; e3e(%wnol | x}r6T, DESCRI PTI ON FP03-0126-00 SERVER, MOBI LE COVMUNI CATI ON

SYSTEM L TI ON MANAG NG METHOD, BASE STATI ON, MOBI LE STATI ON
AND PAG N MOBI LE COMMUNI CATI ON 5 METHOD | N MOBI LE COMNMN CATI AN 5
SYSTEM Te Ica ﬁiekd The present invention relates to a server, a nnbi%e

communi cation P gstenl a location informati on managi ng net hod, a base

station, a nobile station, and 10 a pagi ng nethod and a nobile

comuni cation nethod in the nobile comruni cati on system Background Art
Assumi ng a packet communi cation nodeigddggep M br owsi ng, the packet
communi cati on nodel involves two 15 durations, a duration. in which a

mobi | e stati ogggeRRI NUOURdYT oW eaflprRcisetfoNNd @yduiad,i on i.Acwhirel the

nobile station i1s I1n a state of browsing pages after the downl oad (page

browsi ng dur agj;pakMaNebiing MaMA% oftar agtenbs! | Capart echwiaen of abbeeki ng
battery 20 saving based on intermttent reception for the nobile station

‘to internittenikyoneCeANS PNt olvesixmal alvbonvashase svauRRchRIbRE page
browsi ng duration is suggested in "1 N2001~-198 Adaptive battery saving

controk systemkrgopulii RedTarr adverupadeat doRETEMt i on 25 (The Institute
of Electronics, Information and Conmuni cati on Engi neers and | nformation

Net wor ks G oupechniER03F0é28- 00 publi shed March, 2002)". In this technique,
a "battery saving node" is newy defined as a state of inplenenting battery
saving at the nobil®ehst gitedent tirergagtobr avsldatgeslurtad i @n. serert, heaot her
hand, delays permtted for respective packets are prescribed according to
comuni cati onmbébile ofopmacketacadbnunkgatenns. aForotht soneaswfiorinheibnnm ng
for the nobile station to nove into the battery savi ng node and the period
of intermtteménaging method, a base station, a mobile station, and
10 a paging method and a mobile communication method in
the mobile communication system.
Background Art
Assuming a packet communication model 1like Web
browsing, the packet communication model involves two
15 durations, a duration in which a mobile station
continuously downloads packets and a duration in which
the mobile station is in a state of browsing pages
after the download (page browsing duration). Noting
this characteristic, a technique of effecting battery
20 saving based on intermittent reception for the mobile
station to intermittently receive a control signal from
a base station 1in the page browsing duration is
suggested in "IN2001-198 Adaptive Dbattery saving
control system in multimedia radio packet communication

25 (The Institute of Electronics, Information . and

Communication Engineers and Information Networks Group,

T o

*G0o0oo2*



10 reception of the control signal at the nobile station are set according
to the permtted delays thus prescribed. In the conventional technol ogy
descri bed above, however, there are generally two standby states, #g-d826-00
battery saving node and the idle node. If these were nounted on the
conventional nobile comunication system which generally had only two
states of a conmmunication state and a standby state, the standby state

i ncluding only one kind, a location informati on 20 nanagi ng server was

al | owed only é@bﬂygﬁgs f1he chocatiopn v nf amatiion «fcHliegu®pi s enphatbon
(rmanagenent of novenment) in either of the conmunication state and the

st andby st at esagyﬁ? I fnddte' | ogat i ofew 0y Or A i@k drBNAGI NGa Selswite?2S bg able
to inplenent a configuration for managenent of |ocation information of the
mobi | e stati Oﬁnbﬂeﬁegtinﬁp%toc]e?@ 0Qaplivgal ity tofe dhdhelentssitandbyist at es
in an identical |layer, the |location information managi ng server woul d have
to doubly mangge #Qggtbgawggggsaﬁgbkqangreas in correspondence to the
plurality of standby states, whi ch woul d pl ace an excessive |oad on the

| ocati gn i nformati ofn Manag Ng ok@reter . hahel,pr esentyisnvepeirnftihas beesr
acconplished in order to solve the above probl em and an object of the
present inventéopebsitve prpatleta seaver, prepbrlibed0 cacvunddati ontsystem
a location informati on nanagi ng net hod, a base station, a nobile station,
and a pagi ng sethadieadianntbirlhe edmpaticsat | commet hoationshe Fobi tkis
communi cati on systemthat can inplenent snooth execution of managenent of

| ocation i nforeasonn ahet tedmtimgrofnt etls¢ aobm len s& aflivwmaltid ynove siates of
the nobile station varying with time. Disclosure of the Invention In order
to achi eve t hehabbuttebyestaviagserades avdottengerdache Hrisearminvention is
a server, 20 together with a plurality of nobile stations and with a
pluralPty of beseptiani ofs thmneentdotlo sdgmawork, tbengtdltivke ngtatihebil e
comuni cati on system being connected to the network, and being configured
to manage a pagéngsatea derRding ateol I i oreshitbeds ZBlestabl FBHEd by

t he base stations and |ocation information of the nobile stations, the

server prescribed.

In the conventional technology described above,
however, there are generally two standby states, the
15 battery saving mode and the idle mode. If these were
mounted on the conventional mobile communication
system, which generally had only two states of a
communication state and a standby state, the standby
state including only one kind, a location information
20 managing server was allowed only to manage the location
information of the mobile station (management of
movement) in either of the communication state and the

standby state.
Even if the location information managing server
25 is able to implement a configuration for management of

location information of the mobile station in a



3 FP03-0126-00 conprising: determ ning neans for determning as a state
of a nobile station as nentioned, a state according to a duration in which
nei t her packet transm ssion nor reception is conducted between th%§%§ﬂ3¥ﬂ6100
station and a base station within the cell established thereby, out of a
plurality of states including a sleep state or an idle state; and setting
nmeans for setting for the nobile station both or either of a paging period
of the nobile station and a 10 reception timng of intermttent reception
by the_nDb!Iep§g?gigE¥ AGC o4 fF POr Lot t Re o9 aequi£ednbyar Neyentical
determ nati on: nmobrf e comruni cati on system according to the present
invention is g,00bi| @ COMTYRL €251 0N PBEHEIR ibh CHHHélﬁhgg S RbH albhy gof
nobil e stations; a plurality of base stations conneCted to a network, and a

server connechegs ¢4 Ngofst yorarairk COBLLGUGR +0qBAAGR: anPatidus 21 ga

formed by a collection o ablished by the base stations and

Locati on i nf o gtboBoRlichhe 20omobhbe s1akhonsy bEr eiBohigySCEyates,

conprises: determning neans for determning aS a state of a nobile station

as nengi oned, ,R; shatR ACORALRE toh 3 AL 1 | DoWhi Cbh Neiher o packsh
transm ssion nor reception is conducted between the nobile station and a 25

base station yhEbiRatNEncRbhagshablskshed t hereby, out of a plurality of
states including a sleep state or an 4 FP03-0126-00 idle state; and

setting neans for sghéiperdsamtt henrehitienst adsomdiat haetcoripifigthedf @npagi ng
period of the nobile station and a reception timng of intermttent
reception by dhgefohil scial i tite abeoedipi®Hien hendt ahe objaequisedthy the
determ nation. Furthernore, a |ocation information managi ng net hod
accordi ng to phespnesenvémyinti drs | $oa ppoalden a nfsarmwmin,onanamali bg
method in a server, together with a plurality of nobile stations and with a
pluraloty of démbasécstadhornsysommected dartaioret wartlrmadrisin tménagiagnobil e
comuni cati on system being connected to the network, and being configured
to manage a pagthgdar eablesenetdbian,codl mobidre sftatelons estdibiisaednby t he
base stations and | ocation information of the nobile
method and a mobile communication method in the mobile
communication system that can implement smooth
execution of management of location information of the

15 mobile station in a plurality of states of the mobile

station varying with time.
Disclosure of the Invention
In order to achieve the above object, a server
according to the present invention is a server,

20 together with a plurality of mobile stations and with a
plurality of base stations connected to a network,
constituting a mobile communication system, being
connected to the network, and being configured to
manage a paging area formed by a collection of cells

25 established by the  Dbase stations and location

information of the mobile stations, the server



- 15 stations, the location information managi ng net hod conprising the steps
of: determning as a state of a nobile station as nentioned, a state

according to a duration in which neither packet transm ssion nor g@&eptisgLoo

i s conducted between the nobile station and a 20 base station within the

cell established thereby, out of a plurality of states including a sleep

state or an idle state; and setting for the nobile station both or either

of a paging period of the nobile station and a reception timng of
intermttent receptjon by

acqui red by @%%PH%§%?ﬁina?%ggF%gngREnggg%ggiggrAggggégﬁggg%gtngeségggcts
State accor PHEEEo S duat FBRULR WHLARIGH t 05 paketo e dnont oot o hor -
he cel I ouRCRPTSRBTp! BPal 1 y SIATHBe Hici CAe t A ST 68h Sraraoer the |
per  od of i hEERRBRFES L0t 1 B and THE. T bert on t Carg of AV Erm traat |

reception by the, 10 robilg. Stagdon agoor didhsdiod NGishake 2sui ceduby the

det er 'natioﬂ _ t i's feasible to smothly execute the management
of | ocation fnformaLign OfLhesgRbi Lerst gl ops, pageanding be theapbyral ity
I're s

of states of ¢ é ations'varying with time. 15 The above server is
preferably C?HEEQHESQ gs sleep state or an idle state; and setting

means for setting for the mobile station both or either

of a paging period of the mobile station and a

10 reception timing of intermittent reception by the

mobile station, according to the state acquired by the
determination.

A mobile communication system according to the

present invention is a mobile communication system

15 comprising a plurality of mobile stations, a plurality

of base stations connected to a network, and a server

connected to the network and configured to manage a

paging area formed by a collection of cells established

by the base stations and location information of the

20 mobile stations, wherein the server comprises:

determining means for determining as a state of a

mobile station as mentioned, a state according to a

duration in which neither packet transmission nor

reception is conducted between the mobile station and a

25 pbase station within the cell established thereby, out

of a plurality of states including a sleep state or an



follows: the server further conprises nmeasuringretaining neans for

measuring both or either of the nunber of nobile stations |located in each
pagi ng area and having noved into the said state, and pagi ng 20 trﬁ?Jﬂiﬁiéﬁ—oo
respective reception timngs of a paging channel in each paging area as
mentioned, and for retaining neasurenent val ues thus neasured, wherein,

where the determ ning neans determnes that a state of a nobile station is
the sleep state, the setting nmeans 25 sets for the nobile station both or

ei ther of the, pagi ngtgeéi od,,0f tNe bl | Gt i %rangettfﬁifx@ec?%ﬁ opy§

FP03-0126- 00 %lnlng of Thtermttent reception by the nobi station,

according to ket al e ; Eur r o] server
U S T A st Sk e

is preferably configure

deteoting reansy {9k 48b80UNG A chanak Ol fod OBSLAR [R01 shigthopeanea on

whi ch a nobil'e station i's un | ocati1on registrati n agl ng group

assi gnrent copteoblipg BRARRe floniwRC e A et changem et e CEhD0s FERES

detects a change ocation registration 10 area o e nob

statiog, selegting-g8enrpaghByqer@yRiQEti®.a plurality of paging groups
categorized b y'respective timngs of receiving a paging signal for the

nobi | e stations, bagedtROrRELdst erEm nesled i oh Mtindrmdtd SrPr R88Lg0RhEY the
nobil e station the selected 15 paging group. For exanple, the server

accordi ng to hEEhAEEEBbr HAMENELORheS petfeaitalint o 419Ul £0a aBo680YONI N

Fig. 30. Nanely, server 90 conprises the above determ ning nmeans 91 and

setting neansifforikheidat aamading mestttodliR0adeleerm@imestdystinde agenr di ng

to the duration in which neither packet transm ssion nor reception is

conduct ed betxephutheifgbiofe ninitieonstatiohe badewdttat iprplurdhetgebk, out

of the plurality of states including the sleep state or the idle state, as

a state of theas®bidtatimret atonnecaerd tthe setietgpreansohdtiehs ifmy the

nobil e station both or either of the paging period of the 7
mobile communication system, being connected to the
network, and being configured to manage a paging area
formed by a collection of cells established by the base
stations and location information of the mobile

15 stations, the 1location information managing method
comprising the steps of: determining as a state of a
mobile station as mentioned, a state according to a
duration in which neither packet transmission nor
reception is conducted between the mobile station and a
20 base station within the cell established thereby, out

of a plurality of states including a sleep state or an
idle state; and setting for the mobile station both or
either of a paging period of the mobile station and a
reception timing of intermittent reception by the

25 mobile station, according to the state acquired by the

determination.



FP03- 0126-00 nobil e station and the reception timng of intermttent
reception by the nobile station, according to the state acquired by the
determ nation. In this case, preferably, server 90 further 5 compgb§8Sp126-00
measur enent -retai ni ng neans 93 for neasuring both or either of the nunber
of nobile stations |ocated in each paging area and having noved into the
mentioned state, and paging traffics at the receptive reception timngs of
t he pagi ng channel in each paging area, and 10 for retaining the
measur enent val ues t hus ed [ 2., : t bile
station both or ei f¥&i rggggﬁgE%aEP%ggpégkggQ%fq%ﬁgé%%b% gggFggﬁénhgﬁ%Dthe
reception tinmn f o] I nt_tecepty by & h i;lie, s I acgording
Se net% VH?ESEH&%EE ad €§ p%%/%'? bt he ppiihe Stahtoan,

to the nmeasure al ues retai ned e neasurenent-retal ning neans

o1, when the tate olcihebile Stabbopiba dot Sidednteche ! haslacn

state. Server al'so preferably configured as t further

conprises ar et@a%@?r@%?siﬁ{ee%toifqgr%geg%ﬁai 94 sand, PAGEPE4 IRy ESS I et

control ling nmeans n"the area change detecting nmeans 94 detects a

change, of tNJQGal I {0 SIAA1L00 BL8e QRavhbAN hNenEDRIdIE S QE S

under 1ocation registration, the paglng group assignnment controlling neans

95 selects 2 n I r 1S Pr t eyadiedsigkar mt i on,
out of a pIu?gl|$§P§?hggggngnggg%ggg Q§%%03-6i G?g% Sgggggr?zed by

respective tiggdngsyQf Jesed Vidwd as®gi Berstanahoben et ke smakid esatdons,
and assigns the nobile station the sel ected pagi ng group. Base station 80

can conprise & g | GEr 8hieObayisidlipariée s&r wafe Iolesldestaithen ahaye
(provided that base station 80 excludes the configuration corresponding to
the area change detespt Denmeansndd, obesatsenitercat sreamytboe diyeald base
station 80). In this case, burden sharing of execution can be 10
i mpl enent ed, Wfopilexaspi€iohy hetbrdagnhate stied i o0aBe penhdredt by ddmrol in
the link layer and letting server 90 performthe control in the network
| ayer. |nci depitaldmindticon NveThieee fakre |itc| ddesfdamiflod | bui rpaaspect about
control in the case where the 15 state of the nobile station is determ ned
to be the sl eseaitad ethe management of location information of the
mobile stations, according to the plurality of states
of the mobile stations varying with time.

15 The above server 1s preferably configured as
follows: the server further comprises measuring-
retaining means for measuring both or either of the
number of mobile stations located in each paging area
and having moved into the said state, and paging

20 traffics at respective reception timings of a paging
channel in each paging area as mentioned, and for
retaining measurement values thus measured, wherein,
where the determining means determines that a state of
a mobile station is the sleep state, the setting means

25 sets for the mobile station both or either of the

paging period of the mobile station and the reception



In order to achieve the above object, a paging nethod in a nobile

conmmuni cati on system according to the present invention is a pagi ng nethod
in a nobile 20 conmuni cation system conprising a base station, angb@-0126-00
plurality of nobile stations capable of transmtting or receiving a packet

to or fromthe base station in a cell established by the base station, in

whi ch the nobile stations are configured to nove into a sleep 25 node of
periodically receiving a signal fromthe base station, in a case where

nei t her packet transm Ssi g@% ’ epki [ nduct ed
during a pr egé{nép‘ﬁi %g‘dig&%gﬂ%&’ﬁe@;g}l n %%eﬁﬁggsgég?gfi %ﬁggégﬁé pagi ng
channel capable of..spe¢ifyi tgggj | Liying the nobile
station of a?ﬁcsgfjlgg gopélg%gtr%or écﬁ&%ﬁd%hﬁgngﬁ%%?hg an i ncom ng

packet addressed t@.a. BBl LecStatian hayipg muwed dnt o § hepsbeapatnde, and
can intermttently Pr_ansmt the pagi ng channel in a predetéerm ned péri od,

wherein the é?@%vgﬁm@a G IS8R DT Bhi e O cShBBPsE5ahesaaeaandieng to

durations in ich nei'ther packet transm ssion nor reception is

condugt ed, a:agtieEtiiﬁgp%éér@éebe SEtOAPiNgG RerErgsgEorespondicas iba t he
respecCtive sleep states and reception timngs of intermttent reception by

the nobile stayiQRserher 6iFed henbase: shaki Qo NB M ¥ela% idnl5igobinkerst at i on
to change both”or either of a paging period and a reception tim ng,

according tojbethien eigégqrstqfagit&purmm obagohy| eggbapi oasseynslenty in
the cell and having noved into the sl eep node, and paging traffic of the

pagi ng channegln+ird 13 iRledesd £ &1 fied, cadmn 20handreher ehandée detibicitd nst at i on
perfornms intermttent reception in the paging period and at the reception
tim ng basedpeRAnishedebapge iasichagigeonof Thehe n\lerdd thioras segilated tviorh t he

above paging nethod in the nobile conmunication systemcan al so be 25

descrigbed fr aieahe Asileet mobilbe sitazdoni, ors edssorireg ednei phgthe waigiure

comuni cati on system as described 10 FP03- 0126- 00 bel ow. Nanely, a nobile

communi cat i opugysbeEMmacedndiaig tty bife pagirgt Jrvepsi cretegcr aad | &Y
communi cation system conprising a base station, and a plurality of nobile

stati ons capallspeaftitveansimingsnpdrreeekvinggaapaging signal for the

mobile stations, based on predetermined information,

and for assigning the mobile station the selected

15 paging group.

For example, the server according to the present

invention is preferably configured as shown in Fig. 30.

Namely, server 90 comprises the above determining means

91 and setting means 92, the determining means 91

20 determines a state according to the duration in which

neither packet transmission nor reception is conducted

between the mobile station and the base station in the

cell, out of the plurality of states including the

sleep state or the idle state, as a state of the mobile

25 station, and the setting means 92 sets for the mobile

station both or either of the paging period of the



5 packet to or fromthe base station in a cell established by the base
station, in which the nobile station noves into a sl eep node of
periodically receiving a signal fromthe base station, in a case Qﬂﬁﬁﬁ0126—00
nei t her packet transm ssion nor reception is 10 conducted during
predeterm ned duration, and in which the base station has a pagi ng channel
capabl e of specifying a nobile station and notifying the nobile station of
arrival of a packet or capable of transmtting an incom ng packet addressed
to a nobile [ .n i.nt o the sl . mode nd can
internittent%@oﬁég%s%?FQ?ég %Eg?ﬁg%bﬁ%ﬁ%ﬁfﬂfﬁ§£9§$5ggt%?n?%gﬁr%éFFSBF
wher el 0 Lhe skeeornds BOMRELSESKA 1 Waldddh Ofaslaeh sl ALes. Agogrdiag o
durations in T CR-nelt Rdr packet transm ssidn nor reception 1§

conduct ed, angc%ﬁi%g pB§SE§EedE%e§EHnBﬁﬂkﬂ9 peri ods corresponding to the

respective sleép stafes"and reception timngs of intermttent reception by

the nobile stationsInmh@ﬂg%n Eggepas_f@fﬁé%?%#}iﬁ%%éﬁééS 90  furthe

measuri ng-retaini ng neans for measuring bot e nurnber of

et
retaining Measys RIBAL oY 8hUeS olehin MERRMEAI N ANges{ el S | 9GaBANS for

instructing a no e station to change both or either of a pagling period

and a 5 recepihofath"hBgingCaokdl RA R JRASHENBI o VahsloRefiei8hBgd, i n
a predeterm ned case, and wherein the nobile stations conpri se:

intermttent segedfi QRACHRFDNG | BgaEans forf PRE! QG iivi eF 8tEHEDbN
reception in the paging period and at the reception timng based 10 on the

change instrugihoigs TBE abevedyiadetciamnel caseach ARy Wesg, t Aranobil e
station newly noves into the sleep node, or a case where the nobile station

previposly hafongreoxedihgt ehehaeskeepmande viWas MMES medoutde, cghl, or a
15 case where the nobile station previously having noved into the sleep
nmode changes §detshgemesingt €92 ose@s afdat t tAeY neasiA dleseaftioad BytH herbase
stati-on. A base station according to the present invention is a base
station, togethehiemi bli ahd wadihy pekriok lcef 26hst abbdde, stmtsidd ubhdg a
nobi | e conmuni cati on system the base station constituting the nobile
comuni cat i ontlsg stremept inm chinireg nolfi lis tstratd torentar eeceptiigor édy sthéhat a
nobile station in a cell established by the base station transmts or

recei ves a paekeile o tratiom t Bec3rdigue $wat tbr andasovremant whahueeit her

packet transm ssion nor reception is conducted during a 12
1 retained by the measurement-retaining means 91, when

the state of the mobile station is determined to be the
sleep state.
Server 90 1is also preferably configured as
follows: 1t further comprises area change detecting
20 means 94 and paging group assignment controlling means
95; when the area change detecting means 94 detects a
change of the location registration area on which the
mobile station is under location registration, the
paging group assignment controlling means 95 selects
25 one paging group on the Dbasis of predetermined

information, out of a plurality of paging groups



FP0O3- 0l 26- 00 predeterm ned duration, a nobile station noves into a sleep

node of periodically receiving a signal fromthe base station and in which

t he base station has a pagi ng channel capable of specifying a nDbié§b3—0126—00
station and 5 notifying the nobile station of arrival of a packet

capable of transmtting an incom ng packet addressed to a nobile station
havi ng noved in the sleep node and can intermttently transmt the paging
channel in a predeterm ned period, wherein the sleep node conprises 10 a

I i f sl . di : ' Ln_which.neith k
[ranerm sei on NBECRELeRELoR 4 & COMUk . - 9T PE PRCSiBARS: o BBE DH0) ng

periods correspandi.ng to t.he tiye,.sleep statfes and re tion.timngs
of interm tteﬁ?gpgéep C’lrontl—bey %\ﬁéggé rs% itﬁgngt’atalno&nsa}sﬁﬁ%n%agﬁgsfnggrlgﬁ
conpri si ng: i.ng+r et aini s o ring both or either of the
nunber of nog:gléé%sl _gt it%%s%legfa eeg}?%%lhneé pﬁ?&yahd having noved into the

s| eep node, and pag{aﬁge”éfcg‘c‘iogf kbe Bﬁﬁ' ”80&&??@%‘ ’ aangoﬁ?ig{lf%%'i%”g 20
measur enent val ues us neasured; and change insfructing neans Tor _
instrugting asgpbhle statdon.d %‘aQBedQ%U}i%reaehéﬂbeJe OE%PO‘E’?&éHgtB%E' od
and a reception tining, according to the retalned measurenent values,” in a
case where thg apbilesstatign negyy ik d Nto e $'§SHFE§{J‘EFt%n' n a
case where the nobile station previously having noved into sl'eep node
13 . FR03-0126:00c081kiHoVesy | RHQ [ARek Cldnarlfe | BoBefRSRgWIRILLS NG4DDI | €
station previously having noved 1 nto t%e sl eep node c anggs the sl eep

state, or in gacaLBk! kRkY¥LATE diElerdANed- by bhephagesshatbangod | nThhe
conventional system under an environment in which a very |arge nunber of

nobi | e statiofgjwer ecdde ! hevsiraedby shatengpa@mg tkakhtgoho hendrapsnitted
by the paging channel increased to bear hard on the pagi ng channel, which

rai sedot he ri sipotmeaeed, enter Okxedipllel0 bosdetHine bhser epeicn Biom ngs
of intermttent reception by the nobile stations were predeterm ned

regardl ess of peh€opagi thet rédhteclt hint rigfd | d imightlaercoagast edtating
specific reception timng. In the conventional technol ogy about PHS, a
group nunber fervéb SDapdifoain emeh cwpltided sirattilon wesverel iayearily
determ ned by a tel ephone nunber, and it was thus conceivable that only a
speci fic group was Tnofidehédliwt h hkravyitwvahtioni nadasspedhtiiadeel | then this
case, there arose the problemof call loss of a paging call. 20 The peri ods
of intermttefibtliewépti arsdmyct hebpubi st ons vithe egaal wirmrg ahé t he
groups, independent of the traffic, which could result in failure in

ef feclPve bat seeyesad nghel mabiel e esiiasiogy toncetsinng midietootte &heast er
continuously transmts NH packets 25 per period for maintenance of
synchroni zat i 8h¢ePoSERE&®es potentially connected in Park Mde, which coul d

In order to achieve the above object, a paging
method in a mobile communication system according to
the present invention is a paging method in a mobile

20 communication system comprising a base station, and a
plurality of mobile stations capable of transmitting or
receiving a packet to or from the base station in a
cell established by the base station, in which the
mobile stations are configured to move into a sleep

25 mode of periodically receiving a signal from the base

station, 1n a case where neither packet transmission



14 FP03-0126-00 rai se the problem of decrease of channel efficiency.
Nanel y, the fundanmental period nust be set with intervals of tine not |ess
than NBx~B (DH is a transmi ssion tine interval of each packet) atF)%@?—t?l%—oo
mninmum and it was difficult to set an extrenely short fundanental period.
In the Park Mbode, a slave off a connected state to the nmaster for a | ong
time is allowed to performthinning-out reception of control packets from

t he Beacon channel transmtted fromthe 10 master, whi ch enabl ed effective
battery savi

namberof moBFe SERERIET n ¥ 1 Gy Alerity SBtES) he PREBSTEMEY °°
umberbf moHCESH5s; AT nd Pl ConEBRt AT &GP nd e f ol SAESor di ng
I nstruct {hChBBARG < FABEBASI oo BniTREChOURS: i (B CIE et ndBer i od
mobi | 0 st at 1 BRE AR 1 THEL el PEARAORa g TRVt | %1 ot RE2FSep mode,

and the padi g LEall o & Al 2301 gﬁa{w%mifége%gek@r;_egeh%@s%%d &ase,

and tHe nobi nmperforms rntermttent r tron in the paging period

and at the recepti. I i ng e ;Gan i n t] Whireh can
ci rcunvent tﬁen%rbo%%eéé%%ﬁ%%ﬁngggtgﬁgﬁ (;mfev%ggilng t?%%éfi?%gﬁ ingggé-m%- 00 at

a specific receptign LhiiRdnang WhighsRan Almo Hemiianenushyipresent the
g e paging'traffics at the respective reception
timngs. It ?)lr%%etﬁee(\r?r[ﬁ?eg 63st Pb&, t Anekkea! ittRl Ysép | R8dEh@omprises
a plurality of sleep states according to durations in
10 which neither packet transmission nor reception is
conducted, and it is possible to set paging periods
corresponding to the respective sleep states and
reception timings of intermittent reception by the
mobile stations, wherein the base station instructs a
15 mobile station to change both or either of a paging
period and a reception timing, according to both or
either of the number of mobile stations existing in the
cell and having moved into the sleep mode, and paging
traffic of the paging channel, in a predetermined case,
20 and wherein the mobile station performs intermittent
reception in the paging period and at the reception
timing based on the change instruction.
The invention associated with the above paging
method in the mobile communication system can also be
25 described from the aspect of the invention associated

with the mobile communication system as described
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Furt her nore,
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is also feasible to performthe change of the paging

e sane tine as the change of the reception timng, it becones

i npl enent nore effective battery saving than before.
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t he conventional technol ogy had the problem of concentration
of nore nobile stations at a | ong paging period as the non-comuni cation

each nobile station increased. In contrast, the present

invention takes the traffic according to the 15 paging period into account
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station moves into a sleep mode of periodically
receiving a signal from the base station, in a case
where neither packet transmission nor reception is
conducted during a predetermined duration, and in which
the base station has a paging channel capable of
specifying a mobile station and notifying the mobile
station of arrival of a ©packet or capable of
transmitting an incoming packet addressed to a mobile
station having moved into the sleep mode, and can
intermittently transmit the paging channel 1in a
predetermined period, wherein the sleep mode comprises
a plurality of sleep states according to durations in
which neither packet transmission nor reception is
conducted, and it 1is possible to set paging periods
corresponding to the respective sleep states and
reception timings of intermittent reception by the
mobile stations, wherein the base station comprises:
measuring-retaining means for measuring both or either
of the number of mobile stations located in the cell

and having moved into the sleep mode, and paging

11



5 transm ssion nor reception is conducted during a predeterm ned duration,
and in which the base stations have a pagi ng channel capable of specifying
a nobile station and notifying the nobile station of arrival of a-pgskg 2800
capable of transmtting an incom ng packet 10 addressed to a nDbiFe station
havi ng noved into the sleep node, and can intermttently transmt the
pagi ng channel in a predeterm ned period, wherein the sl eep node conprises
a plurality of sleep states according to durations in which neither packet
transm ssi on nar..J5 recept.i i uc pl urali t i neri ods
are preparedgﬁﬁﬁé%%oﬁﬁfndhg% t %§$£ pe§§?98@%ree8%§ta¥€§T ang%¥¥ﬁs§
possible to set Rﬂg! re esp ing t specti.ye pagi eriods
and recepti oﬁneta} m nétg&‘ot‘%i in aejrglrgné%t eng@lﬁgesceptlﬁ%#\%%?he Zéh}réobi %g{a[s}%ae’?i ons,
wherein the sery [N Ry | s 0.C o]  ofi tiher of a
pagi ng perioggﬁﬁﬁﬁgh$§%£g@%%%§tining?négg%rg?%g o ‘bot %rggﬁgggr of the

number of no 'Haqléﬂs]eéatg% I@fatgg?l'?grea&h: Pagi g anea R4 ihavi ng,Joved into

the sl eep node, paging 25 traffics at respéectivé réeception timngs of

the paging CW%%F% idh ReRiRRYI N RBInd Nt8 RIRAChEs JhPEHeARS&ralkies
FP03-0126-00 an erein the nobile station perforns intermttent reception
in the paging i and pat ot hgregeeRtm@Rell NEAgebaseEld onyidvee Chanass
instruction. The I nvention associated with the above paging 5 nethod in the
nobi | e conmuR{fatioON SYSHEBHAN dlowp e descridiedfinaradthe aspegitidn t he

i nvention associated with the nobile comunication system as foll ows.
Nanely, a nmokidf: &OMinY Gdawd syt eera6eah dynante rinie tehes ericdgtia i on i s
a nobile comunication system 10 conprising a plurality of nobile stations,
a plurality gfn base 1§é?ih@n§emaaecatn@u dt0 eheetwoestiand tamdeky eyaseahnect ed
to the network and configured to manage a paging area forned by a
col l et i on oforcelies Esdredd | Shetriytidwe. base stations and | ocation
information of the 15 nobile stations, in which the nobile stations are
configured to nove Tha alzowd eppedeternfinpdr icadiecald yar eseevivhgra dilgna
fromthe base station, in a case where neither packet transm ssion nor
reception is mdndiect etdatiionngesw jyr edevesnmimdd dtihat isdeeprarmbde, whirche 20 t he
base stations have a pagi ng channel capable of specifying a nobile station
and notifyi ngade wobrée theatnani bé¢ scetiah afrevieekky beviapamiayeast
transmtting an i ncom ng packet addressed to a nobile station having noved
into the sl edmtmdthearmd azm Redent@wWiiy t BaVEY tinfisnihet elplagi A channel
in a predeterm ned period, wherein the sleep node conprises 18

FPO3-17126- 00 ces# uvaerey thfe sieteblet atasigactr il yubavisds naveashi ch

nei t her packet transm ssjon nor reception is
into the sleep mode changes the sleep state, or an

arbitrary case determined by the base station.
A base station dccording to the present invention
is a base station, together with a plurality of mobile
20 stations, constituting a mobile communication system,
the base station constituting the mobile communication
system in which the mobile stations are configured so
that a mobile station in a cell established by the base
station transmits or receives a packet to or from the
25 base station and o) that, when neither packet

transmission nor reception 1is conducted during a



conducted, a plurality of paging periods are prepared corresponding to the
respective sleep states, and it is 5 possible to set pagi ng areas
corresponding to the respective paging periods and reception tinlqg§
intermttent reception by the nobile stations, wherein the server 03- 0126 00
conprises: measuring-retaining nmeans for neasuring both or either of the
nunber of nobile 10 stations |ocated in each paging area and havi ng noved
into the sleep node, and paging traffics at respective reception timngs of

t he pagi ng chann neasur ement

' f
val ues t hus nﬁﬁgaﬁgé?mgﬁag %ﬁﬁ%ﬁgﬁﬁgffﬁcgﬁ) oraigtg%nln 9?ﬁ%t%%@?l§ a
nobi |l e station,to change ﬁgth or lthgg of a gvglng perlodea g eptlon
tim ng, gcazrﬁ}ﬁ gPt 8° FUre %ﬁa Y ub§CFetarded, ﬁ%?%lg H%Te Fned
bi | t.at
cont ol 11 ng nBang FEStS‘ép'f 8P 1. 1Pra i REre %D TR BEYT REF rst REopag: ng
period and at {he r?ce tion t|n1€g hased. on t he cha |ns% ﬁctlon The

above predlet eFHPRBELCaS2PFRIE Ase SHETE YR Im)am §t| ShahdRry ABes
to t
into ge S eeg?gnggFg %DC%§ ‘Mgﬂéi%iﬁbﬂngk & E%Qﬂ”%ﬁ"eﬁggéféﬁer§v'ng

noved 25 into de change e Sleep’s ate or e th

mobi | e Stati08a858¥%°8§|¥rgﬁ%hﬁQtT%£P%d'¥ﬁ%éﬁﬁng packet addressed to

a mobile station having moved in the sleep mode and can
intermittently transmit the paging channel 1in a
predetermined period, wherein the sleep-mode comprises
10 a plurality of sleep states according to durations in
which neither packet transmission nor reception 1is
conducted, and it is possible to set paging periods
corresponding to the respective sleep states and
reception timings of intermittent reception by the
15 mobile stations, the base station comprising:
measuring-retaining means for measuring both or either
of the number of mobile stations located in the cell
and having moved 1into the sleep mode, and paging
traffic of the paging channel, and for retaining
20 measurement values | thus measured; and change
instructing means for instructing a mobile station to
change both or either of a paging period and a
reception timing, according to the retained measurement
values, in a case where the mobile station newly moves
25 into the sleep mode, or in a case where the mobile

station previously having moved into the sleep mode



FP03-0126-00 the sl eep node noves into a new paging area, or an arbitrary
case determned by the server. A server according to the present invention
is a server, together with a plurality of nobile stations 5 and V“ﬁﬁﬁﬁio 26-00
plurality of base stations connected to a network, constituting a Ié
communi cati on system being connected to the network, and being configured
to manage a paging area fornmed by a collection of cells established by the
base stations and | ocation 10 information of the nobile stations, the
server constituting the nohile c nication _systemin, which,the iLle
stations are I&%‘ﬂ#‘ygd?oe‘ﬁe%o & gggunb(i:?giétacﬁ o%hi nta B9 4EEAS ingﬁsd by a
base station transmt r. 1 ecej C . . se ation
and so that, ﬂﬂ@hfﬁeﬁiﬁe%Cghé§%¥§f?§%£§ig%ﬁgkghgﬁoééﬁg%bggnqﬁgac%% %%ted
during a predeferm dur at.i on il e statign ves . p node
of periodical?@g?e g%%ﬁﬁ% ghg?g%%%gﬁrgggﬁﬁﬁ 3%§ei§tgl(§¥éﬁépfmﬁm§%§§ t he
base stations 0i.hg a I bl e of specifying a nobile
station and n%€?¥§?%88§hg9n5gglgggfa%ggﬁﬂg?Larrival of a packet or capable
of tragsmtting an {coging Aackel Adr eg9edoho Bl |6 SLALL POhaXENO
noved Tn the sleep nodeé"and can 1ntermttently transmt the paging channel
in a 25 predeterm,k eLiod, \y}%reirﬁnﬁg@q,%p% 4 SESwa Rl ypality
of sleep stat%g g%ggﬁd?ngbtg &praﬁighs in 20 PO3- 0126- 00 mﬁ?cﬁ ne#ther
packet transnigsi QR RAky" RGGRd %a?i&fnéyste@c RoPly alddysf + PAGI BY
periods are prepared cprrespondlng o the respective sleep states, and it
I's possible t@hée%:aeiiﬁtbﬂghéhﬁéi GRIrRIRAItY Y&t hea Ry r&spest | ¥&gpagi ng
periods and reception fimngs of internmttent reception by the nobile
stations, the-ggaNEl, CQMAIdIS| PEisEBAHd NPi kRt Y Mi HEciBaBfcEOo fTeaguli ng
both or either of the nunber of nobile stations |ocated in each paging area
as menpi oned apds10 havinre mewed ratepthens! eepifgde, oandipegimgttentfics
at respective reception timngs of the paging channel in each paging area
as nmentioned, raBgpf 0bnr eb@i MiHy tMedIUleenenb tianseswbbys presetedtniasd
change instructing nmeans for instructing a nobile station to 15 change both
or either of fepagibgspepifodiBnthagimgeptadbiity nithe, taeffidi noiglotthe
ret ai ned neasurenent values, in a case where the nobile station newly noves
into the sl eeponpdetedr ath aacagmeahfie tirecewhidre stiatirom. pr efhoushy
havi ng noved into the sleep node

conventional technology about PHS, a group number for

15 standby of each mobile station was preliminarily
determined by a telephone number, and it was thus
conceivable that only a specific group was congested
with heavy traffic in a specific cell. 1In this case,
there arose the problem of call loss of a paging call.

20 The periods of intermittent reception by the mobile
stations were equal among all the groups, independent
of the traffic, which could result in failure in
effective battery saving. In the technology concerning
Bluetooth, a master continuously transmits Np packets

25 per period for maintenance of synchronization, to

slaves potentially connected in Park Mode, which could



20 changes the sleep state, or in a case where the nobile station
previ ously having noved into the sl eep node noves into a new pagi ng area,
or in an arbitrary case determ ned by the server. In the above
configuration, the server instructs 25 the nobile station to chan&gq&iq}%Q’OO
ei ther of the paging period and the reception timng, according to 21
FP03-0126-00 both or either of the nunmber of nobile stations |ocated in
each paging area and being in the sleep node, and the paging traffics at

(e, pesgecti ve Leceuion (L gs of e paglie £hanncln eaeh paglyg orea
i nt 1tt t ti I t i i od t th i i m
nierm Lent fecepylon iy (e peglag per od. f0d o Che seceplion Limng
oroblem of congestygn.of paoligrdic aleg speckl curgeeption 20 thm no
e e o PR CLIESERESC R BT R
of L hecT oD LA o 191 | eqqms dageil s di L et oy gyetoct Tve

the probl em of,GRNRERLL AL LY 1Qf MOT &, MRkl epg%ﬁt MBRS aty ashqpd RAGE ng

period as the non-conmuni cati on duration of each nobi |l e station

i nereased. | no6QALLASE, SHEDT SSONHOVENIQUL takss Lheibhg!  enaccosdi ng

to the paging period into account and thus can circunvent the probl em of
concentrati on, pf »ggal & spatireRs atnfnSPRGLELE RAGidID: RS 1 @ _abdrepabl e

snoot hing of traffic 25 anong a plurality of paging periods. The above

mobi | e comunigailel M EaN Rackh chABAR=Q126-MOskopELgurrednt OrREOVi de

servers in respective pagi ng
10 master, which enabled effective Dbattery saving.

However, in the case of systems containing a very large

number of mobile stations in a long standby state like

the cellular systems, there could arise the problem

that fundamental periods for a number of mobile
15 stations were concentrated at a long period.

According to the present invention, however, the
base station 1is configured to instruct the mobile
station to change both or either of the paging period
and the reception timing, according to both or either

20 of the number of mobile stations located in the cell
and having moved into the sleep mode, and the paging
traffic of the paging channel, in the predetermined
case, and the mobile station performs intermittent
reception in the paging period and at the reception

25 timing based on the change instruction, which can

circumvent the problem of congestion of paging traffic
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and the present invention can be applied to the nobile

n 5 systemof this configuration. Nanely, the paging ?%i555f5%-00

onmuni cati on system according to the present inventio

rel ati on based on a predeterm ned rul e anong

characterized in that the nobile comunication system conprises servers in
aging areas and 10 the servers are in a hierarchical relation
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the server in each |ayer instructs a nobile stat
Pﬁﬁgﬁngﬁfher of the paging period and the reception timn

ar o, SAFEATSE o LREsE3 oo BB OIEE (Rpnuuherul embLLe
ape the paging period at the same time as the change of
the reception timing, it becomes feasible to implement
more effective battery saving than before.

Furthermore, the conventional technology had the
problem of concentration of more mobile stations at a
long paging period as the non-communication duration of
each mobile station increased. In contrast, the
present invention takes the traffic according to the
paging period into account and thus can circumvent the
problem of concentration of mobile stations at a
specific paging period, and enable smoothing of traffic
among a plurality of paging periods.

In order to achieve the above object, a paging
method in a mobile communication system according to
the present invention is a paging method in a mobile
communication system comprising a plurality of mobile
stations, a plurality of base stations connected to a
network, and a server connected to the network and
configured to manage a paging area formed by a

collection of cells established by the base stations
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the paging traffics at the respective reception timngs of the paging

channel in the paging area. 5 According to the above aspect of the

i nvention, the processing concentrated on one server is scatteredg®midee-00
servers in the respective layers, so that the processing | oads can be

spread so as to reduce the processing | oad on one server. It is also
feasible to 10 avoid the problemthat the entire systemstops in the event

of failure. The above nobile comunication systempernmts a service class

to be set for acﬁ%%g%ﬁ!nae\afltnafo%,%%}g lg%f ?gﬂéylﬂ;@?{fg %rt%s&rgné nveption to

such a robi | 8% i'on sys I easible to I npl ement

control also hakbllh%h%m QMY G 4 RS L QL RELQUPL PBMRbYe LHeoPRAJI NG

net hod i n t h&Aobi & connunlcat I on system according to the present

i nvention issggg\{??cteo%{ zod | rwaiﬁa;ﬂfyb%%%e%%wgora 0% i SRE1 SEEYRI t%@

recogni zes a Cl ass e"station and instructs the nobile

station to c ag%e bot anelt of, thgaggglnghégglcxﬁéyghéﬂua pRegRiH on
timng, furt accor |ng fo the serV|ce cl ass. The nobil e comuni cation

system accor%&ﬂasmsts*l% 25 pIeSept bp¥enhi ond S Alritehad acigeiagd ian that
t he base station orf the server further conprises 24

predetermined duration, and in which the base stations
have a paging channel capable of specifying a mobile
station and notifying the mobile station of arrival of
a packet or capable of transmitting an incoming packet
10 addressed to a mobile station having moved into the
sleep mode, and can intermittently transmit the paging
channel in a predetermined period, wherein the sleep
mode comprises a plurality of sleep states according to
durations in which neither packet transmission nor
15 reception is conducted, a plurality of paging periods
are prepared corresponding to the respective sleep
states, and it 1is possible to set paging areas
corresponding to the respective paging periods and
reception timings of intermittent reception by the
20 mobile stations, wherein the server instructs a mobile
station to change both or either of a paging period and
a reception timing, according to both or either of the
number of mobile stations located in each paging area
and having moved into the sleep mode, and paging
25 traffics at respective reception timings of the paging

channel in each paging area, in a predetermined case,



FP03-0126- 00 recogni zi ng-retai ning neans for recogni zing a service cl ass of
a nobile station and for retaining the service class information, and in
that the change instructing nmeans of the base station or the serv&ys_gi26-00
instructs the 5 nobile station to change both or either of the paging

period and the reception timng, further according to the service class
recogni zed. The base station is also preferably configured as follows: it
further conprises recognizing-retaining 10 neans for recogni zing a service

andthe changdi MITURAT ng hedheohEt RS Tho DRBRPEESS S Fammt 5 Ehinge
accor di ng {0 PABPEAPYI C0TclAh PREBRR Dt Or CRar ot e The SBOS Shr ver i s
P;gggaﬁg!%g?gg%ggﬁ{ﬁgsgéahgl%%%FF%%%ﬁ%$gﬁggﬁaﬁ§gﬁééigsclass of a nobile
net ruct i ng means FREL rURE CHE: EES A o T8 change kA 5726 her of

t he paging per&ggggr&g&te eefﬁggegi on. difll M a f 14654 L sREROTHM a1 8ot B

! e .
servi Ce clas¥® T According to the above aSpects of the invention

25 both or either  of 9} Q4 andl the reGARAE Qht hEkBaiGgadbe set
accordi ng todFﬁgrég?gigg“%?agggogg¥%e 25 FPOS}O126-OO nobil e station, so

that the nobjle stasjon can {op! eBRALnaRRLIRH atd, dtder Mt erbluesent i on
according to the service class. For exanple, a real tine class and a

non-real 5 tg%eﬁ_é]assa GRSb PPe SEbmASNSBEYH68 yatses {@totdengobbl ehe
and a Ion

stations, g pagi ng period can be set for the nobile stations in
t he non'realﬁ&%@%n%la§§veWQ§k@PYiEt hecnabs 1keasbhhenteattipheneyisteif ecti ve
g.

battery savi short pagi ng period can be set for the nobile
10 comprising a plurality of mobile stations, a plurality
of base stations connected to a network, and a server
connected to the network and configured to manage a
paging area formed by a collection of cells established
by the base stations and location information of the
15 mobile stations, in which the mobile stations are
configured to move into a sleep mode of periodically
receiving a signal from the base station, in a case
where neither packet transmission nor reception is
conducted during a predetermined duration, and in which
20 the base stations have a paging channel capable of
specifying a mobile station and notifying the mobile
station of arrival of a packet or capable of
transmitting an incoming packet addressed to a mobile
station having moved into the sleep mode, and can
25 intermittently transmit the paging channel in a

predetermined period, wherein the sleep mode comprises



10 stations in the real time class, whereby it becones feasible to mnim ze
the paging delay. A nobile station according to the present invention is a
nobil e station, together with a base station, constituting a nobi@%03_0126_00
comuni cati on system 15 being capable of transmtting or receiving a

packet to or fromthe base station in a cell established by the base

station, and being configured to nove into a sleep node of periodically
receiving a signal fromthe base station, in a case where neither packet

1 SSi 20 ' ' d during. d ned. d i on,
he mobi | ¢ o1t POI-EURED! (1 | hSERo SMASte SURMIRT ARt Fon oL ERTh Bh ch
the b tat] h . | I 1.fyi bi
Station and HCTEY: ot RAChoRRTEXe ot BREGR- 27 PPOal Sof 1t BASkBroTs BF

bl ft Lt i ] ng Kk t i ti
havi ng moved CHTOUbRedE) S NEAT TG BE ARG COREYSNY Al RPLERENEL 7Y
‘ toth . nel L : . L nt
mode conpr i secoar SPRFARTRE! th" ERe R A S R, Mt it Bl
nei the packgé?gg§g§g1s§bopsggr §§§FR 'O%ré§55 SQﬁPHQ%SHdiBQd kL 1 Bhe
possible to pagi ng periods cortfesponding to the respectfve sleep states

and reception,tipipgs,of gﬁgéﬁg%tf:&Pio&gCeQﬂaonrQMeéPf?oHDbHﬁiﬁ&éti891 the

nobi |l e station conpri sing: € Instruction recelving nmeans for receivVving

fromthe base;]Pe dﬁgﬁggﬂt %e%fé?ai'%&%rf NS§ et ABKAOE Cang&Hf, behdreinei t her

of a paging perio a reception timng, according to neasurenent val ues

of both or either olrybe %wﬂ?@fi%sm%é@s§iﬁﬁ§05§thgﬁ§h%d mBahbe egkl and
havi ng noved into the sleep node, and paging traffic of 15 the paging

channel , in an€3s6rvVhEr epbbe NBbi | €ishati offnevhy MBwMSek Nt Oft heosieep
node, or in a case where the nobile station previously having noved into

the sigep nodgtaenbHsMvesticd oit heaerl lbagdng nafesgasadwhara idrencvbdl e
station previously having noved into the sl eep 20 node changes the sl eep
state, or in aptarbher aleepaswdst eand npdghygt he dfdFdesstat | paspantive
intermttent reception controlling means for performng intermttent
reception in tbéeepagbngtparingd af e tbegirgephhanetli nimgdesedaginghe
change instruction. 25 Another nobile station according to the present
invention is areahpi | anst atfon, tregetimdmon tiheas7emeFP03-v@I2G:<00 phusal ity
of base stations connected to a network and with a server connected to the
network and coe&sguedd eodnmisgwe pagingchievda flepmsd fnxr alredtrecting of
cells established by the base stations, and | ocation _

15 a mobile station to change both or either of a paging
period and a reception timing, according to the
measurement values retained, in a predetermined case,
and wherein the mobile stations comprise intermittent
reception controlling means for performing intermittent

20 reception in the paging period and at the reception
timing based on the change instruction.

The above predetermined case is a case where the
mobile station newly moves into the sleep mode, or a
case where the mobile station previously having moved

25 into the sleep mode changes the sleep state, or a case

where the mobile station previously having moved into



5 information of nobile stations |ocated therein, constit
communi cati on system and bei ng capable of transmtting or
packet to or froma base station in the cell established
station, the nobile station being configured to nove 10

of periodically receiving a signal fromthe base station

uting a nobile
receiving a
by the Basf_o126-00
nto a sl eep node

in a case where

nei t her packet transm ssion nor reception is conducted during a

predet erm ned duration, the nobile station constituting t

he nobil e

conmuni cation_systemin whjch the base 15_station LNng anne
capabl e of sﬁé@if%%%%PtﬁE“%bb@?gegtéfﬁﬁh &n %%tﬁ?&ﬁ%ﬁﬁtggg%bbfﬁg g ation
of arrival of a packet or c%fgﬁle.of hans 'tté$gvgﬁ i ncom ng packet

addr essed t 02FRé thEEY &3SCaGhT AU H ved into the sleep node, and can
intermttently 20 transm t the in appel | e ] hed: peri od,
wherein the sleep ﬁgqﬂﬁﬁnq%ﬁé?%é%fugglggé 5?Q§%§g% g?% églggcégdﬁng to

dur ati in _which ith kat, . 1SS0
a pl ural |ty GF ARG G- VO FORE Sre b Spa ol or FbBar

are prep correspondi ng

corre ve FP03-0126- 00

1ONgkgrGeRduct ed,
to the 25

ti | t.at es, jota 4 ' '
ot eSpondi nEh Thty 8y ilfrdli o BESHARE $LaE ehnBad AR 0 g

pondi nd

peri ods and

el N b1 B8l | BRECELLLEDh o of SRldion bY g PRI ot ab@Ren he

mobi | e stati &F

I Ng: change I nstruction recel vi ng neans

r receiving

fromthe Serg%gﬁgaégﬁyg%ﬁéd“%JF%Hé(Hbéﬁgrﬁhagﬂﬁ Btihgt Bogrigueieldhelo of a

pagi ng perio
both or eit h%ra
and havi ng nove

areception timng, according to measur

i nto and paging traffics

enent val ues of

fut D biehenstiatdwng |Qpatead idh eagh qeagishg ar ea
e PHESE, s petenttan ich cathc

at respective

reception ti@%ﬁgﬁfﬁsﬁé§ pPagi Ngthl chegsel idtgecdnpagifigl ar eadcation case

where the nobile

10 information of the mobile stations, the server

constituting the mobile communication system in which

the mobile stations are configured so that a mobile

station in a cell established by a base station

transmits or receives a packet to or from the base

15 station and so that, when neither packet transmission

nor reception 1is conducted during a predetermined

duration, the mobile station moves into a sleep mode of

periodically receiving a signal from the base station

and in which the base stations have a paging channel

20 capable of specifying a mobile station an

d notifying

the mobile station of arrival of a packet or capable of

transmitting an incoming packet addressed

to a mobile

station having moved in the sleep mode and can

intermittently transmit the paging channel in a

25 predetermined period, wherein the sleep mode comprises

a plurality of sleep states according to durations in



station newly noves into the sleep node, or in a case where the nobile
station previously having noved into the sl eep node newy noves into the
cell, or in a case where the nobile station previously having nov 4#%@%25100
the sl eep node changes the sleep state, or in an arbitrary case dete
by the base station; and intermttent reception controlling neans for
performng intermttent reception in the paging period and at the reception
ti mng based on the change instruction. 20 The invention al so includes the
foll owi ng asp ab tr th th state of .the npbile

Con s dotak R nedtt 5EEE ﬁgck §¥aﬁgﬁl§’g of e hocaPaPRG RS e

station is detérm ne SHvef

present i nven&bgguh 8 S%I’ iug pegc%lqﬁ{] %EEUB dea'FreeCtl nng%a s for

25 detecting one ou °of & ura £ gr Brérnaft 6t 0 as

"paging gfOupésgrgsgsgaahaeqobxh%9re SRR Q%agg-e%gééggaégg;ggﬁggf

receiving a paglng rgnal f or a Tobi T |on

of Tt on: 898 kea Chanag ot ati A9 "EABR. oL, UELEELLID.S, chanogye’ 5
(o0l SLoali on. rpBsee Tvathengihhe, BEefoRlangRatcL EELL R0 AR dRL g0t 5l

change of the atlon re n area o t he e station, "t he paging

gr oup, det ect | 0g. FRANE«BR%! IPSCLOE AADI be StALi ofohhecpagtngsghaup gt ect ed

(hereinafter erre toas al desi ghat ed pagi ng group e server

according to £@§v9£95986mbPY§Dﬁbon 'ﬁe&QGiiH$L§€t§9nEH@t th8aR&YI Ng,gr oup
detecting neans detects one paging group on the basis of the predeterm ned

information, puis@fihBe Bbehal bty &ftAérpagkngtHEOURSmSAECUSE! ZREL DYt he
respective timngs of receiving the paging signal for the nobile station.

The area changgeagebgst ilogatRansiklebgehs prEhaNdere®d hhe lafatld¥y and
registration area on which the nobile station is under |ocation

regi stoati on. haMengt hevadea rofmngke 2@ 1@eie alid g, NBAAS pdRrtien stther cbange of
the location registration area of the nobile station, the paging group

detecting neass aespeasitviee raddépeish atiainkize siestpsatediprgi Agagheup t hus
detected. in each paging area as mentioned, and for retaining
measurement values thus measured; and change
instructing means for instructing a mobile station to
15 change both or either of a paging period and a
reception timing, according to the retained measurement
values, in a case where the mobile station newly moves
into the sleep mode, ‘or 1in a case where the mobile
station previously having moved into the sleep mode
20 changes the sleep state, or in a case where the mobile
station previously having moved into the sleep mode
moves into a new paging area, or in an arbitrary case
determined by the server.
In the above configuration, the server instructs

25 the mobile station to change both or either of the

paging period and the reception timing, according to



A nmobi |l e comruni cati on system according to the 25 present invention is a
nobi | e communi cation system conprising: paging group detecting neans for
detecting 30 FP03-0126-00 one paging group out of a plurality ofp @?Q?QQG 00
groups categorized by respective timngs of receiving a paging signa

nmobi |l e station, based on predeterm ned information; and area change

detecting neans for 5 detecting a change of a Iocation regi stration area on
whi ch the nobile station is under |ocation registration, wherein when the

area change g;ggﬁctdr“% TRALS Jtanl sadnlange ghothe Lecatlon neglatda | on

area of the € st |on pagi ng group etec in nmeans assi gns the

mobi 1 statl an  heapaglg o au SeLaa! eLipsianated DRG0 G P)end 1 the

mobi | e communitcat? |on y according to resent 1nvention, the paging

group det eC'[CF nfpoﬁllgft?de&eﬁﬁgge 2 P2gh 89, 95RHP 9] tlil%cl% '1§>n0ft.Ltn{'i‘?'lgjsIS

predeternlne out of the plurality o pagi ng groups

categorized b t@%er$§9895 ve i ogs of |é%§§fvbgglh§e RRgLNg shgnale for

t he nobile sta i on e-ar ange detecting neans detects a change of the

| ocation r eg'psr{ﬁ] :L"’l'{é'c‘.a Qélﬁé"”hﬁe e MYt SS@S{:98n2?ek%olﬂ'ﬂl@ertﬂé)cat' on

regi stration area change detecting neans detects the change of
the |ocation yaql sty @Eé&@ PEES @ioﬁhgnmlwel §adBld OPeribg BAMI RG AP

detecting neans assigns the nobile station the designated paging group thus

detected. 25 4. érgﬁcﬁpn\/@ﬂﬁm@albé@éanobﬁgytaaouma e A iPAgirmg taraup
nunber of a pagi group with a reception 31 FP03-0126-00 tim ng being

defined, was vﬂ{eeﬂéﬂy naki | ys dete@isTivied eor respantiag: t @ha tptepbene dminber
of each nobile station, which raised the problemthat in a |ocation

reg|strat|onéyﬁgbgghdmbakamm@fm@ngrhmfumuﬁﬁr31oépécnﬁbclaeﬁeﬁUIHm
bel onging to the respective paging groups would result in an inbal ance
anmong, pagi ng tim@ffg cit cadsa@ing hereespedi i ue pagi sgmgr dupe aEoritt,hito
reason, a .buffer in the base station could experience overflow, so as to
fail to trandgiidve e padifrgtsiofnamdattiivey nobe | pagtiagi dmradfliicsh atf ght
bring about call loss of a paging call arriving at the base station. This
caused anot hethgproddmernt et , receptien tompngsent the call |oss, the
capacity of the control channel used for transm ssion of the pagi ng signal
had Since the change of the paging period can be made
at the same time as the change of the reception timing,
15 it becomes feasible to implement more effective battery
saving than before.
Furthermore, the conventional technology had the
problem of concentration of more mobile stations at a
long paging period as the non-communication duration of
20 each mobile station increased. In contrast, the
present invention takes the traffic according to the
paging period into account and thus can circumvent the
problem of concentration of mobile stations at a
specific paging period, and enable smoothing of traffic

25 among a plurality of paging periods.

The above mobile communication system can be



15 to be designed with some margin. Furthernore, the nethod in prior art 1
failed to allow for the service quality requested by the nobile station

and it was thus difficult to performcontrol of QS (Quality of ?ﬁé %&26—00
20 There is another conventional technology of changing the recepti

timng of reception of the paging signal assigned to each pagi ng group,

frame by frame. In this technology, the base station notifies the nobile
station of the changed reception timng, 25 using the control channel shown

FPo3. 0126. 00 T8 ELATET 1 at0a)E FTETEort § b SERantbl TERONELT He(REOARE  hat

one unit is co rlsed f a‘;rane fe%at%%% aqf éet tinme Igta |nﬁlud|ng
one broadcastFhy?ti Mt ot9 101 ghd s°x Atimesiot sT102-10F PR°6Fdel ™t o
decrease the 5 | on.the co troI chann |, all the npbile.stations

bel ongi ng to:%f?g?ﬁ%rﬁéﬁ?ﬁg &ﬁ upe tetel ES the" Bri aﬁcﬁgglﬁ&QJQﬁgT%?t101
The base statlgg apnounces t%!?ﬁ?f??dﬁgsﬂhﬂg ﬁbgﬁi'Ot gat{gceptlon
ti mngs of t he p% % S|gnal e respectlve paging 1 groups Fmothe

timeslgts 1?2?%Qg?ﬁug§eggggt$h8f%93r rQagcasting tineslot, i.e., the

| ocations o I mesl o oadcasting tinmeslot 101 is conprised of

slots 108-113 for hygadeastingd he pagi gkg%aogunbghs FRE exadmp] . Where

a nobile station recelves 15 the control™ channel shown in Fig. 27B, |t can

acknowl edge t@@¢ﬁ@ﬁ§eﬁt9gntgybeea QEchﬁlE%Q%%QEﬂéﬂﬁﬁeééHttfﬁhéﬁ@?@ﬁt'Ve

pagi ng groups, fromt roadcasting tineslot 114 containing the slots

121-126 indicalingy i pe-£esPeeli VenPaghng Inod myHiers. Jddigiueasd:1oRi e 20
station receives the paging signal at the reception timng acknow edged

from the broageasihNgokprBsLEt séiderkn ihheddpRiale ByikZp stbsequeat to
t he broadcas??gg tlnEg|%t 114. SForegxaﬁplee in tﬁé tlﬁES%ﬁ? 115, nobile

statipps bel ofig ngetQetBe A2agi N9 §r BUR rAridh e Pagi8Gi3R Baewn rusTber 2"
i ndi cated by the paging group nunber in slot 121 receive the paging signal.
In this nmethoske@StertPASd01AGtHO and in that the server in each
layer instructs a mobile station to change both or
either of the paging period and the reception timing,
according to both or either of the number of mobile
15 stations located in a corresponding paging area and
having moved into the sleep mode, and the paging
traffics at the respective reception timings of the
paging channel in the paging area.
The mobile communication system is characterized
20 in that the mobile communication system comprises
servers in respective paging areas and the servers are
in a hierarchical relation based on a predetermined
rule, and in that the change instructing means of the
server in each layer instructs a mobile station to

25 change both or either of the paging period and the

reception timing, according to both or either of the



as descri bed above, the reception timngs corresponding to the paging

groups to which the nobile stations belong, vary frane by frane for all the
nobile stations. 5 In the technol ogy of varying the reception tin%ggﬁ
corresponding to the paging groups to which the nobile stations bel gPH%ﬁ’OO
all the nobile stations frame by franme, as described above, the base

station had to transmt the broadcasting tineslot to all the 10 nobile
stations in every frane and the nobile stations had to receive the

broadcasting tineslot i f ._Therefore,. thi thod had th
or ol om t hat WO Shaffitel "GPF HF 2 80T 1T | COEAES el V81 yHooF SE TR B obl em

on- 1 he nobi | PRTREY ORES 2L HiA ORI BRY ERa i 1 oStote Foraach Hobi | 6
Furt hormor e, GRhcB2EhD BEGPFADR Brmigs LASFSCCpONI T A0 Lo hHBTHES or oups
Stations are fot aPugeiadl EREARHE, PBPRREEASH B4 coapt | on. whi ch
Caving® Parti oul ar oot rotad ol N2 pbTe. ARTTEE" (s nELHFe Ry o
car s at the Baser3RBeBR A SR e A A Re el ny S emare el

transnitted bgsedpthereon 4 heppagidg,skghak it thg, dmbi| sostt@utaétonﬁhé“ an

identical paging group was sonetines transmitted twce or more within an
i denti cal fraﬁPochngawéhé head Preblgipaiq f bt hgs decreaaieg tige

channel wutilization efficiency. According to the aspects of the invention

associ ated WRt88s8REVEoSEr VeI YW $hevapbi | e+ coamuniscati s SYsd emdp
however, the paging group 10 detecting nmeans sinply needs to assign the

nobi | gost ati ogyd e dasi Prdmaehag dheurndilde Westéhe s2bgd Ghangge
detecting neans detects a change of the l|ocation registration area of

| ocation regisvémti ©n efilfieenobil e station. For this reason, the server or
t he 15 nobil e comunicati on system can effectively utilize the channel,
whereby it is feasithe tbodecreasild heohaadicktiag ngysoanr @leraiitsheapagi ng
group detecting neans. Furthernore, in the aspects of the invention

associ ated w sértheeseiags aodbtheenplfiolre eaammumilciaid ot 20 qystamal by
preferably, the area change detecting neans conprises pagi hg group

acqui ring neamspivinacquhei nprasgadi ngirenpiassi gned sieht hea noehelst ati on
(hereinafter referred to as a "previ ous pagi ng group"), when detecting a
changkSof t hecdmmaniocatieyi sysaemen iX5 3 ealsd hasibiiel estinpbemernnd t he
pagi ng group detecting neans determ nes whether the previous paging

control also taking the service classes into account.
Namely, the paging method in the mobile
communication system according to the present invention
is characterized in that the base station or the server
20 recognizes a service class of a mobile station and
instructs the mobile station to change both or either
of the paging period and the reception timing, further
according to the service class.
The mobile communication system according to the

25 present invention is also characterized in that the

base station or the server further comprises



35 FP03-0126-00 group acquired by the paging group acquiring neans is
identical to or different fromthe designated pagi ng group thus detected,

and assigns the nobile station the designated pagi ng group thus d%&ﬁ&%%ﬂ26 00
only if they are 5 different. According to this configuration, on

the previous paging group is different fromthe designated paging group,

e . , only when there is a change of the paging group, the paging group
detectlng nmeans assigns 10 the nobile station the de5|gnated pagi ng group
det ect ed; when the previous a ﬂ g q@qﬂg % identical.to the desi nated
pagi ng group,r?COgE ZINguRERSLREFE | ch&fge® %ﬁog%bzbﬁalﬁb 5?5 peCit is
feasible to on t the ags| f the desj gnat ed in oup, det cted to
15 t he nobil e ?§?|85 Tﬂggnggrﬁl@sltn b 1% o #h%éhl% esygf

il h h I f.f, h
unnecessary ?ﬁ?%?%mlf'? ¥ %htéeo%%h.vf Lo, 8 B TELE TR .%ﬁgfgfﬂ%{:l "
that th i

Signal . As 2 ?%e%?? e ARy e <R BEn L Al e EIRTRR LRI e ng

based gn pfonaawpe S5 E BV RLnEEOBAUOL ]| DPendDC 3oTMEL BRI N0 1O

t he présent inventron or *Che Tobi onnunlca I on sys e accor d

25 present | NYEPILAN oy péﬁée&aéle%stggaf'&%ﬁ%;ofeemw%éé&fcﬁl&g vebum%

measuri ng nea measuri ng pagin
the service class recognized.

The base station is also preferably configured as

follows: it further comprises recognizing-retaining
10 means for recognizing a service class of a mobile
station and for retaining the service class

information, and the change instructing means instructs

the mobile station to change both or either of the

paging period and the reception timing, further
15 according to the service class recognized.

Furthermore, the above server 1is preferably
configured as follows: it further comprises
recognizing-retaining means for recognizing a service
class of a mobile station and for retaining the service

20 class information, and the change instructing means
instructs the mobile station to change both or either
of the paging period and the reception timing, further
according to the service class recognized.

According to the above aspects of the invention,

25 both or either of the paging period and the reception

timing can be set according to the service class of the



36 FP03-0126-00 traffic volunes at timngs of the respective paging

groups in the location registration areas or nunber-of nobile-stations
nmeasuring means for neasuring the numbers of nobile stations beIo 4?56 00
the respective 5 paging groups in the location registration area, an

pagi ng group detecting neans detects one pagi ng group, based on a result of
the nmeasurenent by the traffic volune neasuring neans or by the
nunber - of nobi | e- st ati ons neasuring nmeans. The "paging traffic 10 vol une”

herei n neans } unber, i_nco IIs 0 s the .assign t of
t he designaté%gghg?ngs§F IS0 beP %8ted ase §9&§he%£%§%§¥tra

vol unes at the t%?%?gﬁa 5&%%rr%ﬁﬂfcfﬁyﬁgﬂfgkggt %H¥%> Q>th§cé8§&§h§ging

regi stration R e S15 fomber s o I ons
to the respectiv agi.n o |n the | ocation registration area. For this
reason, the s ?ngg gefﬁég gﬁﬁe c¢omuni cati on system can prevent the

paging traffic |oa fron1 conc t t f 28 (o
pagi ng group, 20 V\hdFe? eby i pr!L%’f egsﬁ%éft %qén?reoo %E%E]e pa&g)i ng I’?&gf %%EI oads

on thegrespect |yg pRgLO0CghoNRS sekl oS U dPasidU & d Or bt VRO mblE1 BATI NG

si gnal “from bérng transm twce or nore e stations 1n an

dent I h d I T te
foasi bl o to T TP 28 Ehe SeRarnel Chbr EoBH Bl Vel 55 EPos 0158 08 For

exanpl e, in dﬂéﬁlfemaﬁeh'soqr@%é heohl ka1 e¥eRel foilie paghdgetbyal i c
volume of a paging group is low or even if the nunber of nobile stations

bel onging to Be@éﬂéggfgaeuelbst@n&hbléﬁaﬁﬁeéﬁﬁtéﬁﬁﬁé;wﬁwﬁérﬁ ¥ 8y uAg . of
data in one incomng call or volunme of data received by one nobile station

is high, so ag tQh&?ﬂsep§ﬁDﬁ§ntﬁ§£1@ﬂ otapaghbay teaffier! oedeomébelpagi ng
group. For this reason e Server according to the
10 stations in the real time class, whereby it becomes
feasible to minimize the paging delay.

A mobile station according to the present
invention is a mobile station, together with a base
station, constituting a mobile communication system,

15 being capable of transmitting or receiving a packet to
or from the base station in a cell established by the
base station, and being configured to move into a sleep
mode of periodically receiving a signal from the base
station, in a case where neither packet transmission

20 nor reception is conducted during a predetermined
duration, the mobile station constituting the mobile
communication system in which the base station has a
paging channel capable of specifying the mobile station
and notifying the mobile station of arrival of a packet

25 or capable of transmitting an incoming packet addressed

to the mobile station having moved into the sleep mode,



present invention or the nobile comrunication system 10 according to the
present invention preferably conprises data vol une neasuring neans for
measuri ng volunmes of data to be transmtted at timngs of the res?§65L6?26—oo
pagi ng groups in the |location registration area, and the paging group
detecting neans detects one paging 15 group, based on a result of the

measur enment by the data vol unme neasuring nmeans. This enabl es the assignnent
of the designated paging group to be effected, based on the actual vol unes

ot 2 LA teh And e  LLABE, O LLNERE ESRAE! UG 10RO AU, | the

| ocation 20 r tTon area efefore this can € pagi ng

traffic |oad fr19 Ié;ee}t ql&@ngg%az edral-d d IfRNIs 0L ﬁ@g@i fd il g

group, rore than e cas ere one paging group i s detect ased on

‘the result of,t f%%§??9§e®%ﬂsf§b§hEtEEQEf%%dG¥dHHb”@8SHEEBQi§ﬁs s or

by the nunber- e-stations measuring neans, and this can snooth the

paging traffigiaadsdentl JHdOR01AGMANG IAPSHL Ve RAPOh! APS

i
-more. In the aspec i'nventi on associ ate the server and the

mobi | & Commfu&fad&w,vsgﬁ@ peefier agbgsiw@_ Pagi RG+0r 9P AGt et Ny dreans

conprises 5 quality acquiring neans for acquiring a service quality

requested by the Jmbid @54 at{gn, tard thesnagi Nge or guBeget aekitag Means
detects one pagi ng group, based on the service quality acquired by the

qual ity acquiyddhtEHNS ¢ il SoPerdi t sidthaservdit Orrddeotmbh | &0 the
comuni cation systemto detect the designated paging group in consideration

of the servigeiuad i EYateguestiack bobheeNidtel &t atbRprivhhgh facddgd ates
execution of the QoS control.
instruction receiving means for receiving from the base
10 station, a change instruction for change of both or
either of a paging period and a reception timing,
according to measurement values of both or either of
the number of mobile stations located in the cell and
having moved into the sleep mode, and paging traffic of
15 the paging channel, in a case where the mobile station
newly moves into the sleep mode, or in a case where the
mobile station previously having moved into the sleep
mode newly moves into the cell, or in a case where the
mobile station previously having moved into the sleep
20 mode changes the sleep state, or in an arbitrary case
determined by the base station; and intermittent
reception controlling means for performing intermittent
reception in the paging period and at the reception
timing based on the change instruction.

25 Another mobile station according to the present

invention 1is a mobile station, together with a



A nmobil e station according to the present 15 invention is a nobile station
conprising: requesting neans for, at a tine of noving into a | ocation
registration area different froma |ocation registration area °”‘¥?d§1§ﬂ¥%—oo
nobil e station is under |ocation registration, detecting the noverment an

20 requesting a change of the location registration area; and, setting
changi ng neans for changing setting of a paging group according to
information notified of, when receiving an information signal froma base

rmati on nol . ng an Information signal fro
i or mai i on HolFFF LHEBT OBy SR DACACEPADI GRAMGI he T oAb Y eahe

ts th h f the | {i 9 FRO3-0126-0 i St ' ,
ho set i ng. CHanbi Ao JRIE CPORDES ERo tGel TIhgBE PRE FOB) rep Of bARE Sl i he

ot ects movenbhi PR 8° 5 RS BRI aR FEATET At o o e T e et OF oot

Ion registration area erent romthe

ocati on regi sLeali on,ghea yindet localion T egistiald on apd remyest soa

change of the Totation regi'stration area. The settirg changi ng” nmeans, when

receiving the, | pfornetion Séﬂnalmofbgﬂr@ theihase st at :'I.QEathan?}el?efQ?nlo

setting of the paging group, according to the infornmation no ied of. In

the case whergolbes Lot ongaid Oﬂogetliefi@&u%n_wawsnbfsgﬁsutzéﬁt o8B copiagns the

pagi ng group rnfornation“when the requesting neans sts the change of

the location ¢gglistealdoncahadnils be Spt LG GANO! A0 SlaRS: Changgs the

setting of the paging group. Therefore, the nobile station does not have to

acquire unnecgssary hREer grbik98n 3pdtEees ot v TiHasehyerKedyagdant
information signals. As a result, 20 the nobile station can expand the

battery saving:based, onHY oBbi 08 ftAffdci BRENGOfcoRELPLIOA tHITEBMOVE
Preferably, where the paging group information is not included, the setting

changi pg meansp€eNti NLIDESH Y mbsieS &f PPeirieddicaul yt orsbéthihfe aobigrast ation
25 bel onged before the change of the location registration area. ,In this
confi gurati onfréhethebidasst atadioflpeindd c&PO3whE26e- kither packet
transmission nor reception 1is conducted during a
predetermined duration, the mobile station constituting
the mobile communication system in which the base
15 station has a paging channel capable of specifying the
mobile station and notifying the mobile station of
arrival of a packet or capable of transmitting an
incoming packet addressed to the mobile station having
moved into the sleep mode, and can intermittently
20 transmit the paging channel in a predetermined period,
wherein the sleep mode comprises a plurality of sleep
states according to durations in which neither packet
transmission nor reception is conducted, a plurality of
paging periods are prepared corresponding to the

25 respective sleep states, and it is possible to set

paging areas corresponding to the respective paging



not have to change the setting of the paging group, w thout change of the
pagi ng group, whereby it is feasible to further decrease the | oad of pagi ng
control. 5 Brief Description of the Drawings Fig. 1 is a configuraftljrpojn_O 6-00
di agram of a nobile comuni cation system assuned i n enbodi nents of t %?
Fig. 2A is a diagram show ng a paging period A anong pagi ng peri ods of
intermttent transm ssion from 10 the base station assuned in the

enbodi ments of Part 1. Fig. 2Bis a diagran1shomﬁng a paging period B anong

P20, 10 et 005eBL kgl S RN AN 1 o epbesentpLian aspuTed.
€115, o, pogL periose o (ILOLH ) L6801y % 5%%1 d %ﬁg%g%ﬁ@m y
oeoBucd £ PRI AP SHROEE Tl L U FEF ANl o
o 20ram show p = BA9eD0. B°TUth s oL00-R6LA HEv Ml ! OF AL Se

o o 1 onebEhULIaE o Shaptg :on&%fc{u:t%%&??%zzEemﬁ%gpzwnaf o

FP03-0126- 00 according to measurement values of both or either of

the number of mobile stations located in each paging

area and having moved into the sleep mode, and paging
traffics at respective reception timings of the paging

10 channel in each paging area, in a case where the mobile
station newly moves into the sleep mode, or in a case
where the mobile station previously having moved into
the sleep mode newly moves into the cell, or in a case
where the mobile station previously having moved into

15 the sleep mode changes the sleep state, or in an
arbitrary case determined by the base station; and
intermittent reception controlling means for performing
intermittent reception in the paging period and at the
reception timing based on the change instruction.

20 The invention also includes the following aspects
about control in the case where the state of the mobile
station is determined to be the idle state.

A server according to the present invention is a
server comprising: paging group detecting means for

25 detecting one out of a plurality of groups (hereinafter

referred to as "paging groups") categorized Dby



correspondence between paging area B and paging period B. Fig. 3Cis an
illustration show ng a correspondence between pagi ng area C and pagi ng
period 5 C. Fig. 4Ais a configuration diagramof a nobile comunigii®Mme-o0
system for explaining a first paging method. Fig. 4B is an illustration
showi ng the paging 10 period A and three reception timngs in the first
paging nethod. Fig. 4Cis an illustration show ng the paging period B and
three reception timngs in the first paging met hod. 15 Fig. 4D is an

illustrati how t h d G.and t | (3! inth

first pagingTREPRGHLY Stf%l%'l?% BECeRGITalY of Bradrimi ot fubrres " 11
i cati /St | B

an 11T ustr at PERSRORITE (M Za'gﬁ”e'ncig‘gopfir. o %gepﬂg%ﬁfge%g?g%é@?.qgn " Bahos i

e ek AR e o et e el | HhPOLLELL mnghgwcﬂqn e ghaging 25

peri od B and t|o s 1n e second pagin

Froa 2o o g BB L5 an i Lenlohon shoira e oo onased e
.Illus%fatlOnlgohnd@%iTJHéEiéh registration, wherein, where the area
change detecting means detects a change of the location
registration area of the mobile station, the paging
group detecting means assigns the mobile station the
paging group .detected (hereinafter referred to as a
10 "designated paging group").

The server according to the present invention is
configured so that the paging group detecting means
detects one paging group on the basis of the
predetermined information, out of the plurality of

15 paging groups categorized by the respective timings of
receiving the paging signal for the mobile station.
The area change detecting means detects a change of the
location registration area on which the mobile station
is under location registration. When the area change

20 detecting means detects the change of the location
registration area of the mobile station, the paging
group detecting means assigns the mobile station the
designated paging group thus detected.

A mobile communication system according to the

25 present invention is a mobile communication system

comprising: paging group detecting means for detecting



5 nodification exanple of the second paging nethod. Fig. 7 is a flowhart
about first processing operation of the base station. Fig. 8 is a flowhart
about second processing operation of the base station. 10 Fig. 9¢mm®0126-00
fl omchart about first processing operation of the |ocation information
managi ng server. Fig. 10 is a flowhart about second processing operation

of the location informati on managi ng server. Fig. 11 is a flowhart about
third processing 15 operation of the |location information managi ng server.

Fig. 12 i fl har t f th ' [ fnd h ti
| nformati on RBRagig e 06y N 19F] & RO PER) BF, B nd Eropee ! o
ti ft bi | Q. | O I h
SUat fon to aGRREAPEAGE RN FE ROt ok T aea by §h The Eut o ndsr Taaktrol of

its own and havin ved in .he s . gpde 4 e rslcRLOERRSHRY

oper ati on. F?égnngnB%raE%a@?gaagedéﬁ§e%ﬁg'bé%%y%?afﬁbnﬁiﬁ 25 managi ng t he
nunbers of mobile s .Qns g&{re di 18 el Ng d1esReGid Vené £6EP!T iFR
timngs in tﬁgfggpﬁkﬁhbér' ﬁ%%%?01ggéogecontrol of %ts own and the

paging traffi tchBBgEespedd | Y6k BEBR! irdiyildtHdtdsord oareacknof
paging perioggt%%kgﬁgsf?r%%Qp?ocessing ogeratioﬁg@%ig. 15A is a table for

the base stapign,to %ﬁkn%{%@ﬂg@ mokiche ishat i ons | ogaded i nlbbkatden under
control of its own an aving noved into the sleep node in the second

processing operalirQi+t ity “RBrb$na viabh e ther sheabasmrsjat detect imgnage
t he pagi ng pericods and reception timngs in the
means detects a change of the location registration
area of the mobile station, the paging group detecting
10 means assigns the mobile station the paging group
detected (designated paging group).

In the mobile communication system according to
the present invention, the paging group detecting means
detects one paging group on the basis of the

15 predetermined information, out of the plurality of
paging groups categorized by the respective timings of
receiving the paging signal for the mobile station.
The area change detecting means detects a change of the
location registration area on which the mobile station

20 is under location registration. When the area change
detecting means detects the change of the location
registration area of the mobile station, the paging
group detecting means assigns the mobile station the
designated paging group thus detected.

25 In the conventional technology about PHS, a

paging group number of a paging group with a reception



10 real tinme class in the second processing operation. Fig. 15Cis a table
for the base station to manage the pagi ng periods and reception timngs in

the non-real tine class in the second processing operation. Fig. %fggiézgﬁ_oo
table for the location information 15 managi ng server to acknow edge nobile

stations |l ocated in the pagi ng area under managenent thereof and havi ng
noved into the sleep node in the first processing operation. Fig. 16Bis a
tabl e used by the location 20 information managi ng server in managi ng the

| ocation informtion.of, npbi statio or I agi ] and
i n managi ng gﬁ@lﬁﬁnbgﬁ§9% r#ﬁ%ﬁhé%ﬁeiﬁ%%s %%??gﬁg%%g?%g tgg?ﬁgﬁﬁg%gzctive
reception timngs and t.he paging t i I t r ti idm ngs
in 25 the fiFOFIFSEOESEHYy g%er%ti%éﬁééﬁ%ggl;g |sé% ﬁ2§|é§§%f tgglﬁgggtion
information 44  .FP03-0Q126-0 i seryer owl.edge il
stations | oc&EE Rt nE bgﬁigéggggg ﬁ%%e?régégggngﬁ%etﬁ%#g%flg%%tﬁSE}ng

moved into the sl eep node i he_,se RGeS S| pefat i Figrl7Bis
a table for Fﬁgﬁéiééﬁﬁﬂ$ i%?ggnaﬁﬁoﬁﬂﬁgﬁgglng ?g?% r ?%énéﬁgggéghe pagi ng

peri Oggs. and r e?fﬂtei on LiMiAgs bR1RAgikRAl i Menel aseshRd®esegardng
processi ng operation!
groups would result in an imbalance among paging
traffic loads of the respective paging groups. For
this reason, a .buffer in the base station could
experience overflow, so as to fail to transmit the

10 paging signal to the mobile station, which might bring
about call loss of a paging call arriving at the base
station. This caused another problem that, in order to
prevent the call loss, the capacity of the control
channel used for transmission of the paging signal had

15 to be designed with some margin. Furthermore, the
method in prior art 1 failed to allow for the service
quality requested by the mobile station, and it was
thus difficult to perform control of QoS (Quality of
Service).

20 There is another conventional technology of
changing the reception timing of reception of the
paging signal assigned to each paging group, frame by
frame. In this technology, the base station notifies
the mobile station of the changed reception timing,

25 using the control channel shown in Fig. 27A (cf.

Japanese Patent Application Laid-Open Gazette No.



Fig. 17Cis a table for the location information 10 nmanagi ng server to

manage the pagi ng periods and reception timngs in the non-real tine class

in the second processing operation. Fig. 18Ais a table for the l%%%“Jw126—00
i nformati on managi ng server to acknow edge nobile stations |ocate g in

t he pagi ng area under managenent thereof and having noved into the sleep

node in the third processing operation. Fig. 18B is a table used by the

| ocation information managi ng server in nmanaging the | ocation 20

e Teber s cfeBRl| S-3udgeNns [ Ofnl 1N PRGRAG) 218A% A0 LCEBARY! N

t he nunbers | € st/at’ions corréspondi 0 e respective réception

timngs and the PRGLNGALY ALl O s: pLokDe ST aooRLLAN dJ M NS Lbe

third processihg Gperation. AT1S a I or t ocafion

i nf ormati on @g@g{%ggﬁfgggggw Qn?:%glg‘rf‘{'ge%%% @%@Aﬁaﬁé@ﬂf“%%@%ﬁé@dlé?

FP03-0126-00 i ar eéa un managenent ereo avi ng noved

Lo the sleep,godgy e Lfigs 1QUE! N dBqReRS! NGnORGIAL! 0B Bllrobdfd | eng table

for the location in _ managi ng server to manage the pagl ng peri ods

and 1 egeptiony bLyl igs il L RBARER LEMBGLESS dIN Hhge ! QiU T €28 RLAG
operation. Fig. 19Ci1s a table for the location information managi ng server

to manage then,pagiggnperiveds and 1@neecenidiay ti gkpdpsi N A@iRAN-rept tine
class in the
broadcasting timeslot 101. The base station announces
in this Dbroadcasting timeslot 101, the reception
timings of the paging signal for the respective paging
10 groups in the timeslots 102-107 subsequent to the
broadcasting timeslot, 1i.e., the 1locations of the
timeslots. The broadcasting timeslot 101 is comprised
of slots 108-113 for broadcasting the paging group
numbers. For example, where a mobile station receives
15 the control channel shown in Fig. 278, it can
acknowledge the reception timings of the paging signal
for the respective paging groups, from the broadcasting
timeslot 114 containing the slots 121-126 indicating
the respective paging group numbers. Then each mobile
20 station receives the paging signal at the reception
timing acknowledged from the broadcasting timeslot 114,
in the timeslot 115-120 subsequent to the broadcasting
timeslot 114. For example, in the timeslot 115, mobile
stations belonging to the paging group with the paging
25 group number "2" indicated by the paging group number

in slot 121 receive the paging signal. In this method,



fourth processing operation. Fig. 20 is a functional block diagram about a
configuration of a nobile comunication system Fig. 21A is a configuration

di agram of a nobile 15 conmuni cati on system according to the first

enbodi nent of Part 2. Fig. 21Bis an illustration show ng a pagirmf%ﬂ%ﬁﬁ}%ﬁ_oo
| ocation registration area Ain Fig. 21A Fig. 21Cis an illustration

showi ng a paging 20 group of location registration area Bin Fig. 21A Fig.
22A is an illustration showi ng a | ocati on nanagenent table according to the
first enbodi ment of Part 2. Fig. Bis an.llustration show ng a.pagi ng 25
group managen@ft IESHF& 5908P8W%g % S HE T SO e gl ARt CBF L PR 9n§§n§6
FP03-0126- 00 Fi 22Cis an il]ustrati.on show ng nmeasur enment . result table

g.

according to FRe F2%¢stPaFHNi fEUT P&t "2 H gF%fS '8 é?FIoﬁEﬁ FP €howi ng
t he operation 5. procedure of the |ocatiop_ infornation nagi ng seyver
according to ]'Pﬁ!]sgpgrst V@ﬁ%dime o:‘:b¥>ar L3Mer; ?.g’r24 %ﬁaaﬁf%mﬂ%f’ Showi ng
t he operation Eégcedure of the nobile station according to the first

enbodi nent of SPAFL®35-10 Fig. 25A is an illustration showing a |ocation

ranagegent Lable achyr LI LS I ERARY SEOOYTIS! A ZackblsoRD I
timings corresponding to the paging groups to which the
mobile stations belong, for all the mobile stations
frame by frame, as described above, the base station
had to transmit the broadcasting timeslot to all the

10 mobile stations in every frame and the mobile stations
had to receive the broadcasting timeslot in every
frame. Therefore, this method had the problem that the
channel wutilization efficiency was very poor, the
problem that the control of paging caused the heavy

15 load on the base station and on the mobile stations,
and the problem that the timeslots for each mobile
station to receive increased, so as to result in
failure in battery saving. Furthermore, since the
reception timings corresponding to the paging groups to

20 which the mobile stations belong, vary frame by frame,
the mobile stations are not always able to perform

intermittent reception, which caused the problem that
it was 1infeasible to implement effective Dbattery
saving. Particularly, in cases where the reception

25 timings of the respective paging groups were assigned

in an order of arrival of incoming calls at the base



cl ass pagi ng group managenent table according to the 15 second enbodi nent

of Part 2. Fig. 25Cis an illustration show ng a non-real tinme class paging
group managenent table according to the second embodi ment of Partpgs3zFhOz6-00
26 is a flowhart showi ng the operation 20 procedure of the |ocation

i nformati on managi ng server according to the second enbodi nent of Part 2.

Fig. 27Ais an illustration showng the first exanple of the control

channel in the conventional nobile comrunication nmethod. 25 Fig. 27B is an

illustration showing th con l e, h nt I
conventionalS}‘?‘(‘%ml‘f’igoér-1 1§§¥bo%ﬁ§é?¥£ gé Ba%isﬁ ?oﬁﬁ%g%ﬁod. %lgﬁgf%nfs a
fl owchart show ng the gperatj. pro re.o h Ll I-QN ;&C di ng
to an enbodi %&?lr%&fl’P&:%[e faé‘_ﬁ% 9%1%9#51?% %?%V\gﬂgg?bs S%Ftﬁ'gh%heﬁco%g{rol

operation over, L DI & SRt 0By ACRALdl i 0 ik bR TR oAl cRrde 3

Fig. 30 is a a configuration exanp t he server

and base statjon 10 abauyt .Part_3.. ; e Car r yi 0 | ntion
The fol | owi n&rwixfl?r%ewﬂ: irs %Bod]i%ﬁ%%é%? fQmeCarryhng odiuibg Idee

sCribe e the present invention: (Part 1)
archi tecture_and .processi octated-wih the contfobyi piting ddtikd ayer
in a Case 15F# #@nfﬁgfngggnggfé%?%n 72 %gternined to be in the sleep
state; (Parte%%i%ﬁggkégpture and processing associated with the control in

the network [Fayer in case where the nobile station is determned to be in

the 'idle state; andthererftefo (Rafd 3dsgoptsol o20 peReessin@mcent di ng
to states of the nobile station. [(Part 1) Architecture and processing

associ ated with cantyed iithnkchayenpeher e s@bide saadli omhies defkering ned to
be in sleep stafg?
communication system, however, the paging group
10 detecting means simply needs to assign the mobile
station the designated paging group only when the area
change detecting means detects a change of the location
registration area of location registration of the
mobile station. For this reason, the server or the
15 mobile communication system can effectively utilize the
channel, whereby it is feasible to decrease the load of
paging control on the paging group detecting means.
Furthermore, in the aspects of the invention
associated with the server and the mobile communication
20 system, preferably, the area change detecting means
comprises paging group acquiring means for acquiring a
paging group assigned to the mobile station
(hereinafter referred to as a "previous paging group"),
when detecting a change of the location registration
25 - area of the mobile station, and the paging group

detecting means determines whether the previous paging



Enbodi ments of the pagi ng nethod and nobil e 25 comruni cati on system
according to the present invention will be described below with reference

to the drawi ngs. 48 FP03-0126-00 [ Configuration of nobile CO”"U@%%%L5336—00
systen] Fig. 1 shows a schematic configuration of the nobile commni Cati on
system according to an enbodi ment of Part 1. Mobile station 1 shown in Fig.

1 is located 5in a cell 3 established by base station 2, and registers its

| ocation on a location registration area corresponding to a paging area 6
formed by a coll ection of

|| s. f i h he. | i bi
Zyation 1 ag&WQHQwﬁﬁngﬁe§g5ﬂf %A§é§%§§%ﬁgggg?ﬁ¥;a§8g§Fgégt#%%E&Jagg e
t t ) 1 ;
séfiangccgahﬁZ f%ﬁi@%iﬁéi%?sﬁnﬁﬂ Eront | feshy lﬁé}r% “gggglggggggggé‘%giszgg on an
. . . A ( .
X |1 e 030100 0LE8 .l LIS SR L0 Al P e

: q ol f " htian, L . | ocad i
| ocati on reg ATTartEReAreasEah, BEBAR ek, SRheela M (M kgl
descriged beléw%gg Q.register the location on the paging area 6."

HoweveT, the prese%?ﬂlnvention 20 does not have to be limted to the

confi guration wher ol 0. Jhey 1 @eabRl s Aod PgLAS:LYE, | QALY OinbAl ofBt | on

managi ng server 5 keeps tractk of the correspondence relati"on between them
and manages t 1 59 2810 dlowncti On@l £ bh ekt diraghamrab il s £ hiea 284
configuratio&ggg&%ﬁg ngégﬁegcgﬁﬁh%fcation system according to the present
enbodi ment. Fig.y fouplP93=0126:3Q, idddist fRb8s HBDI! @rsiRfd i ltmad base
station 2 onéh%%é iﬁ 8P§er to sinplg?y the illustration, but it should be
consi dered t { Mg PERshbse the a Pt gBoBp UbBkkY iak Mbidse siaiines 1
and base stapﬁ%%gﬂi ?n Sbsinilaﬁﬁgﬁ?dit%re@#As shown in this Fig. 20,
nobi | ggstati oppd | ctANR | Sedadl ohadi the omawy ictared B Hagipgr f ogrbag
wi rel ess packet comrunication or the |like with base station 2 or with
anot her nobi |l g.staté@p ¥hell iHY eppetiont eeepid ogreapt riel | eded€i &l
i npl ementing a transition into the sleep node of periodically
intermttent|yorese desdghheesi graalirig anseap f ed . &r pnwhease tSieatd ais 2non t he
case where neither packet transm ssion nor reception is carried out over a
15 predet er m cieshgelr afi ahei pagyicogmumiwat | Oh $satfeasabd ef do oty biget he
period of the intermttent reception, and so on; and controller 1A for
moni t ori ng anassommehti ng tthe opsyidnansd opaghegr gpert idet qetread, deecri bed
above.

15 the mobile station. This permits the mobile

communication system to utilize the channel more
effectively. Since there is no need for acquiring
unnecessary information, the mobile stations have the
operational effect that there is no need for always
20 receiving redundant information signals. As a result,
the mobile stations can expand the battery saving based

on promotion of efficiency of reception time.
The server according to the present invention or
the mobile communication system according to the
25 present invention is preferably configured to comprise

traffic volume measuring means for measuring paging



20 Base station 2 is conprised of network conmuni cator 2B for performng
communi cation with [ ocation informati on managi ng server 5 through network

4; neasuring-retaining part 2C for nmeasuring both or either of thepguwdess-o00
of nobile stations |located in the 25 cell under control of the host station
and having noved into the sleep node, and the paging traffic of the 50
FPO3- 0l 26- 00 pagi ng channel, and for retaining neasurenent val ues neasured,
change instructing part 2D for instructing the nobile station 1 to change

both or either %Ifj\t(fgle&g?glinggapaegi cll_q_lnﬁr}%g hg £r ecgpt irqi%'ﬁécngﬂge yeleTeliee) n% to

5 the neasur &mé 51 étfai ned, case ere the nobile station

new y noves into the sl : J : Whe he @ est-afd-on 1
orevi ously hSORgS %n(fﬁ%%%?ﬁ%ﬁ&éﬁ +8q s €251 WACE e ke oA R®

nove eep node newy noves into the cell, or

[0 3 case whelhinhe OISt i g0l sREevi@unly hevd nondQotoed | i | e

sl eep node chs € Sleep state, or”in an arbitrary case determ ned by

the base stat] o T L Z{ B0 IbRisN e TO6 EBEOGHISHST i8S €ervi ce
cl ass of theq%aéﬁﬁg éﬁgﬁggkf%gaﬁggkgPﬂfegggﬁﬁﬁg't e service é%gssl
infornmation; radiqg c LC r f L per FeEisre aMilgel essepackaid
cormp?cati or?a%(rint%e(?%égw'ait_ FY%EI Ilg%%t}ti on _llzyorS vviatﬁ anot hgrabase
station 2, a'%%“g%l’;gh?%%# NQRIYY @t 10 md alisTe e B8t 6ONGh U IRt tray

nonitor and contr operations of the respective parts described above.
20 Location ijyiQdrat LaleABNGYi RY £€6VEE SofS the measurement by the
traffic volume measuring means or by the number-of-
mobile-stations measuring means. The "paging traffic
10 volume" herein means the number of incoming calls.
This enables the assignment of the designated paging
group to be effected, based on the paging traffic
volumes at the timings of the respective paging groups
in the location registration area or based on the
15 numbers of mobile stations belonging to the respective
paging groups in the location reglstration area. For
this reason, the server or the mobile communication
system can prevent the paging traffic load from being
concentrated at a timing of a specific paging group,
20 whereby it is feasible to smooth the paging traffic
loads on the respective paging groups. It is also
feasible to prevent the paging signal from being
transmitted twice or more to the mobile stations in an
identical paging group within an identical frame.

25 Therefore, it is feasible to utilize the channel more

effectively.



conprised of network conmuni cator 5B for perform ng conmunication with base
station 2 through network 4; neasuring-retaining part 5C for measuring both
or either of the nunber of nobile stations |located in each 25 pam¢¥%§y6¥36_oo
and having noved into the sleep node, and the paging traffics at the
respective reception timngs 51 FP03-0126- 00 of the paging channel in
each paging area, and for retaining neasurenent val ues thus neasured;
change instructing part 5D for instructing the nobile station 1 to change
both or either of the pagin eri.od and the 5 reception tijm ccordi ng
to the neasurement %¥uggaP§}§Vné& @%F%.Eggguﬂﬁgﬁ lPHe%ﬂﬁE%ﬁ@s?égFOn 1
newly noves into th gbgep made, 0r % . & £ase mhe%e the mobile statign 1
previ ously ha@Vﬁﬁ % eiﬁP@ﬁﬂ%a%ﬁ% %lﬁnd% H%Se?ilﬁ(?ﬁg*ﬁgv%ﬁﬁ?%glﬁrea,

or in a case ere_10_t he .nmohi,l e Lon r evi,ous| avin ved.into the
sl eep node ch %ﬁe?rtﬁ¥e£1éggqg%%tiﬁﬁ%?giﬁ%a%oaﬁ&%r%ﬁ%ﬁ%%%% 8 %ﬁ%%ﬂgd by

the location Lnf ot 'é?ig%r}léggagghpg SENV, gliecotgrpérzéln%;]{&et %iagiergg Qﬁé&eaf for

recogni zi ng a Ber¥i he nobiTe station forretainrng 15

the segvice Cj}r]gfaménfo(fr r?atéaoni? aegecqr?{[c{o%ilngd' é%isoégggll%:]%lg[{gl n aagt

controlling the opérations of thé respective pa above. FAbout

reception i m.0081 080400 R ity ANck PROLN0 87 ARk 2AM N Ly pERL

describe the Tecéptron timngs, paging peri ods, paging areas In fhe

present e”bodggggéﬁé%g@isﬁf esfn&ﬁ%%ﬁiygéraf’-ﬁ@hm Flgs. +R83Coaz4Rgose

base station . I interm 25 transmts the paging signal in

one of the pagipgpperifs fhEsofrdasth, 26nEddd-ddie gebblaiatatiPnthel N 52
FP03-0126- 00
present invention or the mobile communication system
10 according to the present invention preferably comprises
data volume measuring means for measuring volumes of
data to be transmitted at timings of the respective
paging groups in the location registration area, and
the paging group detecting means detects one paging
15 group, based on a result of the measurement by the data
volume measuring means. This enables the assignment of
the designated paging group to be effected, based on
the actual volumes of data transmitted at the timings
of the respective paging groups in the location
20 registration area. Therefore this can prevent the
paging traffic load from being concentrated at a timing
of a specific paging group, more than in the cases
where one paging group is detected based on the result
of the measurement by the traffic volume measuring

25 means or by the number-of-mobile-stations measuring

means, and this can smooth the paging traffic loads of



t he sl eep node, and the cycle corresponding to the paging period Ais T.
Then the period of the paging period B is represented by 2T, the period of

t he paging period C by 3T, the period of the paging period D by 5
the period of the paging period E by 5T. Reception timngs for eaéﬁ%ﬁkﬁﬁﬁég'oo
station 1 to receive the paging signal are defined in each pagi ng periods

for exanple, the reception timngs in the paging period A are defined by
three timngs Al, A2, 10 and A3. Simlarly, the reception timngs in the

pagi ng periodFE%are thr and B3. The reception timngs in

tim Bl, B2,

t he Eaging pe dr%§8?E%EHFL§EEgﬁﬁn§§°@fF E2T%nd C3. The reception tinings
i t i i D th tim D1, D2 d D3 d . 15.th i
the paorng 03 Pod anrBe” daired B B inPRa 300, Abatirr Sy R E
Fi . 3A-3C, i i |l ated with _t.h i )

N'ﬁ?r; J e ohBE e SRR A0dE TR A AR D s e B s B B e s,
t i t L i i th i C
Lo thad o noSEaFeEabiy: PRhE s bl BROLDI R Alth TeaRRRLDILT o

i . ! . - . Y b " h
Do ovtng i PEELLPD Bali? iRGEReRhSHRACIITL Mg PRaEPPELL PRl RELRN, The
Prventi on i n 5eaaestad bip e MBbel el ¥alon 1ot they adien fholbeser
operations ingtPg-Pagg fkahisOMetects one paging group, based on the

service quality acquired by the quality acquiring
means. This permits the server or the mobile
10 communication system to detect the designated paging
group in consideration of the service quality requested
by the mobile station, which facilitates execution of

the QoS control.
A mobile station according to the present
15 invention is a mobile station comprising: requesting
means for, at a time of moving into a location
registration area different from a location
registration area on which the mobile station is under
location registration, detecting the movement and
20 requesting a change of the location registration area;
and setting changing means for changing setting of a
paging group according to information notified of, when
receiving an information signal from a base station,
wherein, where paging group information is included in
25 information notified of by the base station when the

requesting means requests the change of the location



| ocation information managi ng server, and nobile station 1 on the basis of
Figs. 7-13 in order. 5 [First paging nethod] At the beginning, the first

pagi ng method according to the present invention will be describego3-0126-00
referring to Figs. 4A-4D. The first paging nethod is concerned with only 10
cells. Let us suppose herein that the paging periods are three types shown
in Figs. 4B-4D (the paging periods A-C) and the reception timngs for the
nobile station 1 to receive the paging signal are three types in each

pagi ng period. Nanely, the receptiqQn ti.u. L8 hRe pagi ng i A are

t hose Al, Mreﬁﬁﬁggé?élf’ﬁe Fetep HhA" dert e, éﬁ?h@%&g' o4 Cﬂghggg

) tron t1mmngs’in ing perio t hose

Bl, B2, d , t.h ti A1 nh th [ iod Cth C1,
2 antt G5 VRE BEFGI P CRSCHASE The Speat | on' ot hods | n 20 the
follow ng four caszis3 | grggéilgl &gﬁﬁ@g@g@fégg}%gbl amd api-agenew y

noves into the sle a case station previously

havi ng noved.into. the sl e c ANl NShent3 idtease
where the mbpygngtlgpi’on&g(ﬁa% gegﬁgﬂgl Znéépgkg? a';aleegtetggs a caseeﬂ/l\herle t he base

station changgs (N8 ISRl | ALdidi A fn A ALLI LEREYePOE!. £34n  the

FP03- 0126- 00 se where e station newy noves into sleep node Let
us assune th%écg‘efi'olnﬁ xségajgé@f‘atliéﬁ ypder utnlrdl%flsnl§éé@ﬂoﬁ”@e@@%@@'falt@.@rpf
rom

packets to an ase station 2 in ce 3A. After conpletion of the

transmission and peceptian Qf PAGKELS.oMOliHe Sbakitadnl segibsratiioner for
determining a transr'tion into the Sleep node. Wth a tinmeout of this tinmer,

mobi | e stati %Qe% notpfd egebasggStcadrifinky Ohebhs, t it t r@8e18ingt ahene
sl eep nmode. Since nobile station 1 about to nove into the sleep node first

goes into a ghapdhwSic esidnibhe fReg nthepevasd Atdinisem stahanged, thecei ving
the notification, conpares the nunber of nobile stations 15 under
intenp ttent sLeeaRly ONoEN tdike paghggnper igxbudpi n bloeogeling3A taderthsont r ol
of its own and the traffics at the respective reception timngs Al-A3, with
t hei r respectint® rif-adefrer mdtedt idd eshpl ds piwel i bthear chpesewhiemet ablhes hel d
by itself (base station 2), to evaluate 20 the traffic volume. For exanple,
t he eval uati qQp r¥miate d ahbté fyeHunef hbyeitrhé s baaer | @dablonbyandrgiard ng t he
actual nunber of nobile stations under intermttent reception at each
reception timheg Algiddyi grohe padiomgageninodvbien nthéeredhe sEARWMER H
average of the nunbers 25 of nobile stations belonging to the correspondi ng
reception ti merngsestred tiye conpagengft Hdra rkd¢atior Eggrstgation area,

15 the setting changing means changes the setting of the

paging group.

Therefore, the mobile station does not have to
acquire unnecessary information, and does not have to
receive redundant information signals. As a result,

20 the mobile station can expand the battery saving based
on promotion of efficiency of reception time.

Preferably, where the paging group information is
not included, the setting changing means continuously
uses a paging group to which the mobile station

25 belonged before the change of the location registration

area. 'In this configuration, the mobile station does



FP03-0126-00 reception timng Al-A3 with a predetermned traffic threshol d.
It is noted herein that the evaluation nethods are not limted to these and
t he eval uati on may be conducted by any other nethod than the abov%P %—0126—00
Suppose the traffic at the reception timng Al is heavy and the traP i Cat
the reception timng A2 light in the cell 3A. Then base station 2 instructs
nobile station 1 to stand by at the reception timng A2. Mbile station 1
thus instructed to performthe 10 intermttent reception at the reception
timng A2, perfor the intermite r ion it pagi er] A and
at the receptril%)?u ﬁr‘ﬁengt%.C?ﬁa?‘}g{%egﬁl?afsfce&géllns&hggvy A E%nggﬁg élé(g tion
timngs Al-A3,.base statjion 2 e nobi_| at 1 15. ¢ goi hg ipnto the
sl eep node, d?lb%% Bnéﬁ%%gﬁajfﬁ?sgﬁgétﬁgg P%tségggpéutagFE§g§ r%gep ?on
timngs Bl-B3_]j paging i B. np i_le stati

instructed tof%)%sr#%?em tgé [ r??lgtrrﬁ%%t en(%&?%%%%?i oerIESt rr??l)gdreecote%t i%%g%?gn' ng B2
in the paging.perjof B, performs 20 the intermttent reception at the
tinmng thus assigned. 2~ Case where nobile station previously having noved

into the sle € £i58! LESYRROBSNRAI4sE station 1 has previously
noved ?nto tﬁgrs ee5&%§§g§ ﬁas Tirst Iocgtedb%n the cell 3B, 25 and

thereafter noved ingQ;the cebl BAcohkil ﬁr%%i%@ieddf§??aﬁ1h%fi 5 theoeel! 3B
the nobile station 1 was under 56 FP03-0126-00 infermttent reception at

the recepti on.diiRgcBlibA £h8tBAIREIuREH 96 BmuMehindt & &l Whrk recogni zes
a change of the ID of the base station 2 under conmmunication and notifies

the base station 2 iyt heaS inewsCelilagdAnt hgﬁom_ﬁgrr%bi;bg%ﬁ@tip@&ikd tgelf is
in the sleep node and under intermttent reception at the reception timng

Bl in the pagiménpephging. pEradimseost ahtepm2tteaeeittaignting ot i fieation,
eval uates the paging traffics at the reception timngs 10 B1-B3 in the
pagi ngo peri odtie Fosec extspien abeuhadein the embodiments of Part 1.
Fig. 2B is a diagram showing a paging period B
among paging periods of intermittent transmission from
the base station assumed in the embodiments of Part 1.
Fig. 2C is a diagram showing a paging period C
15 among paging periods of intermittent transmission from
the base station assumed in the embodiments of Part 1.
Fig. 2D is a diagram showing a paging period D
among paging periods of intermittent transmission from
the base station assumed in the embodiments of Part 1.
20 Fig. 2E 1is a diagram showing a paging period E
among paging periods of intermittent transmission from
the base station assumed in the embodiments of Part 1.
Fig. 3A is an illustration showing a
correspondence between paging area A and paging period
25 A,

Fig. 3B is an illustration showing a



station 2 conpares the nunber of nobile stations under intermttent
reception in the paging period B and the traffics at the respective
reception timngs B1-B3, in the cell 3A under control of its owngpd4dIh126-00
their 15 respective predetermined thresholds prelimnarily set in tables
held by itself (base station 2)., so as to evaluate the traffic volune. The
evaluation on the traffic volunme herein is carried out by conparing the
actual nunber of nobile stations under intermttent 20 reception at each

reception timng B1-B3 in_t N yl0d B.Lngt he £ i Lihoan
average of tﬁ%rﬁﬁﬁBQPéeWerrg%itIR%%snt %Ealoiln%&b%ﬁ%%g?n% toef%%%ﬁﬁ%rirggspgndi ng
reception tipngs and by conparing the traffic at each reception timng
B1-B3 with a“predetermned traffic 25 threshold. It is noted that the

eval uati on nethods_are not,.li mied to the val i y he 57
FP03- 0126- 00 condutt2d byggny other cil)rn\et hogqtlﬁggr{aﬁgog]bovgﬁ%%%?i ng there
is a free space_in_th raffi t pL i i g fhe gstation
2 instructs ﬁBBFFEng’gfel&S% %eﬁgﬁe&r% %énﬁl&\%t %?%‘Bt Flerr?trﬂ?e%%ﬁ%npg?ig t he
recepti on tiging Bl. Mobile station 1 continuously perforns the
intermttent "feception at the reception timng Bl in the paging period B

On the other hand, }Lé,thﬁ\_t_{éf fd CcbSrhgavytabnt e dpeapt ben 4 | fibBg1B1, the
base station 2 mﬁIF valuate the traffics at the 10 reception timngs B2,

B3 and, f thepAuhIcadibge Shasendt rbhe eepgRtiand | & ngiBar tpahage
station 2 instructs nobile sfation 1 to performintermttent reception at
the receptiop.tiglyng B3. Mbile station 1, receiving the instruction,
perfornms the intermttent 15 reception at the reception timng B3 in the
paging period B. |g;ithe g@se swhghe {heustabtioni ssthealryg attrel lpbhéng
reception timngs B1-B3, the base station 2 evaluates the traffics

corrggpondi nﬁet:@ohheApagmg peréod re@nsk 26n t heipiagi g iper ithe CEhy sitet hods
simlar to the above and, supposing there is a free space at the reception

timng A2 i nphenpagiettioprri od A, the base station 2 will instruct the

nobile station 1 to performthe intermttent reception at the reception

timng A2. 25 Mobi Fggst ad¢onisl, anecelViusagrahéonnsthoringn,thehabges che

paging period B to the paging period A and perforns 58 @ FP03-0l 26-00
period B and three reception timings in the first
paging method.

15 Fig. 4D is an illustration showing the paging
period C and three reception timings in the first
paging method.

Fig. 5A is a configuration diagram of a mobile
communication system for explaining a second paging

20 method.

Fig. 5B is an illustration showing the paging
period C and three reception timings in the second
paging method.

Fig. 5C is an illustration showing the paging

25 period B and three reception timings in the second

paging method.



the intermttent reception at the reception timng A2. ~3 Case where nobile
station changes sleep state Suppose nobile station 1 has previously noved
into the sleep node and is now under intermttent 5 reception at the ,_ 126-00
reception timng A2 in the paging period A After the transition into é%e

sl eep node, this nobile station 1 started a tinmer for change of the sleep
node, and a tinmeout of the tinmer occurred. Then the nobile station 1 is

about to change the sleep 10 state. Nanely, the nobile station 1 is about

to change fromthe in er.i_od t i i . e I

station 1 notifies gggé gygtﬁgn %ﬁﬁréﬁfégﬁfgggﬁg %g&#ﬁgufi§ég ogggébgd and
the nobile stal] 14s u no i h i i B. ase 15
station 2, re %%ggﬁgZ%hgﬁﬁgt%P%ggti%ﬁ?égégfhaf%gﬁgﬁggpgg{nggfrafgpgggat t he
reception tin 1- LA the paging period B. For exanple, the base

station 2 cog%gggggtﬁgéﬁhﬁber of nobile stations under intermttent

reception in the paging pgried B_gnd;the aff i t tiye
reception timngs B%-%B, ?n t he geIIlSA Sﬁ%gﬁﬁgint?%Tﬁofégﬁéégﬁgsgmﬁ%h

their pespectjyg; pr det pmaosiioh ar 8¥alhds RIRINAT Y *einda, tabl es hel d

by itself (base station 2), to evaluate the traffic volunme. The eval uation

on the traffic 25 V?l&UE'ﬁeﬁﬁinaiSf@%h&%%@tOUEbBMtCPHPEEEn9p£8€e§§EH§|
nunber of nobile stations under Iintermttent reception 59 FP03-0126- 00 at

each recepti ogptigtNgnBdrB8hieNphRe Ragitigrperiod B in the cell 3A, wth an
average of the nunbers of nobile stations belonging to the correspondi ng

reception timngs apdyby gcorparang tdiecidef f iagpd EBeohdr egpeetk¥eng
reception timngs Bl-%s with a predetermined traffic threshold. It is noted
that the eval ggét@oisRt BEdshar Baset sltatiloed to these and the eval uation nmay
be conducted by any other nethod than the above. Supposing the eval uation
resulted in findingfg. 9 is a flowchart about first processing

operation of the location information managing server.
Fig. 10 1s a flowchart about second processing
operation of the location information managing server.
Fig. 11 is a flowchart about third processing
15 operation of the location information managing server.
Fig. 12 is a flowchart about fourth processing
operation of the location information managing server.
Fig. 13 is a flowchart about processing operation
of the mobile station.

20 Fig. 14A 1is a table for the base station to
acknowledge mobile stations located in the cell under
control of its own and having moved into the sleep mode
in the first processing operation.

Fig. 14B is a table used by the base station in

25 managing the numbers of mobile stations corresponding

to the respective reception timings in the cell under



10 free space at the reception timng B3, base station 2 instructs nobile
station 1 to performintermttent reception at the reception timng B3. The
nobil e station 1, receiving the instruction, changes into the pamﬁgbigyfjgioo
B and perforns the intermttent reception 15 at the reception timng

When the above traffic evaluation results in finding no free space in the
paging period B (i.e., when there is no free space at all the reception
timngs i31-B3), the base station 2 keeps the nobile station 1 from maki ng

h o . ) . At
e oSt {1 OBen BP0 e, asEal alioncR oYU e il EANI Gl  Lbe
ot on 20w 1 Phep eGP ST Ao 1 euREnB30) B0 PRILCE G, | BEa385°
th into. If_th i f in.t 1 60 FP03-0126- 00
pes{ghg %, c;p%ﬁgéﬁaégnggﬁ {ggrggﬁﬁgf&%ﬁfggFﬁg&%%%??%ﬂgtation 1 to stay in

the paging period A Jhe {gbi lig statignil, FeCeisifg e | GRLEYGH Oy

mai ntai ns the curren t ation changes reception

Uim ngsat arblifapy) 0gRO (BHANSEs 8 BHOMEN IRCHERSE QCTUEr LI hfigePal ng

traffic at the reception timng B2 in the paging perio I'n thi's state,
In order to a(‘!&hElfQPpB?S@thoﬁbfn bhe HaWag b renneto bRsessbabi A8de
e

notifies the nob
in the second processing operation.

Fig. 15B 1is a table for the base station to

manage the paging periods and reception timings in the
10 real time class in the second processing operation.

Fig. 15C 1is a table for the base station to
manage the paging periods and reception timings in the
non-real time class in the second processing operation.

Fig. 16A is a table for the location information

15 managing server to acknowledge mobile stations located
in the paging area under management thereof and having
moved into the sleep mode in the first processing
operation.

Fig. 16B 1s a table wused by the location

20 information managing server in managing the location
information of mobile stations for respective paging
periods and in managing the numbers of mobile stations
corresponding to the respective reception timings and
the paging traffic volumes at the reception timings in

25 the first processing operation.

Fig. 17A 1is a table for the location information



station 1 under intermttent reception at the reception timng B2 in the
pagi ng period B, of an available reception timng B3, and the nobile
station 1, receiving the instruction, perfornms the intermttent 1%.03_ 126-00
reception at the reception timng B3. [Second pagi ng nethod] The s con@
pagi ng net hod according to the present invention will be described bel ow
referring to Figs. 5A-5D. 20 The second paging nethod is assuned to adopt a
pagi ng area configuration forned by a collection of cells. Let us assune
herein that the i ng i_ods ar e j | - pagi ng
peri ods AC) arﬁ%in%)ﬁgn?egggﬁe%nscﬁ rﬁf %%Qéﬁg?&¥geﬁﬁ%gﬁ\lé2 Sls a’fji%?ls 1§§%§P%&

recei ve the pagi S| . _ar r p. L i i ly,

t he receptionﬁtg.’i{rgﬁﬂﬁggjgi%'fr‘%lr]tgﬂeaﬁ:é%f:P E%Q%%-%§5é98§%%§gﬁ%%rggﬁfgghgég?e ose

Al, A2, and e seceptihon LkALAGS. LAt pagi_ng i.qd . B1, B2,

and B3, and t %V%%céﬁﬁﬁ%nEF%hi%%gkpn%?%eepgg}nggf%rfgggégtHggéggigl%é, and

C3. 5 The beI8¥é¥%££ogescribe the operation nethods in the follow ng four
cases in orders =1 "a case where the nobile station previously having noved
into the sleep nod an i:t.s pagl a D R2 ile
statio% new y anegFfﬁtog?ﬁelglé%gg%g%%;fgg gafoqéggéﬁﬁﬁgsgﬁ¥%e %gggbe

station Chang{ﬁénéﬁfn&' eseﬁ%ﬁt Cto AmeASGQHR the d0eat o0 | 09T MRpjoN

managi ng server changes the reception timng at an arbitrary point. ~1 Case

where nobile siathONoRr 8Yheusky iR A8, ovedel BUAsS aep tmdesshanges its
pagi ng area Suppose nobile station 1 has previously noved into the sleep

node, registeped-éssihgCapeALOBnaN area corresponding to the paging area
A, and is now under reception at the reception timng Al in the paging 20

period A \Wen nobitggstayconsl anEsl@ndoeoibe Nedaceai zereriht{enence
of the paging area ID fromthe previous paging area ID, it perforns

| ocation regiginaging. Ibevepbi ke swahiaer 1t ifdapdpcasévivdsf ognation
managi ng server 5 that the station itself 25 (nobile station 1) is in the
sl eep node angey@st Ubdert imeiceyd | @A athé heworeaepil onihkemdigadd iim thigeri ght
> second processing operation.
Fig. 18A is a table for the location information
managing server to acknowledge mobile stations located
15 in the paging area under management thereof and having
moved into the sleep mode 1in the third processing
operation.
Fig. 18B 1is a table wused by the location
information managing server in managing the location
20 information of mobile stations for individual paging
areas and in managing the numbers of mobile stations
corresponding to the respective reception timings and
the paging traffic volumes at the reception timings in
the third processing operation.

25 Fig. 19A is a table for the location information

managing server to acknowledge mobile stations located



FP03-0126-00 previous paging area A. Location information managi ng server

5, receiving the notification, evaluates the traffic in the new pagi ng area
B. For exanple, the server conpares the 5 nunber of nobile statioQ%O%Q%q56_Oo
intermttent reception in the paging period B and the traffics at the
respective reception timngs B1-B3, in the paging area B, with their
respective predeterm ned thresholds prelimnarily set in tables held by
itself (location 10 informati on managi ng server 5), to evaluate the traffic
vol une. The evalgﬁtion on the traffic_volune [ riq? out.b

herein.,is c
conparing the*&c ﬁ!pﬁgﬁﬁgr%ﬁeﬁnﬁﬁ?%rs?g??gﬁ?eﬁﬁdgpqﬁﬁégrﬁ% e%fv%%§eption
at each receptlgggtgﬁh$ e%%&83sigeépqw%g |@g1p§%%odfggg %ngﬁggg%gg%grea 15

B, with an aV&f nunbers ile’st ons
correspondi ng_reception timngs and by conparing the traffics at the

respective r e2Rpt f ho?fnings B1-B3 with a predetermned traffic threshold.

It i ted that theg, ti; 599§ I mt 0; dth

eva:aa??oﬁ nayabe 2@% yg%ggugggfpgay 0 hgégnggﬁodkgﬁgﬁﬁ¥ﬁéug %%@gégﬁgﬂ thee
I . SO0 findi h ti i .

the new pagi it argah® oEBEEPP “rRCRaPERS, Rnd LRASTRE M IARIRTL 1 o

25 performi ”£8£\£/’1?>%8 { (5RIEBL! A &nd ML PCEPREORILIE NG, Bhe TPSufngi e

station 1, recei he I nstructi on, 00 cont1 nuous

perforns the j ] nLrLeseRPLLON at the reception timng Bl. On the
ot her hand, %$$§§g%%#§, ?% the traffic is heavy at the reception timng Bl

and if there is a fgpe 515page af ¢d1614 eespt k@R LidAANG B33, i A FErREE V&R
instructs the nobile Station 1 to change the reception timng Bl to the

reception tinggg.B88ngTheerpbil etst aka@dgh MLl WAWiddi Sp&PEHEE and
I nstruction, performs the intermttent reception at t he reception timng
B3. 1fplf thertegptisni xifiCiawys ainaldhé heioreeepil OBime class in the
fourth processing operation.
Fig. 20 1is a functional block diagram about a
configuration of a mobile communication system.
Fig. 21A is a configuration diagram of a mobile
15 communication system according to the first embodiment
of Part 2.
Fig. 21B is an illustration showing a paging
group of location registration area A in Fig. 21A.
Fig. 21C 1is an illustration showing a paging
20 group of location registration area B in Fig. 21A.
Fig. 22A 1is an illustration showing a location
management table according to the first embodiment of
Part 2.
Fig. 22B 1s an illustration showing a paging

25 group management table according to the first

embodiment of Part 2.



timngs B1-B3, location information managi ng server 5 instructs the nobile
station 1 to change the paging area to another except for the paging area

B. The nobile station 1, receiving the change instruction, 15 perf@:50126-00
| ocation registration in the designated pagi ng area. 2~ Case where nobile
station newly noves into the sleep node Suppose nobile station 1 is under
transm ssion 20 and reception of packets to and from base station 2. After
conpl etion of the transm ssion and reception of packets, nobile station 1
starts the tiner fgr _de m.ni transhd 4 [ | gep siRdaent
Thereafter, when agésﬁeggF 3% ?ﬁ%qﬁﬁher 6%%89% 3%?%393 %either packet

transm ssi on e i car ke ute S @ 0es 8F NbEed Gy ati on
the nobile s ggp&% %%%?é) 3ﬂ%E§§-%8 ?ggédﬁﬁﬁﬁid to nove into the sleep
node. The nobile station 1 notifies location informati on nmanagi ng server 5
of the transition into the sleep node. Location information managi ng server
5 5, receiving thi %'E{Q“ bhcation, evialwatast t hadwiald i aren bberpadioty area
A corresponding to e pagi ng period A for intermttent reception of the

mobil g stati gnobedfole SXAMRLE: 1diaemby et reomRARab heaiugbey Sl | e
stations under intermttent reception in the paging 10 period A and the

traffics at the eSPRFlHY & HEcrpidoneibdd NgenAloA3PaAtLt he paging area A,
with their respective predeterm ned thresholds prelimnarily set in tables
held by itself (I om%i.onziqnf@srreéi FLoRdeg g steswiatg 5)the 0 opealatdicn t he
traffic volume. The I5 evaluation on the traffic volunme herein is carried
out by conpairagediereacd fiathaunbbt lef stmltilon séatéodsnginter thet érimist ent
reception at each reception timng Al-A3 in the paging period Ain the
pagi ng area AmpWditheait aferezge: af. t he nunbers of nobile stations bel onging
to 20 the corresponding reception timngs and by conparing the traffics at
the nespective receplg.on28AmisgsaAl-iA3 wattie biqnm eddoarimoned thogfeftiion
threshold. It is noted that the evaluation nethods are not limted to these
and the eval uatnagenent bealshe r eedoodiingy tanythot heecosd membod imeart tdfe
above. Supposing there is a free space in the traffic at

Part 2.

Fig. 25B is an illustration showing a real time

class paging group management table according to the
15 second embodiment of Part 2.

Fig. 25C is an i1llustration showing a non-real
time class paging group management table according to
the second embodiment of Part 2.

Fig. 26 is a flowchart showing the operation

20 procedure of the location information managing server
according to the second embodiment of Part 2.

Fig. 27A is an illustration showing the first
example of the control channel in the conventional
mobile communication method.

25 Fig. 27B is an illustration showing the second

example of the control channel 1in the conventional



65 FP03-0126-00 the reception timng Al in the paging area A, |ocation

i nformati on managi ng server 5 instructs the nobile station 1 to perform
intermttent reception at the reception timng AlL. The nobile Statﬁ%@h%QZG 00
receiving 5 the instruction, perforns the intermttent reception at

reception timng Al in the paging period A and perfornms the |ocation

regi stration on the paging area corresponding to the paging area A. ~3 Case
where nobil e station changes sleep state 10 Let us assune that nobile

station 1 has_preyiousl ved.int | eep nmode and is now under
intermttent ?g%ég?iSHméPH? gg%ggeg&&%%diining Al in the paging period A

It is also assunmed L Bﬂ? ’E‘tléj' € %t.l%‘c 1.4 h@ﬁo%&ﬁg edna té?ﬁfa%%n

changi ng the 15 sleep o t he sane ne as t art of

nterm trent pecepkion i Bel Napacing. LT odiAvand atdmanin gl {ge Lhmer

occurred. Th Station | ocation i nformati om managi ng

server 5 of tQﬁ%BHEﬁQHE gk 5Q§§2 timer and the transition fromthe paging

period Ainto € paging perio Location information managi ng server 5,

recei vging the notificatiofg eiélugte%ﬂHW%H%¥¥’“%Héﬁﬂﬁéc iRt heoRagLNY area

correspondi ng to the pagi ng period B. For exanple e’ server conpares the

25 numper of ngﬁlégatwef upder ©8bergi tkent s paCeRLEER Ak Agt NeoPaghNg
period B and t e trarfics at t e 66 FP03-0126-00 respective reception

timngs Bl-B3gjBoliNGeRRILRIPAK@A3B, With their respective predetermn ned
thresholds prelimnarily set in tables held by itself (location information

managi ng server 5), Fi@.evabgategkhe tzaffi¢13ugehrdi@onlhe shva@bitad i ongon the
traffic volunme herein"is carried out by conparing the actual nunber of

nobi | e statiogsnenggeratnbar e:tdmdle r egepthon satrveachan@cepiseonstatiog Bl- B3
in the paging period Bin the paging. area B, with an average of the
nunbers of nolpbetsbaktons 10 bel onging to the correspondi ng reception
timngs and by conparing the traffics at the respective reception timngs

B1-B3 with a pesdemeasi Fed Caakhingt bisited Inveritsigwt ed that the
eval uation nmethods are not Iimted to these and the eval uati on may be
carried out by any e otfedrlowinwpdwtiidn dbecabbee.embodiments of the
present invention: (Part 1) architecture and processing
associated with the contrbl in the link layer in a case
15 where the mobile station is determined to be in the
sleep state; (Part 2) architecture and processing
associated with the control in the network layer in a
case where the mobile station is determined to be in
the 'idle state; and thereafter, (Part 3) control

20 processing according to states of the mobile station.

[ (Part 1) Architecture and processing associated
with control in 1link layer where mobile station is
determined to be in sleep statel

Embodiments of the paging method and mobile

25 communication system according to the present invention

will be described below with reference to the drawings.



When the eval uation results in finding a free space at the reception timng
Bl in the paging area B, the server instructs the nobile station 1 to
performintermttent reception at the reception timng Bl in 20 t j _
period B. The nobile station 1 perfornms the intermttent receptioﬁ%ggggﬁg% 00
designated reception timng Bl. If the traffic is heavy at all the
reception timngs B1-B3 in the paging period B, |ocation 25 information
managi ng server 5 instructs the nobile station 1 to performthe
intermttent receptt n %P §P§t§3n o%Pﬂng%%Gtgﬁm& HE%EHdﬁ3. riod A or
to performthe inte Pref receptron 1n the paging period C € mobile
station 1, receiving.this i ctio -i 1tte r ption
at the designated rg%:%bt islonggro'gdigm %g%c@%@%r% ef&%%%?%éﬁ %trfna?ﬁgn

managi ng server, ehange e@g@g&% téﬂ;@n&&aECBEPH%égr)Eopq-:.h{'f[eéHBB?ﬁ@n‘éhi le

in the paging area Bt e stat was un intermttent reception

at the 10 recgptponeliim NgoF21LNstAE1BA0NNGRAN O Bridl Stidfenibagtegse of

paging traffic occurred at the receptiontimng B2. I'm order to avoid

oppr esgi on of ; f he,pagihng changglap19GHdON Yynf Gdmd | o MeNGgi ng, sepuar 5
notifies the nDblﬁe station 1 of an avail abl"e reception 15 tim ng B3 and

the nobile stationrdrsregei Viddhttiis &9t hf neabitaRn R M tBatith area
intermttent reCeption at the reception timng B3. A nbdification exanple

of the above sgcppdpopadifng W8t RO aigin$h%r‘5ééhemefd¥mé:d By 62 Nemebytibgcation
20 informati on nmanagi ng sérvers 5Z, 5 and 5X shown in Fig. 6 are in a

hi erarchical sel aldions in thedhinLetdon adbusi zehef A bRl oF Wabbithe
| ocation information managi ng server 5Z corresponding to the paging area C
at the top. Theasesmerl i mreAChnFayantias aabunet ion safatZdb rheegnitzi ng t he

nunber of nobile stations having noved into the sl eep node and the tim ngs
of intermttesleéB mode, a disconnected state, etc.) is managed by
location information managing server 5 connected to
network 4. Part 1 below will be described based on an
example in which the paging area 6 is identical to the
location registration area corresponding to the paging
15 area 6. For this reason, in order to simplify the
description, "to register the location on the location
registration area corresponding to the paging area 6"
will be described below as "to register the location on
the paging area 6." However, the present invention
20 does not have to be limited to the configuration
wherein they are -equal, as long as the location
information managing server 5 keeps track of the

correspondence relation between them and manages them.

Fig. 20 is a functional block diagram about the

25 configuration of the mobile communication system

according to the present embodiment. Fig. 20



FP03-0126-00 reception of the nobile stations in the sleep node. In the

sl eep node, the aforenentioned processing in the second paging nethod is
executed in each layer. By executing the processing in the second p@giggzg_oo
method in the hierarchical structure described above, it becones geasi e
to spread the processing concentrated on one | ocation informtion nmanagi ng
server, into the layers and thus to prevent an excessive |oad from being
exerted on one location 10 informati on managi ng server. The | oad scattering
configuration.can.avqid s ; ' t.hat .- t:h ir em g down
upon faiIure?%?ﬁsqﬁéﬁﬁspﬁ%géggiﬁggéggggtﬂbnggp gggggsFSF?§%52n%he I rst
processi ng operation of e at. A L i al Fiyg. 7.
Base station 2% téPni%%ggﬁhégae%;Sﬁg%g%?s%%%no??%?%ggégﬁggf g&%gwlﬁJ
transition into th | ee a ge.,,of e te venment
into armwvc§h°%¥%ngﬁnﬁ%é?%§%£%%ngﬁ%@oﬁy.Rﬁ%ﬁ?%%gngﬁ%ica??%ﬁéfggm

nobi | e stati Orﬁtujralzioc# h(gzf baseskatd ot i fval uahes g4 carkenbntr af figc at

t he receptloﬁ I'mginthe paging period for Intermttent reception of
nobi | g statiq ﬁﬁf&kt £l of its own, for exanple, at intervals of a
fixedtinme. For ‘exanple, supposing nobile station 1 is under 25

nterm ttent receptionsabyhhe f cERRLi Omd] Moag Alob01dha magiciy period A at
this point, base sfation 2 69 FP03-0126-00 evaluates the traffic at the
reception ti @dﬁg;ﬁjsécﬂ the pRghng peshRdnfchRothe 1gel Ifc3A Wadeforeintid ol  of
its owmn (710). For exanple, the evaluation on the traffic volune herein is
carried out Ky ,comnasi packee asbmalincaunber of ra | @ isdeatibol Wudes
intermttent reception at the reception timng Al in the paging period Ain
the cell 3A wigd@gh aver agerof whehnumbesshet nomobelst atsipatsicmderl;
intermttent reception at the reception timngs Al-A3 and by conparing the
traffig at thg i ecepit opetépt bgnAdonttblaepr adetfeonrmimed dweaftfing a
threshold. It is noted that the evaluation nethods are not limted to these
and the eval uatd0dn thiedn be ie@rductird byslamp ot medenet bbd tdwaniddiecablowe. At
t he above 710 base station 2 may use the 15 tables of Figs. 14A and 14B,

for exanpl e, iro:shahettémel ¢ heresnesiraigey ofthteheshgnbér stoénsmbttedstfdrons and
the paging traffic volune, thereby perform ng the evaluation on traffic.
Figs. 14A anddsB séioatiomfi gur &ni ohhexagpses oherte trebltdwehelrRr®Lebase 20
station 2. Base station 2 has table 14A for recogni zing nobile stations 1

| ocated in theraméhismben codrrokefPLLNowWd SandAFHA fifed ¥R the

sl eep node, and this table 14A stores a correspondence between

i denti% i cat i qrredebernined nehigat iamt i8n & s copmupEcatyen  statpr arPPagi ng
periods for intermttent reception of npbile stations 1. Base station 2
also 70 for changing the period of the intermittent reception,

and so on; and controller 1A for monitoring and
controlling the operations of the respective parts

described above.

20 Base station 2 is comprised of network
communicator 2B for performing communication with
location information managing server 5 through network
4; measuring-retaining part 2C for measuring both or
either of the number of mobile stations located in the

25 cell under control of the host station and having moved

into the sleep mode, and the paging traffic of the



FP03-0126-00 has table 14B used in nmanagi ng the nunbers of nobile stations
corresponding to the respective reception timngs in the cell under control

of its own and the paging traffic volunes at the reception tlﬁlng%TOQbe%6 00
each of individual paging periods, and this table 14B stores for each o

t he pagi ng periods a correspondence between identification nunbers of

nobi |l e stations under intermttent reception in the rel evant paging period
and reception timngs thereof. 10 When there is a free space in the traffic

at 710, base g&@ﬁghe&bﬂ%{épr 8 N0t BL PO % it Pt glr@atsp%qlen%e@awﬁer

traffic is he ase station 2 nmeasures the ic at the ot

reception ti A e [ [4 O angy t tr e
ot her pagi ngmigg%efggas%g&é@?i%ggr'llﬂ'%gﬁ%tdheggﬁgen% a’?:%gn gﬁ%%%;%%‘:ﬁllﬁgs

based on the EEéUHobCiflet her JeASHT MY cM\Qﬁ?Qe'bottfHer@r' 818nE@Ce T PRet i M ng
or a paging period with a margin in the traffic (712). The determ nation

herein on the,pgesgnc@iofbsRACad 2eBBPBIBnAlt BALAG20 dc@eaRtin £bni ng
can be nmade by adopting a nmethod simlar to the trafflc eval uati on met hod

at aboye 710. NbepdRei@rcntd 8E8REI Y ddifid, Oina Hagheg RBfdred whth a
margin in traffic at 712, the base station 2 notifies the nobile station 1

of the 25 recggbios LLELNBNON HBWIRAGWGsPaNites. tiy Sfedpand@sh 6718h. On
t he other hand, when there is neither a 71
a case where the mobile station 1 previously having
moved into the sleep mode newly moves into the cell, or
in a case where the mobile station 1 previously having

10 moved into the sleep mode changes the sleep state, or
in an arbitrary case determined by the base station 2;
recognizing-retaining part 2E for recognizing a service
class of the mobile station 1 and for retaining the
service class information; radio communicator 2F for

15 performing wireless packet communication or the like
with mobile station 1 or with another base station 2;
and controller 2A incorporating a timer and configured
to monitor and control the operations of the respective
parts described above.

20 Location information managing server 5 is
comprised of network communicator 5B for performing
communication with base station 2 through network 4;
measuring-retaining part 5C for measuring both or
either of the number of mobile stations located in each

25 paging area and having moved into the sleep mode, and

the paging traffics at the respective reception timings



FP03-0126-00 reception timng nor a paging period wwth a margin in traffic,
the base station 2 notifies the nobile station 1 to maintain the current
state (706). If there is a notification fromnobile station 1 5 atp03ebh12d@0
base station 2 determ nes whether the notification is one to notify that

the nobile station 1 newWy noves into the sl eep node (702). Wen the
notification is one to notify the newtransition into the sl eep node, the
base station 2 nmeasures the traffic 10 at a certain reception timng in the
pagi ng period_-A (e, .t he hon 4 i 1| (£83)ameyl detey nfoes

whet her ther%fi st(hae rT%I“aSIlIEIIGI n&t?%gﬁ%cmal% Fﬁgglr':%%%tign ti m"ng Al in the

pagi ng period A (704). SLakmitnatiOmy thadr apenser o4; absrangeof a
margi n 15 heF%?ﬁgégﬁébemgggg byeadopting a nmethod simlar to the traffic

eval uation h .ahove F1Gp VieR thstdakenignaticonati 794statlibat there
is a margi nn:f%ﬁsfggla{?%f‘ggap%trﬁce reception tim néﬂgl the base station 2

notifies theympiLgaatat beRnl cof difthedd dwaidahdesTegoper onal bminghal
(705). On the ofher nd, when the determ nation at 704 is that there is no

margig in tr?EEEEt@Bnt hei K 8aePt BeRoktihay tAl, thhe reasasdmdrionvalmeasur es
the traffic at the other reception timngs A2, A3 in the paging period A

and the traffi¢a28ehn the ot kersepaghage pehieodsol® 1€ EEhtjionThennehd ybase
station 2 determ nes, based on the result of the 72 FP03-0126- 00

measur ement , puhetkheinthertnd s saeegcepbien tomi ng oa acpsgi Neper i ddewith a
margin in traffic (712). The determ nation herein on the presence or

absence of apPBRAEN sttat@aeh Ir erepticrs 1y magl canmbeedaietby thdoptlery 5 a
method simlar to the traffic evaluation method at above 710. Wen at 712
there is a reeget nvdd Mmgo oa aepagiawiperabdaw oif dnved gEasenwhesef i c,
the base station 2 notifies the nobile station 1 of the 10 reception tim ng
or the pagi nghpemiashleorsbhtihe Bottrg¢TidyslynhaNdnet MAvethniDtPhéle s
neither a reception timng nor a paging period with a margin in traffic,
the base st atsilerp? muid féleangde bbi BdesPatSt@ter tF ndinRi ATPAETEEN ent
state (706). 15 Wien at 702 the notification fromnobile station 1 is not
one to noti f yatskat dehermbbefie kit athen 1o@ahl 9N oL 1 ol the "¢PREFF Nifbde,
t he base station 2 o .
server; recognizing-retaining part SE for recognizing a
service class of the mobile station 1 and for retaining
15 the service class information; and controller b5A for
monitoring and controlling the operations of the
respective parts described above.
[About reception timings, paging periods, and
paging areas]
20 We will next describe the reception timings,
paging periods, and paging areas in the present
embodiment with reference to Figs. 2A-2E and Figs. 3A-

3C.
Suppose base station 2 of Fig. 1 intermittently

25 transmits the paging signal in one of the paging

periods A-E of Figs. 2A-2E to the mobile station 1 in
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determ nes whether the notification is one to notify that the nobile
station 1 changes the sleep state 20 (707). Wen the notification is one to
notify that the nobile station 1 changes the sleep state, the basgpytsaty19%_g¢
2 measures the paging traffic at each reception timng in the paging period
designated by the nobile station 1 (708). Let us assunme herein that, for 25
exanpl e, the nobile station 1 is about to change fromthe paging period A
to the paging period B, while 73 FP03-0126- 00 desi gnating the pagi ng
period B as a;pgri talbdde ghanggne At p]col theref A fyqit hasergLtation
2 measures tﬁ% %agsfj%g tra fdltegs at the ?esC ecfei‘ ve recepti onlr?alem' ngs B1-B3 in
t he desi gnat 294 NY REIHLOG Bs 55 plhenrt be base sdati®no2 4glerphipesqat 704
whet her thergg?g abngfgincfn t?gffic at each reé%%t%on ??ning i%é?hegpaging
peri od B (70%)crfbe geier oLaabiQhtn e A1 eSHe ot APSONCe O pdq Yol N

herein can be nmade by adopting a nethod simlar to the traffic ‘evaluation

10 nethod at ??PY@d”EO-b}W‘?@ t he dei&F B apabiconal o phat ohes ep

=L Qﬁiﬁ% gs a
margin in traffic at oné of the reception tinings, the base station
notifigs the gppi aﬁdsmélﬁerloaf olth@ nee gaRtiinN ddriiddg midh sr margin (705).
On the other hand, when the determ nation at 15 704 is that there is no
margin in traffic ate@ipHesnoftiihdLCERLI AW dH MuBBS 1et het Hasenstiat ten 2
nmeasures the traffic at each reception timng in the other paging period
(the paging peeé@dvE aned pLFBLYI Y GaNdi date)defillld anfl @deldr mpagsngbased
on the result of the 20 neasurenent, whether there is a reception timng
with a margi npéniddaf ff6r(7dRampTe deher ntea@épohonn theipgesenne the
absence of a margin at each reception timng herein can be nmade by adopting
a nmethod si mpagihg pheilbcafdi erevaleinead bet tddred abmyeggl®l WhRh, at 25
712 there is a reception timng with a margin in traffic, the base station
2 notidi es t handobBle Simiianl¥4 thEPP2c@eb26000 thimifngsheln ecleptpagpihgm ng
(713). On the other hand, when there is no reception tinmng with a margin
intraffic, therbade Btaron thmeti filesinde Mbi | 8%t atsroh BX.o nafheai n
the current state (706). 5 When at 707 the notification fromnobile station
1 is not one teceptiéy tthiminde niobi thestpagobngl rpdiaiees G herel eepreeat e,

t he base station 2 determ nes whether the notification is one to notify
that the nobittméngsi 64,1 G i andhé&3s| edpavdecenbiens tinNags10in nEbea new
cell (709). If the notification is not one to notify that the nobile
station 1 is Pading pesdpdnBicabfdtRasembiddngst Pl nBér caind Rhe dBde
station 2 returns to 70l to repeat the processing. On the other hand, when
the nb®ificatFensesiBnébeo RFGHIRY R?ﬁ’coi?h% three”timings El, EZ, an

E3.
Furthermore, as shown in Figs. 3A-3C, the paging
periods are correlated with the paging areas. Namely,
the paging area A corresponds to the paging period A.
20 Likewise, the paging area B corresponds to the paging
period B, and the paging area C to the paging period C.
[Processing operation in present embodiment]
. The processing operation in the present
embodiment will be described below. The following will
25 first describe the first paging method and the second

paging method constituting the major part of the

53



15 nobile station 1 is in the sleep node and has noved into a new cell, the
base station 2 neasures the paging traffic at each reception timng in the
pagi ng period notified of along with" the notification by the ”DbH§%3—0126—00
station 1 (i.e., the paging period used for 20 intermttent reception
before the novenent of nobile station 1 into the new cell) (708). For
exanpl e, where the paging period Bis notified of by nobile station 1, the
base station 2 nmeasures the paging traffics at the respective reception
timngs B1-B3_ jin_th aging.peri.od . The he b tation.2 d rm nes
at 704 mhethe?r%%engFgﬁggggiggoégtﬁé?g%Vs%%4%%%ﬁ5$%ﬁ¥%$2§%?§r%?eegéﬁ
reception tim,ng in the I ng. peri 704) . .The  det ey m nat| t he
presfncetortﬁ%ggﬁéeegf %f%f%%?hgﬁeﬁggﬁﬁﬁgﬁgﬁé ﬁgget f 8 85?in%f§t%§?hod
simlar to o . . a : n .
deterninationf%§£€%§his%¥hé#§%#§gg§igﬁé %g%gbh i%g$Y%%ficg§?'oH£8% l?he
reception tinj . fIh S t ati net:i fi es t ; i tation 1 of the
reception tiﬂ%ﬂgéﬁf%hfagﬁaﬁaéng%$gg)gfcﬁﬁg%é ?tﬁgfjﬁgﬁg%ﬁﬁ;én t he

deterngnation at 10;#P4qis ahqtH8kBols no margin in traffic at either of
the reception tinin%s, ?Eepégsegstatﬁgn?z measures the traffic at each

reception timng iqAEhet%%herbgégﬁ@gn@priQgﬁgthﬁipggin%a@qggod @ﬁﬁg 15

remai ni ng candi date) (71 and deternm nes, based on thée result o

measurenment, WOELhgEinLhere tHed JRGRMH OBnbRHAG f B WY Ghfsépibegffic
(712). The determ nation on the 'presence or absence of a margin at each

reception tin}@geggiﬁ?ntga@igg.ngﬂe4@y adopting a nethod simlar to the
traffic evaluation nefhod at "above 710. When at 20 712 there is a reception

timng with a margithén stinadftf i fagihg basecd atsorcendwindd ewitthe subil e
station 1 of the reception timng (713). On the other hand, when there is
no reception &kDisg WLk ardmsgbpos8 hiedfdfiinc, thde base wmidinper hedsfi es
the nobile station 25 1 to maintain the current state (706). In the above
configurationaré hetlhese stabéesn 2hadkn FPO3FD3R6- 00B+aBtruche thagimyil e
station 1 to change both or either of the paging period and the reception
timng, accorpéntgodl® Beth aanai ther refepptd omuntbiniogs mibirl €he mobile

station 1 to receive the paging signal are three types

in each paging period. Namely, the reception timings

15 in the paging period A are those Al, A2, and A3, the

reception timings in the paging period B those Bl, B2,

and B3, and the reception timings in the paging period

C those Cl1, C2, and C3.

The below will describe the operation methods in

20 the following four cases in order: O a case where the
mobile station newly moves into the sleep mode; @ a

case where the mobile station previously having moved

into the sleep mode changes the cell to another; @ a

case where the mobile station changes the sleep state;

25 @ a case Qhere the base station changes the reception

timing at an arbitrary point.



stations located in the cell and having noved into the 5 sleep node and the

paging traffic of the paging channel, in the case where the nobile station
1 newy noves into the sleep node, or in the case where the mobilg@siaiigo
1 previously having noved into the sleep node noves into a new cell, or iIn

the case where the 10 nobile station 1 previously having noved into the
sl eep node changes the sleep state, or in an arbitrary case determ ned by
the base station 2, and the nobile station 1 perfornms the intermttent

reception in the pagin eriod and at .the reception tiyin sed. the 15
change instructi on,agt Hgﬁ‘\'g?o L& E‘thighi i\g@g?ﬂ% erfe?"éfggf sgnc?f%csl r%ﬁrlen?enti ng
the problem OEL con e§ti on of the paging traffic at a specific reception
timng and, St®fRe™8&fe time as it, smoothing the paging traffics at the

tation 1. the bastebt 4t of S Ghrs PRBLE rene CRRATT Y PR
reception timng in the paqgi i Of, ¢l h It L epiLQn t he
nobi | e stati BHaCi{sg‘r’r&,SlPP t e§g%€€é%€g?$o%f29 gtk?Ftr?i ﬁg&; %rﬁ%t ?’%hﬁell Jtorgf(f{fefi cis
heavy, the 25 base stati 2 rc for gnother [ t i NgRHQr

anot h8r pagi ﬁﬁagépinod%vw ;121 a c?rem?l?lgi rrrﬁ'noti fies ?hecéﬁﬁfglgl%gg- 0??6- %0 nobi | e

station 1 OL&EQ%S&%%%HgHD 44'?égkﬂﬁiéﬁmbpaﬂéaﬁeQEIiﬁgbﬁﬁbhs@aﬁﬂbﬁiQ, or of

the both, a nekes the no e station 1 performintermttent reception
therefore, eyen with arsyddensdncraasenahibagi 29 tFahiaflion aintbe theception
timng under ‘intermttent reception, it is feasible to quickly clear the
congesti on state (RbgeecongiRHOCESSt N 8RET ab £ Ot 10fs basienest,at modid elThe
second processing operation of base station 2 10 will be described al ong
Fig. 8. Base_3Latigh 2 GRitardidespuibet hetathene 2 sod nois f iteatisdtioh a new
transition into the sleep node or a change of the sleep state or a novenent

intoqg new cghlro ffHMIMbd ensdetion 1 (801). Wien there is no notification
from15 nobile station 1, the base station 2 evaluates the current traffic

at the reception tisAnR@ ifobhtepagiatgi qer ilodabsetd ftor tbegei nimton thhent
reception of the nobile station 1 in the cell of its own, for exanple, at
- interval s of ;addpxediotiemefiFst exeawl eintsupposshgn@dyt hetabsi | sttdxd on 1
is under intermttent reception at the reception timng Al in the paging
period A at thigimpnepéribaserst atbase 2 etakianes 2he regeivéngt tHhe
reception timng Al in the paging period Ain the cell 3A under control of
its own (810)nothRaricainl,e, compazesevihaatiubern the nekii¢c skAtUWR Sherein
is conducted by conparing the actual nunber of nobile stations under 78
15 under intermittent reception in the paging period A 1in
the cell 3A under control of its own and the traffics
at the respective reception timings Al-A3, with their
respective predetermined thresholds preliminarily set
in tables held by itself (base station 2), to evaluate
20 the traffic volume. For example, the evaluation on the
traffic volume herein is carried out by comparing the
actual number of mobile stations under intermittent
reception at each reception timing Al-A3 in the paging
period A in the cell 3A, with an average of the numbers

25 of mobile stations belonging to the corresponding

reception timings and by comparing the traffic at each



FP03-0126-00 intermttent reception at the reception timng Al in the
paging period Ain the cell 3Awth an average of the nunbers of nobile
stations under intermttent reception at the reception timngs Riﬂﬁsoé%é'BQ
5 conparing the traffic at the reception timng AL with a predeterm ned
traffic threshold. It is noted that the evaluation nmethods are not limted
to these and the eval uation may be conducted by any ot her nethod than the
above. 10 At above 810 the base station 2 may use, for exanple, the tables
of Figs. 154, 15B;ioANt kbGig 0 rdetred mvieht he apeedgtenninpgd nefdEF 5€ of

nobil e stattons and the paging traffic vol une, therebg conducting the

eval uation pp, Lggbiic. Frgs.id5AotlsB, hameirbCtiladw thecoif 44 htPBn
exanpl es of tﬁe tabl es held by base station 2. Base station 2 has table 15A
for recogniﬁh@ﬂoaeeaﬁebhbt Ytiatiteds tb [estednd the eerluahier €8Htrol of
its own and having noved into the sleep node, and this table 15A stores a
cor r espondegge-2A4areaa bgeahiy iothteiromertivrisbrihart thmidke¥tati ons (M1,

Mr2, etc.), paging periods under intermttent reception of the pobile
statigons 1, and sgpppe8eclkassesatfdiwhiach tiltre retrpeler at iBHRI1AbefSng. Base
station 2 also has tables 15B, 15C for managenent of pagi ng Ee&i.o%% and 25
reception thggngsddatﬁnerE5@Eﬁi¢vets§h#iG@Qﬁﬁﬁﬂﬂﬁith%Pga% e*18B%st ores
for each of the paging periods, a 79 FPOS-QI26-00,corresgondeECﬁepetween
i denti fi cat k@n yHeTbes 51 oBAnpbiThernstkasonstakder iht ERHTELenht F&Ception in
the rel evant pagi ng period and reception timngs thereof, .andn hetable 15C
is al so confsitguries i b stoi |srardskvonatantBee FRELI t H Wi €6 ¢l asses
herein is one in which there are a real, tinme class Eor mh&ggrﬂui% ss of
processi ng iMebdtreongdhatieomi réd &R8Sa AGETEH RS netCl aBSTF6F whic

gui ckness of processing is not required t power saving.or . like is
requig ed, arichtdremitqntesarRceRiiaht i Gt cgg‘eal src?cbeé%ajpoprf i écg'nklgrnfhgljé't her
cases that can be subjected to cIassif%cation.twh%n at, 8%%eth?g%$ﬁbeafree
space in trafdrifiqrimseihe ativhePnEbhettt sTAGERITAG™ 01t he ot hér hand, when
the traffic is heavy, the base statioQ.Z nﬁarsn resp,ld5 the traffic at the

ot her receptgeriad i epd 2t ke RetARTpRBi hg™peri 0 A and the traffic in
the other paging periods B, C_(811). Then e S tatyon ©f dm nes,
based on the resul}f oflhtehetﬁéggﬂlf:errbﬂt, %Je\?hea&at %riealﬂéga Irgeeéci:g%oti on tining
or a paging period 20 w_th mar gi_n _i raffi 1 T eher@nnati on on
t he presencetbﬂira%%eﬁéép’éf' ;%?glsﬁag?otgag% #(e%(?g%t iz%%b%?% %g herein can be

r8ni18e15by adop%li.gngl %oﬁghogngémtlh%r E?e&ﬂe ddd fi grevad dipgrh onofet hoticiat above

some traffic space out of the reception timings B1-B3

in the paging period B. For example, mobile station 1

instructed to perform the intermittent reception at the

reception timing B2 in the paging period B, performs

20 the intermittent reception at the timing thus assigned.
@ Case where mobile station previously having

moved into the sleep mode changes cell

Suppose mobile station 1 has previously moved

into the sleep mode, Wwas first located in the cell 3B,

25 and thereafter moved into the cell 3A. It is assumed

here that in the cell 3B the mobile station 1 was under
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When at 812 there is a reception timng or a 25 paging period with a margin
intraffic, the base station 2 notifies the nobile station 1 of the 80
FP03-0126-00 reception timng or the paging period, or of the botfpp3-0126-00
according to the service class (813). On the other hand, when there is
neither a reception timng nor a paging period with a margin in traffic,

the base 5 station 2 notifies the nobile station 1 to maintain the current
state (806). Incidentally, when at 801 there is a notification fromnobile
station 1, the_base atlon m_nes et Otyly [ i;$, one to
notify that tRE fﬁll g?aﬁ;@ﬁ na[;% t%mvlt(;{é?é#%m?htg g{lg%to ?rgdelsn( 802) .

VWen the noti E‘I giaéégg%% é)or}[qhgcp goti fy ﬁp% ge%@sl e Statieni degewl y

noves into t e base station 2 t he serV|ce cl ass of

the nobile st%éﬁa%f_gpd pPRasurgs t tEﬁéfl% |%trg%5%g5§g periRdickd A
e

correspondln service class Intermttent reception of the nobile

station 1 (Sgo}mug;l%a}él%r{’aéﬁdstrﬁ;ﬂme?s dghgrﬂarsees whgtheh theig itha

margin in th iC he pagi ng perio 804). The determ nation on the

presence or %%% of | phBergid 16ans e 20 meder byl adept iiRg thdret hod
Slnl|gf to tﬁgﬁfr ]iéﬂgvgﬁégtlon nmet hod at aﬁbve 810. When the

det er i nati oryjal, g%ﬁu\% thal tHeueri Sidt&BLgtPehp tradépeioh et hameof the
reception timng e base station 2 notifies the nobile station 1 of an

25 avai | abl e JeCepti AN LY MCCOR ding pagihg servbaencl ass (805). For
exanpl e, mheneihe gérV|ce éﬁgss is 81 FP0O3-0126-00 the real tinme class,

the base station 21a%SigiSet ke arakin e2 st aleicen viny rekephiowi flicatnigomy th a
margin as |large as possible, in order to avoid occurrence of call loss. On

the other hangs;; Whated hendlepagmhaattirest fatc B Sthe tbakpthene tisuimoysrar gi n
intraffic at either of the reception timngs, the base station 2 nmeasures

the ty@affic aj1i8® ohhehe esepih@npeirtiondgss A2, FAR iexdmmleagthg pemsod A
and the traffic in the other paging periods B, C (811). Then the base
station 2 10 gieiterdi escohpsedsomhiehaungsut to Hf moheleeasatdwest uvwiet her
there is a reception timng or a paging period with a margin in traffic
(812). The deitrerapmial tent onethptpresancetive pbgénge rfripdmBgiandattieaich
reception timng herein can be made by adopting a nethod simlar .
traffics at the respective reception timings Bl-B3, in
the cell 3A under control of its own, with their
15 respective predetermined thresholds preliminarily set
in tables held by itself (base station 2), so as to
evaluate the traffic volume. The evaluation on the
traffic volume herein is carried out by comparing the
actual number of mobile stations under intermittent
20 reception at each reception timing B1-B3 in the paging
period B in the cell 3A, with an average of the numbers
of mobile stations belonging to the corresponding
reception timings and by comparing the traffic at each
reception timing B1-B3 with a predetermined traffic

25 threshold. It is noted that the evaluation methods are

not limited to these and the evaluation may be



15 to the traffic evaluation nmethod at above 810. Wien at 812 there is a
reception timng or a paging period with a margin in traffic, the base
station 2 notifies the nobile station 1 of the reception timng or

pagi ng period, or of the both, 20 according to the service class €§E§YQ%§§_OO
t he ot her hand, when there is neither a reception timng nor a pagi ng

period with a margin in traffic, the base station 2 notifies the nobile
station 1 to maintain the current state (806). 25 Wen at 802 the

1oL 2L on LESMEBRL oLl 88k SIS ON%Le a0l ycft the bl e

station 2 deternlne whet notifi.cation j.sS one t notlf hat he
nobile station 1 ch %%%%SF Fggs égaée%%§ﬁ7ﬁp%ﬁﬁﬂ%ﬁhe ho ?%al

tation 2 chobRE TREBETE 02* LRI BT b b P shaf §'He?°ah%§’ﬁ£%g%? Esb? he
paging Ll i gSedic e ashect | v8 LRoagllon LEOLRGS. bfct e Ragi g, per | od

desi gnat ed by Fobi e Statt on 15 suppose herein

exanpl g, that ﬁgergggskgoﬁ_t a&glmgrﬁglgls abowt 1t0 %ffo&ﬁgfmgggggg

period”A to t id pagl peri o de5|gnated e 'pagi ng perio

period after fhpe5ha0oe, Thenelone . ahB0B.Lhg baRe S athan 2. pEgeucgs the

paging traffi respective reception timngs

desi gnat ed pag{fg,geqi10q B. tﬂ'@eﬁa?ﬁﬁgb%ﬁﬁcﬁtﬁ on gndeher MeiRs: ahafl4

whether there is a margin in traffic at each reception timng in the paging

period B (8.04}. tﬁéetgskew Rat heRv40 28N e @SS OF 1 RDSENEE, Ofha
margi n herein can be made by adopting a nethod simlar to the traffic

eval uation mephed attaboye 800.wWhen &hgrdeter ntnati epaaki894 he that there
is amrginintraffic at either of the reception timngs, the base station

2 notifies 25-LBepPDbh! eigliakisom2], 3 tded) eceptheret i1 Y Midd spaBEQI N,
according to the service class (805). On the 83 FP03- 0l 26- 00

at the reception timing B3, the base station 2

instructs mobile station 1 to perform intermittent
reception at the reception timing B3. Mobile station
1, receiving the instruction, performs the intermittent

15 reception at the reception timing B3 in the paging
period B.

In the case where the traffic is heavy at all the
reception timings Bl-B3, the base station 2 evaluates
the traffics corresponding to the paging period A and

20 the paging period C by methods similar to the above
and, supposing there is a free space at the reception
timing A2 in the paging period A, the base station 2
will instruct the mobile station 1 to perform the
intermittent reception at the reception timing A2.
25 Mobile station 1, receiving the instruction, changes

the paging period B to the paging period A and performs



ot her hand, when the determnation at 804 is that there is no margin in
traffic at either of the reception timngs, the base station 2 neasures the
traffics at the respective reception timngs in the other paging %P%%qug ~00
(the paging period C as a remaining candi date) (811) and determ nés, baseé

on the result of the measurenment, whether there is a reception timng wth

a mrginin traffic (812). The determ nation on the presence or absence of

a margin at each reception 10 timng herein can be nmade by adopting a

hod sim | . raffi I N haod 10.. Wh 812
Thero is o robBptBNCERRERG G ERCESRPR AT 1 ARE 1o DASH SR | on 2
tifi th bi | tati 1 of t t ti.m di h
Cervice-15e1 sea (B el AR Rl Ay PEERRE BRet B v
er class (BL3)7” O i, “Uher €18 5 o
Lo maintal i the curs SOSE o 50n) S VMR alt 307t rEZROETrek: B From
mobil e station, 29 lis e gieddudioblyy Lhalnblle ghitte siali doghanges

the sleep state, 't se station 2 determnes whether the notification is
ot Sonchy LT HOBREAYE TR, Rt Shksprions Linhg lscminenngalpsarmed
the mobile stalipfalal.s IRLOP ThREPLIBAS: BIORNARYBVERe 1R NR¥uER! |
this mobile station 1 started a timer for change of the
sleep mode, and a timeout of the timer occurred. Then
the mobile station 1 is about to change the sleep
10 state. Namely, the mobile station 1 is about to change
from the paging period A to the paging period B.
The mobile station 1 notifies base station 2 that
a timeout of the timer occurred and the mobile station
1 is about to move 1into the paging period B. The base
15 station 2, receiving the notification, evaluates the
paging traffics at the reception timings B1-B3 in the
paging period B. For example, the base station 2
compares the number of mobile stations under
intermittent reception in the paging period B and the
20 traffics at the respective reception timings B1-B3, in
the cell 3A under control of its own, with their
respective predetermined thresholds preliminarily set
in tables held by itself (base station 2), to evaluate
the traffic volume. The evaluation on the traffic

25 volume herein is carried out by comparing the actual

number of mobile stations under intermittent reception



84 FP03-0126-00 returns to 801 to repeat the processing. On the other

hand, when the notification is one to notify that the nobile station 1 is

in the sleep node and has noved into a new cell, the base statiomﬁ?d§yﬁ¥§%_oo
the service 5 class of the nobile station 1 and neasures the pagi

traffics at the respective reception timngs in the paging period notified

of along with the notification by the nobile station 1 (i.e., the paging
period used for the intermttent reception before the cell novenent 10 by

h bi | i s | e, . th i i od.
tnotei ;ni)e:j gf St)gpt %glcbzybﬁ(ﬁBCgeBSttJa?FI?E)E%?HBhElﬁgs&gn]s% aiglflgﬁglflgﬂéggié%%l%%:agpagi ng
traffics at the r seoe%teil\ie éﬁce%iﬂ? taintm §%§r§1%83 J'L_nt{hee %%%igré%sperifod B.

15 Then the baSe station 2 determ nes a et her erei na?gin in

Lraffic at eaghrogention LhgLng 4o Lhe A0 ngoPering B L8DA  Theu e

determ nati on 0on e presence or absence of a margin heréin ca

W@Et : ne S{E%%Q%%?F%h' T @ BV | Rt PR RO s B 29%31%? e
Ctation 1 of TRECBCapt SR TP aRg wlh s mararn (Ko = o Foe SFntr CHana,

when the 25 d I pati 4 | h t i I N,y ic at
6 ther of “thetESEEuer Pkt Bt | 1als (Rt ed A TBRY Do LiLERELSY

neasures the hrefbicsS,2k hBe NeaReed @ et IO tidd NOSalfat N6 OhheT
pagi ng period (the paging period C as a remai ni ng candi date) (811) and

determ nes, bgsedoRAuthedr Byubhyobtrhke mRasE @ thawhaldhes, there is a
reception timng with a margin in traffic (812). The determ nation on the

presence or absences@bpds Mg Jithel e@athatacept resultaingderenaiean ge made
by adopting a nethod simlar to the traffic evaluation nmethod at above 810.

Wien ab 812 theee kparelQtl e€iept retebitiong iMih@ BB gbAsien dtadfde, 2t he
base station 2 notifies the nobile station 1 of the reception tinng,
according to ihetsecvscencbass (843tiofn 1hetot hesrbend, whearmbetents no

reception timng with a margin in traffic, the base station 2 notifies
reception at the reception timing B3. The mobile

station 1, receiving the instruction, changes into the

paging period B and performs the intermittent reception

15 at the reception timing B3. When the above traffic
evaluation results in finding no free space in the

paging period B (i.e., when there is no free space at

all the reception timings B1-B3), the base station 2

keeps the mobile station 1 from making the transition,

20 or the base station 2 evaluates the traffics at the
reception timings Cl1-C3 in the paging period C and, if

there is a free space at one of the reception timings

in the paging period C, the base station 2 will
instruct the mobile station 1 to make a transition

25 thereinto.

If there 1is no free space in the both paging



15 the nobile station 1 to nmaintain the current state (806) . Since the
above enables the setting of both or either of the paging period and the
reception timng, according to the service class of the nobile stggﬁquof%%_oo
it is feasible to inplenment appropriate intermttent reception accor gto

the service class at the nobile station. For exanple, the real tine class
or the nonreal tinme class can be set as a service class for each nobile

station, and by setting a |long paging period for 25 the nobile station in

t he non-real é%gggé%g ibéét pggo %efe 4§%§ht9 H%EE?%%Q% q%%gc%hgglgattery

saving. 86 ‘By setti'ng a short paging period e nobile

station 1n the Leabal Mol aosy Lh RSGONES, ] £aShRLE Lo AN Nl Ze, e, Radi ng

delay. (3) FiFsST procéssing op i on of I'nf or mati on managi ng

The fi : : ] : inf ' . ¢
server 5 will ohechREcrThed bt o t8 1SRt ichror BRer SR IR agREs
server 5 dete&g}ggﬁtm@gggg( there is a notification of a new 10 transition

into the sleep node or a change of the sleep state or a novenent into a new

pagingSarea fromno 'Iegg%gaigﬁe% (QQ%EE Vgggtlggreg%g?ngsno£g£%§g%g n from

nmobi |l e“station 1, the c rarfic s evaluated € recep i mng

in the paging.pgih dagnggbi%?a'gti%q}ﬁ;ent reception of nobile station 1 in
t he pagi ng area under control, for exanple, at intervals of a fixed tine.

For exanpl e, SUPppséﬁﬁgggéibe§Hd§éﬂ”&ﬂcféaggdéﬁchﬁkéﬁmﬂﬂf%ﬂergﬁéﬁhbon at
the reception timng Al in the paging period A at this nonent, baSe Station

20 2 eval uatesrpheitratf kgeatrebltivgeptinghd iHd Nth Adhd NodenpageRgoner i od
A in the paging area under control thereof (910). For exanple, the

eval uation ongtrathi gnvel wiethereim ésdear tbedveuld Rprarmeaidmdof hehact ual
nunber of nobile stations under intermttent reception 25 at the reception

timngoAl in phgifagi digapesl pd Yade tdteathiagi N@ aneaifider cast rabbwWieh an
average of the 87 FP03-0126- 00
station 1 under intermittent reception at the reception
timing B2 in the paging period B, of an available
reception timing B3, and the mobile station 1,
receiving the instruction, performs the intermittent

15 reception at the reception timing B3.

[Second paging method]

The second paging method according to the present
invention will be described below referring to Figs.
5A-5D.

20 The second paging method is assumed to adopt a
paging area configuration formed by a collection of
cells. Let us assume herein that the paging periods
are three types shown in Figs. 5B-5D (paging periods A-
C) and the reception timings for the mobile station 1

25 to receive the paging signal are three types in each

paging period. Namely, the reception timings in the



nunbers of nobile stations under intermttent reception at the reception
timngs Al-A3 and by conparing the traffic at the reception timng AL with
a predetermned traffic threshold. It is noted that the eval uati ®apds-0126-00
nmet hods are not limted to these and the eval uati on may be conducted by any
ot her nethod than the above. At above 910 | ocation information managi ng
server 5 may use, for exanple, the tables of Figs. 16A and 16B to determ ne
t he average of the nunbers of nobile 10 stations and the paging traffic

vol une, therehy.can .0 t e 70N tr i Figs. r46Apandnl6B
show confi gupgéilglﬁ g)%%trlrﬁlrags}\‘ rc%]fefet\r‘lée}lta IZgLs' (r)ljgzlbl %f;l/él'%?:ét F%ﬁ i nf o?mati on
managi ng .Se.”é%\iﬁ- SLoicdat Jcﬁg #éfgq_rnréatg)@piggn@glﬂ}g)%rggy Bhasahabka,16A for
15 recogni zi ng noBil e stations 1 ocated in the pagi ng areas under managenent

thereof and hayi ngMMeddiish  Benshesp iiodne aithiiy spéabbe E6Anlser es a

correspondence anmong i I cation nunbers of nobile stations (M1, M2,
etc.), paging peghods of e nobile stations under 20 intermttent
reception, an&'pagi'ng areas on which the nobile stations are in |ocation

regi stration. Locabph@n JfRf 't 1 DNd@BBagbBag ter e Fattd G Reshbdbl enl6B
used in managing the location information of nobile stations and in

managi ng t he pumier; Qf, fRbi k&5t aLEAES 125 HULLSIONd Ngasd RAERer egeption
timng and the paging tratfic volunme at the reception timng, for each of

the 88  FPO3 2136 09 pagbRgpReriodslyanthiig habke lGRstthes sflerereach of
pagi ng area classes and for each of paging areas, a correspondence between

identificatignJuumpges ek NMPesl e S§aty onsrdide®@ i nherpasé endhemeeptheon in a
pagi ng 5 peri 0(§i corresponding to the rel evant paging area and their

reception tiggpgse Weat abn9HeuiRermoves a ifitee spacelierpt rebdéc, @ocat i on
i nformation managi ng server 5 perforns nothing. On the other hand, when the
trafflicc i s heaws wikidetlser mebikeasiadd arhechandds ctlhe sheebt Bdb&cepti on
timngs A2, A3 in the paging period A and the traffic in the other paging
periods B, C@9113. cHin theerser ére dédbemrtiines, ilpdoethadnl drhe magadundf t he
server changes the reception timing at an arbitrary
point.
@D Ccase where mobile station previously having
15 moved into sleep mode changes its paging area
Suppose mobile station 1 has previously moved
into the sleep mode, registered its location on an area
corresponding to the paging area A, and is now under
reception at the reception timing Al in the paging
20 period A. When mobile station 1 moves and comes to
recognize a difference of the paging area ID from the
previous paging area ID, it performs location
registration. The mobile station 1 notifies location
information managing server 5 that the station itself

25 (mobile station 1) is in the sleep mode and was under

reception at the reception timing Al in the right

62



measurenent, whether there is a reception timng or a 15 paging period with

a mrginintraffic (912). The determ nation on the presence or absence of

a margin at each reception timng herein can be nmade by adopting %5¥§L %@—OO
simlar to the traffic evaluation nethod at above 910. 20 Wen at t e
is a reception timng or a paging period with a margin in traffic, the

server notifies the nobile station 1 of the reception timng or the paging
period, or of the both (913). On the other hand, when there is neither a

reception tinj o] . pagi period with a margin in traffic, the
server notif?%ggYﬁéugné?géﬁgtggggngi to maintain the 89 FP03-0126- 00
current state (906) | den - Lt | not i f i Lon from
nobil e station 1, t%@é%ﬁ%€§r£§£%é¥ﬁ$%§§ %%g%%éPgPﬁgﬁiéﬁéﬁba.%%%f?%ﬁ ne to

notify that t er“§ééfkfk§%f%ﬁf”‘éviiﬂ%%%éﬁ“ﬁﬁ%i'@f&éﬁ%% s&geptﬂgde SQOZ).

When the notificationis one to notity e nmobile station newy noves

into th | , h ffi i ti
|70 e S| pBadPls, e SET oSS L ATl v Bt Bofeldly LgeP! | on
deternines whehher, tper ?153;3}1% 1 G ohd Lhakl C.'Ln%tertnﬂgctre‘?lctep}é@ébﬁi ng Al

in the paging period A e determ nation on presence or absence

of a margin cah bg,gad aQYnngBEirrj‘.%da met hod SivHd arctoedhes traf figne
eval uati on nmet hod at above 910. 15 When the deternmination at 904 is that

there is a mergipedp;téatbicepdtohha inAGRIY I®N-t3 M 0E Ahe LRy SRS VEF
notifies the nnb??e étation f 3? thé'avallable receptioﬁiﬁ%ﬁfﬁ?/ﬂ.?%05).

On the other andyiphen tHka et eEshoat i 68 abra0d tieTtitld t hetLe 4180 1@s MBI gi N
in 20 traffic at the reception timng Al, the server neasures the traffic

at the other gesephiQarilyi ngs A2n A3WIed hpepaging pekedd A BsEathen
traffic in the other paging periods B, C (911). Then the server determ nes,

basedion the 1esotha®iohhRanegsHyesetverWigt, hejo tdierlmdtse ache traffic

volume. The evaluation on the traffic volume herein is

carried out by comparing the actual number of mobile

stations under intermittent reception at each reception

timing B1-B3 in the paging period B in the paging area

15 B, with an average of the numbers of mobile stations

belonging to the corresponding reception timings and by

comparing the traffics at the respective reception

timings Bl-B3 with a predetermined traffic threshold.

It is noted that the evaluation methods are not limited

20 to these and the evaluation may be carried out by any

other method than the above.

When the evaluation results in finding a free

space at the reception timing Bl in the new paging area

B as well, the server instructs the mobile station 1 to

25 perform intermittent reception at the reception timing

Bl. The mobile station 1, receiving the instruction,



25 reception timng or a paging period wwth a margin in traffic (912). The
determ nation on the presence or 90 FP03-0126- 00 absence of a margin at

each reception timng herein can be nade by adopting a met hod Simﬁﬁﬁ3j6126—oo
the traffic evaluation nmethod at above 910. Wen at 912 there is a

reception timng or a 5 paging period with a margin in traffic, the server
notifies the nobile station 1 of the reception timng or the paging period,

or of the both (913). On the other hand, when there is neither a reception

or 913). On the d, when the | Pt

the mobi 1 e ot B TonyoREt RopRr gbafe 2 Rkt aar®t oued (hOT 4F B8 1 e
tificati il e.statl 1 t t tify that th bi

Ctation 1 nevyoRBvear GALFRLE cop node, “the Server et ormi nos 15 whet her

the not {1 cat i on T sgPnent ooBALL! Kabal sthe Jimliie Stk 1, L chapges, the

sl eep state (907). en thée notifrcation is one td n nobi | e

e roconiFEly| RE RRESRCRB Sl LB e RO nle pEOHIECLL LS
statiog 1 (908 ace at the reception timing B3, the server instructs
the mobile station 1 to change the reception timing Bl
to the reception timing B3. The mobile station 1,
receiving this change instruction, performs the
intermittent reception at the reception timing B3.

10 If the traffic 1is heavy at all the reception
timings B1-B3, location information managing server 5
instructs the mobile station 1 to change the paging
area to another except for the paging area B. The
mobile station 1, receiving the change instruction,

15 performs location registration in the designated paging
area.

® cCcase where mobile station newly moves into the
sleep mode
Suppose mobile station 1 is under transmission

20 and reception of packets to and from base station 2.
After completion of the transmission and reception of
packets, mobile station 1 starts the timer for
determining a transition into the sleep mode.
Thereafter, when a timeout of the timer occurs with

25 neither packet transmission nor reception being carried

out over a predetermined duration, the mobile station 1



For exanple, let us suppose herein that the nobile station 1 is about to
change fromthe paging period A to the paging period B and designhated the
paging period B as a period after the change. Therefore, at 908 t#®2%126-00
server measures the paging traffics at the respective reception timngs
B1-B3 in the designated pagi ng period 91 FP03-0126-00 B. Then the server
determ nes at 904, whether there is a margin in traffic at each reception
timng in the paging period B (904). The determ nation on the 5 presence or

absence of a,margin herein can b d i & method simlar to the
traffic evalhﬁtFgﬁpﬁﬁﬁﬂoﬁoapoggogg%glgh %ﬁen #Le eterm nation at 904 is
that there is a inintraffic jther of the reeeptionitigthngs, the
server notifies Pﬁigﬁobipg fgféta1$%%@%6%f t%e reced?ﬁbn timng with a

mer gi n (905) %Fﬁggﬁgmﬁg#aggg?g“@%we@e geted nnat 9 Al O T $nkbat

there is no m either of the reception timngs, the

server measug__ﬁé Esg%eg)(rja%%%%gg atL&&eciroq?pgﬁgégyﬁanggﬁptﬁé}[hgiﬂ@ ngark@rt he

ot her pagi ng € pagi ng perio as a remal ni ng candi date) (911)

and determ nes, base tbg; cesidi ofcddheodeasyheiBres Wied herattliere is a
recep?ion ti 'n&%m%ﬁ&%. ?g%% ?wiﬁwﬁ%ic (912). The determ nation on the

presence of abSEnee 0l @ JHHAIN MlcSALLIALEn} O 20nbi phogngepeirdodan be.
(6]

made by adopﬁlng a simlar to the traffic evaluation nethod at above

910. Wien at ,912 there is;frEReCRLI@PHiigH NGr WehB &dMiNgi nstatioaffii.c, the
server notifﬁé§%?%e5%0%#§é stationcﬁﬂgf the reception timng (913). On the
other hand, when 23 thelfe L8NQrREaPIdSpdtas Nghe ttuoemr gf nmobitlreaf fi c

the server notifies the nobile station 1 to maintain 92 FP03-0126- 00
stations under intermittent reception in the paging
10 period A and the traffics at the respective reception
timings Al-A3 in the paging area A, with their
respective predetermined thresholds preliminarily set
in tables held by itself (location information managing
server 5), to evaluate the traffic volume. The
15 evaluation on the traffic volume herein is carried out
by comparing the actual number of mobile stations under
intermittent reception at each reception timing Al-A3
in the paging period A in the paging areé A, with an
average of the numbers of mobile stations belonging to
20 the corresponding reception timings and by comparing
the traffics at the respective reception timings Al-A3
with a predetermined traffic threshold. It is noted
that the evaluation methods are not limited to these
and the evaluation may be carried out by any other
25 method than the above.

Supposing there is a free space in the traffic at



the current state (906) . Wen at 907 the notification fromnobile station

1 is not one to notify that the nobile station 1 changes the sleep state,

the server determ nes whether 5 the notification is one to nOtiny%%%LoHQ%—oo
nobile station 1 is in the sleep node and has noved into a new pagi ng aréa
(909). When the notification is not one to notify that the nobile station 1
is in the sleep node and has noved into a new pagi ng area, the server 10
returns to 901 to repeat the processing. On the other hand, when the

not | fi cati on {g5. 0pgclBeRghl BYAlilal AhC 0L epababicOn bl Sl M b pbgep

node and has noved rnto a new pading area, th erver neasures theé pagi ng
traffics at t Y LONg L L HL PGS i Ny agj i

notified of a oﬁéﬁﬁﬁﬁﬁééhgnéﬁ%ggﬁgat?%n y the h%%? %éggat?%% ﬁﬁé¢93ee. ,

t he pagi ng period; ysed fqr, the i-atermitant ; ti opg t ment

of the paging£%§g% yq%hgxhngife sta??on 1§l?§%§$. ggfggﬁa%plegeiggg e

pagi ng period B | fiigd nQf Y, then20 pbile station 1, the.sepye

neasur es thed%§%%é59§$a%ﬁﬁb£%;t t he respective re%ept?on fi#&%@s Bg %3_in
the paging periodsfcfhen; bAS ser¥erndehaiminas At Aht Wistdotsdhese 1 a
margin in traffic at each reception timng in the 25 paging period B (904).
The deter m naghon Qi dif esengaqoraabsencenal Sadergi Hdrersd nacagnge made
by 93 FP03-0126-00 adopting a nethod sinmilar to the traffic evaluation
net hod at aboyer 8dHns Whee tihecdet®i nragiseRadli o%0%br SthBalpadiele dsead
margin in traffic at either of the reception timngs, the server notifies
the nobile 5 s¢pteéOPoddOhgt Be tReephiy@hgt bfergawi th a margin (905) . On the
ot her hand, when the determnation at 904 is that there is no margin in
traffic at either qf theer aeRRd eRYillE Ndsat 1de SLAVEEs NBBSHS esthbe _
traffics at the respective reception timngs in the other paging 10 period
(the pagi ng peri od Katas asr enms sumg camditdat @pb(A21) st dert er mi nelsas based
on the result of the neasurenent, whether there is a reception timng with
a margin in tpaé¥icusDE2novEke idetcer thaasilerpomdde pnésésceraw abdence of
a margin at each reception 15 tim ng herein can be nmade by adopting a

met hod sim | aintermnhetentf fieceptdlarmt abn thet hodcaptdbovet D1OngWhAdn & 912
there is a reception timng with a margin in traffic, the server notifies
the nobil e stthé¢opagiofg t berdedepdi on £Enm hy (BUB) . aGsumesl othet heive, when
20 there is no reception timng with a margin in traffic, the server
notifies the moplle station 1 thrsmPhaatadt ke timeenfost Ahan@og) .the t he

above configuration, the location _
15 sleep mode, at the same time as the start of the

intermittent reception in the paging period A and a
timeout of the timer occurred.
The mobile station 1 notifies location
information managing server 5 of the timeout of the
20 timer and the transition from the paging period A into
the paging period B. Location information managing
server 5, receiving the notification, evaluates the
paging traffic in the paging area corresponding to the
paging period B. For example, the server compares the
25 number of mobile stations under intermittent reception

in the paging period B and the traffics at the

66



i nformation managi ng server instructs the nobile 25 station to change both
or either of the paging period and the reception timng, according to both
or either 94  FP03-0l 26-00 of the nunber of nobile stations in &Bg3sheer-go
node | ocated in each paging area and the paging traffics at the respective
reception timngs of the paging channel in each paging area, in the case
where the nobile 5 station newy noves into the sleep node, or in the case
where the nobile station previously having noved into the sl eep node

changes the sl ee tate, or _in the rethe i |e i on i ousl
haviﬁgsnnved§¢%@ C?h%enggﬁphﬁﬁb t1 g¥h%1 ske frobi ke statiPn, pegvi ousl y

NOVES TNto a Nnew pagi ng area,” or in an 10

arbitrary case det%bgifggﬁgy tP@é%%&@i%??eh?%%%@%&%ﬂﬂuﬁPna@Ef@bﬁglagr’ and

the nobiie stati8h the interm reception 1 n the paging period
and at the reception timn S change jhstiuchisoni1thgrebare, it

i s feasible Po° %%?ﬁéﬁl?ke%%qﬁeggs o?]%%;c??%%njg%tﬁng f he Eroblen1of
congestion of paging.traffi a ifisg 1 PN A &N ge | -k Reipagi ng
area and, atl?£%9§3 © i%%hggﬁbg,sggggfhfﬁd ?ﬁggiég%ng tralfics at the

respegtive reception fim Lt BQubnany natifdGat i dhomapbiheist ation
1, Zogthe seVegﬁmQVaI%% egggkgg%agﬁe%P ?%gfgﬁghat the reception tiﬁing in

the paging period. gqf i ef,?i tdea FGLEPEREN Al ddle ABRbEe YM@imeBileand, if
n

| ocati on i nfSFRATTON managi ng server determnes that the traffic is

heavy, the Sgryes S6aahes fiok «2RAtheN 25 daGeptd Nt | ghaly pecepotber
pagi ng period w B3 margin, notifies the nobile station 1 of the reception

95 FP03‘01E§mQH tpALRG O the p@%mgpgémddvmat Hra tres ghaiging. akebhe
bot h, and makes tﬂe nobile station 1 performintermttent receptions

therefore, egen wih 2, Suddendencseashel munlse paYoIG rokaffe csaatibas
reception timng 5 i1nintermttent reception, it is feasible to quickly
cl eag gt he copgeshiy@AgStat @he corresponding reception timings and by
comparing the traffics at the respective reception
timings B1-B3 with a predetermined traffic threshold.
Tt is noted that the evaluation methods are not limited
to these and the evaluation may be carried out by any
15 other method than the above.
When the evaluation results in finding a free
space at the reception timing Bl in the paging area B,
the serveér instructs the mobile station 1 to perform
intermittent reception at the reception timing Bl in
20 the paging period B. The mobile station 1 performs the
intermittent reception at the designated reception
timing Bl.
If the traffic is heavy at all the reception
timings B1-B3 in the paging period B, location
25 information managing server 5 instructs the mobile

station 1 to perform the intermittent reception in the



(4) Second processing operation of |ocation information managi ng server The
second processing operation of |ocation 10 informati on nanagi ng server 5
wi |l be described along Fig. 10. Location information nmanagi ng SeRRf3 9126-00
determ nes whether there is a notification of a new transition into the

sl eep node or a change of the sleep state or a novenent into a new pagi ng
area, fromnobile 15 station 1 (1001). When there is no notification from
nobile station 1 herein, the server evaluates the current traffic at the
reception timnpg. La.t i 4 od ed far, i rm j by
nobil e stati g%ugr{aﬁtt Egggggi %%Ig?ea un%grggo%terfg:atrt ggrﬂe%ﬁ“?%ﬁggjt:%{?gnpl e,
at intervals bxed it FQL &% 61 RHPPOSI APt ohi | g-stagjon 1

i s under inte?n???%nt récegﬁr%nﬁa? tﬁgE%%ééption t?nﬁngﬁfggin t%e pagi ng
period A at this muent,ihase stgikon 2 .evaluat &5, the Liafdigat t
reception tin?hg AT |n1fﬁ2ﬁ§aging periodﬂ%Sl%a%n the p Sing afga uﬁggr
control therepf (1010} . For rgxamplien the evalatian A tdaf figygly

herein is 96 FPOS-Ol%%-OOrcar??édnbut by conparinéﬁ?%e actuaf %unggr of
mobi | egst ati opgphupgder intermttent reception at the reception timng Al in
t he pagi ng period in the paging area under control, with an average of

the nurmbers of nobidee 5 &lall apse H@del oLakELH tti?x][ﬁlocﬂn?ac& d Oﬂnéﬂa%?%%

reception timngs AI-A3 and by conparing the tra at the recep

timng Al w tfeBveredrbeyaknedcbpaliibne thnesheltd addi iramptpdidthat the
eval uation nmethods are not Iimted to these and the eval uati on may be
carried 10 out by afyppdder wiEllRodihhathé heaglione. afbaal®Vvenht0lflobhee

| ocation information managi ng server 5 may use, for exanple, the tables of
Figs. 17A, 17&atbénl7C twasetwtdéne ireeawet aget of rébeptucher stoftivebil e
stations and the paging traffic volune, thereby 15 conducting the

eval uati on onréception FEiigengl 7Y 1inB,tlemdpigdCnghoweciord | Bur &t | sndéxanpl es
of the tables held by l|ocation information nmanagi ng server 5. Location

i nformati on nomageage serfvepagbnpags e iec 13Achoredecagnithiengr ¢ hepbdbdn| e
stations located in the paging 20 area under nmanagenent and havi ng noved
into the sl eepimboe, Band Thi ordsll € 78veidr eppaessipes pdhddre eo agbng
identification nunbers of nobile stations (M1, MI2, etc.), paging periods
of the nobil eckamébns urieation er gintficama Ylaept PeRagdagi ngSar¥es where the
mobil e 25 stations are under | ocation registration, and service classes to
whi ch the nobrdeifiasi bhe Bebbhg. stecadomod @£ an available reception

15 timing B3 and the mobile station 1, receiving this
notification, performs the intermittent reception at
the reception timing B3.

A modification example of the above second paging
method is the scheme of Fig. 6. Namely, location

20 information managing servers 5Z, 5Y, and 5X shown in
Fig. 6 are in a hierarchical relation in the direction
of size of paging area with the location information
managing server 5Z corresponding to the paging area C
at the top. The server in each layer has a function of

25 recognizing the number of mobile stations having moved

into the sleep mode and the timings of intermittent



FP03-0126-00 i nformati on managi ng server 5 has the tables 17B, 17C for
managi ng the paging periods and reception timngs in the respective service
cl asses. The table 17B stores, for each of paging area cl asses am%ﬁég—éfg%Loo
of 5 paging areas, a correspondence between identification nunbers o

nobil e stations under intermttent reception in a paging period
corresponding to the rel evant paging area, and reception tim ngs thereof,
and the table 17C is also configured in simlar fashion. An exanple of 10

t he service classes.herein i 4N ich. there are a_real ti class for
whi ch quickneggg%P%ﬁchégsFﬁ% %@%ﬁ%ﬁi%}%ﬁ%é%ui%%d£§ﬁdsgeﬁ8n-P§EF t?ﬁe
class for whi q 'chggs pr ssi LS r equi Jl_p r Vi ng
or the like igﬂﬁeéﬂir d,ﬁgn ’tHg%%régggfh%gtgﬁégﬁfi%%5§§ﬁgg#goq%§ ggglied
to the other casghq! BalifaNAErPLECtabAft & 4591 LI Gat A, When at 1010
there is a freée space rn traffic, location informtion aging server 5
conduct not hing. Ongth r; fratfigyd.s -

server measures theB%rg g%(t}%alpt&?@eo%?c%%%le%h t‘éﬁ ftlﬂr% n%egéagd égglg'ﬂst he

pagi ngsperiody A ARd LHe LEAT ;G Y & Ot het REIJ GGy Lp61811) .

ag},pg
Then t he server geternlnes, %aseg'on the resuﬁt o? t he nmeasur enent, whet her

there is a regeptigocbhdkng e6adiB9ePadigo Pepiadawi thna mpghoegihgalfic

(1012). The determ nation on the presence or absence of a margin at

FP03- 0126- 00 gggheh€EQREHON dr M &ige hengi-At¢aR be Jrdehy: adophiAgqanget hod
simlar to the traffic evaluation nethod at above 1010. Wen at 1812 there

is a recepti 0BettBENY Qhtd S PAYI NUaPeFs 0dawlit htauer ) igrdvahti cant he
server notifies the nobile station 1 of the reception timng or the paging

period, or ofekbesbovh, assardingmt obkthegseexkeeeal ass (4043)10&RtibA ot her
hand, when there is neither a reception timng nor a paging period with a
10 mapgin in ihabtiatibhe smehwuerimot iddmwsedhe nibid e sdad i oscdttorimmgnt ai n
the current state (1006). Incidentally, when at 1001 there is a
notification ¢onpigubakeoat atkan dyvotbe seecMeradet geaideatwhehher the
notification is one to notify 15 that the nobile station 1 newly noves into
the sl eep nodentib82ystemt heesotiohinc atoon fissilanee t 0 notify that the nobile
station newly noves into the sleep node, the server checks the service
class of the npobil e($t afipatlpandessasgr epetriad iomafdfi dase tdHmtpag iy peri od

A
The first processing operation of base station 2

15 will be described along Fig. 7. Base station 2
determines whether there is a notification of a new
transition into the sleep mode or a change of the sleep
state or a movement into a new cell from mobile station
1 (701). With no notification from mobile station 1,

20 the base station 2 evaluates the current traffic at the
reception timing in the paging period for intermittent

reception of mobile station 1 in the cell of its own,

for example, at intervals of a fixed time. For
example, supposing mobile station 1 is under
25 intermittent reception at the reception timing Al in

the paging period A at this point, base station 2



20 corresponding to the service class for intermttent reception by the
nobil e station 1 (1003) and the server determ nes whether there is a margin
intraffic in the paging period (1004). The determ nation on the ppgSERES6-0Q
or absence of a margin herein can be made by 25 adopting a nethod simlar
to the traffic evaluation nethod at above 1010. 99 FP03-0126- 00 When the
determ nation at 1004 is that there is a margin in traffic at the reception
timng Al, the server notifies the nobile station 1 of an avail able
reception timn cC ' servi I (:100%); .. ; , When
t he service c'%égﬁégg%ﬂgﬁge% a%?ﬁ% %Faggg ?ﬁgggg%égr%éggglngﬁtﬁg?g%%?le
station a recepti LM i C r RQSSI ,1 gl er to
avoi d occurrgonciilg(? é%ﬂ@?ogsigoﬁhfgﬁ%g%?hgg Iﬁg‘rcl%% \;\%k%l)éln thetydtgtleéér]ﬁ(ﬂ@?i on at
1004 is that eis n i it abbig ak itbhe keception tifng Al,

t he server neggﬁééé th%gfrg?g?{ at’ the ot her Pécép?ion t?ﬁ%ngs A2, A3 in
the paging ped aRdetRe {4 athi-eiba the obhere g fthpetheds &Gudl
(1011). Thenq%ﬁggggrvgregetéinines,lbased on ?hé:result %f the 15 _
measurgment, q@@s&er Ehepeine &tA08Hd OindbM A9 +eknd tRAGNG R&IPOLN th a
margin in traffic (1%12). The determ nation on the presence or absence of a
margin at eacly r egeptidd MmO R{£4N aaan berprd &+ p8da arethod
simlar to the tra%fic_e&%luation ne?hod at 20 ap§§§M1 18§_v%¢n at 1012
there is a regeptienitiss NGOk anPagid¥afer bed tMd mawsdrgi B mdyafdi c,
the server notifies the nobile station 1 of the reception timng or the
pagi ng peri odstHFi ®hs t HRAbOt hntacaardidid tedder 26nsatvitte desepfiddd3). On
t he other hand, when there is neither a reception tinmng nor a paging
period with aitfhgs FROS-126Gr0 bBr gtompartitaf f the theas€iveratotifiees the
nobile station 1 to nmaintain the current state (1006). Wen at 1002 the
noti ficati on fecsptrdh | et$tmahgonAl | svindt oae peedetiefynitleat ttheafiibbe| e
station 1 newwy 5 noves into the sleep node, the server determ nes whet her
the notifi cattlresisobde tht ns ifgtedathahetimbicva lstadtiicon re thiadgesre he
sleep state ( 1007 ) . Wen the notification is one to notify that the
nobi | e stati amtl chamjjesdt héos| édesst atandt hehser evpluhsdln may be

conducted by any other method than the above.
At the above 710 base station 2 may use the
15 tables of Figs. 14A and 14B, for example, to determine
the average of the numbers of mobile stations and the
paging traffic volume, thereby performing the
evaluation on traffic. ‘Figs. ~14A and 14B show
configuration examples of the tables held by base
20 station 2. Base station 2 has table 14A for
recognizing mobile stations 1 located in the cell under
control of its own and having moved into the sleep
mode, and this table 14A stores a correspondence
between identification numbers of mobile station 1s
25 (MT1, MT2, etc.) and paging periods for intermittent

reception of mobile stations 1. Base station 2 also



10 the service class of the nobile station 1 and neasures the pagi ng
traffics at the respective reception timngs in the paging period
designated by the nobile station 1 (1008). For exanple, let us su  0126-00
herein that the nobile station 1 is about to change fromthe pagiﬁ§9

period A to the paging period B and designated the paging period B as a
period after the change. Therefore, at 1008 the server neasures the paging
traffics at the respective reception timngs B1-B3 in the designated paging
period B. 20 Jhen se r termn t .1004,. whether therge is,a,nmargin
intraffic atIggcﬁ%ﬁgé%p%¥§nu%%ﬁfngaiﬁgpﬁglégbi%%Fpgppggrﬁ Ci Oﬂ?pl+ﬁe
determ nati on : pr r n of rgin herein can be.made by
adopting a nngggagﬁﬁiIgﬁ%?%%P%gdﬁggffﬁ%)eJé ugﬁﬁgﬁgaggﬁ%?hoﬁeng§%89e
1010. Wen the. m.nat j 0 p St reds. in_J ffic
at either of ?ﬁgg%g% JH?P%QQ0?%&§08ﬁFg%%pP§éﬁE ?nfﬁ%s}e?ﬂgagbr%%$ %é ifies
the nobile stat] 1 re LQn tim j gin, .aceordi to
the service cﬁéégﬂgld§%§§§§% p%gﬂgkgeri%gkgg_akéﬁeﬁEe eggﬁﬁgﬁggioﬁggt_loo4
|5 thag ther echsnS J20 IR fuddl tbAblnG FeRlddier ohg! R siecanli on b ngs,
t he server measures the traffics at "t espective reception timngs in the
other pagi ng pesiad Ebbe PRG NG PEREOHakiRg PJETRNI N GARAL 011)
and deternines,_%aseg on the result o?agﬁegnghsurenent?clngEgﬁhg%éﬁéere is
a reception tHatpgeW tReadtARI QLR ibh Hhaldd:s (0101 Thes 68t e5AL Nahliep on
the presence or absence of a margin at each reception timng herein can be
nmade by adoptifgeamietBAd Siddd@fid® tike thaffic eyabtaiQn et pedigh above
1010. When at 1012 there is 15 a reception timng with a margin in traffic,
the server nokhdli esctpeipnbiliaisbat t@rrkod. the reception timng, according
to the service class (1013). On the other hand, when there is no reception
timngowith a margiwhén thetéi ¢s bh&rser w@radwotiid i85 tthes bt | g svadbion 1
to 20 maintain the current state (1006). \Wen at 1007 the notification from
nmobi | e stati dbadei $Haticone2t pendlorins thathihe. nolod ethtatattierl khaages t he
sl eep state, the server determ nes whether the notification is one to
notify that theenobhke t2afftiat iion Heawy) nthbebalsees tardeomml hassupged i nto

a new pagi ng area (1009). Wen the notification is not one 102
FP03-0126-00 the traffic at the other reception timings A2, A3 in

the paging period A and the traffic in the other paging

15 periods B, C (711). Then the base station 2

determines, based on the result of the measurement,

whether there is a reception timing or a paging period

with a margin in the traffic (712). - The determination

herein on the presence or absence of a margin at each

20 reception timing can be made by adopting a method
similar to the traffic evaluation method at above 710.

When there 1is a reception timing or a paging

period with a margin in traffic at 712, the base

station 2 notifies the mobile station 1 of the

25 reception timing or the paging period, or of the both

(713) . On the other hand, when there is neither a



to notify that the nobile station 1 is in the sleep node and has noved into
a new paging area, the server returns to 1001 to repeat the processing. On
the other hand, when the notification is one to notify that the Srp@biders-00
station 1 is in the sleep node and has noved into a new paging area, the
server checks the service class of the nobile station 1 and neasures the
paging traffics at the respective reception timngs in the paging period
notified of along with the notification 10 by the nobile station 1 (i.

the paging p te t r.ece b h apgq pf the
pagi ng area %y t%gqﬁgb'qéﬁgégt E]%)%%%H- B%E?nggﬁgﬂg émﬁggg t he pagi ng

period B is I 0P & S ahbPirlest BReSADKEN cMRASWIRH L he
pagi ng 15 trgg—%fglsl%gt CEt egxbrate{égectl vie&}e%eptl on telsm nSs Bl- B§ in thle pagl ng

period B. Thegn.th el deterdinesnitsdP04, (whefher there is a margin in
traffic at egchEﬁg§§g¥¥§h S?%lng In théspaglng pezlod B (1004). The

determ nation on tﬂg %%éﬁ@&ﬁ@cé aptaksence of A-dmraswiber etatean be nade
by adopting a nethod simlar to the traffic evaluation nethod at above

1010. Men the depgrm paki o8 1904cisnt hat ddtermnifest WRiHRR N tHaf fic
at elther of the reCeption timngs, the server notifies the nobile 25

station 1 of nto*t%ffl%faedq_tdrpméldﬂ@gtdwrwtﬂfyatgaa €4Q0Bpbide tftatdidrerl hand,
when the determ nation at 1004 is 103
newly moves into the sleep mode (702) . When the
notification is one to notify the new transition into
the sleep mode, the base station 2 measures the traffic
10 at a certain reception timing in the paging period A
(e.g., the reception timing Al) (703) and determines
whether there is a margin in traffic at the reception
timing Al in the paging period A (704). The
‘determination on the presence or absence of a margin
15 herein can be made by adopting a method similar to the
traffic evaluation method at above 710.

When the determination at 704 is that there is a
margin in traffic at the reception timing Al, the base
station 2 notifies the mobile station 1 of the

20 available reception timing Al (705). On the other
hand, when the determination at 704 is that there is no
margin in traffic at the reception timing Al, the base
station 2 measures the traffic at the other reception
timings A2, A3 in the paging period A and the traffic

25 in the other paging periods B, C (711). Then the base

station 2 determines, based on the result of the



FP03-0126-00 that there is no margin in traffic at either of the reception
timngs, the server neasures the traffics at the respective reception
timngs in the other paging period (the paging period C as a remi®ifdgi2¢-00
candidate) 5 (1011) and determ nes, based on the result of the neasurenment,
whether there is a reception timng wwth a margin in traffic (1012). The
determ nation on the presence or absence of a margin at each reception
timng herein can be nade by adopting a method simlar 10 to the traffic
eval uation ve : 12t ' i timng
W th e g mre eEepRie i e MR e (TGN ARG U " e
reception timn C i he_s J cliass ) t he her
hand, when t[%é:(gi?@ %%rlﬁed(:&gp%qggh 13 ﬁ‘#%ﬁ%’wl& ggﬁ%r@é?n lel%éffiTcﬁéthe
server notifi - il e I t i L e r a (1006)
The above coﬁ%%ﬁ%&g%ggﬁiéﬁabkgéht e&%e?¥¥% %?é%%%ﬁ 8%ue%§ﬁ%?é%fkﬁ%e&paging
period and t ptio LAl i ~@C I t i ; t he
Tobi e ot ati ot Gereby Tt €T eaet B e e AT s P
interngttent fegephlbn SGEOILH NGt xidIetSakvice &Fabgaeloh NadmRId eat
station. For exanple, the real time class or the non-real tinme class can be
set 25 as a sgitydb&erchass for the nobile station, and by setting a |ong
pagi ng period for the nobile station in 104 FP03-0126-00 t he non-real
time class, it becojisnfeasi ble tend®l aent efdesdt ¥6n batiteimg Savi ng. By
setting a short paging period for the nobile station in the real tine
class, it al s9aPee®nBSef £G4 bhELho 4N nhaigent hen pagt agf befel eye (Hasdhird
processi ng operation of |ocation information managi ng server The third
processing opefatiom op | peatifars nftdratmneni banagtagisar var v [ thée
described along 10 Fig. 11. Location information nmanagi ng server 5

det ermd nes wheddbeptidwer eiming oot | fheapbgingf wemievd t ransiotfi dthea nbothhe

sl eep node or a change of the sleep state or a novenent into a new pagi ng
area, from nobil®) st ain orhd ¢ti6#) haiWenthleere iiss ned tien fa catcept foom

timing nor a paging period with a margin in traffic,
the base station 2 notifies the mobile station 1 to
maintain the current state (706).

15 When at 702 the notification from mobile station
1 is not one to notify that the mobile station 1 newly
moves 1nto the sleep mode, the Dbase station 2
determines whether the notification is one to mnotify
that the mobile station 1 changes the sleep state

20 (707). When the notification is one to notify that the
mobile station 1 changes the sleep state, the base
station 2 measures the paging traffic at each reception
timing in the paging period designated by the mobile
station 1 (708). Let us assume herein that, for

25 example, the mobile station 1 is about to change from

the paging period A to the paging period B, while



15 nobile station 1, the server evaluates the current traffic at the
reception timng in the paging period for intermttent reception of nobile
station 1 in the paging area under control thereof, for exanple, %g

intervals of a fixed tine. For exanple, supposing the 20 nobile st 4% 12 6-00
is under intermttent reception at the reception timng A in the paging
period A at this nonent, base station 2 evaluates the traffic at the
reception timng Al in the paging period A in the paging area under control

carriod out b EOAPAFLRY. (R SATALT HRBOPCOP robi FePerAttbitet UMl "F05
pagi ng per i od A TRE hdt palPRG GPEACARGS! GO FACC Wit Hoh o6 HDBUER ot ne

LI mings Al ASCB CRATB)ICERBAELES Pl THaPH oS ITE TRCBRr O FHARGCAL
et hods. a1 e ot PP Telt Po CROLESaNg RS BRI IGh By be conducted by any

other gethod than teeaboye. plQeAbeabous BN Jocatiomoplgngption

managi ng server 5 may use, for exanple, the table

determine the.gyerage of 4h gQHnggr§ﬁq3€£§ﬂ£€,%E@hi%@%éﬂgﬁé$et9ﬁ9£§gA and

traffic volune, thereby perform ng the e uation on traffic. Figs.

15 18B show conf { gur ghi;9Rgekamles f (1d1p ! alles Il bnd O 1 00 the

i nformation managi ng" sérvér 5. Location infornmati on managi ng server 5 has

tabl e 18A forpreceqRLZbRy ddedmbibe at aldons 10cpi£d LAnt PR RAMANOLPr eas
under managenent thereof and having noved into 20 the sl eep node, and this

table 18A StOé@élvﬁ_@iﬁQr r£sperueCesbrt naen tslentid i eakhir@n cNUabHLr safionobi | €
stations (M1, 2, etc.) and paging areas where the nobile stations are

underibocat i ofetBREHShEaLRVe LOOR! | (hémf PhaBHE@B rABNAGIIBE S&T VET4 S5igl so
has table 25 18B used in managi ng the location information of nobile
stations and tRafengagrg the rnunbensyiof mebi keastfdld oas 166e &PO3tRA26- 00

corresponding to the respective reception timngs and
reception timings, the base station 2 notifies the
mobile station 1 of the reception timing with a margin
(705) . On the other hand, when the determination at
15 704 is that there is no margin in traffic at either of
the reception timings, the base station 2 measures the
traffic at each reception timing in the other paging
period (the paging period C as a remaining candidate)
(711) and determines, based on the result of the
20 measurement, whether there is a reception timing with a
margin in traffic (712). The determination on the
presence or absence of a margin at each reception
timing herein can be made by adopting a method similar
to the traffic evaluation method at above 710. When at
25 712 there 1is a reception timing with a margin in

traffic, the base station 2 notifies the mobile station



the paging traffic volunmes at the reception timngs, for each of the paging
areas, and this table 18B stores, for each of the paging areas, a
correspondence 5 between identification nunbers of nobile statiopggdndebgs—_oo
intermttent reception in a paging period corresponding to the rel evant
pagi ng area, and reception timngs thereof. Wen at 1110 the traffic has a
free space, 10 location information managi ng server 5 conducts nothing. On
the other hand, when the traffic is heavy, |ocation informtion managi ng

vanag| ng ServePEwi'tiF BSERELED (A SR vbr T8 T SOt SAG. 18 Weachl ae the |
Lhe traffic AR ndAaEior < Bagihg Soreae T O 10119 T Bnah TRECatrver
oot on 11 RBELE ot BRGPARCpEFAGAT0 A L e ot oS T o7 176 Chi2). The
Limng hor ei b CArB5"RAGD by CalBp Fhy & ahad /Ml ar to the trariic

eval ugt i on et hod gt aboye hhLGn g a1 di2ohNEE8r SidbIRECPE Mok M ng
or a 25 paging peri Wth a margin in traffic, the server notifies the

nobi | e stati?na#%ogxhﬂegngceggi Eiﬁyngjigg tHeP03o@lide- 0Qtatibie pagi ng

period, or o bot at the sanme tine as it, the nobile station is
added to theﬁhgﬁaégo@h?e”fsqré%i&@ai@,_“aghegb_ﬁ@,revgta(tlib}ﬁ)z ot thrinther
ere-rs

hand, when t nei t her reception timng nor a paging
whether the notification is one to notify that the
mobile station 1 is in the sleep mode and has moved
10 into a new cell (709). 1If the notification is not one
to notify that the mobile station 1 is in the sleep
mode and has moved into a new cell, the base station 2
returns to 701 to repeat the processing. On the other
hand, when the notification is one to notify that the
15 mobile station 1 is in the sleep mode and has moved
into a new cell, the base station 2 measures the paging

traffic at each reception timing in the paging period

notified of along with the notification by the mobile

station 1 (i.e., the paging period used for
20 intermittent reception before the movement of mobile
station 1 into the new cell) (708). For example, where

the paging period B is notified of by mobile station 1,

the base station 2 measures the paging traffics at the

respective reception timings B1-B3 in the paging period
25 B.

Then the base station 2 determines at 704 whether



5 period with a margin in traffic, the server notifies the nobile station 1
to maintain the current state (1106) . If at 1101 there is a notificati.on
fromnobile station 1, the server determ nes whether the 10 notifirgghlLeRoisSgg
one to notify that the nobile station 1 newy noves into the sleep node
(1102). When the notification is one to notify that the nobile station
newy noues into the sleep node, the server neasures the traffic at a
certain reception timng in the paging 15 period A (e.g., the reception
timng Al) (1103) ap et ernj.nes. Eithele is iR g tyaffic at

t he recepti on]tlrﬁ]%ﬁ nJggA% :;mﬁa lg{epéféj\?gggggrl}:o?A %1&%4?.%(:%% l<§)et eri:}nIfl nati on on
t he presence .Qr ,absence. i haN capb i adaptd no- @ et hod
simlar to tHe 2%“? r%?%rgéeéglggégi gnnﬁgtqk)ldd at eagg\%q%f% Sﬁgn t he
determnation at_ 1104 | ere: i Egl B ddbitd akfh cpat regepti on
timng Al trPeresseerQ‘/cger é\%t %plgtgéltct eoefrm%i ﬁgggt ati oér{:%ll of tlhe avéttl{éﬁhfaeblkg39

recept on' ti g, Al 11050t hes i hot handcpphep: 2824 be dlpl L fgdi on at

1104 is that % no margin in traffic at the reception timng Al, the

| ocation 108 .. FRO3- D1267.001 HHQY MM MBNR0kHEP. SREMEE 18nSGRT Chies for a
superordi nate or subordinate |ocation i nformtion managi ng server with

respect to t Mo | tisel 2 apdrg@asuias therkhaf fhe abnbhey ot hghie
- reception tirrhciehrlagsgésa A2,e5 ASlin t he pggi ng period A and the traffic in the

ot her paging pardodseB, Grikldd) - thhenphhe ssruerodet er maestibaseghon the
result of the neasurenent, whether there is a reception timng or a paging

period with g,dmyglnstacisaf i & EhR) redéiet teoh et maali o ton alGndfigin |
presence or absence of a margin at each reception timng herein can be nade
by adopting amgihod shnidms behkhe Hamd f i ahevial tiad | deteeiliod tdbrabave

1110. When at 1112 there is a reception timng or a paging period with a
margiroin trafdd cist BRasernereld snatd figsgimei nobichE fitcatatore it odr t e
reception timng or the paging period, or of the both and, at the sane tine
as it, the notnd eretaptooni siadded,t dcHdebdpeastanionf @ medorr emnalye ng
server (1113). On the other hand, when there is neither a reception timng
nor a pagi ng 2apeicodtwiddcla mecgptiion ttifiing, ithether pdheryotpdgErdt he
mobil e station 1 to maintain the current state (1106) . Wwen at 1102 the
notificati on gewind héthebidagging period C as a remaining candidate)
(711) and determines, Dbased on the result of the
15 measurement, whether there is a reception timing with a
margin in traffic (712). The determination on the
presence or absence of a margin at each reception
timing herein can be made by adopting a method similar
to the traffic evaluation method at above 710. When at
20 712 there 1is a reception timing with a margin in
traffic, the base station 2 notifies the mobile station
1 of the reception timing (713). On the other hand,
when there is no reception timing with a margin in
traffic, the base station 2 notifies the mobile station

25 1 to maintain the current state (706).

In the above configuration, the base station 2



station 1 is not one to notify that the nobile station 25 1 newly noves

into the sl eep node, the server determ nes whether the notification is one
to notify 109 FP03-0l 26-00 that the nobile station 1 changes the@iaePs-00
state (1107). Wen the notification is one to notify that the nobile

station 1 changes the sleep state, the server nmeasures the paging traffics

at the respective 5 reception timngs in the paging period designated by

the nobile station 1 (1108). Let us assune herein, for exanple, that the

mobil e station_1.1i b - QHA t j ehrbed Art@ith@rpagi ng
period B and 88§FB§§?e %%hggggg%ﬂgﬁﬁg?iod:gaagaghggggod aftef tﬁe 10

change. Ther efor t he [361VRI NBASUr @3t herdagh ok r akfimen gt the
respective rggep§¥g% t%%gﬁg BfBSlin t he desigﬁéted pagi ng period B. Then

the server determ 1104n Woet RercHdier 8£i S MGEbRri ot M abliia sat each
reception ti%%%ﬁghgﬁéhgﬁ%Siggging period B (1104). The dgternination on the

presence or %fegg(@qgﬁsofloac Pifn NehE! Betan b MRLR Y @EPOAI 1818 frglenod

simlar to t traffic evaluati on nethod at above 1110. Wen the

geter ginati og,3bplldes WAl WA € defgngBrractic! ratl i enat phigielg of the

20 reception finmngs, the server notifies the nobile station 1 of the

reception tipag with i, MerEi BaktlGMerdnthbendbiare hatukiowend therly
determination at 1104 i's that there is no margin in traffic at either of

the recepti oQuokicd NOStot RBl 0EBE &P N miodleqr NBE | Ah NEagicag e25viser g erthie
searches for a superordinate or subordinate | ocation information nmanagi ng
server with pesnaet dtathikh 1 RS- D26 PohavengenveedSinteelthe mdasy es t he

traffic at each reception timng in the other paging period (the paging
period C as aodeBidwdy candi datmdw (téll), candidetbenicmss wWhsed dme he
result of the measurenent,

10 mobile station 1 previously having moved into the sleep
mode changes the sleep state, or in an arbitrary case
determined by the Dbase station 2, and the mobile
station 1 performs the intermittent reception in the
paging period and at the reception timing based on the

15 change instruction; therefore, it can achieve the
effects of circumventing the problem of congestion of
the paging traffic at a specific reception timing and,
at the same time as it, smoothing the paging traffics
at the respective reception timings.

20 Without any notification from mobile station 1,
the base station 2 evaluates the current traffic at the
reception timing in the paging period for intermittent
reception of the mobile station 1 and, 1if the base
station 2 determines that the traffic 1s heavy, the

25 base station 2 searches for another reception timing or

another paging period with a margin, notifies the



5 whether there is a reception timng with a margin in traffic (1112). The
determ nation on the presence or absence of a margin at each reception
timng herein can be nade by adopting a method simlar to the traffd£ g126-00
eval uati on nethod at above 111 0. Wien at 1112 there is 10 a reception

timng wth a margin in traffic, the server notifies the nobile station 1

of the reception timng and, at the sane tine as it, the nobile station is
added to the location informati on managi ng server (1113) . On the other

Carver not | 1 PE8LLRe SHRBE: ot 411 ohil3 €5 RBCACS: & T DUt et s 2P P1100)
that ¢ he moOPFELGRaIT 1220 iskies CEne 51 SLp SUATY, PR dorver determ nes
the. ot cep moBBCANA hekNGVEA | Tt o B TEN bagi g Ares (1100) **ORES TR ©
25 mode and KAETRBEE iR nid Bagihg LAkt herSEevar  Sfur heShe A101 1o

cpeat, (1° PLOgSSELNG, e PRIRbcALh LERIGCO1ZANG, handoriien i

notifi-cation t at ™t tatron 1 1s in the sleep

node and has rm\é%qiiorﬂt 0 a3 ew;pagifg &nfa thg SepMeikINpasHi €srt henragi ng
traffics at the espective reception timngs in the 5 paging period

notified of al . theqotification by the nobile station 1 (i.e., the
pagi ng peri O%O&%%&W tcc)):ijl istn%t ermttent reception before the change of the

paging area by Fh?(g?bFE%o%Baﬁf@&éQsﬁﬁ@“gﬁeréﬁﬂo@X§ﬂﬂ$£SeW@@é@inGZPaging
period Bis notified of by
The second processing operation of base station 2
10 will Dbe described along Fig. 8. Base station 2
determines whether there is a notification of a new
transition into the sleep mode or a change of the sleep
state or a movement into a new cell, from mobile
station 1 (801). When there is no notification from
15 mobile station 1, the base station 2 evaluates the
current traffic at the reception timing in the paging
period used for the intermittent reception of the
mobile station 1 in the cell of its own, for example,
at intervals of a fixed time. For example, supposing
20 the mobile station 1 is under intermittent reception at
the reception timing Al in the paging period A at this
moment, base station 2 evaluates the traffic at the
reception timing Al in the paging period A in the cell
3A under control of its own (810). For example, the

25 evaluation on the traffic volume herein is conducted by

comparing the actual number of mobile stations under



10 the nobile station 1, the server neasures the paging traffics at the
respective reception timngs B1-B3 in the paging period B. Then the server
determ nes at 1104, whether there is a margin in traffic at each @y&gﬂdfy%_oo
timng in the 15 paging period B (1104). The determ nation on the presence

or absence of a margin herein can be made by adopting a nethod simlar to

the traffic evaluation nethod at above 111U. Wen the determ nation at 1104
is that there is a margin in traffic at either of the 20 reception tim ngs,

the server nofjflgs {beopobidestali ol afe ! hedeacent onkiging,wiip a

margin (1105). en the deterntnation at

th . NN Fioat ol h ; on o .
ere 1s no ngLgl ggh’iﬁg;%fnlg%ogszaeiﬁ ¢heOlcdine ]’g]zgg%%bo%n 'am&gas%el ng%‘?e or

| ocati on i nformat server 5 searc a superor

subor di nat e I?ﬁgtiggmbgggrngkio Oggq@gi@%é§¥§ﬁg':§¢J55689§€ rh e Rt

FP03-0126- 00 theé server itselt, measures etr Ics at the respective

hrpndbedt F he ot h ®od it . !
reception '”}é‘é’g?%é?ox%lef% ecrheoagéélgeﬂ)@{éﬁ’ EEH?QBQQ' Q-@@"Jﬁ@ aﬁ}'ﬁe

remai ni ng candi d 1 , and determ nes, based”on the res of

measur enent , e, r g¢eptyi0 idH e I 4 raffic
(1112)5 The d%?%@%%gg?igﬁeogr?ﬁgagrggeﬁ%g gﬁ%ﬁﬁﬁﬁ%ﬁ?%éhéﬁégﬁgiﬂlg? %ach

e o0 ) APoBeEb R chnmate A OELiry A tenthe
evaluation methods are not limited to these and the
evaluation may be conducted by any other method than
the above.

10 At above 810 the base station 2 may use, for
example, the tables of Figs. 15A, 15B, and 15C to
determine the average of the numbers of mobile stations
and the paging traffic wvolume, thereby conducting the
evaluation on traffic. Figs. 15A, 15B, and 15C show

15 configuration examples of the tables held by base
station 2. Base station 2 has table 15A for
recognizing the mobile stations 1 located in the cell
under control of 1its own and having moved into the
sleep mode, and this table 15A stores a correspondence

20 among identification numbers of mobile stations (MT1,
MT2, etc.), paging periods under intermittent reception
of the mobile stations 1, and service classes to which
the mobile stations 1 belong. Base station 2 also has
tables 15B, 15C for management of paging periods and

25 reception timings in the respective service classes.

The table 15B stores for each of the paging periods, a



10 a reception timng with a margin in traffic, the server notifies the
nobile station 1 of the reception timng and, at the sane tine as it, the
nobile station is added to the | ocation information managi ng ser vwer3-4d153H-00
On the other hand, when there is no reception 15 timng with a margin in
traffic, the server notifies the nobile station 1 to maintain the current
state (1106) . In the above configuration, the processing used to be
concentrated on one |l ocation information managi ng 20 server is scattered to
the location_informtion [ ser s ; Lyeska wher eb
the : QRS A 4] GRRRSEEY €0 E AYEES L W y
it is fea5|b?%rFBSBBPgsacgﬁgggk%%gsgingtﬁbég:and decrease the processing

| oad on one server, |6, Can al 30 chE EHEKENL-dEPIAD! e Gihst pR168Vahke
entire systeﬁf@glﬁﬂgna¥§%$hre. ?6 Fourthlbfggéssing operation of |ocation

113 FF>03-012§%§Qi g%fﬁf thaR "Rnagh o servelingie tREEEBEPr QaRSSERG

operation of P} i'nformati on managi ng server 5 will be described al ong
Flg 12 LOC%{;\E?Q iNfOr MEt i,QN JTRRAGE DGuSERYEm 5sBndeher s et han there
is a notificatron of a new transition into the sleep node or a change of
the steep st a JEOVEIENE 1 Led QW RAJI REraigad sf reye nohi kaishation 1
(1201y. V%enggggggeiéﬁﬁo noti?icat?on fromnmobile station 1, the server

eval uates the,current, 1Q trahfi o e t e dRCEPbironyiii & NGni it Kries Pagifng
period for in?ernittent reception of nobile station 1 in the paging area

under control, bhetedhy f 05 examifLy atrequtietedl anafl & roreddadlmetiker
exanpl e, supposing the nobile station 1 is under intermttent reception at

the 15 receptkhgBst ieBrngrALH Ruditakrzag ngf peroodsAirg 1 hi nompmrenqtiresse
station 2 evaluates the traffic at the reception timng Al in the paging

period Ain LHhe p%g@qgg aseeingderr cahter ol ikher eof Kd@iyed Forarakamplee, t he
eval uation on traffic volunme herein is carried out 20 by conparing the

act ualy numbeprefermbi i avehatbanscamderlsnt e apphiedecept itdre apt
reception timng Al in the paging period A in the paging area under
control, withagesatemageanf dehesuhjgdered ofo nobdseifiaatonas. under
intermttent reception at the reception timngs Al-A3 25 and by conparing
the traffic at thewheeepit o810 nilmgral iwi t A £ywedeprecsi nbd trafiic,

threshold. It is noted 114 FP03-0126- 00
base station 2 conducts nothing. On the other hand,

when the traffic is heavy, the base station 2 measures
15 the traffic at the other reception timings A2, A3 in
the paging period A and the traffic in the other paging
periods B, C (811). Then the base station 2
determines, based on the result of the measurement,
whether there is a reception timing or a paging period
20 with a margin in traffic (812). The determination on
the presence or absence of a margin at each reception
timing herein can be made by adopting a method similar

to the traffic evaluation method at above 810.
When at 812 there is a reception timing or a
25 paging period with a margin in traffic, the base

station 2 notifies the mobile station 1 of the



that the evaluation nethods are not |imted to these and the eval uati on may

al so be conducted by any other nethod than the above. At above 1210 the
location information managing 5 server 5 may use, for exanple, thegahlfSe_go
of Figs. 19A, 19B, and 19C to determ ne the average of the nunbers of

nobil e stations and the paging traffic volune, thereby conducting the
evaluation on traffic. Figs. 19A 19B, and 19C show configuration exanpl es

of the tables held 10 by | ocation information managi ng server 5. Location

i nformation i e I; I f Lecogn.zi Lle
stations Iocg?gggkﬁg?ﬁeEggépﬁgngéggpdﬁﬁégﬁﬁaﬁéééggﬁtQ?ﬁéﬂ%dﬁmgnggﬁgving
noved into th t I S a CQrres nce
anong identif%ggéfggnﬁgﬂgérgﬂgf ﬂ% |%€Qs?§%§§hsﬁ?%§if h&%? gﬁg.)geggging
areas where !Hengpblierstalipds iar hUNdRly | aeald bt A SLiRlhgNndnda -
service classes to which the nobile stations belong. Location~information

managi ng Servghgpngl Sgepasat aptes 20 198rgi3C {Qr PRAAGERY PR.PaghBg

periods and receptifon timngs in the respective service classes. The table
19B stgres, forae86h 9f nbherpagi RecAmR@Y 1@ KUY RIPONAENCRa DSEYLENthe
identification nunbers of nobile stations under intermttent reception in

the pagi ng 25-perbRe sertespending to the rel evant paging area, and
reception timngs thereof and the table 19Cis also 115 FP03-0126- 00

configured in simlsagc{ashtonlyAnwasangke sofl theeserid c& £ Bsse8abe6RI N IS
one in which there are a real tine class for which quickness of processing

is strongly refohre@dpand asbebisgall,titRecClhass fotathbsh 25 @etekmnesssof
processing is not required but power saving or the like is required, and

t he i nventi onwka@bhalsate applifdddtadrhe it henecases ridtdtfycanhbe suhgect ed
to classification. Wien at 1210 the traffic has a free space, 10 | ocation

i nforb@ti on naslagl @gssetven 5 pewler meveest Hintge tAe tdiscag eoddangio2iwhen t he
traffic is heavy, location information managi ng server 5 searches for a
super or di nat eWloen stiher diottdtfe daddatn dirs i oi®r trat nom ifgnddiaiy tSes vieobid eh
respect to the server 5 itself, 15 and neasures the traffic at the other
reception tinshgbidR, 1A3neéwlyhencpzes ngnper i e Asdeépt heode af the ibbashe

ot her paging periods B, C (1211). Then the server determ nes, based on the
result of theswebtomen2ntGhemks hethehefervica retepsi onft i pheg mebilpagi ng
period 20 with a margin in traffic (1212). The determ nation on the
presence or apsehtenol anfafgrAuzESeidl tdadftionn i MadPaeiny Peshode made
by adopting a nethod simlar to the traffic evaluation nethod at above
1210.1%Wen at®| gezreperadifda tecEpei GRRVifihgCorsa IR patpryrpettedtwith a

margin in traffic, the server notifies the nobile station 1 of the
reception tin?%%eHﬁBon of the mobile station 1 (803), and the base

station 2 determines whether there is a margin in the
traffic in the paging period (804). The determination
on the presence or absence of a margin herein can be

20 made by adopting a method similar to the traffic
evaluation method at above 810.

When the determination at 804 is that there is a
margin in traffic at either of the reception timings,
the base station 2 notifies the mobile station 1 of an

25 available reception timing accofding to the service

class (805). For example, when the service class 1is



FP03-0126-00 or the paging period, or of the both, according to the service
class, and, at the sane tine as it, the nobile station is added to the

| ocation information managi ng server (1213). On the other hand, whemidere-oo
is 5 neither a reception timng nor a paging period with a margin in
traffic, the server notifies the nobile station 1 to maintain the current
state (1206). Wen at 1201 there is a notification fromthe nobile station
1, the server determ nes whether the 10 notification is one to notify that
the nobile statiopn 1y neuly MDVEssintgd hgaskeap dmds, (3202351 hen trhe
notificati ontti%s? oﬁeegbf oetnoti fy tﬁsaf the nobile station newy rri)yi?/es into the
sl eep node, 138"V, kg thergee¥LeenCl @SSt {henmpihgrgiat izen 1,
and _rreasures&l[%%elsl%fa i) {lf}rg |§Ln t he pa_gi ng peri oerjA corresponding to the
service clasg for iLntejyudihant racepiaon 06 Leigobkarseaceonrl dal203),
and then the sérver déterm nes whether there is a margin in traffic in the

pagi ng period 1204y, The @etRmimaid onvesn t fge PAeEEPRENAE 130 as@me of a
margi n herein can be made by adopting a nethod simlar to the traffic

eval uafion ngthqg at ahove 1210c MAedihha rdeteiffiationeathd204fi Hdat
thereis a margin in traffic at the reception timng Al, the 25 server

notifies the ohijia o3 akiiginks9f the amasbabbeatesept2 omddsdmgs adt di ng
to the service class (1205). 117 FP03-0126- 00 For exanple, where the
service cl asgssgihe geaknki nericdasseckbe iver veimasss AL, t [Fe3 mbhi Ithest ati on
a reception timng with a margin as |arge as possible, in order to avoid
occurrence ofpcallg | §68io@N A hendt here 5thrarfdionhem the deteeni patdioww at
1204 is that there is no margin in traffic at the reception timng Al, the
| ocati on i nf gygmElddy nMBpaging (Brher 5 sEhesheshfeor kasaipestrdiinat e dr
subordi nate | ocation information nmanagi ng server with respect to the server
5 itgel f, 10 ik rimasiy esbabed raffithat reseldt hef rigeepiiedsunafsiys A2, A3
in the paging period A and the traffic in the other paging periods B, C
(1211). Then vt iger vigie et £s neneecepddean oninirg resubt PR iNige RATENTF enent
whet her there is a reception timng or a paging period 15 with a margin in
traffic (1212)itHThe deterim riat i bnadhichd 8giZesenceher dabsEnaBasLod Mt gi n at
each reception timng herein can be made by adopting a nethod simlar to
the traffic eval ustésenaet had adrsedstr e0 280 Mg a2t 12880t HEEREL QP
reception timng or a 20 paging period wwth a margin in traffic, the server
notifies the tighine kereiwncanoPe Fededdpt F8APHIAPNG SrHRd pEdtnd eri od,
or of the both, accord%ggje%o t he service ﬁha s and, at %H& same time as it,
the ridhile sttt it ity V21 WRtT 8L alPERCANREr ARPVEN BRinagi ng 25 server

E);Sllﬁé p(?r]i ggew_ot E%%ggt Wgeg ttf}legree ! S:Lsr]e'at hreerceaptrj%:ﬁapttli?nrlntc_;' m,Rg for a

paging period with a margin in traffic, the Dbase
station 2 notifies the mobile station 1 of the
reception timing or the paging period, or of the both,

20 according to the service class (813). On the other
hand, when there is neither a reception timing nor a
paging period with a margin in traffic, the Dbase
station 2 notifies the mobile station 1 to maintain the
current state (806).

25 When at 802 the notification from mobile station

1 is not one to notify that the mobile station 1 newly

82



FP03-0126-00 margin in traffic, the server notifies the nobile station 1 to
mai ntain the current state (1206). When at 1202 the notification from
nobile station 1 is not one to notify that the nobile station 1 ns@déj%126_oo
noves into the sleep node, the server determ nes whether the notification
is one to notify that the nobile station 1 changes the sleep state (1207).
When the notification is one to notify that the nobile station 1 changes
the sleep state, the server checks 10 the service class of the nobile
station 1 and ur t he in ffi at t re tiy ceptign
timngs in th%ggggingiﬁgrio des?é%%@edngék?he Q%%ilégggatf§%£§?§ﬁzog). Let
us assune hergj X h t i ti.qQn LS abo t . .change
fromthe pagi %%Qig&%é??oﬁﬁel{ hghgag?%%@gieéig%gé al%d é‘é%i é:%at Ig%tgﬁg

Pagi ng per i 0d . s & peri s Al L eftdie ehangen Therel ang 31 1208 begserver
measures the pagrng traffics at the respective reception timhngs -B3 in

the desi gnat eds pagi nayRsi i e Bao?d s ThaRbRe 1INl APteLA] APScal 1204

whether there 1s a margin in traffic at each reception timhnhg In tﬁe pagi ng

periodsB (1204} The defefdn nati eRaQQekher REESENGS, Olstahsencenaf B, gBrgin

herein can be made by adopting a nethod simlar to the traffic evaluation

25 met hod at ?91!%1521@- SMeaythecdet expipakboncghs3204¢i sthbatpbhere is a
margin in traffic at either of the 119 FP03-0126-00 reception timngs,

the server nogifiesnthe il ecdaidon ko }»fa%irn%ce@trlaqmwsm Rg Whb a
margi n, according to the service class (l1205). On the other hand, when the
deterni nati onr@tpd204ves thatpthene itSrind@ Mangi nthd tpafing apeeibher of
the reception timngs, the server searches for a superordinate or
subordi nate | gegigratéaf asyattion mkdadiang ssarden Wit h(gespect tLett hasserver
5 itself, and nmeasures the traffics at the respective reception timngs in
t he 1000t her pagbogepheiredn(t Mo mpagtagp besi bHa€ ahea nodnHieni siga thndi tat e)
(1211), and then the server determ nes, based on the result of the
measur enent , iketdberutt heve dlsarage edepin ohhéi maying t peaiodr ghntion thaffic
(1212). The determ nation on the presence or absence of a 15 margin at each
reception tinpagihegreeniodnBbendade shygradent ithe parttpdsrivdaB &8 &he
traffic evaluation nethod at above 1210. Wen at 1212 there is a reception
timng with aeemigdn aifiter affie c chiengeser vBhenefptees athe8fAbBbitlhe sbaseon 1
of the reception timng 20 according to the service class and, at the sane
time as it, theahbdhle 25tampapurssaddate t oredndocati¥ahfiasor @t i ohhe
managi ng server (1213). On the other hand, there is no reception timnng
with &Snargi nrespeehivec rarP Vet iAGHdS eB1rRE nobi LEestdes banated
maintain 25 the current state (1206).

paging period B.

Then the base station 2 determines at 804,
whether there is a margin in traffic at each reception
timing in the paging period B (804). The determination

20 on the presence or absence of a margin herein can be
made by adopting a method similar to the traffic
evaluation method at above 810. When the determination
at 804 is that there is a margin in traffic at either
of the reception timings, the base station 2 notifies

25 the mobile station 1 of the reception timing with a

margin, according to the service class (805). On the



When at 1207 the notification fromnobile station 120 FP03-0126-00 1 is

not one to notify that the nobile station 1 changes the sleep state, the
server determ nes whether the notification is one to notify that E#E§§H%¥5é100
station 1 is in the sleep node and has noved into a new 5 paging are

(1209). When the notification is not one to notify that the nobile station

1l isin the sleep node and has noved into a new pagi ng area, the server
returns to 1201 to repeat the processing. On the other hand, when the

i ) ) f 10, bi | . NP h |
MR B s T L B L e R R
cl ass of t he nnbih; st%ILon % and QF Sur e thetgagin .tEﬁfficg at tge.
respective re&@pf?onmélﬁFﬁbs Pn b %é@lﬁ p%%l d-noth fi-&§ of SFBEQ Rith
th tificatj .15 by .t.h il t.at] 1 (i.e.. th i iod,f
in?e?ﬁiltgﬁ? g@éﬁ??o%185$0g29%h§“%ﬁgﬁ%gn%f '%§ﬁ£§ﬁn§h§?3%%%¥ﬂﬁ%%oﬁﬁb?[e

station 1) (1318@ -r{sf’pretcﬁ&&%@' e cBlIR B h@ixﬁﬁg&;gg il%erE{??agféhsef‘oﬁé‘é%%ghgf by

the nobile statiron € server asures pagi ng iICS a

respecgive reﬁgggé?nwﬁgg%g%Q% e-BéekﬁgthnggiBgﬂgﬂ%#ﬁ%ﬁﬁ gyﬁaﬁ&gﬁe erver

determ nes at e 1S margin intra at each recéption

E)ir méggeinrc‘et gf(gﬁggpgaﬂﬁ”éigtgrﬁ}ﬁg ) - Egéeﬁet S(Fj;m BAL! 0PeQ1the 25 EPSSG”CG
gin herein can be nmade by adopting a nmethod simlar to

the traffic eyaluatbRBnl2! whether there is a reception timing with a
margin in traffic (812). The determination on the
presence or absence of a margin at each reception
10 timing herein can be made by adopting a method similar
to the traffic evaluation method at above 810. When at
812 there is a reception timing with a margin in
traffic, the base station 2 notifies the mobile station
1 of the reception timing, according to the service
15 class (813). On the other hand, there is no reception
timing with a margin in traffic, the base station 2
notifies the mobile station 1 to maintain the current

state (806).
When at 807 the notification from mobile station
20 1 is not one to notify that the mobile station 1
changes the sleep state, the base station 2 determines
whether the notification is one to notify that the
mobile station 1 1is in the sleep mode and has moved
into a new cell (809). When the notification is not
25 one to notify that the mobile station 1 is in the sleep

mode and has moved into a new cell, the base station 2



FP03-0126- 00 net hod at above 1210. Wen the determ nation at 1204 is that
there is a margin in traffic at either of the reception timngs, the server
notifies the nobile station 1 of the reception timng with a ”a”¥ﬂbéj&¥§%400
5 On the other hand, when the determnation at 1204 is that there’is no
margin in traffic at either of the reception timngs, the |ocation

i nformati on managi ng server 5 searches for a superordinate or subordinate
| ocation information managi ng server with respect to 10 the server 5

it | f, d the traffi t . th ti v i t i m i

the ot her paBERBZREr it {4 he- pabPRE*berrod FE e s Tishn: nhoCh&nd L date) |
1211), dth th d | bas.ed th |

s emont  BARGE RO B | BohIERERRCEn 11 nPNG 1B W B nepaPn s

traffic (1212), .,The determ nation on the pr nce or a n f rgin at

each Irecfapti@%%btlilﬁi Het SR n?clalrF’ bénrra%é b %gggpqmée AR O nBI O

eb§ tihg a method simlar to
the traffic evaluati on nethod at above 1 g 2 ere. i
reception tiﬁpﬁﬁ\ﬁiﬂ?%iQﬁilingPﬁ gBSFrSf ¢, E% é%?%%% Eo?if%ggafﬁé
nmobil e station 1 of the recepti-on f.jm. acc i Vi .cl.ass
and, g‘t t he §Eﬁ§sti @éei P?Bﬁﬁg r?toﬂbﬁrql%stgt ?’%ﬁl ?‘%éasgld% tgﬁ%hggﬁégl tion

| nformation_mnaging severd 123okci ) LBEepLen haldinghemshere s no

reception 25LER amrginintra he server notifies the

bi | tati 1.1 ' [ e . t ; 03z < ' 06
' the abovebBSRPFQ N Eh, PRETAGh [ STAT B Ean | ol oSl anpront s al &

intermttent, e%ﬁﬁgiﬂg?fggo%@ﬁ%QohpZﬁh?i§§[yi%%eckﬂﬁﬁlﬁfdpébﬁoarQﬁﬁﬁﬁing
used 5 to be"contentraied on one | ocation informtion managi ng server can

be scattered £60 B 'i%fct%tﬂnﬁﬂiﬂé}f@rf@ééﬁ@w@nsgtagese_héee@lilnmbh@nree&pect ive
| ayers, wheréeby it 1s feasible to spread the processing | oad and decrease

the pryocessi %% l9ad Q5 O1\e SEh¥ehn hlY) cav@l SO Hék céksmprent whbe prabl em of
stop of the entire systemupon failure. (7) Processing operation of nobile

station The PLEGESSIJMEiQREMMti Omofi FDH| e£shat the fhowiillle beatdserilhed

along Fig. 13. "Mobil'e station 1 15 determ nes whether there occurs a

ti meout of arhe base station 2 measures the paging traffics at the
respective reception timings B1-B3 in the paging period
B.

15 Then the base station 2 determines at 804,
whether there is a margin in traffic at each reception
timing in the paging period B (804). The determination
on the presence or absence of a margin herein can be
made by adopting a method similar to the traffic

20 evaluation method at above 810. When the determination
at 804 is that there is a margin in traffic at either
of the reception timings, the base station 2 notifies
the mobile station 1 of the reception timing with a
margin (805) . Oon the other hand, when  the

25 determination at 804 is that there 1is no margin in

traffic at either of the reception timings, the base



predetermned tiner (a tiner for determination on a transition into the

sleep node) in itself to raise a transition request for a new transition

into the sleep node (1301). 20 Were there arises a new transition,r qu t
into the sleep node, the nobile station determ nes whether it is %g '3 6-00
of only a reception timng by base station 2 or by |location information
managi ng server 5 (1304). When the nobile station is notified of only 25

the reception timng, the nobile station 1 changes the current reception

Eagggg tgngh§%€$€$ﬁé Pﬁ{gﬁ%gg?g%§1$€%%pf{%%f %gghggFecgi??gﬁtggﬁgﬁbvﬁfter
period A (1368750 EETR T HELBEREF hafid, ChAer SR s0R P heTs REBIPE ofeTon i s
1 Changes t haotaHPEnEaeipt Cortd 1 i ”%é"‘@%a%ﬂa:‘ ﬁcgfrb%#%%e 8T Fedept i on
reception i h gargeéééfntb“aBSZ%C? R Ay G SR A

changes (1308)% Jt 201 L h & erééeﬁ‘é)l&?mhe%hi‘ﬂﬁ' td%rgq&{%ﬁ}g It 9nt he

sl eep hode Di | & Station determnes TOb | € Statl o

previously h { 15 t S|£§¥% r urs.a
change requeg?rgggfg cﬁg%be ofﬁgﬁe sl eep stat EW§§2?@Eﬁmg§§§fﬁgﬁ% %ccurs a

change reques a he +sl 1
dete?nlneg mhé? Qﬁc?tg?sggg?? ﬁ%d%gfe%%Eyq?ﬁgyﬁéggbggg% t.ﬁ%%%éﬁg %%nbase

station 2 or %het']Qﬁ? TR 08 TRAABAIsIRIYE S 1384) . £ MOeR; ¢

notified of only t reception timng, the nobile station 1 changes the

reception ti magioribe AEERBH BRUSLR fdied oquh(eqlesatgrmizeoicw@eié £1306),
and perfornms intermttent reception at 25 the reception timng after the

changepi n t her gk gget onmied def dukh pagmagqaeri of (tBraffict henRaghage 124

FP03-0126- 00
station 2 notifies the mobile station 1 of the
reception timing, according to the service class (813).
On the other hand, when there 1is no reception timing
with a margin in traffic, the base station 2 notifies

15 the mobile station 1 to maintain the current state

(806) .

Since the above enables the setting of both or
either of the paging period and the reception timing,
according to the service class of the mobile station,

20 it is feasible to implement appropriate intermittent
reception according to the service class at the mobile
station. For example, the real time class or the non-
real time class can be set as a service class for each
mobile station, and by setting a long paging period for

25 the mobile station in the non-real time class, it

becomes feasible to implement effective battery saving.



period A) (1308). On the other hand, when at 1304 the nobile station is
notified of both the reception timng and pagi ng period, the nobile station
1 changes the reception timng and paging period to the recepti orFgn340M2%-00
and pagi ng period thus notified of (1305) and perforns intermttent

reception in the paging period and at the reception timng after the change
(1308). When at 1302 there occurs no sl eep-nbde change request, the nobile
station determ nes whether the 10 station itself (nobile station 1) has

moved into agewseelih 0 Ishod 2 RN RAGE & €Bot 18A8) moblNet B agysnem
configuration ere aplurality of |ocation information nmanagi ng servers

5z, SY, 5X atg phavided idldde iy arohisatonssustusenie decneadimge
direction of "size 15 of paging area with the |ocation information managi ng

server 5Z co S g 4q e paging area C at the top, as described
before with Eﬁg.gg?qtﬁg stéBh1303 is assuned to nake an affirmative

determ nation as m@bh irpiﬁgtcaggow@%@qn@he spathenont sedf (okiatdcst ation
1) 20 has noved into an area under control of a new | ocation infornmation

managi:Ng ser\gk, Waehien hadmpidse sdakdwn has noved into a new cell or into
control of a new location information managi ng server, it determ nes
whether it is notifhed first processing operation of location
information managing server 5 will be described along
Fig. 9. Location information managing server 35
determines whether there is a notification of a new
10 transition into the sleep mode or a change of the sleep
state or a movement into a new paging area from mobile
station 1 (901). When there is no notification from
mobile station 1, the current traffic is evaluated at
the reception timing in the paging period under
15 intermittent reception of mobile station 1 in the
paging area under control, for example, at intervals of
a fixed time. For example, supposing mobile station 1
is under intermittent reception at the reception timing
Al in the paging period A at this moment, base station
20 2 evaluates the traffic at the reception timing Al in
the paging period A in the paging area under control
thereof (910). For example, the evaluation on traffic
volume herein is carried out by comparing the actual
number of mobile stations under intermittent reception
25 at the reception timing Al in the paging period A in

the paging area under control with an average of the



25 of only the reception timng by base station 2 or by |ocation

i nformati on managi ng server 5 (1304). Wen 125 FP03-0126-00 notified of .
only the reception timng, the nobile station 1 changes the recepipig@lg126-00
timng to the nunber notified of (designated nunber) (1306), and perforns
intermttent reception at the reception timng after 5 the change in the
predeterm ned default paging period (e. g., the paging period A (1308). On
t he ot her hand, when at 1304 the nobile station is notified of both the
reception timng and the pagin r.i Lo} i t he
reception tiﬁ?ﬁgeﬁﬁdo aﬁpﬁdqf0%§%%ﬁ§¥%(#4#%§T%§ééﬁﬁ%ﬁﬁégﬁi%aggﬁggﬁgging

period thus notified_ of ), r f,or s, | rm gt i in the
pagi ng peri ofl aﬁa“%trFﬁggigggthgﬁg?gﬁiﬁ%’g¥%e?h?h2g%hgﬁggk%%3 8)?H$hen t he

steps 1301, 1302..and_ 1 j t ; t i i i ntains
t he paging p F?%Elﬁnatrggép?%%ﬁgﬁﬂﬁﬁ%éhﬂégg?%%¥é?%?%?% ?%%%?Egﬁgnggrforns

intermttent _reception in pagi ri d heHec 1 @R+LbAI NQ
(i 308). The 5565298pé$ ?%%Qg?'théﬂﬁogﬁleﬁggggidﬁﬁﬁ% ?ﬁ%feﬁg%ts Fhe

internittent rﬁgﬁggiggeiQo&hﬁﬂﬁgﬁ%%HR§Qﬁ%géwgh@It&@eeoggggtggﬂ fb{ ng

based>on t he™€ instruction oth or eirther of the paging period

and the reception timing LLomde dase mdatdonodn fmn sbeveocat i on

i nformation ngglng server, or inplenments 25 appropriate intermttent

reception accordinﬁttgbggg IV i1 @S Hrdhea tDbh | Rasbhgihgnseid6r
FP03-0126-00 [(Part 2) Architecture and processing associated with control

in network |aygr \A@%ree MY |8 5ipid Ot hé O eé&i oedrigshelich adlbe 1sBat €]
[ First enbodlnenyj The first embodi ment of Part 2 will be described bel ow

with referengg tgethendnaw pes. 4&onhhgurati aitse olumide edmuobddei on
system and each devi ce)

10 stations and the paging traffic volume, thereby
conducting the evaluation on traffic. Figs. 16A and
16B show configuration examples of the tables held by
location information managing server 5. Location
information managing server 5 has table 16A for

15 recognizing mobile stations located in the paging areas
under management thereof and having moved into the
sleep mode, and this table 16A stores a correspondence
among identification numbers of mobile stations (MTI1,
MT2, etc.), paging periods of the mobile stations under

20 intermittent reception, and paging areas on which the
mobile stations are in location registration. Location
information managing server 5 also has table 16B used
in managing the location information of mobile stations
and in . managing the number of mobile stations

25 corresponding to each reception timing and the paging

traffic volume at the reception timing, for each of the



The configuration of the nobile conmunication 10 systemis shown in Fig. 1.
The nobil e comuni cation systemis conprised of location information

managi ng server 5, communication network 4, a plurality of nDbiIeE%b%qua%_oo
1, and a plurality of base stations 2. Location information managi ng server

5 is connected to 15 conmuni cation network 4 and manages the | ocation

i nformati on about | ocations of nobile stations 1 and pagi ng group

i nformati on about paging groups assigned to nobile stations 1. Furthernore,

| ocation information _managing Vel . r SSi Nt _Qf

desi gnat ed padt i GrBap oty heai}ec{ mﬂﬁllgét ggﬁ’ggeﬁ\}%ﬁ%‘%‘gﬁgi Eggsiegan‘é?,ofo each
nobile statiaqn 1, notificati si-gnat agi-n bi

station 1,;%%?%%n%n?rESCa %%ﬁsg%fg¥%§t?§ﬁ ﬁ%ﬂggigg gﬁ%%§?£553§r drﬁg
transm ssi on an ' o ' I L Wﬁﬂm ahdi9nse 1

t hr ough comm%?’gﬁéléﬁgéléeﬁ%réegkggg %g%gtg?gtﬁa§%s®%% 'prlasgi#g gr oup(rar
corresponds t : E =01 - hpat i i@ Pagi ng, pesledi and a
"reception ti%#%%ﬁgg% F%ﬁ?éi. §§3gggﬁ?q%a?t fgﬁggﬁﬁ?ﬁill descri cha%es

where § he paglng; per ic%(}.rjessp%mtr@t todNge t Pei_sfvgh% Pag PAGI RS- Qr OXRA

corresponds to a reception 5 timng. Location inforndtion fanagi ng server 5

and the pl Ura&ﬂéyroﬁepgﬁgigtaggﬁg]ﬁgg.are connected to communi cation network
4, and communi cation network 4 relays comuni cati on between | ocation

information 10 managidly $&rVveloS taed-dase o akkeps KA canmwd £8LEPN
bet ween base stations 2. A base station 2 establishes a radio area called

cell 3, and sgisa@id@di o dfdkmat idh eactummpide stativer 1 bocatedfbmshe
cell 3 to performcomunication therewith. Each base station 2 15
periodical ly tsemsnits ddetpagbtBesi BaAH, awhennithgs tdefified forhébey,
respective paging groups, to a plurality of nobile stations 1 in the
standpy st at ech@cabedernmicheugeld theovesetlibyatkt stlef .othaol tecépoionf
cells 3 forma location registration area 6. Each 20 base station 2
periodical ly ¢{mhsgsta2a eontiml thegpalgiogntpémiody A badatiten tegfsication
area ID of a location registration area to which the base station itself
bel ongs, to nobi lhest atthens pagThigs periwds rmbi ICe $Pal) ons Theo dehect a
change of its location 25 registration area. A location registration area
IDis |etterssesyabol slet@mrmures,al sbepedi fiant otbach teswtt onof28 the
FP03-0126-00 regi stration area 6, for distinguishing the | ocation

regi stration measuben€ath bhsthstrattlere #ay a reeceptieanbidaisgatdnonal D,
instead of the location registration area ID. This also permts nobile
statibhs 1 topagtegt Briadamgdbof ai teardiat ilon tsgifsicat { dh2 br ea. The
Furthernore, each base station 2 is connected to communication network 4
and rel ays si@ebesnirahiant PBdERLORERSSICE SratdRifnce |Vta dRPTAL Rt &tcel |

3, to location informati on nmanagi ng server 5 or_si n%Is to )
each reception timing herein can be made by adopting a

method similar to the traffic evaluation method at
above 910.

20 When at 912 there 1s a reception timing or a
paging period with a margin in traffic, the server
notifies the mobile station 1 of the reception timing
or the paging period, or of the both (913). On the
other hand, when there is neither a reception timing

25 nor a paging period with a margin in traffic, the

server notifies the mobile station 1 to maintain the



10 other nobile stations 1. In addition, each base station 2 perforns

transm ssion and reception of signals to and from |l ocation information
managi ng server 5 through comunication network 4. Each nobile stalizani1bs-00
perfornms |ocation 15 registration on a |location registration area 6 to

which a cell 3 where the nobile station itself is |ocated bel ongs, and
perfornms comruni cation through base station 2. Each nobile station 1

bel ongs to an assigned paging group and in the standby state the 20 nobile
station 1 perforns in%ernit5§25 reception to intermttently receive the
pagi ng si gnafUafeRheS Pﬁﬁnd t'he pagi ng group. Location information
managi ng server 5 and. nobile,stati W cylbgd, el ew-Lpippre

detai|l with 25 ref @?‘éhggni%?&P’gsr.wh%Aﬂaflédlrﬁ%b&Sﬁs|#b% nIEL eSOt R g.
21A, using t | ocatian registratipon as 9 - 6y, AQ+hegation
registration%gP@aqK’ Igggiﬁgﬁ'rgbig rat?%%v%%egﬁ§gﬁﬁﬁt ougﬁ not
illustrated, there are.a lLarge nunber of.localian, registrati-ony,apeas, such
as location Fé@is??gf?bﬁag%gg c?g|6%g i&ﬁ;rggﬁggﬁétﬁ%% area D, etc. 5 in
addition to the, l.ocatian regi [ rea A &gl agahklonghegi st rakhon area
B. At5first,sEBE?P8 éF?gﬁng%gg%nggFalgbation #égistra?iongon t he

| ocation registrationcarea;A and i sgj |1Cad O HAY ougle appadine |ink
with base st& Fonn§§9§§€§?388 aggel? ?n the 10 Id%ation regi stration area

A Suppose the  ygbl ené&f%ri U vle ITOVES of roMa t Ra derakban, r egist kakiver area A
toward the | ocation registration area B, swtches the radio link to one

with base stgll eripgraieelde in thethosaticuegieigist tahing dnea B,
and perfornsﬁ%gggg%%uﬁﬁgation therewith. Although Fig. 21A shows only one

base stationi?a Oha bnin Racihhd ogat {Ong I £0itsd akbespatea, tiheimryard)a
plurality of base stations in practice. The paging group of the | ocation

regi siyrati on @ped Azha Fhgre2hAnes tWRepRErngtheoep 8a 20 stowir nif g.
21B, "and the paging group of the location registration area B the pagi ng

group 8b showqjis¥ik Gt Ae FacdpipRgh NGiGIngPALSigi thr papagiongegrioeh
nunber which 1s a nunber specific to each paging group, for distinguishing
the paging gmoumodn. t hensageteimEhgtidh 2bA thdiepnebeheesbat iebisehdsel ongs
to the paging group 9a with the paging group nunber of 1 shown in Fig. 21B,
130  FP03- 0b36-0@hargin can be made by adopting a method similar to

the traffic evaluation method at above 910.

15 When the determination at 904 is that there is a
margin in traffic at the reception timing Al, the
server notifies the mobile station 1 of the available
reception timing Al (905). On the other hand, when the
determination at 904 is that there is no margin in

20 traffic at the reception timing Al, the server measures
the traffic at the other reception timings A2, A3 in
the paging period A and the traffic in the other paging
periods B, C (911) . Then the server determines, based
on the result of the measurement, whether there is a

25 reception timing or a paging period with a margin in

traffic (912). The determination on the presence or



in the location registration area A before the change. First, |ocation
i nformati on managi ng server 5 will be described. Location information
managi ng server 5 is conprised of network interface 21, 5 neasurigﬁoggp%26_oo
22, controller 23, and database 24. Network interface 21 is connecteée

comuni cation network 4, to neasuring part 22, and to controller 23.
Network interface 21 is an area change detecting neans for detecting a
change of the location registration 10 area where the |ocation of nobile

station 1 is registered. Network ipterface 21 has a, pagin roup acquiring
means for, mﬁé??ged’éieecqgn% Iﬁajégljalﬁg%go?afﬁer%@gﬁl&? Féﬁﬂﬁgrg&%roer‘ilrérce of
nobile statiqQn 1, aqcquiring_a, _previous ing_ gro assi gped fore the 15
change to th %’BF?@ Lstfyat Pgﬁ.pt%ﬁgci?i 8‘5{%@? n%?’\r/\brgri ﬁ:toer ggeb%lafrjglcééi ves
signal 10 of a location re ig%ratiog 5gqg?gt fromnobile station 1 through
base station 9% %ﬁﬂnﬁﬁ#&%.i%% AePWork~4: This signal 10~ of |ocation
regi stration reque contai n, . st .for_2 nge qf. t | ggati on
regi stration area ?’%‘req oégti%ln?r écglﬁeg:teera ﬁonao%e?r%%}:lale stgtllmg?f%l {3% t%e

| ocation registration area B t he s ou r " of agi ng
gr oup %a bei M $He plpee\%/l:ilc?gis B’ggﬁngggrnga%gjjtr}g \%%]i cgrggggﬁﬁbi%%estsa%%enpl

bel onged in the locati 2 ISt i are a Is reglstration
area before1ﬂé?%:ﬁﬁéegﬂ?h?gﬁxiﬁﬁ%ég%gﬁﬁopk%ﬁigﬁ?aggggg%l%gl€¥Mfﬁé
FP03- 0126- 00 cej Vi : j 10 caty on [ ion , to
acknow edge o({:rgur%élng%%#}% ﬁ%ggﬁgﬁée dc)f; {)?eacfﬂoéga?l{)gﬁl f(fagglla%)lt T at ibgﬂwzf?éea

where the |ocatian gk, pobikiestahiel 1d SnEeghsteredreabdracauit e
previ ous 5 pagli ng group. Then network interface 21 transmts the signal 10

of location rggistr abhgingeoyestofeGRi Med.a t Aatr@ nConhr ot+£F£28, the
Furthernore, network™interface 21 also functions as a notifying means for
notifyd ng t hesdmhid enstakier 1hof mabdesi gnedetoRagi ng ghatiptassi giesl to
the nobile station 1 requesting the change of its |location registration

area, by contd g}t ZScapecoberal ly, network interface 21 perforns the
notification of the designated pagi ng group, based on control by controller

15 23. Network inteifacea®loagqitheesdtifDidemtion Skgnamoblleondtaitnisg t he
pagi ng group nunber assigned to the nobile station 1. Network interface 21
transnits thel iné onsat bas siogmaltilfly tithdthet hobinbbidtatsitart ibnt Hr qughl y
conmmuni cation network 4 and base station 2b, to notify 20 the nobile
station 1 of mdweslesimgnat edhpagshgegr onpdee wiiheh tseervenbi |detstzines 1
shoul d belong in the location registration area B and whi ch was assi gned by
t he ciohtrol | eshé@heDattaleaseocRd fiicadiost al ai neneredis hot ifgt athihg Yt he

| ocation information about nobile stations 1 and the agin% %roup

i nformati on abwitlenbibéionatli oplkangeg3ghe sleep state (907). When

the notification is one to notify that the mobile
station 1 changes the sleep state, the server measures
the paging traffic at each reception timing in the
20 paging period designated by the mobile station 1 (908).
For example, let us suppose herein that the mobile
station 1 is about to change from the paging period A
to the paging period B and designated the paging period
B as a period after the change. Therefore, at 908 the
25 server measures the paging traffics at the respective

reception timings B1-B3 in the designated paging period



FP03- 0126- 00 Dat abase 24 is conprised of |ocation nmanagenent table 24a,
pagi ng group nmanagenent table 24b, and neasurenent result table 24c. Figs.
22A to 22C show nore detail ed configurations of database 24. The #9631?9@6_00
managenent 5 table 24a shown in Fig. 22A retains information of a nobile
station ID of each nobile station 1 and a | ocation registration area ID -
indicating a |location registration area for location registration of each
nobile station 1, in correspondence to each other. 10 The pagi ng group
managenent table 24b shown in Fig. 22B is sectioned into regions of the
respective | ocation registration areas. The pagi ng group managenment table
24b retains, for eagh of_.the i i.strat] e r dence
BTN LO08E | ARLLelALIANI 0N B Laine BnGor hERRQD

bet ween nobile 15 stations 1 Ion-registered in
dosi gnat 60 padh g "WEATHL BisF ARG Eo Sind bl T8 SLary one 1L B har Mor e
o mobi Do St SOCORS 1 FRET Shoi 16 THe pagi ng. orupE ad osgi oh tra e
reasut] ng. pabt 25 e’ hoaar Grent 1 ebul L CAbl € 3he sk T Eres B
retains the ra%%gzitii%gogﬁt hfe PRAS UTSHBNta DY tBRAEHET NG 26f £Ar evdd uati®n

nmeasur enent res table 24c retains a correspondence between pagi ng group
numbers and 13314 P03- 93362001 GRaSHHERBHhd et & SmaRotioRagkngoar aups of

t he pagi ng group nunbers. Fig. 22C shows an exanpl e of the neasurenent
results in which thgepaging trafiigivoliwresrhfrihe sespeehiere PAgitIG: groups
are retained, but the 5 neasurenent result table 24c al so retains the other
nmeasur enent reWdtS orsUchi@sngde ntder seotepobhbeistiaki onhel heloarigi ng to
t he pagi ng groups, the volunme of data transmitted at the timng of each
pagi ng gr oup,statd o3P Phe £ 10hdkasdkptd opartimizhg swhathr af iaegial ured Syeasuri ng
means for measuring the paging traffic volume at the tim ng of each pagi ng
group in eaclyd ogati ¥tHegi Atndl i ovhext eaheFudé hermbnet iopasur i Ag4pars 22

al so functions as a nunber-of-nobil e-stations neasuring 15 neans for
measuri ng thehuadrbehept nbi he staatgionsid bBetadmffimgato edddtempagEnghyg oup in
each location registration area. In addition, nmeasuring part 22 al so

functi ons as medattaoml uiringasutheg seeareyr freaswossir thg theffdlcsnetof dat a
transmtted at the timng 20 of each paging group in each location

regi stration tdreearebpastivaeg peeepon s tdaimast etnt ¢heet QBRRY | MadHte 21,
to controller 23, and to database 24. An exanple of the traffic measurenent
procdssi ng i patied otbheopagdgidstreivh 6rés B wiehapelgesGamsddadetow. 25
For exanple, nmeasuring part 22 nonitors the nunber of incom ng calls
directed to al$lWir alal’t@ sietegmines, based on the result "of the

measurement, whether there is a reception timing with a
margin in traffic (912). The  determination on the
presence or absence of a margin at each reception
20 timing herein can be made by adopting a method similar
to the traffic evaluation method at above 910. When at
912 there 1is a reception timing with a margin in
traffic, the server notifies the mobile station 1 of
the reception timing (913). On the other hand, when
25 there is no reception timing with a margin in traffic,

the server notifies the mobile station 1 to maintain



FP03-0126-00 nobile stations 1 |ocation-registered on the |ocation
registration area B and neasures the paging traffic volune at the tim ng of
each paging group in the location registration area B. For exaﬁp|%@g@i§f§éioo
5 plurality of base stations 2b covering their respective cells 3 inthe

| ocation registration area B, nmeasuring part 22 constantly or regularly
nmeasures the nunber of incomng calls arriving during a fixed duration at
each base station 2b, the nunber of incomng calls 10 accunul ated at that

time in a buf f st,ahi-on 2b, etc., for each of nobile stations
1 as destinat§§%58%¥§€ﬁg Pgégﬁiégbgzrls. Thi s enabl es neasuring part 22 to

capture the number ghohngemods Gald nd el s 28501 ROI:BS UM 15t Kby
measuring part 15 22 nakes reference to pagi hg group managenent table 24b
to capture thf P9l 2907 BHR TP Whi GH1 £QCH DI 114, St allan 1 Bekergs. Then
measuring par déter mnes the nun%er of 1tncomng calls in each paging
group fromth r i ] I's r r | Ak by,

station 1 andg?ﬁfggggg;cﬁ% gsp%fﬁ? ':%t &V\% chtggcﬁ%ﬁo%%irl gf%égtlli{%négl) bﬂéi&éﬁgg Thi s
permtg measugy g 1£22at PoON § Olordde tMhgh 1¢fy | REAW Ngheal hébi Neeach
pagi ng group. Furthernore, neasuring part 22 nmay be configured to neasure
the paging trafftgoNolune oh eaehs32RAGCHE HRVMAY et ftefo NBt hed.
Furthernore, neasuring part 22 constantly or 135 FP03-0126-00 regul arly
moni tors, forpggchgPageng (900yR, WhennyrBEnHAf fRRidierstiad gl dnéntbhe
standby state in t%e | ocation registration area B, whereby it can neasure
the nunber ofhgBbEletabat itons dobel engtagibe aachs Sipaghrg Granp modéhe

| ocation registration area B. For exanple, measuring part 22 nakes
reference to &he pPags NGn@fedip irrmgaeniew abbhgiddb teeapunthehesaumber of
nobile stations 1 in each paging group and in each |ocation registration
area, 1oher ebyrétueas monidodr tderdfeatnbbe promssidimost atdronshd dehengi ng
to the location registration area B, for each pagi ng group. Furthernore,
measuri ng parhaR@, mehelne tonfngbi éidcabiopaswr eortdetaumodri fof thes | Ehe
stations 1 belonging to each paging group, by any other nethod. 15

NMor eover, neasobihg Earatizéh consitsanthy tdre rejakar impdwnandr asf opoeadh
pagi ng group, the data volune of incomng calls directed to nobile stations
1 | ocation-regnsberedewn gdwinocaredn Fegi seryeiromedewss thereaging
measuring the volune of data transmtted at 20 the tim ng of each pagi ng
group in the toeéfion ralyi $teat FOAPAFEAVB. TeceBthoRed i™Hdt9% hddaFBevol ume
of an incom ng call can be determ ned %y t he nunber of packets. in the

i ncontfg cal | Paginfie Peried Peptikinpl €5 a&lany awplir 4 yoFl bhsatseat i ons

2b covering the _ _ , _ ,
by the mobile station 1 (i.e., the paging period used

for the intermittent reception before the movement of
the paging area by the mobile station 1) (908). For
example, 1if the paging period B is notified of by the
20 mobile station 1, the server measures the paging
traffics at the respective reception timings B1l-B3 in
the paging period B.
Then the server determines at 904, whether there
is a margin in traffic at each reception timing in the
25 paging period B (904). The determination on the

presence or absence of a margin herein can be made by



25 cells 3 in the location registration area B, nmeasuring part 22 measures
the volune of data such as the nunber 136 FPO3- 0126- 00 of packets of
incomng calls arriving in a fixed duration at each base station Zg3h8o6-00
vol une of data such as the nunmber of packets of incomng calls accunulat f

at that tinme in the buffer of each base 5 station 2b, etc., for each of
nobi l e stations 1 as destinations of the incomng calls. This enabl es
measuring part 22 to grasp t he vol une of data of incomng calls for each of

mobi | e stati 0830 %FJQ o tsﬁ%%%u nshﬂmr_ﬂtm% reter Eghee é\%}qagi;gspgmup

10 management o grasp the paging group to which eac

station 1 belgn 8ffiod E%n JBRARMI 119, paWﬁergthQt abra%ﬁmﬁa,\t%&arr%@fgéigt §sSUCh
of pac

as the nunber ets of incomng calls Iin each paging group, fromthe

volume of dataygHch s d hﬁsmgrbﬁrargf inPagkels Hfrilo Lecam ige£alds fRE each
of receiving nobrle stations 1, and the paging group to which each nobile

station 1 bel ppgsytTBhS PehIhES, TERRW | RERAN L Or DN teet heogaia
vol une of incomng calls for éach of pagi ng groups. Furthernore, measuring

part 22 may bgr20i6ANnhi gy athd ord@astient Bemyabum® tof datar-dimngoosjed in
each paging group, by any other method. Measuring part 22 notifies

control ler 2308f trhe pepepg HHUP WHERerthd@ndetRemivasuoameat rasul 18 such
as the paging traffic volunme of each paging group, the 25 nunber of nobile

stations |, thgadatthet® UDE O iMEPFING i¢Al tBaE6ipOkIY eestREOoRsE 1thetc. in
the 137 FP03-0126-00 | ocation registration area B thus neasured.
Furthernore, Aeasptiog pamtindd,retes dsetvet hfcaBazusete tesfficsabte 24c,

t he pagi ng group nunbers and the nmeasurenment results such as the traffic
volume 5 of etkéd pagipwrtgrauprethptihonberimingobiihe shat iodherl, phhéndat a
vol ume of incomng calls to nobile stations 1, etc. in the |ocation
regi sldati on peedod tithe messinedpekkadurd ngs par tre2@indlmen peandbdatay t he
measurement on a regul ar basis, regularly updates the traffic volume, 10
t he nunber of (#bbi| eastiat dehsriiinaad thasddt aonol the ofedntbni a§ chhes to
mobil e stations 1 in the neasurenent result table 24c. In the case where
measuri ng parte23upemenptnswhithegasivegeedts on ndrericusi bhmpbigttidth a
assi gnment of the paging grou by controller 23,
margin 1in traf (912). The determination on the
presence or absence of a margin at each reception
15 timing herein can be made by adopting a method similar
to the traffic evaluation method at above 910. When at
912 there 1is a reception timing with a margin in
traffic, the server notifies the mobile station 1 of
the reception timing (913). On the other hand, when
20 there is no reception timing with a margin in traffic,
the server notifies the mobile station 1 to maintain
the current state (906).
In the above configuration, the location
information managing server instructs the mobile

25 station to change both or either of the paging period

and the reception timing, according to both or either



15 neasurenent result table 24c may be configured to retain the neasurenent
results before the next neasurenent and then discard the data after a | apse
of a predetermned tine. Controller 23 is connected to network int 1 ).
21, to neasuring part 22, and to database 24. Controller 23 is a %q%éﬁ% 00
group detecting neans for detecting a designated paging group out of a
plurality of paging groups on the basis of predeterm ned information. Wen
network interface 21 detects a 25 change of the |ocation registration area
of a nobile stati 1 trolker, 43 Assisgas ithe MR I, stagien 1,34138
FP03-0126- 00 égsitg%at géﬁ%%gi n% grmoup ]ge::t gct e&. NarrePy, upon ae halﬁge of the
| ocati on regi LQn.ar f il& stati QAqLl+hGO Il ere 23eASS5 008 the
nobi | e statio%gég%hg égs?%ﬁg% agl ng group. % %p é#?iéngy, ne?mork
interface 21 el i%@% : L et Lo regist rad | r eqYgsLand
transmts it F%gcg\ét@’?gﬁ&grv%z , aer%'qtcﬁ{e contrg%)l er Zﬁa%q%’;bs teﬂe s%gnal,
wher eby netwotk intetface 2l dgtects egcurkence af the.change ofohhe

| ocation 10 régi§$%§§igﬁﬁ§%§%. On this occasion, controller 23 a%qu!?es t he
locatign regi stratbAnnaked hBvek tihed agrl iondeH&dd AtdPNi AreRe SHREBC TO
the change of the location information and the paging group nunber of the
pagi ng group gfethe tPidsosiat seationf R EILSI gnakvibglhdfed ogatbon

regi stration request. Controller 23 receives the notification of the

measur enent 1 egdl §1EeMMIRRS WHAHL A thd2s dadpdetaets tdie destipwatadepagi ng
group in the location registration area B on the basis of the neasurenent
20 result. InwhBis aase mé®Nlsokkaridd detecicushe Hasigaatedrgpgingogr oup,
based on the paging traffic volume in each paging group in the |ocation
regi stration areasBeepommianbess contoold atew?3pagingt araapagimgigranp with
| ow paging traffic volunme 25 out of the paging groups in the |ocation

regi stoati on areatBaapd cdeteectistehripadi my gtbep lasad idesi gnid emat 36n
FP03-0126- 00 pagi ng group. Furthernore,. controller 23 detects the

desi gnat ed paganggingumebased endt hehewumbbrd lef #odiienstariforsnsl bkeongi ng
to each paging group in the location registration area B. For exanple,
controller intermittent reception in the paging period and at the

reception timing based on the change instruction;

therefore, it 1is feasible to achieve the effects of

15 circumventing the problem of congestion of paging

traffic at a specific reception timing in the paging

area and, at the same time as it, smoothing the paging
traffics at the respective reception timings.

Without any notification from mobile station 1,

20 the server evaluates the current traffic at the

reception timing in the paging period of intermittent

reception at the mobile station 1 and, 1if location

information managing server 5 determines that the

traffic 1is heavy, the server searches for another

25 reception timing or another paging period with a

margin, notifies the mobile station 1 of the reception



5 23 selects a paging group with a small nunber of bel onging nobile
stations and with a small nunber of nobile stations in the standby state
out of the paging groups in the |location registration area B and det®ri®26-00
the pagi ng group as a desi gnated pagi ng group. 10 Furthernore, controller
23 detects the designated pagi ng group, based on the volune of data
transmtted at the timng of each paging group in the location registration
area B after the change. For exanple, controller 23 selects a paging group
with | ow vol uermeﬁ%l%rt rems mphyed gdaer dd Qi tRAG Nea B PHPS oen dhethacation
regi stration area B and detects the paging group as a desi gnated pagi ng
group. As desgpthpd abye, ma®ls ol tRE 23neBy1Sel etdatd d3R0i 19 gpe¥Porhased
on one of the paging traffic volume, the nunber of nobile 20 stations 1,
and the vol unenpérdatachtansdddteibt therkiroireg afvaachipagifgsgaQen, or
may sel ect a paging group, based on two or all of the paging traffic

vol ume, the nunbeeast HBbithe Payirwpstiarand the trhel wecadt ded acihangnitted
at the timng of each paging group, 25 and detect the paging group as a
desi gnat ed paghndn@eauttedt rEEEB+Qd2A6- 0Dt | A st heegasi®l ©f thi gqu2dRlyas
descri bed above, nobile station 1 belongs to the paging group 9a with the
pagi ng group oLeberthé tahgéetiohi gta2®B) in the |location registration area
A before the change. It is 5 assuned herein that the paging traffic vol ume
of the pagi ng group(4i t hSekenpagiprmparsinaunbperatidh” icsf hi bcabtlohhat of
the paging group with the paging group nunber of "2" is low, in the

| ocati on regi snfatmahianemaBaghingt Begvease, controller 23 selects the
pagi ng 10 group with the pagi ng group nunber of "2" as a designated pagi ng
group in the |ocatiDreregestndt i @ragess Biandoderationt hefhaglagagionp as a
desi gnated paging group. Controller 23 may be configured to regularly 15
recei ¥@ the noefermation dENAYENEaSYFEREND Mesll t babeigs cadidied oghenen
registration area fromneasuring part 22. Furthernore, controller 23 may be
configured toFi%istrbt neabRERhgoPar LnE2 MG tieas umanaEigagi FREYSAf f Pc

vol ume, the nunber of nobile stations, the 20 volunme of data of incom ng
calls to nobifetermingss whetdier fhereacks| dcabPbhfiegtieratebnaare@von the
occasion of performng the assjgnnment of the paging group, and to_receive
the notificatFomnettife hﬁE@uFE%eﬁ%eFQSHPF?IQ¥t4ﬂ e, Okorit? of t8#P23 25

designates a ty e of an itemto be neasured and .instructs neasuring gart 22
to neasure itS &Eﬁeﬁ”;’/,aﬂi?vemﬁﬁés}ﬁf%ﬁo@ew paging area, from mobll

15 station 1 (1001). When there is no notification from
mobile station 1 herein, the server evaluates the
current traffic at the reception timing in the paging
period wused for intermittent reception by mobile
station 1 in the paging area under control thereof, for

20 example, at intervals of a fixed time. For example,
supposing the mobile station 1 is under intermittent
reception at the reception timing Al in the paging
period A at this moment, base station 2 evaluates the
traffic at the reception timing Al in the paging period

25 A in the paging area under control thereof (1010). For

example, the evaluation on traffic volume herein is



controll er 23 designates one, or two or nore, or all of the paging traffic
vol unme, the nunber of nobile stations 1, and the data vol une of incom ng
calls to nobile stations 1, and gives an instruction of the 5 meaRu3eatec-00
Mor eover, controller 23 also perforns control on network interface 21. Wen
controller 23 detects a designated paging group in the |ocation

registration area B, it determ nes whether the pagi ng group nunber 10 of

t he designated paging group is identical to or different fromthe paging

group nunber .of .t Be RIAYI BYS RAMIWL Y O¥Rel nodtiuded hanbbe SIfHnabbiQeof
| ocation registration request transmtted fromnetwork interface 21. Wen

the paging géeHEiBHEb%hdéfr ther OFEVE aist 12 epagicngngraipthe detéptenh from
that of the designated paging group, that is, when there is a change of the
pagi ng groupy; @Ak i ein23 rasspagsnyhedmind eastiai i ehel gdpintpsiageat ed
pagi ng group éetected. Then controller 23 transmts to network interface
21, 20 infor gREEeN congRal , 1viaonta niverdde paging guekpraunbemobf lehe

desi gnat ed pagi ng group thus assigned, in correspondence to the nobile
stati@n I D ofthheomabidrRieyt aihoariittentotriekbypttien i | ehst atceptloof
conpletion of the location registration and instruct the nobile 25 station
1 to change theipa@ Nnp1gRGUPandn e adnear fraqd, tivert tafif pagiaty gheup
nunber of the previous 142 FPO3- 0l 26- 00 paging group is identical to that
of the desi grategtpag nigrioup, Ale. wiwhen & hepeedsteonihadge tor ffie pagi ng
group, controller 23 does not assign the designated pagi ng group detected,
to the nobil ehgteahioad.5 Itand giotesi Mhdnsthecevahuabinet WeEkRoAst 8fface 21.
In this case, therefore, network interface 21 does not performthe
notificationneft tlHenipmgl ngo gtbepenandethef aviel Whisiemated PagicRdrdesup to
the nobile station 1 and perfornms only the notification of ~ conpletion of
10 | qoati on oegi Sty amiyorotthent e thsisd | dhan afhenaoven the case of Fig. 21A

t he pagi ng group as the previous pagi ng group has the pagi ng group nunber
"1," and the contr il exbafes edRilResthha OFtatP@ndiJfW:e‘?@PﬁtW%ni“taﬁ’é“ﬁé’éﬁ ng
group nunber "2" of the paging group being 15 the designated pagi gr oup
and t hat theﬁ@ﬁﬁ?ﬂaiﬂﬂﬂxﬁyﬁﬁrt%k?pﬁ&ﬁ%@l%roﬁﬁg ?HQEEFOPZ,%BG%Fr&ﬁgér 23
assigns the nobile station 1 the designa%ed ﬁagin 8ro B deaﬁ%}ed,
transnits i nfldBratareh SiGgre® d9tRmBF nFRg 2K8 ﬁggi g 3 SupRSESr 9D of
t he desi gnated pagi ng 20 group ass to net k interface

i gned, 1

provi des t he mekiile 3 bHORF EBﬂpFégi@@QﬁnqoEﬁ%fghcrgaﬁgFFaﬂéégﬁﬁb t he

i nstruction of change of the ga in%.%rou to tgginnbi e gta&%gn Lm

Fur t Her nor e, GERRUHIRE BB a8 Pgﬁé the it 55 St at o5 1 tHE designat ed

paging group I n, the, I 95al! 28, keghstiabonAgh & Spdchberaghier adds and
by location information managing server 5. Location
information managing server - 5 has ~table 17A for .
recognizing the mobile stations located in the paging

20 area under management and having moved into the sleep

mode, and this table 17A stores a correspondence among
identification numbers of mobile stations (MT1, MTZ2,
etc.), paging periods of the mobile stations under
intermittent reception, paging areas where the mobile

25 stations are under location registration, and service

classes to which the mobile stations belong. Location



FP03- 0126- 00 t he pagi ng group nunber of the designated paging group into
pagi ng group nmanagenent table 24b. Specifically, controller 23 records the
pagi ng group number "2" of the paging group being the designatedFpag-ng26-00
group, in 5 correspondence to the nobile station ID of the nobile station 1
assigned the designated paging group, in the region of the |ocation
registration area B in the pagi ng group managenent table 24b. In this
manner, controller 23 registers the relation between the nobile 10 station

I D of the nofi LONnminald nghes gl NgsgmewWp thwarbeabokst hemagimg group
to which théB%% ¥ﬁ%@£%atpoﬁ %qgglongs, to automatically create the paging

group nmanagegpnt gﬁglggn%‘lh:hézu?éeﬁﬁ@@%ri&lfd§raﬁ@nfrreeleb&rioi‘ﬁ aginges the
15 signal 10 0 ocation registration request, it records the |ocation
registrationi@regﬁé[)fgsﬁgg%iygwIéggﬁi@g1rdxﬂégéiuionTaéeathhméudbﬂBin t he
signal, into the [ocation managenent table 24a, thereby performng the
| ocation registyali ofg Sglglehf bgablyineorired ldila X 2Gnd@chorseadie dbcation
registration area | D of the |ocation registration area B in correspondence

to th? ”Dbi|§a§£ﬁ§i%&éé@}ﬁatQ%ﬂﬁéﬁﬂdhdéﬁ&éobetwbéwlﬁﬁemMIfih@tionation
regi stration réquest, into the |ocation nmanagenent table 24a. In this way,
control | er 23,28.¢80b%t ABB 1l Be staltdlonen Welewem tdienitobéne seaepbhonD of
the nobile station 1 and the |location registration area 144  FP03-0126-00
I D of the | ogat hopafedigsbeatiodn cares sppndiingh thetbr¢bevant i BAYINHel ongs,
creates the | ocation managenent table 24a, and nanages the |ocation

i nformation gfcAPbiang Heatdpimich Hibbisetbeaepdn Bng IYheetafeber Lied

bel ow. As shown in Fig. 21A, nobile station 1 is conprised of radio part 41
and control | g 43 scansbhhitguaedoiparsimillds Eashéeted P® ORMRIEeP42.
Radio part 41 is a requesting nmeans for, with novenent into a |ocation 10
regi sprati ontaeeaetiviifoer entafsarmhéreincasi oner dgi tiadh ofReFea2bf Ehe
current location registration, detecting the nmovenent and sendj ng a

| ocation regirstilattione acéasehdimge veigbstquikfnees nBfe PHART PaFt 181 is an
acquiring neans for receiving the 15 informatjion signal from base,station
2a, 2b and astubniody o esayirrRe grBap 20MANTHRL t 61F8cSIAES h Oﬁaﬁﬁﬁﬁ si gnal
in the new |l ocation registration area, qut of the information notified of.
Speci fi cal | yguichinlessst &€i oRTPCEFEREM t &5t h8Otoc &AM TSy SPFat PONST

saving or the 1like 1s required, and the present
15 invention can also be applied to the other cases that
can be subjected to classification.

When at 1010 there is a free space in traffic,
location information managing server 5 conducts
nothing. On the other hand, when the traffic is heavy,

20 the server measures the traffic at the other reception
timings A2, A3 in the paging period A and the traffic
in the other paging periods B, C (1011) . Then the
server determines, based on the result of the
measurement, whether there is a reception timing or a

25 paging period with a margin in traffic (1012). The

determination on the presence or absence of a margin at



20 request signal 10 to location information managi ng server 5 on the
occasi on of occurrence of a change of the location registration area and
receives the information signal 11 containing the paging group numgiz 9f126-00
t he desi gnated pagi ng group assigned as a 25 paging group of timng to
receive the paging signal in the new location registration area B, by the

| ocati on 145 FPO3-0126-00 infornmati on managi ng server 5, from/location

i nformati on managi ng server 5 through conmunicati on network 4 and base

station 2b. RadiR Ratkptioh als{fie hdfe il Qéﬁaﬁoieo'ﬁla%ega%i%%o%ﬁiﬁ ntrol ler

42 only when receiving the information signal 11 cont e paging
group number. nEURLAEr DRI aF A0S RHL 4k S f%%%lh%@o%s fethbd VLRI

means for receiving the paging signal transmtted from base station 2a, 2b,
based on the 1f,6@ntip®h_ by controller 42. Radio part 41 perforns
intermttent reception of the paging signal at the timng of the designated

pagi ng group. Radi oypaxt Al abso alnwwys EL%CGAV%cTe%%i%%mE%iﬁiEQQﬁl with
the location registration area ID transmtted frombase 15 stafion 2a, 2b

and trgnsfer Spé?@néecﬁéﬂf@d contdrpl asi@Aakiho LONtQIAM@IC,42nBUr s8eyapre,
radio part 41 also functions as a transmtting neans for transmtting the

| ocation regi gbtatiep neuUesdbslgnakat@onbaseds ofhbhe LT N PYikdng
controller 42. Radio part 41 transmits the |location registration request

signal 10 to bpcahiopaiging Mhdd iy Meeagb AgtRer withy tdudniedi haseo staki on
2a, 2b and comuni cation network 4. Controller 42 is a setting changing
means for, 25swhenceadilaespar(tl 04 3ecedneshiche thyfroreid orwiségnethe & onsbase
station 2a, 2b, changing the setting of the paging 146 FP03-0126- 00
neither a reception timing nor a paging period with a
10 margin in traffic, the server notifies the mobile
station 1 to maintain the current state (1006).
Incidentally, when at 1001 there is a
notification from mobile station 1, the server
determines whether the notification is one to notify
15 that the mobile station 1 newly moves into the sleep
mode (1002). If the notification is one to notify that
the mobile station newly moves into the sleep mode, the
server checks the service class of the mobile station 1
and measures the traffic in the paging period A
20 corresponding to the service class for intermittent
reception by the mobile station 1 (1003) and the server
determines whether there is a margin in traffic in the
paging period (1004). The determination on the
presence or absence of a margin herein can be made by

25 adopting a method similar to the traffic evaluation

method at above 1010.
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group in accordance with the information notified of. Controller 42 changes
the setting of the paging group when the paging group infornation is
included in the information notified of by base station 2a, 2b i nwgn3-0126-00
response to the location registration area change request by radio part 41.
First, controller 42 determ nes whether the paging group information is
included in the information notified of by base station 2a, 2b. In this
case, controller 42 determ nes whether 10 there is a notification of the
paging group numbep,gh the detlgRaladRA0AY CIGUPLE! oML OEABERN LS &

i nformation managi ng server 5. Specifically, wth transm ssion of

i nformation gi 11 _co kRl Ag e i YU i fg om1r,adic@epart

41, controll %Fggghde er me%l%gfilg t%l{a.l.t t%}?%rg%icgt he rpno'zgiqf@[i[lcadtfi on of the

pagi ng group_nuuher;, v {ApUE tHANSHEISS] ON 5@k tiikhor Mbifon:si ghali 1hble

cont ai ni ng t Re pagi ng group nunber, 1t determ nes that there is no
notification %fce%).tﬁﬁ..oﬁ)iag:!i'?tﬁr%" UHESHUES - £ YheRe Coat v okber142sdqtienm)nes that
there is a 26 notification of the pagi ng group number and when the pagi ng
group gi nf or ma,i-0Ns 4 Sy 1NC) UhBENI tHd1esk Ry OEBRId s NOL KT itee OfeaContine | er 42
acqui res the paging group nunber of the designated paging group from
information ghgnal 1lgont skpivag t hesPagiag gheup mobiler . 2bathonr old er 42
changes the setting of the timng for reception of the paging signal to the
timng of theeldptidnPAAmRp0-esigmaded paglagggr asppasgubled. ifhen
controller 42 controls radio part ‘41 so as to receive the paging signal at
the timng obrdre desi gnaiedopagim@rgreoupt wehhlt He gEagi ngn gtbap ofdveyer
after the change of the 5 setting. On the other hand, when it is determ ned
that there i $amel,Naihdn CBhéoretfe riimatAgimgaygr d0p4nurbethaindtiveer e pagi ng
group information is included in the information notified of, controller 42
does 1ot per ey mdbgihe imhangef Hifct be dB8td | ngceptipni ryiMiorg r&éepttihen of

t he paging signal. Then controller 42 continuously uses the previous pagi ng
group to whi glertvee nakilsarsisat tbe btrefiféd iatt Hehe ocdiliaoh reFieRtifn on
area A before the change of the location registration area, in 15 the new

| ocati on regitstriatdsorA2s eA3Bias thed | paghdy period A and the traffic

in the other paging periods B, C (1011). Then the

server determines, based on the result of the
15 measurement, whether there is a reception timing or a

paging period with a margin in traffic (1012). The

determination on the presence or absence of a margin at

each reception timing herein can be made by adopting a

method similar to the traffic evaluation method at
20 above 1010.

When at 1012 there is a reception timing or a
paging period with a margin in traffic, the server
notifies the mobile station 1 of the reception timing
or the paging period, or of the both, according to the

25 service class (1013). On the other hand, when there is

neither a reception timing nor a paging period with a
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controls radio part 41 so as to receive the paging signal at the tim ng of

t he previous pagi ng group. Furthernore, controller 42 generates the

| ocation registration request signal 10 and controls radi o part 2fpH-ES®@ &S00
to transmt the location registration request signal 10. Controller 42
acquires the control signal with the location registration area |ID received
by radio part 41, fromthe radio part 41. Wien acknow edgi ng a change of

the location registration 25 area IDin the control signal, controller 42

determ nes that therenistasehange ehet hgekoeati aBtAedkest r @hkoNmdd8le
FP03- 0126- 00 arga, and generates the location registration request signal

10. Control | gk ¢2.generat gs ithairoead euregistsaiton regeest signal 10
containing a request for change of the location registration area and the

pagi ng 5 group NUuMRgEnOhtt e oRr &0 U thiafi dwt WPUPré@ Mbbehet Beanabinl e
station belonged in the |location registration area before the change of the

| ocati on reghstiatian Hearo TheBiggnthakl ehdAhdbansfetstibe Loaailgn
regi stration request signal 10 generated, to radio part 10 41 to instruct

and centrol padie@ PanitAl the trenssp t médé o | ohat i serivetor detieamimesagi ng
server 5. In the case of Fig. 21A, radio part 41 initially receives the

control signghegBRt-ai phag ndeifDeation riegi sieat ton weebfy Dtifatt hehleocat i on
registration area 15 A. Then the nobile station 1 noves fromthe | ocation

regi strati onmapeaeA dtovairdh t hechangesomhreegi Ide@at sbatar ¢a0B7and hmees to

t he border between the |location registration area A and the location

regi strati ontaeeanBrifhen¢ipan iadi onparto4haonks tthatecdibhee tmiedidentrol

20 signal containing the location registration area ID of the | ocation

regi strationsaa¢doB Thehehges, tont séelepr PabekndWeedzrEvehachelfks

| ocation registration area IDin the control signal has changed to the

| ocatlidon r egitkier atamonice eala$s oLt Kbel seitiilen Y3 i stranfoReassdes and

determ nes that there occurred a change of the |ocation registration area.

Then 149 the paging traffics at the respective reception timings
in the paging period designated by the mobile station 1
(1008) . For example, let us suppose herein that the
mobile station 1 is about to change from the paging

15 period A to the paging period B and designated the
paging period B as a period after the change.
Therefore, at 1008 the server measures the paging
traffics at  the respective  reception timings B1-B3 in
the designated paging period B.
20 Then the server determines at 1004, whether there

is a margin in traffic at each reception timing in the
paging period B (1004). The determination on the
presence or absence of a margin herein can be made by
adopting a method similar to the traffic evaluation

25 method at above 1010. When the determination at 1004

is that there is a margin in traffic at either of the

] | 101



FP03-0126-00 controller 42 generates the | ocation registration request

signal 10 containing the location registration area ID of the new | ocation
regi stration area B and the pagi ng group nunmber "1" of the pagi ngpgBReOp2%a 00
(cf. 5 Fig. 21B) being the previous paging group to which the nobile

station belonged in the location registration area A, and nmakes radi o part
41 transmt it to location information managi ng server 5. Then radio part

41 receives the information 10 signal 11 containing the paging group

nunber, frombass:stati ein2hgs50 thet thewant nojdifid? ageei resbibe paging
group nunber "2" of the paging group being the designated paging group.

Control | er 4§t&‘8]§89931t hef Sethé Nnar&epbeohi Nt ngifigr weerptaomatgihe paging
15 signal fromthe timng of the paging group with the paging group nunber

"1" to the tjnipgqohqt h® PelE NGeGrvae Welhsshe yoagi)ng gonuhrunbehe 2"
acquired. This causeS radio part 41 to performintermttent reception of

the paging shgnRal ahehhetd niegeohihheipagiaty POUPi20 toat( cfhere gis21C)
wi th the paging group nunber "2," in the location registration area B.
(Mobi ke conmypi cakirgAnmetihodxrAfifiki | etcormintieat iah neEtdodrpeepdiand with
use of the nobile conmmunication systemw || be described
timings, the server measures the traffics at the
respective reception timings in the other paging period
(the paging period C as a remaining candidate) (1011)
and determines, based on the result of the measurement,
10 whether there is a reception timing with a margin in
traffic (1012). The determination on the presence or
absence of a margin at each reception timing herein can
be made by adopting a method similar to the traffic
evaluation method at above 1010. When at 1012 there is
15 a reception timing with a margin in traffic, the server
notifies the mobile station 1 of the reception timing,
according to the service class (1013). On the other
hand, when there is no reception timing with a margin
in traffic, the server notifies the mobile station 1 to
20 maintain the current state (1006).
When at 1007 the notification from mobile station
1 is not one to notify that the mobile station 1
changes the sleep state, the server determines whether
the notification is one to notify that the mobile

25 station 1 is in the sleep mode and has moved into a new

paging area (1009). When the notification is not one
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25 below. First, the operation of |ocation information nmanagi ng server 5

w Il be described. Fig. 23 is a 150 FP03-0126-00 fl owchart show ng the
operation procedure of l|ocation information managing server 5. At gdesfdisé_qo
step, location informati on nmanagi ng server 5 nonitors whether there I1s a

| ocation registration request fromnobile 5 station 1 (S101). Specifically,
a determnation is nmade on whether control part 23 of location information
managi ng server 5 acquired the location registration request signal 10 from
mobi l'e statiofol dgxitfeyy treei wak biopetwordedttsy f ace 21 and Hd agskepred to
controller 10 23. Wien a step (S101) there is a location registration
request in thgolecandomdLahsteat ﬁglﬁoaraean&fpgg&frgbialr%as,t atg Ongdryhecation
i nformati on managi ng server 5 neasures the paging traffic volune at the 15
timng of eachepaghBgter QUR1 td hedoratih pLgtst 8kl ON G egnB, othe nunber
of nobile stations 1 belonging to each paging group in the |ocation

regi stration naea, Bwhiehe tiod unet 0Fidataocar risvidige atot R thify NehHf eagh
paging group in the location 20 registration area B, or thé |ike (S102).
Speci fbcal | y, mebhleoldtartizh ol liacaihonhenf o1 88bi A dBNAGHNG LT MY e 8
instructs neasuring part 22 to neasure the paging traffic volune or the
nunber of nobihetostatnewnspdgimgeackapadityg gepupri ahkeb&sl agad | 98rvice
registration area B, 25 or the volune of data arriving at the tim ng of
each pagi ng gcbaps afid ttHemaokehser shgtpant 22apér heasurele thEl paging

FP03- 0126- 00 neasurenent thereof. On the other hand, when at step (S101)
there is no |braffonsreyi stthat i paspeqbese, tecewtdoni rfiorivegs odnmabhAgi ng
server 5 continues nonitoring whether there is a location registration 5
request. LocaRa@dhngnberied o Wehbed ngfserharg 5wihkn thel evt 5ifi dasignat ed
pagizg group in the location registration area B, based on the result of

t he ne@surenegpy ahestopilsiopyatien detldotss st heh®agaagny0 rpmigsd assead

desi gnated pagi ng group (S103). Specifically, controller 23 of |ocation

i nf or mati on rrg%‘é\gilﬁkj:esl‘éqrme@ r E6GePES orhebAdPiki cllt¢ orrheingehe offeatlue enent
result fromneasuring part 22, and selects a paging group with | ow pagi ng
traffic vol uRADIRY ofaeR t Y p&fenglhgPdlps $hathen| oblat i dP3®Bgi st rBefon
area B, or selects a paging group with a small number of bel onging nobile
stations 1 artF3fR+ea §’%’§Irle N eP28f NRp G el ed aBi difs Bothfind Sfankvy

state, out of tree in roups in the location registration area B, or
the mog?ge(%égtfgh 1, the server meégures the paging

15 traffics at the respective reception timings B1-B3 in
the paging period B.

Then the server determines at 1004, whether there
is a margin in traffic at each reception timing in the
paging period B (1004). The determination on the

20 presence or absence of a margin herein can be made by
adopting a method similar to the traffic evaluation
method at above 1010. When the determination at 1004
is that there is a margin in traffic at either of the
reception timings, the server notifies the mobile
25 station 1 of the reception timing with a margin (1005).

On the other hand, when the determination at 1004 is

- 103



20 selects a paging group with [ ow volune of data to be transmtted, out of
the paging groups in the location registration area B, based on the
nmeasurenent result. Then location information nanagi ng server 5 d RU8% - 00
whet her the pagi ng group nunber of the 25 designated pagi ng group detecte

is identical to or different fromthe pagi ng group nunber of the previous

152 FP03- 0126- 00 paging group (S104). Specifically, controller 23 of

| ocation information managi ng server 5 determ nes whet her the pagi ng group
nunber of the.ggsi ghanad pagidy GLOUPLT Sl depbEeat Lo oLs dhltersant chgom the

5 pagi ng group nunmber of the previoUs pagl ng group incl uded i n the location

regi stration i l; tr f f e 2 When
R i E o R T T

different fromghal _eéﬁaféorge&bgmahe%jﬁéﬂigpt dh0UPn e | gealons hp{ Qgmat i on

managi ng server 5 assigns the nobile station e desi gnat ed pagi ng~group

and notifies fhe; ggbilk@estald oy 1lpafibhe dDas Ng FHeRWR WPt a0 hh€e)
desi gnat ed pagi ng group assigned %8105). On the other hand, when at step 15

(S104) st he twpy P8Y) NGarkd Ok FUHIEISs AT Al or 0G¢alel OR ek @r MBEI Ofhe
managi ng server 5 does not notify the nobile station 1 of the pagi ng group

nunber of thenggeshgentad, PREELREeH BURreaNd FOVR: At iIFrEP IS8 withnal 1y,
| ocation information managi ng server 5 20 adds and records the pagi ng group

nunber of thepgegignatedtpadgifig groOP2j Nt o the RRGHJEIHLDbBBAJEPRat
tabl e 24b (S106). Specifically, controller 23 of |ocation information

managi Nng serVvereSefi€6ordls tdiesqrage n@ r aupmawagher et tdecHestgnapedopagi ng
group 25 in correspondence to the nobile station ID of the nobile station 1
assi gned t he teosigahedepagicay dgreoumpdd oy aBBP3i0§26 G:tiliod heimebaon of
the location registration area B in the paging group nmanagenent table 24b.
Location i nf otomthen tmatfigevalvetisnr epddtoat| 3t pebbuensl @lfe. op@nati ons
at the steps (S101) to (S106).
at 1012 there is a reception timing with a margin in
traffic, the server notifies the mobile station 1 of
the reception timing, according to the service class
(1013). On the other hand, when there is no reception
15 timing with a margin in traffic, the server notifies
the mobile station 1 to maintain the current state
(1006) .
The above configuration enables the setting of
both or either of the paging period and the reception
20 timing, according to the service class of the mobile
station, whereby it is feasible to implement
appropriate intermittent reception according to the
service class at the mobile station. For example, the
real time class or the non-real time class can be set

25 as a service class for the mobile station, and by

setting a long paging period for the mobile station in
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5 The operation of nobile station 1 wll be described next. Fig. 24 is a

fl owchart show ng the operation procedure of nobile station 1. First,

mobil e station 1 nakes a |ocation registration request when changigg3f919%8-00
the location registration area A to the 10 |ocation registration area B
(S201). Specifically, controller 42 of nobile station 1 generates the

| ocation registration request signal 10 and radio part 41 transmts the

| ocation registration request signal 10 to | ocation infornmation managi ng

server 5. 15 é_ernaﬁb%sflsta&iin@ lopepdls the | geabil el pdfi@td ongpequest
at step (S201), it waits tfor a fixed tinme period and determ nes whet her

there is a nojjficathPne@kebRe vRAGRG GO W FIHEPET %y de: degi gnahgdepagi ng
group fromlocation I nfornmation 20 managi ng server (S202)." Specifically,
controller 4§p9§iﬂgbﬁle§i%‘datfcﬂn dndehpprhResstdaiod hene thg a-diot i Eigation
of the pagi ng grou unber, with transm ssion of information signal 11
contai ni ng the)pagi Ng+9LAWR HEMMNed rogasadl o Rar nidlinilde deier phyeag2s
that there is no notification of the paging group nunber, w thout
transngssion @é1hpfornmation signal 11 154  FP03-0126-00 containing the
pagi ng group nunber. When it is determned at step (S202) that there is a
notification of the(pagi muigioupphogbesial t hepdtest pnat ed fpagiogagienp,
nobil e station 1 changes the 5 setting of the timng for reception of the
pagi ng si gnal i ipothetibAi ngnatihbe séesiegnat ed pagi ng group with the paging
group nunber notified of (S203). Specifically, controller 42 of nobile
station 1 acquires The pawing grpupcasshay ofoddws diesh gnatfed 1Ocpagong
group frominformation signal 11 containing the pagi ng group nunber and
changes the seghfongatbohhamamiagingy ofether désivginhl edepagsng igreglipabbhl t he
pagi ng group nunber. On the other hand, when at step (S202) nobile 15
statipd 1 detBigineslthat Lbeaeibs ndnfotrimfeitdati omagfadirey paggrgeyr obp
nunber of the designated pagi ng group, controller 42 of nobile station 1
does not chandetéheisest iwietdier heherei ngsf ar netéfticenioh thE paghay
signal, and nmaintains the setting of the timng of the 20 Previous pagi ng
group to whi chraheifbbn| énspathen sBeerngedis wh He ¢hazde onl r elge se+8ePon
area A before the change of the |ocation registration area, to continuously
use the previatatpagrng BPEEpeRs20Mte PhéeWidAd i Gtaiedn ArSRaReRib§ whil e
performng 25 intermttent reception of the paging signal at the timng of
t he pagi ng gr%ﬁ@t%ﬁﬁslseftwgbb5).WQSB there is ndo notification from

15 mobile station 1, the server evaluates the current
traffic at the reception timing in the paging period
for intermittent reception of mobile station 1 in the
paging area under  control thereof, for example, at
intervals of a fixed time. For ekample, supposing the

20 mobile station 1 is under intermittent reception at the
reception timing Al in the paging period A at this
moment, base station 2 evaluates the traffic at the
reception timing Al in the paging period A in the
paging area under control thereof (1110). For example,

25 the evaluation on traffic volume herein is carried out

by comparing the actual number of mobile stations under
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FP03-0126-00 Specifically, controller 42 of nobile station 1 controls radio
part 41 so as to receive the paging signal at the set timng, so that radio
part 41 perforns intermttent reception at the timng in 5 accordgpeg \Wibix_og
the control of controller 42. Mobile station 1 repeatedly perforns the
operations at steps (S201) to (S205) . (Effects of the first enbodi nent)
According to the nobile conmunication system 10 |ocation information
managi ng server 5, nobile station 1, and nobile comuni cation nethod in the
first enbodi npnt.a3; deshEi hedghovs, Betwork iatephace 2dihecsi was the

| ocation registration request signal 10 to detect the change of the
l'ocation regigtsabbgingl @R fodont I G 8 g196ahk8R TRQASE rédh PR th
novenent of nobile Stafion 1. Furthernore, controller 23 detects the

desi gnat ed pagj g g O4Pe PHleOb ratRUhahibley sOfo PAHIIT O HUP: 508 Lhgebasi s
of the predetermned I nforfmati on. When network interface 21 detects a 20

change of theiwf:ﬁhi@ﬁeﬁ@gir%fde@tﬂi% a5 €2 tole MPOLLSE SERL tikhgCORiLRYI er 23
assigns the nobile station 1 the designated paging group detected. Finally,
network interfage,¢lcoophting the wehidrecstativp ¥ id® ehange ibe
| ocation registration area, of information 25 signal 11 containing the

pagi ng group el oprédieteenigaat et qrtidgtlredhoadsi gned hy cesteal | er
23. 156 FP03-0126-00 Therefore, controller 23 can be configured to assign

the desi gnat eghpagiche VaPuoDlyn Wherhdelswoskei miocer f Boei 24dd delcectise &e change
of the location registration area of current |ocation registration of 5
mobi | e st ati cand, tleedetratuaetvar khaiynber caneluzt echm alaoy betloanfhgtiied t o
transmt the information signal 11 containing the paging group nunber of

t he desi gnat echspagtihg gboup.only to the nobile station | subject to the
change only when there occurs a change of the 10 | ocation registration
area.l®or this reashn, abbeenobil@®@ tbeminication sypsbemacacrnefriacd gimyy
utilize the channel and reduce the | oad of paging control on controller 23.
Furt hernore, setvwerk5i nbgr usee Xbrhasxamel@agihg tsbdesupfadtids i ng8Aeans
for acquiring the previous paging group on the occasion of detecting the

| ocati on regiandatliédh &Srealeteriginef thsbi R¥esagei opf 1 thendnushers! |@f 23
acquires the pagi ng group nunber of the previous paging group acquired by
networ k i nt erfieleblelsetingsdans mhrescapithtiet refd ipadidgfouph atmper of

t he previous paging group acquired is identical to or different fromthat
of the desi gre¢efopagndg [dioupvainahiebntdol LErTE3Cassi Hhes t hd SRobiRe

station 1 the designated pagi ng group detected, only when the¥1are 25
diffetent. Net$®rRDPHt SFHII TR EIYY e¥aRBAPEs Afhethe tables ‘held by

location information managing server 5. Location
information managing server 5 has table 18A for
recognizing the mobile stations located in the paging
areas under management thereof and having moved into
20 the sleep mode, and this table 18A  stores a
correspondence between identification numbers of mobile
stations (MT1l, MT2, etc.) and paging areas where the
mobile stations are under location registration.
Location information managing server 5 also has table
25 18B used in managing the location information of mobile

stations and in managing the numbers of mobile stations
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information signal 11 containing the paging group 157 FP03-0126- 00 nunber
of the designated paging group to the nobile station 1 only when the paging
group nunber of the previous paging group is different fromthat ppothg126-00
desi gnated pagi ng group, with a change of the paging 5 group; whereas it
omts the notification to nobile station 1 when the pagi ng group nunber of
the previous paging group is identical to that of the designated paging
group, w thout change of the paging group. Therefore, the nobile

comuni catl oR SYHHrRfh tihi 28 10rd bscchapRel JEUR 1€ eELhYREY. and
Furthernore, the action of nobile station 1 is characterized by no need for
acqui ri ng UNReGESSAEYny Nhardwdi ONvol GREaPYa AChRhaVI Mecdhiei &6t itami®fgdlo need
for reception of redundant information signals. As a result, nobile station
1 can 15 expaigd baklerVosavine basgdngn ¥ea®fi oan@f w@ifd citense ofisp
reception time. Furthernore, controlléer 23 can performthe assignnment of
the pagi ng gr@hebasesy opatheopadhrg dad@ififd ca¥@h 8Bz atolrhe sbiofidescf each
pagi ng group in 20 each | ocation registration area, or based on the nunber
of moly | e st ydrqrenl RO Nk t Doeachnpags NG gneup len sthe ibogatinder
registration area B. For this reason, the nobile conmunication system can
prevent the cencemtitaidmn wicdhiei@agimgatpaging beadoadt carseepicndinZp
pagi ng group timng and thus snooth the paging traffic | oads on the
respective pag ngher oupievhhti spaysnglsBrea FPOGhdD1eddptfieasi Wiemitnayspr event
the paging signal frombeing transmtted twice or nore to nobile station 1
in the sane pagire®froup, wthin the sane frane. Therefore, it is feasible
to inplenent nore effective utilization 5 of the channel. Moreover,
controll er 23 can paehor mtt hé 1a$si gineenttreff fiilkke pag ng grfoes Iswsed,on t he
volume of data to be transmtted at the timng of each paging group in each
| ocatlilon r egilstaadtiicon adedorPetitini s mONpgavgn, eekViekn casesomgwcds n dat a
transm ssion or the like, in spite of |ow paging traffic volune of a paging
group or in swithingf. t Ba $id lothebarand, nvpehetbeatrsdfibeliongiesy o a
pagi ng group, the vol une beconmes high of data included in one incom ng cal
or location information managing server 5 searches for a

superordinate or subordinate location information
managing server with respect to the server 5 itself and
15 measures the traffic at the other reception timings A2,
A3 in the paging period A and the traffic in the other
paging periods B, C (1111). Then the server
determines, based on the result of the measurement,
whether there is a reception timing or a paging period
20 with a margin in traffic (1112). The determination on
the presence or absence of a margin at each reception
timing herein can be made by adopting a method similar

to the traffic evaluation method at above 1110.
When at 1112 there is a reception timing or a
25 paging period with a margin in traffic, the server

notifies the mobile station 1 of the reception timing
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15 of data received by one nobile station, it is feasible to surely prevent
the concentration of the paging traffic |load at a specific pagi ng group
timng and i nplenments better snoothing of the paging traffic |°ad%#3§1d¥%6—00
respective paging groups. 20 In nobile station 1, with novenent into a

| ocation registration area different fromthe |location registration area of
current |location registration, radio part 41 detects it and sends the

| ocation registration area change request. Wen radio part 41 25 receives

i nformation signahellfy; 25 S8t HoN o3b, ot s oh | 61 q42 GhangessLi
setting of the pagfn a&?@g%q%ggl FP03-8I26;00 accprd?né fb_t e iﬁ%ornation
notified of. Mg ,5961;99\:&9 R684R o RQTIRI AN 'asddéa:lwe@*n%nl{.égtion
information notified of by base station 2b in response to the [ocation
registration anea, £Hangs mEAHEIhf YRV Q13 PArt ohl 16O £19b) ehafld,
changes the setting of the paging group to the designated paging group of
the paging orgnpnnimbet INCINdechin LNGddRIBH | etnshgNalorlls JRgMREadio
part 41 receives the paging signal in the designated paging group.” 1

Accordsngly, BEPibE Stidth O %a9QQ% NOL RIWE i@ ACENLl 4RRBCERSA  Yies
informati on, and, therefore, does not have to receive redundant information

signals. As argensgiience stEaidre st atdomalircanieXpard batiehy savhtg based
on pronotion of efficiency of reception 15 tine. Furthernore,. when radio

part 41 does poioeeceive the information signal 11 containing the paging
group nunber, that is, when tile paging group information is not included
in the information not iafi edl @f hrelr@asei 20 astradt ofi bt i contirad emoRBle
controls radio part 41 to continuously use the previous pagi ng group and
recei ve the pagabgosi gnh) atthde tsexwgrof dédieepminésus phgthgrgrotpe in
the |l ocation registration area B. For this reason, w thout change of the
pagi ngo gr oup, nobbfiealbost asi onel tdoes tridly hHdnas tthependlor e t fiea thange of
setting of the paging group and thus does not have to 160 FP03-0126- 00
change the timewdyofmaezeptirdro ofthehespagibngmsdgnall10bj ch cdhefur ther
reduce the | oad of paging control. [Second enbodi nent]
notification is one to notify that the mobile station
newly moves into the sleep mode, the server measures
the traffic at a certain reception timing in the paging
15 period A (e.g., the reception timing Al) (1103) and
determines whether there is a margin in traffic at the
reception timing Al in the paging period A (1104). The
determination on the presence or absence of a margin
herein can be made by adopting a method similar to the
20 traffic evaluation method at above 1110.

When the determination at 1104 is that there is a
margin in traffic at the reception timing Al, the
server notifies the mobile station 1 of the available
reception timing Al (1103). On the other hand, when

25 the determination at 1104 is that there is no margin in

traffic at the reception timing Al, the location
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The second enbodi nent of Part 2 will be described 5 below with reference to
the draw ngs. (Configurations of nobile comrunication system and each

devi ce) The nobile comuni cation system according to the present epbadipaertgg
is substantially the sane as the 10 nobil e comuni cati on system shown in

Fig. 21A, except that the database 24 of the |ocation information nmanagi ng
server 5 shown in Figs. 22A-22C is replaced by database 224 shown in Figs.
25A- 25C and, in conjunction therewith, the operation is different in part

at 15 measuriy &?Hétﬁéna”Qm%%ﬂ%%9$lers@?VQf !ogaiiégbfgﬁgénatf@@ magpagi ng

server 5. For I'S reason, r aht description w be avoi ded about the

substanti al | y, RILL QDS Jhat abasgrd2fake COMPELEELNOf OO on
managemnent o0 tabl e 224a shown in Fig. 25A real tinme class paging group

management t%@ﬁ%ﬁrﬁ §@P¥‘@r'v@i€hgregé_@cta'ﬂ@ RO @lrid T8 Gltass] Paghag
group managenent table 224c shown in Fig. 25C. Service qualities requested
by nobile staflofndes 26nd Nt Fhgrie54c ikhel Bea W spHieh o asisess Ahge real
time class and the non-real time class. The real tinme class 161
FP03-0126-00 A5 fn SER¥ £8g9Ha! F)%M:iro%ﬂlﬂ rif £gal thhieipatiyr e heyving a
very short perm ssible dellay; for exanple, it is requested by nobile
station 1 perfQffAdg pRwibasPi CAureccomuunication, mpdce eagnunigaréen, and
so on. 5 The non-real "time class is a service quality not requiring the
real tinme natadechiindayi Mhsed ebat iviedy demgl peodi sshbl enatedwyemdot,
exanple, it is requested by nobile station. 1 perform ng data

comuni cat i onwhdtigs ef orherenibi lae rtcadptirorl cimibe okassipEodthoaqoar thdig 10
to the service quality requested. As described above, Fig. 25A shows the
use of the reaitiiaemakrain dnd momtfeal (1LbR) ¢l afheaslederwiica thical i ¢nes,

but there are no particular restrictions on the contents of service

qual itdes. Forhexpnpbenckoss IHosrmbabolfi tay navels sianebehuseeteast servi ce
qualities. Specifically, for keeping the |oss probability not nore than a
threshol d, ittimsippskebéent canske madeodsy padbabiihot p awthqashrairet barand
prepare a plurality of service classes wth different thresholds of |oss 20
probability. Bestestraffis avabupbishbhethoduss ddgveed 13f0-.urgency of data
included in inconmng calls or the like, as service qualities. The service
qual ities are prefdft yathokkl¢afiieire otsbei n§SEPREIPRI LI t €Fns2 of
control. 25 Database 224 includes pagi ng group nana%enent tables for the
respective S@w%@gqmqqqc@swlggz a margin in tratftfic, the server

15 notifies the mobile station 1 of the reception timing
or the paging period, or of the beoth and, at the same
time as it, the mobile station is added to the location
information managing server (1113). On the other hand,
when there 1s neither a reception timing nor a paging

20 period with a margin in traffic, the server notifies
the mobile station 1 to maintain the current state
(1106) .

When at 1102 the notification from the mobile
station 1 is not one to notify that the mobile station

25 1 newly moves into the sleep mode, the server

determines whether the notification is one to notify
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FP03-0126-00 Specifically, the database is provided with real tine class
pagi ng group nmanagenent table 224b of Fig. 25B and non-real tinme class

pagi ng group managenent table 224c of Fig. 25C. Real tine class gafiagl26-00
group 5 managenent table 224b retains the information about pagi ng groups
of nobile stations 1 requesting the service quality of the real tine class,
and non-real tine class paging group nmanagenent table 224c the information
about pagi ng groups of nobile stations 1 10 requesting the service quality
of the non-repl;tipe,cl 1 18Redd t 44 18n cliasehRa@idyy @heupsieeagesentet abl e
224b and non-real tine class paging group nmanagenent table 224c each are
sectioned int9;pegi onsnpfy t BRelhdtEShiesdt ¥én | @gatdras tegirdtrialy onhateas.
Real tinme class pagi ng group managenent table 224b and non-real tine class
pagi ng gr oupLBNaESHENE tabheidR4CL cataigdsi thd o leagh eftattke regions of
the location registration areas, a correspondence between nobile 20 station
| Ds of nobil gestati oy shdrathenpaegingt et edf ohcshatl ogad | paspegiiveat i on
area and pagi ng group nunbers of pagi ng groups assigned to the nobile
statigns 1 apdcepedohn simnepy oh ttice mphidimcst pekdod Heshhgdtodd obiyng wil |
describe a processing exanple in the 25 [ ocation registration area B. In
the present erbodibpeNle, s¥RASWr Mg PEXA8R2 63k udsPI3s@iechebempasdpgs, for
each of the service qualities, the paging traffic volune at the timng of
each pagi ng gxauplie) tdiet ochei oobidg sitatiam arés Bbaie henbbengle nobil e
stations 1 belonging to each paging group in the 5 | ocation registration
area B, and fhemvotherepaebidat apenideé fr ansnitheedoagindge peirdiotly Bf addch

pagi ng group in the [ocation registration area B. Except for this %oi nt,
neasuring paskesineftedat gse i pagioly ter sedeBrwtmer Renied heftpFsihe

enbodi mrent. 10 For exanple, neasuring part 22 nonitors the nunber of

i ncortiong cal khadigeect e@hegedopleur aptt yi 1t8 nbiel esg¥gerodiegsures the

| ocation-regi stered on the |ocation registration area B, for each of the
pagi ng gr ouppagriaof draffdleofat Hh & eFeFReCEl B8sESCERELeR, tARARES Rd part 15
22 grasps the nunber of incomng calls for each of nobile stations 1, in
nuch the samB3ndmndheasigsianaded RAIEMPHoRFEPE. BThen neasuring part 22

T e L e M EOOLIR: SLS R "RIBYCTERL (128l @234 shown

is a margin in traffic at each reception timing in the
15 paging period B (1104). The determination on the
presence or absence of a margin herein can be made by
adopting a method similar to the traffic evaluation
method at above 1110. When the determination at 1104
is that there is a margin in traffic at either of the
20 reception timings, the server notifies the mobile
station 1 of the reception timing with a ma;gin (1105).
On the other hand, when the determination at 1104 is
that there is no margin in traffic at either of the
reception timings, the location information managing
25 server 5 searches for a superordinate or subordinate

location information managing server with respect to
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20 groups to which the respective nobile stations 1 registered in real tine
cl ass pagi ng group nanagenent table 224b bel ong. Thereafter, neasuring part
22 determ nes the nunber of incomng calls for each pagi ng group fg@mdihes-00
nunbers of incomng calls for the 25 respective receiving nobile stations 1
and the paging groups to which the respective nobile stations 1 164
FPO3-0126-00 bel ong, to nonitor the nunber of incomng calls for each

paging group in the real tine class. For the nonreal tinme class, simlarly,

the neasuring garé g@gfs sef greice, t qreal dide talaF5S dPagitng egicdup 5
managenent taB e % ¢ shown 1n Fig. 25C, to nonitor the nunmber of incom ng

calls for eagh.naging @LaURJ N RhNUTHEAl pd 4y ChassodMeaREI bRGiPArt 22
nmeasures the pagfng traffic volume at the timng of each paging group in

the location pegigtratiogsarea Bredfinfegh ebnd@date)seryvizeippal isides in
this way. Furthernore, measuring part 22 nonitors the nunber of nobile

stations 1 ipcthershandbypgtate dm the | eeshien ¢egitsly ambasuaee@nB, for
each of the paging groups and for each of the service classes. For 15

examplke, neagHbkRgP¥ el HBKes retepenes tomien) Witk ol assrgagi g group
managenent table 224b to count the nunber of nobile stations 1 in each

pagi ng grouptrhiFereby it ori nEet RR: tusHiaia tofodObhl est apressndebelrongi ng
to the location registration area B, for each 20 of the paging groups in
the real tingpgkasse ofora irqion-ateadadh neeceépassonstimbiagl herehe maasuri ng
part nmakes reference to non-real time class paging group managenent table
224c, wher ebyel tmg@d BN 4dopt hegnanbeetbbdi nciomi ey c &bl stier teadlf isagi ng
group in the 25 non-real tine class. Measuring part 22 measures the nunber
of nobile stakiadnsthdreheidiody 4o Baere phgl g 1WBen &#P0310226hedegridup in
the location registration area B, for each of the service qualities in this
way. 1lon addi & eecemtdsur itignigey twi2th poriapgsnt he Gokifecef thet £e3VeIhconi ng
calls directed to a 5 plurality of nobile stations 1 |ocation-registered in
t he | ocati onnoggifdtesatilon mpbalB, statisgchl obft HdrgaleagP§iebdps 1A T or
each of the service classes. For exanple, neasuring part 22 determnes the
vol une of dakadef ahcdliengsenkl st¥mg @schifobithe stﬂﬁgiléﬁ jstapron 1s

added to the location information managing server
(1113) . On the other hand, when there is no reception
15 | timing with a margin in traffic, the server notifies
the mobile station 1 to maintain the current state
(1106) .
“"When at 1107 the notification from mobile station
1 is not one to notify that the mobile station 1
20 changes the sleep state, the server determines whether
the notification is one to notify that the mobile
station 1 is in the sleep mode and has moved into a new
paging area (1109). When the notification is not one
to notify that the mobile station 1 is in the sleep
25 mode and has moved into a new paging area, the server

returns to 1101 to repeat the processing. On the other
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10 much the sane manner as in the first enbodi nent. Then neasuring part 22
makes reference to real tinme class pagi ng group nanagenent table 224b to
grasp the paging groups to which the respective nobile stations 1pp —0126-00
registered in the real tine class paging group 15 nmanagenent tabl e 224b

bel ong. Then neasuring part 22 determ nes the volune of data of incom ng
calls for each paging group fromthe volune of data such as the nunber of
packets of incomng calls for each receiving nobile station 1 and the

Pagi g gr oups, 104 whi, gt e, 20, LeepeCLEye Ml | & o1 8Ll ans sk peligng, cher eby
moni toring thé vol unme O0f data of Incom ng calls for each pdgi hg group in

the real 1i f‘éPSﬂ:ffé- et ldie pon-d eq), Eﬁ'hrée §i§g§1 rddl | 3RLY p e, geasur i ng

part nakes erence to non-real” tine ass pagrng group managenent table
2240 25 10, TOLA oL e, APl el Phe 360000 Al 5 dorrechapaRynd
measures the ¥pLHEECO Mal #rl0 PEshEeRsULl Latbabelfe (Mo seackngagi ng

group in the location registration area B, each of the service

qualites in phisnyayerd bastiiAdeRable ZA IS ieA €N robleri23:obnt he

paging traffic v measured, the nunber of  nobile stations 1, the vol une

of data of ingom.pg ¢AldiSie eh€atignCar r@sRONdepse Lating SIMi&E gheas as a
type of service quality and the pagi ng group nunber. “10 "Furt her nore,

measuring parfo22 st ddver t Raiddeft vl UBBEokRe ANED&IMA{gdokid exakations
|, the volune of data of incomng calls, etc. thus neasure&{ in

correspondencgag onghea P g, groP Rupbee asdathenseryi celrdsss. 1bokn the
present enbodi nent, controller 23 is further provided with a quality

acqui ring neaggamleACGlidrieNgrlide paeiivioC patipddit B riaquastediby roxbi be
station 1. Then controller 23 detects the designated pagi ng group, based on
the sepvice otk i npbddaui sedti@ Exceplief Geriviiirs peashresonteol begiig
operates in nuch the sane manner as in the first enbodi ment. First,
control | er 23tnmRescseker ertoe rospecatven mersmgeient tiabhgs2Ba-BEnh fhe
occasion of selecting the designated paging group for a certain nobile
station 1, totheqgpagengdSpehéodeBvi ce class of the nobile station 1 fromthe
nobile station ID of the nobile station 1. 167 FP03- 0126- 00
Then the server determines at 1104, whether there
is a margin in traffic at each reception timing in the
15 paging period B (1104). The determination on the
presenée or absence of a margin herein can be made by
adopting a method similar to the traffic evaluation
method at above 1110. When the determination at 1104
is that there is a margin in traffic at either of the
20 reception timings, the server notifies the mobile
station 1 of the reception timing with a margin (1105).
On the. other hand, when the determination at 1104 is
that there is no margin in traffic at either of the
reception timings, the location information managing

25 server 5 searches for a superordinate or subordinate

location information managing server with respect to
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Next, controller 23 acquires fromthe nmeasuring part 22 the paging traffic
volunme at the timng of each paging group in the location registration area
B in each service class, the nunber of nobile stations 1 5 belongi§§b§£b126_oo
each paging group in the location registration area B in each service
class, and the volunme of data to be transmtted at the timng of each
paging group in the location registration area B in each service cl ass.
Then controller 23 determ nes 10 whether the paging traffic volume in each
pagi ng group [ Ser Vi ass, d I [ reeqistratio rea B
is high or Io?\/ﬂgorg?ﬁgggergi cle%lgés’s ?)?éarr:%{)l e g?lge{i g%a , é:'r% gtetl e@?g a
pagi ng group |j I Lthen e r er |k
whet her the 1153%8 E?égf 9\rgf(tt):t??lt&eltozlt g’%ﬁlsgsiqiq{n @Jéé(:ﬁé%%%{%ée{ggﬁgsg%gﬁgngi ng
to each pagin o] Is Qcatd on. regi, St rati: i ar smal |
for the servi ggﬂél Eggl%fgl %’gebﬂﬁqgés(% afglsoﬁ ﬁ?@%ﬁl’l@% gﬂ%%%?’ng(g%gsp'j udged
as small. In addi HLeB,mGARL! Obla8e 3 HTh 2O 81 B N PecybehBREy L BReNE] UMe of
data to be transnltteg at the timng of each paging group in the location
registeation gheanByl $HiAh 05 Lowd@ipthensenwied chass af WDhide shation
1, and select a paging group judged as | ow. 25 For exanple, where the
paging traffig yekupe (inihe redhet dER Gassthidn ogethal HRagmE gbeup is
hi gh, 168 FP03-0126-00 controller 23 determ nes that the paging group is
not suitable fpsehBe BBDLl Raglah @t kddh tha-dw@on i fEnCh@sserbefagaa t he
paging traffic volunme in the real tine class is high. On the other hand,
even in a casge5 nMiy eploraddift s apagdtigodr gumi Ll pagitg teabkifecvol une
inthe real tine class 1s somewhat high but the total paging traffic vol une
of those in tbgaleakibhmethass sandbovd hel on- mésdn tatrel tlasshéesends so
hi gh, the controller 23 determ nes that the paging group can 10 be used for
the mobil e statrebeptibnt hémiog- mwedlh ta memdigssin Mur&bfkec, tbat sekier 23
can also performsimlar control in the case where a plurality of service
classes with dotiétent the asdinl s etakdss pr obabithiet yrelfertrieonpr epmind. For
exanpl e, where the paging traffic

and, at the same time as it, the mobile station 1is

added to the location information managing server
(1113). On the other hand, when there is no reception
15 timing with a margin in traffic, the server notifies
the mobile station 1 to maintain the current  state
(1106) .
In the above configuration, the processing used
to be concentrated on one location information managing
20 server 1s scattered to the location information
managing servers in the respective layers, whereby it
is feasible to spread the processing load and decrease
the processing load on one server. It can also
circumvent the problem of stop of the entire system
25 upon failure.

(6) Fourth processing operation of 1location
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volune is high in a class with a high threshold of |oss probability for a
certain paging group, controller 23 determ nes that the paging group is not
suitable for mobile station 1 in the class with the high threshol ¢p38_8f26-00
| oss probability, because the paging traffic volume is high in the class

with the high threshold of |oss probability. On the other hand, in the case
where for the same paging group, the paging traffic volune in the class 25
with the high threshold of |oss probability is somewhat high but the tota

paging traffi y9 hn 169 FP03-0126-00 the class with the
hi gh thresholfé1 ﬁ#oss $%8%§fh€ gngefn the class with the |low threshold

is not so high, f{eOLlﬁnug@ de ?:%@e%%ﬁh &atoﬁggaﬁgghngoqro%%@@ used

for nobile statlon e low 5 threshold of |oss

probability. Qoptrell ety 23 )rs;%gsoﬁm&pnél quied B0 Besbensald allndssign

nmobi | e statlo e rea ass or in the class with the hig

threshol d of is p{ pbabi 'Léaatfoﬂagmgo%a@@owt&an%lp@l ngeigaffig 10
volune in theTr time class or a paging group with I'owpaging traffic

vol umesin thed{é@ﬁ&lf{\ééwh@cﬂyxghth&eshpé daofnbessipaebahi Idtya Were the

nunber of nobi stations 1 in the rea
transition into the sleep mode or a change of the sleep

state or a movement into a new paging area, from mobile
station 1 (1201). When there is no notification from
mobile station 1, the server evaluates the current
10 traffic at the reception timing in the paging period
for intermittent reception of mobile station 1 in the
paging area under control thereof, for example, at
intervals of a fixed time. For example, supposing the
mobile station 1 is under intermittent reception at the
15 reception timing Al in the paging period A at this
moment, base station 2 evaluates the traffic at the
reception timing Al in the paging period A in the
paging area under control thereof (1210). For example,
the evaluation on traffic volume herein is carried out
20 by comparing the actual number of mobile stations under
intermittent reception at the reception timing Al in
the paging period A in the paging area under control,
_with an average of the numbers of mobile stations under
intermittent reception at the reception timings Al-A3
25 and by comparing the traffic at the reception timing Al

with a predetermined traffic threshold. It is noted
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time class belonging to a certain paging group is 15 large, controller 23

determnes that the paging group is not suitable for nobile stgidpmilé+00
the real tinme class, because the nunber of nobile stations 1 in the real

time class is large. On the other hand, in the case where for the sanme 20
pagi ng group, the nunber of nobile stations 1 in the real tine class is

sonewhat |arge but the total nunber of nobile stations 1 of those in the
real tinme class and in the non-real

time class |3_nlnot %Jg L arageddre
controll er. %?tt def, er EReattian tﬁnetlpgéﬁngarg? OHB C use for nobi | e
station 1 in the non-real tinme class . Control

2 L4 orm
simlar qﬁ{ % otrheuitdon EROB-BLDG- BE (g ggpﬁu ﬁ?ty of service
cl asses vm% |? erent thresholds of |oss probablllty are prepared.
Controllery Vrigdsoche sbofeégured to preferentially assign nobile

station 1 |n the real time 5 class or in the ¢l

SS & hreshol d
of | oss probamIggyabavpa@kagtb@p%MQQF%P%nﬁP oﬁﬁ#%é?nrﬁ% $gng

el ongi ng nobi l e
stations 1 in the real tinme class or

pa smal banunber of
belgng|ng opbike stakionsel ﬁﬁrtﬁéagﬁé§§ a?FﬂtgﬁgﬂﬁlgafP%?%shold of loss 10
probability. Were the vol une of data |n the L gJ }i PR Chagbets bE

transm ttegdopt the 1OCi g ole ta r&eMea; %roup s high, controller 23
det erni nes t hat the pagi ng grou

not SUIt RRL ] erpbakbgn 1 in
the real 15obine @ﬁﬂt&oﬂ&xﬁn%egbﬁep&§ﬂ§%/ éﬁﬁfﬁé ?gh in the real time
class. On the other hand, in the case wh

r . theps pegi, ng o, oup, the
dat a voIun%oh@uhhang%ﬁhq|ﬁ%a%v%E§°Ps°§0%§ﬁéﬁa%lgh HﬁfEthe total data
vol une of those in the

and 19C show configuration examples of the tables held
10 by location information managing server 5. Location
information managing server 5 has table 19A for
recognizing the mobile stations located in the paging
areas under management thereof and having moved into
the sleep mode, and this table 19A stores a
15 correspondence among identification numbers of mobile
stations (MT1, MT2, etc.), paging areas where the
mobile stations are under location registration, and
service classes to which the mobile stations belong.
Location information managing server 5 also has tables
20 198, 19C for managing the paging periods and reception
timings in the respective service classes. The table
19B stores, for each of the ©paging areas, a
correspondence between identification numbers of mobile
stations under intermittent reception in the paging
25 period corresponding to the relevant paging area, and

' lso
reception timings thereof and the table 19C 1s als
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20 real time class and in the non-real tinme class is not so high,
controller 23 determ nes that the paging group can be used for nobile
station 1 in the non-real time class. Controller 23 can al so perfsm-0126-00
simlar control in 25 the case where a plurality of service classes with
different thresholds of |oss probability are prepared. 171 FP03-0126- 00
Controller 23 may be configured to preferentially assign nobile station 1
inthe real tinme class or in the class with the high threshold of |oss
probability, -8,p3ghR@ar 9HP ¥ikhhikhew ¥ekHABnof datra iekania o ealf tithe 5
class to be transmtted or a paging group with | ow volunme of data in the
class with the -high hreskel detfeilmsiss psrobabi | Whychotherer apsnat tredl I n
this manner, controller 23 selects and detects the designated pagi ng group,
based on theisgLVvi ¢a aual i fyr acquieRd. ol didMelid e ePMpRbeakiengmetikod)
Next, the operation of |ocation information managi ng server 5 wll be
described. The balghow Agnisrén examal endi-psoressineg dradderdocahiioh
registration area™B.” Fig. 26 is a flowhart showi ng the operation 15
procedur e of gecahic@r i Bfor prbicer sTaRAJIIRY BetVerequiSeep ©F301bowersi Nl ar
to step (810%). When at step (S301) there is a location registration
request fromgaetinlge &t athenlikel deatrequinédy matidortirenagegt senv erans
nmeasures the paging traffic volume at the timng of 20 each paging group in
the | ocati onaneg steat iappldreeh Bo t heheunbeneonf aebebe shati ogsenl kel ongi ng
to each paging group in the location registration area B, the vol une of
data arrivi ngudtj eiched it rd acfs iefictatpagi ng group in the |ocation
registration area B, etc. for 25 each of the service qualities (S302).
Specifically, contnakeher a23 dR10oc&hieon tirafdrirat heis manadireg seP@se,5 172
FP03-0126- 00

10 location information managing server 5 performs

nothing. On the other hand, when the traffic is heavy,
location information managing server 5 searches for a
superordinate or subordinate location information
managing server with respect to the server 5 itself,
15 and measures the traffic at the other reception timings
A2, A3 in the paging period A and the traffic in the
other paging periods B, C (1211). Then the server
determines, based on the result of the measurement,
whether there is a reception timing or a paging period
20 with a margin in traffic (1212). The determination on
the presence or absence of a margin at each reception
timing herein can be made by adopting a method similar

to the traffic evaluation method at above 1210.
When at 1212 there 1is a reception timing or a
25 paging period with a margin in traffic, the server

notifies the mobile station 1 of the reception timing
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perforns the measurenent in each of the real tine class and the non-real
time class. Then | ocation information nanagi ng server 5 acquirqﬁpéggbl 6-00
service quality requested by the nobile 5 station 1, selects a eS|gmﬁ cP
paging group in the location registration area B, based on the service
quality and the neasurenent result at step (S302), and detects the paging
group as a designated paging group (S303). Specifically, controller 23 of

| ocation 10 informati on nanagi ng server 5 nakes referenﬁe to_lo @%ion
managenment Jhahlig 324pine penlbde dheoferiia et ass26FOF &P ol &%t ati on 1,
acquires the paging traffic volune in each service cl sst t he nunl‘oeer of
nobi | e statdnsice k4 headdt aatoltiee shamtem WERS URF ngt15 B&rlmole, and

sel ects the designated pagi ng group. Steps (8304% , 58305) are %! ilar to
those (S104),t (3105} . aBideal Ityg Etbeatliasr tiiffor Haf P HR MRRgMT ¥ Vver 5
adds' arid records the paging group nunber of the desi natekg éatgi gr oup
into eithergofvdeal (1318 cl asen20thagi Eghe¥F ouprhana t YAB% 224b and
non-real time class paging group managenent table 224c E“OViQSﬂjIQ£ t he
respective sefmige & asceptise0f)imieg BRAMA £ ePEhECSerVide ¢l ass of
nmobile station 1 is the real time class, controller. 23 ofhéo PN

i nfor mat i ony2Bgmnag ngtsaf Vs, 5 TR ortRr Ide JEOF hEE ST oup  funber of t he
desi gnat ed paging group in correspondence t%ttgg 17%]1&?503‘0126‘00 nobi | e
station | D gfathennbbtbemsintpdh ThgsSHIHER" M Fssi griat ed” pagi ng group,
into the region of the location registration area B i.n the } cl ass
pagi ng group nandgeerntatt abPBl24HET¢ 0ddt i Bn I}éjﬁlraﬁlocfén%%%n frnrg)%!agit:thserver

5 repeatedly perforns the operatjons_ at the st ( 1) He? HeS306he.
(Effects ofmsbtdad srmbotdirert) E\hﬁor%‘?’ﬁ\ﬁe{o Cf%tgeolﬁrno i I e conmmuni cati on

system location information nanagi ng .s&rv, , d,ombi besiQtegamuni cation
method in thetsééondienbddi PEF 5 nd’gcslcﬁf btgﬁdagb%@é;, (F%cati on managenent -

tabl e 224a retains the correspgndence bet mobk bgost at i giherDs ther
i denti fi cat newlyf me¥pactie° nntg?e? e eaeg)l gﬁgﬁf aglcli se?vi ce cl asses

et g U service Vel e 16 ot edby e opoealcrati
(ah a2 real L o2 g 3ol AR, Lablerescasd o o)

o oup 7 or o oot St s, et souesiona sy 10
oo more Tt | 8 e B e RO o ol e ot the
timng of e%&gﬂgﬂggnglass for intermittent reception of the mobile

station 1 (1203), and then the server determines

whether there is a margin in traffic in the paging

period (1204). The determination on the presence Or

20 absence of a margin herein can be made by adopting a

method similar to the traffic evaluation method at

above 1210.

When the determination at 1204 is that there is a
margin in traffic at the reception timing Al, the

25 server notifies the mobile station 1 of the available

reception timing according to the service class (1205) .
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174 FP03-0126-00 group in the location registration area B, the nunber of
nobi |l e stations 1 belonging to each paging group in the | ocation

regi stration area B, the volune of data to be transmtted at the gpgs-od 20f-00
each paging group in 5 the location registration area B, etc. for each of
the service qualities. Therefore, controller 23 is able to acquire the
service quality requested by nobile station 1 with reference to the

| ocati on nmanagenent table 224a and 10 acquire the paging traffic vol une,

the nunber of nobile stat g { f
e O o 2Rl LS d £ARd <Lheridal & ML U of o ceacks seEvhEe

r eby econtroller is able to detect

t he desi gnat egagagl n%gl%tr oup, . Usi ngatsg?g?%raﬁc equglbb@ieof diher1obil g

station th he paglng traff t he nunber of nobile

statlonsl and the da | u or rvic ity rdiing the
desi gnat ed p5§Fﬁ8 b?BuES? 08 £hola 3P f’cllqé'@ 44 Yoo BYihBED

d real t| rre cl ass pagi ng group nmanagenent table

224b or into n %%I \%&?d C&ééﬁr?@ﬂbgg & o4p] renggementordt a@fll@ d0ndz4c, it
n

is feasible ?5 Ierre nmanagenent of information about pagi ng groups for

each gf the ﬁgré'CaﬂgﬁﬂﬂﬂéeaetgPﬁEEBQﬁ%n the PHL! ¢ scrai €rérenisyst em
is abPe to defect the desi gnat ed paging group in view of 25 the service

qual i ty request ot iy fobh| € sslraticonad, taied FEogge1dh . tAmiag @S1) t £hkor
npl e, econes FP03-0126- 00
location information managing server 5 searches for a
superordinate or subordinate location information
managing server with respect to the server 5 itself,
10 and measures the traffic at the other reception timings
A2, A3 in the paging period A and the traffic in the
other paging periods B, C (1211). Then the server
determines, based on the result of the measurement,
whether there is a reception timing or a paging period
15 with a margin in traffic (1212). The determination on
the presence or absence of a margin at each reception
timing herein can be made by adopting a method similar
to the traffic evaluation method at above 1210.
When at 1212 there is a reception timing or a
20 paging period with a margin in traffic, the server
notifies the mobile station 1 of the reception timing
or the paging period, or of the both, acco;ding to the
service class and, at the same time as it, the mobile
station is added to the location information managing

25 server (1213). on the other hand, when there 1is

neither a reception timing nor a paging period with a
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15 20 25 feasible to assign the designated paging group so as to prevent an
incomng call with data addressed to nobile station 1 in the real tine

class fromoverflowing in the buffer of base station 2, which makesd3tg126-00
easier for the nobile comunication systemto perform QoS control taking

the permssible delay or the like into account. In the case where the

service qualities are defined using the | oss probability as a paraneter,

t he desi gnated pagi ng group can be assigned so as to prevent the | oss

probability fﬁQﬁ%@ﬁceﬁﬁi“QréP?i&bre§H8|dsQ£v§9Chn§€£YE€§ cLRss. mbBL1Lhi s
reason, it becones easy for the nobile communication systemto perform QS

control to kegpathen! eseophabakilint ¥ hROl-uRatt handde tdygshol d, according
to a user's charge. [Modification exanpl es] The present invention is not

linited to the abovg,gnbedi Mmeobs takd nean e SR | Bdhh M i Oust¥BYSR | N

t he above enbodi nents, |ocation information nmanagi ng server 5 had both the
function of managi pg+t bed acation Fpf engat kae aballle PRIt RSt Athepsyl and
the function of managi ng all the paging group information in each |ocation
regi stgation pipas buhranother RAeR | Modnf ity atdOPvds s@ehetdhes

| ocation information managi ng servers are provided in the respective

| ocation regighéahésn EHeanAIE tdier 1acatiisonohsf of sratdqyi ApNagiag sgever in
each | ocation 176 FP03-0126-00 registration area is provided with the
function of nmagBgiagstheibocat i cimandéor tAti eneand stecd unt2ddn. of whanagi ng
the information about pagi ng groups. Controller 23 acquired the paging
group nunber theb rdtei Pprextbos pagi nghegr dup hodamflyocahiaan tkgi shohiilen
request signal 10 which was transmitted fromnobile station 1, but the
controll er maytatsonbd conéngesedhen atgepr etaise,paghag spprongr nanbeksof t he
previ ous paging group from pagi ng group nanagenent table 24b before the 10
addi tion of theepagirmdgcgr alpssunbertind mbbidesisgadticod pagmy measprea the

| ocation registration area. Instead of retaining the service class of
mobi | e st ati obhd paglingatiref fiesagéndine trespe e nebépeist ativhndsmy be
. configured to put the service class in 15 |location registration request
signal 10. Théndahaebpseing4pezisdsifemi anptmddy 2dre 2xdbhel $haFigs. 1

- 25A- 25C were arranged based on the keys of nobile station IDs so that the
pagi ng group hu&BBts orlatheUFodRSURE regrsifat ifoF apsampPbe, wdbetcobRel at ed
to 20 the nobile station |Ds, but the databases may be arranged based on
keys of pagi ngoREsap STAHIGS ér 1DcaPryh rie)i sheaGcont B5PRa s BaItR4L t he

nobil e _station IDs are correlated to them |, )
15 period A to the paging period B and designated the

paging period B as a period after the change.
Therefore, at 1208 the server measures the paging
traffics at the respective reception timings B1-B3 in
the designated paging period B.

20 Then the server determines. at 1204, whether there
is a margin in traffic at each reception timing in the
paging period B (1204). The determination on the
presence or absence of a margin herein can be made by
adopting a method similar to the traffic evaluation

25 method at above 1210. When the determination at 1204

is that there is a margin in traffic at either of the
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As dat abase 24 shown in Figs. 22A-22C was, 25 database 224 may al so be
provided with a neasurenent result table for retaining the result of the
177 FP03-0126- 00 neasurenent by measuring part 22 and measuri ng grau3-3®26-00
may be configured to record the nmeasurenment result into the nmeasurenent
result table. [(Part 3) Control processing according to state 5 of nobile
station] The following will describe the control processing at the | ocation
i nformati on managi ng server and at the base station in conjunction with
notification pictpeishat @ ifniamst he tmebi s st | bt 1Hidd 9. tR8 Shews1the
operation procedure of the nobile station and Fig. 29 the control
processing acgpsding t0 tbe sthée pécébeionbi temshati wntAt &hemhogahi on

i nformati on managi ng server and at the base station. As shown in Fig. 28,
the nobile stattopdiaft alo 1bher anraiissd oslassr eqeqisjon obnpatket othbarts a
timer for determining a transition of the station itself into the sleep
state (herei nafdh@; weieer rigdtk t detsriifhastohi rer ")2¢H1lis Therteafliere ik there
occurs packet transm ssion or reception at the nobile station before a
tineoup of 20ndhembirgsh tilmer trialfd imobidte siiathian rest athe thecéptsbnti mer
(back to S1). On the other hand, when a tineout of the first tinmer occurs
with neither phekeysiratiseri sroemoseneceptsi ofiort e deperwirddtiade abrS3
becones affirmative. Then the nobile station notifies 25 the base station
of the transisubordinthe niohidEelcst atindorinesdlon i méovaghegslsseyest avétand
starts a tinmer 178 FP03-0126-00 for determning a transition of the
mobi | e stati onespeetf tatothhe sereest abe iheseddft eenfhemeasufeer tbeerred
to as "second timer") (S4). Wen receiving a notification of a state 5
transition fronefhécaptat e tdeat reAPEERéVBaseccention &ddtings tiffe phecess
of Fig. 29 as an interrupt process. Wth the notification of the transition
into % Be sl ecptBent Bafginm P& 1p6hi(taesPadigy Rerkl L S 2 heeBasBisgati on

recei ves the notification and _
candidate) (1211), and then the server determines,

based on the result of the measurement, whether there
is a reception timing with a margin in traffic (1212).
The determination on the presence or absence of a
15 margin at each reception timing herein can be made by
adopting a method similar to the traffic evaluation
method at above 1210. When at 1212 there 1is a
reception timing with a margin in traffic, the server
notifies the mobile station 1 of the reception timing
20 according to the service class and, at the same time as
it, the mobile station is added to the location
information managing server (1213). On the other hand,
there is no reception timing with a margin in traffic,
the server notifies the mobile station 1 to maintain
25 the current state (1206).

When at 1207 the notification from mobile station
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10 determ nes that the nobile station has noved into the sleep state (Yes

at S11 in Fig. 29), and then it executes the control processing in the link

| ayer described in Part 1, for the nobile station (S12). In this ppeeessSpg-0o
the control processing in the link layer 15 is also executed in the case of

a transition of the nobile station between cells. The nobile station is
subject to the control processing in the link |ayer as descri bed above (S5

in Fig. 28). Thereafter, where packet transm ssion or 20 reception occurs

at the nobil e stiati be e g ti U, Of on kLRI, obL+€ b

det erm ned tﬁgtlgieagFeeéHété?% of t @’n&g%?g ?ﬁ%ti%ﬁngEre Egggg? aﬁd t he

mobi e Stati%%ééﬁ%%TEEetEQSE?Hgt&ﬂéﬁ”tﬂ@ag5r%@rsgkté9&ﬂﬂy%(Wﬁﬁ%hgﬁnd

when a tineout o e secon i mer 25 occurs W th neither packet

transm ssion tﬂ‘?ép RAGPE Ol i dhe jdet @l Nabi ORRt £97 Breeeshaf fidwRidve,
and the 179 FP03-0126- 00 nobile station notifie$S the location information
managi Ng server, Of o {uikhes Ehéf‘%&&bﬁnm‘éheff e JdTeRld Gt |t d toehéwi nto
the idle state (58). Wien receiving the notification of the state 5
transigion frommide gebbl e istcd)i on, whde keeatiom 4 1¥o8 16t | 98 MyAUHE
server al so executes the process of Fig. 29 as an interrupt process. Wth

the notificati®nnekithe £KANSiheOMmdl Dot B atdlosy st atig fIomehize apbépe
station at above S8, the location 10 informati on nmanagi ng server receives

the notificatnsde dgBeh@isnesoddwtihbe eohidve sid@ing@nabas, mited setwvet he
idle state (Yes at S13 in Fig. 29), and executes the control processing in
the network |@ateirsiesesi bedli hoPaebedt ftive thre aadBirey st &@in drhd SAer| n
this process, 15 the control processing in the network layer is also
executed in thendasehehertdd heotiohi ¢t sdat ien catwmngesnotd fliyoddtatonthe
registration area. The nobile station is subject to the control processing
i n t heo net wortkob Ayer saatdesicrl bed abovéeheSE POep nmbidg. 28) . halsereafeédr, the
control processing in the network |ayer (S9) is continuously executed

bef ore occurrianoe ef neackstgin@ansnessi dhheorsercept chacky ttheoceerviemee of
packet transm ssion or reception, it can be determined that the idle state
of the nobil eckissi ofi 2hd gnokel eaisatiatandg tlheamdblikasyrasi dhe éraghrdto S1

to restart the first tinmer. 180 _ _ o .
traffics at the respective reception timings in the

paging period notified of along with the notification

15 by the mobile station 1 (i.e., the paging period for
intermittent reception before the change of the paging
area by the mobile station 1) (1208). For example,
where the paging period B is notified of by the mobile
station 1, the server measures the paging traffics at

20 the respective reception timings B1-B3 in the paging
period B.

Then the server determines at 1204, whether there
is a margin in traffic at each reception timing in the
paging period B (1204). The determination on the

25 presence or absence of a margin herein can be made by

adopting a method similar to the traffic evaluation
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FP03-0126-00 In this manner, the state of the nobile station (the sleep

state or the idle state) is accurately determ ned according to the duration
where neither packet transmi ssion nor reception is carried out at pdpg-9126-00
nobil e station, and the control processing in the link |ayer (the control
processi ng described in Part 1) or the control processing in the network

| ayer (the control processing described in Part 2) is executed. according

to each state; therefore, it is feasible to 10 snoothly perform managenent

of location ipiehgatiaen Hov@bibeost ayhess, t@@ceé%mlhgtaoal Wial 1 py40f
states of the nobile station varying with tine. is also possible to

adopt a confi gar ahhen dyehi £ &hgakeeat iien tf\é@ff@t hON ARG NG SER¥Er 1S
al so 15 provided with the control function in the link layer, which the

base station hadepffdni Ntk 6lst he thecatsediydf ofdwt £ 1k MenRgi NAos eI Mer
executes the entlre control processing of Fig. 29. It is also needless to

nention that, sesteh! 1a56£2@8nhkhe cabpteoiettingnr Wil 3 wirdhe ¢opbsnation
of the control processing in the link layer with the control processing in

the neswork |@yetheSididar exaadt i nehdhetBEorRMRIvM et @onheoll Jypcessi ng
inthe link |ayer can al so achieve the effect of avoiding the concentration

25 of paging thatfitkeare aispee fhergesent obrd£Hiog sande stRethioTy the
paging traffics at the respective 181 FP03-0126-00 reception timngs, the
effect of i npteception effmaidye uthd | 2ataaionf Lhéoehanheh ansha®mirg
effective battery saving than before, and the effect of avoiding
concentrati onsefvapbid essbatheas fr aasprpdriargiaraing Srpesulooradimate
snoothing traffics anong a plurality of paging periods. It is also needl ess
to nention thhtcathphy iexEoma higon haaabgriagenseoned ooirith ok eppecdsstiag in
the network .layer can achieve the effect of inplenenting effective
utilik@tion otheheechamndl &heellDd, t hadeffegsiunds chpabitkirtfich radutheg t he
| oad of paging control associated with the detection of the pagi ng group.

| ndustrial Appéspedtiveyreception timings in the other paging period

(the paging period C as a remaining candidate) (1211),
and then the server determines based on the result of
the measurement, whether there is a reception timing
15 with a margin in traffic (1212). The determination on
the presence or absence of a margin at each reception
timing herein can be made by adopting a method similar
to the traffic evaluation method at above 1210. When
at 1212 there 1is a reception timing with a margin in
20 traffic, the server notifies the mobile station 1 of
the reception timing according to the service class
and, at the same time as 1it, the mobile station is
added to the location information managing server
(1213) . On the other hand, when there is no reception
25 timing with a margin in traffic, the server notifies

the mobile station 1 to maintain the current state
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According to the present invention, as described 15 above, the server

determ nes as a state of a nobile station, a state according to a duration

i n which neither packet transm ssion nor reception is carried out -\ -
the nobile station and the base station in the cell, out of a plusgﬁﬁﬂ?¥%6 00
states including the 20 sleep state or the idle state, and sets for the
nobi |l e station both or either of the paging period of the nobile station

and the reception timng of intermttent reception by the nobile station,
according to Lgf ﬁfate determ ned by the determi nation; therefore, it is 25
feasible to s o? y perform nmanagenent of | ocation information of the

nobi | e station, accgrdi t : 6- I b es of
the nobile station @%r}?%b ﬁf%ﬂst%ﬁ%?fﬁigpgfgé%g_3%52_%égéﬁkfwéﬁif£§ﬁ
server, toget W al i ilLe s i W t it
of base st_ati%%g coln e%etlg%lry%o aéﬁn%fém%%?t%ons%ﬁ%%?%%gggﬁobi]Fee@eSlQ{%ﬁ d
communi cati on, SYst&hgbebngneonnack sk te1488 Babvwenlk, AUEOal gy ceagygur ed

to manage a paging area formed by a collection of cell's established by the

base stationst@angde!| 86atbRBrhREAr BBl baRk Alodahe Jbid & :5{Atd HSmak Hg1 RET Ver
conprising: 10 determ ning neans for determning as a state of a nobile

station as megdi@eed.cah Shat es@g€0EHEAT H 2h@Ur abkgaibA MW Ebrmet L 68T
packet transm ssion nor reception is conducted between said nobile station

and a base StihfHiMyt BeRvilhe il tﬁéta&ési;%@ﬁw@ew?arspum&éﬁ ajt

plurality of states including a sleep state or an idle state; and setting
means for setiingefotibibe tapbidesd ath®npbothseing e fnd @egragsperi od

of the nobile station and a reception timng of intermttent reception by
t he the processing load on one server. It can also

10 circumvent the problem of stop of the entire system

upon failure.

(7) Processing operation of mobile station

The processing operation of mobile station 1 will
be described along Fig. 13. Mobile station 1

15 determines whether there occurs a timeout of a
predetermined timer (a timer for determination on a
transition into the sleep mode) in itself to raise a
transition request for a hew transition into the sleep
mode (1301).

20 Where there arises a new transition request into
the sleep mode, the mobile station determines whether
it is notified of only a reception timing by base
station 2 or by location information managing server 5
(1304) . When the mobile station is notified of only

25 the reception timing, the mobile station 1 changes the

current reception timing to the number notified of
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20 nobile station, according to the state acquired by the determ nation. 2.
The server according to Caim1l, further conprising neasuring-retaining
means for neasuring both or either of the nunber of nobile stati BRe€3t+0tadedl
in 25 each paging area and having noved into said state, and pagi ng

traffics at respective reception timngs of a 184 FP03- 0126- 00 pagi ng
channel in each paging area as nentioned, and for retaining nmeasurenent

val ues thus neasured, wherein, where the determ ning neans determ nes that

a state of a Jqmbile stat haRves)t heistepp siat epebfbhesseirttiamuinezanst set s
for the nDbiﬁe station both or either of the paging period of the nobile

station and fhe receptionchén-ageptibnt edninigentt teacditd ahdngd hi mobi | e
station, accorJ?ng to the retained nmeasurenment values. 10 3. The server

accor di ng t%g@éﬂggmpﬁe&, dbyiather saFPRy Sipegical ete changeheetryimg nmeans
for detecting a change of a location registration area on which a nobile

station is under.}ogati@noseyi sonatthen;otner 1bapdgi whegr aup 1™ ghnent
control ling nmeans for, when the area change detecting neans detects a
change of thg,hpratsestiegi skrabkafiatea fofodttie tiubitecentidmntiBEngct i ng
one paging group out of a p[urality of pagi ng groups categg;i%%d Qge
respective tigingadgdfng period, the mobile station 1 chang
current reception timing and paging period into the
reception timing and paging period thus notified of
{1305) and performs intermittent reception in the
10 paging period and at the reception timing after the
change (1308).

When'at 1301 there is no new transition request
into the sleep mode,' the mobile station determines
whether the mobile station previously has moved into

15 the sleep mode and whether there occurs a change
request for a change of the sleep state (1302).

Where there occurs a change request for a change
of the sleep mode, the mobile station determines
whether it is notified of only the reception timing by

20 base station 2 or by location information managing
server 5 (1304). When notified of only the reception
timing, the mobile station 1 changes the reception
timing to the number thus notified of (designated
number) (1306), and performs intermittent reception at

25 the reception timing after the <change in the

predetermined default paging period (e.g., the paging
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20 receiving a paging signal for the nobile stations, based on
predeterm ned information, and for assigning the nobile station the

sel ected pagi ng group. 4. A nobile comruni cati on system conpri Si NFEA3-0126-00
plurality of nobile stations, a plurality of base 25 stations connected to
a network, and a server connected to the network and configured to nanage a
pagi ng area 185 FP0O3-0126-00 fornmed by a collection of cells established
by the base stations and |ocation information of the nobile stations,
wherein the sgevesdcanpr(ilses) .5 del ethé nbtige fEAARJ] Ofvh@el Xt 16 0 8Kea
state of a nobile station as nmentioned, a state according to a duration in
whi ch neit hermpiacket sthansHi $si 0B AT ddeeEPHch | the orslied €tobet ieengsai d
nobil e station and a base station within the cell established thereby, out
10 of a plurakhdy pefgisiat eerinal, udig aodidep stateoar BAnchdngest atke and
setting neans for setting for the nobile station both or either of a paging
peri od of thersopbpteost alimina@ndna rpagphgonpériddg taf itheernétépbion
reception by the 15 nobile station, according to the state acquired by the
deternbnati ontithind laochtpagingf prerdbiddntmaagioiy fimetdhodfi n( 18 Ear vend
together with a plurality of nobile stations and with a plurality of base
stations conneetédrhs ar(emettwioekt cerspttivtd ngna ttobi begdagmupecaddon
system being connected to the network, and being configured to nmanage a
pagi ng area fandedtbyha tekkpttipontimicg las tegt dlild sthethdyy th¥0dase
stations and |ocation information of the nobile stations, 25 the | ocation

i nformati on managi Mhemwt ladd 1302 there occurs no sleep-mode change

request, the mobile station determines whether the

10 station itself (mobile station 1) has moved into a new
cell or into a new paging area (1303). In the system
configuration where a plurality of location information
managing servers 5Z, 5Y, 55X are provided 1in the
hierarchical structure in decreasing direction of size

15 of paging area with the location information managing
server 5Z corresponding to the paging area C at the
top, as described before with Fig. 6, the step 1303 is
assumed to make an-affirmative determination as well in
the case where the station itself (mobile station 1)

20 has moved into an area under control of a new location
information managing server.

Where the mobile station has moved into a new
cell or into control of a new location information
managing server, it determines whether it is notified

25 of only the reception timing by base station 2 or by

location information managing server 5 (1304) . When
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conprising the steps of: 186 FP03-0126-00 determ ning as a state of a
nobi l e station as nentioned, a state according to a duration in which

nei t her packet transm ssion nor reception is conducted between saisgosiiloe-00
station and a base station within 5 the cell established thereby, out of a
plurality of states including a sleep state or an idle state; and setting

for the nobile station both or either of a paging period of the nobile
station and a reception timng of intermttent reception by the nobile

station, 10 aggerdipg tert hensyat enacaréeegtbynt heidehgy m BRET ORobOleA
server, together with a plurality of nobile stations and wwth a plurality

of base statigpgtggAnactedafh§ed RNOFKcepODSHI tilndingy atfDRIHeE number
comuni cati on system being connected to the network, 15 and being

configured to,gBNageda J2gi(Ag sakea thedr Mednb¥ra colieet) oandl sekEsrms
established by the base stations and |ocation information of the nobile

stations, theigee¥Riteenstitatdmgidme abthe coraptaii eimiyst eattarwhi ch
the nobile stations are configured so 20 that a nobile station in a cel
est abl gshed bynha baseqst ain onher rsddtsemiinet edeaua tpackeing operibdom t he
base station and so that, when neither packet transm ssion nor reception is
conduct ed durisgga, pthdepeagtngegetircat iZon, (131@8 nobidre Hatovmernohesdinto a
25 sl eep node of periodically receiving a signal fromthe base station and
in which the bwhse staliBodsthaveohil®7 stafRQS:r (1L 6:@0 Hied ngt chahhetheapabl e
of specifying a nobile station and notifying the nobile station of arrival
of a packet orecapahbe ofitinasnandi fthen pawor ngpepackiet &tdr emsskdleo a
nmobi | e station having noved in the sleep node and 5 can intermttently
transnmt the pagthgnchhnnehangea ptkdetzeaepedopertbning and paging
10 period to the reception timing and paging period thus
notified of (1305), and performs intermittent reception
in the paging period and at the reception timing after
the change (1308).
When the steps 1301, 1302, and 1303 all end with
15 no, the mobile station maintains the paging period and
reception timing used heretofore (1307) and performs
intermittent reception in the paging period and at the
reception timing (1308}).
The above operation of the mobile station
20 implements the intermittent reception in the paging
period and at the reception timing based on the change
instruction about both or either of the paging period
and the reception timing from the base station or from
thé location information managing server, or implements

25 appropriate intermittent reception according to the

service class of the mobile station.
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wherein the sl eep node conprises a plurality of sleep states according to
durations in which neither packet transm ssion nor reception is conducted,

a 10 plurality of paging periods are prepared corresponding to thepg3-0126-00
respective sleep states, and in the nobile comruni cation systemit is

possi ble to set paging areas corresponding to the respective pagi ng periods
and reception timngs of intermttent reception by the 15 nobile stations,
the server conprising: neasuring-retaining neans for measuring both or

ei ther of the nunbey (pf#obi)l ey siratt i tOCcahgd prid RAEN A o &1 £8c8S

menti oned and having noved into the 20 sl eep node, and paging traffics at
respective regephi eBnktir¥1NGSh OhetW6rRadiaN@G ChAEL: hBbeaeh J¥ad ith afga as
menti oned, and for retaining neasurenment val ues thus neasured and change
instructing neansrhohelNebr et HRYid180RIt@ 35 station to change both or

either of a paging period and a reception timng, according to the retained
188 FP03- 0126- 00 pepsy# egmpbdymeéHes, in a case where the nobile station
newly noves into the sleep node, or Iin a case where the nobile station

previ ogsly having nmwedripte h®osliermtasde chapgeswine YeepestaiBedor in

a case where the 5 nobile station previously having noved into the sleep

node noves i Nb@léwnNeRIMthagefigranea, tor the araarikids.ary case determ ned by

the server. 7. The server according to Caim®6, wherein the nobile

comuni cati on systemewfpgusaesisesvess imobhke 10comsymertaveopags pgtaneas

and the servers are in a hierarchical relation based on a predeterm ned

rul e, wherei naidleeabandgevinetructi ng neans of the server in each |ayer
instructs a nobile station to change both or either, of the paging period

and the 15 recepti othé¢i mowgfigecatdomg ¢H bohéd onoleildercaimihecatbber of
nobil e stations |located in the correspondi ng pagi ng area and havi ng noved
into the sl eepysDee, i@ndshoenpdgi ngidr afif.i csThe mokd leespuuriviecaeeept i on

ti mngs of the paging channel in the paging area. 20 8. The server

according to €yatem6 i Zompyisker THNPOHMPY eddfArrRigonetBERRAGGeans

for recognizing a service class of a nobile station and for retaining the
servi ce cl asss¢nvermabi oncomperecatine ch@ﬁﬁ@rknsﬂruc@iﬂ@lﬂﬁéhétyns@gucts

25 the nobile station to change both or either of the paging period and the
reception tiﬂmqg;lguppﬁgﬂons , and a plurality of base stations 2.

Location information managing server 5 is connected to
15 communication network 4 and manages the location
information about locations of mobile stations 1 and
paging group information about paging groups assigned
to mobile = stations 1. Furthermore, location
information managing server 5 performs assignment of a
20 designated paging group of the fiming to receive the
paging signal, to each mobile station 1, notification
of a designated paging group to mobile station 1, and
so on. Location information managing server 5 performs
transmission and reception of signals to and from
25 mobile stations 1 through communication network 4 and

base stations 2. A "paging group" corresponds to a

- 127



189 FP03-0126-00 according to the service class recognized. 9. A base
station, together with a plurality of nobile stations, constituting a
nobi | e conmuni cati on system 5 the base station constituting the %@%@L%126—00
comuni cation systemin which the nobile stations are configured so that a
nobile station in a cell established by the base station transmts or
receives a packet to or fromthe base station and so that, when 10 neither
packet transm ssion nor reception is conducted during a predeterm ned
duration, the [ ti ves, i a wod f periodi

receiving a S?gﬁ§+ﬁgFgéﬁth§Pbg§e S %?%gﬁ éi%P?ﬁdmhigﬂgthg bagg&§§2%¥%n has
a paging chanpgh; tapabhepgkSREC 1¥,B90a, 191901 Bl iom ANdedoLiby! Ng
the nobile station”of arrival of a packet or capable of transmttiing an

i ncom ng packefsaddrggsed tQH%lngg%f?itaﬁgggogavﬁgg|§aﬁg££ﬂt}hea§aeep

node and can intermttently transm e pagi ng channel in a predet ef m ned
period, 20 §Losbhe, Sheop LRy COIPIED®CEo ArBLULALL! Xo0fa StESRELaheS
according to durations in i ch neither packet transm ssion nor Teception
is conducted, ¢ gpgndn the mobile communication systemit is possible to set
pagi ng periods corfesponding to the respective sleep 25 states and
reception timngs ofodd£6M1 Liredrace | BAnBYihke §8Bike S3abhensgnhd90
FP03-0126- 00 t he base station conprising: neasuring-retaining nmeans for
nmeasuring botp@rakither off tbhgssumhaiatfort®bi be sd@d i ogsnheedterd iAot he
cell and having noved into the sleep node, and paging 5 traffic of the

pagi ng channetommigi &8t i 681t aidtiwige reds ur en@nicordduitisc dthitsn MBasuoed; and
change instructing nmeans for instructing a nobile station to change both or
ei ther of a paglags perdoadhanic st f@cepbetwetenT nfocactondi non formdrei ¢t ai ned

10 managing server 5 and base stations 2 and communication
between base stations 2. A base station 2 establishes
a radio area called cell 3, and sets a radio link with
each mobile station 1 located in the cell 3 to perform
communication therewith. Each base station 2
15 periodically transmits the paging signal at timings
defined for the respective paging groups, to a
plurality of mobile stations 1 in the standby state
located in the cell 3 covered by itself. A collection
of cells 3 form a location registration area 6. Each
20 base station 2 periodically transmits a control signal
containing a location registration area ID of a
location registration area to which the base station
itself belongs, to mobile stations 1. This permits
mobile stations 1 to detect a change of its location

25 registration area. A location registration area ID is

letters, symbols, or numerals specific to each location
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10 nmeasurenent values, in a case where the nobile station newWy noves into
the sl eep node, or in a case where the nobile station previously having

noved into the sleep node newly noves into the cell, or in a case %ﬁﬁn&Qﬁoo
nobi |l e station previously having noved into the sleep 15 node changes thé
sleep state, or in an arbitrary case determ ned by the base station. 10.

The base station according to aim@9, further conprising
recogni zi ng-retaining neans for recognizing a service class of a nobile

ecogni zi ng- el nizing a seryice ol ass of a mbil
change | not r UBERGCRESASE: T Thols 1 heE mon T8 Ay BT o anbe BBt AL or

ith f th ' ' ddah I Wag f ' t
The ‘Servi ce Foge FRRboRI o 6d oot 11 S bR T8 SFATLOR 2 Yol ner “GrThCa base

station, constibyLing.a.uBhl ke, CONIMYCAU Y SYSem 191 ,cEPOB: 0126, 00

bei ng capable o ransm ng or ‘recei ving a packe o or om ase

station in a gell eptabkished; by paenbase iAo AN AL o gogtiguted Lo

nmove into a sl eep node of perio y receiving a sign rom t ase 5

statiog, in aacaséhﬁﬂsge ngiet her tRackglo ISR SSEQN HOF, £ £GEPLI QPebS
conducted during a prédeterm ned duration, the nobiTe station constituting

the nmobile coppgupheahben, syshen | Bashi Chttia fipse stadi ofohRscBed0 PBYI NY
channel capabl e of speC|fy|ng the nobile station and notifying the nobile

station of argbMahn@badiBackelitwricapabhg ebilbianslidrid g erah&Heorted
packet addressed to the nobile station having noved into the sleep node,
from mobile stations 1 1located in its cell 3, to
location information managing server 5 or signals to
10 other mobile stations 1. In addition, each base
station 2 ©performs transmission and reception of
signals to and from location information managing
server 5 through communication network 4.
Each mobile station 1 performs location
15 registration on a location registration area 6 to which
a cell 3 where the mobile station itself is located
belongs, and performs communication through Dbase
station 2. Each mobile station 1 Dbelongs to an
assigned paging group and in the standby state the
20 mobile station 1 performs intermittent reception to
intermittently receive the paging signal at the timing
of the paging group.
Location information managing server 5 and mobile
station 1 will be described below in more detail with

25 reference to Figs. 21A-21C. They will be described

with Fig. 21A, using two location registration areas of
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and can intermttently transmt the paging channel in a 15 predeterm ned
period, wherein the sleep node conprises a plurality of sleep states
according to durations in which neither packet transm ssion nor regepii®e-00
is conducted, and in the nobile comruni cation systemit is possible to set

20 pagi ng periods corresponding to the respective sleep states and

reception timngs of intermttent reception by the nobile station, the

nobi |l e station conprising: change instruction receiving nmeans for receiving

25 from the baseastahi @gidtGhaigs i 664 UAL lagra fdcLhangerefibethtobnei t her
of a paging period and a reception 192 FP03-0126-00 tim ng, according to

neasurenent vakegs ©f batbhetghi ey of1tberaweler wfer®bike < alhegs
| ocated in the cell and having noved into the sleep node, and pagi ng

traffic of thgupBgirnerchaatlion ey iGASE WA eatdies 5 SBbh | £sSiathenonew y
noves into the sleep node, or in a case where the nobile station previously

having noved ragosthetsbaeepreade,naWcs fivtesddit o el 6@l dre®r D) Nedccase
where the nobile station previously having noved into the sl eep node

changes the sigemddiaiion ofoi ntled 1Qcrtiid arggeaseadeber mined by the base
station; and intermttent reception controlling neans for performng
intermttent Leceploanregisheatdgnngre ibd ad firdthe tidsebéi 0atishng
based on the change
1 1is under location registration on the location
registration area A and is in communication through a
radio link with base station 2a covering a cell in the
10 location registration area A. Suppose the mobile
station 1 moves from the location registration area A
toward the location registration area B, switches the
radio link to one with base station 2b covering a cell
in the. location registration area B, and performs
15 communication therewith. Although Fig. 21A shows only
one base station 2a or 2b in each location registration
area, there are a plurality of base stations in
practice. The paging group of the location
registration area A in Fig. 21A is the paging group 8a
20 shown in Fig. 21B, and the paging group of the location
registration area B the paging group 8b shown in Fig.
21C. Each paging group is given a paging group number
which is a number specific to each paging group, for
distinguishing the paging group. In the case of Fig.
25 21A, the mobile station 1 belongs to the paging group

9a with the paging group number of 1 shown in Fig. 21B,
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instruction. 15 12. A nobile station, together with a plurality of base
stations connected to a network and with a server connected to the network
and configured to nanage a paging area formed by a collection of eehkspi26-00
established by the base stations, and |ocation 20 informati on of nobile
stations | ocated therein, constituting a nobile communi cation system and
bei ng capable of transmtting or receiving a packet to or froma base

station in the ceII established by the base station, the nobile station

oF g ContI SUEAAL TRNE: Fon! PLO: 8rP4ETBnBIRAON BR'Ced Gald Yo eepi ving a

signal from a case where nelther packet 193
FP03-0126-00 transmgssion rh%é@fﬁpt'ﬂnfdﬁn&@mctﬁ&ggmgg de PrEdet gr i ned

duration, the nobile station constituting the nobile comunication system

in which the pase shaligosBaspad? paghBgathenncligasabla i searddugg the
nobi | e station and notifying the nobile station of arrival of a packet or

capabl e of transpiitiBg an | neoEbPYsbackels addsesser t antlae rapki | exsfation
having noved into the sleep node, and can intermttently transmt the

pagi ngs Cha””%{\eé Aid§ REadet enmi nednReid1adr Waer ei Ankihedst geRsandes .
conprises a plurality of sleep St at es accordi ng fo durations in which

nei t her packebety@PeM St OPEAOE BLeptd Oncdsneonsuctesl, conphu adat yoof
pagi ng periods are prepared corresponding 15 to the respective sl eep

states, and ifetR6rrOhl | €oCarEESrGAG QP BYSLEM bhdi $opessiddel Tex S28. pagi ng
ar eas correspondlng to the respective paging periods and reception timngs

of intermttenth&eErRPihearbycthe1ntly | #n stathorhafGet ki traaltiiey stednon
conpri sing: change instruction receiving nmeans for receiving fromthe
server, a chapge idwigattitignafl occhehgage Hf thet hlocaeibdherr &f i st pagiog
period and a reception timng, according to nmeasurenent val ues of both or
25 either of #bheanuwhereof timebi lloctataronsof ocabkdlien edelt ipagi Ng aiga and
havi ng noved into the sleep node, and 194 FP03-0126- 00
registered. Network interface 21 has a paging group
acquiring means for, when detecting a change of the
location registration area of mobile station 1,
acquiring a previous paging group assigned before the
15 change to the mobile station. Specifically, network
interface 21 receives signal 10 of a location
registration request from mobile station 1 through base
station 2b and communication network 4. This signal 10
of location registration request contains a request for
20 a change of the location registration area for location
registration of mobile station 1 in the location
registration area B and the paging group number "1" of
the paging group 9a being the previous paging group to
which the mobile station 1 belonged in the location

25 registration area A as a location registration area

before the change. This permits network interface 21,
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paging traffics at respective reception timngs of the paging channel in

each paging area, in a case where the nobile station newy noves into the

sl eep node, or in a case where the nobile station previously havi rgoswed oo
into the sleep node newWy noves into the cell, or in a case where the

nobi |l e station previously having noved into the sl eep node changes the

sleep state, or in an arbitrary case determ ned by the base station; and
intermttent reception controlling nmeans for 10 performng intermttent

reception in f@@eP@Qh§9 Eﬁ%‘o%ryH¥E“ ife pecentdQt ildnm ngpaseds ot he
change |nstruct|on A nmobi | € comruni cati on system conprising a base

station, and gephaisel ity gbxiBRIEagSt 3R e Ll WnddfdseF t£h8g or
recei ving a packet fo or fromthe base station in a cell established by the

base stati on, léé‘at"i‘bﬁhré@@sE@Qth@nsb@b'aoﬂrh@@ée%ﬂé‘tl%@atslcﬁ'?ﬂafr%j@oi)ie
periodically receiving a signal fromthe base 20 station, in a case where

nei ther packeft+i¢fHgN £SipHN NEEgIiLECPEA PN 418d CoNEyei £6 d&ﬁénqpﬁev1ous
predeterm ned duration, and in which the base station has a pagi ng channel

capabl g of Spesgiygngraupubi eest atdwnAndinos: Fykag 225 then i d epgéation
of arrival of a packet or capable of transmtting an i ncom ng packet

addressed to @igmdil 20195 10ERB3008126¢A6 tiatiioon tayidir mvesi ved o the

sl eep node, and can intermittently transmt the paging channel in a

pr edet er m nedtipercont roheeei p3the sl eep node conprises a plurality of 5

sl eep states according to durations in which neither packet transm ssion
nor reception i s conutichednoaad netwbeknolnter Tarerui catlison Systeions i S
possi ble to set paging periods corresponding to the respective sleep states
and receptionasi g mgsidfyiing enedns effbrr egeptfwimd Otby tdobidebidteatsia@bi ons,
wherein the base station conprises: neasuring-retaining neans for neasuring
both b0 eithesfofa tdeshgnbtedoframibid e gsoa oassigsatedd nthke mehiland
havi ng noved into the sleep node, and paging 15 traffic of the paging
channel , and $tatienai hi ngemwm@siiaentthal uekantas mdasurted; lockthange
|nstruct|ng means for instructing a nobile station to change both or either
of a pagi ng peedbeitantionr exepi oPY i HoAG T Hclcor diddg t o IRCerduk Brrent

val ues 20 retained, in a predeterm ned case,
network interface 21 performs the notification of the

designated péging group, based on control by controller
15 23. Network interface 21 acquires information signal
11 containing the paging group number assigned to the
mobile station 1. Network interface 21 transmits the
information signal 11 to the mobile station 1 through
communication network 4 and base station 2b, to notify
20 the mobile station 1 of the designated paging group to
which the mobile station 1 should belong in the
location registration area B and which was assigned by

the controller 23.
Database 24 1s a retaining means for retaining
25 the location information about mobile stations 1 and

the paging group information about mobile stations 1.
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wherein the nobile stations conprise: intermttent reception controlling
means for performng intermttent reception in the paging period and at the
reception timng based on the change 25 instruction. 14. A nobileppp3_g126-00
comuni cati on system conprising a 196 FP03-0126-00 plurality of nobile
stations, a plurality of base stations connected to a network, and a server
connected to the network and configured to manage a paging area fornmed by a
collection of cells established by the base 5 stations and | ocation

| nformation of,{ g, opbile isﬁtag%ﬁggésga W cloLhe: RDia& HAdS: 2L £

configured to nove 1nto a sSle e of peritodically receiving a signal

fromthe base ation: . in S it C th QNS S nor
reception is %%%Hu%?@éngu??ﬁgﬁaESﬁgggﬁggﬁiﬁ%ﬁﬁg%?g??oﬁﬁhﬁﬁ% I n |%ﬁethe

base stations.h ftatgﬁggng4ghan@yg§;n§ggFt@fzggeghgwrﬂbf%rg%iégl§§ation

and notifying the nobile station of arrival of a packet or cap _ 15
transm tting agnbnserkBgoRacke! (addiassed 0 anhid i | dguhag: oved

into the sleep nodé, and can intermttently transmt the paging channel in

a predsterm ngd, per bad, WSNSi Ant 18 $) e2PnMds LOIPr i 88SrRaRlYRAIJE Va0 20
sl eep states according to durations 1n which neither packet transm ssion

nor receptionydsi condicietbna M UA i e RAYING Petedsra _@l PagRargd
e

;
corresponding to the respective sleep states, and in the nob

conmuni cati om §yst £6ni trd i Posst Db tor-&Lt 1PAYHAA 126@A5g25aC0IéE5P08MI Ng tO
t he respective paging periods and reception timngs of intermttent

reception by #é¢idOrfatib030d26-1F mibicke ishat regs stwaerienn blie secxer
conpri ses:
mobile station 1, in correspondence to each other.
10 The paging group management table 24b shown 1in
Fig. 22B is sectioned into regions of the respective
location registration areas. The paging group
management table 24b retains, for each of the location
registration areas, a correspondence between mobile
15 station IDs of mobile stations 1 location-registered in
the relevant location registration area and paging
group numbers of designated paging groups assigned to
the mobile stations 1. = Furthermore, paging group
management table 24b acknowledges and manages the
20 numbers of mobile stations 1 belonging to the paging
groups, and paging traffic volume and data volume in
each paging group, which are measured by measuring part
22. The measurement result table 24c shown in Fig. 22C
retains the results of the measurement by measuring

25 part 22. The measurement result table 24c retains a

correspondence between paging group numbers and
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measuring-retaining neans for measuring both or either of the nunber of
nobi |l e stations located in each 5 paging area and having noved into the

sl eep node, and paging traffics at respective reception timngs ofpyheoi26-00
pagi ng channel in each paging area, and for retaining neasurenent val ues

t hus nmeasured and change instructing neans for instructing a nobile 10
station to change both or either of a paging period and a reception timng,
according to the neasurenent val ues retained, in a predeterm ned case,

wherein the gobll6 Sidld 0ssGOERY b3l sagl bk el oleteRif OBneOBcalg N

means for performng intermttent 15 reception i'n the paging périod and at
the reception tim _ngmtlp&%% on thRegchange | DSLELICt4ON. exlamp Yo PagE NG Heet hod
catl

in a nobile co ni on system conprising a base station, and a plurality

of nobile stations Ganabl 14 ansmik 1 ENYLAE pRECHY REaZ 3@ RRAKRled O OF
fromthe basgésat%gltsrl on in Lgeéé{lel | established bybt %e gaseastati on, | ne whi ch

the nobile stalions AEgpeeRiv@uad i1y MG¥EubBt @re Steepindde Bht the
periodically receiving a signal fromthe base station, in a case where

nei they 25 pagket,tdansi $is@n tNotapeeeptd@n discorduatiad diiéndther
predeterm ned duration, and 198 FP03-0126-00 in which the base station

has a pagi ng pehannelnaapalleaft spesiich ngsa @nei | gusbats oroAntomitld yi ng
the nobile station of arrival of a packet or capable of transmtting an

- inconing packsts@adiiessedelongifepite bhet alagdmdayiago spVetei niad e sl eep
node, and can intermttently transmt the paging channel in a predeterm ned

peri od, whereifn ddwe st eepsmbDeesdoapr tsestamphuar alfi epodf pelcdey stratus,
according to durations in which neither 10 packet transm ssion nor
reception is gfsahdect®d, and in the nobil e communication systemit is

possi ble to set paging periods corresponding to the respective sleep states
and rexeption tin nMpsmofring epartt @2 ieceptimafbict Meluwbi Meastuminns, 15
wherein the base station instructs a nobile station to change both or
either of a pesimy feri orkamuring etbpt irAoingn fgafddcordr Hgne oabotther
either of the nunber of nobile stations existing in the cell and having
moved into theimsimep wdde, cand pRATERG r afficiiof 20 t heaplgi AP @Rl , in
a predeterm ned case, wherein the nobile station perfornms intermttent
reception in tdwl phuphipperted. anbubEheHEOFBceBERSHTLNS PG Hased DHT he

change instruction. , , .
functions as a number-of-mobile-stations measuring

15 means for measuring the number of mobile stations 1
belonging to each paging group in each location
registration area. In addition, measuring part 22 also
functions as a data volume measuring means for
measuring the volume of data transmitted at the timing

20 of each paging group in each location registration
area. Measuring part 22 1is connected to network
interface 21, to controller 23, and to database 24. An
example of the traffic measurement processing in the
location registration area B will be described below.

25 For example, measuring part 22 monitors the

number of incoming calls directed to a plurality of
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16. A paging nethod in a nobile comunication 25 system conprising a
plurality of nobile stations, a plurality of base stations connected to a

net work, and 199 FP03-0126-00 a server connected to the network mruk-0126-00

configured to nanage a paging area forned by a collection of cells
established by the base stations and |ocation information of the nobile
stations, 5 in which the nobile stations are configured to nove into a

sl eep node of periodically receiving a signal fromthe base station, in a
case where nenbbelepatdeaii diansmlsiayidiirdecepii el ba awlutbedtduhi ng a
predeterm ned duration, and 10 in which the base stations have a paging
channel capabkegoktspecbhyisgea Mbiahe sheisoneandhwt hyiing t beafBbil e
station of arrival of a packet or capable of transmtting an incom ng
packet addresselluhe aatpbihe siaiimgn hati rgdmveddimio greup eép nmpHe, and
can I5 intermttently transmt the paging channel in a predeterm ned

peri od, wherelochbeorl espyiidea toompr iaxes aBpl urkdr t yxahmpdlegepast aiesa
according to durations in which neither packet transm ssion nor reception
i s confuct ed, pau2@lpkyr affi bpsef sgadiimgperh ansvarngrepat edrespeespoadi ng
to the respective sleep states, and in the nobile conmuni cation systemit
is possible toe$és paginnghe ebsczbiorspegdistigattd onhe ress Ject heaspagngg
periods and reception timngs of intermttent reception by the 25 nobile
stations, wheparh £Re commremtbilstemcregnlavbiyl aestsatriesn tthe 20@nber of
FPO3- 0126 00 change both or either of a paging period and a reception
tining, accoréhagningbeehler agiriNdndofduiahuntieixed diwbiteontati eash

| ocated in each paging area and having noved into the sleep node, and

pagi ng 5 trafbags atStraéTslrfé'btl ¥B/recept i oRUMPRIINGSOBf  tREFHGINg ehdhBel in
each Eagl ng area, in predet erm ned case, wherein the nobile station
perfotfs int e@ﬁ?tlmléﬂa?tﬁécefﬁl dhath tHEDHadPng? piBtean® fat SBKE rBEEBt i on

ti mng based on the change instruction.
station 2b, etc., for each of mobile stations 1 as

destinations of the incoming calls. This enables
measuring part 22 to capture the number of incoming
calls for each mobile station 1. Next, measuring part
15 22 makes reference to paging group management table 24b
to capture the paging group to which each mobile
station 1 belongs. Then measuring part 22 determines
the number of incoming calls in each paging group from
the number of incoming calls for each receiving mobile
20 station 1 and the paging group to which each mobile
station 1 belongs. This permits measuring part 22 to
monitor the number of incoming calls in each paging
group. Furthermore, measuring part 22 may Dbe
configured to measure the paging traffic volume of each
25 paging group by any other method.

Furthermore, measuring part 22 constantly or
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10 17. A server conprising: paging group detecting neans for detecting one
pagi ng group out of a plurality of paging groups categorized by respective
timngs of receiving a paging signal for a nobile station, based 03-0126-00
predeterm ned 15 information; and area change detecting neans for detecting
a change of a location registration area on which the nobile station is
under | ocation registration, wherein, where the area change detecting neans
20 detects a change of the location registration area of the nobile
station, the ' o] gtpcdin ' t bi | t at. | t he
pagi ng group 32?22?53? %g?gThe §er€%?egggg€§?%%ﬂ?% ggi 'l%suahg?%§%rthe
area change dgkecthpg) Seadisa €OHRE | SES NAYIME ISQUR BT, 2GRt nInMeRns for
acquiring a previous paging group assigned to the nobile station, en
detecting a chgngeidll refiRSH26 0Qreh the LOGRRN {€0ishy ahboByakea of
the nobile station, wherein the paging group detecting neans determ nes
whet her the ptey¥i ousmiPag NGYE Jn@HA lacqwitad ondY 1t hBeladayRaqdr @4p aggHi ri ng
neans is identical to or different fromthe detected pagi ng group, and

assi gns the nphijiggsyabupn irhetidet et edipagirag iGtowr i Yaida they mee
different. 19. The server according to Claim17 or 18, 10 conprising
traffic vol unexaepsy)i NgedBansnfor paeasuULPNOmPREENIrératéheevotymeshat
timngs of the respective paging groups in the |location registration area,
wherein the ppglggguedupdeiatddeageneanabdet exirs 58 dopagi Nthar Qupbe based
on a result of the neasurenent 15 by the traffic volunme nmeasuring neans.

20. The servesofamcbidengtaridrad nl 17nofeal® mwonfid Sgpgup and in each
nunber - of - nobi | e- st ati ons neasuri ng nmeans for neasuring the nunbers of
nmobi | e st ati ohschbiongiregistrefid onesper,i viehgagbpgigr awps monither | bkati on
20 registration area, wherein the paging group detecting neans detects said
pagi n§0gr oup, nalsed of anatdiskd t sbetippsndases keepingytohehe location
nunber - of - nobi | e- st ati ons nmeasuring nmeans. 21. The server according to
daim17 or 18egRstranpensi ngreata Bol unEoreas@aaly measiior newsupi ng
volumes of data to be transmtted at timngs of the

Furthermore, measuring part 22 may be configured to
measure the number of mobile stations 1 belonging to
each paging group, by any other method.

15 Moreover, measuring part 22 constantly or
regularly monitors, for each paging group, the data
volume of incoming calls directed to mobile stations 1
location-registered in the location registration area
B, thereby measuring the volume of data transmitted at

20 the timing of each paging dgroup in the location
registration area B. It is noted that the data volume
of an incoming call can be determined by the number of
packets in the incoming call or the like. For example,
as to a plurality of base stations 2b covering the

25 cells 3 in the location registration area B, measuring

part 22 measures the volume of data such as the number
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202 FP03-0126-00 respective paging groups in the |location registration
area, wherein the paging group detecting neans detects said pagi ng group.
based on a result of the neasurement 5 by the data vol ume neasuri RgoRRAAS 600
22. The server according to one of Clains 17 to 21, wherein the paging

group detecting nmeans conprises quality acquiring nmeans for acquiring a
service quality requested by the nobile station, 10 wherein the paging

group detecting neans detects said pagi ng group, based on the service

quality acquiged by-kdes quati t¥nd6ALhE T NGa TEANSar 2Bvi AgMOPh| ea Stal ko
conprising: requesting neans for, at a tinme of noving into a 15 | ocation

regi stration ayear dhff arendadn OBk el aoald Qih I 881 Stiral | 91 ahea 3N ahigh the
nobil e station is under |ocation registration, detecting the novenent and

requesting a ghange,of the | AEALESN bFYI PalcAUdtdN A eandimy Seiiisg
changi ng nmeans for changing setting of a paging group according to

i nformation ngtifhedaela Wienthgeeitvinty an ivHor pakirar Sbgnakchr opage base
station, wherein, where paging group information is included in information

notifigd of bytibeohase statkon 2Bowhemdhecrequssiiag sweaionLquesis the
change of the |ocation registration area, the setting changi ng neans 203
FP03-0126- 00 ghanpestibessedtfi nghef iheopafggngcgloep. This enables
measuring part 22 to grasp the volume of data of
incoming calls for each of mobile stations 1. Then
measuring part 22 makes reference to paging group
10 management table 24b to grasp the paging group to which
each mobile station 1 belongs. Then measuring part 22
obtains the volume of data such as the number of
packets of incoming calls in each paging group, from
the volume of data such as the number of packets of
15 incoming calls for each of receiving mobile stations 1,
and the paging group to which each mobile station 1
belongs. This permits measuring part 22 to monitor the
data volume of incoming:  calls for eabh of paging
groups. Furthermore, measuring part 22 may be
20 configured to measure the volume of data transmitted in
each paging group, by any other method.

Measuring part 22 notifies controller 23 of the
paging group numbers and the measurement results such
as the paging traffic volume of each paging group, thé

25 number of mobile stations 1, the data volume of

incoming calls to mobile stations 1, etc. 1in the

- 137



24. The nobile station according to Caim23, wherein, where the paging

group information is not included, the setting changi ng neans conti nuously
uses 5 a paging group to which the nobile station belonged before g _g126-00
change of the location registration area.. 25. A nobile conmuni cation

system conpri si ng: pagi ng group detecting nmeans for detecting one paging
group out of a plurality of paging groups 10 categorized by respective
timngs of receiving a paging signal for a nobile station, based on

predet er ni ned) j, pfof BRt i oy AN AI A £haNge (det ecti ngapans for detegting a

change of a location registration ,area on which the 15 nmobile station is
under |ocatiop,reglshhaki On nyhensi Agwhen,the area changedet g¢gti ngngeans

??ﬁ% . .
detects a change of the f[ocation registration area of the nobile stafion,
the paging grlgggigfggghtnge@%%s @35 gnsa ¢ he cARbidag itiatd g heuRBgLsg
group det ect ed. . A nobil e communi cation nmethod conprising: a step of
detecting one,paging el Uter® A HhUES 5hyn0h PRGN OHNS G8LaMAT I Zed
by respective timngs of receiving a paging signal for a nobile station,
based gn predgtepdiRedagihnef M, 2% anghBRrob rdefantidsga ehange1of a

| ocation registration area on which the nobile station is under 204
FP03-0126- 00 {peafhen ¥8Aufkr afi ancoaithd g oo méwi slesegtipgsalghange
of the location registration area of the nobile station, assigning the

mobi | e st ati ogttheipaghaglegeatpotetreetiet rat i20b ate 4@ Abhudhiedsured.

S. A+. AYs. A3" . AY+. A. AF. AF. AYX. A+. A9. A>. Al & AFs. A3s. A>. AF. Al +. Al . Al V. AH. A>. AC
.Al's. AM A& A WEa sAYSnAHpAR LAY 2/ wA¥n ARrAm At HIASmdhs deeréh AMAFa. AC. AC
. An. AO. A3L. AC. AH. A3. AY. AFs. AC. AV. A>. A5. AFL. AL H. Al 9. AF . Al Q A

TLAC A& Al s. AbedlrsaAQWNs s, regularly updates the traffic volume,
s.Ali.AF . AF. AH. A3" . Al 5. AFL. A9. A0. AF. Al M AFL. AF . AH. A3. Al n. AY. AHs. AH. A9. A&
2. AF920A3&2. AthAYnuABErA3E2mAK 1AM, ACatANELSAYIND ZnAbsthAesdat3d. YBLume. A&. Ae . A
9a@A3 . Ay. A3". AC. A9" . Al e. AMs. Al Q A32. AHL2. AH . AM . Al Q AH. A&s. Aes. Al (5. AQ A
| *. A0" 2. Al s. AlscH@sngdQcAMIAMEAAING iAHs . Atabid0s. Al 1A GheAl med&unEmsnA[ . AHS.
AM AM AML2. Al " . Ans. AY . A

E. AHOE. A s. Al te#A81 AMEARL eAiZA AV TN LIhACE2s A WReAr' MAESUA{INAPACL22A>s. Al
.A[s. A3. ABE. AIL. Al 9. AnL. Al . AIC. As. Al 9. Al s. An. AY9. As. A] " . AYs. A2. A3&. An. Al L.
AY' . Ans. An. Asp@rfopmsA® theA measurement on the occasion of the

“:*af sB| }xsni d_Z] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca ca]cagca]ca]c
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br1111$$ ) 6" }(~(H**j,o,|,t-0"1111}xsni d_Z] ca] ca] ca] ca] cal¢ca] ca].ca]ca]ca]c
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detecting a designated paging group out of a plurality
of paging groups on the basis of predetermined
information. When netWork interface 21 detects a

25 change of the location registration area of a mobile

station 1, controller 23 assigns the mobile station 1 a
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selects a paging group with low paging traffic volume

25 out of the paging groups in the location registration

area B and detects the paging group as a designated
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at the timing of each paging group in the location
registration area B after the change. For example,
controller 23 selects a paging group with low volume of

15 transmitted data out of paging groups in the location
registration area B and detects the paging group as a
designated paging group. As described above,
controller 23 may select a paging group, based on one
of the paging traffic volume, the number of mobile

20 stations 1, and the volume of data transmitted at the
timing of each paging group, or may select a paging
group, based on two or all of the paging traffic
volume, the number of mobile stations 1, and the volume
of data transmitted at the timing of each paging group,

25 and detect the paging group as a designated paging

group.
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------- dYNCO1ocation registration area A before the change. It is
5 assumed herein that the paging traffic volume of the
paging group with the paging group number of "1" is
high and that of the paging group with the paging group
number of "2" is low, in the location registration area
B. In this case, controller 23 selects the paging
10 group with the paging group number of "2" as a
designated paging group in the location registration
area B and detects the paging group as a designated
paging group.
Controller 23 may be configured to regularly
15 receive the notification of the measurement result
about each location registration area from measuring
part 22. Furthermore, controller 23 may be configured
to instruct measuring part 22 to measure the paging
traffic wvolume, the number of mobile stations, the
20 volume of data of incoming calls to mobile stations 1,
etc. for each location registration area on the
occasion of performing the assignment of the paging

group, and to receive the notification of the

measurement result. In this case, controller 23
25 designates a type of an item to be measured and
instructs measuring part 22 to measure it. Namely,
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5 measurement.

Moreover, controller 23 also performs control on

network interface Z21. When controller 23 detects a
designated paging group in the location registration

area B, 1t determines whether the paging group number

10 of the designated paging group 1is identical to or
different from the paging group number of the previous

paging group included in the signal 10 of location
registration request transmitted from network interface

21. When the paging group number of the previous

15 paging group is different from that of the designated
paging group, that is, when there is a change of the

paging group, controller 23 assigns the mobile station

1 the designated paging group detected. Then
controller 23 transmits to network interface 21,

20 information signal 11 containing the paging group
number of the designated paging group thus assigned, in
correspondence to the mobile station ID of the mobile

station 1, to notify the mobile station 1 of completion

of the location registration and instruct the mobile

25 station 1 to change the paging group. On the other

hand, when the paging group number of the previous
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this case, therefore, network interface 21 does not
perform the notification of the paging group number of
the designated paging group to the mobile station 1 and
performs only the notification of ' completion of
location registration to the mobile station 1.

In the case of Fig. 21A, the paging group as the
previous paging group has the paging group number "1,"
and the controller determines that it is different from
the paging group number "2" of the paging group being
the designated paging group and that there is a change
of the paging group. Therefore, controller 23 assigns
the mobile station 1 the designated paging group
detected, transmits information signal 11 containing
the paging group number "2" of the designated paging
group assigned, to network interface 21, and provides
the notification of completion of location registration
and the instruction of change of the paging group to
the mobile station 1.

Furthermore, controller 23 assigns the mobile
station 1 the designated paging group in the location

registration area B, and thereafter adds and records
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E:/ controller 23 records the paging group number "2" of

the paging group being the designated paging group, in

5 correspondence to the mobile station ID of the mobile

station 1 assigned the designated paging group, in the

region of the location registration area B in the

paging group management table 24b. In this manner,

controller 23 registers the relation between the mobile

10 station ID of the mobile station 1 and the paging group

number of the paging group to which the mobile station

1 belongs, to automatically create the paging group
management table 24Db.

Furthermore, after controller 23 acquires the

15 signal 10 of location registration request, it records

the location registration area ID of the new location

registration area included in the signal, into the

location management table 24a, thereby performing the

location registration. Speéifically, controller 23

20 records the location registration area ID of the

location registration area B in correspondence to the

mobile station ID of the mobile station 1 having sent

the location registration request, into the location

management table 24a. In this way, controller 23

25 registers the relation between the mobile station ID of

the mobile station 1 and the location registration area
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ID of the location registration area to which the
mobile station 1 belongs, creates the location
management table 24a, and manages the 1location
information of mobile station 1.

Mobile station 1 will be described below. As
shown in Fig. 21A, mobile station 1 is comprised of
radio part 41 and controller 42, and the radio part 41
is connected to controller 42, Radio part 41 is a
requesting means for, with movement into a location
registration area different from the location
registration area of the current location registration,
detecting the movement and sending a location
registration area change request. Furthermore, radio
part 41 is an acquiring means for receiving the
information signal from base station 2a, 2b and
acquiring a paging group of timing to receive the
paging signal in the new location registration area,
out of the information notified of. Specifically,
mobile station 1 transmits the location registration
request signal 10 to location information managing
server 5 on the occasion of occurrence of a change of
the location registration area and receives the
information signal 11 containing the paging group
number of the designated paging group assigned as a
paging group of timing to receive the paging signal in

the new location registration area B, by the location
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information managing server 5, from location
information managing server 5 through communication
network 4 and base station 2b. Radio part 41 transfers
the information signal 11 to controller 42 only when

5 receiving the information signal 11 containing the
paging group number.

Furthermore, radio part 41 also functions as a
receiving means for receiving the paging signal
transmitted from base station 2a, 2b, based on the

10 control by controller 42. Radio part 41 performs
intermittent reception of the paging signal at the
timing of the designated paging group. Radio part 41
also always receives the control signal with the
location registration area ID transmitted from base

15 station 2a, 2b and transfers the received control
signal to controller 42.

Furthermore, radio part 41 also functions as a
transmitting means ~for transmitting -~ the location
registration request signal 10, based on the control by

20 controller 42. Radio part 41 transmits the location
registration request signal 10 to location information
managing server 5 through base station 2a, 2b and
communication network 4.

Controller 42 is a setting changing means for,

25 when radio part 4 receives the information signal from

base station 2a, 2b, changing the setting of the paging
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Controller 42 changes the setting of the paging group
when the paging group information is included in the
information notified of by base station 2a, 2b 1in
5 response to the location registration area change
request by radio part 41. First, controller 42
determines whether the paging group information is
included in the information notified of by base station
2a, 2b. In this case, controller 42 determines whether
10 there is a notification of the paging group number of
the designated paging group from location information
managing server 5. Specifically, with transmission of
information signal 11 containing the paging group
number from radio part 41, controller 42 determines
15 that there is the notification of the paging group
number; without transmission of information signal 11
containing the paging group number, it determines that

there is no notification of the paging group number.
When controller 42 determines that there is a
20 notification of the paging group number and when the
paging group information is included in the information
notified of, controller 42 acquires the paging group
number of the designated paging group from information
signal 11 containing the paging group  number,
25 Controller 42 changes the setting of the timing for

reception of the paging signal to the timing of the
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designated paging group acquired. Then controller 42

controls radio part 41 so as to receive the paging

signal at the timing of the designated paging group

with the paging group number after the change of the
5 setting.

On the other hand, when it is determined that
there is no notification of the paging group number and
when no paging group information is included in the
information notified of, controller 42 does not perform

10 the change of the setting of timing for reception of
the paging signal. Then controller 42 continuously
uses the previous paging group to which the mobile
station belonged in the location registration area A
before the change of the location registration area, in

15 the new location registration area B as well, and
controls radio part 41 so as to receive the paging
signal at the timing of the previous paging group.

Furthermore, controller 42 generates the location -
registration request signal 10 and controls radio part

20 41 so as to transmit the location registration request
signal 10. Controller 42 acquires the control signal
with the location registration area ID received by
radio part 41, from the radio part 41. When
acknowledging a change of the location registration

25 area ID in the control signal, controller 42 determines

that there 1is a change of the location registration
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change of the location registration area and the paging
5 group number of the previous paging group to which the
mobile station belonged in the location registration
area before the change of the location registration
area. Then controller 42 transfers the location
registration request signal 10 generated, to radio part
10 41 to instruct and control radio part 41 to transmit it
to location information managing server 5.

In the case of Fig. 21A, radio part 41 initially
receives the control signal containing the location
registration area ID of the location registration area

15 A. Then the mobile station 1 moves from the location
registration area A toward the location registration
area B and comes to the border between the location

registration area A and the location registration area

B, whereupon radio part 41 comes to receive the control

20 signal containing the location registration area ID of
the location registration area B. Therefore,
controller 42 acknowledges that the location

registration area ID in the control signal has changed
to the location registration area ID of the location
25 registration area B and determines that there occurred

a change of the location registration area. Then
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Fig. 21B) being the previous paging group to which the
mobile station belonged in the location registration
area A, and makes radio part 41 transmit it to location
information managing server 5.

Then radio part 41 receives the information
signal 11 containing the paging group number, from base
station 2b, so that the controller 42 acquires the
paging group number "2" of the paging group being the
designated paging group. Controller 42 changes the
setting of the timing for reception of the paging
signal from the timing of the paging group with the
paging group number "1" to the timing of the paging
group with the paging group number "2" acquired. This
causes radio part 41 to perform intermittent reception
of the paging signal at the timing of the paging group
9b (cf. Fig. 21C) with the paging group number "2," in
the location registration area B.

(Mobile communication method)

A mobile communication method performed with use
of the mobile éommunication system will be described
below. First, the operation of location information

managing server 5 will be described. Fig. 23 1is a
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location information managing server 5 monitors whether
there is a location registration request from mobile
5 station 1 (S101). Specifically, a determination is
made on whether control part 23 of location information
managing server 5 acquired the location registration
request signal 10 from mobile station 1 to be. received
by network interface 21 and transferred to controller
10 23.
When a step (S101) there is a location
registration request in the location registration area
B from mobile station 1, location information managing
server 5 measures the paging traffic volume at the
15 timing of each paging group in the location
registration area B, the number of mobile stations 1
belonging to each paging group in the location
registration area B, the volume of data arriving at the
timing of each paging group in the location
20 registration area B, or the like (S102). Specifically,
controller 23 of location information managing server 5
instructs measuring part 22 to measure the paging
traffic volume or the number of mobile stations 1 in
each paging group in the location registration area B,
25 or the volume of data arriving at the timing of each

paging group, and then measuring part 22 performs the
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10%&f()'qu\$£%éa€{5n information managing server 5 continues
monitoring whether there is a location registration
5 request.

Location information managing server 5 then
selects a designated paging group in the location
registration area B, based on the result of the
measurement at step (S102), and detects the paging

10 group as a designated paging group (S103) .
Specifically, controller 23 of location information
managing server 5 receives the notification of the
measurement result from measuring part 22, and selects
a paging group with low paging traffic volume out of

15 the paging groups in the location registration area B,
or selects a paging dgroup with a small number of
belonging mobile stations 1 and with a small number of
mobile stations 1 in the standby state, out of the
paging groups in the location registration area B, or

20 selects a paging group with low volume of data to be
transmitted, out of the paging groups in the location
registration area B, based on the measurement result.

Then location information managing server 5
determines whether the paging group number of the

25 designated paging group detected is identical to or

different from the paging group number of the previous
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included in the location registration request signal 10
transferred from network interface 21.
When at step (S104) the paging group number of
the previous paging group is different from that of the
10 designated paging group, location information managing
server 5 assigns the mobile station 1 the designated
paging group and notifies the mobile station 1 of the
paging group number of the designated paging group
assigned (S105). On the other hand, when at step
15 (S104) the two paging group numbers are equal, location
information managing server 5 does not notify the
mobile station 1 of the paging group number of the
designated paging group, and moves to step (S106).
Finally, location information managing server 5
20 adds and records the paging group number of the
designated paging group into the ©paging group
management table 24b (S106). Specifically, controller
23 of location information managing server 5 records
the paging group number of the designated paging group

25 in correspondence to the mobile station ID of the

mobile station 1 assigned the designated paging group,
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5 he operation of mobile station 1 will be
described next. Fig. 24 1is a flowchart showing the
operation procedure of mobile station 1. First, mobile
station 1 makes a location registration request when
changing "from the location registration area A to the

10 location registration area B (S201). Specifically,
controller 42 of mobile station 1 generates the
location registration request signal 10 and radio part
41 transmits the location registration reqﬁest signal
10 to location information managing server 5.

15 After mobile station 1 sends the location
registration request at step (S201), it waits for a
fixed time period and determines whether there is a
notification of the paging group number of the
designated paging group from location information

20 managing server 5 (S202). Specifically, controller 42
of mobile station 1 determines that there 1is a
notification of the paging group  nhumber, with
transmission of information signal 11 containing the
paging group number from radio part 41; it determines

25 that there 1is no notification of the paging group

number, without transmission of information signal 11
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designated paging group, mobile station 1 changes the
5 setting of the timing for reception of the paging
signal to the timing of the designated paging group
with the paging group number notified of (S5203).
Specifically, controller 42 of mobile station 1
acquires the paging group number of the designated
10 paging group from information signal 11 containing the
paging group number and changes the setting to the
timing of the designated paging group with the paging
group number.
On the other hand, when at step (S202) mobile
15 station 1 determines that there is no notification of
the paging group number of the designated paging group,
controller 42 of mobile station 1 does not change the
setting of the timing for reception of the paging
signal, and maintains the setting of the timing of the
20 previous paging group to which the mobile station
belonged in the location registration area A before the
change of the location registration area, to
continuously use the previous paging group (5204).
Then mobile station 1 stands by while performing

25 intermittent reception of the paging signal at the

timing of the paging group thus set (S205) .
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signal at the set timing, so that radio part 4l

26-00

performs intermittent reception at the timing in
5 accordance with the control of controller 42. Mobile
station 1 repeatedly performs the operations at steps

(S201) to (S2035).

(Effects of the first embodiment)

According to the mobile communication system,
10 location information managing server 5, mobile station
1, and mobile communication method in the first
embodiment as described above, network interface 21
receives the location registration request signal 10 to
detect the change of the location registration area of
15 the current location registration with movement of
mobile station 1. Furthermore, controller 23 detects
the designated paging group out of a plurality of
paging groups on the basis of the predetermined
information. When network interface 21 detects a
20 change of the location registration area of mobile
station 1, controller 23 assigns the mobile station 1
the designated paging group detected. Finally, network
interface 21 notifies the mobile station 1 about to
change the location registration area, of information
25 signal 11 containing the paging group number of the

designated paging group assigned by controller 23.
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interface 21 detects a change of the location
registration area of current location registration of

5 mobile station 1, and the network interface 21 can also
be configured to transmit the information signal 11
containing the paging group number of the designated

 paging group only to the mobile station 1 subject to

the change only when there occurs a change of the

10 location registration area. For this reason, the

mobile communication system can effectively utilize the

channel and reduce the load of paging control on
controller 23.

Furthermore, network interface 21 has the paging

15 group acquiring means for acquiring the previous paging

group on the occasion of detecting the location

registration area change of mobile station 1, and

controller 23 acquires the paging group number of the

previous paging group acquired by network interface 21

20 and determines whether the paging group number of the

previous paging group acquired is identical to or

different from that of the designated paging group.

Then controller 23 assigns the mobile station 1 the

designated paging group detected, only when they are

25 different. Network interface 21 also transmits the

information signal 11 containing the paging group
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station 1 only when the paging group number of the
previous paging group is different from that of the
designated paging group, with a change of the paging
5 group; whereas it omits the notification to mobile
station 1 when the paging group number of the previous
paging group is identical to that of the designated
paging group, without change of the paging group.
Therefore, the mobile communication system can utilize
10 the channel more effectively. Furthermore, the action
of mobile station 1 is characterized by no need for
acquiring unnecessary information, thereby achieving
the action of no need for reception of redundant
information signals. As a result, mobile station 1 can
15 expand battery saving based on promotion of efficiency
of reception time.

Furthermore, controller 23 can perform the
assignment of the paging group, based on the paging
traffic volume at the timing of each paging group in

20 each location registration area, or based on the number
of mobile stations 1 belonging to each paging group in
the location registration area B. For this reason, the
mobile communication system can prevent the
concentration of the paging traffic locad at a specific

25 paging group timing and thus smooth the paging traffic

loads on the respective paging groups. It is also
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feasible to prevent the paging signal from being
transmitted twice or more to mobile station 1 in the
same paging group, within the same frame. Therefore,
it is feasible to implement more effective utilization
5 of the channel.

Moreover, controller 23 can perform the
assignment of the paging group, based on the volume of
data to be transmitted at the timing of each paging
group in each location registration area. For this

10 reason, even in cases where in data transmission or the
like, in spite of low paging traffic volume of a paging
group or in spite of the small number of mobile
stations belonging to a paging group, the volume
pecomes high of data included in one incoming call or

15 of data received by one mobile station, it is feasible
to surely prevent the concentration of the paging
traffic load at a specific paging group timing and
implements better smoothing of the paging traffic loads
on the respective paging groups.

20 In mobile station 1, with movement into a
location registration area different from the location
registration area of current location registration,
radio part 41 detects it and sends the location
registration area change request. When radio part 41

25 receives information signal 11 from base station 2b,

controller 42 changes the setting of the paging group

- : 159



#10% & ()-K4{ #10% (& ()-K { #10%

& ()-KymOo%&' () - &10%&T() LL! MMWNNz X6QF; 10! 4- $10%&T() elvl 4-$10%

& ()-eQF+ 109& ()-! "109& ()-!$10%& ()-Y !'g$10%& ()-Y NOOOOO, CbOOFP03-0126-00

10!!Lz#10%&'()-!Vylo%&'()-le%&'()-&‘lO%&'()- 10 10 109

=10%&' () - O PPQRTTWUG6_=

106#10%+& () -! Yy# $10%HE () - !l Yy# $10%R&&' () - ! VF$109%00& () - ! gF$10%++&' ()

-!1Lz#10%&'() TLTOTPTQTRT_TT1U~ = 10!l "$10%, & ()-9-f109%& ()-y&L0%&' ()- 10

10 10" =109 49cdAHLOYR ] - tHRWIERYMMaBIoR notified of. When the

lplvl $10% ,& ()-9-'1 "$10%& ()-9-'1 " $10%& ()-9-!'1 $10% " & ()-9-!

| " $10%&' () - 9-p4d 183 0dBohp- InYI¥XYYidh[ \is\ included in the information
notified of by base station 2b in response to the
location registration area change request from radio

5 part 41, controller 42 changes the setting of the

paging group to the designated paging group of the
paging group number included in the information signal
11. Then radio part 41 receives the paging signal in
the designated paging group.

10 Accordingly, mobile station 1 does not have to
acquire unnecessary information, and, therefore, does
not have to receive redundant information signals. As
a consequence, mobile station 1 can expand battery
saving based on promotion of efficiency of reception

15 time.

Furthermore, when radio part 41 does not receive
the information signal 11 containing the paging group
number, that is, when the paging group information is
not included in the information notified of by base

20 station 2b, controller 23 controls radio part 41 to
continuously use the previous paging group and receive
the paging signal at the timing of the previous paging
group, in the location registration area B. For this
reason, without change of the paging group, mobile

25 station 1 does not have to perform the change of

setting of the paging group and thus does not have to
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[Second embodiment]

The second embodiment of Part 2 will be described
5 below with reference to the drawings.
(Configurations of mobile communication system
and each device)
The mobile communication system according to the
present embodiment is substantially the same as the
10 mobile communication system shown in Fig. 21A, except
that the database 24 of the location information
managing server 5 shown in Figs. 22A-22C is replaced by
database 224 shown in Figs. 25A-25C and, in conjunction
therewith, the operation 1is different in part at
15 measuring part 22 and controller 23 of location
information managing server 5. For this reason,
redundant description will be avoided about the
substantially same portions.
Database 224 is comprised of location management
20 table 224a shown in Fig. 25A, real time class paging
group management table 224b shown in Fig. 25B, and non-
real time class paging group management table 224c
shown in Fig. 25C.
Service qualities requested by mobile station 1,
25 in Fig. 25A, include two service classes, the real time

class and the non-real time class. The real time class
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requiring the real time nature but having a relatively
long permissible delay; for example, it is requested by
mobile station 1 ©performing data communication.
Therefore, mobile station 1 can be classified according

10 to the service quality requested.

As described above, Fig. 25A shows the use of the
real time class and non-real time class as service
qualities, but there are no particular restrictions on
the contents of service qualities. For example, loss

15 probability levels can be used as service qualities.
Specifically, for keeping the loss probability not more
than a threshold, it is possible to use the loss
probability as a parameter and prepare a plurality of
service classes with different thresholds of 1loss

20 probability. Besides, it 1s also possible to use
degrees of urgency of data included in incoming calls
or the 1like, as service gqualities. The service
qualities are preferably those «capable of being
classified, in terms of control.

25 Database 224 includes paging group management

tables for the respective service 'qualities.
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class paging group management table 224b of Fig. 235B
and non-real time class paging group management table
224c of PFig. 25C. Real time class paging group

5 management table 224b retains the information about
paging groups of mobile stations 1 requesting the
service quality of the real time class, and non-real
time class paging group management table 224c the
information about paging groups of mobile stations 1

10 requesting the service quality of the non~real time
class.

Real time class paging group management table
224b and non-real time class paging group management
table 224c each are sectioned into regions of the

15 respective location registration areas. Real time
class paging group management table 224b and non-real
time class paging group management table 224c each
retain, for each of the regions of the location
registration areas, a correspondence between mobile

20 station IDs of mobile stations 1 location-registered on
the location registration area and paging group numbers
of paging groups assigned to the mobile stations 1 and
used in standby of the mobile stations 1. The
following will describe a processing example in the

25 location registration area B.

In the present embodiment, measuring part 22

- 163



10 109 = 109 ()-!0-$109%& ()-i}{Vie+: 109

=109& ()-!3S9$109& ()- F1! 3S9$109%n& () - F1! 3S9$109ME () - F1! qR3S9$10%>& () -
F1! v3S9$10%CCE () - F1dB: 109 D03 00
1 $10%6 & ()- " 1ilf $10% " & ()-"' 11" $10965& ()- ' 11" $10% , & (}- " &L068
()- 10 10(14567wXVB70 10 10 10& =

109& ()-'{10$109% " & ()-'{[10$109%& ()-'{If' $10% ' & ()- ''1f' $10%"& ()-

_#z[ 9MB70

:&'L (F )@ ?ioi/ilo }é‘% %‘}g‘\%? i%?\%cﬁll ?g% é"?vgcgl' gt Ft@e%éoi/%;é z)pggglfg@ $10%

%I{ t ol g%%g{? éq&@%%%%l iy 1%%/\/8?) SHTRATH8E o (V100
(O-a! #yﬁlowﬁlé)l@gle@r%g‘ﬁ%%ﬁ&n ]aOL/gg& ]§ @ﬂg%ﬁ%m@er jcgf ]IQob:Lle

stations 1 belonging to each paging group 1in the

5 location registration area B, and the volume of data to
be transmitted at the timing of each paging group in
the location registration area B. Except for this
point, measuring part 22 operates in much the same
manner as in the first embodiment.

10 For example, measuring part 22 monitors the
number of incoming calls directed to a plurality of
mobile stations 1 location-registered on the location
registration area B, for each of the paging groups and
for each of the service classes. First, measuring part

15 22 grasps the number of incoming calls for each of
mobile stations 1, in much the same manner as in the
first embodiment. Then measuring part 22 makes
reference to real time class paging group management
table 224b shown in Fig. 25B, to grasp the paging

20 groups to which the respective mobile stations 1
registered in real time class paging group management
table 224b Dbelong. Thereafter, measuring part 22
determines the number of incoming calls for each paging
group from the numbers of incoming calls for the

25 respective receiving mobile stations 1 and the paging

groups to which the respective mobile stations 1

- 164



10L =109%&' ()-!g2$10%& () - 1f <n}*?~ @' 10%& ()- 10%r& ()- @O%r& ()-!

FzZ#109& ()-!, fz#10%m& () - 10%m& () -zQ } "2~ @' ) 10%m& ()-s' 10%m& ()-!#$10%
& ()-!10%m& ()- 10%& ()-!$10% ()-_bdE~_ @' 810%m& ()- 6$10%& () - 4FERUIE10)e— 00
/ 10%t&' () - 9- #10%r&' () - LY+GLO%r&' ()- *_=0!! PFf $10%

& ()-s! YFf $10%&' () - syy10%&' () - &10%&' ()- 10m 10m 10nL3=10%& () - VYZzX9. =

109F=

109& () -! YHSL09RRE () - 4! { Y#$109B5& () - 4! cYH#SL109& () - 4! 109& () -! "Ff $109& () -

s %})/E%?Bzol%gﬁé%%# ig%é?%o%hé" hinler 10¥E {ncon g OUWYE () ror

E??EE%O%&' () -&LcR1B%E hY orbLpP IRV rdM "SI cBakd ¢ ' FSP1OYEHEL) - &(: &5
real time class, similarly, the measuring part makes
reference to non-real time class paging group

5 management table 224c shown in Fig. 25C, to monitor the
number of incoming calls for each paging group in the
non-real time class. Measuring part 22 measures the
paging traffic volume at the timing of each paging
group in the location registration area B, for each of

10 the service qualities in this way.

Furthermore, measuring part 22 monitors the
number of mobile stations 1 in the standby state in the
location registration area B, for each of the paging
groups and for each of the service classes. For

15 example, measuring part 22 makes reference to real time
class paging group management table 224b to count the
number of mobile stations 1 in each paging group,
thereby monitoring the number of mobile stations 1
belonging to the location registration area B, for each

20 of the paging groups in the real time class. For the
non-real time class, similarly, the measuring part
makes reference to non-real time class paging group
management table 224c, whereby it can monitor the
number of incoming calls for each paging group in the

25 non-real time class. Measuring part 22 measures the

number of mobile stations 1 belonging to each paging
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In addition, measuring part 22 monitors the

volume of data of incoming calls directed to a

5 plurality of mobile stations 1 location-registered in
the location registration area B, for each of the

paging groups and for each of the service classes. For
example, measuring part 22 determines the volume of

data of incoming calls for each mobile station 1, in

10 much the same manner as in the first embodiment. Then
measuring part 22 makes reference to real time class

paging group management table 224b to grasp the paging

groups to which the respective mobile stations 1
registered in the real time class paging group

15 management table 224b belong. Then measuring part 22
determines the volume of data of incoming calls for

each paging group from the volume of data such as the

number of packets of incoming calls for each receiving

mobile station 1 and the paging groups to which the

20 respective mobile stations 1 belong, thereby monitoring
the volume of data of incoming calls for each paging

group in the real time class. For the non-real time

class, similarly, the measuring part makes reference to
non-real time class paging group management table 224c

25 to monitor the volume of data of incoming calls for

each paging group in the non-real time «class.
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(10% ' & ()-- /¢ M3mitted at the timing of each paging group in the
location registration area B, for each of the service
qualities in this way.

5 Measuring part 22 notifies controller 23 of the
paging traffic volume measured, the number of mobile
stations 1, the volume of data of incoming calls, etc.
in correspondence to the service class as a type of
service quality and the paging group number.

10 Furthermore, measuring part 22 retains the traffic
volume, the number of mobile stations 1, the volume of
data of incoming <calls, etc. thus measured, in
correspondence to the paging group number and the
service class.

15 In the present embodiment, controller 23 1is
further provided with a quality acquiring means for
acquiring the service quality requested by mobile
station 1. Then controller 23 detects the designated
paging group, based on the service quality acquired.

20 Except for this point, controller 23 operates in much
the same manner as in the first embodiment. First,
controller 23 makes reference to location management
table 224a on the occasion of selecting the designated
paging group for a certain mobile station 1, to acquire

25 the service class of the mobile station 1 from the

mobile station ID of the mobile station 1.
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Next, controller 23 acquires from the measuring
part 22 the paging traffic volume at the timing of each
paging group in the location registration area B in
each service class, the number of mobile stations 1
belonging to each paging group in the location
registration area B in each service class, and the
volume of data to be transmitted at the timing of each
paging. group in the location registration area B 1in
each service class. Then controller 23 determines
whether the paging traffic volume in each paging group
and in each service class in the location registration
area B is high or low for the service class of mobile
station 1, and selects a paging group Jjudged as low.
Furthermore, controller 23 may determine whether the
number of mobile stations 1 in each service class
belonging to each paging group in the location
registration area B is large or small for the service
class of mobile station 1, and select a-paging'group
judged as small. In addition, controller 23 may
determine whether the volume of data to be transmitted
at the timing of each paging group in the location
registration area B 1is high or low for the service
class of mobile station 1, and select a paging group
judged as low.

For example, where the paging traffic volume in

the real time class for a certain paging group is high,
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controller 23 determines that the paging group is not
suitable for the mobile station 1 in the real time
class, because the paging traffic volume in the real
time class is high. On the other hand, even in a case
5 where for the same paging group, the paging traffic
volume in the real time class is somewhat high but the
total paging traffic volume of those in the real time
class and in the non-real time class is not so high,
the controller 23 determines that the paging group can
10 be used for the mobile station 1 in the non-real time
class.

Moreover, controller 23 can also perform similar
control in the case where a plurality of service
classes with different thresholds of loss probability

15 are prepared. For example, where the paging traffic
volume is high in a class with a high threshold of loss
probability fqr a certain paging group, controller 23
determines that the paging group is not suitable for
mobile station 1 in the class with the high threshold

20 of loss probability, because the paging traffic volume
is high in the class with the high threshold of loss
probability.

On the other hand, in the case where for the same
paging group, the paging traffic volume in the class

25 with the high threshold of loss probability is somewhat

high but the total paging traffic volume of those in
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the class with the high threshold of loss probability
and in the class with the low threshold is not so high,
controller 23 determines that the paging group can be
used for mobile station 1 in the class with the low
5 threshold of loss probability.

Controller 23 may also be configured to
preferentially assign mobile station 1 in the real time
class or in the class with the high threshold of loss
probability, a paging group with low paging traffic

10 volume in the real time class or a paging group with
low paging traffic volume in the class with the high
threshold of loss probability.

Where the number of mobile stations 1 in the real
time class belonging to a certain paging group 1is

15 large, controller 23 determines that the paging group
is not suitable for mobile station 1 in the real time
class, because the number of mobile stations 1 in the
real time class is'large. -

Oon the other hand, in the case where for the same

20 paging group, the number of mobile stations 1 in the
real time class is somewhat large but the total number
of mobile stations 1 of those in the real time class
and in the non-real time class is not so large, the
controller 23 determines that the paging group can be

25 used for mobile station 1 in the non-real time class.

Controller 23 can also perform similar control in the
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case where a plurality of service <classes with
different thresholds of loss probability are prepared.

Controller 23 may also be configured to
preferentially assign mobile station 1 in the real time

5 class or in the class with the high threshold of loss
probability, a paging group with a small number of
belonging mobile stations 1 in the real time class or a
paging group with a small number of belonging mobile
stations 1 in the class with the high threshold of loss

10 probability.

Where the volume of data in the real time class
to be transmitted at the timing of a certain paging
group is high, controller 23 determines that the paging
group is not suitable for mobile station 1 in the real

15 time class, because the data volume is high in the real
time class.

Oon the other hand, in the case where for the same
pagihg group, the data volume in the real time class is
somewhat high but the total data volume of those in the

20 real time class and in the non-real time class is not
so high, controller 23 determines that the paging group
can be used for mobile station 1 in the non-real time
class.

Controller 23 can also perform similar control in

25 the case where a plurality of service classes with

different thresholds of loss probability are prepared.
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Controller 23 may be configured to preferentially
assign mobile station 1 in the real time class or in
the class with the high threshold of loss probability,
a-paging group with low volume of data in the real time
5 class to be transmitted or a paging group with low
volume of data in the class with the high threshold of
loss probability to be transmitted. In this manner,
controller 23 selects and detects the designated paging
group, based on the service quality acquired.
10 (Mobile communication method)
Next, the operation of location information

managing server 5 will be described. The following is

an example of processing in the location registration

area B. Fig. 26 is a flowchart showing the operation
15 procedure of location information managing server 5.
Step (S301) is similar to step (S101). When at step

(S301) there is a location registration request from
mobile station 1, locaticn information managing server
5 measures the paging traffic volume at the timing of
20 each paging group in the location registration area B,
the number of mobile stations 1 belonging to each
paging group in the location registration area B, the
volume of data arriving at the timing of each paging
group in the location registration area B, etc. for
25 each of the service qualities (S302). Specifically,

controller 23 of location information managing server 5
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and the non-real time class.

Then location information managing server 5
acquires the service quality requested by the mobile
S station 1, selects a designated paging group in the
location registration area B, based on the service
quality and the measurement result at step (S302), and
detects the paging group as a designated paging group
(s303). Specifically, controller 23 of location
10 information managing server 5 makes reference to
location management table 224a to acquire the service
class of the mobile station 1, acquires the paging
traffic volume in each service class, the number of
mobile stations 1, and the data volume from measuring

15 part 22, and selects the designated paging group.
Steps (S304), (S305) are similar to those (S104),
(8105). Finally, location information managing server
5 adds and records the paging group number of the
designated paging group into either of real time class
20 paging group management table 224b and non-real time
class paging group management table 224c provided for
the respective service classes (S306). For example,
where the service class of mobile station 1 is the real
time class, controller 23 of location information
25 managing server 5 records the paging group number of

the designated paging group in correspondence to the
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mobile station ID of the mobile station 1 assigned the

designated paging group, into the region of the

location registration area B in the real time class

paging group management table =~ 224b. Location

5 information managing server 5 repeatedly performs the
operations at the steps (S301) to (5306).

(Effects of second embodiment)

According to the mobile communication system,

location information managing server 5, and mobile

10 communication method in the second embodiment as

described above, location management table 224a retains

the correspondence between mobile station IDs for

identification of respective mobile stations 1 and

service classes indicating the service qualities

15 requested by the respective mobile stations 1.

Database 24 1is provided with such paging group

management tables as real time class paging group

management “table 224b and non-real time class paging

group management table 224c, which retain the paging

20 group information of mobile stations 1 requesting the

service quality in the real time class and the paging

group information of mobile stations 1 requesting the

service quality in the non-real time class,
respectively.
25 Furthermore, measuring part 22 measures the

paging traffic volume at the timing of each paging
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' the location registration area B, the volume of data to
be transmitted at the timing of each paging group in
5 the location registration area B, etc. for each of the
service qualities.

Therefore, controller 23 is able to acquire the
service quality requested by mobile station 1 with
reference to the location management table 224a and

10 acquire the paging traffic volume, the number of mobile
stations 1, and the data volume for each service
quality from measuring part 22, whereby the controller
is able to detect the designated paging group, using
the service quality of the mobile station 1 and using

15 the paging traffic volume, the number of mobile
stations 1, and the data volume for each service
quality. By recording the designated paging group into
real time class paging group management table 224b or
into non-real time class paging group management table

20 224c, it is feasible to implement management of
informafion about paging groups for each of the service
qualities.

Therefore, the mobile communication system 1is
able to detect the designated paging group in view of

25 the service quality requested by mobile station 1, and

manage it. As a result, for example, it becomes
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station 1 in the real time class from overflowing in
the buffer of base station 2, which makes it easier for
5 the mobile communication system to perform QoS control
taking the permissible delay or the like into account.
In the case where the service qualities are defined
using the loss probability as a parameter, the
designated paging group can be assigned so as to
10 prevent the loss probability from exceeding the
threshold of each service class. For this reason, it
becomes easy for the mobile communication system to
perform QoS control to keep the loss probability not
more than the threshold, according to a user's charge.
15 [Modification examples]

The present invention is not limited to the above
embodiments and can be modified in various ways. In
the above embodiments, location information managing
server 5 had both the function of managing the location

20 information of all mobile stations 1 and the function
of managing all the paging group information in each
location registration area, but another potential
configuration is such  that location information
managing servers are provided in the respective

25 location registration areas and the location

information managing server in each location
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managing the location information and the function of
managing the information about paging groups.

Controller 23 acquired the paging group number of

5 the previous paging group from location registration
.request signal 10 which was transmitted from mobile
station 1, but the controller may also be configured to
acquire the paging group number of the previous paging
group from paging group management table 24b before the

10 addition of the paging group number of the designated
paging group in the location registration area.

Instead of retaining the service class of mobile
station 1 in location management table 224a, mobile
station 1 may be configured to put the service class in

15 location registration request signal 10.

The databases 24, 224 shown in Figs. 22A-22C and
in'Figs. 25A-25C were arranged based on the keys of
mobile station IDs so that the paging group numbers or
the location registration area IDs were correlated to

20 the mobile station 1IDs, but the databases may be
arranged based on keys of paging group numbers or
location. registration area 1IDs so that the mobile
station IDs are correlated to them.

As database 24 shown in Figs. 22A-22C was,

25 database 224 may also be provided with a measurement

result table for retaining the result of the
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may be configured to record the measurement result into
the measurement result table.
[(Part 3) Control processing according to state
5 of mobile station]
The following will describe the control
processing at the location information managing server
- and at the base station in conjunction with
notification of the state from the mobile station.
10 Fig. 28 shows the operation procedure of the mobile
station and Fig. 29 the control processing according to
the state of the mobile station at the location
information maﬁaging server and at the base station.
As shown in Fig. 28, the mobile station, after
15 transmission or reception of packet, starts a timer for
determining a transition of the station itself into the
sleep state (hereinafter referred to as "first timer")
(S1). Thereafter, if there occurs packet transmission
or reception at the mobile station before a timeout of
20 the first timer, the mobile station restarts the first
timer (back to Sl1). On the other hand, when a timeout
of the first timer occurs with neither packet
transmission nor reception, the determination at S3
becomes affirmative. Then the mobile station notifies
25 the base station of the transition of the mobile

station itself into the sleep state and starts a timer
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When receiving a notification of a state

5 transition from the mobile station, the base station

executes the process of Fig. 29 as an interrupt

process. With the notification of the transition into

the sleep state from the mobile station at above 5S4,

the base station receives the notification and

10 determines that the mobile station has moved into the

sleep state (Yes at Sl11 in Fig. 29), and then it

executes the control processing in the 1link layer

described in Part 1, for the mobile station (S12). 1In

this process, the control processing in the link layer

15 is also executed in the case of a transition of the
mobile station between cells.

The mobile station is subject to the control

processing in the link layer as described above (S5 in

Fig. 28). Thereafter, where packet transmission or

20 reception occurs at the mobile station before a timeout

of the second timer, it can be determined that the

sleep state of the mobile station is released, and the

mobile station restarts the first timer (back to S1).

on the other hand, when a timeout of the second timer

25 occurs with neither packet transmission nor reception,

the determination at S7 becomes affirmative, and the
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1nformatlon managing server also executes the process
of Fig. 29 as an interrupt process. With the
notification of the transition into the idle state from
the mobile station at above S8, the location

10 information managing server receives the notification,
determines that the mobile station has moved into the
idle state (Yes at S13 in Fig. 29), and executes the
control processing in the network layer described in
Part 2, for the mobile station (Si4). 1In this process,

15 the control processing in the network layer is also
executed in the case where the mobile station changes
its location registration area.

The mobile station is subject to the control
processing in the network layer as described above (S9

20 in Fig. 28). Thereafter, the control processing in the
network layer (S89) is continuously executed Dbefore
occurrence of packet transmission or reception. With
occurrence of packet transmission or reception, it can
be detefmined that the idle state of the mobile station

25 is released, and the mobile station returns to S1 to

restart the first timer.
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packet transmission nor reception is carried out at the
5 mobile station, and the control processing in the link
layer (the control processing described in Part 1) or
the control processing in the network layer (the
control processing described in Part 2) 1is executed.
according to each state; therefore, it is feasible to
10 smoothly perform management of location information of
mobile stations, according to a plurality of states of
the mobile station varying with time.
It is also possible to adopt a configuration in
which the location information managing server is also
15 provided with the control function in the link layer,
which the base station had, and in which the location
information managing server executes the entire control
processihg of Fig. 289.
It is also needless to mention that, as well as
20 the above-mentioned part 3 of the combination of the
control processing in the link layer with the control
processing in the network layer, simply executing the
aforementioned control processing in the link layer can
also achieve the effect of avoiding the concentration
25 of paging traffic on a specific reception timing and

smoothing the paging traffics at the respective
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utilization of the channel and more effective battery
saving than before, and the effect of avoiding
concentration of mobile stations on a specific paging
5 period and smoothing traffics among a plurality of
paging periods. It is also needless to mention that
simply executing the aforementioned control processing
in the network layer can achieve the effect of
implementing effective utilization of the channel and
10 the effect of capability of reducing the load of paging
control associated with the detection of the paging
group.

Industrial Applicability
According to the present invention, as described
15 above, the server determines as a state of a mobile
station, a state according to a duration in which
neither packet transmission nor reception is carried
out between the mobile station and the base station in
the cell, out of a plurality of states including the
20 sleep state or the idle state, and sets for the mobile
station both or either of the paging period of the
mobile station and the reception timing of intermittent
reception by the mobile station, according to the state
determined by the determination; therefore, it is
25 feasible to smoothly perform management of location

information of the mobile station, according to the
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stations and with a plurality of base stations
connected to a network, constituting a mobile

5 communication system, being connected to the network,
and being configured to manage a paging area formed by
a collection of cells established by the base stations
and location information of the mobile statiomns,
the server comprising:

10 determining means for determining as a state of a
mobile station as mentioned, a state according to a
duration in which neither packet transmission nor
reception is conducted between said mobile station and
a base station within the cell established thereby, out

15 of a plurality of states including a sleep state or an
idle state; and

setting means for setting for the mobile station
both or either of a paging period of the mobile station

and a reception timing of intermittent reception by the

20 mobile station, according to the state acquired by the
determination.
2. The server according to Claim 1, further

comprising measuring-retaining means for measuring both
or either of the number of mobile stations located in
25 each paging area and having moved into said state, and

paging traffics at respective reception timings of a
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for retaining measurement values thus measured,

F903-0726-00

wherein, where the determining means determines
that a state of a mobile station is the sleep state,
5 the setting means sets for the mobile station both or
either of the paging period of the mobile station and
the reception timing of intermittent reception by the
mobile station, according to the retained measurement
values.
10 3. The server according to Claim 1 or 2, further
comprising:
area change detecting means for detecting a
change of a location registration area on which a
mobile station is under location registration; and
15 paging group assignment controlling means for,
when the area change detecting means detects a change
of the location registration area of the mobile
station, selecting one paging group out of a plurality
of paging groups categorized by respective timings of
20 receiving a paging signal for the mobile stations,
based on predetermined information, and for assigning
the mobile station the selected paging group.
4, A mobile communication system comprising a
plurality of mobile stations, a plurality of base
25 stations connected to a network, and a server connected

to the network and configured to manage a paging area
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formed by a collection of cells established by the base
stations and location information of the mobile
stations,

wherein the server comprises:

determining means for determining as a state of a
mobile station as mentioned, a state according to a
duration in which neither packet transmission nor
reception is conducted between said mobile station and
a base station within the cell established thereby, out
of a plurality of states including a sleep state or an
idle state; and

setting means for setting for the mobile station
both or either of a paging period of the mobile station
and a reception timing of intermittent reception by the
mobile station, according to the state acquired by the
determination.

5. A location information managing method in a
server, together with a plurality of mobile stations
and with a plurality of base stations connected to a
network, constituting a mobile communication system,
being connected to the network, and being configured to
manage a padging area formed by a collection of cells
established by the base stations and location
information of the mobile stations,

the location information managing method

comprising the steps of:
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between said mobile station and a base station within
5 the cell established thereby, out of a plurality of
states including a sleep state or an idle state; and

setting for the mobile station both or either of
a paging period of the mobile station and a reception
timing of intermittent reception by the mobile station,

10 according to the state acquired by the determination.

6. A server, together with a plurality of mobile
stations and with a plurality of base stations
connected to a network, constituting a mobile
communication system, being connected to the network,

15 and being configured to manage a paging area formed by
a collection of cells established by the base stations
and location information of the mobile stations,

the server constituting the mobile communication
system in which the mobile stations are configured so

20 that a mobile station in a cell established by a base
station transmits or receives a packet to or from the
base station and so that, when neither ©packet
transmission nor reception is conducted during a
predetermined duration, the mobile station moves into a

25 sleep mode of periodically receiving a signal from the

base station and in which the base stations have a
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predetermined period,
wherein the sleep mode comprises a plurality of
sleep states according to durations in which neither
packet transmission nor reception 1is conducted, a
10 plurality of paging periods are prepared corresponding
to the respective sleep states, and in the mobile
communication system it is possible to set paging areas
corresponding to the respective paging periods and
reception timings of intermittent reception by the
15 mobile stations,
the server comprising:
measuring-retaining means for measuring both or
either of the number of mobile statioris located in each
paging area as mentioned and having moved into the
20 sleep mode, and paging traffics at respective reception
timings of the paging channel in each paging area as
mentioned, and for retaining measurement values thus
measured; and
change instructing means for instructing a mobile
25 station to change both or either of a paging period and

a reception timing, according to the retained
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mode changes the sleep state, or in a case where the
mobile station previously having moved into the sleep
mode moves into a new paging area, or in an arbitrary
case determined by the server.

7. The server according to Claim 6, wherein the
mobile communication system comprises servers in the
respective paging areas and the servers are in a
hierarchical relation based on a predetermined rule,

wherein the change instructing means of the
server in each layer instructs a mobile station to
change both or either of the paging period and the
reception timing, according to both or either of the
number of mobile stations located in the corresponding
paging area and having moved into the sleep mode, and
the paging traffics at the respective reception timings
of the paging channel in the paging area.

8. The server according to Claim 6 or 7, further
comprising recognizing-retaining means for recognizing
a service class of a mobile station and for retaining
the service class information,

wherein the change instructing means instructs
the mobile station to change both or either of the

paging period and the reception timing, further
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5 the base station constituting the mobile
communication system in which the mobile stations are
configured so that a mobile station in a cell
established by the base station transmits or receives a
packet to or from the base station and so that, when

10 neither packet transmission nor reception is conducted
during a predetermined duration, the mobile station
moves into a sleep mode of periodically receiving a
signal from the base station and in which the base
station has a paging channel capable of specifying a

15 mobile station and notifying the mobile station of
arrival of a packet or capable of transmitting an
incoming packet addressed to a mobile station having
moved in the sleep mode and can intermittently transmit
the paging channel in a predetermined period,

20 wherein the sleep mode comprises a plurality of
sleep states according to durations in which neither
packet transmission nor reception is conducted, and in
the mobile communication system it is possible to set
paging periods corresponding to the respective sleep

25 states and reception timings of intermittent reception

by the mobile stations,
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measuring-retaining means for measuring both or

either of the number of mobile stations located in the
cell and having moved into the sleep mode, and paging

5 traffic of the paging channel, and for retaining
measurement values thus measured; and

change instructing means for instructing a mobile
station to change both or either of a paging period and
a reception timing, according to the retained

10 measurement values, in a case where the mobile station
newly moves into the sleep mode, or in a case where the
mobile station previously having moved into the sleep
mode newly moves into the cell, or in a case where the
mobile station previously having moved into the sleep

15 mode changes the sleep state, or in an arbitrary case
determined by the base station.

10. The base station according to Claim 3,
further comprising recognizing-retaining means for
recognizing a service class of a mobile station and for

20 retaining the service class information,

wherein the change instructing means instructs
the mobile station to change both or either of the
paging period and the reception timing, further
according to the service class recognized.

25 11. A mobile station, together with a base

station, constituting a mobile communication system,
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mode of periodically receiving a signal from the base
5 station, in a case where neither packet transmission
nor reception is conducted during a predetermined
duration,
the mobile station constituting the mobile
communication system in which the base station has a
10 paging channel capable of specifying the mobile station
and notifying the mobile station of arrival of a packet
or capable of transmitting an incoming packet addressed
to the mobile station having moved into the sleep mode,
and can intermittently transmit the paging channel in a
15 predetermined period,
wherein the sleep mode comprises a plurality of
sleep states according to durations in which neither
packet transmission nor reception is conducted, and in
the mobile communication system it is possible to set
20 paging periods corresponding to the respective sleep
states and reception timings of intermittent reception
by the mobile station,
the mobile station comprising:
change instruction receiving means for receiving
25 from the base station, a change instruction for change

of both or either of a paging period and a reception
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either of the number of mobile stations located in the
cell and having moved into the sleep mode, and paging
traffic of the paging channel, in a case where the

5 mobile station newly moves into the sleep mode, or in a
case where the mobile station previously having moved
into the sleep mode newly moves into the cell, or in a
case where ﬁhe mobile station previously having moved
into the sleep mode changes the sleep state, or in an

10 arbitrary case determined by the base station; and

intermittent reception <controlling means for
performing intermittent reception in the paging period
and at the reception timing based on the change
instruction.

15 12. A mobile station, together with a plurality
of base stations connected to a network and with a
server connected to the network and configured to
manage a paging area formed by a collection of cells
established Dby the base stations, and location

20 information of mobile stations located therein,
constituting a mobile communication system and being
capable of transmitting or receiving a packet to or
from a base station in the cell established by the base
station, the mobile station being configured to move

25 into a sleep mode of periodically receiving a signal

from the base station, in a case where neither packet
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transmission nor reception 'is conducted during a
predetermined duration,
the mobile station constituting the mobile
communication system in which the base station has a
5 paging channel capable of specifying the mobile station
and notifying the mobile station of arrival of a packet
or capable of transmitting an incoming packet addressed
to the mobile station having moved into the sleep mode,
and can intermittently transmit the paging channel in a
10 predetermined period,
wherein the sleep mode comprises a plurality of
sleep states according to durations in which neither
packet transmission nor reception is conducted, a
plurality of paging periods are prepared corresponding
15 to the respective sleep states, and in the mobile
communication system it 1is possible to set paging areas
corresponding to the respective paging periods and
reception timings of intermittent reception by the
mobile station,
20 the mobile station comprising:
change instruction receiving means for receiving
from the server, a change instruction for change of
both or either of a .paging period and a reception
timing, according to measurement values of Dboth or
25 either of the number of mobile stations located in each

paging area and having moved into the sleep mode, and
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paging channel in each paging area, in a case where the
mobile station newly moves into the sleep mode, or in a
case where the mobile station previously having moved
5 into the sleep mode newly moves into the cell, or in a
case where the mobile station previously having moved
into the sleep mode changes the sleep state, or in an
arbitrary case determined by the base station; and
intermittent reception controlling means for
10 performing intermittent reception in the paging period
and at the reception timing based on the change
instruction.
13. A mobile communication system comprising a
base station, and a plurality of mobile stations
15 capable of transmitting or receiving a packet to or
from the base station in a cell established by the base
statilon,
in which the mobile station moves into a sleep
mode of periodically receiving a signal from the base
20 station, in a case where neither packet transmission
nor reception 1is conducted during a predetermined
duration, and
in which the base station has a paging channel
capable of specifying a mobile station and notifying
25 the mobile station of arrival of a packet or capable of

transmitting an incoming packet addressed to a mobile
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intermittently transmit the paging channel 1in a
predetermined period,
wherein the sleep mode comprises a plurality of
5 sleep states according to durations in which neither
packet transmission nor reception is conducted, and in
the mobile communication system it is possible to set
paging periods corresponding to the respective sleep
states and reception timings of intermittent reception
10 by the mobile stations,
wherein the base station comprises:
measuring-retaining means for measuring both or
either of the number of mobile stations located in the
cell and having moved into the sleep mode, and paging
15 traffic of the paging channel, and for retaining
measurement values thus measured; and
change instructing means for instructing a mobile
station to change both or either of a paging period and
a reception timing, according to the measurement values
20 retained, in a predetermined case,
wherein the mobile stations comprise:
intermittent reception controlling means for
performing intermittent reception in the paging period
and at the reception timing based on the change
25 instruction.

14. A mobile communication system comprising a
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formed by a collection of cells established by the base
5 stations and location information of the mobile
stations,
in which the mobile stations are configured to
move into a sleep mode of periodically receiving a
signal from the base station, in a case where neither
10 packet transmission nor reception is conducted during a
predetermined duration, and
in which the base stations have a paging channel
capable of specifying a mobile station and notifying
the mobile station of arrival of a packet or capable of
15 transmitting an incoming packet addressed to a mobile
station having moved into the sleep mode, and can
intermittently tfansmit the paging channel in a
predetermined period,
wherein the sleep mode comprises a plurality of
20 sleep states according to durations in which neither
packet transmission nor reception 1s conducted, a
plurality of paging periods are prepared corresponding
to the respective sleep states, and in the mobille
communication system it is possible to set paging areas
25 corresponding to the respective paging periods and

reception timings of intermittent reception by the

. 197



10!t | y$109%& () - GL! SQy$10%& () - GL
y$10%&' () - GL! N[ y$10%&' () - Gl! @$10%&' () - Gl! y$10%"& () - Gl
bCO! t | y$1@LOY& () - L10%& ()-f109%& ()-f& 109& ()- 10@ 10@

10@& FP03-0126-00

=10%a&’ () -

“j dEbCO! t | y$1$109&' () - 109%&' ()-L10%& ()- @O0%& ()-109%& () -

z#109%&' ()-caBbO0!t | y$ +109%&' ()-,) 10%& () -

| CYYH0%& ()-#310% ()-!10% ()-109% ()- ?VUdELCO! t | y$6$10%& () - S4310%& () -

$210%& () - OMLOY&! () L 109%& () --$10%& () -

)bOOIt|y$L10
=109& () - &81
)- 3! 10% () -
"()--,z 1090

10 &' () - :
) fﬁ;;g@ﬁdgg | $10%s éugang-\é%%%{%i&g( )

3$10%&' () -
10<h, bf gyW8-
| s'' $J50%&' OF

10

15

20

25

o /«B('Lé) $C&>€§b ~@s10% ()- 10 10 10&

S| 1 y#: $10% [ & ()-3! | y#: $10% : & ()-3! vl y#: $100/&'(

IvYF$1%§&%nz th%% W A a0 @' ! | $109%& () - - FMB10%

& () 10 Tog teve ()-0']abzX9. @

%;%gé§1&§& 'd9 mdi5Bhd 0985 ) on¥&10UELEH- ih0€ach

, &

e 240%& ) - mbaEA¥InE (Doth CBEO% } & (

S $109%s& ()-& Is " $109& ()-& hls'' $109& ()- &

%&%@M(Andgwa\(z&%@oved into the sleep mode, and

paging traffics at respective reception timings of the
paging channel in each paging area, and for retaining
measurement values thus measured; and

change instructing means for instructing a mobile
station to change both or either of a paging period and
a reception timing, according to the measurement values
retained, in a predetermined case,

wherein the mobile stations comprise intermittent
reception controlling means for performing intermittent
reception in the paging period and gt the reception
timing based on the change instruction.

15. A paging method in a mobile communication
system comprising a base station, and a plurality of
mobile stations capable of transmitting or receiving a
packet to or from the Dbase station in a cell
established by the base station,

in which the mobile stations are configured to
move into a sleep mode of periodically receiving a
signal from the base station, in a case where neither
packet transmission nor reception is conducted during a

predetermined duration, and
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in which the base station has a paging channel
capable of specifying a mobile station and notifying
the mobile station of arrival of a packet or capable of
transmitting an incoming packet addressed to a mobile
5 station having moved into the sleep mode, and can
intermittently transmit the paging channel in a
predetermined period,
wherein the sleep mode comprises a plurality of
sleep states according to durations in which neither
10 packet transmission nor reception is conducted, and in
the mobile communication system it is possible to set
paging periods corresponding to the respective sleep
states and reception timings of intermittent reception
by the mobile stations,
15 wherein the base station instructs a mobile
station to change both or either of a paging period and
a reception timing, according to both or either of the
number of mobile stations existing in - the ceil and
having moved into the sleep mode, and paging traffic of
20 the paging channel, in a predetermined case,
wherein the mobile station performs intermittent
reception in the paging period and at the reception
timing based on the change instruction.
16. A paging method in a mobile communication
25 system comprising a plurality of mobile stations, a

plurality of base stations connected to a network, and
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established by the base stations and location
information of the mobile stations,

5 in which the mobile stations are configured to
move into a sleep mode of periodically receiving a
signal from the base station, in a case where neither
packet transmission nor reception is conducted during a
predetermined duration, and

10 in which the base stations have a paging channel
capable of specifying a mobile station and notifying
the mobile station of arrival of a packet or capable of
transmitting an incoming packet addressed to a mobile
station having moved into the sleep mode, and can

15 intermittently transmit the paging channel in a
predetermined period,

wherein the sleep mode comprises a plurality of
sleep states according to durations in which neither
packet transmission nor reception is conducted, a

20 plurality of paging periods are prepared corresponding
to the respective sleep states, and in the mobile
communication system it is possible to set paging areas
corresponding to the respective paging periods and
reception timings of intermittent reception by the

25 mobile stations,

wherein the server instructs a mobile station to
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reception timing, according to both or either of the
number of mobile stations located in each paging area
and having moved into the sleep mode, and paging

5 traffics at respective reception timings of the paging
channel in each paging area, in a predetermined case,
wherein the mobile station performs intermittent
reception in the paging period and at the reception
timing based on the change instruction.
10 17. A server comprising:
paging group detecting means for detecting one
paging group out of a plurality of paging groups
categorized by respective timings of receiving a paging
signal for a mobile station, based on predetermined
15 information; and
area change detecting means for detecting a
change of a location registration area on which the
mobile station is under location registration,
wherein, where the area change detecting means
20 detects a change of the location registration area of
the mobile station, the paging group detecting means
assigns the mobile station the paging group detected.
18. The server according to Claim 17, wherein
the area change detecting means comprises paging group
25 acquiring means for acquiring a previous paging group

assigned to the mobile station, when detecting a change
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determines whether the previous paging group acquired
5 by the paging group acquiring means is identical to or
different from the detected paging group, and assigns
the mobile station the detected paging group only if
they are different.

19. The server according to Claim 17 or 18,

10 comprising traffic volume measuring means for measuring
paging traffic volumes at timings of the respective
paging groups in the location registration area,

wherein the paging group detecting means detects
said paging group, based on a result of the measurement

15 by the traffic volume measuring means.

20. The server according to Claim 17 or 18,
comprising number-of-mobile-stations measuring means
for measuring the numbers of mobile stations belonging
to the respective paging groups in the location

20 registration area,

wherein the paging group detecting means detects
said paging group, based on a result of the measurement
by the number-of-mobile-stations measuring means.

21. The server according to Claim. 17 or 18,

25 comprising data volume measuring means for measuring

volumes of data to be transmitted at timings of the
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quality acquiring means for acquiring a service quality

requested by the mobile station,

10 wherein the paging group detecting means detects
said paging group, based on the service quality
acquired by the quality acquiring means.

23. A mobile station comprising:
requesting means for, at a time of moving into a

15 location registration area different from a location
registration area on which the mobile station is under
location registration, detecting the movement and
requesting a change of the location registration area;
and

20 setting changing means for changing setting of a
paging group according to information notified of, when
receiving an information signal from a base station,

wherein, where paging group information 1is
included in information notified of by the base station

25 when the requesting means requests the change of the

location registration area, the setting changing means
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changes the setting of the paging group.

24. The mobile station according to Claim 23,
wherein, where the paging group information 1s not
included, the setting changing means continuously uses

5 a paging group to which the mobile station belonged
before the change of the location registration area.

25. A mobile communication system comprising:

paging group detecting means for detecting one
paging group out of a plurality of paging groups

10 categorized by respective timings of receiving a paging
signal for a mobile station, based on predetermined
information; and

area change detecting means for detecting a
change of a location registration._area on which the

15 mobile station is under location registration,

wherein when the area change detecting means
detects a change of the location registration area of
the mobile station, the paging group detecting means
assigns the mobile station the paging group detected.

20 26. A mobile communication method comprising:

a step of detecting one paging group out of a
plurality of paging Jroups categorized by respective
timings of receiving a paging signal for a mobile
station, based on predetermined information;

25 a step of detecting a change of a location

registration area on which the mobile station is under
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location registration; and
a step of, when detecting a change of the

ljocation registration area of the mobile station,

assigning the mobile station the paging group detected.
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