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FOR MOBI LE COMMUNI CATI ON TERM NALS, EN BLOC PAGQ NG METHOD -

COVMUNI CATI ON TERM NALS, AND MOBI LE COVMUNI CATI ON SYSTEM % IMMLD
The present invention relates to a lqcation registration methoq 1or" 10
nmobi | e communi cation term nals, an en bl-oc pagi ng nethod for mobr e
communi cation termnals, a nobile comrunication termnal, a relay device, a
| ocation information managi ng deRRSCREPTEOND| oc paging re Hﬂ”mﬂmmmmw ng
device, a switch, a nobile comuni cation network, and a no

comuni cation system 15 It is known that with nobile communi catopoor

services, generall th l.ocations_of ngobile co nication termnals such
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areaguhere 2 pRhhA RYBMMONIEAPRIN PRRMIRAIRS XIS abiinyi ded into
plural |ocation registration areas, and upon a nobi'le  commini cation

term nal moving fromone |CONIMUONEIATION SYSEERR to another |ocation
registration area, a location registration request which determ nes the
post-nove | ocation registration area is transmtted fromthe nobile
comuni cation termnal to the network. The | ocation registration areas of
25 each BECHNIGAL FEELPmuni cation ternmnals stored in the |ocation

I nformation egi stration device are sequentially updated, acgording to
this locati ol hqwem&wsaﬂonéafpégs fo pgpcation mglsg\agml metodfater m nat i on
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communication terminals, a mobile communication terminal, a relay device, a

location information managing device, an en bloc paging request generating
device, a switch, a mobile communication network, and a mobile
communication system.

15 It is known that with mobile communication services, generally, the
locations of mobile communication terminals such as cellular phones and the
like are stored in location information managing devices (so-called location
registers) so that the mobile communication terminals can terminate at any
location. Specifically, an area where a mobile communication service is

20  provided 1s divided into plural location registration areas, and upon a mobile
communication terminal moving from one location registration area to another
location registration area, a location registration request which determines the
post-move location registration area is transmitted from the mobile
communication terminal to the network. The location registration areas of

25  each of the mobile communication terminals stored in the location information
registration device are sequentially updated, according to this location
registration request. Now, in the event that a termination request to a certain
mobile communication terminal occurs, the stored contents of the location

information managing device are referred to, which location registration area




I nf or mats oo ggay ng device are referred to, which |location registration
area F0425/3129 2 the subject nobile comunication term nal belongs to is
determ ned, an paging request is generated, and transmtted to the paging
destination nobile commnication terjinal, via a swtch and base stations
bel onging to the determ ned |ocation registration area. 5 However, in the
event that a great nunber of passengers having nobile comrunication

t er m nal theaubjest mobileicommunicationkerimnakbelopgs totibideterasined) hat a great
nunber of nobile communication termnals sinultaneously nove together with
t he tr aiPagingdeqaesigs generatedycand transmitied tod¢he pagmghdestmatrommabide

| ocation registration area,tq another | ocation registration area, |ocation
| 0 regi SYOBINBHCAEOR termainal,evidanywiteh andriase statipnsbelonging ¢athen terni nal s
all at nee. . S0 her.e has. been the problemthat the | ocation nanagenent
traffic CTWHE%‘[&%PQ TEERYAUON #5¢2; ner eases drastically. As a techni que
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terminals within a train are represented by a comunicafion device

i nst al | edgreat nenberaofmobilercdiminitdtioe taeninals simuleanedisdy ampvé he pl ural
nmobi | e communication termnals within the train perform |ocation

regi st r dogotheriwith the trainr deosordingdy] indhmevientthatrthddrdinanases fiinvi r t ual
base station device. On the other hand, upon the train noving from one

| ocat i orPREpCtIPRIESIStEAION agadpanesher lncationregigratiomaredn logation t he

af orenent.i oned. communi cat i on vice transmi.is a | ocation registrati.on
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However ,thwiridﬂwbhletémbbhﬁjimmwﬂséﬁlﬂ'r@dﬁ@)l&em di sclosed in the

above-descri bed Publication, the plural nobile conmmunication termnals
si tuated wi t #isa téchniqaé fiox salvsmg this psoblimaldpamese linexamined Pabeaat i ng
Application Publication 11-355835 for example proposes a mobile
15 communication system wherein location registration requests from plural
mobile communication terminals within a train are represented by a
communication device installed in the train. With this mobile communication
system, the plural mobile communication terminals within the train perform
location registration with the aforementioned communication device as a
20  virtual base station device. On the other hand, upon the train moving from
one location registration area to another location registration area, the
aforementioned communication device transmits a location registration
request to a control station device via a base station device, thereby realizing
representing the location registration operation of plural mobile
25  communication terminals within a train by a communication device.
However, with the mobile communication system disclosed in the
above-described Publication, the plural mobile communication terminals

situated within the train transmit subordination information indicating

subordination to the aforementioned communication device, to the control



subor di nat409y 1@ & he af orementi oned communi cati on device, to the control
F0425/ 3129 3 station device. Accordingly, in the event that a great nunber
of people get on a train all at once at rush hour or the |ike, this neans
that subordination information is transmtted fromthe nobile

comuni cation termnals to the contrdl station 5 device all at once.
Accordingly, even in the event that the above nobile communication system
i s used,stathen devicea |imt to sufficient reduction of communication traffic
bet ween the base station device and the control station device. Also, with
such a nobi | Aaordinglyam the eent énat 4 gredtananber of peoplergeteon aGrainall

term nation requests to each of the plural nobile conmunication term nals
within tatonceatrush houyiogihe likeg g meausethat suhoedinadondniermatienis t t ed

from the base station. That,is to say, ..the conventiqgnal nobjle .
communi AT ted SpBNiemobile COIRMuIGAUAN terminaly i theeoRfioL Hationa £ ¢
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speci al communi cati on” devi ce to be installed 1n the trarn. D SCLOSURE

OF | NVENDntNuzficatien Bragfie betwase thed Basdsaviofateviceahd!the commolistationn
termnal |ocation registration nethod for registering, with a nobile

communi clevion network, location registration area information indicating

which [ocation registration area a nobjile comunication term nal bel ongs
to; wherei n, Algos with siichna mohile eommupnicatioasiystamcin theeventthanthaset er s

into a nmoving unit, the 25 nmovi it .makes istration with the bile
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been a mﬁb@ﬁ&?ﬁﬁ‘%@g@?@rﬁ ar%gggwl\zii%éz’aggr@g t[%go%?i@%m@ﬁga rﬁ‘)(&?lng uni t
bel ongs,thé bas&Bitith. UThht {s89i saiyetlie LGP tfhal REbAE BmhRAlndéffor Nf or mat i on
indicating the [ocation registration area to which
system has had the problem that, even though the traffic relating to location
registration requests can be reduced, the traffic relating to paging requests
15 cannot be reduced.

Further, the aforementioned mobile communication system has had the

problem that a special communication device has to be installed in the train.

DISCLOSURE OF INVENTION

20 The present invention provides a mobile communication terminal
location registration method for registering, with a mobile communication
network, location registration area information indicating which location
registration area a mobile communication terminal belongs to; wherein, in the
event that the mobile communication terminal enters into a moving unit, the

25  moving unit makes registration with the mobile communication network that
the mobile communication terminal is subordinate to the moving unit; and
wherein in the event that there has been a change in the location registration
area to which the moving unit belongs, the moving unit registers location

registration area information indicating the location registration area to which



FO0425/ 312 %% the grobi | e communi cation term nal foll ow ng the change

bel ongs, in behalf of the nobile comunication term nal contained therein.
This will be referred to as a First location registration nethod, for
convenience. Wth the first |location registration nethod, the nobile
communi cation 5 termnal may notifies the noving unit of a hierarchical
registration request to the effect of registering a subordination relation

as to tthemubilg comrmunydation teeminalviobwing thet chidnpe belengsicin hetadl f ofie
nmobi |l e communi cation termnal is subordinate to itself, while registering
t he subdhdimabileconahanicationoterimenalotorteinedotheneine afhisrwilkbeweferradits wi | |
be referred_to as a Second | ocation 10 registration nethod, for

conveni ésceFirat locatign registeation sethed sfargionvegiienceat i on net hod, the stage
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performed by registering a termnal identification nunber for identifying

t he nobisubopdinatartuitseld; wiilet registerihg dhel sabordinagonmetatiotetat thiei mathiiken
nunber for identifying the novi na unit as a set with the mpbile
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comuni cation termnal ,location reqgistration nethod for registering, with a
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ter m nalmegirg Gnit#eListeriBUbBSdinaAtibn of RBbsler@mafuricatiGs terhinal théheoVvi ng
unit that the nobilé conmmunication termnal is subordinate to the noving

uni t; amdowing enit with the neotsilt communicationhetworkmay besparéormed he | ocati on
registration area to which the noving unit . . .
simultaneously with the stage for the moving unit to register the location
15  registration area information with the mobile communication network.

Also, with the first location registration method, the stage at which the
moving unit registers subordination of mobile communication terminal to the
moving unit with the mobile communication network may be performed by
registering a terminal identification number for identifying the mobile

20 communication terminal and a moving unit identification number for
identifying the moving unit as a set with the mobile communication network.

The present invention provides a mobile communication terminal
location registration method for registering, with a mobile communication
network, location registration area information indicating which location

25  registration area a mobile communication terminal belongs to; wherein, in the
event that the mobile communication terminal enters into a moving unit,
registration is made with the moving unit that the mobile communication

terminal is subordinate to the moving unit; and wherein in the event that there

has been a change in the location registration area to which the moving unit



F0425/ 31®4 b5 fl angs, the noving unit registers location registration area
information indicating the location registration area to which the nobile
comuni cation termnal follow ng the change bel ongs, in behalf of the

nmobi |l e communi cation termnal contaiped therein. This will be referred to
as a Third location 5 registration nmethod, for convenience. Also, with the
first or second |location registration nethods, in the event that the

nobi | e deetongsdheimaving it abgidegralosatiow registrationiarga umfor nenibr he
subordination relation is released, the nobile comunication termnal may
notify tindicasing dedosation cagistiation arsakoovhichrtheanobile epmesmnicatior| easi ng

the 1 o subordinatian relation. These will be referred.to as Fourth and
Fifth |6€5¥1i"eﬁ3 fo Q‘{lggrtgﬁicgﬁn% S,ﬂerbebaffv@ﬁmﬂ)@rm@bllmmnwmﬁa&me
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regi stratfon net he “even that the nobile comunication term nal

departs fromAlRe, Whth the first br 3BEoRM focatIPFEliSRAGOR nh&hdls O e Efdfased,

the nobile communication termnal nmay noti the nmoving uhit of a rel ease

request that theeinebsliengmhrirs cition terainah depattetficin thewid Vrig uhftandodbel e
comuni cation termnal may notify the noving 20 unit of the release request
vi a t he suberdinationrelation isoieleasedothe nmivhilepecememnicationttermimalanayges a

nobil e co nthgatioq termnal Jocation registration nethod for .
regi st erYy thednobilagommupiation Refwerk o release request fomraleasisgrthei on

ot CIPRRABBomRlAE, cPofg: Fi G BiteRia PR ouRh pdl PEEEIdkadercat i on
term naléﬁ&tm@ﬁgﬂl@f%p&ﬁﬁ%ﬁ%gél subordination relation; wherein a

nobi l e co nicati mnal serving as a child notifies term nal

i denti fi cati g{lsouwidr theTbufbhr AfRAGEHADA LRt RS thé MEBile _
hi erarchical levels than itself to a nobil e comunication term nal serving

as a paogmunatairon ternhnabmayenotifyathei miebiliefdorativmicatiod aetwerldofibies ei n a
mobile release request via the moving unit.

15 Also, with the second or third location registration methods, in the event
that the mobile communication terminal departs from the moving unit and the
subordination relation is released, the mobile communication terminal may
notify the moving unit of a release request for releasing the subordination
relation. Further, the mobile communication terminal may notify the moving

20  unit of the release request via the mobile communication network.

The present invention provides a mobile communication terminal
location registration method for registering, with a mobile communication
network, location registration area information indicating which location
registration area mobile communication terminals belong to; wherein plural

25  mobile communication terminals are placed in a hierarchical subordination
relation; wherein a mobile communication terminal serving as a child notifies
terminal identification numbers of mobile communication terminals at lower

hierarchical levels than itself to a mobile communication terminal serving as a

parent, along with own terminal identification number; and wherein a mobile



FO0425/ 31281 £ ccopuni cation term nal at the highest order registers, in the
nobi l e comruni cation network, termnal identification nunbers of nobile
comuni cation termnals at |ower hierarchical levels than itself to the
nobi | e conmuni cati on network, al ong Wgth own termnal identification
nunber; and 5 wherein, in the event that there is a change in the |ocation
registration area, only the highest order nobile communication term nal

regi st ercorhhmidica®én arminad asthicchighieseorderiregidtem! i theviidbilde nobil e
comuni cation network. This wll be referred to as a Sixth |ocation

regi st r admmumecatoon netwodqrteamiral adentificappor sambém\ofmobilepr ovi des a
nmobi | e communi cation termnpal ~ 10 | ocation registration nethod for.

regi st erGaigmupicaiion teypninalcainlowarduerasehicad doxels than etselfda thegnebiat i on
area information indicati ich location .registration area, nobil
comuni GNBNERLHOR pR Wgﬂgé\\i\gﬂ% with %F@F’H%Plﬂs‘%\tﬂ{%ﬂq RupbekL A€ at i on
t er m.nal Py ' | er ' | pation _relation, wherein a
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commini csHly e HERNVrdBL AL EcminBiRkaon tBfmhal FegIsPars the968AGoR Cat ! on
nunber; an erein a nobile comunication termnal Serving "as a parent
regi st errggistidtion frearipforrRatonwith i hivbiketd@infunichdohdietwork. This

i dentification nunber of a nobile comrunication termnal serving as a
child, wilbbgrefarrecdbtmas arSixtlnlodatient iefgisteatiam nethbd) forasuhveinéesden, in the
event that 20 there is a change in the location registration_area, the
mobi | e commurdiheapriesant invention providessa mebile commwnicatiosttesminy ar ea

i nf tion.f the highest der. nobi.| ication terninal. This
w1 PO 10ERioReesbishsion meliifior B SinEr viligh SRS GAMBERISAIORGr

conveni j . ' =t i ' i hods, the
conven! ssSork! ok, 3yt ARASBIGrhich BHARLARY RRgTBHToCe
terni na!reéis@mﬁdnf afea_tmeailemmuaicaaidmtarhﬁnﬁgrﬁelahg%i %e}fiﬁi‘g}*ﬂ&‘hl serving
as a child. These will be referred to as eighth and ninth location
regi st r ahobile vennmdnicdtion terminalsi aropdacdhin phesanthical suborddingtioni des a
nobi | e communi cation termn nal o ] ) . .
relation; wherein a mobile communication terminal serving as a child notifies
15 a mobile communication terminal, serving as a parent, of a terminal
identification number; and wherein a mobile communication terminal serving
as a parent registers, with the mobile communication network, the terminal
identification number of a mobile communication terminal serving as a child,
along with own terminal identification number; and wherein, in the event that
20 there is a change in the location registration area, the mobile communication
network updates the location registration area information for only the highest
order mobile communication terminal. This will be referred to as a Seventh
location registration method, for convenience.
With the sixth or seventh location registration methods, the mobile
25 communication terminal serving as a parent may store the terminal
identification number of a mobile communication terminal serving as a child.
These will be referred to as eighth and ninth location registration methods, for

convenience.

The present invention provides a mobile communication terminal



FO425/ 31294 275 fpced i on regi stration nethod for registering, with a nobile
communi cation network, location registration area information indicating
which [ocation registration area nobile comunication term nals belong to;
wherein plural nobile comunication jermnals are placed in a hierarchical
subordination 5 relation; wherein a nobile comrunication term nal serving
as a child registers, wth the nobile communication netwrk, the term nal

i dent i f iloahtion regisbetionf methauhfemtegastdriagn with aimebile ¢ontmiingaitioon nunber ,
upon receiving a termnal identification nunber froma nobile

comuni dagtwarks laationl registration axcasinformation indicatingr which location event t hat
there is a,change in the_ _location 10 registration area, the nobile

communi dEEISFRAtHA AksakmEpBHscammmmicaion fgminalsgbelong:top whoretn pharédt mat i on
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registration area nobile commnication fermna ong to, erein plural
mobi | e copatent aadi own terminad lidesti calioe admberauporreceivingh teriadial nati on
relation; wherein a nobile comunication termnal serving as a child

not i f i esdeotificationnmmbemirointatmobile commanjcasom/terminal seryimgas a of a
termnal identification nunber; and wherein a nobile conmunication

t er m nalPaentiangd whereinpiny e evansthat these dea ehangeiiadhe locatian on nunber of

i ' ' j nal i i d; d I inth
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conveni ence. Wth the sixth through tenth | ocationTegistration nethods, in

t he evemtonvehiemdesasi ng a parent-child subordination relation, the child
nobi | e

The present invention provides a mobile communication terminal
15  location registration method for registering, with a mobile communication
network, location registration area information indicating which location
registration area mobile communication terminals belong to; wherein plural
mobile communication terminals are placed in a hierarchical subordination
relation; wherein a mobile communication terminal serving as a child notifies
20  a mobile communication terminal, serving as a parent, of a terminal
identification number; and wherein a mobile communication terminal serving
as a parent stores the terminal identification number of a mobile
communication terminal serving as a child; and wherein, in the event that
there is a change in the location registration area, the mobile communication
25  terminal serving as a parent registers the location registration area information
with the mobile communication network. This will be referred to as an
Eleventh location registration method, for convenience.
With the sixth through tenth location registration methods, in the event

of releasing a parent-child subordination relation, the child mobile



FO0425/ 31292 B /earpsuni cation termnal may notify the nobile commrunication
network of the termnal identification nunber of the parent nobile

comuni cation termnal and own term nal identification nunber; and the

nobi | e conmmuni cati on network may releease the parent-child subordination
rel ation based on the 5 termnal identification nunber of the child and the
termnal identification nunber of the parent. Further, the child nobile
comuni caimomumeatrom tdrnmagl meot nétyfyt the mobilescammumcataon aetwetrkwfikhef t he
termnal identification nunber of the parent and own term nal

i dent i fiteaming idenyBeatipn numeberofethe parent mobileemimunicationdermiaal. 10
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ninth, or eleventh Tocation registration nmethods, in the event o

r el easi mpteyrheanobilbicothmubicalionahetoworked Bthiectermine identificatibnl e

communi cation termnal may notify the nobile communication network of a 2o
r el ease mugbeseol thmpatent agdidwn tenminadidénfgheation numberniaitee parenthe par ent
nmobil e co nication .termnal .and own term nal identification nunber, the
nobi | e dBRRURICOMMYRGAICILIEIHAYL not i fy the rel ease request to the parent

o Featt Jnal . and tLh g Lol o
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nobil e comunication term nal's bel'onging to the group is set as a
r epr eserteanina of the terminal identification number of the parent mobile
communication terminal and own terminal identification number, and the
15 parent mobile communication terminal may delete the terminal identification
number of the child mobile communication terminal.

Also, with the eighth, ninth, or eleventh location registration methods, in
the event of releasing a parent-child subordination relation, the child mobile
communication terminal may notify the mobile communication network of a

20 release request containing the terminal identification number of the parent
mobile communication terminal and own terminal identification number, the
mobile communication network may notify the release request to the parent
mobile communication terminal, and the parent mobile communication
terminal may delete the terminal 1dentification number of the child mobile

25 communication terminal.

The present invention provides an en bloc paging method for mobile
communication terminals, wherein a plurality of mobile communication

terminals are aggregated to form a group, and one of the mobile

communication terminals belonging to the group is set as a representative



FO0425/ 31204 & fokd d e communi cation term nal, the nobile comunication
termnals performng comrunication with a nobile comuni cati on network
which stores which location registration area the representative nobile
comuni cation term nal belongs to as |1 as the correlation between ot her
5 nobil e conmuni cation termnals bel onging to the group and the
representative nobile communication termnal; wherein termnation requests
occur r i nmobuletdimmmnpcateai erminal] the nrobile cotmmadication tefmigals, of the
termnation requests, those with the nobile communication termnals

cor r el atperfoaningcomammicadon opitk semobile\comoninieatcanmatwaork wdicher ni nal  as
the termnatio Hﬁg destinations_there%& are specified; and wherein an en

bl oc pagstﬁbesrwg locagpn registratiomarea) thegeprasentashia mobalenuni cat i on
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representative nobile comunication termnal receiving an en oc pagi ng
request ,withén arprpdeteemindd tiseraty storedrandwhetreian of eieteratingBiynt r ansnit an
pagi ng request to the nobile comunication termnals specified by the en
bl oc pageqyesisgthase. with théingolyilé cobemupicationderminals xoseetated terthisl oc pagi ng

met hod, for convenience. Wth the second en bl o¢ pagi ng net hod, upon the
mobi | e S@mﬁrﬁ repressntadyeimehile capunynigtiondepmgnal A thg tesminativn « he
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representative mobile communication terminal exists. This will be referred to
15  as a First en bloc paging method, for convenience.

With the first en bloc paging method, upon the representative mobile
communication terminal receiving an en bloc paging request, the
representative mobile communication terminal may transmit an paging request
to the mobile communication terminals specified by the en bloc paging request.

20  This will be referred to as a Second en bloc paging method, for convenience.

With the second en bloc paging method, upon the mobile
communication terminals receiving the paging request from the representative
mobile communication terminal, the mobile communication terminals may
each transmit paging responses to the mobile communication network. This

25  will be referred to as a Third en bloc paging method, for convenience.

With the second en bloc paging method, upon the mobile
communication terminals each receiving the paging request from the
representative mobile communication terminal, the mobile communication

terminals may each transmit the paging responses to the representative mobile



FO0425/ 31294 49/ Tomruni cati on term nal, and the representative nobile
communi cation termnal may transmt the pagi ng responses that have been
received, to the nobile comunication network. This will be referred to as
a Fourth en bloc paging nethod, for gonvenience. 5 Wth the second en bloc
pagi ng nethod, upon the nobile comunication term nals each receiving the
pagi ng request fromthe representative nobile communication termnal, the
mobi | e ceommminiaation termeimal rarids theese peesdntative smobil®sgiaunrkap@nses to the
representative nobile communication termnal, and the representative
nobi | e clérmiRdlonay dransnait the pagilg raspogserthat daxe beenhieceiveagitoghe esponse

I ng responses that have been received,

bt ai ned by. ti.on.of th ;
and t 1 afBRPHRr I CHOmBEIWark o LRI i Sfomed b8 2 Hoaghyn bioge
f Fif t-h bl [ t hod, for conveni ence. th the
1[gure{ Leg[?z{%qpéfrﬂ%‘?ldb&%g‘gﬂﬁ?ﬁgngggIhggs, rr?he nobil e 15 cormunic cati onhnetwor Kk
' | L . at i n lurality of swtches,
vn\?%/hgt?krlrgrIms)gi‘?gﬂct%i%%{)%{g%o@%?}r@%f@é_}ﬁpghﬂﬁsPttﬁﬁén&_? 3 pagi ng responses
to the repnARAAERidY ﬁaﬂﬁﬁh‘alﬁe&ﬂf?@é@h@ﬁ?'tﬁ@ yr%%tlirtqg 'i’é’(llues‘e"fﬁﬂpgpéml | er

transmtting power as conpared to t ran ng’ power communi cati ng

Wi th t heepresensitive nobileTtmmenumichtibn téghital the! Robfleoriuni®itid? Seventh
en bl oc pagi_nrg nmet hod, for convenience. Wth the fifth en bloc paging
)

met hod, terEIRAIbINAY cacintransatit pagingatespohisesaty themepresentativeinmbily of
switches and a &Irurality, of base stations,, with the representative nobile

conmmuni COMBINiEAGRR, tgrminghand 'eﬁgpfiﬁ@ﬂéaﬁ\;%i]r&bi?;%m@%mpﬁ?ﬁes tobf he
i ' tati t. swi t che vidin e en ocC
pagt ho neubilldieh 32ReEkE Béﬁb@&%&ggﬁw%ﬁ?%%f biagEiegation of
' | 1L.aht [ N od,
for " conae papite HeponsEs IFI(HAVE bch BTN AN Caiin R oBsae. ¢ ne
r epr esemommvRicAtiot hetwerRTUThEAWIPBetrefdirddto 18% BiftreR bSChEEIHgIEd Mobi | e

method, for convenience.

With the fourth or fifth en bloc paging methods, the mobile
15  communication network may comprise a plurality of base stations and a
plurality of switches, with the mobile communication terminals transmitting
the paging responses to the representative mobile communication terminal
with a smaller transmitting power as compared to the transmitting power for
communicating with the base stations. These will be referred to as a Sixth or
20  Seventh en bloc paging method, for convenience.

With the fifth en bloc paging method, the mobile communication
network may comprise a plurality of switches and a plurality of base stations,
with the representative mobile communication terminal transmitting the en
bloc paging responses to the switches via the base stations, and the switches

25 dividing the en bloc paging response that has been received and generating the
paging responses. This will be referred to as an Eighth en bloc paging method

H

for convenience.
With the first through eighth en bloc paging methods, the representative

mobile communication terminal may be a predetermined mobile



F0425/ 3F29 256Y 3q@wuni cati on ternm nal. The present invention provides a
relay device which is installed in a noving unit and which registers

| ocation registration area information indicating which [ocation

regi stration area that nobile connunkfation 5 termnals contained within
the nmoving unit belong to, with a nobile comunication network; the relay
device conprising: a transm ssion/reception unit for performng

t r ansm <oimmunécaon ernmhaki gnals with an external device; a first storing
unit which, upon the transm ssion/reception unit receiving, fromthe

nobi | e --comrufifl)xcapnesmﬁ inyendonipravides arelagdevce wluehts mstaligedhimg a

term nal identifjcation nunber fo i dentifying the nohile comunication

t er mi nalMOYX waitand which %lStBI%mFIPPJ%FWtW malenpeen

| dont ) £ npdReBRE R RicaPSncBilsraflon M molfe bamiinicRuBRy o7 ng
ent Aentiftieh ABHORdERTY _ MLMRIERPRA st
ocati onePBfif PapRifea MRS HELLR A RIOHE B Rh T mebileCuent  of

det ect | RemtIRAR flotWidtl, WeTIa) dREs Loihiings £2_upon comparing

| ocation registration area inforhation received - fromthe nobile

conmuni dedrisaissivartgeeptivh anitfort perfiormitgy cahsmissioneeception of sigralsat i on
registration area infornmation stored in the third storing unit, stores the
r ecei vedwithaatéxsarrad dewviges tar fitst storang aninwbichtippm the t he third storing
unit, but which, gn the other hand, in the event of detecting change in
first | dEanSIAssiongiesepren smibrecg1ving, fainthe maelile communiqasion er ar chy

et ovitenTie: hlraAesthy EbeShonaRBRY s b Rhnd) RnRER RRr TG " "
nurber S’idéﬂﬁgﬁﬂg tﬂé‘fhé)tﬁg@&bﬁ{h\ﬁﬁ@aﬁbp%h%‘nﬁr ﬁﬁ‘)ré?tﬂé‘gé?hﬁﬁﬁl[ on, to the
nmobi | e comuni c&t1on network, using the trand mssion/reception unit. This
wi |l be jdehgficfdon Auatber that Bas beémYectivedea st€nd SOMBNURTITOr s&h‘i’n%,r gsent

i nvention provides a relay device for performng conmunication wt
mobi | e bedorehand; A anoviigronit idéstiRcatien puubsr foy idéntifying the moving
unit; a third storing unit for storing location registration area information
15 indicating a location registration area; and a control unit which, in the event of
detecting a change in the location registration area upon comparing location
registration area information received from the mobile communication
network via the transmission/reception unit with location registration area
information stored in the third storing unit, stores the received location
20 registration area information in the third storing unit, but which, on the other
hand, in the event of detecting change in first location registration area
following reception of the hierarchy request, transmits a hierarchy location
registration request containing the moving unit identification number, the
terminal identification numbers, and the new location registration area
25  information, to the mobile communication network, using the
transmission/reception unit. This will be referred to as a First relay device, for
convenience.

The present invention provides a relay device for performing

communication with a mobile communication network wherein a plurality of



FO0425/ 31041 42/ 39 | e comruni cation term nal s are aggregated and regi stered
as a group, and wherein in the event that there are term nation requests
within a predetermined tine to a plurality of nobile comunication

term nal s belonging to the group, ap,en bloc paging request which is a
conpilation of the paging requests 5 corresponding to the term nation
requests is transmtted, the relay device conprising: a reception unit for
recei vi ngoblile combivmicatagn tarniiaglsesic; aggregaedessd registered hoa ghovipdiand t he
en bl oc paging request that has been received and generating the paging

r equest swharginantthe eyant that ghenei arefterminatiemiequests within gepredatertipadi ng
requests .to the bj.| e conmuni cation term nals, belonging 10 to the group.
Thi's wi | imsdoraphiiabity ebmebile campnenication gaminals bﬁanglﬂgﬁQéhﬁtﬁf@élp, Wt h

t he second relay device, the en bloc pagi.ng.re st _nmay cont ai each set
of  t er i HLEN BN PREInEReasS! Whlsthia § SRORRIAt LAl Kb PREINEEONSR o

co ni cat i - 17 corr: ' . e i quest, with
15 T e s 86 e RARSARAGATENRCLE 1€ BanshiIRUCHHE Sy BBvIENC)

I nf or mat g4 i -3y H ; | r ﬁﬁi&gl . peen

recei vedé,(ﬁgﬁggﬂ%?nﬁﬁgg?% ﬁigf:%rbr@rnﬁlﬁgghfégp llﬂgg ti é/gﬁégqm’ £r)el ay devi ce,
and genepricessinghmit foradivgdingahie ensbloEpaging lreqiestrthhehicbeéw réseigedhi r d
rel ay device, for convenience. 20 Also, with the second relay device, the
nmobi | e cahgeneratingrthe graging requsts;ang & smnanytting binityforftransmictieg thed a
plurality of base stations, with the  en bloc paging request being

t ransni tgeneroted pagingequedts io g mahile eommunicaijondseminals belonging nal

identification information for.identifyi th bil.e .co ni cation
ter r"n'tonaltgatil&rgrggﬁo 1ﬁdv'?]gb"? Fef -on%sklgg%cpg Jg&ys‘?e‘gﬁﬁ%e 25 processing
uni t ger@;@érﬁgn&?e term nation requests for each set of the term nal
identification information contained in the en bloc paging requests
recei ved.  Thyith'the!sebond eERy ®it®, Be eh By pdping!equeaihag con®din -
conveni ence. Wth the third felay device, the recéption unit may receive
t he pagieagh setsfdesnmal nderstificatéoh informiatmfdyi identibynmgrtheanobiiet er mi nal s,
with the

communication terminals corresponding to each the termination request, with

15 the processing unit combining each set of terminal identification information
contained in the en bloc paging request that has been received, and
identification information for identifying the relay device, and generating the
paging requests. This will be referred to as a Third relay device, for
convenience.

20 Also, with the second relay device, the mobile communication network
may comprise a plurality of switches and a plurality of base stations, with the
en bloc paging request being transmitted via the base stations, and containing
each set of terminal identification information for identifying the mobile
communication terminals corresponding to the termination requests, and the

25  processing unit generating the termination requests for each set of the terminal
identification information contained in the en bloc paging requests received.
This will be referred to as a Fourth relay device, for convenience.

With the third relay device, the reception unit may receive the paging

responses transmitted from the mobile communication terminals, with the



FO0425/ 3129 263 3are@cessi ng unit aggregating the pagi ng responses received in
each predeterm ned tine and generating an en bl oc pagi ng response, and the
transm ssion unit transmtting the generated en bl oc pagi ng response to the
base station. This will be referred Sﬁ as a Fifth relay device, for
convenience. 5 Wth the second through fifth relay devices, the relay
device may be configured of a nobile comunication termnal. The present

i nvent i qropessing anitaggroghting dhenpaging responsesiieceivedin bach upon bei ng
contained in a noving unit to which a relay device is disposed, registers
| ocat i orPredgtiesmingd bmepnd genctating aoen blocqpaging respansel andthen | o
registration area it, bel o%s.to, wWth a Qra?lbi | e comruni cati on network, using

the rel d/ANREMSEION YIS tnSIIEiRG the, SeRerateshen blae PASINEFASPORSG 4O the
Si anal s Donp CAAHT o ThET WA et sRensB 1y S5 1 Bt LR EVicH, SRR GORERM AR T or  ng
signal s ) : ’

; : y : - nal i
Subof di nat ot o RAnE SEOGh Srcigh i gy ROV e AR ALY R By B on

transni tdopdigured\dfHemobilefdoriftiriatisn fermdi@al t T ansmi ssi on/ reception unit;
and a control unit for, in the event that the state of the nopbhile

communi cat i oTheepreseat invieatigasprovidesaa sialiite commumicatibartdimanalonhich,t he
relay device to a state of subordination, transmtting a hierarchical

regi st r atpasnbeiaguenntained ineyymaving nit teewhick atrelayi dexicens dispasedn to t he
rel ay device or, the nobile communi ca{i on 'nEIr\éfrk” usi ng ;he )

t r ansni 68150 deERtoR Fegisrationarea ypiqrnptiqnomdhealing yigeh Jocationt nobi | e
co ni | ternna ar_caonvepi ence. . Wth the.first bile .

ot daelsBheleE Fefdt beloHasaS v & ki cofublificado pifSirky psine

communi | t ' ; @ﬁlg,;r' } - 25 to the

rel ay dggléggﬂty o%ﬁgg’g?gqgﬁﬂﬂgzng%@% gﬁaﬁgﬁ (;ch%{l ﬁgpco tir}’(?)l?g'%it may transmt

a r el eagrarispdigsivn/feeeptiohantit fisr pérforniny dansiniNion/ebedptivh b sigimls el ay
device or the nobile comuni cation network, using the trans

m ssi on/with @utéxsarnalidevicy;tan adreertisementmidrmatmmuonencringhungrfornal , t he
adverti s ertrgcr{}ng whether or not the mobile communication terminal is subordinate to
15 the relay device, based on advertisement information transmitted from the
relay device using the transmission/reception unit; and a control unit for, in the
event that the state of the mobile communication terminal changes from a state
of non-subordination to the relay device to a state of subordination,
transmitting a hierarchical registration request for registering the
20  subordination relation to the relay device or the mobile communication
network, using the transmission/reception unit. This will be referred to as a
First mobile communication terminal, for convenience.
With the first mobile communication terminal, in the event that the state
of the mobile communication terminal changes from a state of subordination
25  to the relay device to a state of non-subordination, the control unit may
transmit a release request for releasing the subordination relation to the relay
device or the mobile communication network, using the

transmission/reception unit.

With the first mobile communication terminal, the advertisement



FO0425/ 3104 2%/ 3r¥or mati on may contain a noving unit identification nunber
for identifying the noving unit, and the nobile comrunication term nal my
conprise: a noving unit identification nunber storing unit for storing the
moving unit identification nunber; apd a termnal identification nunber
storing unit for 5 storing a termnal identification nunber for identifying
the nobile conmmunication termnal; with the control unit transmtting the
rel ease infomation auay edoniang atthevimgy iing identificdbdoninimber for identifyingead out
fromthe noving wunjt identification nunber, storing unit and the term nal

i dent i fitbgtmeMIngMBiér and theimabler commuricatipnitaeminal dnay CORRPIIY tunber

?LSEL??&ﬁgkir&ﬁﬁhgﬂaﬁﬁﬁﬁ%ﬁ GO ST e t%r%?‘iu#“@t{eﬁnggﬁpé) E;S?élm
cormm, SBbhAR b holbb e TR SRBA S ot TR Y
ter minal orihbs @R RBATHRLGBY AlinbeF M RenfityRiy e Wiobfleld 11 rst storing

unit for stoFing own term na ion nu ntifying the
mobi | e couTikireAtiom téredisalawithahe adnerdl vigraahswiiting e refsdsereynest
advertisenment of term nal advertisenment information containing the own
t er m nal comtemiing ithe:mavingumieidenificatioar nbmbenireadvoat érom the mdreingvent  of
receiving the term nal advertisenent information advertised from another 20
mobi | e dbnfidenidication sumbeastorong uait andthmterminabidentificatioprumber nal

bil e communi cati term nal, becones a .parent and the ot her

and the ot her 0 ar

becones rga@mqtg?omd e ST} AQeRAHEAIOR AU ISSIORN 2RISR theig uni t f or
storing i1]d.t .nal ideptification nunber for identifying the nobile
comirﬁni Ctgetlrlf%hjsg%oljﬁfc{?gi}ﬁpg L&gﬂa child, in the event that the nobile 2 5
comuni cati o ' ; " ' I fefhehi A1

storing a pzl;l;ﬁgen? lretsg?dn% naﬁﬂ?ﬁzem‘ﬁvmiﬁ%%ﬁ% Cngg{rrﬂ?g%aiﬁygnﬂ'?%wg&? é(y nobi | e
comuni gadrferms$ eommahicationer thramebile ¢caminfiniextoh rideaork hendobi | e

communi cation termnal becones a child. This will be referred to as a
Second awbhomonshyroonsimdts hicrarohical relations svithe othercmobile
communication terminals, the mobile communication terminal comprising: a
15  first storing unit for storing own terminal identification number for identifying
the mobile communication terminal; an advertisement unit for performing
advertisement of terminal advertisement information containing the own
terminal identification number; a hierarchy uhit wherein, in the event of
receiving the terminal advertisement information advertised from another
20  mobile communication terminal, one of the mobile communication terminal
and the other mobile communication terminal becomes a parent and the other
becomes a child, following predetermined rules; a second storing unit for
storing a child terminal identification number for identifying the mobile
communication terminal to be a child, in the event that the mobile
25 communication terminal becomes a parent; and a third storing unit for storing
a parent terminal identification number for identifying the mobile
communication terminal to be a parent, in the event that the mobile

communication terminal becomes a child. This will be referred to as a Second

mobile communication terminal, for convenience.



F0425/ 31204 45/ W3h the second nobile communication terminal, in the event
that the nobile comunication term nal becones a parent, a hierarchy

regi stration request containing the own term nal identification nunber and
the child termnal identification n?Eber may be transmitted to the nobile
5 communi cation network. Also, with e second nobil e comuni cation
termnal, in the event that the nobile comrunication term nal becones a
child, a hi erWithhthersegond madbide conaguartatmmteammnalg in bike evient gratithel
identification nunber and the parent termnal identification nunber may be
transm tmebilecarnmumtstion teprmioahbecemes arparentyor hieratohy, registratiore second
nobi |l e conmuni cation termnal, in the event of releasing the _hjierarchical
rel at i orfeANEst comMainiagithe ovuntarAaal dentificationanumber apddbgchaldhi 1 d, a

e, e B e ek T FRLRT, 225, oo
COI'TTTlgnI C(%mﬁmlﬂgé’t;‘\ﬁ%hggg present I nvention provi des a | ocation

i nformation na which is used with a nobile conmuni cati on

networ k comprAgbNith | g%bhﬂ%n@ﬁile%’iﬁnﬁﬁﬂézit%}?féﬁ’ﬂﬁﬁ 1,Rf¢ ere%m >t/h%tf

communi cation W th robi communi cation termnals and a pluralit

swi t chesthehmobilpeohwnimivationnieeaiinglnbeddines achikd, hasieraichyirepistrdtion
perform ng comuni cation with the plurality of switches and rmanagi ng

| ocat i orrequgstscontaimng dhe ewmterminal wlentificatzom mgmbler and| the giarent

regi stration area the nobile comunication term nals belong to, the

| ocat i orferimynaridgntification aymkeraaayhe wanpmitied o the mabiley unit table for
storing, in a .coLrel aé‘sd manner, a termnal identification nunber for

i dehfi £ TR HERIPR NS CRvruni cation terminal, and a noving unit
ettt o e OISR b S

conmmuni cation et m na . termmnal 1 ion nu el ongs;
and a | aedddsong tidhRrathical réldtitth aftér theCRlobRleAéGnRIIBR(ion tE8nirfil Hagal

i dentification nunber and the noving unit identification nunber, and the
| ocat i orbecagne archildyna retease request containing the own terminal identification
number and the parent terminal identification number may be transmitted to
15  the mobile communication network.

The present invention provides a location information managing device
which is used with a mobile communication network comprising a plurality of
base stations which perform communication with mobile communication
terminals and a plurality of switches which perform communication with the

20  base stations, for performing communication with the plurality of switches and
managing location registration area information indicating which location
registration area the mobile communication terminals belong to, the location
information managing device comprising: a moving unit table for storing, in a
correlated manner, a terminal identification number for identifying a mobile

25 communication terminal, and a moving unit identification number
corresponding to a moving unit to which mobile communication terminal
having the terminal identification number belongs; and a location table for

storing, in a correlated manner, the terminal identification number and the

moving unit identification number, and the location registration area



F0425/ 31291 21 3wrpfoor mat i on. This will be referred to as a First |ocation

I nformati on nmanagi ng device, for conveni ence. The present invention

provi des a | ocation information managi ng device which is used with a

nobi | e communi cati on network conpri SEFIg a plurality of 5 base stations
whi ch perform comuni cation with nobile communication termnals and a
plurality of swi tches which performcomrunication with the base stations,
for per fiafoimaticwniilus sallibenrefetredttbeasm Hirat lacatioh imfotmagen ananagmgagi ng
| ocation registration area information indicating which |ocation

regi st r :davaee,d0E £ONNENIGNE! e communi cation terninals belong to, the

| ocation 1 o i nformation managi ng.device conprising;. a hierarchical table
for storing, Til}W%FeSG%tr’r“é’leEP@&FFﬂY s a Jogation HiPrmaean manag ¢i§Ber for

i denti fyi a. nobi,l e..co nj cation termnal to . be a parent, and.a term nal
| dent 1 11 BTGl eI TROD R ENuRARR Bst VR FomutRing wpBEsiBenf | o
and I 1 ON : | ' COr L [ . term nal
I N e T S AU
Thi's wi lterhndlebAGTLAlualiAPofs WhEARS wHieh PerRitnh BbRifTBhICARORPRAS e, devi ce,
for conveni ence. The presént invention provides a |ocation information
managi ndadestattonsitfor perfornsing contrhuaicaiod witotheplucaityoof switohekand
conprising a plurality of base stations which (i)'erf.or m communi cation with
nmobi | e doanagingdocationgegistrationl arcandfermatiomindigating svhicbHesatipinch perform

communi cation with th base stations, for performng co nicati.on with
the pl ur&BISiIatgN bR aRoaNg comagmﬁlqrbmmeﬁls;&‘gvag Yoy therlogatign

i nformat.ign indi cating.which.|ocation. registrati.on.area.the nobile
comtrini dB{OAPRYQN Ranheing device campriing GEhiaratehical ablatarslofigaut Ag

devi ce b &4 NG ] ' : o5 | 1.

correl ate r%gﬁérc&?x ?nge{,%ﬁﬁgﬁﬂf e?]l? }ﬁfclg@g ia[ghﬁgép %‘f‘ﬁfgpgllngga.npjll é‘g}?%g t he
mobi | e cmkédtio téretifhD e baathaefiD)\Unida Winiinal ffetitiidatRin Adniberber for
identifying a noving unit, location registration area information of the

nmobi | e cfrarmobiket camntnicatiah teanihad todbei aghildj and adecatidn ¢catiledior nunber of

a noving unit to which the nobile comrunication .
storing, in a correlated manner, the terminal identification number and the

15 location registration area information. This will be referred to as a Second
location information managing device, for convenience.

The present invention provides a location information managing device
which is used with a mobile communication network comprising a plurality of
base stations which perform communication with mobile communication

20 terminals and a plurality of switches which perform communication with the
base stations, for performing communication with the plurality of switches and
managing location registration area information indicating which location
registration area the mobile communication terminals belong to, the location
information managing device comprising: an extended location table for

25  storing, in a correlated manner, a terminal identification number for
identifying the mobile communication terminal and a moving unit
1dentification number for identifying a moving unit, location registration area
information of the mobile communication terminal, and a moving unit

identification number of a moving unit to which the mobile communication



F0425/ 3104 215/ ¥ 18¥9vi nal is subordinate. This will be referred to as a Third
| ocation information managi ng device, for conveni ence. The present

i nvention provides a |location information nmanagi ng device which is used
with a nobile comunication network ¢enprising a plurality of 5 base
stations which perform conmuni cation with nobile conmmunication termnals
and a plurality of switches which performcommunication with the base

st at i ondermanalpeisibordingtec chmsmvdhbeaefermred te ae aglhird locatiari swi t ches, the
| ocation informati on managi ng devi ce conpri sing: an extended | ocation

t abl e fdnf@&mam%managang%ﬁmeatf@acmﬁmﬁpca- termnal identification nunber

arca i nf o mAURFESEG WO CAHER rfér%a"E’q’fea”iﬁéé#i‘%%%@#&%h&p@féﬁ%éﬁ% é?%icﬁta{ e
oo | st ReEF 3 TR Y RIPAbE Mk wrk Eoftink & MULFHLOF , o

Fourth 'l?ﬁétskﬂibﬁd"{v%ﬁﬂ?gé%mﬂmlgg@ﬁﬁbﬁ%itﬁ?ﬁoﬁﬂ?\éﬁmrﬁ{lﬁ atibh 1he

present 1 nvention provides an en pagi ng request generating device,
used wi ttbriaimaldiand pRivaliiycef $ Witchys WHiCh PERfdrgh B8nnidhitationt Withf thesw t ches
and a plurality of base stations , wherein a plurality of nobile

comuni dxsestatiensyifonperferming goayauaitaton with thegplavalityaoiiswitehes,n one
nmobi | e comuni cation term nal belonging to the group is handled as a 20

r epr eserth@dpcation miosmasieonm mapagingrdewcaionmprising: an axterdashlpoagionequest
gener at a,table for storin ch.l ocation

regi st rggﬁ%ﬁ’\p ‘Srdﬁg rﬁl‘gb{"}g@ﬁ@ é?@wrnﬁﬁﬂ@lwdaﬁmlhﬁ?ﬁl% nugbeTEAr el ongs

t or 18 nangettifylogh@zhogie fEniBLAE B R ThYL RlchidictedBhgn ppE ™ o2t 1o
comuni GAf&ai it BF i moBllccomhiieatiBhiteflindll #hd AdehRidInal i on requests;

and a control unit for reading out the term natlon. requests fromthe
st ori ng identifioaien awailyerpsfed aichild cemmunivatiopaeaninaglitoovhivh thee
termnation requests read out, those having the nobile communication

t er ni nalmobde commuaication teamenalhs subordinate.atlihis witidis teferreditaniscat i on

term nal_ as ti]e termnation destinati o(Ps .thereof, by,
Fourth location information managing device, for convenience.

15 The present invention provides an en bloc paging request generating
device, used with a mobile communication system comprising a plurality of
switches and a plurality of base stations , wherein a plurality of mobile
communication terminals are aggregated to form a group, and wherein one
mobile communication terminal belonging to the group is handled as a

20  representative mobile communication terminal, the en bloc paging request
generating device comprising: a table for storing which location registration
area the representative mobile communication terminal belongs to, along with
storing the correlation between other mobile communication terminals
belonging to the group and the representative mobile communication terminal;

25  astoring unit for storing termination requests; and a control unit for reading
out the termination requests from the storing unit once every predetermined
time, determining, of the termination requests read out, those having the
mobile communication terminals correlated with same the representative

mobile communication terminal as the termination destinations thereof, by



FO0425/ 31294 2%/ 3tedd ng reference to the table, and generating an en bl oc

pagi ng request for specifying all of the nobile comunication term nals
corresponding to the determned plurality of term nation requests. This
will be referred to as a First en blgc paging request generating device,
for convenience. 5 Wth the first en bl oc pagi ng request generating device,
the table may contain a first table and a second table; with the first

t abl e stmaking réfarencedortheltabled and igenmerating ansmblaci paging requedt for
identification information for identifying the representative npbile
communi ciecHying aliofdhe mnabile communicasion terminals coreespondongnie ithe

mobi | 6. AR herxisfﬁ@%i\ﬁr?yréf%a%ié%ﬁéﬁ&g&ﬁéﬁ@“ﬂiﬁﬁ»&iﬂhioqéfﬂéhiﬁf%?ﬁ%%
| at ed . h qf t L nal, id i ficati |nf ti
dent 1 kg enaoape PadetiackBEIAE ek Sht ORYeMEneEhl ongi ng to the or oup
ent 3tR ® EOMRPCcry Y PETHIHEPS bel on t
ni ° readl ng ST, HEPRC BeliEiduent Behetidnd LIRS, OB B HkOE E1V' 15

pr edet er¢grigath 4 it taBld aR¢ hise@oRATHLIY, wille the fimst@ble stoping! igal i on
information contained in the term nation requests that have been read out,

det er mi réorgelateakbmaanet, represpntst bt t@rminalk elemtifrlationeinforfmaton dor i nf or mat i on
by searching the second table based on each of the extracted term nal

i dent i f ildgnfifyingthe representativgrmopilgrammunication terngiagl pnd dacatspn

I nformati on which mat.ches the 20,.det.er 1 nal

] ned representative ter
| dent | f (TESISEAIOM RisARIGENAtIOR {Rdisating dhe fecation Eegistation ases MU theea

tor 0P nairePReth R AR SMBpliFh OB P A il SRk, MiesCEREREN, an en
bl oc pa%jtaﬂngeﬂps%gn%%auﬂam easth oF t{aﬂ?ﬁma? w&mﬁcati&?mwihfaﬁdrpgg
information gfouped wth regard’to the [ocation registration area

i ndi cat ddehtifying thevahéomobilei corhahimitatos teiminaldsbélongind &b thegrogen

determ ned. The present invention provides a switch, used with a nobile
communi cad the ropsesemtatine terminabidensificayiosr infonmatonpand the gontrol unétr ni nal s
are aggrr%ggltnegdmtlto te];'rcx)lrirrl]gltzflor(iJ rrg(ijlféstsa r%n? the (s)IorEr?ge ug{)ttgnlc% every
15  predetermined time, extracting each of the terminal identification information
contained in the termination requests that have been read out, determining
each of the representative terminal identification information by searching the
second table based on each of the extracted terminal identification information,
grouping the terminal identification information which matches the
20  determined representative terminal identification information, determining the
location registration area information by searching the first table based on the
representative terminal identification information of each group, and
generating an en bloc paging request containing each of the terminal
identification information grouped with regard to the location registration area
25 indicated by the location registration area information that has been
determined.
The present invention provides a switch, used with a mobile
communication system wherein a plurality of mobile communication

terminals are aggregated to form a group, and one of the mobile



F0425/ 3173 215 3dd@rdruni cation term nal s belonging to the group receives the
pagi ng responses from other nobile comrunication termnals belonging to
the group and generates an en bl oc pagi ng response wherein the paging
responses are aggregated, and transgjts the en bloc paging response to a
base station; 5 wherein, upon receiving the en bl oc pagi ng response from
the base station, the switch reconfigures the en bloc pagi ng response into

BN o s St Sevai ot et £ v el P
pr ovi desreéPWS?féoemﬁmﬁ maehile FORERVBICRLION termbAalshedonging tothe: growp
Feques: Aphasthfs e bIOC RRgsresBARse bt me RaingdesBomas e

o urari et AT RES thelkh Bick! DB st sBopRER s RSt SRk hanagi ng
tor nt nal et o focly R theen BIX. pdifing respofit, (BB ICbAXTHNORE ST

conpr i siswgitch ﬁéwrfﬂ%drbs die BADROS pagimresponse Yitorindh vidalal the pﬁ%m/gnt ches,

the second or fourth location informati on managi ng devi ce, and the second
mobi | e responsesc siiic the switchl outpatsBRIES WHEBRIrEfdredd @ ad AEFRRAMWNGS, Fig. 1
is a block diagramillustrating the overall configuration of a nobile
communi d8f CORVERINEM according to a first embodi nent of the present

moving oni t - THe RisseninventoBrarani R Dok Somnwngation etwaskock of agram
mobt 1o SoErirng: £ BRiraiy 8F b¥chos f PRitalify of BB SLERHS, Aplahe iRt bl e "
confi gumabt Pagiig editGRikAbrating device.
The present invention provides a mobile communication system
comprising a plurality of base stations, one or a plurality of switches, the first
or third location information managing device, the first relay device, and the
15  first mobile communication terminal.
The present invention provides a mobile communication system
comprising a plurality of base stations, one or a plurality of switches, the
second or fourth location information managing device, and the second mobile

communication terminal.

20
BRIEF DESCRIPTION OF THE DRAWINGS
Fig. 1 is a block diagram illustrating the overall configuration of a
mobile communication system according to a first embodiment of the present
invention.
25 Fig. 2 is a block diagram illustrating the configuration of a moving unit

in the mobile communication system. _
Fig. 3 is a block diagram illustrating the configuration of a mobile
communication terminal in the mobile communication system.

Fig. 4 is a block diagram illustrating the configuration of a location



F0425/ 312®4 29/ irdfor mat i on nmanagi ng device in the nobile comunication
system Fig. 5is a diagramillustrating the contents of a |location table
in the nobile comunication system Fig. 6 is a diagramillustrating the
contents of a noving unit table in thg 5 nobile comunication system Fig.
7 is a sequence diagramillustrating the operation of hierarchical

| ocation registration in the nobile comunication system Fig. 8 is a
sequenceandoagation imanagingtdevice trethepmobiieccommumcationsysteagi stration in

t he nobil e conmuni cation system 10 Fig. 9 is a _sequence di agram

.

i |1 ustrating HigeS apardiagram sHustsateng the conteatsot nilogation tahlean thegi strati on
in the m)b'hle comuni.cation system Fig. 10 is a bl ock diagram
i 11 ust r JORYCIUMBMMEFNESYYRIBf a nobi |l e comunication termnal in a

bi | i i . di d enbodi t., 15 Fig. | |
19 5 di aor ambig; aaf ARG RnE e foflentT5F A ORI uBitdable Tuthe’ .
: ! . o t e '
T ot r apbBRetdrt el SPSERET T P ol SV abte in the mobite oo
conmuni cat i orFigwtisemscghencelaidgaﬁl ﬂ}lfsffafeﬁf thiel %pbihﬁah'dfqaibrﬁcﬁ&edlat ion of

the nobile 20 conmmunication termnal in tfe nobile conmunication system

Fi g. 14 losatiodiregisaration! instheahbbile vonemamitatiod sysienst ored contents of a
| ocation table used in a nobile comunication system according to a third

enmbodi ment .  Hig. 8 iSaisequeser;diagrandil hytrating theseperation afHecationi al
operation of en blo 2 5. 1ocation registration in the nobile conmmunication
system rpg&tr@g)q 0 &%@Qg@ﬁ@@%ﬂﬁm(m SYS®Phting the rel easing operation
RV T TR R G e S
of the e Athitat WcdtforPtdglftritidn 3n TRE iGbifO BTG AICaBBn §/sWRhK
Fig. 10 is a block diagram illustrating the configuration of a mobile
communication terminal in a mobile communication system according to a
second embodiment.
15 Fig. 11 is a diagram illustrating the stored contents of a lower order
terminal managing table in the mobile communication system.
Fig. 12 is a diagram illustrating the contents of a hierarchical table in the
mobile communication system.
Fig. 13 is a flowchart illustrating the operation of the mobile
20  communication terminal in the mobile communication system.
Fig. 14 is a diagram illustrating an example of the stored contents of a
location table used in a mobile communication system according to a third
embodiment.
Fig. 15 is a sequence diagram illustrating the initial operation of en bloc
25  location registration in the mobile communication system.
Fig. 16 is a sequence diagram illustrating the releasing operation of the
hierarchical relation in the mobile communication system.

Fig. 17 is a sequence diagram illustrating the operation of releasing

registration of the hierarchical relation via a mobile communication network



FO0425/ 3¥2 25)/3NEP i n the nobil e comuni cation system Fig. 18 is a diagram
Illustrating an exanple of the stored contents of an extended | ocation
tabl e used in a nobile comuni cation systemaccording to a fourth
enbodiment. 5 Fig. 19 is a diagramij{ustrating an exanple of the stored
contents of an extended |ocation table used in a nobile comrunication
system according to a fifth enbodinment. Fig. 20 is a bl ock diagram

i 1| ust r dYEdgint the mobtealdommuhicaiioat $ystemf a nobil e communi cati on system

according to_a seventh_ enbodinment of the 10 present invention. Fig. 21 is
a bl ock di agfaga 18 1nadiagranyi{ustratng agexample ofithe sterediGasientspiotvat i on
' stemaccording to .the seventh

. : i | .
Cnbodi mitende achidpdBRle Fsebiis St Comapun CAgon SystemaqcRudintata fo t ho

t d - flrst d second 15 tables in the system Fig. 23 is a
G oo am PPHEARShimese . 20 ol 5 ’

di agram’i e configuration of en bloc paging requests and

pagi ng reque Tk : F3; ' iggléa | t | ng the
conf ?gur ati o?i%f19t]hsteg%@iﬁg?%ﬁ%{ﬁ}%z%gig@ﬁ%%q@gS 1 g. méigh%%léaé%&%gr am

i | I ust r afxitegdéd P cagiohadbke @dedeih # nfshikadbiini ATGAEINSsystémt R ovdFiged aFi 9.
26 is a sequence diagramillustrating the operation of hierarchical

| ocat i orfiftkgmbiodiment. i n the system Fig. 27 is a sequence di agram
illustrating _the operation relating to en 25 bloc pagi ng requests and
pagi ng reque$ig 2Ghis ablegkdiagram Yluspating @emwaum%&wmanon@f@ exanpl e

f ti f trol device relating to generaji of en bl oc pagin
F equost 0pRile RenipERLTALoR §/5em 4oORI Beprane FIAPPRHBERHE! Hint ont o of

en Pb oc p?@géxﬂQn{'gﬁli'Sﬁ.ts in the system

Fig. 21 is a block diagram illustrating the configuration of a location
information managing device in a mobile communication system according to
the seventh embodiment of the present invention.

Fig. 22 is a diagram illustrating the stored contents of first and second

15 tables in the system.

Fig. 23 is a diagram illustrating the configuration of en bloc paging
requests and paging requests in the system.

Fig. 24 is a block diagram illustrating the configuration of the moving
unit in the system.

20 Fig. 25 is a diagram illustrating the contents of en bloc paging requests
in the system.

Fig. 26 is a sequence diagram illustrating the operation of hierarchical
location registration in the system.

Fig. 27 is a sequence diagram illustrating the operation relating to en

25  bloc paging requests and paging requests in the system.

Fig. 28 is a diagram explaining an example of operation of a control
device relating to generating of en bloc paging requests in the system.

Fig. 29 is a diagram illustrating the contents of en bloc paging requests

in the system.



F0425/ 3124 22/ FHxp 30 is a diagramillustrating the contents of paging
requests in the system Fig. 31 is a sequence diagramillustrating the
operations relating to en bloc paging requests and pagi ng responses in a
Modi fication | of the system 5 Fig,,32 is a diagramillustrating the
contents of paging requests in the I\/bdlflcatlon 1. Fig. 33 is a sequence
diagramillustrating the operations relating to en bloc paging requests
and pagi ng r ddgoB@aes aidiagravhdllfistcating the contenite of pagarg redqtiegts itvthies a bl ock
diagramillustrating the overall configuration of a | o nobile comrunication
system aﬁ@&m ng to an ei ghth enbodi nent of the present invention. Fig. 35
is a diagram trating the Stored contents of first and second |ocation
tables in th Igygféfina sequippen diggspm-tiustrating Wic ereraiops r o< 1.

O gy O b réqdests had FRRIAP FeionsRs B a G tiFAof THt e Slsferhy ?caiiio?}
Y67 S g, A TSR o R O

shown in the agram t e Cco
comuni cptddificagdnar k NET, and a relay device 21 (nobile communication
device) installed in a noving unit 2. The noving unit 2 is a mass-transit

vehi cl e such HKg. 331s aisequence disgraanidlusttataignthel dperations edlatmgtfm en
exanpl e.. Al'so, though only one noving unit 2 is shown in Fldge ,
reality, l@cwggngac@nemabérpa@ﬂng respenses mad\/lodaﬂdatmn 2yof |Scy«s§em1 are

installed in acg ri)i nobj.| e co ni cati net T conprises plural
base statlonfgs 4is 8 OCk-dlagferlF UStEafing: Oﬂer@ ‘29 guratlg b% rel ay

0,
21 50 oo RERLARS) o) BRI BT ARSI B RBenT B 55 5, 5120

present invention.

Fig. 35 1s a diagram illustrating the stored contents of first and second

location tables in the system.

15 BEST MODE FOR CARRYING OUT THE INVENTION
<1. First embodiment>
<1-1: Configuration of the first embodiment>
Fig. 1 is a diagram illustrating the overall configuration of a mobile
communication system according to a first embodiment of the present
20 invention. As shown in the diagram, the mobile communication system has a
mobile communication network NET, and a relay device 21 (mobile
communication device) installed in a moving unit 2. The moving unit 2 is a
mass-transit vehicle such as a train or a bus, and a train will be used in this
example. Also, though only one moving unit 2 is shown in Fig. 1, in reality, a
25  greater number of trains 2 exist, and relay devices 21 are installed in each.
The mobile communication network NET comprises plural base stations
3-1, 3-2, ---, plural switches 4-1, 4-2, ---, a gate relay switch 50, and a location
information managing device 60.

The base stations 3-1, 3-2, ---, are disposed at predetermined intervals,



23 each fosm hgp 29 base station area 4 (denoted by the synbols "4a" through
"4f" in Fig. 1). The base station areas 4 are areas wherein wrel ess
comuni cation wth the base stations 3 nmaking themup is possible. In the
follow ng, as shown in Fig. 1, the bgge stations 3-1 through 3-6 make up
the base station 5 areas 4a through 4f, respectively. Also, the location
registration areas 5 (denoted by the synmbols "5A" and "5B" in Fig. 1) are
groups ofaqghl foratingaskasesstationrarea dqsledoteahbly sthe spmbalsiéda’ throughn "
corresponding to the switches 4- 1, 4-2, .... In the event of transmtting
a term n@Figh Ipedheshaseostationrareasy anobrdas wherainiwieless coemmunidation whi ch
| ocation tegistration.area 5 the 10 nobile cq nication termnal 1 is
cont ai neW“?’thF@aéEtS@tFﬁ’Weg,m%iﬁﬁgéllleﬂb‘#Prﬂ%HPF% lf'r-eEf!ugﬁ followmghasi tt ed from
all base,stati.o 3,bel qnging to t determg ned | ocatjon registration area
5. That SOt Ee LG e et &1 (iU BNake FB e AsE KR GRS
repr @se p&g@ L ch- tr ' ' Lon: 1 e . 15 The
novi ﬁg l:ﬁnrl%%l 5 gﬁité a rgﬂﬁ%‘%h‘;%vé"g}g@p@tﬁ lg)cgrlgf)ﬁ‘v{/ggfsit&r@g nl_glléggtrsr anged so

that pl ydehoRabbeThEs§nibdis " AAd %Bvﬁww'.cm@%xfcﬁfp@dﬁﬁlﬁrm-ﬁase 1-2,

such as cel lul ar” phones or the like, can ride ther Thi's nmoving unit 2
sequent i sthtign pasased, dnd arggproptidedlin hanahhencomespondingao the aastchesr$ssi ng
the railway line L. 20 Next, Fig. 2 is a block diagramillustrating the
conf i gurbt4-@n-of In the event ofjtransmitpinged terimigationtraquestitiol acerdaimuni cat i on
system according to the, present enbodinment. As shown.in the_draw ng, the
movi ng [mobile GERRIEATIGN tRraNngb i Waieh IRAiCTRIGEHTAGPRiARed § the, 1. 2,

besi relay device 21 .25 Th ice 21 i ses, besides :
o ohdl > Rl etmRNA Rt fesmiifl 135 coRted ¥ of BeGhmiRRE: 08 Rmc on -

b > ! . o ! vt .
it acverTiRdortfequedt JirihiMitied HOh A AR, S5800 3 bilbheikto el Pon
t er m nal deterasiedratdongediitiatichl read dTRat il €arf AISGLBE §aidi chat tigg M nal

i dentification nunber storing unit F0425/ 3129
location registration area 5 represents the range in which to transmit a
termination request.

15 The moving unit 2 is a train which moves upon a railway line L,
arranged so that plural passengers having mobile communication terminals 1-1,
1-2, -+, such as cellular phones or the like, can ride therein. This moving unit
2 sequentially passes through plural location registration areas 5 crossing the
railway line L.

20 Next, Fig. 2 is a block diagram illustrating the configuration of the
moving unit 2 relating to the mobile communication system according to the
present embodiment. As shown in the drawing, the moving unit 2 contains
plural mobile communication terminals 1-1, 1-2, ---, besides the relay device
21.

25 The relay device 21 comprises, besides a signal transmission/reception
unit 211, an advertisement information monitoring unit 212, a location
information storing unit 213, a moving unit advertisement information

managing unit 214, a mobile communication terminal number managing unit

215, and a mobile communication terminal identification number storing unit



24 216; moepmisoiounit (not shown) for controlling the conponents. The
signal transm ssion/reception unit 211 conprises an antenna 211 a

extendi ng outwards fromthe nmoving unit 2, for performng wreless

comuni cation with base stations 3 magi ng up base station areas 4 in which
5 zone the relay device 21 exists, and al so conprises an antenna 211b
extendin inward into the noving unit 2, for performng wreless

comuni cgl6pmcmmrbl unitenot showa) fobicbatroblmg the edimponeatsyi nal s 1 cont ai ned
in the noving unit 2. The advertisenent information nonitoring unit 212
obtai ns adveFh¢ signahtransmissianireecption smit 2 Eicamppises @nsantennd 2dya es from

a base 10 station 3, via the signal transm ssiop/receptjon unit 211 ,
whi ch i tCHERAIS QUIWrdS £H0Ry heSBRYME PRIlohHRE PEROEBHDE Wiselassat i on

B T
et Oryaio g BRRECH pKRLCTI A oo W RnGHEN2 SRR S o

| ocat i onjniwdrer i#id U nfovihjz Whit2] forddetforriftig #iRIBsSommMuHiBatidn ﬁ@g\i ng that

the moving unit 2 has noved from the |ocation registration area to the

| ocat i ononegr moret mobilercdmmbni¢dtion edrayinatiel coatatdedin the soviggainie.

| ocation registration area information indicating the |ocation

regi st rati on Eheadeatisement hefaymasion momtoring unirid Zobténsient [y 20
recei ves Aocati on registration area icgformati on jndicating the |ocation

regi st r AFETUSERENE BIOrARHIORSTARRIthat predstermipgdigyiclescirom athase

d ti ' f i tori it 212. ts.th han in th
ocat! ornagh b e P SienAl ARG iR aHob b Dot Eowhie fobiigs " 1
ni't 213 "6 2dREAenff iRl EbAthint Tocdtforl REAHEATo L IRLLARGNCT | 1P,
214 outfortidentifyingrgcativn réglenhiibhearth9nThemavertiserhéy®t ifonAhtibhans

m ssion/reception unit 211 at predeterm ned cycles, and notifies the
novi ng umionitoging wihit 212 monitonbehange it therliwatiencegintritivat axea t er mi nal s
1-1, 1-2, , via the signal transm ssion/reception unit 211. The noving
uni t Fo4pdpemmagon, and in the event that there is change therein, writes new location

15  registration area information to the location information storing unit 213.

For example, in Fig. 1, saying that the moving unit 2 has moved from
the location registration area 5A to the location registration area 5B, the relay
device 21 at first receives location registration area information indicating the
location registration area 5A from the base station 3-1, and subsequently

20  receives location registration area information indicating the location
registration area 5B from the base station 3-4. In this case, the advertisement
information monitoring unit 212 detects the change in the location registration
area information, and updates the location registration area information stored
in the location information storing unit 213.

25 Next, the moving unit advertisement information managing unit 214
outputs a moving unit identification number to the signal
transmission/reception unit 211 at predetermined cycles, and notifies the
moving unit identification number to the mobile communication terminals 1-1,

1-2, -, via the signal transmission/reception unit 211. The moving unit



25 identFdfdxmtiimy nunber is used to identify the noving unit 2. Next, the
nobi | e conmuni cati on term nal nunber managi ng unit 215 manages the
termnal identification nunbers of the nobile conmunication termnals 1-1,
1-2, , contained in the noving unit Al so, the nobile 5 comunication
term nal identification nunber storing unit 216 stores the term nal

I dentification nunbers of the nobile communication termnals 1-1, 1- 2,
cont ai nadentifichtionoimberisi used, toudentify biee monaggrmmit 20f t he nobil e

comuni cation_term nal nunber managing unit 215. In this exanple, the
phone nunmber N¢Xs; thg mabillegcommusiicatien demsninal aownber managing entihlal s 1- 1,

10 1-2, , are used as,t&e. t er.mi nal idenélfic éllon g nmbers. Al so, the
control WANAZES @mlmmn a‘FiFBUgCéBHﬂrQHm ?@r&fla SNQOYIRCUNERENCAORNS
cont o Erials 1187, f efonSine R Rmolits SATCE, ATSG. MerEphif, o' e
 d f : - . — . _ .

ther of S RIMEHTRE Smihal Mok RGP AOMIES AGSE unlt 216 Moci B P

i dent i fitepdniRdl iﬂb‘ﬂﬁﬂbaﬁbn%urﬂlﬁéi@ﬂifeth@irﬂéﬁilélﬁ@nﬂnuﬁ%htkﬂpfbrhﬂﬂar@iﬂ1',61— _
communi cation termnal 1 receiving this, the nobile comunication term nal

1 transmdt-s, tortaimedimeie movéng ivhic2twiederrtholmmanagembnt oftleymidbilece 21.
Accordingly, upon _the nobile 20 communi cation termnal 1 entering inside

t he novidnuninication kermisahnuaberimanagingamit 24 5nJnitbis exampld, the stored in
t he nmobil.e comunication termpal _.identifjcation nunher storing upit 216
by the AMNeneBbeE (@aginafingdin obthe moRHle ComABaion termingls thb

| [ istrati th i. | i cat i t inals 1-1, 1- 2 5 2,
*eBh ai ida i isefigw g IS i€ SRERIOR BRI s el 2y devi ce 21

ried Tt Eit f _ Fieh device 21
That e ¢ he st 1T QRO il casRnTEPYatoRECGHOF fiashls VAl ekl

subor di neansissioh/tdteptiohunid 211 cer édntiblshtheagihifohents dsbd Oh feR@ivdd at i on.
Now est abl i shing such a subordination relation neans that the nobile

F0425/ 3xamtrol signals.

The detatls of the method for obtaining terminal identification numbers
15  will be described later, but the overview thereof is that relay device 21
performs advertisement of the moving unit identification number at a
predetermined cycle, and upon the mobile communication terminal 1
recetving this, the mobile communication terminal 1 transmits the terminal
identification number to the relay device 21. Accordingly, upon the mobile
20 communication terminal 1 entering inside the moving unit 2, the terminal
identification number thereof is stored in the mobile communication terminal
identification number storing unit 216 by the mobile communication terminal
number managing unit 215.
The loéation registration of the mobile communication terminals 1-1, 1-
25 2, -, contained in the moving unit 2 is performed by the relay device 21
representatively in behalf of the mobile communication terminals 1-1, 1-2, ---.
That is, the mobile communication terminals 1-1, 1-2, ---, are in subordination
to the relay device 21 with regard to location registration.

Now establishing such a subordination relation means that the mobile



26 commmumd £23 i vre net wor k NET side needs to know which nmoving unit 2 the
nobi | e conmuni cation termnal 1 is subordinate to. However, with an
arrangenment wherein each nobil e conmunication termnal 1 individually
advertise the nobile comunication nggwork NET regarding which noving 5
unit it has becone subordinate to, in the event that a great nunber of
peopl e having nobile communication termnals 1 get onto a train (noving
unit 2),caemeumodiidoe ncbwork NET isude needs toeksow whichr micsgngiunit? theée sane
time, so the traffic, of the base statjon 3 increases. Accordingly, with
the pres@ebllergsyamunication termaingl kds spbordinats,torgHoweves; with agvi ng from a
| ocation registration area to gnot her | ocation r.e%l)it.r ti.(()ln ﬁrea,
adverti s%ﬁ%'ggefBF“EW ergnfach mohdgcommumication tergupald indwvidyally) e
comuni cation termnal.s 1-1, 1-2 . in.a s inate,.relation,. is nmade to
Che. nobi RVt S whil ComrmbiRaripn e BosNER BRARBE AP isH madns et i on
of the rel: Vi ) I ' C | i ting the
conf i@g u rlgljtu?gtnﬁgﬁ‘ bg@onré% iSPéér@gﬁT{%’uﬁf (lzgtt tllg rel: k’? relt?%{yrtl(aal é’r f .gt ggﬁg[f?gm# Ilsbﬁ;élﬁe

figure, KhA\EnEGRbbHe COMMUNEGItioMterhthAlsNPEed oRAQR tiatk $mAVEAE Wkt 2), Shenal
trans mssion/reception unit 11, an advertisenent information nonitoring

uni t 12, mabileccommunicdtoométrnunakst badwgrtisenall at the sametimg, smihe traffic
advertisement information nmonitoring unit 14, and a 20 noving unit

i dent i f i @fathedvaseustaidon Stigcreasesnit 15; a control unit (not shown) for
controlling the .., The signal transm ssion/rece on unit 11
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information fromthe base station 3, and in the event that there has been
a changemadeitadhe seebile npommusicationmetwork NEfoalongiwiththe 2e¢aion
registration of the relay device 21.

15 Next, Fig. 3 is a block diagram illustrating the configuration of a mobile
communication terminal 1. As shown in the figure, the mobile communication
terminal 1 comprises, besides a signal transmission/reception unit 11, an
advertisement information monitoring unit 12, a location information storing
unit 13, a moving unit advertisement information monitoring unit 14, and a

20  moving unit identification number storing unit 15; a control unit (not shown)
for controlling the components.

The signal transmission/reception unit 11 performs wireless
communication with the base station 3 and relay device 21. The
advertisement information monitoring unit 12 and location information storing

25 unit 13 have the same functions as the above-described advertisement
information monitoring unit 212 and location information storing unit 213 of
the relay device 21. That is, the advertisement information monitoring unit 12

monitors the advertisement information from the base station 3, and in the

event that there has been a change to the location registration area information



27 cont @doexb iyl 2%he adverti senent information, new | ocation registration
area information is witten to the location information storing unit 13.
The noving unit advertisenment information nonitoring unit 14 nonitors the
noving unit identification nunber adyertised at predeterm ned cycles from
5 the relay device 21, and judges whether or not the nobile communication
termnal 1 is contained in the noving unit 2. The noving unit adverti senent
i nf or matdaoamedi indhe aglvertisenentsinbompatibr, newdiocationwegisgrationt area
identification, nunber in the noving unit identification nunber storing
uni t 15,Inferanation ke writemto thedocatien inlonmation storirghuniti ht i on nunber has
not been recgj ved for a lo gertain Eer itod the noving. unit. identifijcation
OF
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conmuni cation unit 61, a control wunmt 62, and a storing unit 63. The

comuni qaformation méilitosngeaaitsl 4 storpe tioredetved arowingantit adentéfication t he
switches 4-1, 4-2, .-, the gate relay switch 50, and so forth. The control
uni t 62 Fumber ghtheamoxingnnitadenuficationgrumber stocing waitild; endeni the

managi n% devi ce ormati on with the conponents within the
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unit tabl e 6lIsenthercdmesitunintrabinétsGiadiodeoh@ol sighalsoviattheseghabl es will

now be descri bed. F0425/3129
transmission/reception unit 11, or controls the components based on received
control signals.

15 Next, Fig. 4 is a block diagram illustrating the configuration of the
location information managing device 60. As shown in the figure, the location
information managing device 60 comprises a communication unit 61, a control
unit 62, and a storing unit 63.

The communication unit 61 is means for performing communication

20  with the switches 4-1, 4-2, ---| the gate relay switch 50, and so forth. The
control unit 62 functions as a control center for the location information
managing device 60, exchanging information with the components within the
location information managing device 60.

The storing unit 63 is a database for registering the location registration

25  area of the mobile communication terminals 1, with regard to the mobile
communication terminals 1 receiving mobile communication services using
the mobile communication network NET. Stored in this storing unit 63 are a

moving unit table 631 and a location table 632. The contents of these tables

will now be described.



28 Fig. m4xsmdaagramillustrating the specific contents of the noving
unit table 631. As shown in the figure, the noving unit identification
nunber of the noving unit 2, and the termnal identification nunbers of
the nobile conmmunication termnals Jgcontained in the noving unit 2 are
stored in a 5 correlated manner. Accordingly, all nobile comunication
termnals 1 in a subordination relation with a particular noving unit can
be det erm nedigy) israldiagrane idustnating the specrfici comtemsistoftthblroeBig ufityg. 6 is
a diagramillustrating the specific contents of the |ocation table 632. As
shown i rfablee631 géseshawie in ghe figyise + thgl mogBIE yniridentification mugmaberiof

identification. nunbers of tbhe nobi |.e ,comquni.cati o terrp al s léboth nmobi | e

comuni dREIBAVING Wi £, and ﬁé?’aBlW?dﬁ?]f\’/ 15310R numbers of the mebil
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communi cation term nal s f andl é novi ng uni exist, In a correlated

manner . subyor@irdtiosl seladire Wit atpabiciikag irﬁéf'ifh? @it FafdedetbAfin@Pby e

comuni cation termnals 1 can'be determ ned by nmaking reference’to the
| ocat i ormakingerefdi:nce to-the mapemst won tablef63kt enbodi ment > 20 Next, the
operation of the nobile comunication systemw || be described with
ref erence t o Higebds awliagram dlustpating thespeahicconterss ofithe loeafion tahleon>
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at the same tine as the [ocation registration o e moving unit 2. This
seri es dfomnmanesticw tevminabel batdde of the mesing @ie2) inosing aa#t i on

registration. In the foll ow ng description, a case F0425/3129 29
identification number of the moving unit, and location registration area
information representing the location registration area where the mobile

15 communication terminals 1 and the moving unit 2 exist, in a correlated manner.
Accordingly, the location registration area of the mobile communication

terminals 1 can be determined by making reference to the location table 632.

<1-2: Operation of first embodiment>
20 Next, the operation of the mobile communication system will be
described with reference to the drawings.
<1-2-1: Hierarchical location registration>
First, the operations of a mobile communication terminal 1 becoming
subordinate to a particular moving unit 2, up to this being registered from the
25 moving unit 2, and this being registered to the location information managing
device 60, will be described. In the present embodiment, the registration of
the subordinate relation will be performed at the same time as the location
registration of the moving unit 2. This series of processing will be referred to

as hierarchical location registration. In the following description, a case



wher ei n B0 4%f319 a nobil e communi cation termnal 1-1 and a user of a
nobil e communication termnal 1-2 get in a noving unit 2 located in a base
station area 4c (the location registration area 5A), and this noving unit
2 noves to the base station area 4d,§the |ocation registration area 5B),
will be assunmed. 5 Fig. 7 is a sequence diagramillustrating the procedures
of hierarchical l|ocation registration. First, the relay device 21

adver t i swherein artser 0f amiobileazhmmundeatton termiakdt 1 andconseri off agnobide novi ng
unit identification nunber at_ predeterm ned cycles (Step,S 1). Upon the
mobi | e CSHAININdGAt QM tarauaph A2 get in aoYmg waibi2 locatadiing base sktiant ni nal
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relay de¢agén 2égistration. (Fiest! dididlay dedaid 2 1 ladvkiiyesnthelROGinguhfte term nal
I dentification nunber storing unit 216, and transmts a hierarchical

| ocat i oradveetisernent informatipnrcontaining themivviagamitidentHfication pumbezlat1- 1
and the mobile conmunjcation termnal 1-2 (steps S6 and S7). Accordingly,
the 20 rssfeteravned eyekesi(Step Sd) hipan uhelrrwﬁmlelcmnmwwnﬂg terminal low t hat

Cubor i naad the FRb D coREngRtcalion lettBial o2 Scdene thiy Gl SLASE: {he
tor b0 nattnt T8 SRR AT P B PRIIREOMGREIHEE S oF on
of 25 i ttsfhinalud dabf rﬁﬁgé h§eraPCATEAN Rhtien &giéﬁﬁﬂ*ﬁr&gﬂcs?é‘ﬂ) thedreldy ch are

In a subordinate state do not make a locatiOn registration request”to the
base st ajgvice 21 (StdpseSitiand IS5). dithicherciivaliocitibh régivaation fegaesishe base

station area 4c (the location registration area 5A) into the base station
area 4d eacheansais thertennard/ideayfigation numbers of the mobile communication
terminals 1-1 and 1-2.

15 Upon receiving the hierarchical location registration requests, the relay
device 21 stores the terminal identification numbers in the terminal
identification number storing unit 216, and transmits a hierarchical location
registration response to the mobile communication terminal 1-1 and the
mobile communication terminal 1-2 (steps S6 and S7). Accordingly, the

20 mobile communication terminals 1-1 and 1-2 receiving this know that
hierarchical location registration has been made, i.e., that they are made
subordinate to the moving unit 2 (steps S8 and S9). In the event that the
location registration area is changed, a general mobile communication
terminal 1 transmits a location registration request to the base station 3 of

25  itself, but the mobile communication terminals 1-1 and 1-2 which are in a
subordinate state do not make a location registration request to the base station
3.

Subsequently, upon the moving unit 2 moving from the base station area

4c (the location registration area SA) into the base station area 4d (the location



regi strateons agem 5B), the location registration area information contained
in the base station advertisenent information advertised fromthe base
station 3-4 is received by each of the relay device 21 and the nobile
communi cation termnals 1-1 and 1-2,¢step S10). Then, the nobile

comuni cation termnals 5 1-1 and 1-5 store the received | ocation
registration area information in their location information storing units.
On the otedpgstration ardan®B pdielocsteom pégistrationrrta enfornition cogtaimed ief t he
rel ay device 21 detects that there is a disagreenent between the forner

| ocat i onthedwdsetstationadversemednnnfoinatiemddvettisedefrein/the baseastation 3-4
registration area infqormation, and detects that there has 1 o0 been a change

i n the |'8ascewiedrbageach af tharelpgdevigmabgoditheymobile commpniation 21
| i o o BRI oA 0565 0. THED, Bhe Bl Foimapisntian 1Enmlialss 5
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registration area informtiorm xt, ‘upon the océ\_tl on i nfornation nmanaging
devi ce 6afpanativhoniteringivdiesLilicrilay dedideo?] detids it there Raalest, the
control unit 62 registers the termnal identification nunbers of the

nmobi | e cdisagréeraentdetweenithe formed |atmmdrepitration heeamfonmationtardbl e 631
in a manner correlated wth the noving _unit_identification nunber of the
novi ng uhietregeiveddpcatianyegistrasiontarea aafarmationyfind detegtscthaf there hase

| ocatio rqu[%shr ation arﬁ)a i.nf or mat i (%n space corresponding to the term nal
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and the I ng unit Is registered, and the locatfon registration area

i nf or mathaye dtatiop3ad and sSuibdede@mtbF,S e Thisdderarohical decmiorpon nanagi ng
device 60 transmts a hierarchical |ocation F0425/3129 31 )
registration request contains the terminal identification numbers of the mobile

15 communication terminals 1-1 and 1-2, the moving unit identification number,
and location registration area information.

Next, upon the location information managing device 60 receiving the
hierarchical location registration request, the control unit 62 registers the
terminal identification numbers of the mobile communication terminals 1-1

20  and 1-2 in the moving unit table 631 in a manner correlated with the moving
unit identification number of the moving unit 2 (step S12). Also, the control
unit 62 overwrites the location registration area information space
corresponding to the terminal identification numbers of the mobile
communication terminals 1-1 and 1-2 and the moving unit identification

25 numbers of the moving unit 2 with the received location registration area
information (step S13). Thus, the subordination relation of the mobile
communication terminals 1-1 and 1-2 and the moving unit 2 is registered, and
the location registration area information is updated. Subsequently, the

location information managing device 60 transmits a hierarchical location




regi stratoqs raponse to the relay device 21, via the swtch 4-2 and the
base station 3-4 (step S 14). < 1-2-2: Location registration> 5 Next,
description will be made regarding |location registration, using as an
exanpl e a case wherein the noving uni{ 2 noves fromthe base station area
4d (the location registration area 5 ; to the base station area 4c (the

| ocation registration area 5A), with the nobile conmunication term nals

1-1 and rl:g&tratmmies'f)ogscs wb thelielay devicd DE, viavheg wicch 422 aid the bas€ is a
sequence diagramillustrating the operation of |ocation registration. Upon
t he novistatiomi3t4 £steptSh4)ng the | ocation registration area 5A, the location
registration area information contained in the base station advertisenent
i nformati on advertised fromthe base station 3-3 is received by each of

e nmohile conmunication termnals 1-1 and 15 1-2
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that there 1Is di sagr eene et we ormer location registration area

i nf or mat4db(therndcafon hegiseratioreted 5B ttbahe bage stdtidn areard € fhiertoeativhi on, and
detects that there has" been a change in the |ocation registration area

(st ep SaegistratiomeapearfiA), withd¢he ehalyilel comrpuaicatiomtemnisala 1-dcatd b2
registration  request_to the |ocation information managi ng device 60 via
t he basdemainingsubordingig tahe sroving ynit ép S23). This hi erarchical |ocation
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F0425/ 3129 32 noving unit table 631, and reads out the term nal
i dent i f iadhviernsementmfermation advertised from the base station 3-3 is received by
each of the relay device 21 and the mobile communication terminals 1-1 and
15 1-2 (step S21). Thus, the mobile communication terminals 1-1 and 1-2 update
the stored contents of the location information storing unit to the location
registration area information received. On the other hand, the advertisement
information monitoring unit of the relay device 21 detects that there is a
disagreement between the former location registration area information and
20 the received location registration area information, and detects that there has
been a change in the location registration area (step S22).
Subsequently, the relay device 21 transmits a location registration
request to the location information managing device 60 via the base station 3-
3 and switch 4-1 (step S23). This hierarchical location registration request
25  contains the moving unit identification number and location registration area
information, but does not contain the terminal identification numbers of the
mobile communication terminals 1-1 and 1-2.

Next, upon the location information managing device 60 receiving the

location registration request, the control unit 62 makes reference to the



correspdiiidiy 1@ % he noving unit identification nunber (step S24). In this
case, the termnal identification nunbers of the nobile comunication
termnals 1-1 and 1-2 are read out. Next, the control unit 62 overwites
the 5 location registration area infegmati on space corresponding to the
termnal identification nunbers and noving unit identification nunber read
out, with the received |ocation ;ﬁgi stration_area_informatign (step S25).
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registration wll be 15 described. Fig. I S a sequence di agram
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regi stration. This exanple assunes a case wherein the user of the nobile

comuni qdentificatoninumnbdrs hndemoring baitnidentification fumbberead ayt, deithce 21 of
the nmoving unit 2 advertises the noving unit_ advertisenent information at
pr edet ertheneceiygdilocation sggiszajioniarea infoarmatne(step @5 hdihushthaiser of the
nmobi | e (iom’runi cation termnal .1-1 di segﬁawf ks a.&g | eaves, t.he nmoving unit 2,
the nobilPEAlERKERISHAIIOYArER IMATMAtion of te mobiisgRmmuRicagent $ng unit
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till the tinme of rec g anot her set of noving u adver t sement

i nf or mattherelagndevite 1€ vey e switeh 4-highdihrshusedstaiion 323 (SRPsS26).
predet er mi ned peri od of time which is | onger than the cycle wherein the

relay device 21 advertises the noving unit advertisenent information,
detects that the user has left_the poving unit 2 (step S32). F0425/3129 33
Subsequentidy3: tReleasing herasehical logation regisHaienA- 1 transnits a

hi er ar chi cal \ ggatlon f.eo) phi Ahiof 48l 5958t VESkulaRon Wil 862t O
15 described. Fig.9 is a sequence diagram illustrating the operation for releasing
the hierarchical location registration. This example assumes a case wherein
the user of the mobile communication terminal 1-1 leaves the moving unit 2.
The relay device 21 of the moving unit 2 advertises the moving unit
advertisement information at predetermined cycles (Step S31), but in the event
20 that the user of the mobile communication terminal 1-1 disembarks and leaves
the moving unit 2, the mobile communication terminal 1-1 can no longer
receive the moving unit advertisement information. The moving unit
advertisement information monitoring unit 14 of the mobile communication
terminal 1-1 measures the time from receiving one set of moving unit
25  advertisement information till the time of receiving another set of moving unit
advertisement information, and in the event that this measured time exceeds a
predetermined period of time which is longer than the cycle wherein the relay

device 21 advertises the moving unit advertisement information, detects that

the user has left the moving unit 2 (step S32).



managi ngr deys te1 69 via the base station 3-4 and switch 4-2 (step S33). This
hi erarchical |location registration release request contains the noving unit
5 identification nunber of the noving unit 2 to which it was subordi nate,
the termnal identification nunber gf the nobile comunication term nal
1-1, and current location registration area information. Upon the |ocation
I nformati on managi ng device 60 receiving the hierarchical |ocation

regi strati on Subsegaentlgahesnobilbeomumanicatiom{eymmanl dnl Hdnsanega ng devi ce
60 deletes the term nal identification nunber corresponding to the noving
uni t i delnteranchigaldacatiomeegiswatpnadldase nequest tothadocation infiormat&st, and

rel eases the subqrdinatjon relation bet n the mgving unit_ 2 and the

mobi | e cmﬁagl%aﬁmet W base %%tﬂ@p\%esgapd sxegeh &rﬂ@?tﬁp SHD- 1 bt i on
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i nformation managing device 60 transmts a 2 O hierarchical location

regi st r aturvent lication regsp@tion dreatihformdtiore conmmuni cation terminal 1-1 via
the switch 4-2 and the base station 3-4 (step S36). Accordingly, the

mobi | e conmurlipen ithe lecatiemzfoimation mamagingidevicd 60 reabiming thei on rel ati on
has been rel eﬁseq éstep S37). Next, the location infaqrmation nanagi ng

devi ce dtierargnicaldecafionregistrationireloase seauasént aHPRUNENTAMIQASE request
cont ai ni e termn yJdentification.qumber to the relay device 21 (step
So8) 0 [ pRiinhRfng SEviEE R0 ag eeg e aERhiR HERREE s G nimb . B e dinga: | on
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regi st r 263 brandrtelessesthe Baborlinatibhieelativat betwdedhe/ bY@ anit? ahdegheon
managi ng device 60 (step S40). Accordingly, this does away with the

pr obl emmbbilei commanieatoom térmidehd i ¥ (step iS4 ) nAdeordirigly, thebidoation

registration area information of the mobile communication terminal 1-1 is no
15  longer updated by the moving unit 2 moving to another location registration
area. Next, the control unit 62 updates the location table 632 based on the
received terminal identification number and the location registration area
information (step S35).
Subsequently, the location information managing device 60 transmits a
20 hierarchical location registration release response to the mobile
communication terminal 1-1 via the switch 4-2 and the base station 3-4 (step
S36). Accordingly, the mobile communication terminal 1-1 can know that the
subordination relation has been released (step S37).
Next, the location information managing device 60 transmits a
25 hierarchical location registration release request containing the terminal
identification number to the relay device 21 (step S38), upon which the relay
device 31 deletes the terminal identification number from the mobile
communication terminal identification number storing unit 216 (step $39), and

returns a hierarchical location registration release response to the location



comruni cetd 23y terami nal with which the subordination rel ati on has been

rel eased is pernmanently stored in the nobile comunication termnal 5

i dentification nunber storing unit 216. <2. Second enbodi nent> Next, a
nobi | e communi cation system according,to a second enbodiment of the
present invention will be described. 10 <2-1: Configuration of second
enbodi ment > The nobil e communi cati on system accordi ng to the second

enbodi manformatiomamanageng slevice 60 (s tep ruAccendinglys this docaavaayiwitht o t he
first enpbodipent shown in Fig. 1, except that a relay device 21 is not

pr ovi dedhe@roblesn yeharstn the terminal ideatificatipn awnbersob aimobded i nst ead of
the noving unit 15 table 631 .q9f the | ocation,.informti.on managi ng device
50, and URHIMEAUM RTGOALH G WHHCR HeE RUBPIUNEIHR IO IR Lea nal 1
Wth the iLlbe comunication system a rding. to.the first nbodi nment ,
ocat | onegedds BENTHRGRAY sotaib BEBRRNF Cottnficaliin tdsitinal™ ",

subot nat;j . ' ' hgacation registration fromthe rel ay
deviée geg%ﬁsgéahgﬁpwgﬂgﬁgﬁbgﬁgpﬁ%gﬁbn rel ati on between the relay device
21 and the nobile communication termnals 1. Considering the subordination
relation as a parent-child relation, the relay device 21 is equivalent to
a par ent<2hSebond eimmtyditdemtobi | e comuni cation terminal 1 into

subordi nation, and the_ nobile communication termnal 1 is a child which is
subor di nat e Nextha mebilg communicasionsystemaccording e apeeand d becore a

parent was, |imted the relay devic 1.,1n.copparison, with the nobile
comuni cApbadimcnt %QdFGF@FW@X'ePHOPh‘@ﬁLEEH?@cgﬁﬁ di nent, each nobile

co ni cas i;0 ' |t a parent or a child, and freel
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t he confi gur gty t HY-% : W’ | K 1
accor di nggt oq:Hhegﬁggglgn eﬁﬁé#ﬁéﬁ@@%%ﬁgﬁlﬁg t hi sg(fé’(%dggil}!r1 %@Pﬁ“eﬂ%tl%i |l e

comuni dathewvaineras thel mébile onseicatiosysteapaccordingntd thelfirst control unit
72, and a storing device 73. ) . )
embodiment shown in Fig. 1, except that a relay device 21 is not provided to

the moving unit 2, a hierarchy table 633 is used instead of the moving unit

15 table 631 of the location information managing device 60, and detailed
configuration of the mobile communication terminal 1.

With the mobile communication system according to the first

embodiment, location registration of all mobile communication terminals 1 in
a subornation relation is handled by location registration from the relay device

20 21, by making a subordination relation between the relay device 21 and the
mobile communication terminals 1. Considering the subordination relation as
a parent-child relation, the relay device 21 is equivalent to a parent which
brings the mobile communication terminal 1 into subordination, and the
mobile communication terminal 1 is a child which is subordinate to the relay

25  device 21. Here, that which could become a parent was limited to the relay
device 21. In comparison, with the mobile communication system according
to the second embodiment, each mobile communication terminal 1 may
become either a parent or a child, and freely structure subordination relations.

Fig. 10 1s a block diagram illustrating the configuration of the mobile



The conmro¥xstiiee unit 71 perfornms wirel ess communication with the 5 base
station 3. The control unit 72 functions as a control center for
controlling the conponents of the nobile comunication termnal. The
storing unit 73 stores a |lower ordeggterm nal managing table 731, node
information, the termnal identification nunber of the nobile

conmuni cation termnal, location registration area information, and the
t er m nalcondaniriéatoan terminahbeccofdinigetolthesacend emitnodignentnmAs shawinom
termnal (hereafter referred to as parent termnal _identificatjon nunber).

However ,thisBgneyshe snoleile commuaicatignaigrminalab comprsses; acommunications
necessard}éi. g dis n(r‘)i)i %enﬁéate in the event_that there is no child nobile
communi CHI dA, & COMILOA unIET 8 StofiRg AdeVin’Indi cat es whether the state of

t he nobil e 15ycomuni cation ternknpal I.s. an ik ndependent. e, .child node,
or a parent - TR MHCAT Beptei ik S RBTRER e HROR B S

co ni . m < r e
conmn! sk ridff T cOAToN SR ENinlilh £LAHR clhich (B D BBRLS
wher ei n thee héhts ©F THe théilé e8nifafication ©rmiresll dr lﬁ@&ﬁ)rirf% afft7®er nobile
comuni cation 20 termnal. Further, the parent node is a state wherein the
mobi | e  storesunlovaer order demingl managingsable 13 hanede anformatéon,rthiei | e

communi cation term_nal, and has another nobile comunication termnal in
subor di rigrmaral identificaion nugeber ehthsdinebile cammuaieatéon terminabdogatiani on
relation is structured, wherein chi | d .mobj e.orrrr.unicat'onogclla_l mnal 1 is

subor di F&gistralionarez inermation g thetermipg 1CALOR; HYNDEr further a

OB e R CORHRL RO 1 it Bherealir 0AREcH REAC PR EIA
R er ar oG 2O A B R P b e o
nobi | e FIRE Zdiétatedas arasnanaandrs ot Penetdted dnehie ehant thae therd iseno
comuni cation termnal are stored in the |ower order term nal nanaging

t abl e 7%hild mighild communicatientermiriall ustrati ng an exanpl e of the stored

contents of the |ower., grder .term nal )
The mode information indicates whether the state of the mobile

15 communication terminal 1 is an independent mode, child mode, or a parent
mode. The independent mode is a state wherein the mobile communication
terminal has no parent-child relation with other mobile communication
terminals and is independent. The child mode is a state wherein the mobile
communication terminal is subordinate to another mobile communication

20 terminal. Further, the parent mode is a state wherein the mobile
communication terminal is not subordinate to another mobile communication
terminal, and has another mobile communication terminal in subordination.

With the present embodiment, a hierarchical subordination relation is
structured, wherein a child mobile communication terminal 1 is subordinate to

25  a certain mobile communication terminal 1, and further a grandchild mobile
communication terminal 1 is subordinate to the child mobile communication
terminal 1. The aforementioned mode information and parent terminal
identification numbers are used for correlating between hierarchical levels.

Next, terminal identification numbers regarding all mobile



managi ngr a4 /s1231. Note that in this exanple, there are three child nobile
5 comunication term nals subordinate to this nobile conmmunication
termnall and further, one of these has in subordination four npbile
communi cation term nals which are gg?andchi | dren fromthe perspective of
this nmobile communication termnal. In this case,, the |ower order

termnal managing table 731 is configured |o of two hierarchical |evels.
The | evadommumicasiontdratinals7dwierAhahche andbge coanmmunmiatiotetet nfingbareon
nunbers of the term nals which are the children of the nobile

comuni céotednin: theriomer order tdrminahmanagmyg table 13dv &Fige lddnagdiagramabl e 731B
stores the terminal identifjication nunbers the termnals which are the
gr andchil Hﬁ@ﬁtmg@%Q’Wénb'@r%fp@@tﬁt%ﬁ%wl@%t%émeel%ﬁmﬁé&@rmmaiS term nal .

| dont | { IBARSGREARIRL/ 31 SOTHABAL fr ”ﬁé%&ipiﬁth@?g S chifgmpile
i o1 or ooy DAL Belpinhf Subc L B9 15 thblte ZDnRURIGARH frfial

i nfor Watdmmgbﬂs offeéseeh£0in ﬁilﬂ)rdﬁ?atlé’{@ four ﬁoﬁil@%&ﬁiﬂddw@t‘iéﬁt ing an
exanple of the stored contents of the hierarchy table 633. The hierarchy

tabl e 638rmindlHevirbhaee geandcHikitchdrem thedserspéctiva ofthismelsileg table 731
extended to the entire service area. As shown in the figure, the hierarchy
t abl e 63®mBNcHtigquterthioal.pl ural tabl es 633A through 633D, 731A, and
731B. O these, the tables 731A and 731B_are the above 25 descri bed | evel |
managi ng t abli@ this CPS% thedomesrearder termigiah gnanaging table B1 isgonfigwiaded

k) neptiaty BlersesieATdRER: ri feelarahapin GBIE 74T APHS Wbor s of the
Lgﬁnfigﬁ#ﬂr???ééﬁlﬁemhﬁ%e o ShELhgls WK BFCURINUGbIFQTBY, 2

order t ghgbilalcomnaaididionp i ikl @ﬁrtheldtheﬂham hetevel 2 andiaginger
hi erarchical structure. In this case, the nobil e conmuni cation termnals 1

r espect italeley731B stores the terminal identification numbers of the terminals which

are the grandchildren from the perspective of the mobile communication
15  terminal. In this case, a mobile communication terminal having the terminal
identification number "123456" is the parent of the four mobile
communication terminals.
Next, description will be made regarding the hierarchy table 633 stored
in the storing unit 63 of the location information managing device 60. Fig. 12
20 is a diagram illustrating an example of the stored contents of the hierarchy
table 633. The hierarchy table 633 is the above-described lower order
terminal managing table 731 extended to the entire service area. As shown in
the figure, the hierarchy table 633 is configured of plural tables 633A through
633D, 731A, and 731B. Of these, the tables 731A and 731B are the above-
25 described level 1 managing table 731A and level 2 managing table 731B.
As described above, the mobile communication terminals 1 each have
lower order terminal managing tables 731 indicating the terminal
identification numbers of the lower-order mobile communication terminals 1.

Accordingly, the mobile communication terminal 1 of the highest order has a




correspadiaty *1®% he termnal identification nunbers "232323" and "222222"
5 stored in the level 1 table 633A are at the highest order. Upon the
contents of the | ower order term nal managi ng table 731 bei ng changed, a

hi ghest order nobile comunication germinal 1 is to transmt the changed

| ower order term nal nmanaging table 731 to the | ocation information

managi ng device 60 via the base station 3 and switch 4. Accordingly, the
cont ent dowfertardehiarminahanagingiable I3 lcoontatming the entise lowhe osddor di nat i on
rel ati ons, of ihe nobile conmmunication termnals 1. <2-2: Operation of the
second BHC SUNEWHEC. t he operation of the nobile communication system
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turning the power source o nication term na to an on
state, tthe lowerioRtet!@®rinidal imafiagin 893 1eing Whanged] A higlasht ortesenent

i nformati on advertised by other nobile conmmunication termnals has been

r ecei vednpbilegosdmunic¢atioterminal 1 uh &0 transmit the chahged lovegreonder nf or mat i on
is not received, this is a case wherein there 25 .is no other_ nmpbileg
comuni defminalimappagiag tableed? 1 tothedpgationbprmation managiagenice 00 so t he

anot her IBINE £aa6 AN ABPOR Ykt g qordingigo s COREnE AERREFBIcHTT 1" 72
Comiin aapoE3F Bt anSeee! MR inTion RASHBAF of the B8 510 a5 sus).

On the diaimiaestion fernfigaRVENt that term nal advertisenent information is
received, the judgnent results in step S41 are YES, so the control unit 72

advances the processing to step S42, where judgnent is made regarding

<2-2: Operation of the second embodiment>
Next, the operation of the mobile communication system according to
15 the second embodiment will be described.
<2-2-1: Constructing a hierarchical structure>
How the above-described hierarchical structure is constructed will be
described through the operations of the mobile communication terminals. Fig.
13 is a flowchart illustrating the operations of the mobile communication
20 terminal 1. First, upon the user turning the power source of the mobile
communication terminal 1 to an on state, the control unit 72 judges whether or
not terminal advertisement information advertised by other mobile
communication terminals has been received (step S41). In the event that
terminal advertisement information is not received, this is a case wherein there
25  is no other mobile communication terminal 1 near the mobile communication
terminal 1, so the mobile communication terminal 1 does not have a
subordinate relation with another mobile communication terminal 1.
Accordingly, the control unit 72 proceeds to step S45, and determines that the

mode of the mobile communication terminal 1 is the independent mode (step



5 whet herod4dwe/ e i nformation contained in the term nal adverti senent
information is for a parent node or child node (step S42). In the event
that neither match, this neans that another nobile communication ternina
1 operating in the independent node,is nearby. Accordingly, the control
unit 72 determ nes whether itself s%ould be subordinate to the other, or
whet her the 10 other should be subordinate to itself, follow ng
predeter$dFed rules. In this exanple, this is determ ned by the greatness
of the termnal identification nunber. Specifically, in step S43, the
control unit Omethedther hane, e tho event thah éerminabiadsertisementfinfatmationunber
contained in the received termnal 15 advertisenent information is snmaller
than t hdSTBERvRe) thedaidgmentresulis nmm?@rs%fathfe‘ﬁ,fso theconireleniévight t hat

he node of |cat|ont rmnal,.is determ ned

l% be ¢ mivaices 1S placs e {cSiap S4d, Wheid Rssct i dnade, rqg"f‘fd%nt hat

t
oin: SR the iGas R Hacidh OJﬁ%"%%&ﬁ‘d‘?er‘?f@bmf&"%ﬂ%eom"rﬂ s. "Fol | owi ng
det er m iRy s I8 palIf FBALP RN inofR GRAPSAESIN I B8R tha

adverti senent adverti ses

comuni qadither hatoh, deis thedisd diat %BiherHﬂbblletdiﬁnﬁﬁd%z{tﬁin ﬁéi‘i’tﬁhbl qement
information contains the node information and the term nal identification

25 nunbe)pmiatmgennbbméemndmnmmde smearbyi Fatcordingly, the ¢dmrevenit Ahat t he
node informatjon instructs the child node, the termnal identification

nunber eﬁ%ﬁdﬁh@@%éﬁﬁﬁrﬁ@ﬂd o6 Wﬁﬁmﬂ@ the:othes, %M’EW(C ¢rsthe so I

t
T e T e
| ndepondaamtey fidis BelerkihEd byl er@ithdsd "tﬁﬁe?%“:ugn%%m&ﬁ@ééﬁ Hhe

r epeat eyuymbed the processi ng ends at the point that the node infornmation
is the parent node or the child node.

Specifically, in step S43, the control unit 72 judges whether or not the

terminal identification number contained in the received terminal
15  advertisement information is smaller than the terminal identification number
of itself, and in the event that it is smaller, the mode of the mobile
communication terminal is determined to be the parent mode (step S44). On
the other hand, in the event that this is greater, the control unit 72 determines
the mode of the mobile communication terminal to be the child mode (step
20 S46).

Thus, following determining of the mode, the control unit 72 generates
terminal advertisement information, and advertises this to the other mobile
communication terminal 1 (step S47). Here, the terminal advertisement
information contains the mode information and the terminal identification

25 number of the mobile communication terminal. Also, in the event that the
mode information instructs the child mode, the terminal identification number
of the mobile communication terminal to be the parent is also contained in the
terminal advertisement information.

Next, the control unit 72 judges whether or not the mode information is



5 <2-2-ZofRyixtrati on processi ng> Next, the operation of registration
processi ng which the nobile conmmunication termnal 1 perfornms with regard
to the location informati on rmanagi ng device 60 will be described. The
registration processing is 10 generakly divided into hierarchical

regi stration processing for registration of a hierarchical subordination
relation of the nobile communication termnals 1, and |ocation

regi st r gheandeperdersimgdé or not ¢steprSd8)oandfinithe avennthatghistisaheon area

i nformation using a hierarchical subordination relation. First, in the
event t hadeperdentimedpethe prochssing fremtstep ISéddethrongh stey Sd8risirapeatednagi ng

table 731 of the nohile communication termnals 1, the [ ower order

t er mi nal? mrﬁ@eﬁaag@nﬂ@@tft&: pmtﬁga&ﬁm]gpdeslr&efmau@a is ghe parCTiobi | ¢
comuni cati,on termnal 1 contained in the term nal adverti senent

i nf or matM8AC <, Jﬁﬁ%ﬂﬁg‘i@f‘eeven in the event that there is a change in the
subogdi nation relation with regard to a | ower-order nobile conmunication 20
termnal 1, the | ower order term nal nmanaging tables 731 are sequentially

updat ed £7.00p{ IRediSBfioh Pretessimy3s he higher levels, so all changes are
reflected in the lower Order term nal managing table 731 of the

hi ghest - or deiNenththecoperavivarofo@igistration prowdssing Whéchn che iubilebi | e

comuni cation termnal 1 at the highest order 25 transmits the |ower order

t er m nalcoramgiieatiomteraninal 1 tperforens wath regard ita the hocadtion informatipndevi ce 60
i ' h : i h ing,. th i

need f orMBBREING daViEe AONVIIL DE SRSGHPER: 216 TEEHFRTIGH Bracessi o { the

| o order term.nal .managin abl.e 731 to the |locatjion infornmatien

randBi gyt £k Befided R it ecttPu ol et fog Borss SRR G Bl b3

resourc ' ; I ' ' | sing is

perforne e{;‘ﬂé’g%r }Egﬁgro(ﬁ[jﬁgﬁﬁ 1II %]I%lhg)\pm %ﬁ&ﬁgrlgggghﬁ@slﬁ ﬁlﬂ—ild?é{t%l? n éﬁgs\?zm t hat

there hamdRreatidnGegigmtich pftessifgdor 8gisaativh’ of lovatidhgegistfltiod he

hi ghest - order nobil & comruni cati on
area information using a hierarchical subordination relation.
First, in the event that there has been a change to the lower order
15  terminal managing table 731 of the mobile communication terminals 1, the
lower order terminal managing table 731 following change is notified to the
mobile communication terminal 1 contained in the terminal advertisement
information. Accordingly, even in the event that there is a change in the
subordination relation with regard to a lower-order mobile communication
20 terminal 1, the lower order terminal managing tables 731 are sequentially
updated from the lower levels to the higher levels, so all changes are reflected
in the lower order terminal managing table 731 of the highest-order mobile
communication terminal 1.
Second, the mobile communication terminal 1 at the highest order
25  transmits the lower order terminal managing table 731 to the location
information managing device 60 every time there is a change. According to
such processing, there is no need for each of the mobile communication

terminals 1 to transmit the lower order terminal managing table 731 to the

location information managing device 60, so wireless resources and network



5 term rfl425 /tdrl@¥smi t s t he post-change | ocation registration area
information to the location information managi ng device 60 along with the
terminal identification information. Second, the control unit 72 of the

| ocation information managi ng devicey360 searches the hierarchy table 633
based on the termnal identification 1 o nunber, and determ nes all
termnal identification nunbers of |ower order than the nobile

comuni aesoarees eanibeasetl effectieddsinpl e, in the event that the stored
contents of the hierarchy table 633 are such as shown in, Fig. 12, and the
termnal i deEﬁefbéatlpﬁrﬁegﬁﬁﬂ?&o“d?chﬁ&‘ilﬁgg}ﬁ@f}l’?%mfé’ra‘Fﬁ% g EbHRini cati on
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regi st r ahé dcatiGiRinfor@atidn Managiny deviebidOealongwithithatédnida¢r mMnals 1 in a
hi erarchi cal relation can be updated with a single |ocation registration
pr ocess,identification enformdtorhase station 3 can be markedly suppressed, and
the wirel ess resources and network resources can be _effectively used. 25
<3: Third enid§epndnthe centuol uni 72k theilosaten dnformatinromanaging ey icbi | e

R U g s
SmOLp. | e, b AR Bt AR SROPR RSPl R ReE i, o, L
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stored contents of the hierarchy table 633 are such as shown in Fig. 12, and the

-

terminal identification number of the highest-order mobile communication
terminal 1 is "232323", all terminal identification numbers stored in the tables

15  633B, 633D, 731A, and 731B, are determined.

Third, the control unit 72 accesses the location table 632 based on the
determined terminal identification numbers, and rewrites the received location
registration area information over the location registration area information
corresponding to the terminal identification numbers.

20 Thus, the location registration area information of all mobile
communication terminals 1 in a hierarchical relation can be updated with a
single location registration process, so traffic at the base station 3 can be
markedly suppressed, and the wireless resources and network resources can be
effectively used.

25
<3: Third embodiment>
<3-1: Configuration of third embodiment>

The mobile communication system according to the third embodiment is

the same as the mobile communication system according to the first



5 enbodimerds/2e subordination relations of all nobile conmunication
termnals 1-1, 1-2'..." is managed by both the nobile conmunication network
NET and the relay device 21, but with the third enbodi nent, the

subordi nation relation is managed by,the relay device 21 alone, and is not
managed by the nobil e conmuni cation network NET. This is because that, in
10 the event that term nation occurs at a certain nobile comunication

t er m nalemibodirhentrslivwe in Hipgubj exdepenhateonyr & lddatiorarabla 682 is provided
comuni cation functions as long as paging requests can be transmtted to
t he | ocaasi e locatos information menaginghdevicettl), raid & smavdmguumit tabler63ler ni nal
1 belongs, so there is no particular need to manage the subordi nation

rel ati ortSWAtProwdeds nobi | e communi cation network NET. For exanple, |et us

sor. 12 0 TRRR bl R G AR SRS AR, oL
R e T T TR T
20 numbaggmitals 421,370 "---%%565%@&831- r<]nltﬂ th@'lﬁoﬁﬂé%orﬁxﬂgﬁgéta?fdﬁdn&%&“ s of

the location table 632 are such as’shown in Fig. 14. I's to say, the

| ocat i orNETesnd theatelay devixee 2 hf mitwithahehird émbolimenga@uni cati on ,
termnals 1-1, 1-2, , and the relay device 21, are stored in the |ocation

t abl e 63ubordinatioametation & mainaged byi thie rehay device? Lialdne, dadtis hiotat i on
nunber. 25 <3-2; eration of third enmbodi nent> <3-2-1: En bloc |ocation
r egi st r J0pBASedpy the mrobile semmupisationsprtworkNEd:. nBhisgs bespuse dratj tn not

29,51 ol D ey G RO Eop b=
comrars TR oo MR SR SR . . ..

bl oc | ofahiclions a9il6hg Ak ipading Fequtdtd SAn BditithsnsieRd torthedbcati®h US assune a
case wherein, as wth the fitst enbodi nent, a user
registration area to which the mobile communication terminal 1 belongs, so
there 1s no particular need to manage the subordination relation with the
15  mobile communication network NET.

For example, let us say that the moving unit identification number of a
certain moving unit 2 is "TID-01", that the moving unit 2 belongs to a location
registration area SA, and further, contained in the moving unit 2 are mobile
communication terminals 1-1 and 1-2 which have the terminal identification

20  numbers of "654321" and "333343". In this case, the stored contents of the
location table 632 are such as shown in Fig. 14. That is to say, the location
registration area information of all mobile communication terminals 1-1, 1-2,
-+, and the relay device 21, are stored in the location table 632, in a manner
correlated with the moving unit identification number.

25
<3-2: Operation of third embodiment>
<3-2-1: En bloc location registration>

With the present embodiment, subordination relation is not registered

with the mobile communication network Net, but the relay device 21 makes en



5 of a rAdli2se 3d@®muni cation terminal 1-1 and a user of a nobile

comuni cation termnal 1-2 get in a noving unit 2 located in a base station
area 4c (the location registration area 5A), and this noving unit 2 noves
to the base station area 4d (the loggation registration area 5B). Fig. 15
s a sequence diagramillustrating the initial operation of en bloc 10

| ocation registration in_the nobile conmmunication system according to the
third erilogilaestion pegisnation iwith Hee mahulecommunigatioa nesperkiNBd for en bl oc

| ocation registration is the sane as the hierarchical locatio i stration
accor di rtgetrgo!eﬁ@cpmmun@aﬁ@aitﬁgmnﬁﬁ&Aﬁanlm In the @ovang Unaf 2 ﬁ@%oi nt
that the subordination rel gtion I S POt regipstere in a qu¥l n&bl nit table
631, t nBEFTYNE Tk refefred o h pE oG lasabop rezisiratn I the follawing °5 g
S5') an : I I | .0 | i it tep S
11 ), “anPripto, At uspahe ch iRl AR iR RS Tt GrobbANARRL Lhiser ¢ o
r espensef AnfiilAéshinfitlicati 6 kéinhidal 201 LAdPLESE 4 aRsbi® and S7') and an
en bloc location registration response are transmtted (step S14). That is
to say, cymhuinicsti@xemiinal 22 %agiinsa nadving wiit @Hochtedow abaststationt he
mobi | e communi cation termnal 1 belongs to is not performed for the nobile
comuni @xca de (the lavakioNHEgistrationy area A ) Mt this seoving waii2smoaes ¢o the made

for the nobil e communi %é]i@on termnals 1-1 angi -2 contained in the noving

unit 2. hqsetsmtsor&ageea, 4‘@ lpﬁaftl%f@&’éfﬁa“@ﬂ #€8a-ng a hierarchical

159 C ot ops  SFiE ok E5ued i igral usfrafRETHg dBRIA1 SibaritidhiR ich Yickert or m
. . Ut : _ . ; .

Cegtlcr ApEadbh Regisliafion ihhi Hobith bol@hifcabfn stemiiobrdthe fFiq 00

stat i on tA{rdeeribolifiént. CA8sh6Wn infllesti e, e iitial PLrdtion B ehdiBcSt at i on
area 4d (the location registration area FO0425/ 3129 43 5B). Specifically,
upon t hdocstiey regstradonis dnelsame asthiellderavchical betdtoon régistratiehs 1- 1 and
1-2 receiving the |ocation registration area information contained in the
base st &ccendiagverthefastembodiment shownaa/Big. i7s edcepblarithe pajatthattthei on

3-4 (step,S 10),. the advertisenent informatian nonitQqri unjt 212
( s%bor&x ation relation 1s not regnstere:df 1n a moving unit ttﬁ)le%gjl, the point

15 that a hierarchical registration request (steps S4' and S5') and an en bloc
location registration request are transmitted (step S11'), and the point that,
instead of a hierarchical location registration response, a hierarchical
registration response (steps S6' and S7') and an en bloc location registration
response are transmitted (step S14"). That is to say, with this example,

20 registration of which moving unit 2 the mobile communication terminal 1
belongs to is not performed for the mobile communication network NET.
However, en bloc location registration is made for the mobile communication
terminals 1-1 and 1-2 contained in the moving unit 2.

In this case, even in the event of receiving a hierarchical registration

25 request from the mobile communication terminals 1-1 and 1-2 (steps S4' and
S5"), the relay device 21 does not immediately perform en bloc location
registration, but rather performs en bloc location registration at the point that
the moving unit 2 moves from the base station area 4c (the location

registration area SA) to the base station area 4d (the location registration area



5 of therogelaysdeyvice 21 detects that there is a disagreenent between the
former |ocation registration area information and the received | ocation
registration area information, and detects that there has been a change in
the location registration area. Subgequently, the relay device 21
transmts an en bloc location 10 regiStration request to the |ocation

I nformati on nmanagi ng device 60 via the base station 3-4 and switch 4-2
(step S 3B).) Spébiftcadhy, bpon theselayadeviegi2dtamt thenmobéleueahmamitaiioa t he
moving unit identification nunber and |location registration area

i nf or matteominalsd -1 emdi ha) reicdivingfthe docatromregisiration aréa infostiaton

comruni cation termnals 1-1 and 1-2 are cagntained in_the en bloc 15

| ocat i orcarsginadrisxtherbasestation adwerinemany inkarmatien aduentiseddiatntheat i on
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termnals 1-1 an the location ta In a mann correl ated

wi t h t heareadaforpnatioidid déteor thaethere Hagbdhi Pehdmieein thelRcatibhus, the
| ocation table 632 is updated. Upon the |location registration area being

changed,registratioreaa. conmuni cation terminal 1 in a normal state transmits
of itself a | ocation regi stration request to the base station 3, but the
mobi | e comuriiuhsequently.dhgirglaysdavice Zddtransmiifiasremblog lpcationbor di nat i on

d t Kk | ' i stration t. to, th ti 3.
an o bisentti et e theBimibtiiftion Suring devics PASEAJAF) ' For i ne
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comuni cation termnals 1-1 and 1-2, but only to the relay device 21, so
the wi r aegsstratempareacinfofmatien bdde terminalnddntificationamumbers of the
mobile communication terminals 1-1 and 1-2 are contained in the en bloc
15  location registration request transmitted from the mobile communication
terminals 1-1 and 1-2, and the relay device 21 uses these to generated an en
bloc location registration request for the location information managing device
60.
Next, upon the location information managing device 60 receiving the
20  en bloc location registration request, the control unit 62 records the terminal
identification numbers of the mobile communication terminals 1-1 and 1-2 in
the location table 632 in a manner correlated with the location registration area
information (step S13). Thus, the location table 632 is updated.
Upon the location registration area being changed, a mobile
25 communication terminal 1 in a normal state transmits of itself a location
registration request to the base station 3, but the mobile communication
terminals 1-1 and 1-2 which are in a subordination state do not make a

location registration request to the base station 3. An en bloc location

registration request is performed collectively for the individual location



5 conserm\#d@s5 /Bi@%9%above has been a description of the initial operations of
en bloc location registration, and the sane | ocation registration is
performed in the event that the noving unit 2 subsequently noves to

anot her location registration area,q4fas long as the nobile comunication
termnals 1-1 and 1-2 10 are contained in the noving unit 2. For exanpl e,
in the event that the noving unit 2 noves fromthe base station area 4d

(1 ocat i sagistgtionIgquestsase thepiraless raseuserscokthebase sfatdan Ac4 qasche i on

regi stration area fﬁg)’ an en bhoc | ocati.on .regi strati.on request. is

t r ansni COB8CRCHm AR, the 8 blag leeaton FegisiratipBLesnAsie 15 Mo tansiiftedanagi ng
device 60 .via t.he,base station 3-3 and swt.ch,4:1. T n. Bl oc hacation
oot o r 4010 TndiYiudR BoRuE ot minte i StaPAIS Td and T2 by Bhuk™ot ' he
nmovi ng ' . t i pal: i [ i ' th Ll e
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i nf ok matdopReryid h t he above-described first enbodi ment, the subordination
relation is 20 managed at the |ocation information managi ng device 60, and
accordi ngl y Thecioverhasslgeest a descriptionwdshe iniiial @peratgonsef enblog uni t
identification nunbers and the |ocation registration area information are
t r ansni tloeation segistrationcang thizsame location rpgistrationds perfarmeshin e net wor k

NET. Conversely,. with the present enb(idi ment, this subordination relation
i s not reyeEGEMtEhe IOYME Wik bssauently AnOVes HuanRsher [geAtiofy an en bl oc

| ocation registration equest, IS tr nsrn'ttedf{.omthe.r?lfily devi 21 to
the bt PeSHahiiEh A PGS Hst Rotift ComiiceliSn uuRing®s T 2RISR, " ne
t ho! hobitFs COnEinel A thE i ing (il 7 S ARBIC G HRE BT e Hing” ©f

FO425/ 313t 2 mbP¥efiom thdBascetrionaes ddlotioe sedib@ationAreal5B) to
identification nunbers of the nobile comunication termnals 1-1 and 1-2

i n a sulihe iasastation ateat4oocation negistriation areanhiAl, aatémblacelocatian
identification nunber storing unit 216, as with the first_enbodi nent.
Speci f i dBEISjratigBoiequEst idrnsnitadhiiene the glay device 21 to the location

information managing device 60 via the base station 3-3 and switch 4-1. The
15 en bloc location registration request contains the moving unit identification
number of the moving unit 2, the terminal identification numbers of the
mobile communication terminals 1-1 and 1-2, and the location registration
area information.
With the above-described first embodiment, the subordination relation is
20 managed at the location information managing device 60, and accordingly
location registration requests containing the moving unit identification
numbers and the location registration area information are transmitted from
the relay device 21 to the mobile communication network NET. Conversely,
with the present embodiment, this subordination relation is not managed by
25  the mobile communication network NET, so an en bloc location registration
request is transmitted from the relay device 21 to the mobile communication
network NET each time there is a change in the location registration area,
thereby performing location registration of the mobile communication

terminals 1 contained in the moving unit 2.



Stermnapsrdsdiand 1-2 transmitting a hierarchical registration request to
the relay device 21 (steps S5' and S6'), the relay device 21 stores the
termnal identification nunbers. In other words, the hierarchical relation
is stored in the relay device 21. Aggordingly, the nobile conmunication
termnals 1-1 and 1-2 which are in a“subordination relation do not
transmt location |lo registration requests to the base station 3 or relay
devi ce 21 eveddowevthahevehily déviet 2hstores theacepimgddentifibatibagaimbers
registration area, and the relay device 21 perforns en bloc |ocation

regi st r aof the mabileraimniunicatien termhiealsol -1 andtli-2nn arsubiosdimmticonrelatjoal s ar e
reduced. , 15 <3-2-2: Releasing the hierarchical i relation> Next,, releasing
of the hilkthemebilgicoramamicaiion fermyaabidenti ficationsumber staring oinits2 b6,
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exanpl e, identifRacionhfifberst N other wordshthebidrakhi@dlehitio isNtofed fhnal 1-1
di senbarks and | eaves the train (noving unit 2). 25 First, the relay

devi ce 2thecwhay devicg 2ldvActostinghythagnabiil¢ cortmenicasiemeer mimdlerivdt i on
(step S50). On the other hand, the nmobile communication termnal | - 1
conpar esaiidhd-2 sduigh jase in aysmbosdinatienmslation deinot teansenitileeation i nf or mati on
with a threshold val ue, &ﬂn t he event that trie @blle cormuniﬁation
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threshold value (step S51), tthe nobile comu ation termnal 1-1

transm tegisthatbomsignalsaareradagedi rat i on rel ease request to the relay device
21 (step S52). The term nal

15  <3-2-2: Releasing the hierarchical relation>
Next, releasing of the hierarchical relation will be described. As for the
forms of releasing the hierarchical relation, this is a first form wherein a
mobile communication terminal 1 directly communicates with the relay device
21, and a second form wherein the mobile communication terminal 1

20 communicates with the relay device 21 via the mobile communication
network NET. Fig. 16 is a sequence diagram illustrating the operations of
releasing the hierarchical relation according to the first form. In this example,
a case wherein the user of the mobile communication terminal 1-1 disembarks
and leaves the train (moving unit 2).

25 First, the relay device 21 constantly advertises moving unit
advertisement information (step S50). On the other hand, the mobile
communication terminal 1-1 compares the reception level of the moving unit
advertisement information with a threshold value. In the event that the mobile

communication terminal 1-1 departs from the moving unit 2, the reception



i dent i f iFdat2i5d3 13dnber of the nobile communication ternminal 1-1 is contained
in this hierarchical registration rel ease request. Next, upon the relay
device 21 receiving the hierarchical registration release request, the
termnal identification nunber of thg nobile 10 conmunication termnal 1-1
stored in the nobile comunication termnal identification nunber storing
unit 216 is deleted by the npbile communi cation term nal nmana unit 215
(step s3eyel alcthermpying unitipslvesgsement indarmatiopalrops o Aa the evgn mﬂ ation is
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change in"the location r gl stration Tarea, t he nobi | e communi cati on

t er m nalidéntifitatios munsber ¢fohetmobile evnstuaication terinal 1+big dentadsed st ati on
3. Now, in the event that the processing of the above-described
hi er ar clindhis hiesgychical registratiopasleaseqaquest( st ep S52) through the

hi hi | trat 25 | 1 54 t f d
Cbetasetur iy Naw ip«%&aﬁé’% lncdevics 27 sgraving Mo ior s ERi il
| at t | d th it
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term nal does not receive a hierarchi ca registration

rel ease jdestRfioaton mmlséreswﬂhgmmdgyﬁ G¢ déleté@ blyahkfobl18 DA ction
predeterm ned amount of time low ng transmtting the hierarchical

r egi st r 4eiminal ehasagingamie2i 5 t(steptS 3e| Agcarelingly, fhig registrationidfdhe
comuni cation termnal 1-1 perforns releasing of registration of 5 the
hi erarcPhl%@fch@ﬂhfq?léﬂomI&I‘Plﬁés%b| | e conmuni cati on network NET.

Subsequently, upon the relay device 21 transmitting a hierarchical

15  registration release response to the mobile communication terminal 1-1 (step
S54), the mobile communication terminal 1-1 can know that the subordination
state with the moving unit 2 has been released (step S55). At this time, the
mobile communication terminal 1-1 deletes the moving unit identification
number from the moving unit identification number storing unit 15.

20  Subsequently, in the event that there is a change in the location registration
area, the mobile communication terminal 1-1 transmits a location registration
request to the base station 3.

Now, in the event that the processing of the above-described hierarchical
registration release request (step S52) through the hierarchical registration

25  release response (step S54) is not performed successfully, this means that the
registration of the hierarchical relation may not be released in the relay device
21, or the moving unit identification number may not be deleted from the
mobile communication terminal 1-1.

Accordingly, in the event that the mobile communication terminal 1-1



Next, desggiptiige w il be nade regarding the second form Fig. 17 is a

sequence diagramillustrating the operation of performng rel easing of
regi stration of the hierarchical relation via the nobile conmuni cation
network NET. First, the nobile co ication termnal 1-1 transmts a

hi erarchical |lo registration release request to the location information
managi ng device 60 via the base station 3-4 and the switch 4-2 (step S60).
Thi s hi ed@escivtaeceivieeg higrasdhionl registestéon ecleasd respohse fiorh ke relayng uni t

i dentification nunber, the termnal identification nunber, and the

| ocat i ordevage 2 rfallosvingrelapsingofrapradetenmined ameuhbofitimefolbdwingt i on
managi ng devi ce 60 searches the |l ocation 15 table 632 based on the noving
uni t i ddransmutngdhe huengsehicahregisisation release request totherelaggdestieeilon

rel ease request, obtains the |ocati registration area. information of the
movi g UAEUTODIS SOMMYRSANAN LTHBAL ] o DRHPITS GRS IS Bhrestaation dloguest
to the | | b St At 06l . ti egi stration
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upon t heseqeleaye diagram ﬂl?tistfaft'ﬁ? the@péracion of perfbimnlg reteasihgaifl on rel ease
request, the relay device 21 deletes the termnal identification nunber of
t he nobitegistratiomof the bierarshn¢al aklaticn siaothedmiobile commivinieatitin network cat i on
termnal_identification nunber storing unit 216 (step S62). Thus, the

hi er ar cINEdl. Fisstathe mobile eommuenicaiopderminal| iy 1 transmitsa hieragghicali ce 21

t 1 tti . hi hi cal | st N | A to.the. | ti
| nf Of eSO TE RSeS| & B Tosaton ipfarmialion MEIAZRE deiGech0 Wihagi ng

devi ce . ' 25l egl i .area information
Gev, o e MHRNERANS A SRANERMIRIZR 2008 ShOn R AURRIGRAET. | L2
based orrepherdtRfiridleasd Reueht édhtainshRAmoVin Rt igentifieRtiéh MEnber, the
hi erarchi Cal registration rel ease request received fromthe nobile
communi detmamaltidentifightidn hugsbeap ahd4he 10tatior sagistratian aréeinfocatation.5 tabl e
632 is not updated at the tine of the hierarchical relation being released
Next, the location information managing device 60 searches the location
15 table 632 based on the moving unit identification number contained in the
hierarchical registration release request, obtains the location registration area
information of the moving unit 2, and transmits a hierarchical registration
release request to the location registration area indicated by the location
registration area information (step S61). This hierarchical registration release
20  request contains the terminal identification number of the mobile
communication terminal 1-1 which is the object of this operation.
Next, upon the relay device 21 receiving the hierarchical registration
release request, the relay device 21 deletes the terminal identification number
of the mobile communication terminal 1-1 stored in the mobile
25  communication terminal identification number storing unit 216 (step S62).
Thus, the hierarchical relation is released.
Subsequently, upon the relay device 21 transmitting a hierarchical

registration release response to the location information managing device (step

S63), the location information managing device 21 updates the location



in the saquesyca2zhown in Fig. 16 but the location table 632 is updated with
this sequence is that wth the present sequence, a certain anmpbunt of tine
has el apsed since the nobile comunication termnal 1-1 has departed from
the noving unit 2, so the location jggistration areas of the noving unit 2
and the 10 nobile comunication termnal 1-1 may be different. Next, upon
the location information managi ng device 60 transmtting the hierarchical
regi st r acgstrativnesérea infonpuatsen dObthomotyle bemmunicatbnsermaial4k-1 stbeesk
station 3-4 -* nobile comunication termnal 1-1 (step S65), the nobile
communi datthedoeasion tabile 632, baseshenshe hecation regiswation aseatformation 15
noving unit 2 (ste 66) . Accordi.ngly, even in the event at rel easi ng of
the rediontageddn tBP ¢arghiga Ff‘cﬂiﬁ“éé‘ll()?é?]&aﬁ%ﬁe‘&léﬁﬁﬁé?c%@eé AR HEd bet ween
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1 .
of the registration of the hgerarchi cal relation betwegﬁfthe relay device

21 and tthis segjuenee is tmatuith ahe poedent seqaende,la céttaindaméant dhtiendhds ment >
<4-1: Configuration of the fourth enbodi ment> The nobil e comuni cati on

syst em adapsad sigee the mobliilkueemmumicdtionriermiralthd hasrdepastadhronpthe e

comuni cati pn system according to.the first ephodiment sho i ig. 1,
except ffBPV’cf}ﬁe“%'éi2nﬁottﬁﬁﬁo%{l@kE%H’éﬁtmﬁ@é@%ﬁ m&gym&@a& t5'3634 is
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— base station 3-4 — mobile communication terminal 1-1 (step S65), the
mobile communication terminal 1-1 releases the subordination state to the
15 moving unit 2 (step S66). Accordingly, even in the event that releasing of the
registration of the hierarchical relation cannot be performed between the relay
device 21 and the mobile communication terminal 1-1, registration of the
hierarchical relation can be released via the mobile communication network
NET. Note that an arrangement may be made wherein the registration of the
20  hierarchical relation is released via the mobile communication network NET
from the beginning, without performing releasing of the registration of the

hierarchical relation between the relay device 21 and the mobile

communication terminal 1-1.

25  <4: Fourth embodiment>
<4-1: Configuration of the fourth embodiment>
The mobile communication system according to the fourth embodiment
1s the same as the mobile communication system according to the first

embodiment shown in Fig. 1, except for the point that an extended location



regi stratgqns arem i nformati on, and subordi nate nobile term nal
identification information, in a correlated nanner. Here, the subordinate
nobile termnal identification information is information for identifying
the noving unit 2 to 10 which the noh hle comuni cation termnal 1 is
subordinate, and is represented by the noving unit identification nunber.
In the exanple shown in Fig. 18, the nobile communication termnal 1

cor r espaiablen@34 gs tbed isteadial the tsoation table 682 fordet tdble bIARE losation
subordinate to the noving unit 2 which corresponds to the noving unit

i dent i fiiporfmoationmanagimgdeyice 60,18nd ths poirtidhata enoeingl unibtable G3bise 634
according to the fourth enbodinent is capable of centrally managing the

| ocat i orQtRfio¥iqet-i on area information and the subordinati on reI at i ons.
<4-2: Qperati | er a | ocati on

t he,.f t h,,enbodi t 2 4-2-1:
registrati onlgp 18 ?gtls a@ﬁ%ﬁ%ﬂﬁﬁ?ﬁ!‘éﬂm@ E‘ioé?‘gf:ém%f Ofgb%fﬁ?( i st ration
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based ornregistratich afdaciaifornadon oand sevRlinadel mobileqeanindl identifieatiohay
device 21. That is, the extended | ocation table 634 is updat ed i nstead of

the st epnﬁlﬂnanm,m'ga sorel atgd trhanrsarb dd eliery #hé¢ subordihatiei mobile termimalvi ng uni t
table 631 in Fig. 7, and the step S 13 for .updating  the l|location table
632. Fo4dsniiizatign lmmt&m&mf@amn@aafpr ééﬁméfg'lag ﬁl@@ nwmgc}uuga tor om t he

rela devj c 1 ai ns theter nal. ntlf ers of the
ter At nal ‘gh@ fie waBalecharmmucaSoiatannal fas spbSRnaf Antdseprsehn
nunber, r ng gt he
ext ende ocC a{}ﬁ)dlﬂg qulp{hggil E&"‘Z@ g?irare E)%éq%’\gie'ﬁaﬁé %}‘5 qﬂqflgoggt I on
regi st r&thﬁoBﬂ@%o'rﬁﬁﬂhﬁ@éti&f‘te‘%ﬂﬁﬁ&] l%gﬁe@,géﬂﬂﬂig‘ﬂ) iR fePmifRlvi ng unit
i dentification nunber wth the |ocation gistration area I nformation
cont ai nadentifichtiohimrmbeh! @100 KB'cistsubordiegis to dié moving unit 2 which
corresponds to the moving unit identification number "TID-01".
15 Thus, the extended location table 634 according to the fourth
embodiment is capable of centrally managing the location registration area

information and the subordination relations.

<4-2: Operation of the fourth embodiment>
20  <4-2-1: Hierarchical location registration>
First, the operations for hierarchical location registration with the
mobile communication system according to the fourth embodiment are the
same as the hierarchical location registration operations according to the first
embodiment shown in Fig. 7, except for the point that the stored contents of
25 the extended location table 634 are updated based on a hierarchical location
registration request from the relay device 21. That is, the extended location
table 634 is updated instead of the step S12 for registering the subordination
relation in the moving unit table 631 in Fig. 7, and the step S13 for updating
the location table 632.



request ,r b Midd Nng the noving unit identification nunber contained in the
hi erarchical location registration request into the subordinate nobile
termnal 10 identification information space corresponding to the term na
identification nunbers. <4-2-2: Locebion regi stration> Next, the
operations for location registration"™with the nobile 15 conmuni cation
system according to the fourth enbodi nent are the sane as the hierarchical

| ocati on r egiBie hierachigadlatatims registratongetjaesteoh thetreleyiediosedl shown
in Fig. 8, except for the point that the stored contents of the extended
| ocat i orcarddins tgeztelanEa]l}i)dlaltéﬂcatMaiumb@rs lof¢heitemminadg 1 aati on  request
fromthe relay device 21. That is, the extended |ocation table 634 is 20
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regi st r aepiraticiParcaliafomhadon eontahed in the hivrat¢lfioal RativAdesistaitio
request. At the extended |location table 634, the noving unit can be

i dent i f irequbst, ahd writingdheahevingounit identification dambdri comtaimediinfthemat i on of
F0425/ 3129 51 the_nobile conmunication termnal 1 that is subordinate
t her et o.higrarehigah dogation registsatior requessintasthe suhardinase amebkileteramingbi | e
conmruni cgt i o? term'.nﬁ)l 1 .with which therg is g, subordi Taééon relation, the
| ochfi orldFBE{ISAtIgR iBtprmation,spage correanding o the termial idenification . on " pe
determ r}ﬁ%}}g% Smaki ng reference 5 to the location registration area
I nf or mat ¥t he movi ng unit 2 to which it is subordinate. <4-2-3:
Rel easing hierarchical |ocation registration> Next, the operations for
rel easing the hierarchical |ocation registration

<4-2-2: Location registration>

Next, the operations for location registration with the mobile
15 communication system according to the fourth embodiment are the same as
the hierarchical location registration operations according to the first
embodiment shown in Fig. 8, except for the point that the stored contents of
the extended location table 634 are updated based on a location registration
request from the relay device 21. That is, the extended location table 634 is
20 updated instead of the step S24 for reading the terminal identification number
from the moving unit table 631 shown in Fig. 8, and the step S25 for updating
the location table 632.
The moving unit identification number and location registration area
information are contained in the location registration request. For updating
25 the extended location table 634, the location registration area information
space corresponding to the moving unit identification number is overwritten
with only the location registration area information contained in the location
registration request. At the extended location table 634, the moving unit 2 can

be identified by the subordinate mobile terminal identification information of



10 are thesgape1as the releasing of the hierarchical |ocation registration
according to the first enbodi nent shown in Fig. 9, except for the point of
deleting the subordinate nobile termnal identification information in the
extended |ocation table 634 based o§1r el easi ng of the hierarchical

| ocation registration. That is to say, the location informtion managi ng
devi ce 60 updates the 15 extended | ocation table 634 based on a

hi er ar chilmaindbilea¢ornmurdgation dringinal 1 ehaeiesutssidirdte theretd] Wbriimsyt he
mobi |l e comunication termnal 1-1, instead of the step S34 for rel®easing

t he suboinitheacvent that erimnation iceursoati aobile commimmication tEimingl, 1 and t he
step S35 fqr updating . the |ocation table 632. The hierarchical |ocation
regi st r aMiBhwihach: thereis guabordimatignielatien, the lpsation registratioarareniafat i on
nunber, term i denti f.ication nu r, and,.  locatiqQn regjstratjon area
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subor.di n I].e t Lnal ident.ifkication i.nformat.ion .cgrresponding to
the Cer nithtte ToatiBrrERRBion A1f3 dn orgiiiie ok dhe giRVing funif 2 orSBEH S

regi stragigkddifa. space corresponding to the ternmnal identification 25
nunber is overwitten with the location registration area information
contained in the hierarchical location registration release request. Thus,
the subordination relation is rel eased, and also the |ocation registration
area is sfdhBedRéleasingehicedrehscal lovdtidore registrationat i on termnal 1.

F0425/ 3129 52 <5: Fifth enbodi ment> <5-1: Configuration of the fifth
embodi ment > TNeXdhe pperasiansrior aeleasing thechicsarchicaldgcation negistration
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Note that this exa erarch t abl es
633A, 63%CationdBbleo634 B ofifrelasiny &f the RibrarthiedldvBation rBistiagione.

That is to say, the location information managing device 60 updates the
15  extended location table 634 based on a hierarchical location registration
release request transmitted from the mobile communication terminal 1-1,
instead of the step S34 for releasing the subordination relation to the moving
unit 2 shown in Fig. 9, and the step S35 for updating the location table 632.
The hierarchical location registration release request contains the
20  moving unit identification number, terminal identification number, and
location registration area information. For updating the extended location
table 634, first, the subordinate mobile terminal identification information
corresponding to the terminal identification number is deleted. Second, the
location registration area space corresponding to the terminal identification
25  number is overwritten with the location registration area information
contained in the hierarchical Jocation registration release request.
Thus, the subordination relation is released, and also the location

registration area is updated for the released mobile communication terminal 1.



t he extendeglsyocasion table 634" stores termnal identification nunbers,

| ocation registration area information, and subordi nate nobil e term nal
identification information, in a correlated manner, as with the extended

| ocation table 634 described in the f.qurth enbodi nent. 15 For exanple, the
termnal identification nunber "01231? " is stored in a manner correlated
with the subordinate nmobile termnal identification information "987654",
and t he «8r Hifthlembediméhicat i on nunber "987654" is stored in a manner
correlated with the subordinate nobile termnal identification information
" 232323" <5tk Condigtmston wifdhedHith embodimentat i on 20 terminal with the
termnal idengificatjon nunber "012345" is subordinate to the nobile
conmuni cat i onl Reemabitg Cmmﬂiycﬂh@ntsyﬁtﬁmam()ﬁbngitOitbeﬂfﬂnenlhduhmelnt987654" ,
and further, the bil e .communicatian term nal haying the tern na

i dent i fi Q% JARE A% F“O‘itigﬂ?%%mm%lcgu%rsaﬁm@%er lﬁgqﬁﬁgﬁ ISECeRGmuni cat : on

t er mznal | ) i.dent liJ.catiqn pnueber 23 3"~ JAccordj ngly,
55 t fo | SBBHTlehE BxEPEHdIhe AR id: AR ABR AT I6Cacin abEs 630 B Shehbr
"012345"fg | skl Is ' Endi ' i on
regi st raftdirgrnlegftgg [ nFc}ragr%t{i?%rllﬁfgfrﬁ%dﬁfem}t ga?nﬁﬁgﬁgpgglﬁlct%ﬁqq Qlasit‘lg@nbﬁ&géoer

" 232323"hietarchiitablert/33 hhd the 160atish ta8i632n tabl e 634' according to the
fifth enbodi nent can centrally nmanage | ocation registration area

i nformation &fig. F94256/diagemd Sllpstrathhg the swredicoateritslofithe exterded?:
Qperations of the fifth enbodi nent> The operations of the nobile
communi decatiandableioid’. Netedbatithi example cosresppnds tortheihinsarchical t he same

For hinarebB A HRCAaIG 63aBnani i hdwa i Rt 1 t,{‘gﬂgg\%'ﬂg__tggﬁ”}g%i@f gikihgi'
' | ' | WE tion networ
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| ocat | orloteon régisiration! 26a ihRAMIARIE il dbraiifle Indbilt Binl cal 1 ocation

registration releasing, describe the fourt
identification information, in a correlated manner, as with the extended

location table 634 described in the fourth embodiment.

15 For example, the terminal identification number "012345" is stored in a
manner correlated with the subordinate mobile terminal identification
information "987654", and the terminal identification number "987654" is
stored in a manner correlated with the subordinate mobile terminal
identification information "232323". In this case, the mobile communication

20  terminal with the terminal identification number "012345" is subordinate to
the mobile communication terminal having the terminal identification number
"987654", and further, the mobile communication terminal having the terminal
identification number "987654" is subordinate to the mobile communication
terminal having the terminal identification number "232323". Accordingly,

25  the location registration area of the terminal identification number "012345" is
the location registration area indicated in the location registration area
information of the terminal identification number "232323".

In this way, the extended location table 634' according to the fifth

embodiment can centrally manage location registration area information and



That is,robh/sheefifth enbodinent, in the event that a certain _rmbi!e
communi cation termnal 1 is subordinate to another nobile conmunication
termnal 1, the extended |location table 634" is updated at the point that
there 15 has been a change in the Ioggtion registration area. At this tine,
the termnal identification nunber t he parent nobile comunication
terminal 1 is witten into the subordinate nobile communi cation term nal

i nf or mat phirabhrearchical refpidi ng to the child nobile communication terninal
1 in the extended |ocation table 634', and al so new | ocation registration

area information is 20 witten to the location registration area
informati on space of the parent nobile communication termnal 1. Thus,
storing thedt aaens gbthe fiftbembadimnener of the parent in thleI

subor di nat e bile termn identjfication information _space_ allows

subor di nat i omeepﬁ?‘iwséﬁrléhﬁimgéw GoEMpniGasihtegANnak ) @cgordingdo thenaged.
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F0425/ 3129 54 registration area information n be obt'a y talning

t he t er ninohlle ¢odpmuinication netwmﬂbb]ﬂE"Ehocmdlih% td ke fifdc emblodifens aber di nat e
nobil e term nal identification informati on based on the term nal

i dent i f | ©§tSase asithschiesarchieal lopation r@gidtlﬂtiﬂﬂhk)catm?ﬂgistgatﬂm an'ndt;e .
rocessi,ng, ther eterm.ning the 5 terminal_identificatjion nunber of the
Ei ghést tb‘gElaé’FH‘céiM{% wgkratien relsasing, §?ﬁl§?€ & the &untht or nat i on
corresp(r)%_ﬂ' Hgi‘hgﬁgeto. <6: Sixth enbodinent> <6-1: Configuration of the
sixth e Ogl nent >"10 The nobil e comruni cati on system according to the sixth

Fifeh  enbodrrakrs WRIIETAN IR M (el oy PERIFRRHIR "0 10 11
comuni cadrnmnication terminal 1 is subordinate to another mobile communication
terminal 1, the extended location table 634' is updated at the point that there

15  has been a change in the location registration area. At this time, the terminal
identification number of the parent mobile communication terminal 1 is
written into the subordinate mobile communication terminal information space
corresponding to the child mobile communication terminal 1 in the extended
location table 634", and also new location registration area information is

20 written to the location registration area information space of the parent mobile
communication terminal 1. Thus, storing the terminal identification number
of the parent in the subordinate mobile terminal identification information
space allows subordination relations spanning plural hierarchical levels to be
managed.

25 Also, upon the location registration area of the parent mobile
communication terminal 1 being changed, only the location registration area
information of the parent is updated, and the location registration area
information of the child is not updated. In the event of searching for the

location registration area information of the child, the desired location



term nal rdsgoesi not have a | ower order termnal managing table 731. That is

to say, while with the fifth enbodi nent, the subordination relation is

managed 15 at both the nobile comunicati on network NET and the nobile

communi cation termnal 1, wth the s% t h enmbodi ment, the subordination

relation is managed only at the nobil’é communi cati on network NET. <6-2:

Qperations of the sixth enbodiment> 20 <6-2-1: Hierarchical |ocation

regi st r apdgiseratii hrédwmfarmhhoﬁrmwbémmainé@@yrmhbhﬁngqm&rﬁﬁfauon_ terninal

1 serving as a parent does not have a | ower “order teérm nal managing table

731.  Acuolentifrogkion mitabet bwred i itee spacaiof ded subsordénatenabbile Whimmaias

entered the child node by the procedure shown in Fig. 13, in the event

t hat t heldestdicationanioygation dasedh onrthe terminpglddentifioation namleer offjthehe chi | d
is transmtted

node, a hjierarchical |ocation registratian request
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comuni cgdys : ] / de) -+ base station 3 -+
swi tch 4@ %t(&:(gé ?%érﬁngégﬁrgré@.ﬁ&g’#é@g??{?{@ﬁg 60. In this case, the
nobi | e conmuni cation termnal 1 (parent node) mnay serve as a sinple relay
device for airwaves, or may generate the aggregated hierarchical |ocation
regi st r akbprSiktnembodimearsmitted fromthe 5 child nobile comunication
termnals 1, at predetermned tinme intervals. The hierarchical Iocation
regi st ratPoki Conligawration efthe sixthiembodienent>ni nal i dentificati on nunber of
itself (child), the.term nal ,identification nynber of _the parent, and

| ocdti on regiSi§ HIQNIE comMUNEaon sysiem ageprding to shesixsh embediment isn
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to say, while with the fifth embodiment, the subordination relation is managed

15 at both the mobile communication network NET and the mobile
communication terminal 1, with the sixth embodiment, the subordination

relation is managed only at the mobile communication network NET.

<6-2: Operations of the sixth embodiment>

20  <6-2-1: Hierarchical location registration>

With the sixth embodiment, the mobile communication terminal 1

serving as a parent does not have a lower order terminal managing table 731.
Accordingly, with the mobile communication terminal 1 which has entered the
child mode by the procedure shown in Fig. 13, in the event that the location

25  registration area changes following entering the child mode, a hierarchical
location registration request is transmitted following the route of mobile
communication terminal 1 (child mode) — base station 3 — switch 4 —
location information managing device 60, or the route of mobile

communication terminal 1 (child mode) — mobile communication terminal 1



i nformat FeRaspacey and further updates the location registration area.
Wil e 15 the subordination relation is registered, the | ocation
registration area information of the parent is handl ed as | ocation
registration area of the child, so §§dating of the location registration
area information may be omtted. Subsequently, the | ocation information
managi ng device 60 transmts a hierarchical |ocation registration response

by the rdrenoinddeyaby Wasel sthRoABt-LOBwikh 483ddcAbof SHfditndtton maicind 4 ->
base station 3 -* nobile communication termnal 1 (child node), or by the

rout e of dewicet6(bnln thiscasd,ithe mebrdgicognmdayiativrb@rarinal (phrehit mBodes e
station 3 --), nobile communication termnal 1 (parent node) -3 nobile
communi cEtayoserve asiasimple celay devioe épr airwayves; ae mayhgéneratdthee

conmuni cati on tec{gj nal 1 c[zn know t hat the subordi nation 25 rel ation has
been regi&giegated grarchical Jogation regigtration;regnestseansgaistedoisonethest r at i on

di ] I Xt h _enbodi ' i t h he.fopr.th d fifth
abodh mor i RS ehbn GRS Eirol ey o pbedap Rtk RimE, Migmiala | on |
di ment s, et /Tne TobiY . i .
1 carving as B RRARCA0EH on FEEis A o RO inar PRRIHF el BhchF LT on
request identificatiorriuibef be igeURiIER hertehpimiliabndfichiion afBer o

i nformati on managi ng devi ce 60 updates the | ocation registration area 5

i nf or mat thenpaneat,eamblocatipandisgration fica inbbrmhationMUpore tie focation nal based
on the location registration area information contained in the |ocation

r egi st r atnformatignananagiog deydes HAgeotiving the bigrarchicabjlosatiani on ar ea
information is not perforned for _tﬁg nmobi | e comuni cation termnal 1

ser Vilng HES1Eralen H?qu%&c‘gﬁgg%m% ipfesmatiai magagingdevise W&W&]@let he
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a child camespotiding subordinate mobile communication terminal identification
information space, and further updates the location registration area. While
15  the subordination relation is registered, the location registration area
information of the parent is handled as location registration area of the child,
so updating of the location registration area information may be omitted.
Subsequently, the location information managing device 60 transmits a
hierarchical location registration response by the route of location information
20  managing device 60 — switch 4 — base station 3 — mobile communication
terminal 1 (child mode), or by the route of location information managing
device 60 — switch 4 — base station 3 — mobile communication terminal 1
(parent mode) — mobile communication terminal 1 (child mode). Thus, the

child mobile communication terminal 1 can know that the subordination

25  relation has been registered.

<6-2-2: Location registration>
The location registration according to the sixth embodiment is, as with

the fourth and fifth embodiments, performed only by the mobile



conpar espppgsy eception airwave | evel of term nal advertisenent information
transmtted froma nobile communication termnal 1 serving as a parent,
with a predeterm ned threshold val ue. Second, upon detecting that the
reception airwave level is at or lower 20 than the threshold val ue, the
nobi | e conmuni cation termnal 1 servisrqg as a child transmts a

hi erarchical location registration release request by the route of nobile
comuni cedmaunieatibiatrmirial 1 dc#ving' abagarei hdiat byla moBigh 4 -+ 1 ocation
i nformation managi ng device 60. The hierarchical |ocation registration

rel ease cemumsticatondemnirahd dezvingad aichéldt i Accaddinglypupbarreeéivihgel f 25
(child), the terminal identification nunmber of the parent, and | ocCation
regi st r aldcaHoamegistratiomigquest foxl & parentanabilée dommithecatiomteniminal dnthe
termnal, 1 .may gé_ansm t the hierarchical |ocation registration release
request YogatinR 1pferanatignmanaging dgvi (bsupdatesabsilp@aummlzgiitraumnear ni nal
1. In this case, the ar ent bi | e communi.cati on term.na serves as a
si nplrge r‘éﬁ%QV“aEQPéBa?%BOESﬁE%VI IPRAOSHAIS, &b%?mrﬂwwatmnﬁmn?é hasedt i on

ogh st ot i FRAROR R R Ao AR o YOn kR AT Rt Rif g devi ce 60

accesse etgling ﬂggﬁ t"pa’g1 5‘@314) t; :

i denti fisrcat [ (r)iﬁmnlﬁnb r Sg’?ﬁ? hli C t%r%g{)f*‘t el etc ggetﬁ ﬁgg%%tg@p%% ilﬁg&srﬁ#é?gi nat e
mobi | e cismotrperfirimd far thienabbildwominuaiddtivn terhihabl isefvingasca chadd
further updates the location registration area. In this way, the

subor di nAecordinglyathenumbersifgimesl of Bpdating thedotation registmafionrataon
managi ng device 60 transmits a | o hierarchical |ocation registration

rel égse infermalen gpnderedysed. of | ocation information managi ng device 60
-+ swtch 4 -+ base station 3 -3 nobile communication termnal 1 (child
node). Thus, the nobile comunication termnal 1 which was a child can

know t hatgihs. wQﬁﬂhga%épd}cﬁ@ g\i/(%,%;icgglsetgé%@ ioﬁ§| eased. 15 Note that the

| ocation 1 nformtion nagi ng ransmt the
Releasing of the hierarchical location registration is performed

according to the following procedures with the sixth embodiment.

15 First, the mobile communication terminal 1 serving as a child constantly
compares the reception airwave level of terminal advertisement information
transmitted from a mobile communication terminal 1 serving as a parent, with
a predetermined threshold value.

Second, upon detecting that the reception airwave level is at or lower

20  than the threshold value, the mobile communication terminal 1 serving as a
child transmits a hierarchical location registration release request by the route
of mobile communication terminal 1 (child) — base station 3 —» switch 4 —
location information managing device 60. The hierarchical location
registration release request contains the terminal identification number of itself

25  (child), the terminal identification number of the parent, and location
registration area information. Also, the child mobile communication terminal
1 may transmit the hierarchical location registration release request to the base
station 3 via the parent mobile communication terminal 1. In this case, the

parent mobile communication terminal 1 serves as a simple relay device for



hi erarchrgabsyocasi on registration rel ease response by the route of

| ocation information managi ng device 60 -3 switch 4 -~ base station 3 -
nobile comunication termnal 1 which was parent -3 nobile conmmrunication
terminal 1 (child node). In this case, the nobile conmunication termnal 1
20 which was a parent serves as a sinple relay device for airwaves. For
exanple, let us say that the stored contents of the extended | ocation
tabl e 634irnavesi n the state shown in Fig. 19, and fromthis state, the
nobile comunication termnal 1 having the termnal identification nunber
"987654" hasThadceporthd hecatidmindonantion maha$iingrdey\ﬁitdﬂ 60hecephihgehe
communi cation 25 termnal 1 having the termnal identification nunber of

" 232323" hieragohdenl lopationtregistratiepaatiase requestyihe lowationtinformational
identification nynber _"232323" is deleted fromthe subgrdinate nobi | e

t er mi nal MagagingdewiceHihaccesses thesgdendad loeation table G34abasetanithecat i on

Cormen BFARRE i RAEARon o B0 016 B SR - o
tn gr me:\aﬁglfbﬁ?g@lé(% [ o%tcﬁﬁlr{gg?iséagip ﬁ%@g@a}d&ﬁf@éﬁrgglﬂﬂ)liﬂ%n&g\ébgge?} , ei S
mai nt ai nggd fifthéapdates thé Tedation xregiﬁirw@ﬁ aP&d. "BE thik *%gay there to be

cancel led, it would be because the I ocation i nformation’ managing 5 device

60 receisubbrdimtitionrelhtion és eelefidechl | ocation registration rel ease
requests. Thus, the present enbodinent is advantageous in that, in the
event that dJimuthiithedpeatior informatiospmanagingtevire 60 gansmitscal | evel s

exi st arrlld thg.v@jl.!bordi nati.on rel ati?gn bet ween one hierarchical |evel and
t he 18extMGTACHICA leeation gegistration selease sespanser ik thesraunte of dJosation di nat i on

rel ation kept. .<7..,Sevepth enbadj nent> <7-1:. Copfiguration of the
sevent h 1@@@@?6{@&3@3% ECV&FEEQrﬁ %‘ﬁ’rﬁ:bgr%r_éhaéﬁ § loc“ng ”T?‘D‘E‘Pgéle
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confi gu?%ﬁlgﬂng]ﬁ? fg‘f%@ﬂ'@eq (gglg#urﬁ?gg?i gﬁhg%qéeﬁgygggérdd rﬁﬁﬁgat%lg sevent h
enbodi metetmifalt hevhiickseax a child can know that the subordination relation has

been released.

ot

15 Note that the location information managing device 60 may transmit the
hierarchical location registration release response by the route of location
information managing device 60 — switch 4 — base station 3 — mobile
communication terminal 1 which was parent — mobile communication
terminal 1 (child mode). In this case, the mobile communication terminal 1

20  which was a parent serves as a simple relay device for airwaves.

For example, let us say that the stored contents of the extended location
table 634' are in the state shown in Fig. 19, and from this state, the mobile
communication terminal 1 having the terminal identification number "987654"
has cancelled the subordination relation with the mobile communication

25  terminal 1 having the terminal identification number of "232323", thereby
becoming independent. In this case, the terminal identification number
"232323" is deleted from the subordinate mobile terminal information space
corresponding to the terminal identification number "987654". However, the

subordination relation between the mobile communication terminal 1 having



i nventioppsaThezophil e comuni cati on system shown in the figure has the
sane configuration as the nobile communication system according to the
first enbodinent, shown in Fig. 1. 20 <7-1-2: Configuration of |ocation
i nf ormati on managi ng device> Fig. 21.i.s a block diagramillustrating the
configuration of the | ocation i nfor Mt i on managi ng device. As shown in
this figure, the location infornmation managi ng device 60 conprises an

pagi ng rtpuesinigaineeatifivgtioh maubecot 19876541 afd the erébikd cdalthénit@kibn and a
second | ocation table TBL2. In the event that there has been a term nation

request WE@inals hhaemgaihe tenmimaladentificationtriumbers of 1012345" H&2B466t j on
i nformation"managi'ng device 60 (k;enerat es _an pagi ng request RECc.
Par t i cul 3Rd y234367 hds anaintainpd: If the suhendination gelations ibetwaendhesd or mat i on

F0425/ 3129 S%Bf | urgl . nobi | 0 nicatjon termnals 1 contained in the
novi ng ulere %0 bg cgﬁe@, lﬁr‘ﬁ?‘ﬁd&e%qsﬁ%beﬁﬂﬁa%%é QAN BRAagiRG ged
ith_th I ' 21..0f  the. ' it .2 K t I ti

't oPac TSRS Eerh (it iyt BigREsPat chidn ToelherBlin FSrues: Reqox

as a batghn@P! Uural paging 5 requests REQc. Wth the present embodi nent,
the location registration area information of plural nobile comunication

termnals 1 dfieusyahepeesenticntboditndritis hdvhAdeons ihRAE il Bhd etdfsk gRgoNd
| ocation table TBL2. Fig. 22 is a diagram illustrating the stored contents

of the f$utmrdination relatiabs spamiingapldraduerarchital dewdls @xistalhe tHBL2,
hierarchically arranged. The first |ocation table TBL 1 has plural records
Ral , Raxsuborgdinaiiasheclaionbetween ong hierasghivgl level andithe: ngxtdberasahiaabber

IDt _given to.the rel gy device 21 of the maving unit 2 and the | ocation
regilgtr iSﬁ‘Sa?%eﬁﬁﬁomFaW'Bﬂ‘,nm&SHb@ 1pafigndglatonsssan anepi-ot al nunber of

records matches the total nunmber of noving units 2 having 15 rel ay devices
21. Now, the noving unit identification nunber IDt is an identifier,

uni quel y<«2pWeRRhtitRHodndchgd the relay devices 21 can be identified.
<7-1: Configuration of the seventh embodiment>
<7-1-1: Overall configuration of the mobile communication system>
15 Fig. 20 is a diagram illustrating the overall configuration of the mobile
communication system according to the seventh embodiment of the present
invention. The mobile communication system shown in the figure has the
same configuration as the mobile communication system according to the first
embodiment, shown in Fig. 1.
20
<7-1-2: Configuration of location information managing device>
Fig. 21 is a block diagram illustrating the configuration of the location
information managing device. As shown in this figure, the location
information managing device 60 comprises an paging request generating
25 device 610, a first location table TBL1, and a second location table TBL2.
In the event that there has been a termination request REQt to a certain
mobile communication terminal 1, the location information managing device
60 generates an paging request REQc.

Particularly, in the event that the location registration area information



Al'so, theobopsptipn registration area information is information indicating
the |location registration area where the termnal (in this exanple, the
relay device 21) exists. Accordingly, which |ocation registration area a
certain relay device 20 21 bel ongs tg can be known by neking reference to
the first location table TBLI. For Qanple, in the event that noving unit
2 exists in the location registration area 5A, as shown in Fig. 20, and a

t er ni nal of ghiral friotrld commvieatioh wﬂrﬂirt_a@@ltd_britﬁﬁl_eﬂ?ih%c%éﬂ/ﬁ%oﬁﬁitil‘ the
noving unit 2 is "A01234", the 25 termnal identification nurer |Dm

" A01234"suglrag hdrdin catthe hikeearetonsolidatedoamd: nidniigedr withetherdbxy devidee
record Ral, in a correlated manner, as shown in Fig. 22. The second
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t erm nal iden%ificat' n nunbers | Dm he nohil e FQ425/ 3129 60 _
communi c&¢RIA eﬁéﬂﬁ'ﬁﬂ%‘: PAZMS feqgucs ohas adraich ofipdwral pagings or Imatt i on,
in a_. correl nner. However, in the event that a certain nobile
commini c%tqﬁgﬁfsﬁgﬁ al 1 is contained in the noving unit 2, the noving unit
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the location registration ar
and the location registration area information, in a correlated manner. The

total number of records matches the total number of moving units 2 having
15  relay devices 21. Now, the moving unit identification number IDt is an
identifier, uniquely appropriated so that the relay devices 21 can be identified.
Also, the location registration area information is information indicating the
location registration area where the terminal (in this example, the relay device
21) exists. Accordingly, which location registration area a certain relay device
20 21 belongs to can be known by making reference to the first location table
TBL1.
For example, in the event that moving unit 2 exists in the location
registration area 5A, as shown in Fig. 20, and a terminal identification number
IDm given to the relay device 21 in the moving unit 2 is "A01234", the
25  terminal identification number IDm "A01234" and the location registration
area "5A" are recorded in the record Ral, in a correlated manner, as shown in
Fig. 22.
The second location table TBL2 has plural records Rb1, Rb2, ---, with

one record storing terminal identification numbers IDm of the mobile



I nf or mat rQu29% 3t he nobile conmmunication termnal 1-1, first, the second

| ocation table TBL2 is searched with the term nal identification nunber |Dm
"X00001" as a key, and the noving unit identification nunber IDt "A01234"
20 of the relay device 21 is obtai nece%. Next, the first location table TBL1
is searched wth the noving unit id ftification nunber I Dt "A01234" as a
key, and the location registration area information "5A" is obtained.
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communication termmal 1-1 "X00001" and the moving unit identification
number IDt "A01234" of the relay device 21 are stored in the record Rb1 of
15  the second location table TBL2, in a correlated manner, as shown in Fig. 22.
In this case, in order to find out the location registration area
information of the mobile communication terminal 1-1, first, the second
location table TBL2 is searched with the terminal identification number IDm
"X00001" as a key, and the moving unit identification number IDt "A01234"
20  of the relay device 21 is obtained. Next, the first location table TBL1 is
searched with the moving unit identification number IDt "A01234" as a key,
and the location registration area information "5A" is obtained.
(Paging request generating device)
As shown in Fig. 21, the paging request generating device 610
25  comprises a control circuit 611, a timer device 612, and a buffer 613.
The control device 611 is connected to the above-described first and
second tables TBL1 and TBL2, besides the timer circuit 612 and buffer 613,
and functions as a control center to control the components. Also, the control

device 611 comprises an unshown interface unit, so that control signals such



request srfEfX /arpowitten to the storage area A in the high-level period of
the cycle signal W while termnation requests REQ are read fromthe
storage area A and ternmination requests REQ are witten to the storage
area Bin the 20 |l ow 1| evel period of tlhe cycle signal W The control device
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writing termination requests REQt to the storage area B. The control device

15 611 controls the buffer 613 based on the cycle signal W. More specifically,
termination requests REQt are read from the storage area B and termination
requests REQt are written to the storage area A in the high-level period of the
cycle signal W, while termination requests REQt are read from the storage
area A and termination requests REQt are written to the storage area B in the

20 low-level period of the cycle signal W.

The control device 611 generates paging requests REQc or en bloc
paging requests REQcx based on the termination requests REQt that have
been read out. Specifically, first, the second location table TBL2 is searched
regarding all buffered termination requests REQt, with the terminal

25  identification numbers IDm contained therein as a key. Second, judgment is
made regarding whether a moving unit identification number IDt or location
registration area information has been obtained as the result of the search.
Third, normal paging requests REQc are generated for those regarding which

location registration area information has been obtained. Fourth, for those



Fig. 23 Fesasdiaggamillustrating the data configuration of an en bloc

pagi ng request REQcx and an paging request REQc. As shown in this diagram
the en bloc paging request REQcx output fromthe location 20 information
managi ng device 60 contains the ident6i fication nunber IDr of the |ocation
I nf or mati on managi ng device 60, the i®denti fication nunber 1Dk of the
swtch 4, the identification nunber |IDb of the base station group, the
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first and second location tables TBL1 and TBL2, the paging requests REQc

15 thereof are generated as an en bloc paging request REQcx to the relay device
21.

Fig. 23 is a diagram illustrating the data configuration of an en bloc
paging request REQcx and an paging request REQc. As shown in this
diagram, the en bloc paging request REQcx output from the location

20  information managing device 60 contains the identification number IDr of the
location information managing device 60, the identification number IDk of the
switch 4, the identification number IDb of the base station group, the moving
unit identification number IDt, and the terminal identification numbers IDml,
IDm2, ---. On the other hand, the paging request REQc differs from the en

25 bloc paging request REQcx in that it only contains a single terminal
identification number IDm.

An en bloc paging request REQcx consolidates plural paging requests
REQc, and accordingly the number of times of transmission over the mobile

communication network NET can be reduced. Additionally, each of the



unit 217pokpsagigp§ion to the conponents of the relay device 21 shown in
Fig. 2. The signal processing unit 217 generates plural paging requests
REQc 20 by dividing the en bloc paging request REQcx which the relay unit
21 has received. Specifically, the ing unit identification nunber |Dt
and the plural termnal identification nunbers IDmcontained in the en

bl oc paging request REQcx are each conbi ned, thereby generating plural
pagi ng r rbiks comBidicatidn EemesiPlsabordinaketcitRvelaydeyidee2 1 Befynglevi ce
21 has received an en bloc paging request REQcx containing the two

t er m nal to thengani¢ baxtatmm regifteatson hizd. Acdotdinglyain sthoemehtnthatg. 25, the
signal processing unit 217 generates a REQc 1 wherein the noving unit

i dent i f i dskvisinahpaging requesisdRER arer generated, dheridéntifacatoon nuntber IDM  has
been con&rh%gw and a FEQCZ.Wher ein. the F0425/ 3129 64 noving unit
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r egi st r atdmbe reduded apbomparstwithi phirabpagingt equess®EBQeg to the 10
seventh enbodi ment. As shown in the figure, the operations of the en bloc

| ocation registration are the sane as the hierarchical |ocation

regi stratiaqn,of . the first odi ment shown in Fig. 7, except for the point
thailothe<J/'glt]§or(a‘? g‘i‘%‘r‘i‘%@ﬁ‘gﬁ%o‘ﬁ‘oi‘%ng 89iStered in the second |ocation table
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An embodiment may be conceived wherein, instead of the relay device 21

shown in the figure, a certain mobile communication terminal 1 takes on the

15  functions of the relay device 21. An example of such an embodiment will be

described in the later-described eighth embodiment of the present invention.
The relay device 21 shown in the figure comprises a signal processing

unit 217, in addition to the components of the relay device 21 shown in Fig. 2.
The signal processing unit 217 generates plural paging requests REQc

20 by dividing the en bloc paging request REQcx which the relay unit 21 has
received. Specifically, the moving unit identification number IDt and the
plural terminal identification numbers IDm contained in the en bloc paging
request REQcx are each combined, thereby generating plural paging requests
REQc.

25 For example, in the event that the relay device 21 has received an en
bloc paging request REQcx containing the two terminal identification numbers
IDm1 and IDm2 as shown in Fig. 25, the signal processing unit 217 generates
a REQc1 wherein the moving unit identification number IDt and the terminal

identification number IDm1 has been combined, and a REQc2 wherein the



term nalrogentificati on nunbers | Dm of the nobile comunication termnals
1-1 and 1-2 in the second table TBL2, in a manner correlated with the
noving 20 unit identification nunber IDt of the moving unit 2 (step S72).
Al so, the control device 611 overvvritEES the received location registration
area information in the location registration area information space
corresponding to the noving unit identification nunber IDt of the noving

uni t 2 i mowviweg hinitsidentificationmunabérc] DBand she ferfifinhl idsirificlitivi Hunibeg
subordi nation relation 25 between the nobile communication termnals 1-1

and 1-2 Hyan2has been egmbnied. Ppon ntmghsbﬂembmm\dlieium?n tdslmimt@li;band _
registrajion area inpformation is updated. Thus, the |ocation information
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t er m nal <2211 arHiieparchicdl 10tation FEESRatioREQX 2 to  the nobile comunication
termnal 1-2 have occurred within a predetermned tinme, and that the

nobi | e comuikiga26 anatsequened diagrameithisira?ingr the eporatiohs foeeh Blobe same
relay device 21. 10 Upon the term nation requests REQQ 1 and REQX 2
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storage area B of the buffer 613. Upon
instead of the moving unit table 631, and the point that the first table is
15 updated (step S73) instead of the location table 632.

Upon the location information managing device 60 receiving a
hierarchical location registration request, the control device 611 registers the
terminal i1dentification numbers IDm of the mobile communication terminals
1-1 and 1-2 in the second table TBL2, in a manner correlated with the moving

20  unit identification number IDt of the moving unit 2 (step S72). Also, the
control device 611 overwrites the received location registration area
information in the location registration area information space corresponding
to the moving unit identification number IDt of the moving unit 2 in the first
location table TBL (step S73). Accordingly, the subordination relation

25  between the mobile communication terminals 1-1 and 1-2 and the moving unit
2 is registered, and also the location registration area information is updated.

Thus, the location information managing device 60 group and manage

the location registration area information of plural mobile communication

terminals, with the relay device 21 of the moving unit 2 as a key.



reachi ngrblhgsykeget 1, the control device 611 reads out the term nation
requests 20 REQ I and REQ2 fromthe storage area B. Then, the second

| ocation table TBL2 is searched with the termnal identification nunber

I DM indicated by the term nation re%Eest REQ 1, thereby obtaining the
nmoving unit termnal identification nber IDt. Next, the second |ocation
table TBL2 is searched with the termnal identification 25 nunber |Dn?
indicated by the term nation request REQQ2 as a key, thereby obtaining the
noving unit termnal identification nunber IDt. In this case, the

t er m nat K@r2+2edirblodRpapink reouess and paging téspomb>| e communi cation terni nal
1-1, while the term nation request Q2 corresponds to the nobile

communi cat i onFige2iiinal sequence diagranhdlusteating Het opémationcftheanobélet s of t he
F0425/ 3129 66 secand | ocation table TBL2 are those shown in Fig. 22, the
resul ts SPIMRENICIHAR SHM Relatingdorenblnmpaging reguasisandyeagingi cat i on

nmb I "A01234" . A di. ngl th | device 611 ' t hat
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| ocation registration area information "5A" 1I's obtal ned. "Subsequently, the

control time, aadahit treanobde comeuicaies eernsimdlobileangd 1t aré denti fi cation
nunber I Dk of the switch 4 o corresponding to the location registration
ar ea i nfgrbhardinate te the samietrehay deteiceiXli.cat i on nunber |1 Db of the base

station group, and generates an en bl oc agi_ng _request REQcx. The en bl oc
pagitig requegtlpm terupAlign &gguests REQtfﬁaﬂ l@ﬁ&xﬂ acgupiipg, the lotadosn bl oc
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base st alt&1S3205. | o 1; 0 Jedk: Subsequently,
at the ra(tesl y degl)kclqug%(at gé,gzﬁs (}gﬁggg—?lggég’egﬁe}{sﬁ%@ IS~ reconfigured,

and an pegnigaticn vefiesEFRBQoand REQE becwowifiin €ifé pefiod from time t0

to time t1, and these are supplied to the control device 611 of the location

15  information managing device 60, the control device 611 stores the termination
requests REQt1 and REQt2 in the buffer 613. In the period from time tO to
time t1, the cycle signal W is at the low level, so the termination requests
REQt1 and REQt2 are written to the storage area B of the buffer 613. Upon
reaching the time t1, the control device 611 reads out the termination requests

20  REQt1 and REQt2 from the storage area B.

Then, the second location table TBL2 is searched with the terminal
identification number IDm1 indicated by the termination request REQt1,
thereby obtaining the moving unit terminal identification number IDt. Next,
the second location table TBL2 is searched with the terminal identification

25 number IDm2 indicated by the termination request REQt2 as a key, thereby
obtaining the moving unit terminal identification number IDt. In this case, the
termination request REQt1 corresponds to the mobile communication terminal
1-1, while the termination request REQt2 corresponds to the mobile

communication terminal 1-2, so in the event that the stored contents of the



term nal rh43s5and2an pagi ng request REQc2 to the nobile comunication 20
termnal 1-2 are generated (step S124). As shown in Fig. 30, the paging
request REQc 1 in this exanple contains the noving unit identifi cat i on
nunber 1Dt "A01234" and the term nal |dent i fication nunber IDnml "X00001"

of the nobile comunication terninal®®- 1, while the pagi ng request REQc2
contains the noving unit identification nunber | Dt "A01234" and the

ter ni nal sé@nmmﬁatlmblmmthb@e%hompﬂpp%oﬂ tthe réﬁhtsl §f gRgmMuNi cati on
termnal 1-2. Next, upon the paging requests Q@ 1 and REQc2 being
transmi t seatches irldieatmhlelsanmarrmmngatmoxﬂdmrfmamirﬁmlmbeﬁMDt1'74201(2345’105 S 125
and S 126), the nobile comunication termnals 1-1 and 1-2 generate paging

responses Fomﬂmggb’zﬂlﬂESOmIOhddVRE&]Zl redognizes thgt (s protdbs RESc 1 and
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i nformati on managi ng device 60 perfornms verification processing of the
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that shown in Fig. 29.

The en bloc paging request REQcx thus generated is, as shown in Fig.
15 27, sent by the route of the location information managing device 60 — switch
4 — base station 3 — relay device 21 (step S121 through S123).
Subsequently, at the relay device 21, the en bloc paging request REQcx is
reconfigured, and an paging request REQc1 to the mobile communication
terminal 1-1 and an paging request REQc2 to the mobile communication
20 terminal 1-2 are generated (step S124). As shown in Fig. 30, the paging
request REQcl1 in this example contains the moving unit identification number
IDt "A01234" and the terminal identification number IDm1 "X00001" of the
mobile communication terminal 1-1, while the paging request REQc2 contains
the moving unit identification number IDt "A01234" and the terminal
25 identification number IDm2 "X00002" of the mobile communication terminal
1-2.
Next, upon the paging requests REQc1 and REQc2 being transmitted to
the mobile communication terminals 1-1 and 1-2 (steps S125 and S126), the

mobile communication terminals 1-1 and 1-2 generate paging responses



pagi ng reguest3 REEXx consolidating plural paging requests REQc is used for
2 0 paging processing, so the number of tines of transm ssion of the paging
request and the ampunt of signals can be reduced fromthe perspective of
the nobile comunication network NET. For exanple, in the event that there
are termnations at an n nunber of bil e conmunication termnals 1 within
a predetermned tinme, the nunber of transm ssions can be reduced to 1/n. 2

5 ConseqR&Sdlyand RESU2. €llks pagianredponsss RESeILaE RIS c2 e (HR $ént br?f
conmuni cation network NET can be used effectively, and comuni catio

traffic derronée ohithedlay deviced]l —<7base statdohilas switohf 4 ssvesatioarbodi ment >
F0425/ 3129 68 <7-3-1: Nbdification 1> |In_the above-described seventh
enbodi ne¥HOrMAdORIRanaging deayice 80i(step B b2 hitheaughiS 134 dThavis; & dhis t he

o anoer AR TCRREng pbere RASHLAR) S abinbe et o 1.1
- . [ ! 0 e base station

v ed 1 ySEEE 21, s BRG] SREJRR KN Ae PRE 2 Leiigrind codmiRicasions o

mobi | e &ﬁmeirﬁabne@oﬁyxghﬁmdtﬂﬂerﬂﬁnag lg]—rlearﬁi‘lpi %pﬂﬁ%@%@ﬁ@f@ﬁ@@g%@x

and pagi ng responses RESC according to the nodification essing
10 wher e2.nAideerdingby, ahe pagHilg coftitaaicdifoR terifinals e afRH] & trhfl?nﬁ@ﬂﬁ:,t ' on

i nformati on managing device 60 and then transmtted to the relay device 21
(steps Pagingraspagies RESG) andRIESL tprthe eskaiyrndevioe 2 rusiag ersmabet he pagi ng
responses REScl.and RESc?2 fromthe base station 3 to the [ocation

i nf or matFANSTRSAIY PEWeE thare when perépemirg commurication3yith 4he bake sane as
the, 15 pr. ces§i ng of the seventh enbodinent shown in Fig. 7, so description
t hef &of St&ﬁlﬁ)? be omtted. In the nodification 1, upon the relay device 21

AT G e T N
bl oc pagierifi¢aiepioddssing (e mobile communication terminals 1-1 and 1-2,
and upon the validity thereof being verified, notifies the switch 4 regarding
which base station 3 the mobile communication terminals 1-1 and 1-2 are
15 contained in, and communication is established at the switch 4.

As described above, according to the seventh embodiment, in the event
that there are terminations at plural mobile communication terminals
belonging under the relay device 21 within a predetermined time, an en bloc
paging request REQcx consolidating plural paging requests REQc is used for

20  paging processing, so the number of times of transmission of the paging
request and the amount of signals can be reduced from the perspective of the
mobile communication network NET. For example, in the event that there are
terminations at an n number of mobile communication terminals 1 within a
predetermined time, the number of transmissions can be reduced to 1/n.

25 Consequently, the wireless channels and resources of the mobile
communication network NET can be used effectively, and communication

traffic can be markedly reduced.

<7-3: Modification of seventh embodiment>



20 the tenmksabipdentification nunbers IDm and IDn2 of the nobile

comuni cation termnals 1-1 and 1-2, thereby generating the paging requests
REQc 1 and REQc2 (Steps S 140 and S 142). In this case, the paging requests
REQc 1 and REQc2 output fromthe rel A device 21 are such as shown in Fig.
32. 2 5 Accordingly, the nobile co nication termnals 1-1 and 1-2 can
know the identification nunber 1Db of the base station 3 in which they are
cont ai ned,/-3slo Modificggonrlat e pagi ng responses REScl and RESc2 contai ni ng
the identification nunber IDb and the termnal identification nunbers | Dml
and 1 Dn2, whirctheashoveedesarihid sevienth eastsodinadritpthe3mobiilepcoimividcationS
144). F0425/3129 69 According to this nodification 1, the nobile

comuni crmynalseldi and 4-2 return pae pagmget%poasqnﬁgm lrm%&M@m$2d1 .
REQc2 via.the, rel evice 21, but transmt e _pagi ng responses cl an
RE%Z torQIHXdSXE@aZngWWQ?a“gGWWY efaa &dler@np&efmp léontrol for

comuni cop b EAIPRIPARGRIETFang g vebenthg g rigRRTGS 1SE5FA Ae
above- deREYIEQ) ﬁ,@ﬁ%&@g@@gﬂtdjﬁ%&gt he relay device 21 returns the paging

responses RESc1l an rangement may be nmade |o wherein the
relay device Pig. Gdrisal sodaichec digmant Al GRRAIT hebp@anidn?st RRgbBHe I esponse

REScx, which is returned. In this exanple, the signal processing unit 217
of the redmynuEcation3ystennglatingstoathstear blog paging frequest REQE X #ed pagi ng
responses RESc transmitted fromthe nobile termnals, a tiner unit for
neasur i nBagnEdespenasdREScascordingite theaondification 1. fidre prvessing ng t he

The "dper HPebsiE e IoR FAEIAE TN REOERIR ECperaid At ae IRt t he on bl oc
| ! _ _ Qs e en |
> the pradaRatifh pihihl Lo RO PR AR S BB e e el Bt e

the | ocatstapy $190 EHifhiph’S P93)TaRahBDroe¥isiAg ¥r bARSHMnp R RiRs S N9 of

t he nobi |l e ‘communi cation
responses REScl and RESc2 from the base station 3 to the location

information managing device 60 (steps 131 through S134) are the same as the
15 processing of the seventh embodiment shown in Fig. 7, so description thereof
will be omitted.
In the modification 1, upon the relay device 21 receiving the en bloc
paging request REQcx, the relay device 21 combines the identification number
IDb of the base station 3 contained in the en bloc paging request REQcx and
20  the terminal identification numbers IDm1 and IDm2 of the mobile
communication terminals 1-1 and 1-2, thereby generating the paging requests
REQc1 and REQc2 (Steps S140 and S142). In this case, the paging requests
REQc1 and REQc2 output from the relay device 21 are such as shown in Fig.
32.
25 Accordingly, the mobile communication terminals 1-1 and 1-2 can know
the identification number IDb of the base station 3 in which they are contained,
80 as to generate paging responses REScl and RESc2 containing the
identification number IDb and the terminal identification numbers IDm1 and

IDm2, which are returned to the base station 3 (steps S143 and S144).



termnal sod28/ampgel-2 returning the paging responses RESc 1 and RESc2
(steps S 120 through S 128) is the sane as the processing of the seventh
enbodi ment shown in Fig. 27, so description thereof will be omtted. In
the nodification 2, upon the relay d%vice 21 receiving the paging 25
responses REScl and RESc2, the relay devi ce 21 generates an en bl oc paging
response REScx based on the identification nunbers IDM and IDn2 contai ned

in the pagi ngAtesiting ¢6 tﬁﬁSﬁoﬂi@éﬂiid?Ejﬁ,Cﬂ)éﬁkfbﬂe%&ﬂﬂhnieﬁ%ﬂ%ﬁftéﬁﬁidays the

control unit of the signal processing unit 217 stores the paging responses
RESc in 1hkasddr2mgceivetpagingdequests REQphand REQeRoviaghe RERY deévivet he
storing FO0425/3129 70 unit every predeterm ned tine neasured by the tiner
uni t, andlibwpEansmittheqaging responses RIEScbandRESe? to the base stagiom3; .
Then, the contr.ol unit, generates an etn bl o¢c pagi ng response REScx, based
on the t%‘?ﬁ?‘ﬂﬁﬂs n@fed (o-perform combenl for wea % theeransmisson ROWer.

respaqns and, t he novi.ng ,unit..5 identification nunpe IDaﬂthat has
been%r ezﬁl %%%“fﬁ Se{OBY U ifﬁag}lsmgwmﬁémtqrﬁnpﬂ Ss{ &38 'és_%nt ai ns
the nmoving unit identification nunber IDt and the termnal identification
nunbers I1Dm and IDn2 of the nobile communication termnals 1-1 and 1-2.

SubsequeaiiL?: upRidifibatiogdy device 21 transmitting an en bloc paging 1 o
response REScx to the switch 4 via the base station 3 (steps S 151 and S

152), the sintthe abavecdescribedesvehth emﬁﬁcﬁmqn@gheqerfgs@@ﬁ%e HEfegrstep S
153), generates the paging responses RESc 1 and RESc2, and transmts these
to the 1§ 188 rﬁ&@@imﬂiﬁﬁc handdRE§cdebutan aorapgenent mapbeamdds 155) .
Conddi i ashenah Sy dkie 2lsisalisatremiess o gloathte Sniarobimpagings i mes
o SRR VIRTE g, 1o 3 o be reduced. In edditon, the
e o T R S 004 BP0 UMD i 26 ©0 011
comprises a storing unit for storing the paging responses RESc transmitted
from the mobile terminals, a timer unit for measuring predetermined time, and
15  acontrol unit for controlling the storing unit and the timer unit.
Fig. 33 is a sequence diagram indicating the operations of the mobile
communication system relating to the en bloc paging request and en bloc
paging response according to the modification 2. The processing from the en
bloc paging request REQcx being generated at the location information
20  managing device 60 through the processing of the mobile communication
terminals 1-1 and 1-2 returning the paging responses RESc1 and RESc2 (steps
S120 through S128) is the same as the processing of the seventh embodiment
shown in Fig. 27, so description thereof will be omitted.
In the modification 2, upon the relay device 21 receiving the paging
25 responses REScl and RESc2, the relay device 21 generates an en bloc paging
response REScx based on the identification numbers IDm1 and IDm?2
contained in the paging responses RESc1 and RESc2 (step S150). Specifically,
the control unit of the signal processing unit 217 stores the paging responses

RESc in the storing unit, reads out the paging responses RESc from the storing



<8. Ei ghtb4esbhoedbeent> Wth the nobile comuni cati on system according to
the seventh enbodinent, a subordinate relation is fornmed between the relay
device 21 and the nobile comrunication termnals 1 contained in the noving
unit 2. 25 Considering the subordi nat7i00n relation as a parent-child
relation, the relay device 21 is equivalent to a parent for bringing a
nobi | e communi cation termnal 1 into subordination, and the nobile

communi cahitevergpredetertined tigsineaberdd by the tithérdunif] &t tempokRilg nate to
the relay device 21. Here, beconing a parent was restricted to the relay
devi ce 2¢rasesithestwkd conterts olichEQtingnak. 7lhemithe conawiumicgénentsy st em
according to the eighth enbodi ment, each nobile communication termnal 1
may becod® & bleerpagipgresponse RESkx) baseghen the tarmyinat tdmttlﬁtmtmgbg_r di ng'zfl on
relations, <8-1:. Overview of the nobile comunj i on, systene I.g. S
a bl ock HPHEW&%IHW‘ GQPFE‘A{‘?&&‘ {hePagng KIPANSeHREDS apd thymoaying ni cation

it oobi T GicndABer TR PR erlF fead ot JTAC'ER bIGK PRBie thRonse
i | Jalt ' : ' -1 -l ; J- : ese
robi fe camn LS EXMBR, KOl RGN g fmididen b hurpilet 16 apd 15

mobi | e crremerininl lentitication nimBersSID RI NG IDRE 6P d fadtAETUN cat i on
termnals 1-2 and 1-3 and receives en bl oc response requests REQcx and al so
gener at esomnunicationfermimaleduband IREQc based on the en bl oc response
request REQcx, That is to say, the nobile comunication termnal 1-1 also
functions as Yuhseguentydepen ihetelap deyicrl drmsmitiing addin bloe paging

mobile TR KIESeR R B waeh ALve: therang ssation %%s%éﬁ%ﬁ%n?%ﬂiﬁ%fi hg” )
< nica ermn
Lor m nai e saeach A SRR ERERGTBierh BRRp Y TR AE RER GRS 1535,

IC %mm n '2 gg’éﬂé}ﬁtest tBePdpihg fSsponseP RISSEL ahi YeESED Mk trahSffifs' the§&td fRe NuUMbEr

location information managing device 60 (steps S154 and S155).
According to this modification 2, an en bloc paging response REScx

15  consolidating plural paging responses RESc is used, so the number of times of
transmission and the amount of signals can be reduced. In addition, the en
bloc paging response REScx is converted into plural paging responses RESc at
the switch 4, so the location information managing device 60 only needs to
handle normal paging responses RESc.

20
<8. Eighth embodiment>

With the mobile communication system according to the seventh
embodiment, a subordinate relation is formed between the relay device 21 and
the mobile communication terminals 1 contained in the moving unit 2.

25 Considering the subordination relation as a parent-child relation, the relay
device 21 is equivalent to a parent for bringing a mobile communication
terminal 1 into subordination, and the mobile communication terminal 1 is
equivalent to a child which is subordinate to the relay device 21. Here,

becoming a parent was restricted to the relay device 21. Conversely, with the



<8-2: Firstagngisecond |ocation tables> Fig. 35 is a diagramillustrating
the stored contents of the first and second |ocation tables TBL1 and TBL2

according to the eighth enbodinent. 1In this exanple, the representative
termnal identification nunber |Dm gfl the 25 representative nobile
communi cation termnal 1-1 is "X0000IX™, the termnal identification

nunber | Dm of the nobile conmmunication termnal 1-2 is "X00002", and the

t er m nal mobily ¢dmaninioation Shsten BELSdinp 2o THE eighthcaibb@iniétd, Acher m nal

1-3 is "X00003". First, the first location tabl'e TBL1 stores the

r epr esenmahileecoramminieatien 4Gk mayibbooné either aparenthsra tRitd, and t he

| ocation_registration area information of the corresponding representative
mobi | e cH stEuetuse suberdination irelationsor r el at ed manner. Next, the second

Iocation<% ] PQTBLZ stgres the termnal, identification nunbers |IDm and the
| ocat i on<Pelyi STeLYiesh od the mofils cemmgwnication systghrel at ed manner. Note,

| ocat  on“Feti 3 il RO, e nner.
Cubaral hat o 1E A8 1§ aoek difhad ifiredne ERTRIANES (G oEIH Rinbile e
he | ocar mEILFagh Bl BECONdiRg ) e PR cmbefiment, AR thif oo ng

unit 2 betampke,ad HemobiRs isARstARASIY Hd RV . tMiBvi
representati ge term nal i der?t [ fSi cation nunbgrlﬂg%hegxgg%%?ﬂp Iﬂgxgl% he

| ocat i onuni¢@i contairisanobilexcommunication teredinals 1He 1-2cand 1R Ruirthidie first
| ocation table TBL1. On the other hand, the termnal identification nunber
| Dm " Xoohgse mekile gemmapisationderminals il reae graeped,fsocthiat of theseydhe | D
"X00Q01 " are stored.in.the reco 1 of the second | ocation table TBL2,
andQ%S t'ﬁl@%flgr(?ﬂrﬂ%umml? F‘F’P&PP?[)&“ IeRrssentsithe yaobide copppuniation

oo eoenEhias R B ook e PSR B
ecor o falrand R Slpate RegaRd REER b4 gl Yoyl 2ot 11"

the representative ter lon nu as a key.
20 That reguest REQcx.hEhhi issto saydilseawbild comnnaticaBbh ¢ernial 121GIIHBL2

functions as the above-described relay device 21, in addition to functioning as
15 acommunication terminal. In the following description, a mobile
communication terminal functioning as a relay device 21 will be referred to as
a representative mobile communication terminal, and the terminal
identification pumber IDm of the representative mobile communication
terminal as a representative terminal identification number IDm'.
20
<8-2: First and second location tables>
Fig. 35 is a diagram illustrating the stored contents of the first and
second location tables TBL1 and TBL?2 according to the eighth embodiment.
In this example, the representative terminal identification number IDm' of the
25  representative mobile communication terminal 1-1 is "X00001", the terminal
identification number IDm of the mobile communication terminal 1-2 is
"X00002", and the terminal identification number IDm of the mobile
communication terminal 1-3 is "X00003".

First, the first location table TBL1 stores the representative terminal



accordi ngouasyhe2ei ghth enbodi ment are the same as the first and second

| ocation tables TBL1 and TBL2 except for the point that the representative
term nal identification nunber is stored instead of the noving unit
identification nunber IDt. 25 However,,, in the event of grouping plural

mobi | e communi cation terminals around the representative nobile

comuni cation termnal, there is the need to register the subordination

rel ati onidentifieation atmbes IPDeg'aist ticRidation regiRitiotPhreh idferm&lidn ofhere are
various ways of registering. Afirst nmethod "is to automatically forma

group f oth&eprigspendiogaepiasedtativeemoblileecdifARMiBARON T&rmignl sgent at i ve

nobi | e comuni cation term nal generating a hierarchy registration request

cont ai ni ﬁerfteﬂaéedéﬁamntl\&@xtvéhq seganshlocationt tablec FBLchstoresitier tarbrinahnd t he
| fication nu f the suhordinate pobile

conmuni c A4 icatidi plbers, ?ri?la{%ﬁ%feqagm Abkuioharva ormation ina
e A o, 1 DO LA AL L o
{ransm { camiiBARARen CAGRL '8 SRKIAACT) MO RBLLAARETBRAL on term nal

Is to serve as the representative nobiTe co al fromthat

mobi | e communicationeiaimilPee repretTtativé t&fﬁiﬂamiédtmwmﬂlﬁwon
terminal 10 subordinate thereto a set of the representative phone

numnber) HBm'ﬂs;storedrinsieadmfithelmﬂtidrere:gdmmiﬂmaréwmtbﬁmti@ﬁl_ and the
termnal identification nunber |Dmof the nobile commnication termnal,
and regi st er knthds gxample,dhe maewimgomnit 2rlelongs to thedoasition tmistcatién. On t he

rel ddse g AR, SO iitbsdalife PR isfendlication Rambes k! skOBRRS ng
e ] U S ST P hA AT I B GRETST b
o S AT, ORRCCAIL B tBABUCHBCGT A ey
in the sHim 7¥00002&and the representative terminal identification number IDm'
"X00001" are stored in the record Rb1 of the second location table TBL2, and
15  the terminal identification number IDm "X00003" and the representative
terminal identification number IDm' "X00001" are stored in the record Rb2.
The record Ral of the first location table TBL1 and the records Rb1 and Rb2
of the second location table TBL2 are correlated with the representative
terminal identification number IDm' "X00001" as a key.
20 That is to say, the first and second location tables TBL1 and TBL2
according to the eighth embodiment are the same as the first and second
location tables TBL1 and TBL2 except for the point that the representative
terminal identification number is stored instead of the moving unit
identification number IDt.
25 However, in the event of grouping plural mobile communication
terminals around the representative mobile communication terminal, there is
the need to register the subordination relation in the first and second location

tables TBL1 and TBL2. There are various ways of registering. A first method

is to automatically form a group following predetermined rules, the



with therseyenitpenbodinent. In this case, the control device 611 uses the
representative termnal identification nunber IDm instead of the noving
unit identification nunber IDt to generate the en bl oc pagi ng request
REQcx. That 25 is, the en bloc paging.,request REQcx according to the eighth
enbodi nent has the noving unit identification nunber |IDt making up the en
bl oc paging request REQcx shown in Fig. 23 replaced with the

r epr esentepresentadverivbile comminicadbheBrmiid YeneRiting hhithgciRpove
configuration, the operations of the nobile comunication F0425/3129 74
syst em rregastitian tdgpiesh cbh@nmmgeﬁmmsati\FE@rmiﬁﬂUidmmifRﬁltir@ﬁ ponses

REQc are the sanme as the sequences shown in Fig. 27, Fig. 31, and Fig. 33,
descri betwbenIbpt andvibettarmimal ddentificativn mumhbensdDim ofhesabaitdirete aced
with the rg resentati ve. nobi l e,.ci)m‘ruai cation termnal 1-1. Accordingly, 5
even i n 08 @SWW‘@%W@PH SyaBf| teansemtting dhisi torthedpeatian 1 as a

repr ese ' . ' ni. caghon termnal, .so 4 he.nu r of. tipes of
trangm' ggl?{))}rﬁ g%@ﬁ%@eafgﬁﬁgﬂév Iad dﬁ%ﬁ%ﬁ B‘ngeaﬁaﬂgn.[%aﬂg&p\ﬂngz Y™ % REQC can
be reduc ] t Vs | : ¥ ed. <9.
28 ¢ EOUCRIGRR Wbl iyRARIGE RERRCks B iscd OIEM PRk RIS
overal | mestipatindidatingothat Bt ok CHiRahi Aol REfithal 38 48'sErPg as 0 the
ni nth enbodi ment of the present invention is basically the sane as the
over al | themeprasentative mbbileeccominurgcatbonrterngiaial frora thiemobilecor di ng to the

sevent h enbodi rent shown in Fig. 20. The configuration of 15 the noving
unit 2 iGPTRARMeHIoRterminahittatsinit fegmtaemabileocammynioatior tepmasdnt

LR Tl S R e e b
R SN R T T R O
enbodi MefimbdMEDAPHE UMb Coiii€ation trhRaRl AR rd@lef tRLWinHlesecond
location information managing device 60.
On the other hand, in the event of releasing the subordination relation, a
15  release request can be transmitted to the location information managing device
60 using the same method, updating the stored contents of the first location
table TBL1 and the second location table TBL2.

<8-3: En bloc paging request>

20 Next, the control device 611 of the location information managing
device 60 generates an en bloc paging request REQcx in the same manner as
with the seventh embodiment. In this case, the control device 611 uses the
representative terminal identification number IDm' instead of the moving unit
identification number IDt to generate the en bloc paging request REQcx. That

25 1s, the en bloc paging request REQcx according to the eighth embodiment has
the moving unit identification number IDt making up the en bloc paging
request REQcx shown in Fig. 23 replaced with the representative terminal
identification number IDm'.

In the above configuration, the operations of the mobile communication



| ocationphapbe;THL2 are the sanme as with the seventh enbodinment. As with a
normal nobil e comruni cation system in the event that there is a

term nation request bound for a noving unit termnal existing in the range
25 of a certain base station 3, the rmnation request is sent to a switch
4 connected to the base station 3. Thé term nation requests bound for the
noving unit termnals in the range of the base stations under the switch 4

are sengydtomi fdgardinitthd enbleepdgingirogueARECRKEHIP pagitsetedpans®yi g uni t
termnal identification nunber for determining the noving unit term nal as
t he FO42BEQeare7thedssane asthe sedqueaicesfshovipoin Fig.<27%,iFig. 3d¢hndFigeBBj nati on
request, the switch 4 sends an inquiry regarding the |ocation of the

nmovi ng uégscribedhyithl theiseyanthsembiodimest,i withitbe refayt device 24i replaced r equest
to the location information aging device 60. This_ inquiry, contains the
movi ng uWith therepresenfaiivg mr@;t(ﬂlmﬂﬁlmﬁﬁﬁ@ﬂ terminad LrbyiAgrardinglyer ni nal

whi is to bhe | ted. U i Vi i i) tainj the t ! I
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soar CheSypREREAN mdRPL A ARAAOTIRAIod B LRI AR oot on
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nunmber | réeducsidt a5 with, thelsevénttsémbodatean, sd abfféc ¢&h beiredubed. sear ched
with the obtai ned noving unit termnal identification nunber IDt as a key,
t her eby 9t &Ninthhgmbogimes™r egi stration area information. The |ocation

i nf or mat i agi ng device 60.returps the 15 received term nal
ideﬁt“ifiﬁg{]li:gﬁ?’ﬁgi%‘g?“? ﬂﬂ%lf&ﬁtf‘dﬂ edIREN g unit term nal

identificati nl.y i he eyent that this has been obtained
as the resul ﬂqbe‘lfjggp@ila#%gé&ghﬁ"t&et eﬂ%%ﬁ%@%?%?'@)ﬁygp%

i nf or mat4 ' 2y . VeIt . Ltch 4 in
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pagi ng requests based on the information being returned in
according to the seventh embodiment shown in Fig. 20. The configuration of
15  the moving unit 2 in the mobile communication system according to the
present embodiment is also of the same configuration as that of the seventh
embodiment.
The location information managing device 60 in the mobile
communication system according to the present embodiment comprise a first
20 location table TBL1 and second location table TBL2, as with the seventh
embodiment. The configurations of the first location table TBL1 and second
location table TBL2 are the same as with the seventh embodiment.
As with a normal mobile communication system, in the event that there
is a termination request bound for a moving unit terminal existing in the range
25  of a certain base station 3, the termination request is sent to a switch 4
connected to the base station 3. The termination requests bound for the
moving unit terminals in the range of the base stations under the switch 4 are

sent to this switch. These termination requests contain a moving unit terminal

identification number for determining the moving unit terminal as the



such a mannes/3The pagi ng request generating device 610 conprises a control
device 611, a tiner circuit 612, and a buffer 613. The configuration of the
conmponents is the same as that described with the seventh enbodi nent. 25
<9-2: (Qperations of the ninth enbodinFnt> <9-2-1: H erarchical location
regi stration> The operations of en bl’ot 1 ocation registration in the nobile
communi cati on system according to the present enbodi nent are the sane as

F0425/ 31@@stifatidve deerebft Updt ﬁc@i@ihg%ﬂchlék%}ﬁmati r&quct] e Kbitthe
seventh enbodi ment shown'in Fig. 26. <9-2-2: En bloc paging request and

pagi ng r eepdmar mdiiey spgardingtise tcativn pbgdienmovesy anit @emensl wheckigyi ce 610
of the switch 5 in the nobile comunication systemaccording to the
present Hidestinationebthestermipationsequestto thielecation infermayionh@anagingwi t ch
4-1 receiyves eryination request REQ | to the nobile communication

t er m nal dﬁYlfei?@ igli%m“ﬁrdt ?%W%W%HWV%}JBI&@rmmalrldbntlﬁcatmﬂuni cation
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the base station area 4c. Upon recelgﬁﬁg ‘?ﬁe termnation request REQQ 1 and

t he t er nlovationtablSTBARedth ReQezmihilsidendiieatibAGiaAbeedRlafiéd th gl?e/i ce 610
in the swtch 4-1 stores the termnation requests REQ in the buffer 613.

After a csieedimquisdasadiey; thareby rbtainapg asmov anitﬁdentiﬁagii?g request
tin evi 610 sends an inquiry. containing the termnal
ot 1 BAFIRGH T 5PCatERH e BALORIRSCA & TFAKIODN etheeeerrelat ai ndi cat es.

movi ng i ihESnictePRRepAEARORRTEREFHDES olpaincdh 1he irpelacationn arca
| nfor mat a0fe T is {Hed RABREH WAHER 0BG P VEng unit terminal
identification number IDt as a key, thereby obtaining location registration area
information. The location information managing device 60 returns the
15  received terminal identification number IDm, the obtained moving unit
terminal identification number IDt (only in the event that this has been
obtained as the result of a search), and the location registration area
information, to the switch 4 which has placed the inquiry.
The switch 4 in the mobile communication system according to the
20 present embodiment comprises an paging request generating device 610 for
generating en bloc paging requests based on the information being returned in
such a manner. The paging request generating device 610 comprises a control
device 611, a timer circuit 612, and a buffer 613. The configuration of the
components is the same as that described with the seventh embodiment.
25
<9-2: Operations of the ninth embodiment>
<9-2-1: Hierarchical location registration>
The operations of en bloc location registration in the mobile

communication system according to the present embodiment are the same as



device 6%Qsgepdsaan inquiry containing the termnal identification number

| D2 which the term nation request REQ 2 indicates, to the | ocation

i nformation managi ng device 60, thereby obtaining the noving unit 2 5

i dentification nunber IDt and the | o%aanl on registration area information.
Assum ng that the stored contents of e first location table TBL1 and the
second | ocation table TBL2 are those shown in Fig. 22, the first and

second sdwmserufitheltierarchical fovmioPgigration olfdﬁélhe%lﬁhtérﬁﬁoﬂﬂﬂ@mr | Dt
"A01234" and the sane | ocation registration area information

F0425/ 31glsown imitkig, 26he pagi ng request generating device 610 recognl zes
that the nobile comunication term nals 1-1 and 1-2 are subordinate to the
reI ay de9rZe: inhloe pggmgeregmest andipaging respomsari f i cati on nunber | Dt
"A01234" a makes f hese the ohject of an en bl oc pagi ng request REch 5
Next, the pagl i OPEEAtINS rl&glng raeue&,tée@poats@&d@nwé ofi the\pwitch

o ?2@220&{]&# TRl R0 Srie afvoriiing &8 e, Prient Paibotimient ave
gener at egs aBs&ibdy AExPAg: 1&@.9y§§nst ‘ﬁ&g}m Pé v@sag%mpiﬁggasof he

REQcx output 1n this exarrpecon I ficatton

10 swi t cfeqhest REQet thel nﬁébilef‘cdiﬂm?ﬁﬁcétmn &rnhi@l Pap and ek Minati

t he
noving unit identification nunb , and the term nal |dent|§1fcat|on

nunber s reguist REQI2Dwthe Thebde dnimmmnqamm tersnigal 1 REQuthinhs generated is
transmtted from the paging request generating device 610 of the switch
4-1 to tpedssgrmiseditipasand t ﬂle( t-me tlBlIZhe switchwhilctransmits waint exhblbocl

Ne h t at t t the en bloc
Szé.ergsrgwﬁgtreh@ﬁﬁ i #14 Aol iy dhe mbild cOmTONISAEED (43, 4b, 2
4 f_ t th ng unit
Igz:at ed lt?ﬁ?ﬁgﬁ g “é&?% %ﬁg%tapqﬁfngerég}‘g Srelsncén%%zl%f;ggl @EISRE% equest
REQeX U gsiobliebotimbifc TP hihaRL T #hd 12 §k¢§%@hﬁt\é to &Hs rERNAY
devi ce 21 restructures e en 0oC pagi ng reques X, and génerates an
pagi ng réevies21HnGhelksatee ifvvinpghinie2 aeithimileebiserstation area 4c.

Upon receiving the termination request REQt1 and the termination

15 request REQt2, the paging request generating device 610 in the switch 4-1
stores the termination requests REQt in the buffer 613. After a predetermined
amount of time elapses, the en bloc paging request generating device 610
sends an inquiry containing the terminal identification number IDm1 which
the termination request REQt1 indicates, to the location information managing

20 device 60, thereby obtaining the moving unit identification number IDt and
the location registration area information. Next, the paging request generating
device 610 sends an inquiry containing the terminal identification number
IDm2 which the termination request REQt2 indicates, to the location
information managing device 60, thereby obtaining the moving unit

25  identification number IDt and the location registration area information.

Assuming that the stored contents of the first location table TBL1 and
the second location table TBL2 are those shown in Fig. 22, the first and
second searches obtain the same moving unit identification number IDt

"A01234" and the same location registration area information "SA".



term nal rFb4ksand2an pagi ng request REQc2 to the nobile comunication
termnal 1-2. Next, upon the paging requests REQc 1 and REQc2 bei ng
transmtted to 2 5 the nobile comunication termnals 1-1 and 1-2, the
nobi |l e communi cation termnals 1-1 app 1-2 generate pagi ng responses RESc
1 and RESc2. Then, the paging responses REScl and RESc2 are sent in the
order of relay device 21 -* base station 3-3 -> switch 4-1 - paging

request gener Fhusighdpaging 6dquest Peabrdting devidel 1B &Y fzes hat RO N9
regponseg RESc 1ﬂandq)g§g§g2 are r-eg[@gr ned %:0425/3129 78 via the gz?ay devi ce

21. Uponmehits comgnunicapagiteyminzdsidst andshararesubordiempe tslitirordlay t he

pagi ng request tored in the buffer 613, the paging request" genera“tl ng
devi ce a%ﬁ“‘(?ef}ef‘é‘émgﬁbeé@mfégﬁbﬁﬂgrtgllbli(tﬁmg'maﬁmmnbumbfe;dBtt WEOI(?B/-E e { h613.
5 <9-3: Mdification af ninth enbodinent> In the above-described nin
enbodi nmefid akes these, er%hl?@ép?g"@rfé? gchngaglﬂg\lﬁgﬁeﬁlﬁmknst alled in the

itch 4, but nt may be made .wherein the paging request
;\émne%ati ng del§|gg%i@é%ggﬁ{ée%%srgﬁn?%?%dﬁﬁg%a1@ Saqa&?f‘f)%trlr‘]? ?ﬁﬂiﬁfg'\t’ |e ngi .
1 4 . qﬁﬁﬂ i A
gﬁglog?mreﬁtgthgﬁ ;a/]%,\ir(lfe? 13‘{&%%1%@ pagpﬁgwgq%@% bg“%ﬁ%:‘%ﬁ?@g%fg&pce 610 transmts
[nqui Ty Cofrespaidiag thehé ecdisitégiSraibRlaied ifforipiRdl MASHiFe 60 via the
switch 4, and recelves responses 1o the inquiries via the swtch 4. 15 <10.
Modi f i cagéneratesTareen blat paginpigiques nREQeiooTherst bldwpspingaeqdescr i bed

above, b he present invention is not restricted to these, and the
vari ous ¢X entpusan thisexampleccontaw theyidpatifieddpnfmymbenpkof the (1) The

DO R e TS B e Sr S s manils "
unit identification number IDt, and the terminal identification numbers IDm1
and IDm2.

The en bloc paging request REQcx thus generated is transmitted from
the paging request generating device 610 of the switch 4-1 to the base stations

15 3(3-1, 3-2, 3-3) which the switch 4-1 governs. Next, the base stations 3 (3-1,
3-2, 3-3) transmit the en bloc paging request REQcx within the respective base
station areas (4a, 4b, 4c). In the case of this example, the relay device 21 of
the moving unit 2 located in the base station area 4c receives the en bloc
paging request REQcx transmitted by the base station 3-3.

20 Subsequently, the relay device 21 restructures the en bloc paging request
REQcx, and generates an paging request REQc1 to the mobile communication
terminal 1-1 and an paging request REQc?2 to the mobile communication
terminal 1-2.

Next, upon the paging requests REQc1 and REQc2 being transmitted to

25  the mobile communication terminals 1-1 and 1-2, the mobile communication
terminals 1-1 and 1-2 generate paging responses RESc1 and RESc2. Then,
the paging responses RESc1 and RESc?2 are sent in the order of relay device
21 — base station 3-3 — switch 4-1 — paging request generating device 610.

That is, in this example, the paging responses RESc1 and RESc?2 are returned



conmmuni cabihow /Aebwor ks of other forms. For exanple, this is applicable to a
nobi | e conmuni cati on system which is managed i n an aut ononous scattered
manner with plural nodes (including switches), instead of centrally
managing 2 5 |l ocation information vvittb the | ocation information managi ng
device 60. (2) Also, though with t he *above- described first enbodi ment, the
automatic detection of the noving unit 2 is enabled due to adverti senent
from theid depelgedeoiveZd] of the moving unit 2, but the nobile

communi cation termnal 1 may be configured such that, in the event that
the user has BEpoaTeseRdng the paguny eshresponseg correspendingaouper can
manual |y perform registration/cancellation of hierarchical |ocation

regi st r aPRBME regressssoradbudie buffer 6 ha, theaging sequestenecating eevock ment
the hi ggiﬁt-eirder nobi | e copgmuni cation termnpal 1 re%i sters the | ower
order 5 deletes the sgrmgspe pagingrequesis fromdhe ditferr@l vt i on managi ng
devige 60 I's needless to say that the nobile communication termnals 1
may €ach register the |lower order term nal nanaging table 731 with the

I ti Lo Folak ' ' 4) Though with the
agg\allel- 32?3?%%@@@3‘%@@%@%@?2&& ((:hl) cal U%O \IMoca_t ion registration
rel ease [ s cOmPRMBAvE deRHBAd FR ERBIMEMDICpaGATTALER balbrhRnE N

1-1 to the location information managi ng devi ce rarc I

| ocat i ondeegedihisi installedeiasthes witcir 4gbuean arfarigementanay teanadepdat i ng of
the location registration area information at the nobile communication

t er mi nal where Raging request geneiasing déviced s imstallyidnin the biese ce 60 i s
unnecessary. angd the location of the noving unit 2 can be determ ned by the
baséostaﬁat? AB3R-4 and the switch 4-2, the hierarchical |ocation

[ [ be . ) f h d h
rovi ng. uni ¢ SPAEATRE AR relites Sl AR Rroseht modificalin diEEh irtn « ne
above. deak e R FokE EnlRRlmIerR ity iR ThENC e BEATAT eibrdiing Mevice,
rel easi ng10 srapsndity im@ify infoithetionhb lthe ¢oaEGH SiforAiationr MaRakng device

60 via the switch 4, and receives responses to the inquiries via the switch 4.

15
<10. Modifications>
The first through ninth embodiments have been described above, but the
present invention is not restricted to these, and the various modifications
described below may be made, for example.
20 (1) The present invention is not restricted to the mobile communication

system shown in Fig. 1, Fig. 20, and Fig. 34, and is applicable to mobile
communication networks of other forms. For example, this is applicable to a
mobile communication system which is managed in an autonomous scattered
manner with plural nodes (including switches), instead of centrally managing
25  location information with the location information managing device 60.
(2) Also, though with the above-described first embodiment, the

automatic detection of the moving unit 2 is enabled due to advertisement from
the relay device 21 of the moving unit 2, but the mobile communication

terminal 1 may be configured such that, in the event that the user has



1 to therbpgatipng i nformati on managi ng device 60, an arrangenment may be
made which is the sane as the hierarchical location registration releasing
procedures according to the third enbodi nent, wherein the reception |evel
of 25 the noving unit advertisenent i,nformation is nonitored at the nobile
communi cation termnal 1, and the hi éfar chi cal |ocation registration

rel easing procedures are perfornmed as to the noving unit 2 in the event
that t herecogaésdd the meviig tiAital, the userein i@iudlepéffogmhol d val ue, thereby
aggregating the hierarchical location registration releases of plural

nobi | e cragistnateen/cencéllatiti 8fl hierafchiealnlocationregisttationnovi ng unit 2, and
transmtting these to the location information nanaging devi ce 60. (6)

Though with t(B2 abdve, deughi with theaboverdescoihedrsesapdimbodisnenty ¢he

hi erarchical relation i.s managed by both the nobjle comunication network 5
NET and bigestPETaBopUg C?I?"E‘Héc?}ﬂ%@mnpﬁﬁérf?g@ﬁﬁfﬁéhﬁéﬁwﬁé?fd@rct ed to

o e B PR e BB 6P oA byt ™

regi sterg : ' | r | ' 0 | cat | net wor k
NET (1 octs i ReRUIBREIC R4y flar!Be FhOBTE chlymb oM (eFmifAT e eRh "0 g

pr ocedur@pidter the Riveérchides iedminal nahdgifiz thbR! 79D Wit flid RRAtivht h the first
enbodi ment, or may be arranged such that™ the relay device 21 functions as
a si npl einfetmgtidemaraging deviee6@s and the nobile communication terninals
1 each transmt and register their own termnal identification nunbers

i ndi vi dual | y (#b Theugh mith-theoabane-described thind embodinentya hieraechieahy

device. Also, with regard.to releasing of hietarchy registration as well,
tﬁ\ellll%gl a@cg((;??\ém@g@irre Igleasgds copst qrgnsrggtteéf Eﬁ%lt]ée mehilg, device for

i ch . o bi, | ication terpminals 1.t i t..t hei
Fer m nar ot telfoialia<F o PRHAGR ot balhE hinduine B3R PCar  on
k . . . ) . 1 .
o angenrne HiSRehical Bt it teaing rocbitds Th i vt iy
di r ect | ynpdairgof the Bcatiohiregistrtlctpaariaforgfiaton at tienivoYild € conmuni cati on

communication terminal 1-1 managed by the location information managing

-

15 device 60 is unnecessary and the location of the moving unit 2 can be
determined by the base station 3-4 and the switch 4-2, the hierarchical location
registration release request may be transmitted from such a node to the
moving unit 2 to release the subordination relation.

(5) Though with the hierarchical location registration releasing

20  procedures in the above-described first embodiment, hierarchical location
registration releasing is performed from the mobile communication terminals
1 to the location information managing device 60, an arrangement may be
made which is the same as the hierarchical location registration releasing
procedures according to the third embodiment, wherein the reception level of

25  the moving unit advertisement information is monitored at the mobile
communication terminal 1, and the hierarchical location registration releasing
procedures are performed as to the moving unit 2 in the event that the
reception level is at or lower than the threshold value, thereby aggregating the

hierarchical location registration releases of plural mobile communication



network NEf2s5Further, updating of the location registration area

I nformation follow ng the nobile conmunication termnal 1 belonging to a
certain noving unit 25 (relay device 21) may be perforned in the sane
manner as with the first or fourth ggbodinents. (7) Though with the
above-descri bed second and fifth enb ments, a parent nobile

comuni cation termnal 1 uses a |lower order termnal managing table 731 to

nmanage atérminbls Eactmmovisg uait 2 eird Gahsmittiniddiese 18 hélodwicngi ng to a
| ower - order hierarchical |evel, the present invention is not restricted to

this, anmfanmtmangenagmgmwbe6ﬁade wherein the parent nobile

conmuni cation term nal stores the termnal identification nunber of the

child nobile @nﬁhﬁughwl&ihth@ah@wdescrahqd firsbaed fonghembodinmentsdthe
ntification nunber Qf the

o andon hiFEAGDied TERSHLis BanRERA DY ﬁbeétﬁéﬂeligogﬁetcﬁr?n@ay@n%aew
may- no
dent t1 M1 §Hﬂﬁh€%§?& doviGE2 o fif BsBaf el isataririatia S Ly ﬁ”g as
t ar ent
Stor| ng Ty e Hadeld MaBALE afeRIDA A0 REWAR e MBBIENE O o1 Mg ani
(8) Al socommusiGatibh hetWorltNEEaleis€! | bed second and f| fth enbodi nents,

the hierarchical relation is managed by both the nobile comrunication

net wor k NET dmdhiseases they prmoeiduees for telgéstpriagetht hieraeohicabréelationstto
restricted to this, and the hierarchical relation nay be managed by the 15
nobi | e c'gﬁﬁﬁl@b datqoapmuaication netvwoknNET (locationdnfermatien peamagingobi | e

O A28 S B b TSRS AR P hied TS o e
1 TSN A Gk BB b BN
t er mi nal ghelrebdy aemeqz 1n&ﬂ&1drﬁva%,r Qﬁﬂﬁlre rl 8y BEGICRIr AiRVEYES A Bige the | ower
order term nal® nanaging table
mobile communication termmals 1 each transmit and register their own
terminal identification numbers individually to the mobile communication
15 network NET via the relay device. Also, with regard to releasing of hierarchy
registration as well, the relay device 21 may be made to function as a simple
relay device for airwaves, such that the mobile communication terminals 1
transmit their terminal identification numbers individually to the mobile
communication network NET, thereby releasing the hierarchical relation. Or,
20  an arrangement may be made wherein the mobile communication terminals 1
directly transmit hierarchical release requests to the mobile communication
network NET.
Further, updating of the location registration area information following
the mobile communication terminal 1 belonging to a certain moving unit
25  (relay device 21) may be performed in the same manner as with the first or
fourth embodiments.
(7) Though with the above-described second and fifth embodiments, a

parent mobile communication terminal 1 uses a lower order terminal

managing table 731 to manage all mobile communication terminals 1



Al so, refeassngrp§ the hierarchical relation my be nade by nobile

comuni cation termnal | serving as the child notifying the nobile

comuni cation termnal | serving as a parent with a hierarchy rel ease
request 25 containing its own termn I1 identification nunber, so that the
nobile comunication termnal | serving as the parent deletes the term nal

i dentification number of the child fromthe storing unit. O, the .

hi er ar chbelahginget@h lowerydeehierhhiesl 18vel like beédettiineios fiHHES. First,
the nobile comunication termnal | transmts a hierarchy rel ease request
cont ai ni regtiicted F04R1, ahd@rBarangementimyl bé deadd wWheedinahe parder nwtdld he
termnal identification nunber of the parent to the nobile communication
net wor k ¢@mmiNgeation peminad di storeg theterminaladentificatiensambenetthe t he

| ocati on i.g(i]or Léon managi ng devi ce 60 etermnes the |ocation

regi st r St motale gpmipanicaneniterminal Jaand manngss the Pasenteehid selation,

I dent.i ficat f the.par.ent .cont.ained {heregi,n, and, transmt. t he
Ihi er tgr ch@r%&%ﬁ@@&ﬁ@sﬂttemﬁﬂi ‘?cPB@éE?hBH I}'—HBf’E’E Pgh}%gmﬁ\@hl _ ,llseu_pon
receivi ' 4 a t i nunl cat i on
term nalnébl e I{glt:@g&{i ﬁ%@gﬂnﬁh?ﬁ tlhgsg_gﬁ%f Fl'(l:% |%ﬁnm£n§8 é‘_‘r%)%fc?ﬁﬁgqg%ﬂﬁﬁftr m t he
storing serving fiea ehild iy Mokifythe il GhehficAibr nufihdrtolthle hepiie! er ed
with the nobile communicCation network NET even after the hierarchical

rel ati orcommuegcatien ezminial beitviing pethe par@it] mdtle dieiobik ¢sranigiichtioh 1, so
there is the need to update the location registration area information
regar di rigranalpbsenving as ithe parentistoring the ne¢aved temimabidenticatioent nobi | e
comuni cat i gn 15 . term.nal |, aggregates the location registration requests

of the JHIPRCHEbINESORBENMEcation terninal 1 and thle parent nobile
[ [ ] d.t | 1 bl o 0 ,on registration
Fequest o RS APy Boveh w8 S TheLaeordadf Bt oc Pocar  on

e L er e B o R B S by Gt G o0 i e

t he term nal |dent|1E‘h|cat|on _ and erm nal
i dent i ficoahmumicatidreneobothNE ahd the r&lay dwHe8 29 fisd pRiseANimA&ntRAL Made

regardi ng a two-1evel

not restricted to this, and the hierarchical relation may be managed by the

15  mobile communication terminal 1 alone. In this case, the parent mobile
communication terminal 1 manages only the parent-child relation by receiving
the notification of the terminal identification number from the child mobile
communication terminal 1 and storing it. Or, the parent mobile
communication terminal 1 may manage all mobile communication terminals 1

20  belonging to lower-order hierarchical levels using the lower order terminal
managing table 731.

Also, releasing of the hierarchical relation may be made by mobile
communication terminal 1 serving as the child notifying the mobile
communication terminal 1 serving as a parent with a hierarchy release request

25  containing its own terminal identification number, so that the mobile
communication terminal 1 serving as the parent deletes the terminal
identification number of the child from the storing unit. Or, the hierarchical

relation may be released by the following procedures. First, the mobile

communication terminal 1 transmits a hierarchy release request containing its



hi erar chig@als styuct ure between a relay device 21 and nobil e communication
termnal 1 in the above-descri bed seventh enbodi nent, or between a
representative nobil e conmunication termnal and a nobil e comruni cation 25
termnal 1 in the eighth enbodi nent, %he present invention is not
restricted to this, and may be appl? d to nobil e conmmunication termnals
having a three- |level or higher hierarchical structure. In this case, a

| ocat i orywAkkEniTR ¢démuficdtton Hiher @indher termindldden@fichGonirfumbepafed at
the location information managi ng device 60. For exanple, in F0425/3129 83

order t ahbpaeentntontheanobilbiconamahicatiorshetvworkr NET. | Next,tupougdceiv ing

| ocation table nmay be used and the tables may be |inked. (10) Also, with

t he nobithe hierarclny teleasmrequest ptheckowationg nfermateon apanagidg deviiee §0sevent h

t hrough pinth, enbodi nents, in the event that there is, no pagi ng response
RESc f r slatarmines the dacation Kgi1sradamansa 8 rlaﬁlpmmtmmnai based o5iigse to an

Eiﬁi@”ﬁ;&%ﬁnw“eﬁltiﬁg%ﬁ%&?% RETHRG GhhEQUATES: Sopiding ﬁ{e?%ﬁﬂ%%héé%s”xﬁﬂ%gzeﬂ the
Subor o P derate rESRLE RcRt b ByiTRkadon FOUHAER akeS KT dBon oY 1 e
comuni %E%@\'l}rlxg?ﬁé‘ﬁié?a{-‘é% Edl@ék%%hﬁe&ﬂ)ﬂlﬁpfngrﬁ%oﬁﬂg cBMmARHEtoREQCX to

the rel ay e 21 or reépresentative no comuni cation termnal, there
i s no neegnfreal I deleeerhegermindlidepdficagon muniber ofcthe deld éomebe (11)

Al so, with the above-described nobile communication system 15 according to
t he abowétorngamibthereefient h t hrough ninth enbodi ments, the transmi ssion

power of subQrdi nate nobi|e co nication termnal s, can be set |ow by
causfng the ﬁcr\xyt pwchc%r%&pé§mtapg\ﬁ&er buith the mobE at i on

e S AN By Y SRR e A RIS b oo
ni nth ﬁglrllg‘fﬁfrént hbBBilk Lo mUtie ftfort terflinA PP &5 RIHrRYS Yie R t6

conmuni ca
update the location registration area information regarding all mobile

communication terminals 1. However, the parent mobile communication
15 terminal 1 aggregates the location registration requests of the child mobile
communication terminal 1 and the parent mobile communication terminal 1,
and transmits an en bloc location registration request to the mobile
communication network NET. This en bloc location registration request
contains the location registration area information, the terminal identification
20 number of the parent, and the terminal identification number of the child.

(9) Though description has been made regarding a two-level
hierarchical structure between a relay device 21 and mobile communication
terminal 1 in the above-described seventh embodiment, or between a
representative mobile communication terminal and a mobile communication

25 terminal 1 in the eighth embodiment, the present invention is not restricted to
this, and may be applied to mobile communication terminals having a three-
level or higher hierarchical structure.

In this case, a location table matching the number of hierarchical levels

is prepared at the location information managing device 60. For example, in



term nal rneeemnstpoacts en bl oc paging requests to generate the paging
requests to each of the nobile communication termnals, but the present
invention is not restricted to this, and it is needless to say that the
relay device 21 or 25 representative bil e conmuni cation term nal may be
made to function as a sinple relay device, and transmt the en bl oc paging
requests to the subordinate nobile comunication termnals. In this case,

the nobi bederctorave arhtlenel Rierarulicalfstritucadirst tioaghtitthhRcaibn@blét s own
terminal identification number is contained in the en bloc pagi ng request,

and seconty beused andshesablestrhay bedimkediat it is contained therein,
detects that élR)ere has been an paging request, and generates an paging
response, whi d9)i8la, avidhithe saobide communipatiopesystemccordingpoathent at i ve

bi | [ . ' . 3) . her,..wth the above- | bed
é"év'emehcﬁﬁ‘évéﬁéﬁéxhg%é{sﬁ%ﬁbgeﬁés%mﬁﬁréra&}@uﬁ%tgt I fhe e haDIase i he d

| it enpotr” AL bl .
n o ohopitg EHopERESE R P indth hOBiREBRURL ARl eEntipRbe
pagi ng r ¢quges 8 A PaginelghBSREUE Hm the FORy qRA{LOg1 G L 2 (rel ay

device 21) or ‘the nobi catron term na subordinate to the

r epr esentepresentative ntotsideraviimahicafiontefinieal. ' ?&!k I oc
pagi ng re%juest REQcx which onmits the ietdentiflla E:%?Fggﬁ%rn%g&y o?ﬂ%)ﬁe

swit ch oberersentbetv darctiie retay debive 2 Dor oéprebentatise mbbileon nay be used.
For exanple, an arrangenent nmay be used wherein the base stations 3 use
control €PEEHENSadON derminad andfthe subprdiaate mabilmeoinmumieationtierminalagi ng

re sts,REQcx to the relay device 21 .or repre tive npbile 15
coq ni cat i ofor 8PGY WWIY%C?W@\‘%‘EEVQPH@tgmgméiéfmmgﬂﬁh@“lhi@@

o211 2. pa e KBEXY ARSI e e PO EChsSURBRS B S1205°,
reg ; st er ¢muMitation fhinal CHRF'N ¢ need fBF F¥RERdid® $8!the paphidh BarAk! O
can be reduced.
(11) Also, with the above-described mobile communication system

15 according to the above-described seventh through ninth embodiments, the
transmission power of subordinate mobile communication terminals can be set
low by causing the relay device 21 or representative mobile communication
terminal to relay communications even after communication has been
established.

20 (12) Additionally, with the above-described seventh through ninth
embodiments, the relay device 21 or representative mobile communication
terminal reconstructs en bloc paging requests to generate the paging requests
to each of the mobile communication terminals, but the present invention is
not restricted to this, and it is needless to say that the relay device 21 or

25  representative mobile communication terminal may be made to function as a
simple relay device, and transmit the en bloc paging requests to the
subordinate mobile communication terminals. In this case, the mobile

communication terminals first each judge whether or not its own terminal

identification number is contained in the en bloc paging request, and second,



5 informabéem/angpcati ng which location registration area a nobile
comuni cation term nal belongs to; wherein, in the event that said nobile
comuni cation termnal enters into a noving unit, said noving unit makes
registration with said nobile comuni,cation network that said nobile
comuni cation termnal is |o subordinate to said noving unit; and wherein
in the event that there has been a change in the location registration
area to uhthzhewaitdhaoitiin gontined theroiss, desedts thavihiege has beea anSpAsing

| ocation registration area information indicating the |ocation registration
area torequiesh ang genesbies ancpagingiresponse, tvehichrialtransinioteidrtg thbeekdange

bel ongs, , 15 in behal f of said nobile comunication termnal contained

t her ei n. doVICR Z}0f repressniaiye mobile cemmunicatiopderminalegi st r ati on net hod

S o U i SRS A TR SRS Sl o5
: : t . t;

et $7, A RO O eSS TR ADES o

ter mi nal of enebiser dlafioh dré Cohtatibd in WU LA bI6ObaESIH AUREREVBRISHHE O

relation to said nobile comunication networ € ’conmmuini cati on
t er m nal funetivns of the@nsbloatpagingeédwsst REQekdirado perfara i}h%in \GEFIR N the
stage at which said noving unit registers subordination o bile

communi cawovong neitrd (eelay devized o the mobilewiormmmichtiomtérnginalytruni cat i on
network i g performed sinultanequsly with the stage F0425/3129 86 for said
movi ng uff rﬁmt@gp thereprgsentative mobile sgmmpatcationtesminak. or nat i on with

" oca! orFEQRERELY b raRraw aing Seaint RERSXVRITH @ity Beddantifeatoage at
\tAQIr %hnz larh%:}(r)lng Illgﬂ nd'f\;ﬂl‘n% gﬁ%ﬁbﬁ@ll@g\?ﬁiﬁkﬁ% HEMbRE 1580 e RABERAGER ' On
may be used. For example, an arrangement may be used wherein the base
stations 3 use control channels of different frequencies to transmit the en bloc
paging requests REQcx to the relay device 21 or representative mobile
15  communication terminal, with the receiving side determining the base station

3 based on the frequency of the control channel.



nobi | e cpgrpe) ¢afd on network is performed by registering a term nal

i dentification nunber for identifying said nobile communication term nal

and a noving unit identification nunber for identifying said noving unit

as a set 10 with said nobile com*runig tion network. 5. A nobile

communi cation termnal |ocation registration nethod for registering, with

a nobile comuni cation network, |ocation registration area information

i ndi cating which | ocation registratCpaJ¥sa a nobile 15 comruni cati on

term nal belongs to; wherein, in the event that said nobile comunication

termnal enters into a noving unit, registration is made with said nmoving

unit that said nobile conmmunication terminal is subordinate to said noving

unit; and whek. eArmohllcrc@mmcatm terfgnal mmaemgastnamngmethodrferl ocation

20 registratian are lch said poving unit bel ongs, said noving unit

r egi st er@gm@e&gb gith %@il% %ppannamcatmmtmrko@qaﬁmrb@@mgatﬂm areat i on
mTunl cation m nal foll ow ng

[ﬁgl tr%}g HE? ﬂﬂénalciamge‘ﬁg}ﬁ" &CNE‘QPJe q Ot e{eon t er i nal
cont ai ne ﬁxﬂﬁhﬁ{:ﬁh@? r@mrﬁl gggddé om*rum cation term nal | ocation

regi stration ne accordln Paim 1, wherein, in the event that said

mobi | e conmMuRykeédeli®in thereveﬂekhﬁ%?d frﬁo&l@ab % leni@anbmehmalaaﬁe@e

subordination relation is released, sald e conmmuni cation termn nal

not i f i esint@iadmowhig enitceaidunoeiid anitinikey iegciétr@um veidls saidemobile f or

rel easi ng the subordi nati on FO0425/3129 87 relation. 7. A nobile

communi ceampmnication aetwodkthassard grahiteacommurication tecminaliisg to C ai m 6,
wherein said . mobile co nication termnal notifies 5 said nobile

contnini cBt Qiﬁ“ﬁ’é@\ﬁ%ﬁﬁl OYANE U ease request via said nmovi ng unit. 8. A
bi | ' | | ' trat th di t
Q@ ai m 2, wherwd whEbiph The Eyent i B8 iR drEs CBAnER i 2% LS er o nal

departs et afBato Whith daid Mol iy GHRVISASY, sAl hfdRhk Uit fegisters

location registration area information indicating the location registration area

to which said mobile communication terminal following the change belongs,

15 1in behalf of said mobile communication terminal contained therein.

2. A mobile communication terminal location registration method
according to Claim 1;
wherein said mobile communication terminal notifies said moving unit
20  of a hierarchical registration request to the effect of registering a subordination
relation as to said moving unit;
and wherein said moving unit stores the fact that said mobile
communication terminal is subordinate to itself, while registering the
subordination relation to said mobile communication network.
25
3. A mobile communication terminal location registration method
according to Claim 1, wherein the stage at which said moving unit registers
subordination of mobile communication terminal to said moving unit with said

mobile communication network is performed simultaneously with the stage



rel easedgosas h 1pdi | e conmuni cation termnal notifies said noving unit of a
rel ease request for releasing the subordination relation. 9. A nobile
comuni cation termnal |ocation registration nethod 15 according to Caim
8, wherein said nobile conmunication_ termnal notifies said noving unit of
said rel ease request via said nobile Comrunication network. 10. A nobile
comuni cation termnal |ocation registration nethod for 20 registering,
with a nfdrisaed agowingiut icoregistensaid 1dcacioni registedicit ardal idfodng&dohntithnat i on
i ndi cating which location registration area nobile comunication termnals
bel ong tssid whebdé copimunicatmni networkouni cation termnals are placed in a

hi erarchi cal subordination relation; 25 wherein a nobile communi cation
termnal serving as a child notifies termnal identification nunbers of
nmobi | e communj cation..term nals at | ower, jerarchical levels than itself to
a nobile com%ngdﬁf’gﬂﬁ CORMMPRLGation ‘%ﬁrﬁﬂnﬁgi%auﬁar@gﬁﬁﬁl%@%ﬁ@a own

term.nal_ j | ficadl: nympher..  and wherejin.a nohbil e conmuni cation term nal
at 1 o iGEREEEHiBEA RSy B8R afluhich TRA myFaE T B r

comuni cafyopBiditiodPo K mdbile Eotainud HERibA tEdhi i With sai
comuni cation te;rd_rqrfnarls ater% ower rﬁleer ar cﬁ?&lﬁlt%\gg@ﬁh?éﬁé @Qg:lgl f%ldsai d
nobi | e cmmﬁlelmmimiown&w@lmq)wféﬂnmw&gmteﬁhﬁ d @efiihal cation
nunber; 5 and wherein, in the event' that there i's a change in the |ocation
r egi st r adentifisatien mnhyert for idegti fringoaid mobibé cormnunicationt tepmihal andal
registers the location registration area information with said nobile
communi camafingatibidentifivation pumber fer emtilyingsaidrmowing wnit asccseti on
registrati Bn n&th d,for registeri n%, V\i(th a nobi |l e conmuni cati on network,
| ocafi onVHBgiaLd meRils, COmmUMCRHEPREVORK: ndi cati ng whi ch | ocat i on

regi stration area nobile comruni cation termnals belong to;

5. A mobile communication terminal location registration method for
registering, with a mobile communication network, location registration area
information indicating which location registration area a mobile

15 communication terminal belongs to;

wherein, in the event that said mobile communication terminal enters
into a moving unit, registration is made with said moving unit that said mobile
communication terminal is subordinate to said moving unit;

and wherein in the event that there has been a change in the location

20  registration area to which said moving unit belongs, said moving unit registers
location registration area information indicating the location registration area
to which said mobile communication terminal following the change belongs,

in behalf of said mobile communication terminal contained therein.

25 6. A mobile communication terminal location registration method
according to Claim 1, wherein, in the event that said mobile communication
terminal departs from said moving unit and the subordination relation is
released, said mobile communication terminal notifies said mobile

communication network of a release request for releasing the subordination



wherein pbupgf3mmhil e conmuni cation ternminals are placed in a 15

hi erarchi cal subordination relation; wherein a nobile comunication
termnal serving as a child notifies a nobile comunication termnal,
serving as a parent, of a termnal identification nunber; and wherein a
nobi | e conmmuni cation termnal serving as a parent 20 registers, with said
nobi | e conmuni cation network, the termnal identification nunber of a
mobi | e crelationcati on termnal serving as a child, along with own term nal
i dentification nunber; and wherein, in the event that there is a change in
the location registration area, said nobile comuni cation network updates
the location 25 registration area information for only the highest order
nobi | e cormund -cAmehiletcamimyaication texminsl lecatiomiagisttation m@g@ﬂnal

| ocation reqgi,stratiQn nethqd accarding.to Caim 10, wherein sai.d nobile
communi cASTHHIAS for{Haim beNhergimaudaneliis commusication termisabnatifiefc
term.nal _J; | fiLcatl ] er of a,nopjl. omuni cation term nal serving
as a chi ?%aef%bﬁﬁcwym g:te%qrﬂcong%aéﬁﬁgf? Creauestora salt Mavdngon

met hod f@pit 5 registering, with a nmobile comunication network, |ocation
registration area information indicating which |location registration area
nobi | e conmuni cation termnals belong to; wherein plural nobile

comuni cation termnals are placed in a hierarchical subordination
relation; 10 &hArmiobile corhinumicationtérosnablodation reglistsstion ngetheda chi | d
‘registers, wth said npbile comyunication network, the term nal

i dent i f i 2¢RArdMgihbdaim g5 whesaine an the gveninthas said atobitkeeepmmunicationnunber

identification punber froma mbi.le.

i Vi. t ] |
PO SR AR il oo on et Trome el
that theffeded?s5iiP8Bile tdMiunicAid P ferminal notifies said moving unit of a

release request for releasing the subordination relation.

9. A mobile communication terminal location registration method
15  according to Claim 8, wherein said mobile communication terminal notifies
said moving unit of said release request via said mobile communication

network.

10. A mobile communication terminal location registration method for

20 registering, with a mobile communication network, location registration area
information indicating which location registration area mobile communication
terminals belong to;

wherein plural mobile communication terminals are placed in a
hierarchical subordination relation;

25 wherein a mobile communication terminal serving as a child notifies
terminal identification numbers of mobile communication terminals at lower
hierarchical levels than itself to a mobile communication terminal serving as a
parent, along with own terminal identification number;

and wherein a mobile communication terminal at the highest order



registragsons pfepg said nobil e communi cation network updates the |ocation
registration area information for only the highest order nobile

comuni cation termnal. 20 14. A nobile comrunication term nal |ocation
registration method for registeri ng, with a nobile communication network,

| ocation registration area informati 8n indicati ng which | ocation

regi stration area nobile conmunication termnals belong to; wherein plural
nobi | e cepiRtBlss 3iklp Saidemobikel @mhﬁxrﬁbé’@@ﬂ nefwark,dePminAridéstifieation
subordination relation; wherein a nobile comunication term nal servi ng as
a chi | d mombersef momtd)c(bmnummunonaenrmmzﬂeahmwér hiezarchicaldevelspthaant ,  of

a termnal _identification nunber; and wherein a npbile comunication

t er mi nal 1tsRlf {0 paidamohilgnammusticatien Retperis zdong with owreterminal
identificati. nunber 8f a nobile comunication termnal serving as a
child: adgnH EPH NYMO€he event that there is a change in the |ocation

regi stration are sal d. pi cati on,term.n er jn as a parent
5 registers @ Wh aftmow"&@g‘?vsqrﬁiﬁ“wem%a haperif the Iggalion he nobi e
conmuni i on

Cogt st SREifFatfit 4l onty e WTRH &ﬁmﬁﬂ%ﬁ%ﬁ&#ﬁmﬂ h368k: %0

rel easi ng t@l%rtﬁ'étloéﬂﬂlbﬁ ré%@usd%ﬁrabath&ﬂldtfdﬁwlﬂpsala*}ﬁoﬁneI d mobile
comuni ca ion termnal notTfies said nobile communicati on network of the
t er m nal comaninitation networktber of the parent nobile communication term nal
and own termnal identification nunber; and wherein said nobile

conmuni cati on netvvor k rel eases the parent 15 child subordi nation rel ation
based on the ter i dentification nunber of the c¢hild and the term nal

i demfificatidd- r%‘é ll%pomuawamn teygunal logatiop registiationamethind &0t nal
locati Or}eg?s%ﬁhé?%ﬁlna ?F&M’e communication network, location registration area

information indicating which location registration area mobile communication
terminals belong to;
wherein plural mobile communication terminals are placed in a
15  hierarchical subordination relation;
wherein a mobile communication terminal serving as a child notifies a
mobile communication terminal, serving as a parent, of a terminal
identification number;
and wherein a mobile communication terminal serving as a parent
20 registers, with said mobile communication network, the terminal identification
number of a mobile communication terminal serving as a child, along with
own terminal identification number;
and wherein, in the event that there is a change in the location
registration area, said mobile communication network updates the location
25  registration area information for only the highest order mobile communication

terminal.

12. A mobile communication terminal location registration method

according to Claim 10, wherein said mobile communication terminal serving



accordi ngotosChapmm 15, wherein the child nobile comrunication term nal 20
notifies said nobile comunication network of the termnal identification
nunber of the parent and own term nal identification nunber via said parent
nobi | e conmmuni cation termnal. 17. A nobile conmunication termnal |ocation
regi stration nethod 25 according to aim12, wherein, in the event of

rel easing a parent-child subordination relation, the child nobile

comuni ca$ agarémy storesl theattigd identdficados Humbér dfa aeobilwi cation term nal
of the termnal identification nunber of the parent nobile conmmuni cation

t er ni nal camumemcationterminal denvingi asaa child. nunber; F0425/3129 9 1 and
wherein said parent nobile comunication term nal deletes the term nal

i dentification nunber of the child nobile conmunication termnal. 18. A

nobi | e communj gation, term nal location regjstration nethod 5 according to
Gaim 12 wheli A MORIEOTTRINCAOD BETAhIpcaion s matBoddoRar | on

rel atd on,, §: i ] £.4C0 nication termmal ngtifies sai.d nobile
cormint ceiEring, PR 3pofite SmBLARA I HELHAS toion HZisEfion arca

i dentifi | : : : ok | [ ] own
ter i nal TP TH8lcating WAL Shigh e SraRT Ao ER il ka gl o
net wor k wpfriihalgbeieng toel ease request to said parent nobile conmunication
termnal; and wherein said parent nobile conmunication term nal deletes the
term nal i derwhéretmiplural moibile commbeicabiondtermibnals are placedcai aon term nal .
15 19. An en bloc paging nmethod for nobile communication termnals,

wher ei n laleﬁwhmltsyb@rdmbpnerebammni cation termnals are aggregated to

form a group,, and one of the nobile, copmuni cation termnm na bel onging to
sai ¢9 group i%hewgin asmgg}ls;%ewmtw Fﬁfﬂppéﬁm%étqqﬂwf@lﬁ‘ieﬁ&l , said

Commun c SRR SR00FE LRSS CR A G RAF Rigitiction RuffBdr .o 5
repr esenggd pyfertfid SwhdBFMbhAGHERATICE8h TRIMBE!, AP feleRinga tefhihdE

identification number from a mobile communication terminal serving as a

parent;

15 and wherein, in the event that there is a change in the location
registration area, said mobile communication network updates the location
registration area information for only the highest order mobile communication

terminal.

20 14. A mobile communication terminal location registration method for
registering, with a mobile communication network, location registration area
information indicating which location registration area mobile communication
terminals belong to;

wherein plural mobile communication terminals are placed in a
25 hierarchical subordination relation;
wherein a mobile communication terminal serving as a child notifies a
mobile communication terminal, serving as a parent, of a terminal
identification number;

and wherein a mobile communication terminal serving as a parent stores



correl at Fonz2 bes veen ot her nobil e communication term nals belonging to said
group and said representative nobile comrunication term nal; wherein

term nation requests occurring within a predetermined tinme are 25 stored;
and wherein, of said termnation reqyests, those with said nobile

comuni cation termnals correlated t0o the sane said representative nobile
comuni cation termnal as the term nation destinations thereof are

speci fi ethe rhindleidentifieation nungsernafa mobide ¢eaimbaicasivrcieriingl al | of said
mobi | e FO425/3129 92 communi cation termnals correlating to the specified
pl ural i t§erying as miohakd;on requests is generated; and wherein said en bloc
pagi ng request js transmtted to the |ocation registration area where said
r epr esent at i VAdwherancBhthegventitbat thereiimaichapgesinghe locatiomn en bl oc

pagi ng net hod for nobile communication termnals _accarding to Caim19,
wher ei n, FEg¥fRalon ar%ﬁﬁ’éis@?m? CRIMANHNCAtION Sermnal SerYAZAs HPAENt ecei vi ng

an en bl og.. ' r t,..sald 10 representative bi | e,cponmuni cati on
ter mgnal %Qﬁ%slogﬂﬁ§§§?gﬁﬁ?§83&rpatlBFOI?&"tbOWm f‘cH}ﬂm cation

term nal HE id en bl oc paging request. 21. An en bl oc paging
met hod f%?ﬁ?flgg}%ﬁgg%ﬁlaggt ion termnals according to C aim 20, wherein,
upon sai d nobile conmunication termnals 15 receiving said paging request
fromsaid representative nobile conmunication termnal, said nobile
comuni cat i onl.eAmhobile ceauhuhication terpagahpcationpegistation awitbodobi | e
communi cation. network. 22. An en bl oc paging nethod for nobile

commruni c%ﬁq&)éamgeﬁ?&mnsmzwhswas tn the even) of relessingiapasent-chgdn sai d

A B AR RO oo B
commun b SRR AR e AR ICARHSERA Gk of

parent mobile communication terminal and own terminal identification

number;
and wherein said mobile communication network releases the parent-
15  child subordination relation based on the terminal identification number of the

child and the terminal identification number of the parent.

16. A mobile communication terminal location registration method

according to Claim 15, wherein the child mobile communication terminal

20 notifies said mobile communication network of the terminal identification
number of the parent and own terminal identification number via said parent

mobile communication terminal.

17. A mobile communication terminal location registration method
25 according to Claim 12, wherein, in the event of releasing a parent-child
subordination relation, the child mobile communication terminal notifies said
parent mobile communication terminal of the terminal identification number
of the parent mobile communication terminal and own terminal identification

number;



25 and whegei s d representative nobile conmmunication termnal transmts
sai d pagi ng responses that have been received, to said nobile

comuni cati on network. 23. An en bl oc paging nethod for nobile

conmuni cation term nal s FO0425/ 3129 Qg according to C aim20; wherein, upon
sai d nobil e conmuni cation terninals &ach receiving said paging request
fromsaid representative nobile comunication termnal, said nobile
comuni cat i oRpdewherdh SaRPSArent aishilé coarhididationcesMiniladeldted the
representative nobile communi cation termnal; and wherein said

r epr eserteamina idehiifieadonmumiset ofothet chitd nedbilgeormupicationasrilinal . pagi ng
response obtained by aggregation of said paging responses that have been
received, and transmts to said nobile conmunication network. 10 24. An en
bl oc pagi ng t hod for nobile conmmuni cati ter.mnals according.to Caim
22 wherein 9B cAmaePlle CORMRIAIHONIETRRAIIORAHERTPRSERONIGRId | of

besest SAHRT CH T2 ke, BN RO RaP ™ ¢
repr ese%%&ﬁa%ﬂe?%tﬁmg'c%ﬁ[ xt?l%btil%réﬂrﬂﬁiufﬁ%ﬁﬁoﬁ tertiila)l Aottt ng
power as conpare 0] e’transm I'ng power or commu

. ( catrng w said
base st qhbaﬂé-cozﬂn&%ica‘ﬁbéﬁﬁcmﬁqc @l\jﬂka@a%%&%{%

N
, st %nfﬂiﬁid HeOETPHIhGRt | On
termnals according to aim 23; erein sard mobile c ni cation network
conpr i sagdeatificatiohirumisér ofsthiet pdreat amsbike pomnanicutioh teanimaltanid onsy and
wherein said representative nobile comunication termnal 25 transmts said
en bl oc tpomina) idespbeataen mungkérd switches via said base stations; and
wherein said S\(/yitﬁhes di.\ﬁ'd sai d en bl oc. a%i ng response th(i\t has

10 and wherein said mobile communication network notifies said release

request to said parent mobile communication terminal;
and wherein said parent mobile communication terminal deletes the

terminal identification number of the child mobile communication terminal.

15 19. An en bloc paging method for mobile communication terminals,
wherein a plurality of mobile communication terminals are aggregated to form
a group, and one of the mobile communication terminals belonging to said
group is set as a representative mobile communication terminal, said mobile
communication terminals performing communication with a mobile
20 communication network which stores which location registration area said
representative mobile communication terminal belongs to as well as the
correlation between other mobile communication terminals belonging to said
group and said representative mobile communication terminal;
wherein termination requests occurring within a predetermined time are
25  stored;
and wherein, of said termination requests, those with said mobile
communication terminals correlated to the same said representative mobile
communication terminal as the termination destinations thereof are specified;

and wherein an en bloc paging request for specifying all of said mobile



been recey et/ gk generate said pagi ng responses. 26. An en bl oc paging

nmet hod for nobile comunication term nals F0425/3129 94 according to Cl aim
19, wherein said representative nobile communication termnal is a
predet erm ned nobile conmunication teggmnal. 27. A relay device which is
installed in a noving unit and which registers location registration area
I nformation indicating which |ocation registration area that nobile
communi cedmaurtieation arniealy eorreldtingt ol thesspedified pluraliepof teghimgicr, with
a nobil e comuni cation network; said relay device conprising: a

t ransm seiquestsas @eneratednit for performing transnission/reception of lo
signals with an external  device; a first storing unit which, upon said
trans nissi ondewbprainsaichen bloepagingwgquesbis wansmitted tethsolaeasionat i on
termnal, a hierarchy request, containing a,termnal i.dentificatiqn nunber
for 1 derfCEISFTANPR aics WHER $Aid ceprRIAnitt VG mobile fommunication teaminaler i nal
iden%ifi&gé&on nunber that has 15 been received; a second storing unit for
storing, orehand, a noving unit identification nunber for identifying
said noving unit; a third storing unit for storing |ocation registration
area information indicating a |location registration area; and 20 a control
unit whick, i20.tAA evisivc pgifgmtethodTor rabbileeonimanichticicRirififials

regi stration area upon conparing |ocation registration area information

r ecei veddooodingaiodChaohi 19, wheneinj apon eaidetpreséntatizegnoblile

transm ssion/reception unit with location registration area information
stored GOMBWINCatOR teromigal FrReeliving anenblec pagingtequest, said at i on

regi stration area 25 in{ornation in said third staring unit, but which, on

t he! Bt hdPPFESRRIAN Y MAbIICCRMMUCAHPR eimipal (eSS a8 Paging paesoro
2 b or areid TG obfiOMcARoRTEERIIE seBirRaL By 3off BBl RER teputrif=" '

identification nunber, said termnal identification

21. An en bloc paging method for mobile communication terminals
according to Claim 20, wherein, upon said mobile communication terminals
15 receiving said paging request from said representative mobile communication
terminal, said mobile communication terminals each transmit paging

responses to said mobile communication network.

22. An en bloc paging method for mobile communication terminals
20  according to Claim 20;
wherein, upon said mobile communication terminals each receiving said
paging request from said representative mobile communication terminal, said
mobile communication terminals each transmit said paging responses to said
representative mobile communication terminal;
25 and wherein said representative mobile communication terminal
transmits said paging responses that have been received, to said mobile

communication network.

23. An en bloc paging method for mobile communication terminals



nunbers, pangls pai slo new | ocation registration area information, to said

nmobi | e FO425/ 3129 95 communi cation network, using said trans

m ssion/reception unit. 28. A relay device for perform ng comrunication

with a nobile conmmunication network \ﬁ/nerei na plurality of nobile

communi cation 5 term nal s are aggr ega? ed and registered as a group, and

wherein in the event that there are termnation requests within a

pr edet erﬂ@aﬁdmg teQlaing2pt urality of nobile comunication termnals

bel onging to said group, an en bloc paging request which is a conpilation

of the pagi ngwhergirsupor saidempbilei cogntmunicétgon ¢ermumals each espedein sad

transmtted, said relay device conprising: 10 a reception unit for

recei vi npagiaigareguesll lsompsajidrgprasgotasive mabiteceamimupigationftermitialj siaidg sai d

en bl oc Bl%g)ir;&g request that has been received and generating said paging

r equest sk ¢om RO (YNYAALS eash trapsaws PAgNG ISaPANsEsHe saidd pagi ng
communi catj.on term nals belonging to said group. 15

requests_to the ..nobil.e

29. reﬁeﬂeﬁg&?gg"’g&%}%?ﬂ@m‘bﬂ@ Pﬁtfgplv\ﬂerei n said en bl oc paging
request cont agj i i i fi i t 0f or Lpn for

dont 1ying P yRRfinRgid ReprkRhaioe OBNE o i BRRARAPT . Shch saia
t er m nat s &ferafeduieeh bled agﬁhgvm 8hée dBt4inkd rgatiBh lof GNP ! ach set
of termhal 1dentificat Po I'nf o?ma%l? on cgnt m i gasan) eni%k)ggﬁggi ng
request taspbnbessthapbave beenireecivednand deisintits & s4id mobilenat i on for
identifying said relay device, and generates said paging requests. 25 30.
A rel ay eamnagnigagondietwork C ai m 29, wherein said reception unit receives
t he pagi ng responses transmtted from said nobile conmunication termnals;
andl®herein sai d processing unit aggregates said paging responses received

In each pr Edeiéﬁrmnneexgbfoicnﬁaga}ﬂg AR PE St mBBilR Loth At P tdrdninals® L 2°

according to Claim 22;

wherein said mobile communication network comprises a plurality of
base stations and a plurality of switches;
15 and wherein said mobile communication terminals transmit said paging
responses to said representative mobile communication terminal with a
smaller transmitting power as compared to the transmitting power for

communicating with said base stations.

20 25. An en bloc paging method for mobile communication terminals
according to Claim 23;
wherein said mobile communication network comprises a plurality of
switches and a plurality of base stations;
and wherein said representative mobile communication terminal
25  transmits said en bloc paging responses to said switches via said base stations;
and wherein said switches divide said en bloc paging response that has

been received and generate said paging responses.

26. An en bloc paging method for mobile communication terminals



96 responseis /At wherein said transmission unit transmts said generated
en bl oc paging response to said base station. 5 31. A relay device
according to Caim 28, wherein said nobile comunication network conprises
a plurality of switches and a plural gay of base stations; and wherein said
en bl oc paging request is transmtted via said base stations, and contains
each set of termnal identification information for 10 identifying said

mobi | e crioudingao Chaihel 9] wakfeindaid sepreden@tive mabile dodimupdddtion r equest s;

and wherein said processing unit generates said term nation requests for

each settenfumaliid atpredetexinindé mobile gbimmunidadioneterminalont ai ned in said en
bl oc paging requests received. 15 32. A relay device according to Caim
28, which is configured of a nobile communication termnal. 33. A nobile

[ [ ' | . which, . .bei t ai din, 0 [ it t
comncaL | o0 oL e BT LB GO LSS, L B Py 0 v 1o
" TR RoE R b5 Ak e L Shad R 1o BigREs, Lo "
commun Sesididh BeIhat | S b GERTLANAI CARRRRAPR ML SRET

an adVerﬁlbﬁﬁf?ﬁhitibﬂl@ﬁmj With"Phidbile dsmniinichGon dRtwork;idpeldier or  not

sai d nobil e conmuni cat termnal is subordinate to said relay device,
based ordemigecoispristng: i nformation transmtted fromsaid relay device using
said transm ssion/reception unit; and F0425/3129 97 a control unit for, in
t he event thattransmssmméresepsiandimbbor performing transmission/reception of

10  signals with an external device;

a first storing unit which, upon said transmission/reception unit
receiving, from said mobile communication terminal, a hierarchy request
containing a terminal identification number for identifying said mobile
communication terminal, stores said terminal identification number that has

15 been received;

a second storing unit for storing, beforehand, a moving unit
identification number for identifying said moving unit;

a third storing unit for storing location registration area information
indicating a location registration area; and

20 a control unit which, in the event of detecting a change in said location
registration area upon comparing location registration area information
received from said mobile communication network via said
transmission/reception unit with location registration area information stored
in said third storing unit, stores the received location registration area

25  information in said third storing unit, but which, on the other hand, in the
event of detecting change in first location registration area following reception
of said hierarchy request, transmits a hierarchy location registration request
containing said moving unit identification number, said terminal identification

numbers, and said new location registration area information, to said mobile



communi cabip%/3ezen nal changes froma state of non-subordination to said
relay device to a state of subordination, transmtting a hierarchical
registration request for registering the subordination relation to said
relay device or said 5 nobile comuniscation network, using said

transm ssion/reception unit. 34. A nobile comunication term nal according
to Caim33, wherein in the event that the state of said nobile

comuni cebimnmieationaletwbekgesing Samhransimdsionfreseptivwlunitt i on to said rel ay
device to a state of non 10 subordination, said control unit transmts a
rel ease request for releasing the subordination relation to said relay
devi ce or sai d& mobi | e conmunj cati on network, using said trans

mi ssi on/ r ecepA8-of IgkAY dewise far peHiorming eammiwication with aanobudeor ding to
Claim33, wherein. 15 %ai dka vertise gi i nf ormati on contains a noving unit
Cdent | 11 CORTRIGATIRR ACTHEFK Nherein § PIRTALLY @ FBOPHE CORMUNIGAtPIIOb | o

co ni catj. G ' Sl Ng; V] nit identifi.cation nunber

St oring. GerphplyEalBreBRRTanS 1S¥ste R s ol dnd Wk e detng 20
t er m nal {4 bfg HA (TR eTAERN[a] ofalg {1

Gent 1) el Siere r?ﬁ%b%’?ﬁ?‘grmi@eéﬁt“i%%@idﬁgﬂé'g??ﬁggef@ﬁ@%%g’#ﬁ:&a plubdly :
wher ei n shindbile¢srmmutiication éaafinaks Bétliodlgﬁﬁg ¢838id SO ant@bRIAY Ng sai d
nmoving unit identification nunber read out fromsard nmoving unit

i dent i f i pagingrequestewhitoisi ngompilatiendSthiedpagingirequests eotrespoadimmtmunber
read 25 out fromsaid termnal identification nupber storing unit, using
said t ribedsrminalion rQestol transmitted, saldelpy deyirmeompsising: t er ni nal

whi ch perforns corTHuni ca{z't&n wth a ncﬁbil communi cati on network, and
aut dfonous| y LEFEPHARUMERIILCENVIBE §81,£R OAPE RAZHIE FQUEStons with ot her

compr st g2 fiiceSab it Bt dividipgrs 8 RlocTHETHE reifidst il B8in. o
nunber freceivedeatid b¥hehn shid PRkl ARITRN;GAld on ter i nal ;

a transmitting unit for transmitting said generated paging requests to the

ef

mobile communication terminals belonging to said group.

15

29. Arelay device according to Claim 28, wherein said en bloc paging

request contains each set of terminal identification information for identifying
said mobile communication terminals corresponding to each said termination
request;

20 and wherein said processing unit combines each set of terminal
identification information contained in said en bloc paging request that has
been received, and identification information for identifying said relay device,

and generates said paging requests.

25 30. Arelay device according to Claim 29, wherein said reception unit
receives the paging responses transmitted from said mobile communication
terminals;

and wherein said processing unit aggregates said paging responses

received in each predetermined time and generates an en bloc paging



5 an adveg4isemerd unit for perform ng adverti senent of term nal
advertisenent information containing said owmn termnal identification
nunber; a hierarchy unit wherein, in the event of receiving said term nal
advertisenment information advertised_ from another nobile comunication |o
termnal, one of said nobile conmuni ¢&tion terninal and the other nobile
communi cation term nal becones a parent and the other becones a child,

fol | owi mgsporstst ermi ned rules; a second storing unit for storing a child
termnal identification nunber for identifying the nobile comrunication
termnal to ledawherdin saicitrahemésséon unitiradsahits saill pemérated embloE cat i on
term nal beconmes a parent; and a third storing unit for storing a parent

t er ni nalPAZABETESPQNSE; torsaid bBse station. | dent | fying the nobile comunication
termnal to be a parent, in the event that said nobile conmmunication
term nal becones a child. 20 37. A nobile comunication term nal according

to ai m 36, ef ej ' he event .t hat. saj bile co l.cation term nal
beC(C)%mas a par3 %t‘i&?gﬁthée‘agé éﬁflorrdiﬁgé? @‘WB?&? £in §6¥ﬁfﬁly05|ﬂﬁg sai d own

t er m nalcomiginiéa | : ' [ ] idgnt.isfication
nunmber icg r1t£lir ans%tmg%o@;%ﬁbrnggg Piﬁ{éga#@g n‘%tf:isavﬁ' ﬁé&ﬂ@%rﬁ“}a}!&tyﬁ A

nobi | e dagowhtigig;on term nal according to Caim36, wherein, in the event
that said nobile conmunication term nal beconmes a child, a hierarchy

regi strati onandovherein saide¢mbhe pagidgaequestrigitraismidesid vihisadd bage nunber
and said parent term nal identification nunber is transmtted to said
F0425/ 3 8tai1a55, @pdi qantaipsaachset pbtenmeinab identHicatiominformatiomfiori cat i on
term in the event of releasing the

nal. ;accpr.ding. o Cl.aim 36, wherein,
hi et &r cARC yr‘%a?ﬁ“&ﬂ“’%‘ﬁ’e@@&?‘ﬂ“%%ﬂ‘ sermuglcorrespondingdoriaidl has becone
a child est containing said own termnal identification
nunber g%%%‘%k@f)%ﬁéﬁg&t ermnal identification

and wherein said processing unit generates said termination requests for

each set of said terminal identification information contained in said en bloc
paging requests received.
15

32. Arelay device according to Claim 28, which is configured of a

mobile communication terminal.

33. A mobile communication terminal which, upon being contained in a
20 moving unit to which a relay device is disposed, registers location registration
area information indicating which location registration area it belongs to, with
a mobile communication network, using said relay device, said mobile
communication terminal comprising:
a transmission/reception unit for performing transmission/reception of
25  signals with an external device;
an advertisement information monitoring unit for detecting whether or
not said mobile communication terminal is subordinate to said relay device,
based on advertisement information transmitted from said relay device using

said transmission/reception unit; and



nunber igoigensmited to said nobile comunication network. 40. A |ocation
I nformati on nmanagi ng device which is used with a 1 o nobile comuni cation
network conprising a plurality of base stations which perform

conmmuni cation with nobil e comuni cat ig&nn termnals and a plurality of

swi t ches whi ch perform conmuni cationW th the base stations, for

perform ng conmunication with said plurality of switches and nanagi ng

| ocati on registomrobunfes intheeveht tntithdisedtiofgaidintgbileocat i on _
regi stration 15 area said nobile communication termnals belong to, said

| ocat i oncominumeaiion temaimejichgngey froen acsiate of non-sabordinagontotsatidbl e f or
storing, in a correlated manner, a ternmnal identification nunber for

i dent i f yiehay dewisisi toea staterohsubordinatienniransmitsing ahieraxdhigalureigistration

i dentification.nunber corresponding to a poving unit to which 20 nobile
comuni cEAUEHt f@rrﬁgﬁ@nﬁﬁ\ﬁhﬁéugﬁf ngdpniratationgensaid irebay; deviee wsavaid pel ongs;
and I O@i)i-%n tabl e.for sto;i nﬂ% In a CQ{{eI at ed. rr@nner .. sai d. term nal

i denti f i CQONSCTIFBIHCAtoN DEEWORKG, HSIRE SR rARINSSIQV/ESGERION MRy | and sai d
| ocation registration area information. 25 41. A location information
managi ng device which is used with a nobile conmuni cati on network

compri singa 34. UAGhobile Conrbsicitiin RifninAl afcoraftd &5 CIAATIBIWARILAR W L
nmobi | e comruni cation termnals and a plurality of” sw tches which perform
comuni ciat thereweint thatthelséste oftsaid ansbild confridAiabiba%etMindlaiangssng

communi cation with said plurality of switches and nmanagi ng |ocation

r egi st r drpBna stase of rSllbDngmatmnitncﬁauird:lag dehviicth to astatewf nargi stration area
sai d nobi | .e aormuni ca{('ton tegm' nals belong to, said | gcation information

managi nHRAFHHRLORSRIC FRRirobURIt ransmisna Felease sequess fos raleasigg the a
o . A ST B DL R RS ™ °
L denti i galdR, 8iNRSaid krahsHROLibR/CCOHHEA TR, ON

35. A mobile communication terminal according to Claim 33, wherein
15  said advertisement information contains a moving unit identification number
for identifying said moving unit, said mobile communication terminal
comprising:
a moving unit identification number storing unit for storing said moving
unit identification number; and
20 a terminal identification number storing unit for storing a terminal
identification number for identifying said mobile communication terminal;
wherein said control unit transmits said release request containing said
moving unit identification number read out from said moving unit
identification number storing unit and said terminal identification number read
25  out from said terminal identification number storing unit, using said

transmission/reception unit.

36. A mobile communication terminal which performs communication

with a mobile communication network, and autonomously constructs



termnalrémdesepchild, and a |ocation table for storing, in a correl ated
manner, said termnal 10 identification nunber and said | ocation
registration area information. 42. A location information managi ng device
which is used with a nobile conmmuni ggtion network conprising a plurality
of base stations which perform conminication with nobile conmuni cation
termnals and a plurality 15 of swi tches which perform comrunication with
t he basehigtraichin refationspeith@thef imtdikocomnmoicadon weiirfds, bapd yhebiley of
switches and managing |ocation registration area information indicating
whi ch | ceemimunicagos termminah compasingi d nobi | e conmuni cation termnals
belong to, said location information nanaging_device conprising: 20 an
ext ended | ocd B stemng ung fosistening owm termiimal identtfacatiomapmbertiorni nal

identificati.an. nunber for identifying said.mbile conmunication term nal
and a nHiying said macbile commun q@@%&eﬁema sdentifying a noving unit,

| ocation regjs e rea i.nd or on_of said nobhi]e-.conmunication

ter m%nal , an%néd%?ﬁ%%gﬁpplt{}fgg %rwgcﬁfvﬁﬂﬁ%@%# OB&?WPH unit to

whi ch S%&bé?ﬁ?éxh%n?ﬁxfg?mﬁﬁ%\fﬁddtﬁfhiﬁgrsE{ld‘B{w{ %rﬁﬂﬂﬁ’lr@e fifiation A | ocation
i nf ormat1 on nanagli ng devi ce I'ch 1's?used wi a nobrlé commni cation

net wor k member;sing a plurality of base stations which perform

comuni cation with nobile comrunication termnals and a plurality

F0425/ 3129 1@ihiefarchiyturiie whenein) ipéhd oventcofmaceiviagi said terhintahe base
stations, for, performng communicatigon with said plurality of sw tches,
said | ocameéﬁsemnbmf@m@ﬂommﬂgecbémrném@&mmgﬂg:ccunnmm@amm | ocati on

table far stor,in cor,r.el ated nmanner, a ter dentifjication

numbér ftS_F’?i"El%lnPﬂ?ﬁif%Q?% QPQ_P‘ l Wm%ﬁﬁﬂﬁpéﬁwqimﬁgﬂti’ﬂ F‘H?,té‘lll‘? on
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sai d mMyIRWiH detirhfiled $01¥snal is subordinate. 10 44. An en bl oc paging

request generating devi ce, useg’wi th a nobile
a second storing unit for storing a child terminal identification number

for identifying the mobile communication terminal to be a child, in the event
15  that said mobile communication terminal becomes a parent; and
a third storing unit for storing a parent terminal identification number
for identifying the mobile communication terminal to be a parent, in the event

that said mobile communication terminal becomes a child.

20 37. A mobile communication terminal according to Claim 36, wherein,
in the event that said mobile communication terminal becomes a parent, a
hierarchy registration request containing said own terminal identification
number and said child terminal identification number is transmitted to said
mobile communication network.

25

38. A mobile communication terminal according to Claim 36, wherein,
in the event that said mobile communication terminal becomes a child, a
hierarchy registration request containing said own terminal identification

number and said parent terminal identification number is transmitted to said



comuni cerbikoR/system conprising a plurality of switches and a plurality of
base stations , wherein a plurality of nobile comunication termnals are
aggregated to forma group, and wherein one nobile comuni cation term nal
bel onging to said group is handl ed ag 4 representative nobil e comunication
15 termnal, said en bloc paging requéest generating device conprising: a
table for storing which location registration area said representative

nobi | e comobile cemnamitation metwbgt.ongs to, along with storing the
correlation between other nobile communication term nals belonging to said
group and said representative nobile comunication termnal; 20 a storing
unit for storjng termnation requests; and a control unit for readi ng out
said term nat$ﬁgnAr@qbd§tC9mmmwnml teraunabaceonding te £laim 3P, pvhereiny ni ned

time, determning, Of the term.nation requests .read ,out,.those having said
nobile ¢ '\éﬁﬁiq;(r){ek@rsmgﬁleg]h‘@@rtc F%ﬁlégraﬂqfhaf@éﬁ%‘dﬂpéﬂﬁepr esentative

oy e rompw B SR bR Fa RO & e AireRise aiall Y conFhinda st =

request $@m t%PﬁﬁﬁéMheggtﬁbbtiaﬁ @ﬂ%ﬁ@f@ %@%N&%@Qﬁd&ﬁ{ﬁ@ﬁ oh

corresponding to the erm ne rmnation reques{s. 45. An
en bl oc pambes is aansmitted fes&id mabilRVésAnAffieAdbA fictwok ai m 44, F0425/3129
102 wherein said table contains a first table and a second table; wherein
said first table stores, in a correlated manner, representative term nal
identification information for jdentifying said representative nobile
communi cat i orffQ-eArdpgation weformasianomanaging davicewhrahisi usedr withi aon

i ndicatin the | ocation registration. area where said representat.ive
mobitPe cpmBca S RS S FOmEISTag S RiNEA Y, PLBRss Sauons WShc

- i S vl _
ot or mad PSR Ot mBBRIE Commh At A AR A rsling ¢
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i nformation; and wherefn said control unit reads out term I on requests
f rom saiperforming communication with said plurality of switches and managing

jen g’

location registration area information indicating which location registration
15  area said mobile communication terminals belong to, said location information
managing device comprising:

a moving unit table for storing, in a correlated manner, a terminal
identification number for identifying a mobile communication terminal, and a
moving unit identification number corresponding to a moving unit to which

20  mobile communication terminal having said terminal identification number
belongs; and

a location table for storing, in a correlated manner, said terminal
identification number and said moving unit identification number, and said
location registration area information.

25

41. Alocation information managing device which is used with a
mobile communication network comprising a plurality of base stations which
perform communication with mobile communication terminals and a plurality

of switches which perform communication with the base stations, for



storing mpedds once every predetermned tinme, extracts each of said term nal

i dentification information contained in said term nation requests that have
been read out, deternm nes each of said representative term nal
identification 15 information by sear c[pi ng said second table based on each
of the extracted terninal identificatlon i nformati on, groups said term nal
Identification information which matches said determ ned representative

t er m nal perfoanirg comm@nicatibarwith isaid phghHiyofswitohied ahdqa‘ahggirrgegi stration
area information by searching said first table based on sai

r epr eserloeation regrstratiomsdrea 20fordeatior irdicanng iwlhichrtecaton oégwaabiogr oup, and
generates an en bl oc pagi ng . request containing each of said term nal

i dent i f | @rgaisarl mybilecempminjcaupaderminals belpngita, saihlodasioat indermation

regi stration area i.ndicated by said location registration area information
t hat hasTBBRENEHEYVIRE FOHIPISIBEA6. A switch, used with a nobile

are Soor coat AETHEBIGH TAGHE 0P stShutl oA LoRel Bt miipdd WML ot on
term nal RelBRAAbA et iAERHFyinkSE Rlotife LORnRARCAbON IERARRE S0 LA Of her
S el énging to sal

nobi | e conmmunication termna _ group and generates an en
bl oc paghdignt,RlcA & nyingl ﬁidhtﬁ%?ﬁfn?ﬁ@ﬁnbé?%f%@h@bﬂ@%d}ﬁnﬁﬁﬁ@&%ﬁs are

aggregated, and transmts said en bloc paging response to a base station;
wher ei n,tenmomalrtedss aichgldsand en bl oc pagi ng response from sai d base
station, said switch reconfigures said en bloc paging response into

i ndi vi dual 3 logatiopdabledor stprang.cin a sprrelatedimarngr; saidderminal. 47. A
nobil e c m’ruili cation ngtworé@ conmpri.sing:., a plurality of switches; a

pl utdl i ttenpiagendumbeand said logatiandRgistationagfiead NFIERALAN gener at i ng
device, used with a nobile communication systemconprising a plurality of
swtches and a plurality of base stations, wherein a plurality of nobile

tcﬁgwrrgi)icf‘tei ggﬁ%%ﬁ% MSrmAGINEHAhEPinLdEAcE wh#hAERise@ Withhier €1 n one of

mobile communication network comprising a plurality of base stations which
perform communication with mobile communication terminals and a plurality

15  of switches which perform communication with the base stations, for
performing communication with said plurality of switches and managing
location registration area information indicating which location registration
area said mobile communication terminals belong to, said location information
managing device comprising:

20 an extended location table for storing, in a correlated manner, a terminal
identification number for identifying said mobile communication terminal and
a moving unit identification number for identifying a moving unit, location
registration area information of said mobile communication terminal, and a

moving unit identification number of a moving unit to which said mobile

25 communication terminal is subordinate.

43. Alocation information managing device which is used with a
mobile communication network comprising a plurality of base stations which

perform communication with mobile communication terminals and a plurality



term nal sobgkpngbng to said group is handled as a representative nobile 15
comuni cation termnal, said en bloc pagi ng request generating device
conprising a table for storing which location registration area said
representative nobil e comunication Eﬁ)m nal belongs to, along with storing
the correl ati on between other nobile nmuni cation termnals belonging to
20 said group and said representative nobile comrunication termnal, a
storing ofisvifches WHich®rfcricogimanidativie®ith thetshse stadnL fopni t for
reading out said termnation requests fromsaid storing udit once every
pr edet er perfedmingrepmintnicationngithafaid ipdutatityiofawitches) saiddeicationad out,

t hose having said nobile communication termnals 2 5 correlated with the
same reprrtfgémamxvman@gmged@umanmsmg termnal as the term nation

en bl oc. pagi rih FEGAMEe 1DGHIAR Mo SRR & epehied PanmEsm o on.
r equcst s RGBT et fo KRl B mbhileTarhuBjeatish Rebipahe ng:

I on
nf or mt RSAUSEREIAINE AR AiftioRorafy Hdbitd %%%@fm@f“g%@mm@?ﬁn
net wor k smrtbﬁhngalqdehﬁﬁehﬂléﬁ nRmBESEL §&ﬁ6[bﬂ’é‘%oﬁﬁhﬁ§1o%ﬁb Qefininal to

comuni cation with nobile comruni cation term nal ura tyo

swi t cheswillicle Bagdemiobile commmumication terminal ihsubasknateat i ons, for perforning
comuni cation with said plurality of switches and managi ng | ocation
registration area i nformati on indicating which |ocation regi stration area

said i o npbi tlontermnals bel.ong sai atlo
i nf d’mat i on 4‘@ é@ P%‘ngdﬁﬂl“%ﬁ g@iﬁ'&aﬂﬁg.dﬁl%uwsea rll)sﬂeorl ng, in

b | ée@@r@gwﬁ‘??ﬁ% sJsteih Raibrisibe 3 bips iRy f Spitette Fﬂl{‘%r Bfmﬁfy' fnber
cor r espopsiidistatiBng , WhdrBkh A'Plirality Wiihdbile communication terminals are

aggregated to form a group, and wherein one mobile communication terminal

belonging to said group is handled as a representative mobile communication
15 terminal, said en bloc paging request generating device comprising:

a table for storing which location registration area said representative
mobile communication terminal belongs to, along with storing the correlation
between other mobile communication terminals belonging to said group and
said representative mobile communication terminal;

20 a storing unit for storing termination requests; and

a control unit for reading out said termination requests from said storing
unit once every predetermined time, determining, of the termination requests
read out, those having said mobile communication terminals correlated with
same said representative mobile communication terminal as the termination

25  destinations thereof, by making reference to said table, and generating an en
bloc paging request for specifying all of said mobile communication terminals

corresponding to the determined plurality of termination requests.

45. An en bloc paging request generating device according to Claim 44,



15 nobi leoeconmuni ¢ati on term nal having said termnal identification nunber
bel ongs, and a location table for storing, in a correlated manner, said
termnal identification nunber and said noving unit identification nunber,
and said location registration areaﬂhpfornation; 20 a relay device which
Is. installed in a noving unit and I'ch registers location registration
area information indicating which |ocation registration area that nobile

comuni cwhersintsaiditable coatainearfidt vablbiandsasecomyiabdeuni t  belong to, with
a nobil e conmuni cati on network, said relay device conprising 25 a

transmi ssi on/wherem said farst tablerstorest tn aicogrelatedhmannes iropresenepiveon of
signals with an external device, a first storing unit which, upon said
transmi s€rewnalddeptifisationiinformasion forgidentidyngsaidreprasentasmweuniadite on

t i nal hi. h . containiing a termnal identifigation nunber
for 1 derkamuhiCaton Srandl 558 Joctian o SisH aRoR AR ARIorBIR GG AdIGRLING! or oo

Stor Png tpoptoR BeeblraRbhgRe R WATR #SRE enlESenr AR OB R KPRl CHIOR e

for i deneimihdlbalshes:noving unit, 5 a third storing unit for storing
| ocation registration area information indicating a |location registration

area, and a e@adtwhéreinishidwécond tablé boreycnta edrreRitéd mdithe?, &@nge i n said
| ocation registration area upon conparing |ocation regist rati on area

i nf or matteominaladentificariominforthativyi fer identifiyingathecstheemebile vi a said 10
transm ssion/reception unit with [ocation registration area information
stored GOMBRMCAtoR terangalsbelonging ta saidsgronp and edidaepreseatative

e Bt nae Rl IGRR iRRRORFRl AT ect i ng change |1 said first |ocation
Lo o o RS EnE R QM Sond SR rBAd L buP RrthiRhAOA TEGNeds fR'said " 2" °
storing unit once every predetermined time, extracts each of said terminal
identification information contained in said termination requests that have
been read out, determines each of said representative terminal identification
15  information by searching said second table based on each of the extracted
terminal identification information, groups said terminal identification
information which matches said determined representative terminal
identification information, determines said location registration area
information by searching said first table based on said representative terminal
20 identification information of each group, and generates an en bloc paging
request containing each of said terminal identification information grouped

with regard to the location registration area indicated by said location

registration area information that has been determined.

25 46. A switch, used with a mobile communication system wherein a
plurality of mobile communication terminals are aggregated to form a group,
and one of the mobile communication terminals belonging to said group
receives the paging responses from other mobile communication terminals

belonging to said group and generates an en bloc paging response wherein
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transm ssion/reception unit; and a qﬁpgle comuni cation term nal which,
upon being contained in a 20 noving unit to which a relay device is

di sposed, registers location registration area information indicating
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transmtting a hierarchical registration request for registering the
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aggregated to form a group, and wherein one of the mobile communication
terminals belonging to said group is handled as a representative mobile

15  communication terminal, said en bloc paging request generating device
comprising
a table for storing which location registration area said
representative mobile communication terminal belongs to, along with storing
the correlation between other mobile communication terminals belonging to
20 said group and said representative mobile communication terminal,
a storing unit for storing termination requests, and
a control unit for reading out said termination requests from said
storing unit once every predetermined time, determining, of the termination
requests read out, those having said mobile communication terminals
25  correlated with the same representative mobile communication terminal as the
termination destinations thereof, by making reference to said table, and
generating an en bloc paging request for specifying all of said mobile
communication terminals corresponding to the determined plurality of

termination requests.
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managing device comprising

a moving unit table for storing, in a correlated manner, a terminal
identification number for identifying a mobile communication terminal, and a
moving unit identification number corresponding to a moving unit to which

15 mobile communication terminal having said terminal identification number
belongs, and

a location table for storing, in a correlated manner, said terminal
identification number and said moving unit identification number, and said
location registration area information;

20 a relay device which is installed in a moving unit and which registers
location registration area information indicating which location registration
area that mobile communication terminals contained within said moving unit
belong to, with a mobile communication network, said relay device
comprising

25 a transmission/reception unit for performing
transmission/reception of signals with an external device,

a first storing unit which, upon said transmission/reception unit
receiving, from said mobile communication terminals, a hierarchy request

containing a terminal identification number for identifying said mobile
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communication terminal, stores said terminal identification number that has
been received,

a second storing unit for storing, beforehand, a moving unit
identification number for identifying said moving unit,

a third storing unit for storing location registration area
information indicating a location registration area, and

a control unit which, in the event of detecting a change in said
location registration area upon comparing location registration area
information received from said mobile communication network via said
transmission/reception unit with location registration area information stored
in said third storing unit, stores the received location registration area
information in said third storing unit, but which, on the other hand, in the
event of detecting change in said first location registration area following
reception of said hierarchy request, transmits a hierarchy location registration
request containing said moving unit identification number, said terminal
identification numbers, and said new location registration area information, to
said mobile communication network, using said transmission/reception unit;
and

a mobile communication terminal which, upon being contained in a

moving unit to which a relay device is disposed, registers location registration
area information indicating which location registration area it belongs to, with
a mobile communication network, using said relay device, said mobile
communication terminal comprising

a transmission/reception unit for performing
transmission/reception of signals with an external device,

an advertisement information monitoring unit for detecting
whether or not said mobile communication terminal is subordinate to said
relay device, based on advertisement information transmitted from said relay

device using said transmission/reception unit, and
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a control unit for, in the event that the state of said mobile
communication terminal changes from a state non-subordination to said relay
device to a state of subordination, transmitting a hierarchical registration
request for registering the subordination relation to said relay device or said

mobile communication network, using said transmission/reception unit.

49. A mobile communication system, comprising:

a plurality of base stations, and one or a plurality of switches;

a location information managing device which is used with a mobile
communication network comprising a plurality of base stations which perform
communication with mobile communication terminals and a plurality of
switches which perform communication with the base stations, for performing
communication with said plurality of switches and managing location
registration area information indicating which location registration area said
mobile communication terminals belong to, said location information
managing device comprising

a hierarchical table for storing, in a correlated manner, an terminal
identification number for identifying a mobile communication terminal to be a
parent, and a terminal identification number of a mobile communication
terminal to be a child, and

a Jocation table for storing, in a correlated manner, said terminal
identification number and said location registration area information; and

a mobile communication terminal which performs communication with
a mobile communication network, and autonomously constructs hierarchical
relations with other mobile communication terminals, said mobile
communication terminal comprising

a first storing unit for storing own terminal identification number
for identifying said mobile communication terminal,

an advertisement unit for performing advertisement of terminal
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advertisement information containing said own terminal identification number,

a hierarchy unit wherein, in the event of receiving said terminal
advertisement information advertised from another mobile communication
terminal, one of said mobile communication terminal and the other mobile
communication terminal becomes a parent and the other becomes a child,
following predetermined rules,

a second storing unit for storing a child terminal identification
number for identifying the mobile communication terminal to be a child, in the
event that said mobile communication terminal becomes a parent, and

a third storing unit for storing a parent terminal identification
number for identifying the mobile communication terminal to be a parent, in

the event that said mobile communication terminal becomes a child.



