemt FE&t-i &6 f unchivohaand eamereary ypAt7ilomapmiupiledts on 1opatiiom, an
open network such as the Internet may be used in place of intranet 20.
Furt herar9® fRE&ausdroadf r a€eai it ot dminomdtkiyt el t tandicdrirledl $Eemiomput
termnal 10 to managenent server 50 via a PSTN gPubI ic Switched Tel ephone
Net wior RIS 87 af AHGERT( nhUBPSEed SOF 3PEeS TR gPPAR NeFHBFRIT KFQDVEP, | nput

L:rnrépaétc}@a&@yapgaafm%%gsiarHc{ %Mf& ngtalcgohhiﬁj s SoeJ;’aga\éE éirggngggg?nt
10 which have been described in the first embodiment.
Location area data storage area 970a stores the same
table as location area management table 501b (see FIG. 10)
stored in memory 501 of management server 50. That is, in
step 5104 of the above described contract information
15 reception processing (see FIG. 16), management server 50
transmits, to cellular phone 90 for which a contract for
using the basic charge discount service has been placed or
cellular phone 90 for which the contents of a contract have
been changed, the mobile station usage category number of
20 cellular phone 90 and location area management table 501b,
via switching network 70 and base station 80 (step S104).
As described above, location area management table 501b
shows the correspondence between a location area ID and a
switch({es) ID for each of the mobile station usage category
25 numbers "1" to "5."
Cellular phone 90 then stores the received mobile
station usage category number of cellular phone 90 in the

mobile station usage category number storage area 9%08a and

stores the received location area management table 501b in



15 provj gsg ig_gﬁbi | e communi cation network 30, the contents of a
facsimf ?é ¢ofverted to el ectronic data by nmeans of an OCR (opt m%w 2005
Character Reader) function, and the electronic data are transmtted to
managenent server 50. 20 <Fourth Mdification> In the first and second
enbodi ments, user contract information including a nobile station usage
category nunber is transmtted fromﬁ]put termnal 10 installed at a

sales s 0 _naenagenent, server 50 provi in mobile 25 conmmuni cation
net wor ktﬂggékﬁg\ﬂe\‘? =2t aetahsse1f°]&%9u?r§5fea gﬁgﬁr'mﬁtion may be transferred from

et GarToR2G20 1P, (EANAIRTBNERSSY Sinddi BY 13 A sof O IR St Rkt

comuni cation. In this case, a user places a“contrac

F0423/ 33302521 MY BUForebathy W oedhSCOENt caenice: Whidis acspssing

managenent server 50 via her/hi's cellular phone here menory 501

of manageoentiagrter tilk dadesd HIdE iEhivperibext My keowhanguage), fid e data
for application of use of the basic 5 charge discount service. Further,

cel 15ul aPpPph8Ae Firwss abthinvser swinoth ond Eehltwliaredphbmet N8 dowd@ads t he

HTM. file data from nanagerrent server 50 by use of the browser function,

and di spransla demednl abedappl yirad igseconmuhécasdon cendh thel | i(qptieab

crystal _di ss)l ay ganel. In accordance 10 with the contents of the displayed
Fon

use appP?lh pPEgAuently useFYi nid soRtRdme rhge Mstbile gdation
tion__peans which .the us

t ranspor es .fre uency of incom ng

] , f
calls t%é%é?l uFaF°gRde gﬁl,mba%_ asgfr)ﬁ%azoﬁé‘ i ﬁf‘%}c% tﬁ£39688r gsege
cel | ul %aegﬁiﬁfgggum];% O’Sg‘ls & rll{lj_péjé b@EQr r(rgrglogq .15 itens are transnmitted

to managene rver
10 Subsequently, in accordance with the switch ID and the

mobile station usage category number obtained in the above

described step 5802, CPU 909 refers to location area

management table 501b stored in location area data storage

area 970a, and obtains the present location area ID of
15 cellular phone 90 (step S$803).

The processing in the remaining steps S804 to S809
shown in FIG. 27 is identical with that in steps S404 to
S409 in the location registration processing of the first
embodiment (see FIG. 19y, and therefore repeated

20 description thereof is omitted.

Through employment of such a control configuration,
the same effect as that attained in the second embodiment
can be attained. In addition, since cellular phone 90
stores information on the correspondence between a location

25 area ID and a switch(es) ID for each mobile station usage
category, the configuration of the present modification is
particularly effective when the mobile station usage
category number of «celiular phone 30 1is c¢hanged 1in

accordance with, for example, time zone as described in the




contract jnformation. <Fifth Mddification> In the first and second
enbodirﬁgﬂ%§f§¥ﬁﬁl ocation 20 registration control nethod of the presemay 2005
invention is applied as a part of a basic charge discount service.

However, the |ocation registration control method of the present invention
may be applied in a different manner. For exanple, in the course of the
contracting 25 procedure for the voi’®e communi cation service or the packet
comuni cation ser icet.b means of questionnaires, the service operator
obtai n *5%ﬁnmﬂglﬁ§8? éoﬁdne range of the user, transportation means which
the user uses frequently, frequency of incomng calls to cellular phone

90, and a F0423/3130 27 MAY 2005 58 tinme zone in which the user uses

cel l ul agpphaney9QiriSHbsequently, on the basis of the results of the
guestionnaires, the service operator solely determnes the nobile station

usage category @heCefipbar 4ipnge80nawednbiifehhe ,Useitrandtutidi zgs the
thus determ ned nobile station usage category in order to reduce traffic

Wi t Bi n sl | eso coasuntoat isar uret wottke 30setnrtibiys oase,usepersontwacki ng at
a sales shop inputs to input termnal 10 the nobile station usage category
10 nunbarfamat hdmed on HhwelNagi,s oWhehe rezpiits dfenmhenauestli®onnaindes, as
well as information regarding the contract for subscription to the voice
conmunTEha eRer FPEECANdLoMafe hckethenritatdan dhnsdriqeandnant he
subscription contract information.and the nmobile station 15 usage category

nunber A ¥R FPBEUPSAG UL TYRPHFREY 2o RFPREGERER SLTVeRS50 of
nDb'leﬂﬁanﬁﬂﬂéf%éenmgﬁtwgr%sé%Jfﬂébiggéa8§tiagranet 20. Further,

10 the user contract information may be transferred from input
terminal 10 to management server 50 via a PSTN (Public
Switched Telephone Network}) or an ISDN (Integrated Services
Digital Network). Moreover, input terminal 10 may be a
facsimile machine. In this case, at a management center

15 provided in mobile communication network 30, the contents
of a facsimile are converted to electronic data by means of
an OCR (Optical Character Reader) function, and the

electronic data are transmitted to management server 50.

20 <Fourth Modification>
In the first and second embodiments, user contract
information including a mobile station usage category
number is transmitted from input terminal 10 installed at a
sales shop to management server 50 provided in mobile
25 communication network 30. However, the user contract
information may be transferred from cellular phone %0 to
management server 50 by wuse o0f, for example, packet
communication.

In this case, a user places a contract for using the




<Si xth %@gﬁ}iﬁb on> 20 In the first and second enbodi nents, cellular phone
90 is a communi cation termnal. However, the present inventjon
can be applied to a PDA (Personal Digital Assistant) or a nobile ddﬂ%ﬁi@ﬁ5
whi ch can performdata conmunication via nobile comunication network 30.
Further, 25 the present invention can be applied to a PDC (Personal

Digital Cellular) schenme nobile co I cation system a PHS (Personal

Hand : Regi. st Tr ad k . bi I, i cati
Gyt EmORH NoBAES L hIRCRAL GTEr €haP omiiiir Ot REPeApies BanaRRIez0s 50

what | s eh bl 93 alndh hasation (ealobhatLon contuel - aELod. Legu of ng

the steps of: roagcastl y a nobl onmunicati o

Pl ural 1301 0b£! it nd RE ALY A 856, RG24 Uefih " ISR OF ARIRLON o

said plurality of types of |ocation areas, eac ocatlon area

i ncl udathnduadge) off id e pdanal | fyrofagpPasa®iohoGH | QReATER HHUPB QYRS | ayi ng
a conmunication service area, and each |ocation area group being obtained
by Sectdionmigry sasdoconmsemraiden senvither,arealinlar| pbahicorp@reas hy using
one of a plurality of types of section patterns, and notifying, by said

nobi | e PEBFERAI dANUnLaret wor Reldnildrcophonecal® onomarldads  dfhe | HTSELNAt i on

speci fying one of said plurality of types of section patterns, receiving
at a c%##ﬁﬂ%ﬁFﬁOEQRﬂrﬁ%ﬁ?gﬁﬁéﬁfe@3ﬁﬁqﬁn5os£ﬂj%%@wﬁm(ﬁhﬁohf§8ﬁﬁlce

ar ea, sﬂlirgctafoer?'iderateifi‘ca ion information on said plurality off g}ges of

| ocati on Areas 5 esPEREIAY St 0% a TUERT o O RBPLYLEAN HSF: ©

service on the liquid crystal display panel. 1In accordance
10 with the contents of the displayed use application screen,
the user inputs a home range of the user, transportation
means which the user uses frequently, frequency of incoming
calls to cellular phone 90, and a time zone in which the
user uses cellular phone 90. Thus, these input information
15 items are transmitted to management server 50 as user

contract information.

<Fifth Modification>

In the first and second embodiments, the location
20 registration control method of the present invention is
applied as a part of a basic charge discount service.
However, the location registration control method of the

present invention may be applied in a different manner.
For example, in the course of the contracting
25 procedure for the voice communication service or the packet
communication service, by means of guestionnaires, the
service operator obtains from the user a home range of the
user, transportation means which the user uses frequently,

frequency of incoming calls to cellular phone 90, and a




sel ect i’j@%@%t 3i§i0d comuni cation termnal on the basis of said received
area i °f?da on i nformation on said plurality of types of |ocathi ¥y 2005
areas, a location area identification corresponding to a section pattern
predetermned for use with said communication termnal; and transmtting
fromsaid conmuni cation termnal to gﬁ;ﬂi nobi | e communi cati on network,
when a change in location of said c nication termnal is indicated by a

change e S3idhd O | A ALRA LHEN LELEA! LQRSCIRGNGAIN Sdnet coLNAl L 2

request registration sald | ocation ange of ‘sai d ‘tommuni cat’i on

ter ni NalyHdbAldk el WOk 2eHeMAYL2005 6% 2. tRel 0GaIdEN § eTic r athen

control nethod as claimed in Caim1, wherein each of said plurality of
types QfuctfGldriihifad | eEhs isetishse t 8peeatiodn @l €l gomatRiradin«y €ReVi ce
area such that the size of a location area differs depending on the type
of secimotilgatdteainidw wbagk chtlegoangxnf IreAltdsat phoneedstawiednbgont r ol
nmethod as clainmed in Caim1l, wherein each of said plurality of types of
sechi othepatser ns aingl usetll isesedtheont Bus d dedranmnited | ®abddevizeaniea such
that the shape of a location area differs depending on the type of section
pat t er #SEFehFaECHP el SRgLTICT AR ALHSR S eEjF%tflngi ofi1EBAfr dhoRdLRod as
claimed in Caiml mhereiE:3§aid communi cation service area of said

Kk

nDbiIeCQQHﬂﬂﬁﬁ%ﬁﬁ?%nnﬁEVﬁﬁ 6nsists of a plurality of radio cells; each
one of saidplulity ab 1ypes. of,$eGhielngPad 8 NSah8sUssdd 0isgGtkon said
communi cati 6n seérvicé aréa
to input terminal 10 the mobile station usage category
10 number determined on the basis of the results of the
questionnaires, as well as information regarding the
contract for subscription to the voice communication
service and/or the packet communication service; and the
subscription contract information and the mobile station
15 usage category number are transmitted from input terminal

10 to management server 50 of mobile communication network

30 via intranet 20.

<Sixth Modification>

20 In the first and second embodiments, cellular phone 90
is used as a communication terminal. However, the present
invention can be applied to a PDA (Personal Digital
Assistant) or a mobile computer which can perform data
communication via mobile communication network 30. Further,

25 the present invention can be applied to a PDC (Personal
Digital Cellular) scheme mobile communication system, a PHS
(Personal Handyphone System: Registered Trademark) scheme
mobile communication system, and mobile communication

systems of other types.



consisting of said plurality of radio cells into a plurality of |ocation
areas, each of which conprises one or a plurality of radio cells; and each

one of said one or a plurality of radio cells is covered by one or?

plurality of base stations performng radio comrunication with

comuni cation termnals. 5 A location registration control nethod as

cl ai ned i

sai d sect
t er m nal

proj ect ed usa%e fattern of said communication termnal. 7. A location
onitrol method as claimed in Cdaim1l, wherein said section

regi strat

2 MAY 2005

n Claim4, wherein said step of broadcasting area identification
27 MAY 2005 61 information includes BPoadcasting, fromsaid one or
plurality of base stations and through a control channel, area

Identification information on said plurality of types of |ocation areas.
6. A | ocatheh regikayead drfcontrol method as claimed in Cdaim1, wherein

ion pattern predeterm ned for use wth said comunication

is decided by a user of said communication term nal and a service
oper at or tandgilwratsizind nedidteraoimnnccatreoh methodk @ordrd shagi s a

PP

pattern predetiefsdadiedtstiolg UB® aM Bb5dé d ceamiicaatban dAeywbral ihs feci ded
by a service operator managing said nobile communication network on the
basi s of BIpFd}et et f te@EENST of CEAFFON| AEEAPNg ATG:3s af denEbidfat kit i on

19 oAnd OGH | 07 68Q1S t1AtIAAN GO O#YIH@% 22@ SR didys O aim 1,

wherein said section pattern predeterm ned for

t er m nal

with each 1location area being included in one of a
plurality of types of location area groups overlaying a
communication service area, and each location area group
being obtained by sectioning said communication service
area into location areas by using one of a plurality of
types of section patterns, and notifying, by said mobile
communication network, said communication terminal of
information specifying one of said plurality of types of
section patterns,

receiving at a communication terminal located within
said communication service area, sald area identification
information on said plurality of types of location areas
corresponding to a location of said terminal;

selecting at said communication terminal on the basis
of said received area identification information on said
plurality of types of location areas, a location area
identification corresponding to a section pattern
predetermined for use with said communication terminal; and

transmitting from said communication terminal to said
mobile communication network, when a change in location of
said communication terminal is indicated by a change in
said location area identification selected in said
terminal, a request for registration of said 1location

change of said communication terminal in said network.



wi th said communication termnal is decided by a service operator managi ng
sai d nobile communication network on the basis of a projected novenent
range of said comunication termnal. 9. A location registration gomayahgs
met hod wherein a plurality of section patterns are designated

corresponding to a plurality of different time zones for 7 7 MAY 2005 62
said communi cation termnal; the nethqod further conprising the step of
recording, at said conmunication terfi’nal, the current time at which said
area identification information is received; and wherein said step of
selecting a |l ocation area identification includes obtaining at said
communi cafi ot teFRFHAR HSEdEFERtéRdeS Yl njehhedctaoncpadimedn in
correspongi gy tp said recorded current tinme, on the basis of said

i nformation designating section patterns, so as to select a |location area
i denti fi cati orwkereigspeadhne®t oseadd pludadritat | of degiemabEngsectsiant i on

pattern. A0..Alocalion.geglstiation controloipihod.; SOprislng Lhe steps
of : storifng, At a communi cation Termnar, dala Show ng: correspdiidéhce
bet ween asptlurehat ythé giedaped laodaidardonargas atid feadi alegrddideelcngi ng to

each |l ocation area,_ each,h group being obtaiped by sectioning a

comuni catFont ¥R \ﬁfcege%ég‘ BRG SE G 50 BRGPeds %?f%ﬁ?%g one of a plurality
of types of section patterns; broadcasting, by said nobile comunication
network, in each of radio cells constituting said conmmunication service
area, cel?:i dentPF2eEPR oFSOAESERELPEBN TNt BaERCBn&of CLlRpABRS ddl | s;

Claim 1,

wherein each of said plurality of types of section
patterns is used to section said communication service area
such that the shape of a location area differs depending on

the type of section pattern to which it belongs.

4, A location registration control method as claimed in
Claim 1, wherein:

said communication service area of said mobile
communication network consists of a plurality of radio
cells;

each one of said plurality of types of section
patterns is used to section said communication service area
consisting of said plurality of radic cells into a
plurality of location areas, each of which comprises one or
a plurality of radio cells; and

each one of said one or a plurality of radic cells is
covered by one or a plurality of base stations performing

radio communication with communication terminals.

5. A location registration control method as claimed in

Claim 4,

wherein said step o¢f broadcasting area identification



notifying, by said nobile conmunication network, said comunication
termnal of information specifying one of said plurality of types of
section patterns-, receiving, at said conmmunication term nal |ocategd Mav 2005
sai d comuni cation service area, cell identification information on a
radio cell where said communication termnal is presently |ocated,

sel ecting, at said communication term nal as area 2 7 MAY 2005 63

i dentification information of a |ocati®dn area designating its own |ocation

on the bashsoghatsaddl reseiluedsceldroaddastihicat irgnl Nf 95 p@ti epeand,sai d
stored data, a |ocation area identification corresponding to a section

pattern PferRtEri AEdPPSE (RIELHANE t3Rd cbhfonoRan ciPnta; n@?anr&ﬁﬂd

transm tting, f { 9oheak fe SOMPMNE RRLIAN: 168 ”!:Ha'saEB %ﬁh‘}alrl‘ﬂ i cation
networ k, when a change in location of said comunication term 'S

|nd|catedobleﬁﬁﬁwnﬁyﬁﬁQﬁS said location area identification selected in
said termnal, a request for registration of said |location change of said
comuni cation termnal in said network. 11. A location registration control
met hod asécl & nkdcabnio aiemib@rantenei corsatal dakahsowisngcelaifled in
correspongfnce includes area identification information only on a |ocation
area grou r%Spondlng to a section pattern predetermned for use with

sai d conmuni cafhéxeirer Hanad - sdtidnl gsatti<rh I egedkkatin@Aegontspl Yt hod as
claimed in  Caim.10, wherein said data show ng sai d correspondence is

transm t t SHER r S daiPTBBILCE tdGRM AR EHTIAdN het ABERAEd & & ssemumicat i on

termnal .53id communication terminal and a service operator managing
said mobile communication network on the basis of a

projected usage pattern of said communication terminal.

7. A location registration control method as claimed in
Claim 1,

wherein said section pattern predetermined for use
with said communication terminal is decided by a service
cperator managing said mobile communication network on the
basis of a projected frequency of calls incoming to said

communication terminal.

8. A location registration contrcl method as claimed in
Claim 1,

wherein said section pattern predetermined for use
with said communication terminal is decided by a service
operator managing said mobile communication network on the
basis of a projected movement range of said communication

terminal.

9. A location registration control method
wherein a plurality of section patterns are designated

corresponding to a plurality of different time =zones for




13. A nobil e comunication network, conprising: storage neans for storing
data showi ng correspondence between a plurality of grouped Iocatioq?pﬁﬁaﬂMS
and radio cells belonging to each |ocation area, each group being '
obt ai ned by sectioning a conmuni cation service area into |ocation areas by
using one of a plurality of types of section patterns; 2 7 MAY 2005 64

broadcasti ng neans for broadcasting, in a plurality of types of |ocation
areas, area identification i nformati of%on  said plurality of types of

| ocati on areascomehniyahdosat kgiamamsni cation ternminal of information
speci fying one of said plurality of types of section patterns;_receiving
means for recefR?f n@eﬁhgggr#é‘lrtﬂ“@ﬁu&qniﬁﬁsqr’@cat%}i‘%ns%ai St afeeprdingm a

COMMUNI Cakt 082k 8N BoRthini@8E 1 oh® HethBhiaNg MBANSchLred €Ot Shel RI wlidh
| ocation register, in the case of receiving a signal requesting location
regi st r at $d¥A Br e dlendddiidatg omeandorpardent Lonreeeteefdeznd fi cati on where

sai d communi Ca O Lpr L0gd | SpehOCBEed 23.L06AL! 08 | NQIRION [l Sai d
comuni cation termnal, said Fo atron area 1dentification being included
in said sidertifiepieisin ngrsdiwdesocabicenningi satat said ldommumisixd ieon
conmuni cat | net wor k r.ising storage means for storing data show ng

correspon ﬁgiena et v&éiefr?crgn Wl i %if?séﬁna olBed RocatFont At eaPHFT Adi o

cel | s bel emgiapdradiaas ht b oeat don-cdirdede atlt r@rdupt fied NgonOkthal nek iky
sectioning_a commni cation service area into _|ocation areas by using one
of a plur@dfi®yrdr 1PipERabionsHEPigRpaR? ePRSE 1PF aR3RTEENRg FRaRS &t

transm ttifscd Oa A ocation area identification corresponding to said

information designating a section pattern.

10. A location registration control method, comprising the
steps of:

storing, at a communication terminal, data showing
correspondence between a plurality of grouped location
areas and radio cells belonging to each location area, each
group being obtained by sectioning a communication service
area into location areas by using one of a plurality of
types of section patterns;

broadcasting, by said mobile communication network, in
each of radio cells constituting said communication service
area, cell identification information on said each one of
radio cells;

notifying, by said mobile communication network, said
communication terminal of information specifying one of
said plurality of types of section patterns-,

receiving, at said communication terminal located in
gaid communication service area, cell identification
information on a radico cell where said communication
terminal is presently located;

selecting, at said communication terminal as area



comuni cation termnal, said data stored in said storage neans;
broadcasting nmeans for broadcasting, in each of radio cells constjtMhf nges
sai d communi cation service area, cell identification information of sa
each one of radio cells; notifying said communi cation term nal of
information specifying one of said plurality of types of section
patterns; 77 MY 1005 65 receiving neans for receiving, fromsaid

communi cation terminal, a signal reg&dsting |ocation registration; and

regi steri igefansc40fond €ghgbehhbdohN o |0CREEQR; bR  abdli 4l Gape of
receiving a signal requesting location registration by said TecelVlng
means, a FoRatPwh keeatiqientdrs i ¢dte obawfer ecfai datdmuatenreédn eeklni nal is

| ocated as j i nf o j : ' qun[ 1oL, term sai d
| ocati on a?%lgg?fdie%ﬁffﬂa{%f ell(nB(i:]n F%lc u%gi I nocrgeé% cfﬂastlagna ?%éq%telscfe}% ng said
| ocati on aegh strdantoiticdks.ich nupirire spomdiungcatoona negaot kon Cc opgirti et g:

o o RSl S A (R A R PR e PR R LT bl on o
each group beitwrnobiteiief byokeshianicBEmanEeaPLGh CAEFARANSEr WL esilga i nto

| ocation areas by using one of a plurality of mt‘%‘pes of section patterns;
transm t t TR Heahe TR T €3 b REF ¥tk + oWhen cBnrhargst ilen ksahies ©fdat a of

a sectiongPadt ebAmdescdedonPasethithid ¥sagePHLD 8f sAi ehsﬁgawhirpati on
termnal after reading said data from said storage neans; broadcasting
means forsdidaddeseitagn | meeeh depadifécatébns cistdtiagt i ngnsaishid

communi cafl ap; 38 Vi ¢ Al RAet®! ltor registration of said location

change of said communication terminal in said network.

11. A location registration control method as claimed in
Claim 10,

wherein said data showing said correspondence
includes area identification information only on a location
area group corresponding to a section pattern predetermined

for use with said communication terminal.

12, A location registration control method as claimed in
Claim 10,

wherein said data showing said correspondence is
transmitted from said mobile communication network to said

communication terminal.

13. A mobile communication network, comprising:

storage means for storing data showing correspondence
between a plurality of grouped location areas and radio
cells belonging to each location area, each group being
obtained by sectioning a communication service area into
location areas by using one of a plurality of types of

section patterns;



identification information of said each of radio cells; receiving nmeans for
receiving, fromsaid communication termnal, a signal requesting |ocation
registration; and registering neans for registering in a location 97 may 2058
register, in the case of receiving a signal requesting |ocation

regi stration by said receiving neans, a location area identification where
said communi cation termnal is |ocated as |location information of said
cormmuni cation terminal, said |ocatiofi*area identification bei ng i ncl uded

66 2 7 MAY 200roddta£aiihds ingiials raspastddi-aiithd, 063 iDpTegsidatdon. 16,
A communication termnal, conprising: storage neans for storing data
showi ng cbYP@IpdhdeRcat ipRt HEeRS a PYER alde5t bi i gptoped M iidtatoiPrardas and

radi o cell sy el onging (& eakd eahielrahRaar£86h group being obtained by
sectioning a communi cation sérvice area into |ocation areas by using one

of a pluralitynofifiyies ehidsexmimmigatieonnsteryeiowli pd nbafsriarion
recei vi ng 0 i|le icatio efwork, area identificat.ian
%%éélﬂ}ﬁl%})bddﬁ i to;fogpé{ld ?lg?aﬁl £ OE &S

. . Q s C Il
i nformati on ‘a ura ype OCAt | On areas corresponding to a
| ocation pdtisaxrrsterm nal, with each |ocation area being included in one

of a plurality of types of |ocation area., groups overlaying a conmmuni cation
area, |each | oCRTY Hiba MG Rp 631 ngeEBLEPARA By SEEREbni TRENEAIAES

communi cat dEHk i e dies =83 dnife- o gakbaRuAL 8261 8 O8emDia®; png al ity of
types of section patterns and informati on specifying one of _plurality of
types of sect TP M; BARTt| hgr meaRgiFbersa¥ecting @ ontAFREIRAS| s of

area idepidfdcationy ntpemaldiQn gf Spbde PR iatysggn‘é,ypeﬁe(ﬁjes iqgati on.
areas received by receiving neans, informationh specifying ohe of urality
of types bfcaiaiari onegést@aﬁgon by said receiving means, a location

area identification where said communication terminal is
located as location information of said communication
terminal, said location area identification being included

in said signal requesting said location registration.

14. A mobile communication network, comprising:

storage means for storing data showing correspondence
between a plurality of grouped location areas and radio
cells belonging to each location area, each group being
obtained by sectioning a communication service area into
location areas by using one of a plurality of types of
section patterns;

transmitting means for transmitting, to a
communication terminal, said data stored in said storage
means;

broadcasting means for broadcasting, in each of radio
cells constituting said communication service area, cell
identification information of said each one of radioc cells;

notifying said communication terminal of information
specifying one of said plurality of types of section

patterns;



received in said storage neans; and transmtting neans for transmtting to
said nobile comrunication network, when a change in its own Iocatigr} ]44%/

i ndicated by a change in said |ocation area identification selected’i il 2005
said selecting neans, a request for registration of said |ocation change
in said network. 17. A comunication termnal as clained in C aim16,
further conprising tinme keeping neans for recording 2 7 MAY 2005 67 the
current tine at which area identificaffon information on said plurality of

types of |ocatiQiefraaf hSadLChbYefedyivial d £ R4S AW SBARSHi@fd pherein
said storage neans stores information designating a |ocation area section
pattern teeHelRRZled § GF1I95d Fasmanidngat peatierntaal seore@pomiithg to each

time zone, on ifiehasis ofmsgid PEyLal LLy;oloLyRGS Oh SECti Qlla bl erns;

and wherein sald selecting neans for se ting on"the basis area

i denti fi ceegosréms oimat tba orezai @fpl veativing ofa t gpgsadf Frempatstomaar eas
recei ved P Cg@icgn rggeiiv{;rg% irrﬁag)s, a.pcation area identifl ﬁt I on.

correspontdT Fg 18" FRPOFHETT DR dEY Jitdtd nS S 5EHT ofCPETt ePn K192 Dbt ai ni ng
from sai dagé®r dgenfednsatabar netid:0n dastgnadnnigh 2830 OBerpdh&er Ns
corresponging to the current tine recorded by said  tinme keeping neans. 18.
A conmmuni tREFGH t % NP Hbr i SR Hgrmatihage e afRl 4 or CRTHIT M tdktta

showi ng cosrpsondesseq betweesnapeHr alddnyt 18k cateBRedhdigcat 0 @eps and
radio cells belonging to each location area, after receiving said data
from a nobt | kbrmflXatiesharetiner kaidadAcardop peyhytrabie ned by
sectioning a comuni cation service area into

15. A mobile communication network, comprising:

storage means for storing data showing correspondence
between a plurality of grouped location areas and radio
cells belonging to each location area, each group being
obtained by sectioning a communication service area into
location areas by using one of a plurality of types of
section patterns;

transmitting means for transmitting, to a
communication terminal, data of a section pattern decided
based on a usage pattern of gaid communication terminal
after reading said data from said storage means;

broadcasting means for broadcasting, in each of radio
cells constituting said communication service area, cell
identification information of said each of radio cells;

receiving means for receiving, from said communication
terminal, a signal requesting location registration; and

registering means for registering in a location
register, in the case of receiving a signal requesting
location registration by said receiving means, a location
area identification where said communication terminal is
located as 1location information of said communication

terminal, said location area identification being included



| ocation areas by using one of a plurality of types of section patterns;
receiving means for receiving information specifying one of said plarahiytygs
of types of section patterns; selecting neans for selecting on the basis

of information specifying, one of said plurality of types of section
patterns received by said receiving neans and said data stored in said
storage neans, a location area identification where said comrunication
terminal is 2 ? NAY 2005 68 presentlfelocated; and transmtting nmeans for

transm ttingsd 0 Séti ghdOhidfie HANRIRIaGA! 10BaRELNOFKg i YL forghange in its
own location is indicated by a change in said |ocation area identification
selected in said selecting neans, a request for registration of said

| ocati on g@aw%éﬁnm&ﬂ%ﬂ\m&ni}gi'Acgggwggﬁgg ion termnal as clained in
Clains 16 to 18, wherein said comunication termnal is a portable phone.

20. A |l ocati orsragiast raeann Eont stlormpphothtas dlavinml corr&Gpomdened urt her
conpri si ng. I ng Luation data rel ati to.frequency of . location
regi st ra'?}l9 %%Q%%j %nc‘gir/rﬁ%ﬁcgl g(%t og%%lf%er&m Egcggl?reldaa(ﬁeiaogn iaﬁda aa@icc
service charle. b2londingbite eerhunieedtish nerear k aslicl airgeg itei@qi m 13,
further conprijsi an eval uati on dat abase for. storing, eval uati on data

rel ati ng $@-31% gﬁé’y FHFREE DN ? r SPEMHECRSA BN F T ngreealitQ o

det er m nelgc4Ibict k@BakN Wy baskagSaind Cerchar geura22eyA d0calhbes of _
regi stration control nmethod, conprising the steps of: sectioning a service

area of aSF9bi9%e RYhAMITati on

receiving means for receiving, from a mobile
communication network, area identification information on a
plurality of types of location areas corresponding to a
location of said terminal, with each location area being
included in one of a plurality of types of location area
groups overlaying a communication area, each location area
group being obtained by sectioning said communication
service area into location areas by one of a plurality of
types of section patterns and information specifying one of
plurality of types of section patterns;

selecting means for selecting, on the basis of area
identification information of said plurality of types of
location areas received by receiving means, information
specifying one of plurality of types of section patterns
received in said storage means; and

transmitting means for transmitting to said mobile
communication network, when a change in its own location is
indicated by a change in said location area identification
selected in sgaid selecting means, a request for

registration of said location change in said network.

17. A communication terminal as claimed in Claim 16,

further comprising time keeping means for recording



network into a plurality of |ocation area section patterns wused for

| ocation registration of communication termnals, each |location area
section pattern overlaying the service area of the nobile conmunical &Y 2005
network and dividing it 1into a plurality of |ocation areas each referenced
by a location area identification, and each |ocation area conprising at

| east one radio cell covered by a related 69 2 7P 4Y2005 sw tch;
establishing a | ocation area nanageneﬁ? table listing, for each of a

pluralitytieé earpuntcCalin@n f€r ghiah WSRGE i LHEBGAI3s IWHE! S oA on
representing a first correspondence between the comunication term nal
usage nunBRrsSakd Pleealion of cadPedrefeshorrling tarade ivdmsoives & section

pattern sglegtadd0F: ddheLEunieat i on termnal usage number, and second
correspondences between every location area and related switches covering

radi o cel | s ofwhérein ocatdish arsda@rajgeoadwasnéng $hbéoesmt i Dmf St itdre
| ocati on nage. b to the bile ¢ ni cation net k for
| ocati on ‘?éeg%a%’%&?%r}?%ngﬁgé%%ﬁ‘#ﬁgaﬁ 2t ggg(l)?rxﬁuﬁ?gg?l%%ng?er M e ecil ¢At ed
wi thin saaid commnnirciatdtarors etergg naleacorpbspoRding Ofo| oefth Orcingy eas
correspondirhn% to different, co ni cation term nal usage nunbers and

cor r espon@?Hy t 8™a F&§ rRAR1F oREt 56 Do P WA Tgmfthi EXPEBN Ofer$iHACT n t he

nobi | e copatue&ad i athg network; selecting at said conmmunication termnal, on
the basis of said received information on |ocation areas and
communi cat i on YR¥RITRI SgddgeSRLABELRY dn¢ditat ifow aFeAecEdRgespondin®y to the

comuni cabi o t6E MhBah USRYR iPYEREL o inkBemGeTBHNLGAlIAR LE By and
of types of Jlocation areas received by said receiving
means, a location area identification corresponding to
information designating a section pattern after obtaining
from said storage means information designating a section
pattern corresponding to the current tine recorded by said

time keeping means.

18. A communication terminal, comprisging:

storage means for storing data showing correspondence
between a plurality of grouped location areas and radio
cells belonging to each location area, after receiving said
data from a mobile communication network, each group being
obtained by sectioning a communication service area into
location areas by using one of a plurality of types of
section patterns;

receiving means for receiving information specifying
one of said plurality of types of section patterns;

selecting means for selecting on the basis of
information specifying, one of said plurality of types of
section patterns received by said receiving means and said
data stored in said storage means, a location area

identification where said communication terminal is



transmtting fromsaid communication termnal to said nobile comunication
network, when the selected |ocation area indicates a change in Iocg;h&p %f
said communication termnal, a request for registration of said |o a{ @ 5
change of said comrunication termnal in said nobile conmmrunication
network. 23. A location registration control nethod, conprising the 2 7 MAY
2055 70 steps of: storing, at a comrunication termnal, data show ng
correspondence between a plurality ofsarouped | ocation areas and radio
cell's bel prgidrer 1y RAHt dDCcaldon area, each group bei ng obtained by
sectioning a communi cation service area into |ocation areas by using one
of a plurality-XTARSHARdNDf MEBREI ofCPat NI thriofdc kSt i fRyLTd byIPidhi | e
comuni catéRueiordn ddtwsach ed adi G 40)d Sifonsd idut I Neaidh is

conmmruni cation service area, cell identification information on said each
one of raeficatedd sbyracehengg, iat swdidd leomhisrcaiesn idemihidcdtocat ed in
said co i [ on rvi .area .1dentjfication i r io a

radi o crerln%lgi ('Igéréeégsaisl co(réngfﬁﬁi ca%(lag%éjtlﬁm ;T{{a anl%si prgsenf%‘gu%%{cat e”f&,c}n

sel ect i ngre@i stoa i oomfursadal ileocateon nthkngs aneaaid destwdirlcat i on
information of a |location area designating its own |ocation on the basis

of said received cell identification information and said stored data, a
| ocation 195 e ééladibn {dLotdron eaiiespendidia ined isecliOmpatd eid 18,
predeterm ned for use with the communication termnal, _wherein said stored

data i ncl VRS kiR it SRMBIHSREd ONs EEEMoR2 pat & e nPPBY 2R Phtect ed
| ocati on area

20. A location registration control method as claimed in
Claim 1, further comprising:

storing evaluation data relating to frequency of
location registration and incoming calls to determine a

reduction in a basic service charge.

21. A mobile communication network as claimed in Claim 13,
further comprising:

an evaluation database for storing evaluation data
relating to frequency of lccation registration and incoming

calls to determine a reduction in a basic service charge.

22, A location registration control methoed, comprising the
steps of:

sectioning a service area of a mobile communication
network into a plurality of location area section patterns
used for location registration of communication terminals,
each location area section pattern overlaying the service
area of the mobile communication network and dividing it
intc a plurality of location areas each referenced by a
location area identification, and each 1location area

comprising at least one radio cell covered by a related




identification including swwtch IDs related to radio cells so that

| ocation registration is performed based on the swtch ID as cell 77 My 2005
identification information; and transmtting fromsaid conmuni cation
termnal to said nobile conmunication network, when a change in |ocation

of said conmunication termnal is indicated by a change to another

| ocation area identification included in said stored data and selected in
said termnal, a request for regi str&Pion of said Iocation change of said
communi cagwpic?; 7 MAY 2DG5 71 terminal in said network. 24. A nobile
comuni cati on network, conprising a storage neans adapted to store a
sectioni ng of $SSHNVTENG eh WCAH iomMTeR JRRATRRSRN dmine wokrstinst.o a

plural i tyeof lQealign -ArRuseelipn JAlLEkE USAL LT ckofahhan yaglStration

of conmmunication term nals, eac ocation area section pattern erl ayi ng
t he servicategay ohunherspbidhbacaemyrseating andiiwmtk eedrefmondanpdt into
a plural i]B t‘%er{ ocgﬁgon Aleas .c%%ch refteerrenlceq byua | ocat iuo ar ea

. L qmunl ion mliha sa%e Ir r aq?
i dentification, and éach ocati1on area conprising at | east one radi o cell

covered byocat i@l abedaswidoetrespohdiayi am atlea abagesenreE@ansedtiapi ed to

establish a locatiao ar%ﬂ nageﬁnt table listing, for ,eaclh of a

plural it yPHFETIhmAT T TTh t e nai® usSPRE SR ST nfodridial gdispage
representhitoér f i BEH GAIRIPORSLRESHHRIMRAEL t BELwEOITMERE! | I-4t8IdH nal
usage nunber and ] ocation areas corresponding to the l[ocation area section
pattern s¥¥ext &dd f gelphedcofiihrlas | ciPtastifichalraddgageclitberof atdssecond
corresponggncesbefmeen every location area and related sw tches covering

radio celTs of the location area; a communication interface adapted to
br oadcast breoadcasting information from the location area

management table to the mobile communication network for
location registration;

receiving at the communication terminal located within
sald communication service area, information on location
areas corresponding to different communication terminal
usage numbers and corresponding to a current location of
the communication terminal in the mobile communication
network;

selecting at said communication terminal, on the basis
of said received information on location areas and
communication terminal wusage numbers, a location area
corresponding to the communication terminal usage number of
the communication terminal; and

transmitting from said communication terminal to said
mobile communication network, when the selected location
area indicates a change in location of said communication
terminal, a request for registration of said location
change of said communication terminal in said mobile

communication network.

23. A location registration control method, comprising the



information fromthe | ocation area nmanagenent table to the nobile

comuni cation network for location registration; a comunication termipm 2065
being located within said conmunication service area, and being adapted to
receive information on |ocation areas corresponding to different

comuni cation term nal usage nunmbers and corresponding to a current

| ocation of the communication termnal in the nobile comunication

net wor k; wherein said conmunication téPminal is also adapted to select on
the basi sg@dpsaig. received information on location areas 2 7 MAY 2005 72
and communi cation term nal usage nunbers, a location area corresponding to
the communi cat$¥RF I N &l Bsagehyrbedt s tReEmdparuni dat orshatifichal and

to transmd,fLom sal c%’gd;%j cation yerginal, tgrsaid mobile g[qg»gm cation
net wor k, %n %%% séﬁgzte Iogétign greag}ng#catesq% aﬁgnge (fn ocation of
sai d comargaatdwh ra&iiv nedlla belpresing dro gy stocttiiom afresgi cedddcat i on
change of _said communigcati on ermnal. in_said nobil e communi cati.on

net wor k. %Eﬁue\%%ﬁﬁ$eocgﬁﬁﬂﬁ?cé igﬁc%épﬁéP ,ac6ﬁﬁwf ﬁﬁi ﬁﬁﬁn%ﬁﬁ?%ﬁ%ns for
storing datea shawbnd etiespoatens ebybaiawen aengl wialdt ylokagheypesst

| ocati on areasdﬁﬁd radio cells belonging to each |ocation area, each group

being obt¥RFRRP by CEtFbMATFSE"Eormuni cati on service area into |ocation

areas by usingaiRicfstady, ureli tyy ebblYReScdmurSi®EdiOh PAEERGAR; in
transnlttlnqpneans for transmtting, to a communication ternminal, said
dat a stor@@Fh rekaFddse ofabks ARRARGE LW it ceEtd P TRHHCH OroThrafidti®t i ng, in

each of radio c&l1si6enstFikht0gnSahECRITYBHCR WL SETYLER BhEAoce! |

radio cells;

receiving, at said communication terminal located in
sald communication service area, cell identification
information on a radioc cell where said communication
terminal is presently located;

selecting, at said communication terminal as area
identification information of a location area designating
its own location on the basis of said received cell
identification information and said stored data, a location
area identification corresponding to a section pattern
predetermined for use with the communication terminal,
wherein said stored data includes said predetermined
section pattern for said gelected location area
identification including switch IDs related to radioc cells
so that location registration is performed based on the
switch ID as cell identificaticen information; and

transmitting from said communication terminal to said
mobile communication network, when a change in location of
said communication terminal is indicated by a change to
another location area identification included in said
stored data and selected in said terminal, a request for

registration of said location change of said communication



identification information of said each one of radio cells; receiving neans
for receiving, fromsaid comunication termnal, a signal requestin

| ocation registration; and registering neans for registering in a Zggéfﬂ@ﬁ
register, in the case of receiving a signal requesting |ocation

regi stration by said receiving neans, a location area identification where
said communi cation termnal is |ocat as location information of said
comuni cation termnal, said location area identification being included

in said stgrdndegiresdding mediwdrkqcat i on registration, wherein said stored
data includes said section pattern 2 7 MAY 2005 73 for said registered
| ocation area identification including switch IDs related to radio cells

so that |@4iat'@nmobﬁ%s'fdcﬁﬁd&ﬁda%lgﬁr fﬁmmassgmﬁp i § 16y SY Lo dddeas cell
identification information. 26. A nobile comunication term nal for

oper at i onM¢3na agdied tonftnreati sachdonbrg aft b seswivecargee®@ibai ng
sect | onedy 36008 dfBnk; 8 PLUE AbLycok LORAIT PN, a0eg; se6! In 1 pajd erns used

for location registration comuni cat’i on Ahars. Y wher el i each:
| ocati on area sectilon ppateerns owerddayfot helsarhiiare aegasofathenrmiﬂ |l e
communi cation netwrk and divides it, into.a pluralit | ocation areas

each ref eTEREEH GRF 201 SR B e £30LMIFA Gt €% cétaﬂtﬂ? BYSthon ar ea

conpri si ngvétldeiasi @Re rasi-vicel lareavesed dne Aobelat egodid Lt MBEr €i n
for operation of the nobile commnication network there is established a

| ocati on 2EEPTHedRgeteht 143®| &t L8EPng, Plowaddck &f dgsakian yress
COMMUNI Cat4 O L&f di ditted!I3HCa CRSEHOLN NAWDLT Saerdt it feLaldh, THR &3RM I Ng a

first correspondence between the comrunication term nal usage nunber and
| ocati on Hpezxlsion area comprising at least one radio cell covered by

a related switch;

a location area management means adapted to establish
a location area management table listing, for each of a
plurality of communication terminal usage category numbers,
data representing a first correspondence between the
communication terminal wusage number and location areas
corresponding to the location area section pattern selected
for the communication terminal usage number, and second
correspondences between every location area and related
switches covering radio cells of the location area;

a communication interface adapted to  broadcast
information from the location area management table to the
mobile communication network for location registration;

a communication terminal being located within said
communication service area, and being adapted to receive
information on location areas corresponding to different
communication terminal usage numbers and corresponding to a
current Jlocation of the communication terminal in the
mobile communication network; wherein

salid communication terminal is also adapted to select

on the basis of said received information on location areas




corresponding to the location area section pattern selected for the

comuni cation term nal usage nunber, and second correspondences be@wq@ﬂ 2005
every location area and rel ated SWi t ches covering radio cells of the

| ocation area; and wherein information fromthe |ocation area nmanagenent
table is broadcast to the nobile conmunication network for | ocation

regi stration; wherein said communi cation term nal conprises: receiving
nmeans adapted to receive information df location areas corresponding to

di ff er ent ag@NBBRANGAL EQDioh iridhalS agRideunbeaiseand §0NIRSRABHAI NGrd0 a
current 2 7 MAY 2005 74 location of the nobile comunication termnal in

t he nobi | €PTEHTRANM IS itoh Hes verPuskFaEckqm - Srabme la dEgRasd aksg) &ft , on
the basiscof sahfliecai Mad 10hAHTRLI ONRD | Qeatd O AiRAS B

said
comuni cation term nal usage nunbers, a location area corresponé?ng to the
communi catProntierati v u§&g@lnahbert©f saigl commbaleat i ormueridatdlon and

transm tt] an t an t t.o sald nnbll onnunl ation
%}% l%fegfi}%g %gl njétecfr&ocatlon lndicates a}n&atlon of

net wor Kk, Gcation area 1 hdicates d ¢ ang &in
sai d commimi tatadiont efnigwld eomeeuiasit far te:mfmarulanx@hu&atdﬂdﬁmulon
change of sajd connunlcgtlondtgrn1nal in said bil e . comuni cati.on

t

net wor k. rmifthi ¥at F3ndt ePRPRAPT EBAPEESP gS%ﬁQN%ﬁﬁWQH%ﬁﬂF¥?ﬁ

storing d@éﬁnﬁ{mm SO eRpanderRefmuletweedn andtwbaki ty of grouped
| ocation areas and radio <cells belonging to each |ocation area, after

receiving said data froma nobile communicati on network, each group being
25. A mobile communication network, comprising:

storage means for storing data showing correspondence
between a plurality of grouped location areas and radio
cells belonging to each location area, each group being
obtained by sectioning a communication service area into
location areas by using one of a plurality of types of
section patterns;

transmitting means for transmitting, to a
communication terminal, said data stored in said storage
means;

broadcasting means for broadcasting, in each of radio
cells constituting said communication service area, cell
identification information of said each one of radio cells;

receiving means for receiving, from said communication
terminal, a signal requesting location registration; and

registering means for registering in a location
register, in the case of receiving a signal requesting
location registration by said receiving means, a location
area identification where said communication terminal 1is
located as location information of said communication
terminal, said location area identification being included

in said signal requesting said location registration,

wherein said stored data includes said section pattern




obt ai ned by sectioning a conmuni cation service area into |ocation a
using one of a plurality of types of section patterns; receiving ng
receiving fromsaid nobile comunication network cell identificati

information of a radio cell where said conmunication termnal is pr

| ocat ed;

sel ecting neans for selecting on the basis of said cell

i dentification information received bx said receiving neans and sai
t

stored in said storage neans, a |oca

fon area identification corres

to a sectien spadt eeqiptedetienddaed ohorarése IMdrt it fie-a00BHIN KElhidihg

t er m nal
| ocat ed,

where said communication termnal is_presently 2it4' (2005
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on

pattern fpédgﬁéﬂpatsledrﬁcaed PRl BHRA | denthbi AL, | figl udi ng.swi tch

IDs rel ate

based on iderthigathiarD igafag@Etiogentification information; and

transmtting nmeans for transmtting to said nobile communication ne

when a change in its own location is indicated by a change in said

| ocati on 26 ea A dewbiifliec at oromun sedteictred tiefrmsandl sBbeciopegatdans, i@ reequest

for registration of said Locatiog chﬁnqg.in sai d _network
mobile wOor ith a

communication ne service area being
sectioned according to a plurality of location area section
patterns used for location registration of communication
terminals, wherein each location area section pattern
overlays the service area of the mobile communication
network and divides it into a plurality of location areas
each referenced by a location area identification, and each
location area comprising at least one radio cell covered by
a related switch, wherein for operation of the mobile
communication network there is established a location area
management table listing, for each of a plurality of
communication terminal usage category numbers, their data
representing a first correspondence between the
communication terminal usage number and location areas
correspending to the location area section pattern selected
for the communication terminal usage number, and second
correspondences between every location area and related
switches covering radio cells of the location area; and
wherein

information from the location area management table is
broadcast to the mobile communication network for location
registration;

wherein said communication terminal comprises:

receiving means adapted to receive information on
location areas corresponding to different communication

terminal wusage numbers and corresponding to a current

toradio cells so that location registration is perforned

t wor k,
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location of the mobile communication terminal in the mobile
communication network;
selecting means adapted to select, on the basis of
said received information on locaticn areas and
communication terminal wusage numbers, a location area
corresponding to the communication terminal usage number of
the communication terminal; and
transmitting means adapted to transmit to said mobile
communication network, when the selected location area
indicates a change 1in location of said communication
terminal, a request for registration of said location
change of said communication terminal in said mobile

communication network.

27. A communication terminal, comprising:

storage means for storing data showing correspondence
between a plurality of grouped location areas and radio
cells belonging to each location area, after receiving said
data from a mobile communication network, each group being
cbtained by sectioning a communication service area into
location areas by using one of a plurality of types of
section patterns;

receiving means for receiving from said mobile
communication network cell identification information of a
radio cell where said communication terminal is presently
located;

selecting means for selecting on the basis of said
cell identification information received by said receiving
means and said data stored in said storage means, a
location area identification corresponding to a section
pattern predetermined for wuse with the communication

terminal where said communication terminal is presently
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located, wherein said stored data includes said
predetermined section pattern for said selected location
area identification including switch IDs related to radio
cells so that location registration is performed based on
the switch ID as cell identification information; and

transmitting means for transmitting to said mobile
communication network, when a change in its own location is
indicated by a change in said location area identification
selected in said selecting means, a request for

registration of said location change in said network.
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