18 JULY 2006 1 DESCRI PTI ON LOCATI ON REG STRATI ON METHOD HRiiNERL4-E

COVMUNI CATI ON TERM NALS, EN BLOC PAG NG METHOD FOR s MOBI LE COMMUNI CATI ON
TERM NALS, AND MOBI LE COMMUNI CATI ON SYSTEM TECHNI CAL FI ELD The present
invention relates to a location registration nethod for nobile

comuni cation termnals, an en bl oc paging nethod for nobile comunication
termnals, a nobile communication termnal, a relay device, a |location

i nformati on managi ng devi ce, an IPESETRIPPHINng request generating device, a
switch, a nobile comrunication network, and a nobile conmunication system
15 1t is known that with nobile communi cation services, generally, the

| ocati ons of m)?id)ie conmmunication termnals such as cellul ar phones and the

li ke are stored CI“S&IQN&EGISJMH@N MEEQQ_ HOR MQHI&I&E called | ocation
ot oG DRI I ORETER STALS B 80, OF bR S R 0
mobi 1 e communt ORI IR AR TN RR P AT AREAMBRI S, o0 area <o

anot her | ocation regist rﬁ@mgﬁcﬂj@gﬁwTEﬁpi stration request which

determ nes the post-nove Tocation régis lonarea is transmtted fromthe
nobi | e conmuni cation termnal to the network. The | ocation registration
areas of 2 s each of the nobile conmunication termnals stored in the

| ocat i oTHGHNIGALJIELIRgi strati on device are sequentially updat ed,
according to this location registration request. Now, in the event that a
t er m nati on Thepeetent onventeon aclatesrtwba lecatiomregistiation metheidnfor occurs, the
stored contents of the location_ infornation panagi ng device are referred

t 0,2 ‘hi B RikzeemERuRisation tarmualsy an endlogpagrmp sethod for mobile

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 is 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 termunation request to a certain
mobile communication terminal occurs, the stored contents of the location

information managing device are referred to, which location registration area



t he subject nobile conmunication term nal belongs to is gejlanmoeed, an

pagi ng request is generated, and transmtted to the pagi ng destination
nobile comunication termnal, via a switch and base stations belonging to
the determned |ocation registration area. s However, in the event that a
great nunber of passengers having nobile comunication termnals are on a
train or the |ike for exanple, this neans that a great nunber of nobile
comuni ¢ae subjece mobid¢ sosimuntcatieausr minalvkelongg éo hedetorntinedeanr ai n.
Accordingly, in the event that the train noves from one |ocation

regi st r PASHE EFQUCSE &S ganerated,| apskirapymitéed & the pagingrdestinagion mabitg

regi stration requests are sent fromthe wbi | e comiuni cation termnals all

e
at once,co%m%lﬁé‘?"él%ger%gﬂﬁtvﬁ% a st An erSkoRRelogg g R YR%rent traffic
of the t wor Kk .t orarily increases drastically. As a techni que for
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train. Wth this nobile communication system the plural nobi

communi @agreanntatber el mobile otni@idatRim terdminalindeaidous]y aghwé ration with
t he af orenenti oned comruni cati on device as a 40 virtual base station device.
On the ¢ogethehawith theptmin.hActordinghyvithe fevent thatehé oan imoves ficanr at i on
area to another location registration area, the _aforenentioned,

communi ©&ileaataeniregistratiosnires ta anethar losakiegiregisitation ateaglReatian a cont r ol
statijon device via a base statipon device, ,thereby realizing representing
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the pl ugg n@prﬂ@teﬁﬁgU}HHI FhtRAsES U siRlatly. Situated within the train

transmt subordination information 1 ndicating subordination to the
af orenent i ongd  tevhmigeafoosoldfy tis probldmr, Fapinese UtexdidhiviedOPateat

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



station device. Accordingly, in the event that a great nwuhgaly @b¢ peopl e get
on a train all at once at rush hour or the like, this neans that
subordination information is transmtted fromthe nobile conmuni cation
termnals to the control station s dgvice all at once. Accordingly, even in
the event that the above nobile comrunication systemis used, there is a
limt to sufficient reduction of comunication traffic between the base

st at i onstpidrcdewned. t he control station device. Also, with such a nobile

communi cati on syste in the event that there are termnation reguests to
each of the PicePaiingdy;indhe svenhthaita great snwnben of pepplsi gt o attraimall
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I nvention provides a Il e contruni cati on term nal | ocation registration

net hod tommegicitRd faffinbetweeniy bascaanvni dutic®and nhé workroll saggbhon
registration area information indicating which location registration area a

nmobi | e dewmmeni cation terminal belongs to; wherein, in the event that the
nobi | e conmuni cation termnal enters into . a noving unit, the 2 s noving unit
makes regi st Ad$9,0N1th ushthmobalsi cemeammigatiertsysiemetiihieey entt that faeteobi | e
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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

“u 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 1n 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



the nmobile conmunication termnal contained therein. Thigyl2obe referred
to as a First location registration nmethod, for convenience. Wth the first
| ocation registration nethod, the nobile comunication 5 term nal may
notifies the noving unit of a hierarghical registration request to the
effect of registering a subordination relation as to the noving unit, with
the noving unit storing the fact that the nobile comunication termnal is
subor di ith¢ saekile cemmunigatioa teeminaldoiloy ingdhethangerhalongs,rial bghalh ofo t he
nmobi | e comnig' cation network. Thii wi | l'ngﬁ eferr 1o a Second | ocation
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nobi | e communi cati on network may be perforned by registering 'a term nal

i dent i f imewingnumiusturing die fatenhat thengobile corhmuniCatiomtarmuaat ion ter m nal
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the |l ocationregistration area to which the noving unit 18 JULY 2006 5
bel ongs méviagnamit mathithé mobdlest@msmumcationmet woirk tmay bepeafaranédf or mat i on
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

<0 communication terminal and a moving unit identification number for
1dentifying 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; whereln, 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



i ndicating the location registration area to which the nghighLe 266smuni cati on
termnal follow ng the change bel ongs, in behalf of the nobile conmunication
term nal contained therein. This will be referred to as a Third location 5
regi stration method, for convenience.s Also, with the first or second

| ocation registration nmethods, in the event that the nobile conmunication
termnal departs fromthe noving unit and the subordination relation is
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termnal may A1861with thBEirgPwr Recoid lo&dtich feiS@a8oh saSRIds! /i theee@st ng the
subordination relation. Further, the nobil e comunication term nal may

notify tthat thevinobil2 commueficitien ternenat depante stomithetrhevinguh#t arghtheni cati on
network. The present invention provides a nobile conmunication term nal
| ocat i orsubegdisatianirelatinn isol¢ased; g madrlegommigmicatiopdermiradnmayi cat i on
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i dentification nunber; and wherein a nobile 18 JULY 2006 6 conmuni cation
t er mi nalcoahmuingcaticayhesininaldema yregti St ghresmobilet deemminitation network of the
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

<0 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



conmmuni cation network, termnal identification nunbers ofg jgpR2b6

comuni cation termnals at |ower hierarchical levels than itself to the

nobi | e conmuni cati on network, along with own term nal identification nunber;
and s wherein, in the event that there is a change in the |ocation
registration area, only the highest order nobile comunication term nal
registers the location registration area information with the nobile
comuni catrimnunicatienrtermiialsat the highest oetler registens,aa theSnablel ocat i on

regi stration nmethod, for convenience. The present invention provides a
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relation; wherein a mobile communication terminal serving as a child notifies

15 amobile communication terminal, serving as a parent, of a terminal
1dentification 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 thereis 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



network, location registration area information indicatipgyhifhe ! 0cation
regi stration area nobile conmunication term nals belong to; wherein plural
nobi | e conmuni cation termnals are placed in a hierarchical subordination s
relation; wherein a nobile comunication termnal serving as a child
registers, wth the nobile comunication network, the term nal

I dentification nunber of a parent and own term nal identification nunber,
upon. rRgaitidmn@ggistiation nadthod dentrégiseing nwithredgiobileoco mmundicheion

comuni cation term nal serving as a parent; and wherein, in the event that
t her e i Betwaotlgigeation rémsiratieniarea dnforgaatiomindicatang avhichd ooetiohe

communi cati on network updates the |ocation_  registration area information
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t er m najdentifedtitid Aatbep frotitemotHRcofehenication@Bihil Qefiniccad hon term nal
serving as a parent stores the termnal identification nunber of a nobile

comuni patentnane wherein, sethe syens thmtchetadis ackangeeiethe lacatiome event t hat
therg is a change in the location registration area, the nobile
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registrati.on area information .wth the nobile communi.cati on network. This
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mobi | e tShvddi¥ndf06 a comuni cation term nal may notify the nobile
communi cation network of the

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 1dentification 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



termnal identification nunber of the parent nobile compygatdey term nal
and own termnal identification nunber; and the nobile comrunication
network may rel ease the parent-child subordination relation based on the 5
termnal identification nunber of thg child and the termnal identification
nunber of the parent. Further, the child nobile comunication term nal may
notify the nobjile comunication network of . the termnal identification
nunber 6PIURENISAHERCHRINAIRAY 8Ok dhe itaebile cosmmpBIralaHBEtWOEK PhEigar ent
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nunber of the parent nobile comrunication term nal and own term nal
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rel ease r est to t.he .parent, bil e conmuni cation termnal, and the parent
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terminal of the terminal identification number of the parent mobile

communication terminal and own terminal 1dentification 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

. 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 identification 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



perform ng comuni cation with a nobile comuni cati on netjggukyweboech stores
whi ch location registration area the representative nobile comunication
term nal belongs to as well as the correlation between other 5 nobile
comuni cation term nals belonging tod¢he group and the representative

nmobi I e comruni cation term nal; wherein term nation requests occurring

wthin a predetermned tinme are stored; and wherejn, of the term nation
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communi erithmna pesdeteahmesipgnief aredstoyed; lmdewhbtein, phthe@rmanagen. This will
be referred to as a Second en bl oc pagi ng nmethod, for convenience. Wth the
second &aqbess, thage vythrthaombilpeammhenieatiphdermmeals coceiated toghei nal s
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the representative nobile 18 JULY 2006 10 comuni cation term nal, and the

r epr esela¢ pagingplEquest snrans mitédto the location registration area where the

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.

.d¢  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



termnal may transmt the pagi ng responses that have beeg jyggeowed, to the
nobi | e conmuni cation network. This will be referred to as a Fourth en bl oc
pagi ng net hod, for convenience. 5 Wth the second en bl oc pagi ng net hod,
upon the nobile communication term pgls each receiving the paging request
fromthe representative nobile conmunication termnal, the nobile

comuni cation termnals nay each transmt pagi ng responses to the

r epr eservoainvaicaiind termoainandcthiel representatinad mainte commepicasiont at i ve nobi | e
comuni cation 10 term nal may generate an en bl oc pagi ng response obtai ned
by aggr égEmin r6ay transnphthepagiegpespensasihat have bseareceyedy éa thand

transmt tQis to the, nobile cwhcatigg ne%vvor . This_wil] be {eferred to
as a Fi fPADHA COMYBUBKALIN DY eikd, Thisr wHbRe A to ¢ arFQwah s bl or fifth
en bl oc pagin t hods, the nobile 15 comuni cation network may conprise a
pl uralitp{j)‘gg@g%é%goatgﬁqmv%ﬁn%' plurality of switches, with the nobile

co nicatio L) r LtL ' s to the

reBTrrgerent ati \%ﬂﬁr&g% B%@%@Tﬁﬁﬁ%tﬁa&ﬁ% giegﬁﬂgfﬁb%mgﬁmﬁ er transmtting
power a ?ﬁr)’ﬁﬂ : etlgﬂﬁ A fech &9%@ tih,ag With the base
stations?O ez%@év%v}(frft e Pe%serre e%%“ﬁ@ﬁ”%?)?%@%? _ Zfed\}gntthﬁ en bl oc paging
met hod, répfeseftitidil @obee dhhidi€afion térntinabl the MabilBTomalrdcafibg mobil e
comuni cation network nmay conprise a plurality of switches and a plurality
of base tetminad$isay eadihtrahemiepagingniesponsesnotheaepresentatted nobiler m nal
transmtting the en bloc {)agi ng responses to the switches via the base

st at i onsommani¢asianmeroline ,mddgmir@pr@;entml\@mmmlﬁ pemimgnicatioonse t hat has

been)recei ved and generating the paging responses. Thjs will be referred to
as &h EtgHRH MY BENGEAE AG %Qmaglnsﬁemﬁ@tﬁg&cp by ageregalipn &f t hr ough

SR PN S R S T N T
term naleommunication network. This will be referred to as a Fifth en bloc paging
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,
for convenience.

With the first through eighth en bloc paging methods, the representative

mobile communication terminal may be a predetermined mobile



The present invention provides a relay device which is imsfmalyl?eosin a

nmovi ng unit and which registers location registration area information

i ndi cating which | ocation registration area that nobile comunication 5
term nals contained within the noving unit belong to, with a nobile

conmmruni cation network; the relay device conprising: a

transm ssion/reception unit for performng trans m ssion/reception of

si gnal scominmnigationttermeialdevi ce; a first storing unit which, upon the trans
m ssion/reception unit receiving, fromthe nobile comunication o) termnal,
a hi er ar chy Fepeesent anyentiomgravides i reday deiee which isonstallesein 4 or
identifying the.nmobil e .comunication term nal,. stores %he t erm nal

i denti f lpgr\lf%%‘iwillﬁﬁtregbﬁéﬂﬁéeﬁa?‘éeéP&’é&EahQnsaéEBrHH AMAURMY unit for
storing, ,.heforehand,, a movin ni-t identjficati.on nunber. for identifying
the novinsicRisE SRR Py risistigtinn: dreR shalARbiR bt RicHToR g1 ot r at ) on

ovihg =t St it i . regi e |
i © wnig Tl Gortaled P UepRwiRgaidie Bl ® WAl ATnBbER: N7 oG ST at on
area_upeOnfdiiitatifl RGBtkOthe febd) HeyRid QsmBERM: or mati on received from

t he nobil e conmunication network via the transm ssion/reception unit with
| ocat i ofranSisslioireCsptisiedniti fof PeffBrndin gt AiKdissibr/AephohtoS$ighalkg uni t,
stores the received l'ocation 2 U registration area informationin the third
st or i ngwuth an elternahdevicepa firsestotrhey unitambichi, npohehevent of detecting
change in first location registration area follow ng reception of the

hi er ar cHRNs@iRsaQn/re¢epiyhiing receivengys pn theemobele commguuricatipBn r equest

I S NN e
 ransm by ik B s it Gk (utL Bbes ARG 1 ot oy

devi ce, j feitifi GRIMHEMUBPER thihﬁs%%lei%@%iéﬂ%nﬂrs‘?&iﬂg%rﬁt F smgg{i ce for

performng conmunication wi _ e cémmuni cation Hetwor n a
pl ur al i byforthdd A6 38 ainilidenkif] catioermumibes fooildntifyimeatie aloviaggr egat ed
and registered as a group, and ) ‘ ) ]

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



wherein in the event that there are term nation request s;g¥dii Mod
predetermned tinme to a plurality of nobile comrunication termnals

bel onging to the group, an en bloc paging request which is a conpilation of
t he pagi ng requests 5 corresponding {9 the term nation requests is
transmtted, the relay device conprising: a reception unit for receiving
the en bl oc_paging request; a processing unit for dividing the en bl oc

pagi ng meelde commtunivasiondenmieadesiare aggacghtgd madarcignsierdtbapagnogp; @agdest s
and a transmtting unit for transmtting the generatﬁd pagi ng requests to

t he nobiYRetedhiuHiCaYGmthakihere are teanmagiongeguests withgp aupedetaranuged) pe

R T LT o
e
or ocee LAk ABbRaFRT MO SN S e e A ARGl gy of et on

i denti f | bh [ Ifol iy i | apnd generating
t he pag??}igp I?ﬂé‘%‘eg? g@'ltﬁﬁgué\nﬁlfl&gg&rlgi%é F}g:dé?%lggbgglrrgﬁeir%(ﬁ%glt’g device, for

conveni groeesstnuait, fonidividinme tixeentdoc paging eadqurst thitchaobederespivedi cat i on
network may conprise a plurality of switches and a plurality of base

st at i onandvganieratmeg taphging eagiests; aadretansmitting nardor ttandmiktang like base
stations, and containing each set of termnal identification information
for i de8ENEIAtagd pRBINGHIIUCStS Oolheumodie GHNIBIHE PR teERNAS BAINNEINE t he

termination requests, and.the .2 s.processin ni.t nerating the term nation
req’u‘ésti(’%&‘i’ gEy @ES Wgﬂtbl‘?eretf%‘frﬁﬁiﬁ‘alas QS%&#F%@% I??rffé’lrrrat i on cont ai ned
in the gi ng requests received. This will be referred to as a
2BnbLAL R
Fourth refa evi'te, for convenience. Wth the third relay device, the
y y

et o, oAV SO SRS, T OMBeRS KOS R e vt =
aggr egatacly sthef paaiingl idespditaedn @dermatonfoeadéntifying the mobile
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.

L0 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



predeterm ned tine and generating an en bl oc pagi ng respsIvey 206 t he
transm ssion unit transmtting the generated en bl oc pagi ng response to the
base station. This will be referred to as a Fifth relay device, for
convenience. 5 Wth the second through fifth relay devices, the relay device
may be configured of a nobile conmunication termnal. The present invention
provi des a nobile comrunication term nal which, upon being contained in a
nmovi ng PEPECSSHNEMNEREEIEgRang @l&,p@gmgsre@pgp%semcew 582615 | ocati on

o | ¢ DERARGRIRe B RDBIA e RO DI PRGN EORC. 04 6° the 1ol ay

e oo e TR B SN s AR, S PRI LB om0 816 of i gl
‘é"‘e{ gcf‘.” rl\)%%ﬁfa{ﬂﬁ)'n.d?ﬁkc\%éll B3 I%T'é’rg&lﬁ k&ﬁ?‘arﬁiﬂﬂ‘{e‘?égﬁkb% R‘BPFBH%H gl t for
I ng ether or not the nobiTe communication term nal "I's subordinate to

1 s ¢he rel ayigeheé Secditf fiftold h@ﬁﬁ&&ﬂaﬁ%ﬂ&eéﬁh@&@ﬁ !d%\/ibégﬂﬁ”'btet ed from

the relay device using the tiransm ssion/reception unit; and a control unit

for, incohéiguesdof atmabileh@minunécation tegntinkl.| e communi cation term nal
changes froma state of non-subordination to the relay device to a state of

subor di nat i ofthetpresentiihvengon proerdeschinodliler @gnsumacaton tegnastl which,

regi stering the 20 subordination relation to the relay device or the nobile
comuni 8RONAEIRG cavtaned dnfgmoryeng Bak<e Wwhidna relayslaviee isdisposes wil | be
referred t.o, as,a First .nobj.le conm¥ni catt.i on term nal caonveni ence. Wth

f
the firESSIStsEs IQcatigmirgisHation A es HIQEMALOR IHICAEnWFR OGN at o of t he

et 1 o SEPHOHER 4B 1 GIgnaS so  WERPEERABTh Bt oo AN B vy~ *°
eray TR OB T oL ol AR R (AN BRI L 2t fon To The

transnm singitisseaftteption ivnit Wrtgerfdieninigr thnsmiNsien/ecosptivicef sighaler m nal ,
t he advertisenent 18 JULY 2006 14 inforrmation may contain a noving unit
i dent i f vith anrexeemmiab dey mwe; iageadviertisemgent information monitoring unit for
detecting 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



the nmoving unit, and the nobile communication term nal nRYuEPIRs S€: a
nmoving unit identification nunber storing unit for storing the noving unit
identification nunber; and a termnal identification nunber storing unit for
5 storing a termnal identificationnunber for identifying the nobile
comuni cation termnal; with the control unit transmtting the rel ease
request containing the noving unit identification nunber read out fromthe
novi ng infoimatidamnay icoatainra movieg ustiordemgi fioatio namambbe forerdentdlying

i dentification nunber read out fromthe term nal identification nunber

st or i ngthenmoying unif, and the mebidercesIBHNIcat oM teomingl may mpriseedt i nvent i on
provi des a.nobil e co ni.cati on termpal which perfqorms communi.cation with

a_mobi Iﬁloﬁéﬁ&ﬁmtclﬁ]@% cgelpwuwbamt_orm&_ Baﬁrfewcgm%g) Emlggbmr& ar chi cal

Communi G ie A Binimpepoi » SRR ideniicafod it SAROEREN Bor i ng own
uni tat orrAernt Mo Lot St o or | n

L orh napeortiE Y eGAhL Bl rloBE bt By B ot S0 o

adverti g nibﬁﬁﬁﬁrf&t 1CQAthAHY &Qnthgleuﬁ‘f"'i‘rankﬁpfﬁﬁgkhé AABAdd t&iifelsPn

nunber; a hierarchy uni't wherein, in the évent o recelving the term nal

adver t i seR@iinkthe MeYingrume Yeeitifestidn atinithatread dut Tebinl theGRABVIHY cation
termnal, one of the nobile comunication term nal and the other nobile
communi eait ildenti fcatiomhubdarstsriag parieand ahel térdneinal bdentificatoregumbadri | d,
followi ng predeterm ned rules; a second storing unit for _storing a child
t er mi nareaddauitfiromctire termmatidentibicatioamumbenstoring wolsj usingdbenuni cat i on
terminal to be.a child, in the event that the nobile 2 5 comruni cation

t erdi nallABUBEERN/ECERUOR UNIEnd a third storing unit for storing a parent

Tl pd Sl S B O G IR
! o e B ] . Attt
comun; RSB EaimaRiction Wi Lionie bfLARA AR’ 12 econd

mobi | e SATRYRAERT) @BnsQLSIsTHkrarcRidal SeRitidMs withlothBEmobile

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
recelving the terminal advertisement information advertised from another

2 oE 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.



mobi | e communi cation term nal becones a parent, a hierarghykegsStration
request containing the own termnal identification nunber and the child
terminal identification nunber may be transnmitted to the nobile 5

comuni cation network. Also, with the second nobile conmmunication ternnal,
in the event that the nobile communication term nal becones a child, a

hi erarchy registration request containing the own termnal identification

nunber and t Méthahesé¢corndmubikd comentnichtiohitermmalibar thagvée thaadseri tted to
the nobile 6 conmmunication network. Also, with the second nobile

comuni gaobide coammunmiationrter menavizstonés a parerts arhgerdrehjiregstrtiaral rel ati on
after the nobile comunication term nal has becone a child, a release
request reguesticantyningthewwndenimaal idestificationtnwmbenanddhe ghildt he par ent
termnal identification nunber may be transmtied to 15 .the nobile

communi dekmurl Adenipcatiomau dRRY bs\iersTBKtes @ thgemobileocat i on i nf or mati on
managi n%ﬁdevi ce which is.used with a nobile conmunication network

conpr i sicRGRUBIGALAN REIWRTK. hase st ations whi ch perform conmuni cation with

nmobi | e communj;cat.i 1 nal Lt f it ch ' rform
conmuni cat i o%‘lgﬁ ’t\kﬁlﬁpﬁgé gég&@(g@O@gﬁgﬁbﬂﬁﬁgﬁmﬁe@f@ﬁéhgnE@%ﬁghﬁggﬁﬁon wth
the plurgli - ] : ' ' ' (Wa)eH

e Pl ULl cHMREIRIGAN e RPAUCOMACTENAn, SORESHER HOBGRERP
communi ¢agiédt dodtdthid thebswangrignaltidentifeatioAhurmbéPandithe par@nagi ng devi ce
conprising: a noving unit table for storing, in a correlated manner, a

t er m naltermard] idemtéficaiomnobder fmay baanindmyittegl @ thebinobi25 communi cati on
termnal, and a noving unit identification nunber corresponding to a noving
uni £ 0t o oRmEINAGsidnenetwarkini cati on terminal  having the term nal

i dentificatiqn number belongs; and a |ocatjon table for. storin Ln a
correl at ed ﬁ@rwtﬁﬁhe ﬁ%‘??ﬁié‘@?ﬁ%ﬁﬂﬁm%ﬁmﬁmﬁ@ﬁ@éﬂahh@l theeveRbof ng unit

dent {1kl A2 LB BCA e SR B Aaf o Rl RO 1°
Managl Ngecome a child, a release 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



device, for convenience. The present invention provides g hQ§aohdn

I nformati on nmanagi ng device which is used with a nobile comuni cation
network conprising a plurality of 5 base stations which perform

communi cation wth nobile comunicat{gn termnals and a plurality of

swi tches which perform conmuni cation with the base stations, for performng
communi cation wth the plurality of switches and managing |ocation

regi st r anfoomagirosa Thisownthbieaefémed ¢aias mgFinkl loicationanfenmatieyinsanagingn ar ea

t he nobi | e, communi cation term nals belong to, the |location 10 information
managi ngeu&ﬂ,é@r@@mmgnﬁgz a hierarchical table for storing, in a

correl at ed rrﬁgner, a termnpal iden ifii:ati.on nunber for identifying a nobile
conmuni cat i oANE HESGTHIINYBNHAN PrEYIiEsta [ogaHoR IGPHNARN TARMAFINERRNIES nunber

of a nobi,l.e, comruni cation rmnal to bhe a child; and a.location.table for
ot or i no WHiEdS B3 avith adehiirdotmyeieation REMoRk S TPrling 8P WA Shnd ¢ he
15 | ocat | St h.O ' ' -hi 12 rced to as a
second TrE SRS RiSIBR RS AA cthl it Rt oI Pl cOBmENER e or osan

I nvent i QYd [ ' H BB EGIITﬁjﬁ‘—Y : ' ha used
with a ?rr%} | ngwc%mml{égitlﬁgn&r?e\#%l?i%%? PSI ngﬂia p uraIPIi%tﬁ gllogl;\k’i:t@atgg stations
whi ch péatekmteARTTsH safoaning tomimbhicatioanwithi thatplamlRg dfeiwitoRésandd a
plurality of swi tches which perform conmrmunication with the base stations,
for per hmamagigg docation cegiswatientared efopnatadn indicdtisywhible doeatdon managi ng

| ocation registration area information indicating which |ocation,

regi st r &¢gishratipaaren gheombite communicatioariersimalpdetongtarihetlocatir | ocati on
i nf o mati on managi ng devi ge conprisi.ng: an extepde Iocaftgi on table for 2 5
st or§ ng NORMALE ANAZHIE Wﬁ@r‘%onaplilél%rgii @Qﬂler%r& 1Gal itabiei IoR SIRMBS, 10 8¢

I denti fying,the nmobile muni;cat i o erm nal, and a noving unit .

- dent i 1 RS st p SRR S0 RHgA QO bRrty & o AR Shinlabiles ¢ at i on
area | i f i ni,cat : ] : kg unit
dont | 1 EoRiBAICARGR tenifndNO e (ATEMY 8l ROk AECIRAL IO EbER Von 15
JULY 2006 almobileBomdnuinic&thvtatntiahbto BBiaschild; ardba et fioethble fas a Third

ocat! Ogtoring, 1n a correlated manner, the terminal 1dentification 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
identification 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



i nformati on nmanagi ng device, for convenience. The presengjunyends on provides
a location informati on managi ng device which is used wiwth a nobile

comuni cation network conprising a plurality of s base stations which
perform comuni cation with nobil e cadrmuni cation termnals and a plurality of
swi tches which perform conmuni cation with the base stations, for performng

communi cation with the plurality of switches, the.location information
managi n{FT@RNALE %Q?%Bmaﬁﬁg:ﬁ%‘@f%%r@g@t%ﬂ%l&ﬁf%aﬁ'&n storing, in a
correl at eﬁ mapner., .a t er mynal ifient i fication nunber for identifying the
nobi | e '@&%Hagww&@’ %c%qvﬁ?l?léﬁ?'st ration area information of

e o T e e

a nobi |l e communitcati on term i'C lon tTerm nal
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managi ng device, for convenience. 15 The present Inv _ ovidés an en

bl ocs pabhsg stagiovune Svhiebnserdin Gonsi@Minicatiors @dthMridbik cORinheniecatiani cat i on
system conprising a plurality of switches and a plurality of base stations

, Wher eternanplsuard atplucditywfisvatclmsnwhinche peirfonnt evmimatisaor vaghrthgat ed to
forma group, and wherein one nobile conmunication termnal belonging to

t he grobpse staiond) Er perfermmgpeemantnicatiensiithithe pluraliy edisvoitches, i nal , t he
en bl oc pagi ng request . generating device conprising: a table for storing
whi ch | H@‘é?‘?f@gioﬂe'@ QETR3HOR AAnLRS e 166 FPBYRHIBE] 3k e qaeéi 106RHERI cat i on
term nal_,helon to, .alon ith storing.the correl atiqn between ot her

robi | o AR St iR SHineleted pibgics: pi el LG A mRRADEE 8

represe ' | &ngﬂmh' [ﬁﬂi-' 3 1{H1 gﬁ! ' 11, for storing
term nam %ﬁif&glcgfe}g gi;%)bgnd a con IF%{?OEE(? orl ’ %%gﬁpﬁgé%%t{ﬁﬁlggtéar m nation
request gnfoirAEtionco Sihe mbBileHomPMSEc /Y YerPhi®d ! £1d"h B&gnirkal e, det erm ni ng,
of the term nation requests read out, those having the nobile conmmunication
t er m naidenttficaticat rdmbier lof samebilbecorapruas eatian itereninab bo ivehichrtheni cat i on

termnal as the term nation destinations thereof, by 18 JULY 2006 18 maki ng
r ef er engwhile eommubicationrngrminad issubordinatn 'Bhwcwpigcrrgfm@@é@tawaor

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

4 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  a storing 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



specifying all of the nobile comunication term nals coryiseginendbeng to the
determ ned plurality of term nation requests. This will be referred to as a
First en bloc paging request generating device, for convenience. 5 Wth the
first en bloc paging request generatismg device, the table may contain a
first table and a second table; with the first table storing, in a

correl ated .manner, representative termnal identification infornmation for
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that hagentggn figrdatletandigtecsndidttle; fagntief fitheableptedapt at ave term nal
i dentification informati on by searching the second table based on each of

t he ext canetated ananmer| réepres¢nthtivatterminalfidenaficanon igforupitian foe t er mi nal
identification information which nmatches the u determ ned representative
t er mi naldenddfiying thearépraseniagy enobre commumicdtion tenminaloded leratiai st rati on
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det er m ned. gl’he present 1 nvention provides a swtch, used wth a nobile
comuni gddritifyi ﬂi@ﬁth@ﬁﬁ@bﬂe@oﬂmmﬁ'iédtibrpferﬁﬁhhlsebélﬁﬁggfg;]%)I-’iltﬂd) rowper m nal s

are aggregatéd to forma group, and one of the nobile Y 2006 19
comuni enditbe representats ettet mmualndent fichtogrinfiprmateen;axl theecqrigohygnit
reading out termination requests from the storing unit once 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
.y 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



responses from ot her nobile comuni cation term nals bel oppgung 2es t he group
and generates an en bl oc pagi ng response wherein the paging responses are
aggregated, and transmts the en bl oc paging response to a base station; 5
wherein, upon receiving the en bl oc pagi ng response fromthe base station,
the switch reconfigures the en bloc paging response into individual the
pagi ng responses, which the switch outputs. This. wll be referred to as a
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a plurality of t ches, secon our ocation i nformati on nmanagi ng

devi ce, saitth twoﬂﬂ%@lﬂds fiRbénh Bloc paging xfeaf;bﬁse frtonindaiduBRtbgp | PTI ON OF
THE DRAW NGS Fi g. Is a block diagramillustrating the overal

conf i gurespansesf whichhtiis $witch ompitsat Thus wilkbereferoamt th ag atlarst switsh,

enbodi mrent of the present invention. 2 s Fig. 2 is a block diagram

i | | ust r 407 GQNYEREBSR i guration of a noving unit in the nobile comunication
system Fig. s a bl.ock di a%m'llustr I ng the .confi uratiﬁn of a nobile

comuni cat | OI%FEIFEW{&I InyEntifg Hrgpidcs ERTTe) ‘E‘%W‘HH“Q?QPB CIMOIK 4 is a bl ock
0 23 2T bLSTARES PR, SESVhEHRe ' APl BARS VRl bR ER ¢ 1,
di agr amydé Hﬁgfn%t fe'aﬁeghgex‘félﬂﬁﬁgtcﬁeﬁée.a | ocation table in the
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

1n 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



nobi | e comuni cation system Fig. 6 is a diagramillustrgijuig Jofe contents
of a noving unit table in the s nobile comrunication system Fig. 7 is a
sequence diagramillustrating the operation of hierarchical |ocation

regi stration in the nobile communicajjon system Fig. 8 is a sequence
diagramillustrating the operation of |location registration in the nobile
communi cation system Fig. 9 is a sequence diagramillustrating the

oper at i enfarmatwireaminagingdevsecini thel mbbiatdomamuadtatiomsystan.n t he nobil e
comuni cation . system_ Fig._ 10 is_a block diagramillustrating the

confi gur at i oF1®f & adkgram dhsirating thencentenisref a locatiomtable 18 dheuni cat i on
system according to a second enbodinent. i s Fig. 11 is a diagram

i 11 ust r ARPPHe CABBRBICAHOPNSHESs of a | ower order terminal managing table

cont ont & of  Hit b Erecam | teTine Meecontzpls o s Ghitivecunit (P BB H'g
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Cor f naP 0B REMI bl Aok on cyatem Fio. 14'is a diagram
| I'lustrati ”gmg ’Pi%aérﬁé@éﬁcet(ﬁ‘i‘ﬁg?éxﬂrigﬁs&ﬁﬂhgrthé offfeéﬁioﬁ OffitRRchrie used in

a nobile co I cation"system dccording to~a thrr enbodinment. Fig. 15 is a

sequencogdtis AéBibirhtioh 1AthemAbite toiimahicarionalyiseimof en bloc 2 s | ocation
registration in the nobile communication system” Fig. 16 is a sequence

di agram i | | uFig.& isng se¢dueerioel diagraig ibpstratingrthefopehatiohioélecathomal rel ati on
in the nobjile communication system Fig. 17 is a sequence di agram

i |1 ust r #eg1styatipe ingheanobile sommlaieAtion sységivst rati on of the hi erarchical
relation via_a gﬁ)bi | e communj.cation _netwark 18 JULY.ZOQQE zll[anET in the

mobi{ e commuRl&at 1Soh SQYUGNGH lﬂg&mﬂﬁuﬁgaﬁnait §ORGTAUOR &L TEXARHI N exanpl e of

the st Oix(iaedra(r:c e foséaﬂ]:)narrégistration in the mobile communication system.

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 1nitial 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 1s a sequence diagram illustrating the operation of releasing

registration of the hierarchical relation via a mobile communication network



extended | ocation table used in a nobile conmrunication sygugmnescording to a
fourth enbodinent. 5 Fig. 19 is a diagramillustrating an exanple of the
stored contents of an extended |ocation table used in a nobile

comuni cati on system according to az2ififth enbodinent. Fig. 20 is a bl ock
diagramillustrating the overall configuration of a nobile conmunication
system according to a seventh enbodi nent of the 10 present invention. Fig.
21 is alNbbakths mphils commenigating sys€onfi guration of a | ocation

i nf ormati on nagi.n evice in a nobile co ni cation systemaccording to
e Soventh Bapdd i dagramlllsRalBaian exanRploar dig Sored Cogants it
illustratina t.he stor contents of .first and .second 5 tables. in, the

byst om Chefded 5c 218 BhigREAh A Qobilel R EERPRGYs S Gicordinld il B

pagi ng S Ef‘{ & aging requests in the system Fig. 24 is a block

di agramii rbzﬁ ﬂ'gen?he configuration of the nmoving wunit in the system 20
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in the system™ Fig. sequenc I agra ustrating t operation of

hi er ar céxtealded locaio® fableqisetiriata mobile ddtﬁrrﬁy(ﬁb@ﬁbn%g'gterﬂ accordinpeignce
diagramillustrating the operation relating to en 25 bloc paging requests

and pagfifilp embodaneni.n the system Fig. 28 is a di agram expl ai ni ng an
exanpl e of operation of a control device relating to _generating of en bloc
pagi ng r equdsigs 20rs anlogkslisgranriiljusteating the ovaplieonfigusation iodg t he
S AR T MRS I RN T
1 o\' present invention. |
Fig. 21 1s 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.
2 oj 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 1s 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.



Fig. 31 is a sequence diagramillustrating the operationg fghalhd1g to en

bl oc pagi ng requests and pagi ng responses in a Mdification 1 of the system
s Fig. 32 is a diagramillustrating the contents of paging requests in the
Modification 1. Fig. 33 is a sequencg, diagramillustrating the operations
relating to en bloc paging requests and pagi ng responses in a Mdification
2 of the system Fig. 34 is a block diagramillustrating the overall

confi gur at i ohigf3(kisca dmgram idhistatingathiecroregsts ot paging dequedts iathei ght h
enbodi nent of the present invention. Fig. 35 is a diagramillustrating the
stored &8¥8iCEhts of first and second location tables in the system 15 BEST
MODE FOR CARRYI lg(i) QUT THE I NVENTION, <1. First enbodj nent> <1-1:

Conf i gur at i ofil®P ltisa sgquenceHagiamallysicaiing the epsrationsighating (R €Nat i ng t he
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novi ng M{)Hg“?caitﬁ)nal.. mass-transit vehicle such as a train or a bus, and a
train w e used in this exanple. Also, though only one noving unit 2 is

shown in Fi gFigl 33 R 4 &&juente dHagfard ﬁﬁawﬁtiﬂgm@@bpefatidr@i rRfattn€Xd eh, and
rel ay devices 21 are installed Tn each. The nobile comunicati on network

NET conpiocpagipigueguebdemdspagingnespSnses id-2Modificatiah Zof tlihepsténi., 4-2, a
gate relay swtch 50, and a location information nmanagi ng device 60. The
base st ati onE1g-3#, is3 block-diagramdllusossdgahe pvedall eonfigudation ef aal s, 18 JULY
2006) 23 each form ng a base station area 4 (denoted by the sympols "4a"

t hr-glighMORMe commumicatipn SYRICTh acEOEdiBg; toranseighth emhadimens OLiRgr of n

wreles ni ce*ti on wth the base stations 3 nmaking themup is possible.

In the ?’5‘%% 'Ii%fnh(gl

Fig. 35 is 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 1s a diagram illustrating the overall configuration of a mobile
communication system according to a first embodiment of the present
<0 1nvention. 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 1s 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 1s 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,



shown in Fig- 1, the base stations 3-1 through 3-6 nake igyuilyecbase station
5 areas 4a through 4f, respectively. Also, the location registration areas 5
(denoted by the synbols "5A" and "5B" in Fig. 1) are groups of plural base
station areas 4, and are provided iny& nmanner corresponding to the swtches
4- 1, 4-2, . In the event of transmtting a termnation request to a certain
nobi | e conmuni cation termnal 1, which | ocation re%i stration area 5 the 6
mobi | e €gsminrmang erlbasersiatien ared 4 (demetedrhsithensymbeds edan HweughndHia

term nat.i reguest is transmtted fromall base stations 3 belonging to the
det er i ied 2oLkt 156 basgistation AEASA ake reagidhencdn Wireleah CAmYBUBK AN t hat
the |ocati egistrati area represents.the yange.i,np which to transmtt
2 or i R RS SRS SR e Se B PoBibl” A B ORI fsves. upon &
railway bi - are t. Pl S [ i | )

conmmuni nglp P@lnh} g}% lr’iaﬁ g%%sélgtét%ﬁl%@gé@g?@gﬁ @ﬁ?%p(%’ﬁgﬁgg{g@é}éﬁ%e i ke,
can ¢id ' i | 2G5 A, € | - t h pl ural
oot i onract & iboubh #, PRy, A BKTot R R g e Fi 0. 2
is a bl gaknéleddspiid $ymbblats AY ande' SBNn Bik.al)i 8 Gouplof plavdlishseni t 2
relating to the nobile communi cati on system according to the present

enmbodi matdtiorAgresisclyandrareprodided ipa nhdrenermorngsponiding to she switchasl 4+ al

mobi | e communi cation termnals 1-1, 1-2, ---, besides the relay device 21.
25 The rleMay, devircthexlveansgfrtranssnitng iadesmanation z&qeesdie a¢ertaion/ r ecept i on

unit 211, an advertisenent infornation nitoring.unit 212, ocation
i nf or ratNeRLIE COMmMYNIGRtOEsMipa vwﬁgcf%%t@w&gﬂstg%tmar%g (d‘?rat i on
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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.
2 o 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



comruni cation with base stations 3 nmaking up base statiopg af82feé in which 5
zone the relay device 21 exists, and al so conprises an antenna 211b
extending inward into the noving unit 2, for performng wreless

conmuni cation with one or nore nnbhég conmmuni cation termnals 1 contained
in the noving unit 2. The advertise t information nonitoring unit 212
obtains advertisenent information transmtted at predeterm ned cycles from

a base X 6staadarftfolduniy (ot siOWh PG conteoBifigshletynpoadhatson unit 211 , which
it nmonitors. The advertisenment information contains |ocation registration
ar ea i nf or maflihersighalr tramsanission/necdpimat uen 2dganpaseoanantesna Pda
advertisenment information nonitoring unit 212 nonitors change in the

| ocat i orextendizgraitivands froan the oo vimg wnt 2abor performing svirelekat there i s
change therein, wites new | ocation 15 registration_area informatjion to the
| ocat i ofOIRINAEALIhWathobasegstatipps Zimakigp pp bassstation argasyt 10 WRIH ng t hat
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noni toring urhe a%ﬁ%rﬁ@érﬁéﬁ@idfbﬁnﬁﬁ;@ﬂ%ohﬂoﬁh@ UeE 2 Dsbtage stration area
i nformati on, and updates the | ocation registration area information stored

in the ladvattissment mfomhation stansiomgtednittprédSter@bné@xyclashteonpaibageuni t
adventisenent information managi ng unit 214 outputs a noving unit
i dent i f istationnd, Mimthersignal thansmipsson/recepism writ a/lr.ewbieh srmonitore11 at
predetertni ned cycles, and notjfies the noving unit jdentification nunber to
t he nobillE & Yﬁi%‘ﬁf’%?m ofBRHMgRNtaIns locationTegisfiatiqnareg; ipagrmation
transm gsion/reception unit 211..The novi upit 18 JULY 2006 25
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information, 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 SA 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



termnals 1-1, 1-2, , contained in the noving unit 2. A §§)Ut‘pﬁmgmbi le 5
comuni cation termnal identification nunber storing unit %116 stores the
termnal identification nunbers of the nobile conmunication termnals 1-1,

1- 2, , contained in the moving unit,2, under the management of the nobile
conmuni cation term nal nunber managing unit 215. In this exanple, the phone
nunbers (originating ID) of the nobile comunication termnals 1-1, 16 1-2,

, are usdentdficitien hamberak usddnoiidestfy dre movirgwinilso, the control unit
transmts various control signals via the signal transm ssion/reception
unit 211, or Nexitthelmobile coonpumeeatsom teratinah nneahsinmdnagmg wnit Hignal s. The
details of the nethod for obtaining termnal_ identjfication nunbers 15 wl|
be descinaeagasdheterminal identalicator pumbers it the mahilecompupecatien 21

per for ad.veitis ment of the mqvin unit.identiil Ttio nun‘g r at a
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nunber managi ng unit 215. The 1 ocation registration o

comuni catmbnicitivn@rmidallnuhbe? ntarhging et 21 fednithis &eampld, nheunit 2 is
performed by the relay device 21 representatively in behalt of the nobile
comuni pavnemumbeisri@irginating 109, of thkahobde comemumbéateon termumiatsad + bn
termnals 1-1, 1-2, , are in subordination to_the relay device 21 with
regat d tlo24 ocare ysed agihe termigal 1dentifcation nembegssuch a subordi nati on
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control signals.
The details 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
receiving this, the mobile communication terminal 1 transmits the terminal
1dentification number to the relay device 21. Accordingly, upon the mobile
20 communication terminal 1 entering inside the moving unit 2, the terminal
1dentification 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



advertise the nobile conmunicati on network NET regardi ngigwiighosovi ng 5 unit
It has becone subordinate to, in the event that a great nunber of people
havi ng nobi |l e comruni cation termnals 1 get onto a train (nmoving unit 2),
the nobile comunication term nals 25 advertise all at the sane tine, so the
traffic of the base station 3 increases. Accordingly, with the present
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term nal 1 conpri ses, esides a signal transm ssi 11, an

advey ti smmmthas MeROIRS §tbrantits 06 lrhgmewerﬁ%hataa g%a%trhﬁﬁbéﬁbﬁp%pl@n storing
unit 13, a nmoving unit advertisenent information nonitoring unit 14, and a

a~ novi hgvurg mobiEncomnnatication vetreinads drget@ntoiat trdid; (moviorg unit nihe (not
shown) for controlling the conponents. The signal transm ssion/reception
uni t 11mebiocomminisases tepoinalsilcadvertiseatliatithe soaetintegtsodhedraffic r el ay

devi ce 2% g advertjsenment information nonitoring unit 12 and | ocation
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cont ai ne %I n the advert i senent I nformati on, new | ocati on regi stration area
i nf or mamabilé somruh@ation tehaidas at1 ob-2, nf pipn@subordihate refationfis13. The

novi ng unit advertisenent information noni toring unit 14 npnitors

made to the mobile communication network NET a?ong with the location
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

<0  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 1s, 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



the noving unit identification nunber advertised at predgfqfizgs cycl es
from s the relay device 21, and judges whether or not the nobile

comuni cation termnal 1 is contained in the noving unit 2. The noving unit
advertisement information nonitoring unit 14 stores the received noving
unit identification nunber in the noving unit identification nunber storing
unit 15, and in_the event that the noving unit identification nunber has
not beefORaiRed & the adyertisement Anfarmaiion,inew decatien tegistratientareacat i on
nunber stfor ed in the novi ng[ uriit .identification nunber s_)’t oring unit 15 is
del et ed!NIRFERLIONMS WEHEAGP thRilpCtoM RO MAN HOEINEHRY JiB- si gnal s via the

signal tra 1 SSi on/reception.unit 11,. or controls t.he co nent s, based on
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unit 62 functions as a control center for the |locatron information managing
devi ce fiformatioangiongtarirgounistlidostores thet feeen@tpmosns uwit identiffeatidrcat i on

i nformation ms;nagi ng device 60. The storing unit 63 Is a_database for

regi st enfperis thedaoving ueigidentification p8mharstofinghmitrbdj aed dorthani cat i on
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mobi | e EYFRAIBAL Hie HPP‘@BEH%%J%!%U%%UW@&F Nas o DERN TEEF R r K NET.
Stored in,this stori ng@unit 63. ane ﬁ r’eri r}ﬂ{uﬁit tab(ije g?l and a Iogation
tabi®e 65 AHFHRCIIH, o¥fng HaLddenpficatiogiymierSPeed iy IS BIVIngsilih v 2006
28 Fig. ;. ' L] ' ific contents of the noving unit
tabl e G@Htﬂ&stﬂjoﬁﬁﬁ{r?emg&ﬁ%gbgnﬁ F%G%Eﬁg unit identification nunber of
the noving upldo, Zhe 20@tiON @nirahdialts vaeithist domtdl g RAIRDBAA $h@kigmaA nobile

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

.v  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.



communi cation termnals 1 contained in the noving unit 2 g§@.vigEed in a 5
correl ated manner. Accordingly, all nobile comrunication termnals 1 in a
subordination relation with a particular noving unit can be determ ned by
making reference to the noving unit j@able 631. Fig. 6 is a diagram

il lustrating the specific contents of the location table 632. As shown in
the figure, the location table 632 stores the termnal_ 10 identification
numbers of t Heg.ripisia diagramuillwsrating ther spacafis conferds loftbeimevingowniini cati on
terminals 1 inside the npving unit 2 and npobile . compunication tergminals 1
out si de tabletthll .ndyishgwimin the fignes,ithg maying vk identideation DHERRL Obf t he
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registration> First, the operations o l'e comunication termnal 1

becon ngnakigpaetirente té thé msWingaiiftable\d3ng unit 2, up to this being
registered fromthe 25 noving unit 2, and this being registered to the

| ocati on i nf bigre isendregragi ripsteatingethelspeacific coatetis of ithedocdton tabler esent
enbodi ment, the registration of the subordinate relation will be perforned
at the $3de Asgbowa inthelfigure; Hre locagion: takle 632storesdhadeimmalni t 2. This
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assunedidentification 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



5 Fig. 7 is a sequence diagramillustrating the procedur gsnafy Jep€r ar chi cal

| ocation registration. First, the relay device 21 advertises the noving unit
advertisenment information containing the noving unit identification nunber
at predetermined cycles (Step S 1).3dJpon the nobile comuni cation term nal
1- 1 and the nobile conmmunication termnal 1-2 detecting this (steps S2 and
S3), a the npbile conmunication termnal 1-1 and the nobile conmunication

t er m nalwhergirasiserrak@ mpbiacommanicaiion tesminall st aad jagiser eduesiebile t he
relay device 21 (steps.$4 f d S5). The .hier aréqi cal l.ocation registration
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and 1- 2]peffdry iéEstriion K Famt ! thatreldy 86dice Callvérizes itk m@dngtumti on has
been nade, i.e., that they are nadé subordinate to the noving unit 2 (steps
S8 and Gdyertiserhdxet iaferthatiomicontainingodrt inovin g einst idehtibicatioamumbehanged, a
general nobile communication termnal 1 transmits a |ocation registration

r equest predethemiretcyceles i(StepsSby. Yponi theanpbilpicomme medtiore texonmahileat i on
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| ocat i o 3ythg MebllrcomAEEAlQN (eranina é-%@&t%mgathlsw@@a@]@@&)pon t he

i n ' MOV f the b ' . he . '
"ot b0 10¢ IpohifEoatpin Rl RTetiE e E AR ABpiepBiCidon on 15 suLy
cont ai nig TR 108 AEh BhAR B ke B A B R R S SRR T o

. . | on advertl senen ( vertise romthe
base st el it 3t 4steps Jdesed 88! u‘iﬁeqa@m(r@hictam%ci%ﬁh@dﬁéﬂgwtrﬁﬁoﬁ&egﬁlésﬁshe nobi | e
p . Ile

conmuni cati on ter%ﬁjnals 1-1"and 1-2 (ste Then, the no
comuni eath contanrtheaémminal identification 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
lIocation 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 5A) into the base station area 4d (the location



s 1-1 and 1-2 store the received | ocation registration ajgggyRpey Mation in
their location information storing units. On the other hand, the
advertisenment information nonitoring unit of the relay device 21 detects
that there is a disagreenent betwe the former location registration area
information and the received |ocation registration area information, and
detects that there has 10 been a change in the |location registration area.
Subsequeggiktratibhare®b8yY, tlrvicvatidh regieatids areahindoanationatortanstd on
registration request to the |ocation information nmanagi ng device 60 via the
base st thé basestatianddseitisdmeninfermptisniadvertised fromrthe daise atation &-#on
regi stration_request contains the termnal identification nunbers of the
mobi | e 15reseivachbE gachfthe selay device 2dmnd the mahdlereemagunigation

istration area.information. Next,
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corresponding to e ter entification nunbers of the nobile

comuni didagederhentbéidenltht farthet-18caieh régistraviondareniihfordeation iagat i on 25
nunbers of the nmoving unit 2 with the received |ocation registration area

i nf or matherecesverbldsaBpn registratioreamabinfoimationnandidetéais that thieee dabi | e
commini cation term.nals_ 1-1 and 1-2 and the noving unit 2 is registered, and
t he 9 ocheea Ghageetndhe docaliauregisBalaniagea s updat ed. Subsequently, the
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base station 3-4 and switch 4-2 (step S11). This hierarchical location
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 1s updated. Subsequently, the

location information managing device 60 transmits a hierarchical location



an exanpl e a case wherein the noving unit 2 noves fromt hgphassost ati on area
4d (the location registration area 5B) to the base station area 4c (the
| ocation registration area 5A), with the nobile comrunication termnals 1-1
and 1-2 remaining subordinate to theinoving unit 2. u Fig. 8 is a sequence
diagramillustrating the operation of location registration. Upon the

moving unit 2 entering the |locatiqgn regjstratjon area 5A .the |ocation

[ egi ot r ZESISHAHPBICRPBIGER sTelsn Ry IRec |V inrthe SagEe ﬂi apd tﬂ‘é@@é?tisenent

i nf or mat tﬂc%n ag%teg{l S f)romthe base station 3-3 is received by each of the
rel ay d&tAtER % émbile comuni cation termnals 1-1 and 15 1-2 (step

S21). Thus, the nobile conmunication termnals 1-1 and 1-2 update the
stored contents of the location information storing unit to the | ocation

regi stratj_om-af 82atiBh IR afdn~ecei ved. On the other hand, the advertisenent
i nformation rm%ltgrl?ng gﬁit otnthe rel ay device 21 detects that there is a

di sagr eenment N@%&,V@@&ritﬁﬂﬁ)rf Qfﬁl‘[’%@_ﬂlﬁ&éfrég’&dﬁﬁg 18¢dtRin %giﬁrﬁﬁohﬁﬁgirﬂgiﬁ on and o
the received location registration area information, and detects that there

has bean exauiplegecase wherdinahe ingovingisit 2amioves drea thettee S2Xjion area
Subsequently, the relay device 21 transmts a |ocation registration request
to the Hdddhé bocatidroregstratmomansegd By ta¢hé bass otatiom anea@aghesloaatlon 3- 3 and
switch 4-1 (step S23). This hierarchical location registration request 2 5
cont ai nECEISEAHENiATga vy Witl the mabile epmmapmientigrdersanals dnl aag L4 ati on

not contain the termnal identification nunbers

area information, byt does
of the f%‘mlé‘gé&#r%ﬁﬁf@g? F%Fpetgpﬁﬁl%luéutl-i and 1-2. Next, upon the |ocation

et bont rol LR b2 Mpaep et AfihaThe SRERIOARCT I AN o Lt bl &
631, a”?egi@ﬁ’ﬁﬁoﬁ!tUPBﬁ thé hﬁﬂﬂﬁgedrrﬁﬁﬂtérftéﬁﬂ%itﬁé | HEATRsH ?e%iﬁﬁﬁfiéﬁpé}eﬁiim, to the

nmoving unit identiftcation nu (step S24). In this ase, the term nal
i dent i f tie@ldcationurspestsatddn bl imfbithationoontaigetiianhetheseistdtion 1-1 and 1-2

are read out. Next, the control unit 62 overwites the 5 |ocation
regi st r adverisementiinfermation ad spaiseddoomethedvatiersjationthd is eeedivad 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



I dentification nunbers and noving unit identification nuppafLy fgg out, wth
the received location registration area information (step S25). Thus, the

| ocation registration area informati on of the nobile conmunication term nals
1-1 and 1-2 and the noving unit 2 i gupdated. Subsequently, the location i

o, information managi ng device 60 transmts a |ocation registration response

to the relay devi via the swtch 4-1 and the base station 3-3 (step
S26) . <11102/19guﬁétltél§§? gélh?@f?&@%ﬁfﬁ eul thegtesmipal idegtdiGasonon $, releasing
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(step S33). This hierarchical |ocation registration rel ease request
contains the noving unit 5 identification nunber of the nmoving unit 2 to
whi ch i €1+a3: sReleasiingshierarchical lecatiomiregigtationPcat i on nunber of the nobile
communi cat| %\r}e)tct?rr@lga%ling -o% ’thg ﬂ(ljerarchical location registration will be -
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
recelve 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).



current location registration area information. Upon then}ﬂflﬁtidﬁ@

I nformati on managi ng device 60 receiving the hierarchica ocatl on

regi stration rel ease request, the location information 10 rmanagi ng devi ce 60
deletes the termnal identification g]ﬁrrber corresponding to the noving unit
i dentification nunber received fromthe noving unit table 631, and rel eases
t he subordination relation between the noving unit 2 and the nobile

communi cat i oSubsequerly, thd njchibp cSBthunacondengiyal t-Hetrhnsmitsan
registration area information of the nobile comunication termnal 1-1 is no
15 | ongdverasehicalil agationeregistratiprurglease raspiesyta thealowation indesmation
registration , a the control unit 62 updates the |ocation table 632
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transm tcarferd JoLAtRS &5 Gadioh Aeéd ifdri@gont rati on rel ease request contai ning
the termnal identification nunber to the relay device 21 (step S38), upon

whi ch the relUpon devioceatidi idfdretatsorn hearlaging devided6dredeioatg dre nunber from
the nmobile comunication term nal identification nunber storing unit 216
(step Shegraremigal lasationsregisirasicn rdleasd raqueat,ithe loeafion inforomtian ease
T oy it el ol T B e
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mobile communication terminal 1-1 (step S34). Accordingly, the location
registration area information of the mobile communication terminal 1-1 1s 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 S39), and

returns a hierarchical location registration release response to the location



Next, a nobile communication system according to a secongs naRbRds ment of the
present invention will be described. u <2-1: Configuration of second

enbodi ment > The nobil e conmuni cati on system according to the second

enbodi ment is the sane as the nobile; communi cation system according to the
first enbodinment shown in Fig. 1, except that a relay device 21 is not
provided to the noving unit 2, a hierarchy table 633 is used instead of the
movi ng Urformasionmapagag deviced( (dep iSW)i Hiesiordingy, handeeng Wik Wath 60, and
detaile configuration of the.mhile.comrunication termnal 1. Wth the
tobi | o sEAHIER: PaTOPe BB dRGHGANE THEST OLABBN RNt | bcat | on
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par ent - 'ﬂtﬁi({)ﬁ(ﬂfﬁﬁﬂ}b&@fbﬁﬁ%%ﬁi@l’&ce 21 is equivalent to a parent which

brings the nobile conmunication termnal 1 into subordination, and the
nobi | e conmuni cation termnal 1 is a child which is subordinate to the rel ay
25 device 21. Here, that which could becone a parent was limted to the

rel ay deviSecohtl etnbodompat son, with the nobile comunication system
according to the second enbodi nent, each nobile communication termnal 1
may becone Nexher mobiler eommunigatian (systeanaceorsting te@arsesonde subor di nati on

relations Fig. 10 is a block.diagramillustrating the configuration of the
mobi | e 981D me?@@éthgpé%?ﬁﬂﬁhnﬁ%ﬁtil%wlhfbﬁ dascribethcording to the second

oo 128t Aot b GHbSyIFATY Lo, coumeat ion termnl 1
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i nf or ne¢inbodimeat 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 1s 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 is a block diagram illustrating the configuration of the mobile



term nal identification nunber of the nobile comunicati F,pn} qr%a‘b al ,

| ocation registration area information, and the termnal 1 ci“en I'Tication

nunber of the 10 f parent nobile conmunication termnal (hereafter referred

to as parent terminal identificatioy nunber). However, the |ower order

term nal managing table 731 is generated as necessary, and is not generated

in the event that there is no child nobile communication termnal. The nbde
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no parent-child relation_w th other_ nobile conmunication termnals and is

i ndepenBBHt/ 1, meortkol wnitrdde and dastoriagede¥ieedidn t he nobile communi cation
bordi nate to anot ile co ni cation. 20. terni,n

t er m nal is,F ( h,ir n&g _ a!",
Further, the 5%F9H£mmd3_kf@“|0§ wnid /- BeR BReirelie: RBBIRENICASAR Ml on
t { to. t . t ,

v S SR PP A SR8 LR 22
ohird nol pofpdnehit SHHEAnopHE XN fitiERioR mPAL TheNtblifp G ITEN I @

nobi | e gREYAIEMel VRdérleriiai]l hand tHB18 g3 12 n B HIETO i R ithe

communi cation termnal 1 1is subord?ﬁge to the child nobile comunication

t er m naterinindhgletitification mombdr o die indloileebhnnuAidtioar epinihel, Tooation

i dentification nunbers are used for correlating between hierarchical |evels.
Next, tesgstrationdeea irfocmiation, andithe termaiyeal ddentification munebdrgof) they 2006 36
commini cation termnals | ower than .the nobi]le conmunication term nal _are

st drled Patantanebile cograunicagion waminahdpragiterraterred 1o asj parent tegnmadi agr am

ot AR R SR P b LBl | b

5 , ; nal : ; : ; . i nal .
ana fur TRGr eEerAbaeR Belesnt MR ot Selotafd B AT AL AR AR o 0
t er m natgilWMhéebiléconthaiatioteemihaem t he perspective of this nobile

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 1s 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  acertain 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



communi cation termnal. In this case, the | ower order tegmynglsrnagi ng
table 731 is configured u of two hierarchical |evels. The | evel 1 managing
table 731A stores the termnal identification nunbers of the term nals
which are the children of the nobil,g communication termnal. On the other
hand, the level 2 managing table 731B stores the term nal identification
nunbers of the termnals which are the grandchildren fromthe perspective
of the owmmnhenicationrtemainals ldwet dran thel mobalet tommaseation tedriml are
conmmuni cation termnal having the termnal identification nunber "123456"
i s the garehin die lower orderfoningl managingdableon3l.elagnbl & a keagrarmescri ption
w il be, g]ade regarding the hierarchy table 638 z%ored in the sltori ng unit
Widae

63 of tHBIStGEME am exampleaf ithe starad GoReHs weppgderytgrmgpal s a di agr am
illustrating. I f t t or ed t f the hierarch bl e 633.
The' hi GRATBRYE HLE Tods et He 3behS cetpith tarrP e hisecanid FEy pilfal

: . . ‘ - th
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633D, 7 -abl ] b 25
descri be F%@lg?r, @#gbnfatger%% Il]ltﬁ gg’l‘ gﬁ@@ﬁckﬁg{ﬁgﬁlfé@éﬁx@ﬂ%ﬁéﬁﬁl‘gﬁﬁﬁﬂ% ?32;;.6 As
descri bee¢naRalawhidiear®Biand RN roRl kmﬁbpsrpéicﬂ%%fﬂehﬁ%@b!mve | ower order
term nal managing tables 731 indicating the termnal identification nunbers
of the tomemumicdaonntehinimalcomuni cation ternminals 1. Accordingly, the
nobi | e communi cation termnal 1 of the highest order has a 18 JULY 2006 37

| ower order Indghag page, itae hojvayordds| termanalooanagmgrigblend3 bas coafigiwed or der

hi erarchjcal ,structur In this.case, the nobile ¢ nication termnals 1
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table 731B 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 731 A 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 termunals 1.

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



term nal managing table 731 to the |location information 1§80aghoyg devi ce 60
via the base station 3 and swtch 4. Accordingly, the contents of the

hi erarchy 6 table 633 constantly reflect the subordination relations of the
nobile comunication termnals 1. <2-2: Qperation of the second enbodi nent >
Next, the operation of the nobile comrunication system accordi ng to 15 the

second enbodi ment wi ]l be described._ <2-2-1: Constructi i ey archi cal
struct uhoaveT Rrger el TaMpl Enanagdng ablen] 3t soBkining T tructed

wil | des ti thr ough the operations of the nobile com‘rum cation

t erni na Jseraqg bca a flowchart illustrating the operations of the nobile
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event t&ared iEfHE Rkl flddiBIet 63SARRE at @ﬁ@h&‘gﬁéé@@)rdér ngbohetﬁeldtﬁﬂentshd)ﬁ is a
case wherein there 25 is no other npbile CTommunication termnal 1 near the

nobi | e ﬂwmwvraﬁﬂeﬁtemmﬂahrrmiaglng sableE3 Inbéingeclantged) iadaighest orderi nal 1
does not have a subordinate relation with another nobile conmunication
t er ni namobile crmutiinafign termeinabitis do trarismir zhpcbengad lowes vegers4s, and
determ nes .t hat the.  nbde_of .the nobil e comunication term naﬁuilcqia t he

i ndepen@éﬁﬂnmn@gt%tabée Joil yozbedogyian miormptiatemsnaging, Ot he event
t hat term adverti senen I on |sr eive ment, resul ts
in st ep ’§4 Me§ 10%3 %‘Xﬁﬁﬁrol Gﬁ?’fd”?gly’ &RBgf‘s"t% I?gtb‘?glg ij to step
842 F%Tijeeﬁ I ormation
cont’ a| ne ?%%‘?'SeardrtnIsy na aé\;@(? g%ﬂﬂéﬂ?tlw?%ﬁ%{m# ion TS gp a parent node or
child r’@ﬁﬁrﬁlﬁh@ml@ﬂ@mﬂ@lg pe event that neither match, this nmeans that
anot her nobile comunication termnal 1 operating in the independent nobde
is nearby. Accordingly, the control unit 72
<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

N
[ N

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 1s 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 determunes that the

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



determ nes whether itself should be subordinate to the otswrLy w06 Whet her the
a a other should be subordinate to itself, follow ng predetermned rules. In
this exanple, this is determ ned by the greatness of the term nal
identification nunber. Specificallygin step 543, the control unit 72

j udges whether or not the termnal identification nunber contained in the
received termnal 15 advertisenent information is snaller than the term nal

i denti f 548).i on nunber of itself, and in the event that it is smaller, the

node of the nobile conmunication termnal is determned to be the parent
node (step $2mjthe other hand;indhegacat that terairaladvertisement mipsmgtm er, t he
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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



managi ng device 60 will be described. The registration pjoRESSHHo is 1 J,
generally divided into hierarchical registration processing tor registration
of a hierarchical subordination relation of the nobile conmunication
termnals 1, and location registratjpn processing for registration of

| ocation registration area information using a hierarchical subordination
relation. First, in the event that there has been a change to the | ower

order 1thd prdepeadenanmagiengr hetseep’ 348df arichin thebe Ventcthatrtinisaatthen term nal s

1, the lower order term nal nmanaging table 731 follow ng change is notified
to the inddpendentmads,the poocassing fraim stepobé ditheangns 48usrepeated,
advertisenent information. Accordingly, even in_the event that there is a
change RAdthe precessing aads ahtheapeint shathennedgnforaation ewtie PAEK nobi | e

comuni cat(i on tégi‘gnal 1, the lower order term nal managi ng tables 731 are
sequent eyorﬂ}?d M9dn the | ower levels to the higher levels, so all
chaﬂsges are reflected in the |ower order term nal nanaging table 731 of the
hi ghtest - order nobile conmunication termnal 1. Second, the nobile

comuni Qat_i_@n k%gmtt’[a]‘ﬁoé{ B@;fet%c}ﬂtg i ghest order 25 transmits the | ower order

t erm nal “managrn e location information nmanagi ng device 60

every i me KBKE the betiIBe résisahtontbioRes HEWHIF@RMOBIId here [s no

need for each of’th_ e co nication ter _na_sltot_ransm't t_helovver
order teommahicyavadenaindbl perfotms witheeghar & thRnldcationnmfoomnationagi ng

device 60, so wireless resources and network 18 JULY 2006 40 resources can
be usedneinfagmg device Ghavilldmadesanibeshi The aegistrapioncpsosiessinigsisper f or med
accohding to the followi ng procedures. First, in the event that there has
beerv a ERREIGH Yt divided inteduerasshicabregistration proeassiaglfpr registiagesset ar der
Togi st BITBIFTF Beo Ut BRI #4500 O NS Gua G FOMTRB PR FRIBAI Y devi ce
60 al O“Qnéf"lé&ti&? rég%mdﬂgh prbggs@ﬁﬂé .T&altégq&réff&? rorfqgi:&%n registration
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
<0 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



Second, the control unit 72 of the location information [RARYI NG device 60
searches the hierarchy table 633 based on the termnal identification o
nunber, and determines all termnal identification nunbers of |ower order
than the nobile communication termngl 1. For exanple, in the event that the
stored contents of the hierarchy table 633 are such as shown in Fig. 12, and
the termnal identificatigQn nunber of the highest-order nobile

comuni E&YQUsRes € hemsed effective?p3o3"  al|l terninal identification nunbers

t d i t he, t abl 15 633B,. 633D, 731A., 7318, det i d. Third,
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| ocation registration process, so traffic at“the base station 3 can be

mar ked| YhfSltFlmlt'@S}Siﬁaﬂorrﬂﬁlﬁohhﬂaﬂﬂgig%&féﬁliceéotal@ﬁg veitldl the tevainal esour ces can be
effectively used. 25 <3: Third enbodi nent> <3-1: Configuration of third
enbodi medentificatiomminfoemationuni cati on system according to the third

enbodiment is the sane as_the nobile comuni cation system according to the
first 18 JuLYecwwh the centigdivmhn?2 of she lo¢atmyintormalioasnanagingdeyice

00, - anq 08 SFawTHS Briveighs 1@ CAbAGA O She Fanitof i dh 1 ¢ o '
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the third enpbodi ment, the

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 termunal identification numbers, and rewrites the received location
registration area information over the location registration area information
corresponding to the terminal identification numbers.

40 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



subordination relation is managed by the relay device 21,a,QR84,aNnd is not
managed by the nobile conmunication network NET. This is because that, in 1
o the event that term nation occurs at a certain nobile conmunication
termnal 1, the nobile comunicatiom network NET can carry out the

communi cation functions as |long as paging requests can be transmtted to
the location_ registration area to which the nobile comunication termnal 1
bel ongs emhodimeat showmmn Fig.t§,@xicept thatdnly antecationttables@bd isipravided
relation with the 15 nobile communj cati gn network NET. For _.exanple, |let us
say t hats thelerafiongndarmatigarnanagiag devise b angdia HlOVdEgtUéilth%’é@iﬁﬂ?’d unit 2
s "TID-01" thaéi (ayhe noving unit 2 belongs to a location registration area
5A, and!§ BPtPEV1dednt ai ned in the noving unit 2 are nobile comunication

oLt Rl SRS SR ch BB R0, 22 ot o
table 63RAERYP AN b idatidds oF ARt mbBilkCifudibRidecat i on
reglstralon ared i nformation 0O a? I’T'DBI € communi cation termnals 1-1,

1-2, ., t@isinhiie1r1el1ay, devi efarfased® ¢ batiP fiRdnldbild €otd@hicaiohalit& dik2, in a
manner correlated with’the noving unit identification nunber. 25 <3-2:

Oper at | EDfantdthe dekiybdev ice R P, butIvith the Hiird leosb bdwaéntothe egi stration> Wth
t he present enbodi nent, subordination relation is not registered wth the
nmobi | e subomdinataon oclatienvisrikaniged butthe melayedewicd Al dlenglamdikenotn 18 JULY
2006 42 bloc location registration with the nobile comunication network NET
for thmmed@kmbéﬁi commurigatan fetweskh NHE Fed'hup 13 hecatsg thgtumi t 2.
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registration area to which the mobile communication terminal 1 belongs, so

there is 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



base station area 4d (the location registration area 55)18%19(203? is a
sequence diagramillustrating the initial operation of en bloc ocati on
registration in the nobile communication systemaccording to the third
enbodi nent. As shown in the figure, 4he initial operation of en bloc

| ocation registration is the same as the hierarchical |ocation registration

accordi ng@to the first epbodinent shown in Fig. 7, except faor_the point that
the subiRGIomRtIORTeH tEatiGmWith e mobgleseemasannigatondet work AYE 11 tgs| e 631,
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comuni cati on net wever, en c location registration is nade
for t heconithhficaeimeg@halon?2 %étriﬁia?ﬁicﬁ/iﬁg hning 1dcaeddftabasdstationhe nmovi ng
unit 2. In this case, even in the event of receiving a hierarchical

regi st r aréoéc (the loegien registmationearsahA g andniins matingrurtie2moaks td the and 1- 2
(steps S4' and S5'), the relay device 21 does not imediately performen

bl oc | obase¢ stationeajeaddathe hocasian regipisatipararea M)en bl oc | ocati on

(20 oL a) Ol 02 PR Rl e RGNS AT S LSS e,
oo 90l AR Mo SRR ARt o BRTR BB 22
(2o, o AR AU IRE R, LRI bBacRRUeBpL ) (1o oo
(step Sldéhtiod fegiseesn istidamé as ehehidrafchienl lovation repistratien 5 of the
rel ay device 21 detects that there is a di sagreenent between the fornmer
| ocat i onccewling tatho firstrezabodimenteslicomnandigh?, exceptved the painbthat the
ha' T ocatbortination relation 1 not régistered n a moving unit table 631, the posnt. 00
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 1s to say, with this example,
.J  registration of which moving unit 2 the mobile communication termnal 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 5A) to the base station area 4d (the location registration area



regi stration area. Subsequently, the relay device 21 trapsijilySgh en bl oc

| ocation O registration request to the |ocation information nanagi ng devi ce
60 via the base station 3-4 and switch 4-2 (step S11'). This en bloc

| ocation registration request contajRs the noving unit identification
nunber and | ocation registration area information. The term nal

i dentification nunbers of the nobile communication termnals 1-1 and 1-2
are contdneB8peaifidatlyenpbhahe 18layodatice2 1ragl dier mobile caammarticatiensmni tt ed
fromthe nobile comunication termnals 1-1 and 1-2, and the relay device
21 uses termirals d -§amdr k2egcatviag thellecatiart rggisinatieniasea miosmatieuest for the

| ocation informati on managi ng device 60. Next, upon the |qcatio
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regi straegiratesuasda. t o the base station 3. An en bloc |ocation
regi stration request is perforned collectively for the individual |ocation
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registration area information. The terminal identification numbers 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



event that the noving unit 2 subsequently noves to anot hperqupﬁ%g on
regi stration area, as long as the nobile communication termnals 1-1 and 1-2
a are contained in the noving unit 2. For exanple, in the event that the
noving unit 2 noves fromthe base siation area 4d (|l ocation registration
area 513) to the base station area 4c (location registration area 5A), an
en bloc location registration request is transmtted fromthe relay device
21 to tHegisgalondiequUESISosorile vhralasmseyrers o thedmse dation J4s@sbati on 3-3

and switch 4-1.. T 15 en bloc. |l ocation.regi.stration r.equest contaips the
e R EEn A R0s 11 R DG ASATLST FSHISTAHOR RESRATNE 15 DAY REAn SR AL

5 e TSR Bl SR OB A T S0, 55
st Y AR 1S PSRN LALLM b SOuTRrRASA et he ocat on

request $opeBkANI Ng the noving unit identification nunbers and the |ocation
registration area information are transmtted from the relay device 21 to

the nobile cymebRRINRATbS MAeScifbtlon GTMHEIARIAl opeydtidng BEeABIBENt
enbodi nent, this subordination relation is not nmanaged by 25 the nobile

comuni ¢atation regiswakionFdnd e samerlobation regatiationrie piesforatédim thequest is
transmitted fromthe relay device 21 to the nobile conmmuni cation network
NET eacleventthatlibe enoeing wnbdgabsaquertly soevésow arefher tegatum area, t her eby

perform ng. | ocation regjstration of .the nobile communication termnals 1
cont ai n&BSISHALIRA 363, fh?gi(m@i 3s the mg qu_cplz@@ml@st%m%maiﬁ hel aBdalZevi ce 21

7101 0SB A G0, S Fuptl e FRBHLB BT Y °
comun ol eaud FLTIRa e B RO BRI L8P, ¥ U1, (1

1-1 andtHe Baé sia%idnt éﬂeam@%aéﬁi@ﬁ BEYiSBatibAGreh rsastz)i af erelRSlocafionhe relay
device 21 (steps S5 and S6'), the telay device 21 stores the term nal

i dent i f registrationukgaest isltramsnhietedvivo s the redapiden foec?l cakhe bd@dtiom is stored
a 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
<0 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.



the relay device 21. Accordingly, the nobile comunicati@nyuiehpesnal s 1-1
and 1-2 which are in a subordination relation do not transmt |ocation o
regi stration requests to the base station 3 or relay device 21 even in the
event that there is a change in the éocation regi stration area, and the
relay device 21 perforns en bloc | obati on registration. Accordingly, the
nunber of location registration signals are reduced. 15 <3-2-2: Rel easing

the hi erar chif@ev& did ﬂél@'&@ﬁee D ¢lsesrek MHe eérrhihal Mdaitefi edticiehuhgbéisi on wil |

be described. As for the ornms of releasing the hierarchical relation, this
is a fircfttheqnobilbeosimuaication feendnaisulrilcatd d+2 ireasubetdihatonaedatyon

communi cates with the relay device 21, and a second form wherein the nobile
communi daatthemokilecommunatiomenniaaledentificatiba nuahber stevingeunit 216G t he

nobi | e conmuni cation network NET. Fig. 16 is a sequence di agram

i | | ust r &siwyhtthe fupeembodnment. Specdieallyg uppa the anabideicommuaication
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reception 18 JULY 2006 46 level~of the noving unit advertisement iInformation

drops. landt D which atehigf a stberdinfiibe relativnnds abt aansaiinlonaltiolr 1 detects that
the reception level of the noving unit advertisenment information is at or

| oned t lragistiagionhregabsisdovhe base &ttegn 35i)relayhdeviobil leecammuthe avenn
termnal 1-1 transmts a_hierarchical 5 registration release request to the
rel ay déhatcthera 1y 8 chpngsm thertecationiegastration ared, apgithemelayndeyicst 21 ne

ool st r detBTor b aponreaatonpacoRUnEL e absmbd SAI@AM ng t he
hi erarc Qégﬂkra'iﬁy%' ssiéﬁglts'a% reduced.

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



rel ease request, the termnal identification nunber of t{EuiRghe 1 "
communi cation termnal 1-1 stored in the nobile comrunication term nal

i dentification nunber storing unit 216 is deleted by the nobile

conmuni cation term nal managi ng unide 215 (step S53). Accordingly, the
registration of the hierarchical relation is released. Subsequently, upon
the relay device 21 transmtting a hierarchical 15 registration rel ease

r esponseS¥ed afibefsaying vorhadveeisament iafpsmation drops: dp thesyent that nobi | e

o i ek T st 5 SRR SR PR
L
Subsequk s (PO L ab i oo A8 LAY,

| 0cad | ofeigHaibhabeite rEGALATH ek diviee 91t S32) Nathe ioPnifig] event that

the processing of the a regi stration rel ease

request idaitéfic&iol nhibr T thBendbide 2beinoalcatrel #ridhab- Risscoglatned
response (step S54) is not performed successfully, this neans that the

regi st r an tlos hnérarbbidal eegstrhtionlreleasatregumestay not be rel eased in the rel ay
device 21, or the noving unit identification nunber may not be_ del eted from
the nobile Nexupemtherelay devics 2k raceismgihe igrgrchicalinggisdtaii@nt hat t he

nmobi | e comruni cation, termnal, .1-1.18 JULY 2006 47 does,not receive a
o ar oFAICAPC Fgasts the BHIHEddeRil Caom M TRE G0k 6 FOPAP dout oo 21

thet i er arBRE R RaElecy BT SORLEC AR Coh it it thlfindl 517" (he"
TRO! | SRR AR ihe Ik P A6 SR oBc MRS
i agr am Tt E S Ehe Gper st 1o OF porTor Mg, 16l aar g o oGt Strat on
of the hierarctubakrdlatien as relaasdda t he nobil e comuni cation network
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



NET. First, the nobile comunication termnal 1-1 transnigtiLg 2d0ber archical 2
0 registration rel ease request to the location infornmation managi ng devi ce
60 via the base station. 3-4 and the switch 4-2 (step S60). This
hierarchical registration release rgguest contains the noving unit

i dentification nunber, the termnal 1dentification nunber, and the | ocation
regi stration area information. Next, the location information nmanagi ng

devi ce @oes@at cbesve hchievarahical regBtiattoinerebSBetraspensenfrone thwvelay uni t

i dentification nunber contained in the hierarchical registration rel ease

r equest deymea? hdolawing elapsong of @ predgierarngd aamouniiof e ollawvingie movi ng
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communi cation termn 1-1 stored Iint 25 conmmuni cati on term nal

i dent i f kequémde diagpem i$1ﬁ1@t1htiﬁglthbto[%1r§ti6ﬁT(ff@)eﬁﬁﬂ‘}ningi’@l&siﬁglef hi erar chi cal
relation is rel eased. Subsequently, upon the relay device 21 transnmtting a
hi er ar chégiatratioagfshedtiemrchwat aclatioasyarthe mabilé eohmmanicatidmhaerwetk on
managi ng_devi ce (step S63), the location informtion nmanagi ng device 21
updat es NIAE. Faesds thenmoBilg\gomnpuacateon éefinginahd r biraaseuts ahrasehieal of t he
nmobi I'e com ni.catigqp termnal 1-1 stored. én the |l ocation tabl e 2, based

on the Fegistagenglcase raauett tathg locatoniptogmation panagmg deyice 6 iy chi cal

term nafi B SZRRELAANE e $ 8RR F2 IARROP THRMIFAERIRIG 655 7S nor
updat edrgfisiifioh!1eRAE rbhifedt! RnfAindithe mé P bl iRSHiificdtRire ARAber, d he

sequence own In Fig. ocation table 632 is updated with this

sequenc eerinsinab adentificatidrenpideeNind deg Bycationaregestiation arsaumfoahatione has
el apsed since the nobile communication termnal 1-1 has departed fromthe
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 1dentification 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 transmutting a hierarchical

registration release response to the location information managing device (step

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



noving unit 2, so the location registration areas of thegwyyngogunit 2 and
the |o nobile conmunication termnal 1-1 may be different. Next, upon the

| ocation information managi ng device 60 transmitting the hierarchical

regi stration rel ease response followgg the route of switch 4-2 -, base
station 3-4 -> nobile comunication termnal 1-1 (step S65), the nobile
communi cation termnal 1-1 rel eases the subordination state to the 15 noving
unit 2 [egishatenareastformatgnof deemobale cemavsmcatipattermingdsi-dgtored he

regi stration of the E ergl chical rel ai{i‘on_ cannot be performed between the
relay #ethclocationds lert 3ol @ ik HIGAAIATOIE ST Ao Araa INTOFRRIAT at i on of

the hierarchical ,relation.can be released via the nobi.le,co I cation

net wor k COREFICH R the Pifrarkhichl TegIrATIAT FRlgatboAMFSt Receieeh TROIB thegi st rat i on
of the -hi rchi-cal. ' i e ' [, j.cation
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Conf i guigtheseqiencBehboM ih Fesrbis! bire e odagiomptabll € 632 Ty wpidasdd witisyst em
according to the fourth enbodinent is the sane as the nobil e communi cation
syst em dussequegcd 3 thae with gie pesseatsequince) aweertainfingoudt, oftiagphas or t he
poi nt that an extended |ocation 18 JULY 2006 49 table 634 is used instead of

t he | oc&ldpsadisamtethganobde cammuabcation temminabdal ihas departednsomtheranagi ng

device 60, .and the point that a mpving unit taple 631.is not proyided. Fig.
18 is aM@yugsdnlt EJmth%qu@@wgé&t@t&n AERASOE hegmoyiag @mtei%a@ét\(@ | ocati on

nsbr o DR oA R AR P AR En DR ERE et on  eol st rat on- ar of

_ _ f : ! T®Mbcation registration area
ot 1 N P e R Ao Al OV B gt I
i nf or matheRidrardhié ArreRistRiditrel eakRNitds s h 5@ foNEWARY ithd rowet of2switch 4-2
— 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



o which the nobile communication termnal | is subordinajgpiavgod S
represented by the noving unit identification nunber. In the exanple shown
in Fig. 18, the nobile conmmunication termnal 1 corresponding to the

term nal identification nunber "001001" is subordinate to the noving unit 2
which corresponds to the noving unit identification nunber "TID-01 ". 15
Thus, the extended | ocation table 634 according to the fourth enbodinent is
capabl etadfle 63t isaised insteadi ofgtheHochiventale 6, fon thettable af e lagatwmmat i on
and the_ subordjnation relations, <4-2: Operation of the fourth enbodi nent>
a <4- 2- InfogmatipncmasagingdeyicsHU;, agdsbe q18hthatia movipga 4¢ DSrsist or

hi erarchi cal |. cation registration with the nobile communication system
accor di R§t PEOYIREY ourt h enbodi ment are the same as the hierarchical
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subordination relation in the ving unit table 631 in Fig. 7, and the step

S 13 f oregipdation@red heforameiony antavberdihate hibbild deratiaal Mentifecdtias ar chi cal
| ocation registration request fromthe relay device 21 contains the

t er mi nalnfordmation, ¢ani amrelatademmnaotr.t Here cthei sudosdinatey mahibe tetiomianal on
relation, the noving unit identification nunber, and the |ocation

regi st r dansHicatien Infpemationds infgsmationy famideatf wingahe BOXINHHMGLAIR 634 is 5
fo b iting the. | acation.regjstrati | nf ]

PortEsp SRS SotiLe RBHTisanon, BERTATE B S o dilEs 208 PniaESFRRd: L on
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cont ai n@gk dbifecominfiMCabA derrhitfad i @héﬁﬂirfdiﬁgttmﬂe t@gumR] into the
subordinate nobile termnal 1 identification information space correspondi ng

to the identificdtiordanibier C80i1001" is subordinate to the 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.



nunbers. <4-2-2: Location registration> Next, the oper atjgois.yhgés | OCati on
registration with the nobile 15 comruni cati on system according to the fourth
enbodi ment are the sane as the hierarchical |ocation registration
operations according to the first efgpodi nent shown in Fig. 8, except for
the point that the stored contents of the extended |ocation table 634 are
updat ed based on a |l ocation registration request fromthe relay device 21.
That is, theThgteerechicalbidadiont reglistréiden request frandleiraktyedeiviot 2he step
S24 for reading the term nal_ identification nunber i fromthe noving unit

tabl e 63@%&1@&%1@ terpugal glenadtration sambesyof the tajpuaalsnig a t he 1 ocation tabl e

632. The vi.ng.uni t_identification nupper_ and. |location registration area
i nf or rafVBArdRatien felatiesy the Mg uut i%vtkfg"gatgqn ammr,raerqﬂ&q foqaéwrupdati ng
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t er m nakedistratibniates Wi atRirecéMaiRiPin Mecliedareiioal lotatidmeegiéaatiophat
term nation occurs at a npbile communication termnal 1 with which there is
a subor dequestoand eiretingthe trivy ihganatit rdentdgpatiorahumbeaiceatahed iheheobi | e
comuni cation termnal 1 can be determ ned by making reference 5 to the
| og at ij phl&trémmial;kqgahgalrreglaﬁatm” U@ﬁth mtoltthle snbgrdigatmmobtzle%t tgrvmnal&ei E i tsh
subordi nate._<4-2-3:. Rel easin i erarchica ocatijon .registration> Xt , e
opert i irntifigation ghfgrwatlpnép%p@wp@ lm&&ﬁ?%wrﬂgaaﬁ@i KRUOM are’ the
sane asph?r?qérgl easing of the hierarchical |ocation registration according

|

to the nbodi nent shown in Fig. 9, except for the point of deleting
the subordinate nmobile termnal identification information in the extended

<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 1s
‘ 0; 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



| ocation table 634 based on rel easing of the hierarchi cag sjiogadoson
registration. That is to say, the location information managi ng devi ce 60
updates the 15 extended | ocation table 634 based on a hierarchical |ocation
registration release request transmitted fromthe nobile conmunication
termnal 1-1, instead of the step s34 for rel easi ng the subordination
relation to the noving wunit 2 shown in Fig. 9, and the step S35 for

updat i nght m@o&i@@e&hﬁﬂuﬁﬁ@hﬁmﬁ%gmﬂm P Ar8saBbfdnatCaRrtQ) At8badi

hgqj',on
rel ease request contains the o noving unit identification nunber,”’

t er m nalinitdeeveht ¢at tainimatioar occuirs at hanabilercomwgivsicaion terami@al iinf or mat i on.
For updating the extended | ocation table 634, first, the subordinate nobile

t er m nalwithlevhichithetd isra $uti andimd ticm relatione spo fetiatpnt e glsteatien areabf

i dentification nunber is deleted. Second, the |location registration area
space cdhe ssguleicommuenicasonderimzal 1 damtbief detarminedby makitingr reiferengsr wri tt en
with the | ocation registration area i nf_ormartri on contained in the

.he .
hi er ar chp B¢ loGrtian migisteafien ara BHOF@AELEOt bigumevIng wRils? t@ Nehishybidi nat i on
relation [ s r.el eased, and also the location registration area is updated for
the rel éHb@B&IHﬁIﬂ'I e comunication termnal 1. 18 JULY 2006 52 <5: Fifth
enbodi nent > <5-1: Configuration of the fifth enbodi nent> The nobile
comuni cation system according to the fifth enbodinment is the sane as the

nobi | e coimLi R@Qéﬁ%%ﬁzéﬁgﬁmgm&iaﬁgntﬁgq%@}wnd s enbodi nent, except for

the point that an ext ocat i on tabl Is used for the table of the

| ocati on i nf Nexettheroperatohd Jorgleasind Ghe hiégaehiehl Idtation Rigisteltiohabl e 633
and the location table 632. Fig. 19 is a diagramillustrating the stored

cont ent srothe bamerasehdadleasppof tre hebarehical lochhor regstratvinsacocndp
corresponds to the hierarchical @ tables 633A, 633C, 633B, and 731A, shown in
Fig. 121oAke fmshwmbadiment shpwa in KigeSexeepicdorithe poiarot delesingadie st or es

subor d; AHPRIBBIA BoDifErerEnal GeRtiFEAEaR BFOTRRGP R L XIS or r ol ated
manner ., 1388 thoid $38£24%h releasing of the hierarchical location registration.
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
2 o moving unit identification number, terminal i1dentification 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 location registration release request.
Thus, the subordination relation is released, and also the location

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



| ocation table 634 described in the fourth enbodi ment. 1§J6pDy2emsanpl e, the
termnal identification nunber "012345" is stored in a manner correl ated
with the subordinate nobile terminal identification information "987654",
and the termnal identification nunbgy "987654" is stored in a manner
correlated with the subordinate nobile termnal identification information
"232323". In this case, the m)bi | e cormuni cation a termnal wth the

t er mi nak5i dédith embadimenttinber "012345" is subordinate to the nobile
communi cation_ termnal having_the termnal identification nunber "987654",
and fur tRet: Q%flgl‘ii@ltlloé‘ lbtheuliftbambadiaent™nal having the terninal

identifi catl '987654" is subordi nat .to t nmmunj cati on

tern nal _navt i TS EPHITMRIGAION SYSEI AR it he BB srbSaEE gl v 2
5thelgﬁ$§|onr iStr tlon area. oftthetermnal ldeg)t# f% n numnber
01234581 SaE s e ol COondmbpication Systel Jokardintd e sekontocar i on
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I nformation and 18 JULY 2006 53 plural hier hical relations. <b-2:

Oper at i hixragthyt tablé 6BBharhtirdioration tibR 6p2r ations of the nobile
comuni cation termnal 1 according to the 5 fifth enbodi ment are the sane

as those deskErg.d&disiandiageasedhstiratinigodiierstoted contents detheotiterdedmuni cat i on
termnals 1 autonormuslgI constructing hierarchical relations, On t he ot her
hand, t F@ausgx @blepddn &hatdhss OXARPIeeOITRSRNNGS @dﬂﬂﬁﬁﬁﬁfﬁéﬁhtﬁ@ net work NET
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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
. o 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



15 has been a change in the location registration area. WBUULKI2806t i e, the

termnal identification nunber of the parent nobile comunication term nal
1is witten into the subordi nate nobil e conmunication termnal information
space corresponding to the child |l e communi cation termnal | in the

extended |ocation table 634", and also new | ocation registration area
information is 2 o witten to the location registration area information

space ofplmmmmmﬂpﬁam@ongomni cation termnal |. Thus, storing the
termnal identification nunber of the parent in the subordinate nobile

termnal identification information space allows subordination relations
spanni ng 5E)I ural hierarchical levels to be nanaged. 2 s Also, upon the

| ocat i orfr-8giperations cdrtbe fifth embqshmemt>nobi | e communi cation termnal 1
bei ng changed, only the | ocation registration area _information of the
parent is updbeaperations akthemebilecommunicatipsricaninal i ascardung 60 the t ne
child is.not updated. In the event of gearchi for the . |ocatjon

regi St r AT AMAOTERE 8Fithe SHm AS h@se ARTIDedhEn Hitssectind SRROCSRCDS JuLy
2006 54 r.egistrati-pn area i.nfor L on i ining the
Cerni naivio i iR Ee AERRARBPT BisRiuEF § AfioBBhRMATT B RELARE: oPna o

mobi | e . Cdontifi , . ti - s

¢ BaARaAtal FASROAL T OF P SRR RASEOH o DRI (he

pr ocessini@bilé beneRYnatiohMe vk NBTadcordingalo ihéefifthf dmbBbditnentaker of the
hi ghest order, and obtaining location registration area information

cor r espohelsagetasehethieraréhical kodatembagisteation docatiofanfisyratain, eamdf t he

si xth enbodi nent> 10 The nobil e conmuni cation _system according to the sixth
enbbdli mbagrarchicalhlocatins registrasiomisil¢asingndeseriad wntheykusth according to the
fifth e o(gi';rrent, except for the point that the parent nobile comunication
t er mi nafy B€0%ot have a | ower order term nal managi ng table 731. That is

25y 1 g A R SRR i SRR SR B |2
communication 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
1dentification 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



comruni cation termnal 1, wth the sixth enbodi nent, thqggupesghsnati on
relation is nmanaged only at the nobile comuni cation network NET. <6-2:
Operations of the sixth enbodinent> 2 0 <6-2-1: Hierarchical |ocation
registration> Wth the sixth enbodi rgent, t he nobil e comruni cation term nal |
serving as a parent does not have a ower order terninal managi ng table 731.
Accordingly, wth the nobile comunication termnal 1 which has entered the

child stpitibhres mﬁﬁﬁfa@icﬂ@wPé dbthiged by obfaihitg theaBimimdt the |ocation

2 5 registration area changes following entéring the child node, a

hi er ar cdemificdtimrahuntber agiretriatthe space o she isabodrdinate mobdeftetindmaing t he
route of nobile communication termnal 1 (child node) -> base station 3 ->
swi t ch 4dentifi¢adioat inforimationrixsed omtreagrmynalemieoti fi®ationmurhber ofithe of nobi | e
comuni cation termnal 1 (child node) -* nobile conmunication termnal 1 18
JULY 200Bildsan¢ dveher reppatingthedde proaessings therebyidetermining|theat i on

i nformati on npnagi device 60. In this case, th bj l.e gonmuni cati on
term narerﬁupgﬁkcferm{}grﬁ%@n nyapes of fae haghesi Orge ang) cga'}aagvgﬁgcm?nai rwaves,
or may generat.e the aggreqgated hierarchic | gcation registration requests
Cr aneni LeastrA iR AR B E e RE el on e minal s 1. at
predetermned tine intervals. The hierarchical |ocation registration request
itself contains the termnal identification nunber of itself (child), the

t er m naket deiRth Ehssddigheqisnber of  the parent, and | ocation registration
area information. Upon the location information nmanagi ng device 60

recei vi ﬁg_l;h{jdﬂfeglﬁfacilm'm@ﬂ theaigath @nbodémeag+ strati on request, the | ocation
i nf or mati on managi ng devi ce accesses the extended |ocation table 634" based

on itthe t er miThe¢ moleii¢ commtnmationystemfadcoedingHiol the sixih embodemeat a$ nal
i dentification nupber of the parent. to the correspondi ng_subordi nate nobile
cormmuni i sRE & LhE ARPbIlg eAMMNBIGATION SYSHE B 3Reor digstode TiHRd f urt her

8 e SR ST esrd fpe IRl (R8s, Pt nEmOBi OB BRBHCORORhe parent | 5
handl ediqnihaF MddR ddidave 2108 FRR Bfmbfi fiMdding table 731. That is
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 1s 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



so updating of the location registration area informatiofy iRy 2B oM tted.
Subsequently, the location information managi ng device 60 transmts a

hi erarchi cal |ocation registration response by the route of |ocation
information z o managi ng device 60 -* switch 4 -* base station 3 -> nobile
comuni cation termnal | (child rmde?;r’ or by the route of |ocation

I nformati on nmanaging device 60 -> switch 4 -> base station 3 -* nobile

conmuni | j N t +4 * | I ot 4 inal 1
o 1 e ) g bt s R T B e ot hat
t he subqiediie@b(0Mndhiy €dsel tinmvdslesmnieticatiohadrmital2t Zparknc aiddy)

regi stration> The | ocation registration according to the sixth enbodi nent

i's, as whhip setveead agitplearday idevicefdralrwanes, omealygrenedaterthy by the nobil e
18 JULY 2006 56 communication terminal 1 serving as a parent, and not by a
nobi | e aggregateddtieanchieahlovation registratgomsequedts fransmatted drom the upon
receiving.a |location registration request for a parent nobile comuni cation
t er mP nalChild mebile ¢rramuwHCcaten teramingls haabpiasgteranined wue ptvats-t he

| ocation registration, ar 5 information space corresponding to this,nobile
comuni cat i gm&lﬁ{%{ﬁhlcﬁii%‘aﬂtl(ghfqg%étrPBeath‘aHesrtégﬁeif?&?‘i%?ﬁ CrPHP3 nat i on
contain ' Lan . | -2t : ' e

oont f netlehfinERTab AEAELS AP, Ahe FEMTRL iadMpURg hRA 4Le, |
cormunt 4AE pafedCuiiIataddod HALREIBR e Mfdimathif O(Sohne 1obhGoRuer of
times of updating the location registration area 10%information can be

reduced.inférndatfon RelR@shPdeicr 60 eéieiding tethiepirchd@ildbtatib@n> Rel easing of
the hierarchical location registration is perforned according to the

f ol 1 owi mggptatetureemest, the 1dwatmininfoematdnnmanagitty devist accbssastthiel e
communi cation termpal 1 serving as a child constantly conpares the
recept i GXtendadhlasationdablss 634 hasad omthecterminakidentdicatian pwmber of1bgi t t ed

(rom a T8 SelThIcatt o LS 0ak, RSN R SRRl B0t W (1 2
corresponding 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



Second, upon detecting that the reception airwave |evel [gSupy 2606 | ower 20
than the threshold value, the nobile communication termnal 1 serving as a
child transmts a hierarchical |ocation registration rel ease request by the
route of nobile comunication terniggl 1 (child) -> base station 3 -*
switch 4 -> |ocation informati on nmahagi ng device 60. The hierarchical
| ocation registration rel ease request contains the termnal identification

number dforhirf@licatioh Rerfififhl @serving dsed phrenlt, A bt bycaidobilenunber of the
parent, and location registration area information. Also, the child nobile

communi aatmomnietiomedrmihalvbsetviagsasi 4 child. N a@ordniglgaipéweatdiomg a

regi stration rel ease request to the base station 3 via the parent nobile
communi databen registratibn Tequestt for s parent mdbale pamemnicativhdéexmomalnl ,dhei on
termnal 1 serves as a sinple_ relay device for 18 JULY 2006 57 .airwaves.
Third, Jpsationsnfosatiopnmanagingdevieefihapdatgs dbe lecatsm regisrating arga

hi erarchi cal | ocation registrat.ion rﬁl ease. uest, .the | ocat.ion. infqormation

managi nd RO 8P AE CATESP N 1P dhdaoPHE AITBMUNEABOBEFMIBAL DASER ¢ he s

subor i i el iBA bR B bR intfeilin Fuofefnfd EReheldili nme on Space,
and 1 ur gl 5ub0e bh Al ARl St a6 r8S Rftaribh dibh Skftna i bt

subor di nagl on relation’is eas ocat1 on | nf or m

managi ngs ‘i’ﬁ)‘(?)%f"fo@ﬂleﬁrl%'i’stm:trﬁo@ilé@oﬂirﬁﬁﬁfc%‘f‘iioﬁaﬂerhﬁﬁﬂti §8rv'iﬁ€ a3t ghil@n rel ease

response by the route of location 1nformation managi ng device 60 -> sw tch
4 -> baskcsédingly, the ruriber lof timegrofinpdatingnhé ¢ocatien régifehiibn arede) . Thus,
the nobile comunication termnal 1 which was a child can know that the
subo#p di naformmatien aan be educedeen rel eased. 15 Note that the |ocation

i nf ormati on managi ng device 60 may transmt the hierarchical |ocation

regi stration rel ease response by the route of location information managi ng

devi 26 8022 WAl e 1T OO0 AL MBS L RLLS  conmin catTon Corminal 3
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



terminal 1 (child node). In this case, the nobile conmuniggaiivagst ermnal 1 2
0 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 table
634" are in the state shown in Fig. , and fromthis state, the nobile
communi cation termnal 1 having the term nal identification nunber "987654"
has cancel |l ed the subordination relation with the nobil e conmunication 25
term nahifvfagi ng the termnal identification nunber of "232323", thereby
becom ng i ndependent. In this case, the termnal identification nunber
"232323" is Thirdt agofrtheloceticniinfodinasion nabapmg devicead( rededviey thm space
corresponding to the termnal identification nunber "987654". However, the
subor di hiramghical lacationbegistrationtrel eassi teguesttba lecatiaminfermatiain 1 havi ng 18
JULY 2006 58 the term nal identification nunber of "987654" and the nobile
communi 8aanaging devirentl acaessgy thryexiended, locatipnitakle: 634 hasedwhther s of

"012345", ".123456", d "234567",. i i nt ai . If th bor di ti
A AT nab rint ST AT e Lo oatiagr S on
SR Nt R T
acvant g Wihics e OSRIF g Balipp et Ay ons spanntno

one hi exgh&ldia@ion e¥Rktiond rEls@gxt hierarchical Ilevel is cancelled, the
remai ni ng subordination relations can be kept. <7. Seventh enbodi nent> <7-1:

Conf i gur at i oRowfth} the kewdontinforbetior nmanaging-deviédy 60 atdnsowits agur ati on of

t he nobi |l e conmuni cation systen> 15 Fig. 20 is a diagramillustrating the
over@l | higrarahjoaldiocationfregiseratoni ieéecaseaiespansaby dhe sQuteeod kasadkodi ng to t he
sevent h_ epbodi nent of the pr,eseEt I nvention. The mpbil e comuni cation

system ation; MANAZHIE dCYSS swatRh 4 omr hagration 3as> MebHebi | e
communt g3l A RAFOATAREAIY (ShilPriddfe)” Fifls, BERAHIE L mmAR Adh 7 9- 1
terminal 1 which was a child can know that the subordination relation has

been released.

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 1dentification number "987654". However, the

subordination relation between the mobile communication terminal 1 having



<7-1-2: Configuration of location information nmanagi ng devicezodsig. 21 is a
bl ock diagramillustrating the configuration of the |ocation information
managi ng device. As shown in this figure, the location information nmanagi ng
devi ce 60 conprises an pagi ng requestggenerating 25 device 610, a first

| ocation table TBL1, and a second |ocation table TBL2. In the event that
there has been a termnation request %% to a certain_nobile comunication
t er mi nalthe terrhinal adentibeation aumbdror HHVEAdd pnibthemobile epameruniestian pagi ng
request REQc. Particul

e s TUkbanabb il Mooy o R T PR o e
B
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and secqagubggation table TBL2. Fig- 22 is a diagram illustrating the
stored contents of the first |ocation table TBLI and second |V | ocation

tabl e TBL2, m}msatmggmbhyeﬁrbcﬁrth 18T h@vzirhtageohs)mthamiﬁ&iﬁ@vérrBLthathas
plural records Ral, 2, ---, with one record storing a noving unit

i dent i f isu&ordmatiomxelations sparmng plutad hiedaaghidgel lavel? exist, attbthevi ng unit 2
and the location registration area information, in orrel ated manner. The
t ot al n@#gerdwtw@d@ﬂai@mg@%@@l pRe hierarchiga ﬁléngrﬁﬁmrwgt 3Fﬁrta§C1210I@ ving 15

rel ay devices 21. L aLhe novin nit,.identification nunper IDt is an
dent £ BV paseltb b oa i s dRPringtTon B0l HBHCREPL 1 can be
identified. Also, the location registration area information is information
indicating the |l|ocation registration area where the termnal (in this

exanpl e,<1 hgeyeh@emBbififentl) exists. Accordingly, which |ocation
registration area a certain relay device
<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 mobiie communication system according to the first
embodiment, shown in Fig. 1.
<0
<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



21 bel ongs to can be known by naking reference to the fiilsguLYoe@ti on table
TBLI. For exanple, in the event that noving unit 2 exists in the |ocation
regi stration area 5A, as shown in Fig- 20, and a termnal identification
nunber |1 Dmgiven to the relay devi G 21 in the noving unit 2 is "A01234",
the 25 termnal identification nunber |1 Dm "A01234" and the | ocation
registration area "5A" are recorded in the record Ral, in a correl ated
nmanner , ofplwiadmobite chingnuizatibheesadwls 1l cortaireed iratieemoBlidg hast @l ur al
records Rbl, Rb2, ---, with one record storing term nal identification
nunber ssucmsh traia orcthelldca&mmOmmecBendamag@hmﬂntheemiayiaﬂesvlqe and t he

| ocati on ref?fl stration area information, in a_ correlated manner. ver, in

the evedl afithe raome wnit 2nasoa key, henesationtinéermation seanaging ctfaﬁs:a. din

t he m)vm unit 2, ttﬂe novi ng unit B]g@ntlflctl Qﬁu]g]ger | Dt given to the
relay d8%¢ %r@tf?_slaﬁl gnihiec PagingIamest CK agi,paieh; fsPlaal BAgge | ocat i on
regi stratlon | nformation. The termnal identification nunber IDmis an
i dert i f1%H y appropriated, such as a phone nunber for exanple, so

that the m)bW1ﬂl bﬁ?{aﬂn%%dﬁr?le ,na}aslogﬁt?O ggif?r‘% 'fér%%dn rbgﬁoﬁvent

that the nmobilé €0 nrcation are ained in the

movi ng Hﬂglur%l ﬂio&l'@c@ﬁﬁﬁ@m‘éﬁﬁ%h't@ﬁﬂn%ﬂ%x% qﬁﬂﬂgé&‘%mﬂfﬂf@ figdt
identification nunbers I Dmgiven thereto are "X00 X00002", the

t er m nalodatim table TBIoNand seesnd WeLior bledBLe. KigMADis aadiaghamer minal 1-1
"X00001" and the noving unit identification nunber IDt "A01234" of the

rel ay dolusteatig theestorest edntents hﬁtheeﬁm’(do%ﬁlonftabh TBE lssubsecomtat i on tabl e
TBL2; |n a correlated manner, as _shown in Fi In this case, in order

t 0 +fi nalasationnable &Rl hieesrhically; amanget ﬁft@ﬁsmc;aémrbtahlﬁéf Bbdi | e
cear cheRRuPHTal FRPdrds RataRaZienc MUCSR? B GTASOHNEC IOV as a Key. and
the moviqug it didninbEt 18t g(i)verp%eé rél% deV¥231 of the moving unit 2
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 1s 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
2v 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 1s "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 1n
Fig. 22.
The second location table TBL2 has plural records Rb1, Rb2, -+, with

one record storing terminal identification numbers IDm of the mobile



20 of the relay device 21 is obtained. Next, the first 1,9Gaf{9vet abl e TBL1
Is searched with the noving unit identification nunber IDt "A01234" as a
key, and the location registration area information "5A" is obtained.
(Pagi ng request generating device) As shown in Fig. 21, the paging request
generating device 610 2 s conprises®d control circuit 611, a tiner device
612, and a buffer 613. The control device 611 is connected to the

above- de ' | . . ' i mer
cirea ¢ arifificator lefhals PRI Riad e Raloh e EERERR 1B 1T

t he conpég}ﬁ t | Rgll)dhﬁﬂﬁ n unshown interface
unit, sot éalia&gona?@?'s?%r@?@é&t?%@%@%%gg as t}ae?m' nation requests
REQ, pagmendriReMesn ferfidal 195 contdined iR3aE Movin@auds DS tiERovingnthit he | i ke
can be communi cated between the swtches 4-1, 4-2, The timer crrcuit 612
nmeasur esjdentifiedgba mimeer Ili)ﬂgiv@ﬁﬂwﬂl@txelsa}cd@ti%ﬁlsirgﬂfd moWn%mhitSD apl i es
these to the control device 611. The high-level period of this cycle signal
W and t hetotrealnistaael ofpthd lodtatibarregisteatmreapeal infaimeathonn f dihe@e8mindlf er s t he
term natjion requests REQt_to the nobile communication termnals. The

t er mi natidentificationmnuraioer Han i arsidandifierenpiquely appreprated; Paeh @s@ber | Dm of
t he transm ssion de%ti nati(I))ﬁ]. 10 Th%ﬁnbuffe 613 is made up of two storage
areas, ARORE BIMBRH IPRa¥AMDIG S0 hat ik maetylfecomIpcanpB itFRNAS 6Rge area B
during t@eg%ertﬁo% of witing termnation requests REQQ to the storage area
A, whi | % EEH be ‘term nation requests REQQ fromthe storage area A during
the period o It L Ra! |- eque . _ r ea B. The
contryol devi fgg t% egﬁgtct%aﬁttfr%?@&%]ﬁé;céu ueﬁfcé&l?ﬁ bqggg]gn%lsqt %Eg?lg;%?eg% gnhal W
Mor ¢ oS pecdrithfiRld! v thetrROVIHREAR bEAKETSvERBRYcrtba bRagplé And Nife storage area
B and term nation requests REQQ are witten to the storage area Ain the

hi gh- | evetmipealiidentfichtion mysbersdiynativén thédte ater XO0@016andequest s REQ
are read fromthe storage area A and termnation requests REQt are witten
to the stoPAQR2"athe t@mimal hidentification number IDm of the mobile

communication terminal 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 "SA" 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 TBL?2, 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



2 0 low1level period of the cycle signal W The control 1sigvLy200611 gener ates
pagi ng requests REQc or en bloc paging requests REQcx based on the

term nation requests REQQ that have been read out. Specifically, first, the
second location table TBL2 is searched regarding all buffered term nation
requests REQ, with the termnal 2 s ’identification nunbers |IDm contained
therein as a key. Second, judgnent is made regardi ng whether a noving unit
i dent i f hs aérnoimationtrequesds REQt opagingrequesis REQD, on eartslacipdgingat i on has
been obtained as the result of the search. Third, normal pagi ng requests
REQc ar eeqyuasts RiQcxX and thesleke egabdi comwhimbateddminiesn thegvatehas 4nl,ar ea

I nformati on has been obtained. Fourth, for those 18 JULY 2006 62 regarding
whi ch a4mdyviag unit identification number I Dt has been obtained, the first
| ocati on taane1 TBLI is s,eg%hed wi th the noving anit identification nunber
IDt as a keylhegunemirgit Hildi mgaswes piedetgnunediimg, 8PREalGH &YH&tion. In

EB{'Z ?ﬁeﬁigf@%‘fsawia?ﬁq S A ”ﬁﬁ%éleh?vﬂ“??ig ocat | on
number  PRinSERERRS AT W 4R BB IR i MR AR 270 baced on

the moving uphg HudRMG1TY SEEFEAYH Lt@ﬁlgﬁr[lét%n rédifesid IR’SE{‘(?t tetHE fRbile

identification nunbers IDm and t ocati1oh reg ation area i nformation.

10 That comrh@nivayiontteamieils r Thedeyintat®dd régiidse REQReohedins dat i on requests
REQ occurring wwthin a predetermned tine, and in the event of term nations

at pl ur tdrmrobl identdroationcmtinber {Pnwiof dhe tiansatissignrdgstimatioa. sane gr oup
within that tine, these are viewed as sinultaneous term nations, so using

thet first ahdebagtendl3osanpde up-of ko sEirpgeascanioand db angyiadglsr equest s

REQc 15 th f bl i t. to th

e i Bl TR TR0 G 4 s e R BE SR o b o on o
e : _ . _ ' : !

this" arafing Rl iEghe gk RIEQRRY 8 LR N SR ST ERES Pocar on

termination requests REQt from the storage area A during the period of

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 TBL?2 is searched
regarding all buffered termination requests REQt, with the terminal

25 1dentification 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



2 0 information nanagi ng device 60 contains the identifiggyiproggunber | Dr of
the |location information nmanagi ng device 60, the identification nunber |DKk
of the switch 4, the identification nunber |IDb of the base station group,
the moving wunit identification nunber IDt, and the term nal identification
nunbers 1D, D2, . On the other hand, the pagi ng request REQc differs
fromthe en 2 5 bloc paging request REQcx in that it only contains a single

term n?"re hREBA Wﬂlﬁﬂta' RO VIRE Rt ﬂd@ﬂhﬁ‘éﬁtl@ﬂ Iﬁirﬂﬁepﬂgt Rds 'be8H Y ta e X

consollda es prural paglng Tequests Qc, and accordingly the numder of

times ofthe rfﬁmsmcaabﬁrtameeerelsmréleed GAHY GRlvieg unet \denkifidatician be
reduced. Additionally, each of the 18 JULY 2006 63 nobil e conmunication

t er mi nalmindbeulor s akey, thertby obediainglbdat®n2tgistration aten iffersmtwn.ocat i on
registration area. Accordingly, in the event that individual paging

r equest dnREQevantthnt the aame, moveng daittidentificatonmurbber It hapbeehe | ocati on
I nformati on managl ng device 60, the identification nunber |IDk 5 of the

svmdtég Hbtaing tfﬁépll‘éré‘hﬁilﬂlillé@ﬂ iléﬁﬂttﬁn%é?n HWWZ?D@b@%Iwé@‘F%O@rOUp, are
RE

rggggl ZEQ‘PESHFEMﬁ% %géhg% ageheBt eelﬁgv;(r%gugﬁghgﬁnﬁpaugatnm S Qcc)a(m be

ont s corRnbe 3. it %Bﬁ# PRI i RECeT T Benrtafid, Hale A r ati ng

the CO”th‘x'ﬁ@\h}'gxg%ﬂf idertHi¢ r%ﬂ)di‘ﬂhi?nbm?l }%%IEP | {efnfifl ?ﬁida‘?Ibr?yStem

according to t present e ment ment ITB. e concel ved

wher ei n.nurbés DAl ahdehé ﬁb@h\ﬁ&?b@gﬁﬁr@t}on %Péﬁ/\ﬁlfbﬂmfaﬂ%.nf igure, a certain
nobi e conmuni cation term nal es on the 15 functions of the rel ay

device 21. Aifhekénol saythevontrehdevized hiebafferd theberminaon bequestst he
| at er - descri bed ei ghth enbodi nent of the present invention. The relay
devi ce REQhosguiming Mathiingupeedeterpnineddimesangdan the @@é@gofmgermntat@m in

L R oSSR S5 Ba e e o
dividi “%vftl‘i&% e B2 hag % {RWEPLs Brifitati i et BinAGOAY, s‘b”uéméjth as
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 IDm1,
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
1identification 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



received. Specifically, the noving unit identification Rgpbey 2008t and the
plural termnal identification nunbers IDmcontained in the en bl oc paging
request REQcx are each conbined, thereby generating plural paging requests
REQc. 2 5 For exanple, in the event that the relay device 21 has received an
en bl oc pagi ng request REQx cont ai ng the two termnal identification
nunbers |IDM and IDn2 as shown in Fig. 25, the signal processing unit 217
gener at : . ol [ bk atl h f-hiGRtd and the
Por i naf o0 il SoRRuRALO TehAEAR | o Thla 1B The Y LB RIS wher el n

the 18 Jokile 296 16¢atibi registiatibnideat iNdcrdinlyianiherevddlt thad the terninal
I dentification nunber | has been conbi ned-""Upon the nobil e comruni cation

t er mi nakidididuashgidg 2eqeests REQc be geagiated | theudsht ficatioh mnabBEID2, t he
mobi | e communi cation termnals 1-1 and 1-2 each generate pagi n%es onses
RESc1 6f sinel lov@Ss! irdoomatiansnanagingsdevioe ©e theeldantifesdton aumber-Ik
Operations of the seventh enbodi ment> <7-2-1: Hierarchical |ocation

r egi st r 8 e swiich. 4,204 thedldeptiticationaugbar bl afsthediassgtatien @erR: i ons for

Co the. 2 bt SRdhdpnaing ToasesiscRRGS [he SPCIaCaating Teauesk | ons of t he
bl . : . . hi . .

it o VLRSS N T i TR S T

that t h%?%lé%ﬂ%gﬁtaé%@t 5 réal"mhIﬁufﬁq{a%ﬁ%?g%‘i&tgﬁ(?ﬁcond | ocation table

(step S I nstea novi ng “uni e point that the
first table is 15 updated (step S73) instead of the location table 632. Upon
the hocation informati on managi ng device 60 receiving a hierarchical

| ocat i o7rbdl:sCoafiguratienwéshe nidnangomit®! device 611 registers the

term nal identification nunbers IDm of the nobile communication term nals

1-1 and 1-2 Fig-tMeisseblaek diagrammBustratingdhawonfigusation|aftamoying uie novi ng
0 unit i,dentificat,i nb Dt of th i it 2 (step,S7 Also, th
untth 1gnthle rln(c)gltlé: %r(])n?rlrjlumecratljon syostem a?ccrcr)?ginnggtout?lle pres ot fe:x%bod%zrrent. 50 ©

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 1n 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



control device 611 overwites the received |ocation regisiviy 206 area
information in the location registration area infornation space
corresponding to the nmoving unit identification nunber IDt of the noving
unit 2 in the first location table JBL (step S73). Accordingly, the
subordination relation 2 5 between the nobile communication termnals 1-1
and 1-2 and the nmoving unit 2 is registered, and also the |ocation

regi st r anpvmgney identbfication muisbarpdit antl theTtarminahsdntifitatiom nafdrarat i on
managi ng} devi ce 60 group and manage the | ocation registration area

i nf or matiiR2dtasheansgompinad: Ypemiheorebda communiedtion {grminalselrkpByd devi ce

21 of t ' it 2 key, LY 6 <7-2-2:.. En bl i
reqaesft rig%(r}%\élﬁnl Hg? ‘_’e?ﬂgﬁfge&qt\%_ét.s ﬂiﬁcg“s éniﬁ@ﬁgeﬁ;ﬁ 5 inl I ugfr gﬁghggt he
request SoumuiniGa R e PupfBrCHaST 2 RndH Beliiied Pt phelben ittt
ter mynaty onpEaqHes yREGIn Sede 6 ARl GpTEIM cat fon terminal 1-1 and a
term nati on reques (2 to e nobi comunication term nal 1-2 have

occur r edemit f@?e?atf&r%d@ftﬁ'érﬁe'%ﬂth LhBdigkatshat the nobile communi cation
1

termnals 1- nd 1-2 are subordinate to the sanme relay device 21. 10 Upon

the ter mhatloHiegsiehida 16ELiIn padsti@bA>0ccurring, the location
i nformati on managi ng devi ce 60 generates an en bl oc pagi ng request REQX

(step S120). Rigr2eéxaapbquense diagrami illuSirgting&heioparhgory éort en béoct he
term nation requests REQX1 and REQX2 occur within the period fromtine to
to tine locationgegistrationns thamebide commupicasion systemacordmg &r thene | ocati on

15 i nf ti ' devi 60, th trol devi 611 st th

Lot nf na PSRN SRR ERERE SR RIS figof G ARCLRUGES L H5E ERBIBEr  od 1 om
time tO gime 4], . ' | . t

ter ni nat G0N IFabtratblAep R Satedithe sty Shicd ol 8n Bbuailn'dl., 5 o

t he buff el ' t i , ice 611 reads out
the ter rtnﬁ{?lafgégﬁ renglseli.lgé‘é@gﬂggg% Zhgﬁ%%%fgr?rﬁgwﬁfemgttg%ge area B. Then,
t he secgnbordimationnrel &idreisBlgzsteredaathenadond lochtionttebled @edp S72)

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 identification numbers IDm of the mobile communication terminals
1-1 and 1-2 in the second table TBL2, in a manner correlated with the moving

.0 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 1s 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.



i dentification nunber IDnl indicated by the term nati oniseouesios REQ 1,

t hereby obtaining the noving unit termnal identification nunber IDt. Next,
the second | ocation table TBL2 is searched with the term nal identification
2 5 nunber IDnR indicated by the term nation request REQQ2 as a key, thereby
obtaining the noving unit ternminal i®entification nunber IDt. In this case,
the termnation request REQ 1 corresponds to the nobile conmunication
terminal 1-1, while the term nation request REQQ2 corresponds to the nobile
conmuni cation terminal 1-2, so in the event that the stored contents of the
18 JULY@QGzﬁ@:m%eg%egiﬁg%qeésttﬁm gliﬁgéreﬁg@ngéwse_ shown in Fig. 22, the
results of the searches Tndrcate th a ving unit identification nunber
| Dt " A01234" FiACXDisth Beduendehdiageatiridiusctavingehé bper £ty of 21gs mdblsile t he nobi | e
comuni cation termnals 1-1 and 1-2 are subordinate to the sane relay device
5 21, acommkaeiddteseststemae]aig b earbleo paigieg pagiasts ardjpagingREQecx.  Next ,
the control device 611 searches the first location table TBLL with the

novi hg desponsesedn ithiscexanplen et assome foatzstermisator sgquesiRIEQ41 Itocat i on
registration area information "5A" is obtained, Subsequent] t he control
devi ce 81a el femmumeatiandervialabd Bl aiteRniGEONdEAtPs: REQ@ithunber | Dk

nfor o oge CofuehicaoPRds A Lck PO ook b B B Srefle el on

, C i R . bl '
ar oup. il SHRPAR e M PR ARALA ERERY FEQRE L Bgen bl o paging
request sRE&FNnhRAYS @%%mé?gﬁz%e@@egmpvm in Fig. 15 27, sent by the route

of the location information nagi ng device 60 -> switch 4 -* base station
3 -r¢ relay Uponctheddérmidaivbicjudsty REDt 15423 REQtbsequeiiigd, the ddcitienr el ay
device 21, the en bloc paging request REQcx is reconfigured, and an paging
r equest IREQoiattan wlasagiig devicerffhigenatateman earbtoaglaging requesa RIpQgixng

request REQc2 tqQ the nobile comunication i . te%[em Hlaalttﬁéz are generated

20
(step 5{3&P.S1E0)sHerexampleg as SOOWMEN Bagyi 4 in the
termination requests REQt1 and REQt2 occur within the period 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
2 0 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 TBL?2 is searched with the terminal identification

25 number IDm?2 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



request REQcl in this exanple contains the noving unit iglamty tdoeati on nunber
| Dt "AD1234" and the term nal identification nunber |IDr "X00001" of the
nobi | e communi cation termnal 1-1, while the paging request REQc2 contains
the nmoving unit identification nunber IDt "A01234" and the terminal 2 5

i dentification number |Dn2 "X00002" 85 the nobile conmunication term nal

1-2. Next, upon the pagi ng requests REQc 1 and REQc2 being transmtted to

t he mbké@oxﬁ?%ﬁo@ﬂt&?ﬂ I na ?sé Sg} ?ﬂguiLF%(fg hE rhAs aPthe 126). the

nmobi | e communi cati e pagi ng responses IS JULY

2006 67 kizeRds MticieShe. saﬁﬁ@nﬁﬁghgﬁuﬁﬁwﬁf&tm&n@@? IBe320 P‘Zﬁl't hen sent

by the route of the relay device 21 -* base station 3 - switch 4 -

| ocation lanb@fdlﬁElyTﬂi@@bﬂﬁoﬁéév&%@plf iZeslthat tie ewshileS 134). That is,
in this exanple e pagi ng responses REScI and RESc2 are returned via the

rel ay 5cdrunumicafionAsrmésads ilbbdndbb2earetsubordimye tethe gade mpbay dewsce
communi cation wth the nobile communication termnals 1-1 and 1-2 within

t he frovizdgandimakethese dhe objrgtyof anhen biag pagingweguicstRESIcx elNaxtathe 1- 1 and
1-2 transmt_ the éﬁl ng responses REScl and RESc2 to. the relay devjce 21

usi ng acQRpPl devicer ﬁ%@h@ﬁqfr@oﬁwl@%mﬁ@ic&%ér\m fig he sAavHIZHRIoN with
he b 1 S A f
devi CZS%@r&ﬁqﬁﬁfﬂuwFrﬁm‘bﬁ%ﬁy 1 UihlocRon B eistFatiin ””aﬁ'j‘%n
rcly 2
hot 111 olTofmaBRC 3 s oBingtd °§u&£@%¥e‘%§ the pbfftoP Ak VR O8] KEfdchieS
comuni gat §AAbhES rﬂda%&ailnsltrériﬁeﬁtlﬁgﬁf@n xﬁﬁnsem]gkrmhb%w@m gcommuni cat i on

is established at’ the swtch escri bed above, according to the seventh

enmbogi meofresponding tevbelocitivi rédistrationart2inforaiativis” A" pindrthle mobi | e
communi cation termnals bel on%l ng under the relay device 21 within a

pr edet erdanidcationenueaber ADb! efc eﬂm;emgamemgeetIpm@bgenom«:ﬂ ad&mni blgpcpl ur al
pagi ng requests REQc is used for 2 0 pagi ng processing, so the nunber of
tines Opagmfmugg%ﬁ%x t heegagleg paging request REQcx'in this example 18

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 REQc1 in this example contains the moving unit 1dentification 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 1dentification 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



request and the anmount of signals can be reduced fromt hgypey specti ve of the
nobi | e conmuni cati on network NET. For exanple, in the event that there are
term nations at an n nunber of nobile comrunication termnals 1 within a
predeterm ned tine, the nunber of transm ssions can be reduced to 1/n. 2 s
Consequently, the wirel ess channels and resources of the nobile

communi cati on network NET can be used effectively, and comruni cation

traf fi c RIaScbandeRESJRy Thedpagidg regpdnsdsbRESict aindoRESic2sareaheh seabddi ment >
18 JULY 2006 68 <7-3-1: Mddification 1> In the above-descri bed seventh
enbodi méie routieeofriioi rekaycdovigni Zlat» dase tstatiomal-» switchdd—i l@catiamr n t he

pagi ng responses REScl . and RESrg via the relay device 21, but an
arrange rm?égorbmarmaamgmﬂ@me Q ftepobidethsou gl atihsas is.eimitiar s 1-1 and

S fert) §5<9mr3 B¢ Pl Setnmncs ﬁﬁ%i%ﬂ%ﬁ&%@frgﬁrﬁﬁé%gizb%f?t ot a
b | h RE
gﬁd'mpa I 2L o s SRR, 36 %Y avdCe a0 nir SRS RO AGF AR, cos ng
ot o ith W nithild CGMAMILbAARINAITRE L 2 CONGIALE ﬂh@h‘r‘;e‘f“é% GEe 2",

(steps 3 1R8cordig %’%lht& Aoblile EhnnigicAtiOAEShiithlS 9L hhérlsQthrhﬂlﬁlttﬂh% pagi ng

responses REScl RESc2 fromthe base station 3 to the location

i nf or rraphgmgrm?gm es BRBScleand RBESed so i rdlhy degicé2 Bakiny @ stidleranme as t he
15 processing the seventh enbodi ment shown in Fig. 7, so description

t her eof tramnusﬁencpnwcxemanl wheherfefiniingatdromunicatpem Witle theebase devi ce 21
receiving the_en bloc paging request REQcx, the relay device 21 conbi nes
thel‘?deﬁ?qtl’qrbatlon nunmber | Db of the base station 3 contained in the en

R TR o I I g T e
gener at |, og i A6 oAgH0ds<ifif $ithe 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>



REQc1l and REQc2 (Steps S140 and S142). In this case, thg pAaddegs r equests
REQcl and REQc2 output fromthe relay device 21 are such as shown in Fig.

32. 2 5 Accordingly, the nobile conmunication termnals 1-1 and 1-2 can know
the identification nunber IDb of the base station 3 in which they are
contained, so as to generate pagi ngG?esponses REScl and RESc2 cont ai ni ng
the identification nunber IDb and the termi nal identification nunbers | Dnl
and | Dn7_3whi ModiffeatRii{Ped to the base station 3 (steps S 143 and S 144).
18 JULY 2006 69 According to this nodification 1, the nobile comuni cation

termnals 114 tkedbdve-desehbed seaehthdembadantat, Rr&edosile cOatAnitaidme rel ay
device 21, but transmt the paging responses REScl and RESc2 to the base

stati on t&rmirmds 1 ke andilseretumetﬁetpaging fresporses RI85cT andvikESedi vig thiee
transm ssion power. 5 In other words, conventional nobile communication

t er mi nalrelay demiced lybatl an<arrahgemantdingiy dxt inade 2xhénein ke abohide descr i bed
sevent h enbodi nent, the relay device 21 returns _the paging_responses REScl

and RESECPMBUNICHIY learyaasnt-1nand be? refyen the paging respraseeRESabande 21
consol i s,these to gener .an_en bloc paging response REScx, which is
retur neg.ﬁiSﬁzlt‘Pl;a%e E%%%ﬁ%‘?ﬁ@lrg%}b{m processing unit 217 of the relay
device 21 ¢ r{Ses orin nit .for Of | t i ses RESc
ransm tted TP tr Srdities Bathyhat Bsuatife By i RP8 oL aEHRS

pr edet erdy | ; | : [ oring unit

and the %ﬁn&dﬂz{fﬁ)‘n %%e&@lﬁtéﬁg?ég@%gﬂgj ég’%f"gg}%@%ﬁsk SE%Q&H_? oper ati ons

of the mabihEresHOMNBORESE 28cSnIshE D tigd atddifichliohne. ’fﬁeﬁir@@esﬂﬂﬁ%ng request
and en bl oc ~pagi ng response according to the nodification 2. The processing

f r om t havleereibtlecep b pagepuesueREREQOe ingewemaadakethealocahenl ocat i on

information i 20 nmanagi n% device 60 through the processing of the nobile

comuni dafararatiqremanaging devicg) and thea transmytteddoghgiralpyr depesstk RESc!
and RESc2 i)s tseﬁ%) 3 i )

(steps through S123), and the processing for transferring the paging
responses REScl and RESc?2 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 IDm?2 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,
so as to generate paging responses RESc1 and RESc2 containing the
identification number IDb and the terminal identification numbers IDm1 and

IDm?2, which are returned to the base station 3 (steps S143 and S144).



5120 through S 128) is the sane as the processing of thegsawesjoh enbodi nent
shown in Fig. 27, so description thereof will be omtted. In the

nodi fication 2, upon the relay device 21 receiving the paging 25 responses
REScl and RESc2, the relay device 21 generates an en bl oc paging response
REScx based on the identification ninbers IDM and IDm2 contained in the
pagi ng responses REScl and RESc2 (step S150). Specifically, the control

uni t of the atgpalinAtRRSHBYICItoR 17 (R fidHid AsmpRGHiPSibRIBARRAS RESC (0

the storing unit, r s out the paging responses RESc fromthe storing 18

JULY 2096 Zﬂdantre@aﬁeypdgtﬁﬁg@é@ﬁéﬁwﬂEQbmm Xy Rytheheldy geviceni t, and
tenporarily erases the stored contents of the storing unit.” Then, the

cont rol 2ipbat gansmdt ¥ paing redpoiscpRESQ 1 rapeiRESe2 REhe babaseation 3t he
termnal 1dentification nunbers IDmcontained in the paging responses RESc

and t hesontlwéregs nui nedsd talpetfofiaatritool formeakdning thatranamibsen p@adr.out. The
en bl oc_pagi ng response REScx in_this exanple contains the noving unit

i denft | flrwgnemwmdﬁg@pnwmnan@ll mphéler comimnicaiden temmuaals deapopused D and
| Dn2 of the nmobile comrunication termnals 1-1 and 1-2. Subsequently, upon
the relay device 21 transmtting an en bloc paging 10 response REScx to the

switch Vj 3y t se..stafion 3 (steps S151 and S152), the switch 4
reconfi§ZF%'?'t]R/€°c§ﬁiCBP8B agi ng response REScx (step S153), generates the

pagi ng respopsgs fesfel Q{&ﬂ%@é@, S &32 gaahkon

i nformation rraﬁ%gl ng d(eiw ce _ (s? glggng@%nrg’ g%g&%?fy Rggi)r |%1Ig11‘ tthhi S
modi fi cgfd gﬁ’%ﬁg 1RBp8hAsd3 RESRAGINIIR FX20 bae aﬁﬁﬁﬁg%%&ﬁ%ﬁblwmm pl ural
pagi hg responses Sc 1s used, so the nunmber of tinmes of “transm ssion and

t het mnowhierein thegedpsdewce X conkodaihted thesddbigemerateam embldd pagiggi ng
response REScx is converted into plural paging responses RESc at the sw tch
4, so trmspoosaRbhex nvbrobetsirefumeadagi ng devi ce 60 only needs to handl e

normal Paging foS BRAmple, the Signal proceSsing unit 917 Of the relay device 21
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 REScl 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



Wth the nobile comunication system according to the seygmityizeognbodi nent, a
subordinate relation is fornmed between the relay device 21 and the nobile
comuni cation termnals 1 contained in the noving unit 2. 2 5 Consi dering

t he subordination relation as a parem-chi |d relation, the relay device 21
I's equivalent to a parent for bringing a nobile communication termnal 1

I nto subordi nation, and the nobile communication termnal 1 is equivalent
to a chiundt ¥dstpiedetethfingd tiahe nicasubed belthy tHay GRit2dnd HemPorakibgon ng a
parent was resfricted to the relay device 21. Conversely, with the 18 JULY
2006 71 eradss! thesoomedréamensrofsthetseoriag amidi Tiheh othelonreialhidit gghedatesnt , each
nobi | e conmuni cation termnal 1 may becone either a parent or a child, and
freely smrercbloepagingridspanscoRESexabased on4Be ternbinal wienifocatioe nobi | e
comuni cation systenr 5 Fig. 34 is_a block diagramillustrating the

conf i gumambersdDmrenigmeddan tbemmga@smmsgsﬁhﬁ and sheimeying ¥Rl ej ght h

> A Lﬁ%mﬂ%@ﬁ%ﬁn&ﬁ?ﬁhghk&”ﬁggﬁﬁ i@{lgoﬁﬁmgw%?%é dAResac
1- 2, .- Fur mohi i.cat i i 1

ar oupod RESCH stk iR dhi Sub YR B R B G1eR Binbedih o4

renr esehs (PRI SGIBIThGAEDN TDRE ThATDid of diedndoff and receives en

bl oc response reques generates plural Tresponse requests

REQC bagethnidiRidtdrhfifalseSNCRE]-2.equest REQex. That is to say, the
nobi l e communication termnal 1-1 also functions as the above-descri bed

rel ay devi Cesabsedlﬂemlty;liutpbﬁrthEQeIaA}ndé\'vioeiZlgtraﬁsril&ti@gCanmmbﬂ@caPhgmg erm nal .
In the follow ng description, a nobile conmmunication ternmnal functioning
as a0 r erespatsei RES2X toithe spatahet aia gie baseastatianre (atepeid Al iand HdbH2) e

communi cation termnal, and the termnal identification nunber |Dm of the
r epr esefR@sMEhbEesanfigies the snitiac paging r%ﬂp%ezl?ﬁéﬁ éﬁéﬂ?@ﬁ% terni nal
I dentif 'g%%%fa s uenBzeléinlgDrrgsporzlgesﬁE%:cle{nrds hr%’c‘i, %%EQPéjnsln% & h'lé)sré tto Iees>

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 1s subordinate to the relay device 21. Here,

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



Fig. 35is a diagramillustrating the stored contents ofsjey fdosst and

second | ocation tables TBL1 and TBL2 according to the eighth enbodinent. In
this exanple, the representative termnal identification nunber DM of the
2 5 representative nobile comuni cat’ on termnal 1-1 is "X00001 ", the

term nal identification number IDm©Of the robile communication termnal 1-2

is "X00002", and the term nal identification nunber | Dmof the nobile

comuni @ﬁébmc&)ﬁﬁﬂhﬂ@aubn%yssemwa% tﬁﬂl%tei%h@ﬁeﬁxbbﬂimbﬁﬁaéadbﬁ table TBL1
stores the representative term nal 18 JULY 20086 72 identification number

| Dm  andgnobite cogahunirationi tetmadalohmaryebedorhe eithier arparént dhe obdld,earbndi ng
representative nobile conmunication termnal, in a correlated nmanner. Next,
t he secdratly stracture subbrdinaBba relatiass. t he termnal identification nunbers

| Dm and t he Iocatlon re istration area information, in a s correl ated

manner . <|’3o e, Ovriwisrof theanobie cRamyaizatiomsy4emshi | e  conmuni cat i on

I nal di h bi |. ' [
torri nal , t nEi5 o B Rlasks Jaeran i IHaan deNE CODEEEHINR ASRE MORMS o st or ed
I nst ead f t he. | t tratl t . | th
movi ng. SmndAisafERy Peniedt s B SEnbHPTRImeEy Wk tR *oThe |
i ' H{‘?‘ﬁ " Ok, . th
[gg;f isg%&ra{edéﬂg’t&rrgémon abﬂg%)é%dng@ehg?l}#e lilgt"ﬁﬂrlrecorg ﬁlaei m(ﬁﬂﬂ ﬁe 1? i rst
| ocat i opnjEPEnthBhs mdBild B@nﬂﬁmﬁbahaﬂ%nhhm& 9L 1, ahdensi. fFGﬁth“ nurrber

I Dm " X00002" and the representative termnal identification nunber

" X00001'theweemeb e edmmuinficati®t torehiRals bil an)e}gmgeddsd) deasttoforhesapttee TBL2 and
15 the term nal identification nunber |Dm"X00003" and the representative
t erni namohidnmcommanicationtabaindl Ol repocsents ther mobilereamimuninatioacor d Rb2.

The record Ral the first location table TBL1 and the_reco 1 and Rb2
of the t&aamals ge?a@mfirl -3 apddeqeves &pebl@@rrﬁép(awdrmu@ﬁt&m@&éﬁoaa@ Qi ve

the 11 sengres bRk RBeast srtcy BEQEPHSA s s HiosgeSpii™ o the el ohih
embodi Melfuddt REQEx S ATFac IS td 88y, 'thE $hoBd daEAfication terminal 1-1 also
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 number IDm of the representative mobile communication

terminal as a representative terminal identification number IDm'".

<8-2: First and second location tables>

Fig. 35 1s a diagram illustrating the stored contents of the first and
second location tables TBL1 and TBL2 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 1dentification number IDm of the mobile
communication terminal 1-3 1s "X00003".

First, the first location table TBL1 stores the representative terminal



| ocation tables TBL1 and TBL2 except for the point that ;gheLyengesentative
termnal identification nunber is stored instead of the noving unit
identification nunber IDt. 2 5 However, in the event of grouping plural
nobi | e conmuni cation termnals around the representative nobile

comruni cation termnal, there is thé2need to register the subordination
relation in the first and second |ocation tables TBL1 and TBL2. There are

vari ous ; : ' [ ' ' $ k1S TR rma
aroup 1 AT ARCaiof BRI MM Ahd kS olRioi e Foiga ARt SR ARLIOR bET T, 2

mobi | e GRETHAES h@fhe! Pe et GO Bl dBommMnficatiovternfifAB AL i Oon request
containing the repreSentative termnal identification nunber |IDnl and the
t er m nalcortatedfinaaheé0 MNBxThRE Set bl ddcdtim sibhe MBhatseorgstheaepaimalni cati on
termnals, and transmtting this to the location s infornmation nmanagi ng
devi ce 6Gdentificatien hastbers dDmrand thedosatior begisattion drea 1afemmatoseooad
method is for the users to discuss one with another, transmt a nessage

i ndi tat icogralatgd mageer INataydisiweverothainndhe iegant gratimmotille t o serve as the

representative nobile comuni cation . term nal fromthat nobil.e conmunication
t er ni nalCOTRMEAIGALION (eEpBAlbbY PuDQUGHARS: tohe sRpraseRtatare MOtlivor di nat e

t her et t of th tati I h nmb f th

e o oSO A B S e B MR kaon bR 11 cot o
number ML < A%dTRIdA HATTIALSAL Rulblopakeadfforipgiigher this with the
| ocati oni'nf'ormation managi ng device BSHA, e ot'her "hand, in the event of
rel easing thg ﬂﬁ?%ﬁﬂh{}ﬁb,‘ e mdvahg ABit Zbeﬂcﬁlg’s%%%elobﬁﬁéﬁ%gmfhtﬁﬁl
transmtted to the location I nforfmati on managi ng device 60 using the sane

met hod, aweldN; 89 thbeepieseathtiventeentisaloidenti€ichtioatnumbat [Dm' "DABO@OTBL1 and
the second | ocation table TBL2. <8-3: En bloc paging request> 2 o Next, the
cont r ol adnéthedoéatiomfegikFationarea s Alfarersiiedn cogd Ridvokthesfirgfener at es

an en bl oc paging request REQcx .in the sane manner as._w th the seventh
enbodi mipgatiamtable I BlaLe On the etharhandg e tmpal identifigation number

IDm "X00002" and the representative terminal identification number IDm'

"X00001" are stored in the record Rbl 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
1dentification 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 TBLL1 and TBL2. There are various ways of registering. A first method

is to automatically form a group following predetermined rules, the



representative termnal identification nunber |Dm instegguf2dohe novi ng
unit identification nunber IDt to generate the en bl oc paging request

REQcx. That 2 s is, the en bl oc paging request REQcx according to the eighth
enbodi nent has the noving unit idegtification nunber | Dt making up the en
bl oc paging request REQcx shown in P g. 23 replaced with the representative
termnal identification nunber IDM. In the above configuration, the

oper at i pssrefénthtive Ii@cktbi'l@c@ﬂmﬂi&@m%rﬁnﬂ%&ﬁﬁﬁé%ﬁvﬁkﬁ?ﬂ regarding the
en bl oc pagi ng request REQcx and pagi ng responses EQc are fhe sane as the
sequencesgistration irequdsy coﬁf’ainﬁigtheSﬂegremhtEﬁge t&3ninaledenti heationt h t he
sevent h enbodi nent, with the relay device 21 replaced wth the_

r epr esenuatberd Dm'ndetheoteromi albadeatificationaimbers [T ocof tenspbordinateen i n
cases of uysing a certain nobil.e comunication termnal 1 as a

r epr esefatlecompyinicaoptermmals,and Eansmtingsthis te thalasatioss times of
transm ssi on and the anount .of signals,relatin 0] I ng, requests REQc can
e reduiberaalanmarETZARHER Crnadnesiee Stasidh daESulih s Gadeea <o,
Ninth e di ment> 10 <9-1; Lguration of the njnth odj ment > The

over al | S5 Seone BT s 0t b HRER s Bishbas e ) pBIREL BRS¢ ne
ninth e ' o) r o i ' I : . he
overal | Hgégéé%g{rdéﬁtgwg?ﬁtfé&% ilﬁésggm@uq%@é? ?%tlrll&@;(lér?ne%aﬁéscg%r %l nga% o the
sevent ht REqERIAL PO RYbild\chirfnurieatidh@eARftidl e A1 ihab ntdbilé the noving unit
2 in the nobile conmunication systemaccording to the present enbodinent is
al so of comms@icationnérmginad) iransmast froat a aiobible commuonicatentedimaal . The
location information managi ng device 60 in the nobile comunication system
acaoor di sighberdinate therste atset o dhe representapiviedPm’ (phene nomberbehthen t abl e

TBL1 and second .l ocat,i.on table TBL2, as wth t({ni_g:rs]event enmbaodi nrent. The
conf i guFeRIEERatye mebife cemmupicafign tegpiraland theeraundlidenfification, t abl e

TBL2 ar g b3 IBTE of theidbild GoR R u%ﬂ*}%?ﬂm”ﬁﬁ‘; and register this with the

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: Enbloc paging request>

2 o 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 is, 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



As with a normal nobile comrunication system in the evastuLhadost here is a
term nation request bound for a noving unit termnal existing in the range
25 of a certain base station 3, the term nation request is sent to a switch
4 connected to the base station 3. ?? term nation requests bound for the
moving unit termnals in the range of “the base stations under the switch 4
are sent to this switch. These term nation requests contain a nmoving unit

term nalg stedﬁ@é AidGas L eAWIGE paRig ARIRISTRE®DSX b paRing Fesporisdser m nal as
the 18 J LY 200% 75ﬁ%est| natlon herg&; UponQr ecei vi ng guc%ﬁgs term nation

request REQe areithesarhe aethesseguenoesishywnegaFg. 27, Fig. 3 heatd big.dd3,t he novi ng
unit termnal which is the destination of the termnation request to the

| ocat i onlesafibedavith theraergrithg mbledimenty ovitiTthe rélaydevycedhiraplacedhe movi ng
unit termpal identification 5 nunber of the noving unit term naI which is
to be | ocihdhe rupr@ﬁem@éwwnﬁgl aﬂommmmgfatwhteannnag ltheAceprdingly,

identificati.on nunb ) theloa on informati on narﬁajgll devi ce 60
sear ¢he$VEAINLESEH A uﬁﬁkga? Fﬁﬁa’crh{ﬂ OMPYRICAHEN T ELRY fYéntification

nunmber contain recei ved i nqui ereby. obt ai-ni ng a

Tovi g aﬁmessaﬁaﬁwefﬁr@ﬁﬁe&%%%}orﬂ il R R BT FuRPb At or oo

|nforma t on nunber
o e fRmisfoR e MmoliEt of sigthi} BlaiRbp el e ReqRE REQETAPY The

Obt ai ne¢eRMuBed URivith ehé's&Rénthi dRPOATTHERL IsBNr A& b&redscad key, thereby

obtaining location registration area information. The |ocation information

managl ngAeNisth &dbodimens> t he 15 received term nal identification nunber

| Dm 't he obtained noving unit termnal identification nunber IDt (only in

t hel @verf9- ﬂhe(ﬂomflggratum b‘éﬁle nioith giopleidizgentre result of a search), and the

| ocation reg| tratio mfor(gg%l on, to the swtch 4 which has pl aced
the inquiry. TNROVERR (9‘? 1gur§att1% ?I@Oéﬂwm@ﬁm%ﬁl%ﬁ%%ccordl ng to

for geRGPARiRg (BInE AT emPRATRERLAL i BEAP LAY ATt e ng

returnedapdd 58 Hﬁ‘ofeﬁﬁ%ﬁguﬁﬁoﬁ%ﬂ‘ the HBBHE oA AItidYsfq¥hte 610

conpri ses a Ton
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 TBL?2 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



device 611, a timer circuit 612, and a buffer 613. The gpffuypeé@ti on of the
conponents is the sane as that described with the seventh enbodi nent. 25
<9-2: (Qperations of the ninth enbodi nent> <9-2-1: Hierarchical |ocation
regi stration> The operations of en bloc |ocation registration in the nobile
communi cati on system according to t he present enbodi nent are the sane as 18
JULY 2006 76 those of the hierarchical location registration of the seventh

embodi MegRktin SN hdBoF! Wp(%%p{%c%?vi%‘gzéucﬁ%sbﬂe%iﬂﬁ%ﬂge FEhietHe AftcRagl Ny

response> The operations o e pagi ng request generating device 610 of the

swi tch sbndgah iequpPire garckipthe teddtivh 6 tHeSoata® ugiN@rirdnalwhiclesent

enbodi nent are as described next. Here, let us Say that the switch 4-1

r ecei veshadestimation obthe tezmiaatioRre€lestaotthe lovdtidre informatioratiamagirg m nal
1-1 and a termnation request REQQ2 to the nobile conmunication term nal
1-2 wit demice @b ed@iemgmedcontans thelnmvinganit teemi halt idenéifoationh 4- 1
transmts an en bloc | o paging request REQcx and at the tinme that the
nobi § e BUENRET Afdbednoving wikdeeninal whighis so bedasaiad. pagi ng r equest

responses REScl and RESc2, . the nobile .co nication,terginals 1-1 and 1-2
are subor di nBPONTECEHANE AnpqUIRK s QRAIING 1Ne frr TaiAL IGeRHHEAROR AUOORE hi n t he

Cor m nat st WRUGaGn doRRR S e b P RO & Sl PN S iES cc 610 in

the swl 46l tabtd TEIS2 Wi S tEriRhaPRIGEARIOR BERbel LohbAnbYfihthe 13

After a predeterm anount o el apses, t n bl'oc pagi ng request
gener at irggei¢ed ifguiy As aslesidhafe bynetaiving Ainivihg anitRlenéifitatidn
identification nunber IDm”™ which”™ the term nation request REQ I indicates,
to ithe noacebérdbdt orflocardoneagistraammared iffatevatoen.6ln thdevehythabtaai ni ng t he
moving unit identification nunber IDt and__the |ocation registration area
i nf or mamevingNdt teronaabidgintficasipesumbendbais abtained; the fBnso leeafgen an

AUy Se RRL S theéns searched with The obtained moving whit 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



| D2 which the term nation request REQ2 indicates, to thwilymasi on

I nformati on nanagi ng devi ce 60, thereby obtaining the noving unit 2 5
identification nunber IDt and the location registration area infornmation.
Assum ng that the stored contents of.the first |ocation table TBLI and the
second | ocation table TBL2 are those shown in Fig. 22, the first and second
searches obtain the sanme noving unit identification nunber IDt "A01234" and
t he samthésecef iherhieegichioadtlbontion eegistrhoonasfiths sevénth édbddinier006 77 Thus,
t he pagi ng request generating device 610 recogni zes that the nobile

communi showmnint Eigri26al s 1-1 and 1-2 are subordinate to the relay device 21
havi ng the sane noving unit identification nunber IDt "A01234", and nakes

t hese t F&-3t):eEn bipc pagang seqeess AmdrpagiaguesporES:x. 5 Next, the pagi ng

request generating device_610 searches the database, . obtains the .
denti1icat i SR RERIONTHE the pa&mgageélug;ﬁfagmmagngrcﬁmce géﬁr(?}stbérﬁd’?’lﬁ@lt o the

o TR AR o 18 AR hoBnel e
CYaTDLeaE R O HRREL SRR L s s g

| dent { FeidsPREQEPRS tHnobANcd i ficatiDA e Rl 1-1Gaid & erftiibn | O and

| Dn2. The“en pagl ng request REQcXx thus generate s transmtted from

t he pagréguest REQL2 getits Aiobilk deiinteniedtionftetmimalVi-Rokithinlat o the base
stations 15 3 (3-1, 3-2, 3-3) which the switch 4-1 governs. Next, the base

st at i onpré&ddtarminedl 2me3afyl atrthasime thitethers viatclt 4phgiangnmtscaresh BREQCx wi t hi n
the respective base_station areas (4a, 4b, 4c). In the case of this
exanbl epaghg request REQee apd ajthe tirae tlwati thg rabile zonyaanieatian t he base
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comuni gayic@Mm1 in the same moving unit 2 within the base station 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
2 0 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
IDm?2 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 "5A".



term nal 1-2. Next, upon the paging requests REQcl and RE@1A 1866 Ng
transmtted to 25 the nobile communication termnals 1-1 and 1-2, the

nobi | e conmmunication termnals 1-1 and 1-2 generate pagi ng responses REScl
and RESc2. Then, the paging responses REScl and RESc2 are sent in the order
of relay device 21 -* base station Bl3 -> switch 4-1 -+ pagi ng request
generating device 610. That is, in this exanple, the pagi ng responses REScl

and RESC2 ar §hpg! el iR ré?hé@t?é@ﬁrﬂt@ng’ davidees 1@ kédogsvks thalthelUpon
recei ving the pagi ng request responses corresponding 1o the paging requests

stored imobile cottirhenicatidn tehmipalgilng angdlSsiregrivwirdindte tdekie gelayol0 del etes
the correspondi ng paging requests fromthe buffer 613. 5 <9-3: Mdification

of ni nt ldesndeo?] taming the sdme ahovimgdesic iddéredicatidi nandset RNt AO01B34pagi ng
request generating device 610 is installed in the switch 4, but an

ar r angemsdtmakgs hesentlbe objnsrafian endloaphgng rquest RFEQexat i ng device 610 is
installed in_the base  station 3. CGenerating pagi ng requests w.th the
present nodi NexhtthePaging spquest generengdevice ﬁ) scapbesithe Aatadiasg, i n t hat

e P20, e SOHERAC RIS AL RO, SRV ER o PAS LLATATLAR A Doy T ol ion to
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oot BTSSPl RIREREY. R MNQUPIL s
1o FoREGR LRI AgpeTI e NI 9ty D, 20
forns. Bwentaxéntheddentifisation apmberkiDe of the base station group, the moving

unit identification number IDt, and the terminal identification numbers IDml

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, 4¢). 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 REQc2 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 REScl and RESc2. Then,
the paging responses RESc1 and RESc2 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 RESc] and RESc? are returned



nobi | e conmuni cati on system which is managed in an aut opgymys208catt er ed
manner with plural nodes (including switches), instead of centrally managi ng
25 location information with the | ocation information managi ng devi ce 60.

(2) Also, though with the above-descﬁ)bed first enbodi nment, the automatic
detection of the noving unit 2 is enabled due to advertisenent from the
relay device 21 of the noving unit 2, but the nobile communication term nal
1 may be/jseRé kéldfibvieenthat, in the event that the user has 18 JULY 2006
79 recogni zed thé noving unit 2, the user can nmanually perform

regi strati onUjsine eddedvingnthefpdiigs aeqiest abspainet icofrdspondingto e (3) Al so,

t hough with the above-ﬂél(egscripggdﬂgsec%lﬁ% enb%di ment , tﬁe higghest-order nobi | e
communi gaiging requestsstordd ne ghe baffer 18, thevpag mpdequst gemenaaingndenaigeng t abl e
731 with the location informati on managi ng device 60, it i s needless to say
that t hélfodeletescheramresponding pagingategquestsafroantie butfgr 643r the | ower or der
termnal managing table 731 with the location information nanagi ng device
60. ¥4) Though with the above-described third enbodiment, a hierarchical 10

| ocation gi.stration release is,cgnstantly transmtted fromthe nobile
conmuni ég'sorﬁ@éﬁﬁfﬁ%?ni’ffl?@’ $IRROAYRER on” i nf or mati on managi ng device 60
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device 60 I s unnecessary an ocdtion o novi ng “uni t can be

det er mi Reskreyn tie phafify RiquesOBeferatiaBdidviee 5101 intaled iehbbasar chi cal

|l ocation registration release request may be transmtted from such a node
to the statwwmgd.unit 2 to rel ease the subordination relation. (5) Though with
the hierarchical |oqcation registration releasing 20 procedures in the

above- descr i b¥merating pagngireguests withrthepresent medaficaston difders: fram on

rel easi i erf.or,nmed. fromthe bi].e communication termnals .1 to the
oot onfle PEVRm AL CRkRIGRE! GaD: Bttt (he Ragitmibish CoRaoAsE dvice
610 transmits inquiry information to the location information managing 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.
zij) (1) The present invention 1s 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



made which is the sanme as the hierarchical |ocation regigtuayi200s rel easi ng
procedures according to the third enbodi nent, wherein the reception |evel of
25 the noving unit advertisenent information is nonitored at the nobile
communi cation termnal 1, and the higgarchical |ocation registration

rel easing procedures are perfornmed as to the noving unit 2 in the event
that the reception level is at or lower than the threshold val ue, thereby
aggr egatreaggnized the enavinig eait 2, thausencaregianuadlyi parfomneases of pl ural
nmobi | e communi cation 18 JULY 2006 BO termnals 1 at the noving unit 2, and
transm tregkgratiadeanceliagieon ofhieranehigallocaaen se2istitignng devi ce 60. (6)

h h with - ib i f h enbaqdi .S, h
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procedures for hierarchical |ocation registration described wth the first

enbodi W&aFist@rrtHéBl!bm drdeptgatinal aiardapatg table 73 axthdgiei Joealldnf unctions as a
sinple relay device for airwaves and the nobile conmunication termnals 1
each t r anfoimataon mangigsng devioe ©0own  terminal identification nunbers
individually to the nobile communicatign 15 netwgrk NET vi Eithe rel ay
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directly transmt hierarchical “release requests to the’ nobile communication

net wor k ugidhting of the location registration area information at the mobile

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 i1s 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



Further, updating of the location registration area i nfofgiygiLiynosf ol | owi ng
the nobile comunication termnal 1 belonging to a certain noving unit 2 5
(relay device 21) nay be perforned in the sane manner as with the first or
fourth enbodi ments. (7) Though with the above-descri bed second and fifth
enbodi nents, a parent nobile conmunfélation ternminal 1 uses a |ower order
termnal managing table 731 to nanage all nobile comunication termnals 1

18 JULY @0Qfinl 1°6 HRGhDYirdeufie DURT @4fGhidihe BESEio the Iqtlan the present

invention I's not restricted to this, rrangenent nmay be nade wherein

t he par efiforfmbtibg mmgimﬁé@goterm nal 1 stores the term nal
identification nunber of "the <child nobile communication termnal 1 and

manages the {6} €fhowdh Wdth tHeedbove-destribed fest aed foueh @nbedineemisnele

i dentification nunber of the grandchild nobile comunication termnal 1. In
t hi s casleierarnchicabwelationasmmanagad by both theaholile senvinngicesicn nétiwaerkmay
notify the termnal identification nunber to the nobile conmmunicatiaon

t er nbnal NEdr andh ghereelay deyigecil , thei presenfeinyentios isaatuesiEiated o thisy andal 1
serving as the parent storing the received termnal identification 10 nunber
in the srpayib?grr@aptto r{l@l}agqﬁ&hne reakirerations w d88BHEbed second and

fifth nmbodi t t he hi hj cal | at i ' d by both th bi |
cl)m'runi g%grﬁghlnqﬁg@ﬁm Reﬁﬁq}g@fﬁg’:&el 215 ge{/ﬂ:‘el gl?é?ﬁgepregem? [ nveﬁt im(;nI [ g
QOt restrict qf by &fUbSih cFe!aﬁFéy ﬁfralre‘glfﬁtﬁﬁhgrtﬁé%ﬁé&?cmhpﬁaﬁ%ﬂg%d by the
5 nobil e conmmunicatibn termnal 1 alofe. 1n®thrs case, the parent nobile

conmmuni Qﬂbirﬁﬂbilérc@h%ﬁhnkm@t%v&ﬂt' NEIhﬁo@ﬂﬁéﬁtinderﬂlﬂiéﬁhé’dﬂ@n y recei V! ng
the notification of the termnal identification nunber fromthe €hild nobile

conuuni adivioa 608 miaybe the ammesisothergrocedufas, for idepmchkival bodrtion
comuni cation termnal 1 may manage all nobile comunication termnals | 2 o
bel ongi Mggisratedesnriead witdrthedhist gmbaedistentyer may be arangedassuddr thagr mi nal
Panag NpeTelay dévice Y1 Rinctions 5 4 Siniple relay device or arwaves and the > ¢ e
y nobi
mobile communication terminals 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



comuni cation termnal 1 serving as the child notifying;§heLy®ds! e

comuni cation termnal 1 serving as a parent with a hierarchy rel ease
request 2 5 containing its own termnal identification nunber, so that the
nobile comunication termnal 1 seryving as the parent deletes the term nal

i denti fication number of the child ffomthe storing unit. O, the

hierarchical relation may be rel eased by the follow ng procedures. First,

t he npbbkRngiagmyal loatdrosrdee hitraathical fevetNibeSpr@sdnteinveativnrig msse request
containing its IS JULY 2006 82 own termnal identification nunber and the

t er mi nakestrietdd foi thas,i ol awab@ngemeritmapbeanthde ewvhdreinrtie parertmmobileat i on
network NET. Next, upon receiving the hierarchy release request, the

| ocat i onoimhenivatioartenmmaaji hstortes theetedtindkidentifieagionheumbeatoifdhe
registration area of the_parent term nal based on the 5 termnal .

i dent i f Foddimabieeparmuni¢aiompierannak bangd magageetha pareasehildaredation, the
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t he neegofimuaRRdeba tbﬂ%ir'lél%ﬁlfﬁ'g dC@eSparaht ORithrthe thobRe %h:u%'ﬁnﬁ@ﬂ%ﬁ' ng all

nobil e comunication termnals~1. However, the parent nobile conmmrunication

15 ter nteraiindl dgereagt Bsthiehgarencstornmg thegiestivaid wrmiraletensifafatidre child
mobi e communi cation termnal 1 and the parent nobile conmunication
t erfi nahumberandhe storsmg ugitan en bl oc | ocation registration request to the

oA SO 354 SR b s SO ASea AR R 1 7
o Hlea TRE bR S S BoPElnd R e on, momoer
hi'er ar cghghuticaHohU et wRRkIRET #hd fleelfF et fee?31 ML PrRBEAEnSG RN f5at | on
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



termnal 1 in the above-described seventh enbodi nent, onspeiysmwea a
representative nobile conmunication termnal and a nobile conmunication 2 s
terminal 1 in the eighth enbodiment, the present invention is not restricted
to this, and may be applied to nobifge communication term nals having a
three- level or higher hierarchical structure. In this case, a |location
tabl e matching the nunber of hierarchical levels is prepared at the

| ocat i oroWn ftermitail dﬂﬁﬂtﬁ@@imgnumhecelrﬁtlhenermmmeetlﬁbauos munepobs 83
order to, have an n-level hierarchical structure, first through n'th |ocation
table R paecnidedhanaobiie coannusiGailomaetworkddET. INpXnupon i#Geving nobi | e
connunication sgsteqlaccordin to the. abo¥e-described seventh through ninth
enbodi méAE NICTARCRY Eelggesiequies aEl}?ef(’é?aFlé’n 19TofN3fAen MANAEIRS ey 16880 from a

- equest Ueeessnpas e IGCHEMLFRGRIOS SILEP mspudel FERRURT RoSed DA% cat i on
Ler I} nalcr bl BAGhBEC GO RIIEQ (oDl EGyaRl BRIUGCT et ey devi ce

21 or representative no comruni Ion termna I nat e

mobi | e GRETREYasEY Péleh! FaquRbt fPthls [ddtfon REPStrati6n BpeA.| Nes@Mipohcati on

network NET transmts the en bloc paging request REQcx to the relay device

21 or repceveng di¢ ixramhy eleemeyaesythe pateait thobile cohghanicativn need for
re-sending, so the paging traffic can be reduced. (11) Also, with the
above- déemmirzdd dalbtdsehedermmat adentfisgtor munieraafctivedihitd farmlithe
above-descri bed seventh through ninth enbodi nents, the transm ssion power
of suboSEPHBL dnibthiereofeomuni cation terninal's can be set |ow by causing the
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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
.0 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



to each of the nobile communication term nals, but the pggsEeRboggnNvention is
not restricted to this, and it is needless to say that the relay device 21
or 2 5 representative nobile comunication term nal may be nmade to function
as a sinple relay device, and transg%t the en bl oc paging requests to the
subordi nate nobil e comunication termnals. In this case, the nobile
comuni cation termnals first each judge whether or not its own termna

i denti fiog@dd hdARe h—IeSi/_eP arakdfdal ﬂrﬁ&ﬁr@,rﬁ@k %rd@ﬂ feh [RARTE tataad
second, 18 JULY 2006 84 in the event that it is contained therein, detects

t hat then®y basisb¢andahenrablesgnay éguésked.and generates an pagi ng response,
which is transmtted to the relay device 21 or representative nobile
comuni cat i ofl @)eAdsmavith(thd)mebrle kemmunidatidnes pdtemeacterdmgemtiszvent h and
ei ght h enbodi nents, 5 the identification nunber IDk of the switch or the

i dent i f iabavesleseibpdseventh trough mateembadimants, an dheexenkthat dhereelsen bl oc

pagi ng request RECQCX, th functiops of the en bl oc .pagi ng reguest REQCcX
are Yo POrRagnRg 5@3}%&9%%@0%\%%&59%6 @oklﬂ@ WWIE@?@Q egfde nobil e

communi gation termnals 1. subordi tfo tg represent aty,ve nobil e
communi datiepe Gt pagingaltiit RHGe hmdfenfly 38GRd o test Reqex
Ment i £ FebEseRAy e bR e Forpiifal b etk oGt RO may. o

ar r angegRit-sERY befvesE the'idha id@:v‘ié@ﬂ%’i"regi?%s?hkéﬁ‘@e mobiRe control channels of

different frequencies to trahsmt the en pagli ng requests REQcx to the

rel ay dewimauditationrtepiesglniml theesuburdieaté mobitvuwonsmungtatioss ritdnal wi th t he
recei'ving side determ ni na the base station 3 based on the frequency of the
cont§ ol lehBmissloncedhe whabde@engBucicutivh networkoiH e traosmutsi thetdroblacer ni nal

| ocation registrati thod for registering, with a nobile conmrunication
net wor k PABHIZXGANES ﬁ&@aﬁa@ thp relagdevies §ﬂ (RETEPRCSCRGEYE Mabllthi ch | ocati on

registr %E)'morﬂug{c%?io%at%pnﬁﬁal? tl?fl:rlériglnlot IYCG(H for re-sending, so the paging traffic

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 termunals. In this case, the mobile
communication terminals first each judge whether or not its own terminal

1dentification number is contained in the en bloc paging request, and second,



mobi | e comunication termnals is located in, said nmethqd;pehstdi N9, pl acing
said plurality of nobile comrunication term naI s inamlti layer one to
many hi erarchical rel ationship; wherein: each nobile comrunication term nal
notifies the nobile conmmunication termnal at the i medi ate hierarchical

| evel above, its terminal identificatton nunber along with the termnal
identification nunber of all nobile comunication termnals at |ower |evels
in the i nt cation
torm nalt e pratt Bt RiBntafill hefln, Gelecs 1A bl dthte PR aRBIRE

communi ; i t he

Corm nal o ?‘?ﬁ“?S?F%aﬁé%]ﬁ%%‘”?‘ﬁ?féwsee“?ﬂén%‘rﬁﬂnff%*;%‘?%‘ﬁé‘?’ﬁ?ﬁ%&?‘?% | ower
hi er ar cldevéde 2 &\oglrepredoftatiier @obilel dorhlifurdeatidon tévahinahere i s a change in the
| ocation registration area, only the nobile conmunication termnal at the
top of the Hildyakutther, eaglthttbe: abohe-ddsonbedmeveathi and zighth embadimeatsmat i on
with said nmobile comruni cation network, 2. A npbile_conmmunication term nal

| ocati o ¢é@¢@!ﬁ@atl®hnﬁﬁﬂl¢6clﬂko®f thesgvisebrarribe 1dertifisationinuenenthi cat i on

net wor k, ion registration area, informatian indicat whi.ch [ ocati on
regi st r &fit 85 B aﬁ%ataéwlar@rcoaltar@ di thg egx b %mglagcrsmwéﬁf}% i thBnal 5 1

| ocat ed said tho i ncl udi n sai d pl ur of no,
cormunt aBetf BF FR G Bloq badingHarlsf RERex At 1 pbt i iy Specitne®
relatio @m term nal
at the ?l?)(\;/\velr% eve?%%ayﬁé%gé?ﬁggpég%@%%@g #%r?? erm nallqé O{] the top
l'evel i kgbbrlifkitAlo akﬁ%préseﬁ@éti@nwmr@é@mmﬂcﬁabhlt@rmﬂmrum cation term nal
at the top level registers, with said nobile comunication network, its
t ermi nalAdadedingdlycan enrbloc p‘agm@tequ;stz\REQtjn evhichromnitslthe deentificanonon
nunbers of nobil e comunication termnals at the |ower |evel; and
number 1Dk of the switch or the identification number IDb of the base station
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.



in the event that there is a change in the |ocation regijgtypthsye area, said
nobi | e conmuni cati on network updates the | ocation registration area
information for only the nobile communication termnal at the top |evel. 3.
A nmobil e comruni cation term nal |ocation registration nethod according to
Caim1l1, wherein termnal identification nunbers received from nobile
comunication termnals at |ower |evels in the hi erarchy are stored. 4. A
nobi | e conmuni cation termnal |ocation registration nmethod for registering,
with a nobile comunication network, ¢l88¥Son registration area information
i ndi cating which |l ocation registration area nobile communication termnals
bel ong to; wherein plural nobile comrunication termnals are placed in a

hi erarchijcal A ehgbil@nsbhmunii@ionl RerdniiBIbi1beatfMYepisaatib® Nnictidd Nt at the
|l ower level in the hierarchy registers, its own termnal identification
nunber amegitteeng.emitinal mabientohimuaidation nuetiverk,ofocatien t egistratibn adrea he

i mredi ate higher level with said nobile copmunicatign network, , upon
recei vi ndnQriation Andicating tvhich dopdiom degistration grea pechmobia @lwalifuft cat i on

term nal _at, .t he i mediate, highear.level ;.and. wherein, {4n.1the event that there
is a chaﬁ'g%blfencom{gmin(%@?? %)eﬁrr&ré%i; _éstlgg?etlegr@ S&*’%F{hg’gilgdﬁg&gl’ e comuni cation
net wor k updat ﬁﬁaciﬁgesdi@%ﬁﬂaﬁﬁr bE Gobiledddnumic8Bon téthRhaBlih AP muff 18Rty the
nobi | e communi cation térmnal at the top of the hierarchy. IS JULY 2006 87
5. A nobione te oramyrhieratdhacal relatiomshiip;l ocati on regi strati on nethod for
regi stering, with a nobile conmunication network, |ocation registration area
i nformation i NWCEARI ng whi ch | ocation registration area a plurality of
nmobi |l e conmmunj_cat | t 1.nal: € .1.N; -2 | ' ni cation
termnnals ar ergﬁﬁgcdje“gﬂllengé [ er“gart@hi tglé&nar@?glﬁkgrt@%#%?n%n% eﬂlnﬁmia\cgrrp ile
comuni cagrngfalt & fenghnRbidtd didraidical Q¥@dl dbdvehers hbehmal ider@icatibges t he
nobi | e conmuni cation termnal, at the i nmedi ate higher

number along with the terminal identification number of all mobile

communication terminals at lower levels in the hierarchy previously notified to it;
and

the mobile communication terminal at the top of the hierarchy registers,
with said mobile communication network, its own terminal identification number
and the terminal identification numbers of mobile communication terminals at
lower hierarchical levels; and

wherein, in the event that there is a change in the location registration area,
only the mobile communication terminal at the top of the hierarchy registers the

location registration area information with said mobile communication network.

2. A mobile communication terminal location registration method for
registering, with a mobile communication network, location registration area
information indicating which location registration area each of a plurality of
mobile communication terminals is located in, said method including;

placing said plurality of mobile communication terminals in a two level one
to many hierarchical relationship;

wherein:



| evel of its termnal identification nunber; and wherei nsaunvhodee

comuni cation termnal at the imedi ate higher |evel stores said term nal
identification; and wherein, in the event that there is a change in the

| ocation registration area, said nobile comunication termnal at the

i mredi ate higher |evel registers the location registration area information
with the nobile comunication network. 6. A nobile comunication term nal

| ocation registrati met hod .accordin to Claimil, erein, in e event of
2 robi |6 comERIEIPaR COBTTHARIGH (CHmiiahar (o fovel Atiten yid MObUR ng
rel ease Tdoom b headlfoAhail Caq!tl?é E;?%bélgt‘s*}bxgn' 3l fhelRRLAtfon FAABYDI cat i on
term nal seeking release notifies said nobile conmunication network of the
term nal i denkiildi @@bllerconmigicatdén tdrninalbatl thecoprienticiginers, dthnsaial at the

i mredi ate hi gher level in said hierarchy and_ its own term nal
i dent i f i qaehilncanumyaication detwerke itn terminalidpntifecationrnymbertalong wathvibe k

rel eases ,t he rel atj.onshi subordi nati.on rel ati on based on e term nal
dentir; demo 1ERBRRIEruRbes oh Mol St Falicatibaneeamadn ot BEoRE ocat i on
regi strati,@. ffgt hod according to Caim6, wherein said mobile comunication
term nal seeking release notifies 18 JULY 2006 88 said nobile comunication
network via san dherebentethaotinraiis al cleamgtennthedbeadtion tdpgstrativadareb esdid gher

| evel in said hierarchy. 8. A nobile comunication term nal | ocation

regi st r athehilenearaynicetion dichyorktupdafesithe dcatipe regigtration aree iafpsmatiop a

relationship bejn | eased, .the bile, ¢C nication term nal rel eased
notifi esst}f;‘hgnlpfgh? %@%EISW@H{:?%W C—S'P}ﬂahaﬁ t?l%?d'p i‘ﬂ’gi'i nmedi at e hi gher level in
the hierarchy, said notification including the released nobile

comruni cation termnals identification nunber ; and wherein said nobile
comuni c&.i on A edobileadommuhivationmethiablelooatidre registeattdn metiddeadvoediagchy
deletes the term nal identification nunber of the rel eased nobile

comuni cdPi 6Rifedyi Wherein temninghiidentfisetioni Bampers fegeiyesdalfrom caobds

regi stratd on, iR g&?oql %%r%?r{aﬁis' Xower levels in the hierarchy are stored.

4, 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 hierarchical
relationship;

wherein a mobile communication terminal at the lower level in the
hierarchy registers, its own terminal identification number and the terminal
identification number of the terminal at the immediate higher level with said
mobile communication network, , upon receiving a terminal identification number
from the mobile communication terminal at the immediate higher level;

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 mobile communication terminal at the top of the

hierarchy.



to Caim3, wherein, in the event of seeking a rel ease figgoLe200l ati onshi p,
a nobile communication termnal notifies said nobile conmunication network
of a release request, said release request containing its own term na
identification nunber and the termnal identification nunber of the nobile
communi cation termnal at the inmediate higher level in the hierarchy; and
wherei n sai d nobil e conmuni cation netdfork notifies said rel ease request to
sai d nobil e conmunication termnal at the i mrediate higher level in the

hi erarch; and wherein said nobile comunication termnal at the i medi ate

hi gher l.evel ,in t hierarch del etes .t he r.mnal i ificati unber of
t he nobi I5e cg‘rmrf}ﬂpﬁ%t F%Iﬁn}u (f?iglﬁ)g! tt?mbglsc}égarﬁonr 3%13&5&8{10916@#&;?0& oc .
pagi ng m%&%’l@t‘ériﬁg[ VAP ] oBi16 0BT ATuRAIakiON MEWHRE, Klocafien BregRtrifidh i drga Of nobi | e
conmmuni catTon térmnals 1n communi cation with said network, conprising the
st eps of :infoamaiioy iadighting| whighofocgtionpegsiratiomi drea cophumalityatafomobde mi nal s;
18 JULY 2006 89 for each group selecting on nobile comunication term nal as
a repre§@mn&‘im%¥1(}ﬁiﬁfm@agiﬂfﬁﬁ%i cation ternmnal; storing the |ocation

regi stration .0f ] | i ] I
tormnai, andtreiorfEfdebk CphBRLIRRR LR RARL bacel T HibciRbIAH
comuni caéliafiBndhp;M nal and ot her nobile comunication termnals in said
group; storing termnation requests to nobile comunication termnals
occurring w wierein prmdbilercomesnication teoninshcdt gheodpwerdavelf in rhe al |
stored requests to.the nobi]e communi.cation termngls.within sai.d group;
gener at i ﬁ’éeré?? @rp%}ftt?é t}B‘Sg‘Pﬂé’?‘? éaﬂ’é’%‘fm?%%one?@ﬂ"&’r]oﬁtpa‘eegﬁweg}?t%?’éﬁ?ebagi ng

request ilé\ﬁe'kl)ﬂf.ﬁtg'gerﬁliﬁalﬂﬁaitﬁﬂ:arﬁ%fllﬁ%ﬁb% stored for menbers of each said group,
nobi T e conmuni cation r

and the DIl termnal’ to whi ch each request ifs direpted;
and transm tthfg wiherei BlA6biPEEofitniifieAtest tdrMindleatl freairh@Bdiaédhidheat i on ar ea

where said representative nobile comunication termnal is |ocated.
level stores said terminal identification;

and wherein, in the event that there is a change in the location

registration area, said mobile communication terminal at the immediate higher

level registers the location registration area information with the mobile

communication network.

6. A mobile communication terminal location registration method according
to Claim 1, wherein, in the event of a mobile communication terminal at a lower
hierarchical level seeking release from the hierarchical relationship said mobile
communication terminal seeking release notifies said mobile communication
network of the terminal identification number of the mobile communication
terminal at the immediate higher level in said hierarchy and its own terminal
identification number;

and wherein said mobile communication network releases the relationship

subordination relation based on the terminal identification numbers received.

7. A mobile communication terminal location registration method according

to Claim 6, wherein said mobile communication terminal seeking release notifies



11. An en bl oc paging nethod for nobile comunication tefggnglgeeccor di ng

to Caim 10, whereupon said representative nobile comunication term nal
receiving an en bl oc pagi ng request, said representative nobile

comuni cation termnal transmts a paging request to each said nobile
communi cation termnals specified by said en bl oc paging request. 12. An en
bl oc pagi ng method for nobile comuni®ation ternminals according to O aim
11, wherein, upon said nobile comunication term nals receiving said paging
request faignmebilel compruteaticn neteonklyia said gnekils commumieation eammnatat d  nobi | e
communi cation termnal s each transnit .pagi ng responses to said nobile
connunicgm?ﬁwnﬁﬁﬁ laLmﬁ'Y&AHS ﬁﬂmF%%dﬁhging nmet hod for nobile conmunication
termnals according to Claim111l; 18 JULY 2006 90 wherein, upon said nobile
conmuni cation termnals each receiving said paging request fromsaid
representiati va mobilk con@nunichiien itermihalrlotatidn repadtehtionoiethedcagordingat i on
termnals each transmt said paging responses to said representative nobile
communi c @ i(daim & ivherein, dadhairyeat of saredptianships beingt releasembibieemebieruni cat i on

termnal transmts tsaid agi Nng 4 esponses thlgﬁ have beeQ.re eived, .to said
mobi | e cSRMIHSAYOgn el SFieased notlies e gnails, Sommpnicationaterpimala |
communi cagd PmE&nB ngilnsr 1@9&25%6‘&&:&% ,sﬁdm&iﬁca%ﬁixfdll@dingmréﬁs% mobi | e

comuni cation term nals each receiving said paging request from said

r epr esentnadbileecomrhuhieationrarminas identifieatioramimbegi d  nobi | e communi cati on
termnals each transmt paging responses.to said_ representative nobile
cormmuni cat i onaRé Mhern saihmoRHE connuRir#iaisrmaal ah the, enmseiate highefuni cat i on

Sai 0 pagl B habE RisrBRER et R B8 Hshid SRERMIGUCR T et FREMEERAEY B oc

r eSpONSse pibiRActhriRRichon KRNI cat i on net wor k.

0. A mobile communication terminal location registration method according
to Claim 3, wherein, in the event of seeking a release from a relationship, a mobile
communication terminal notifies said mobile communication network of a release
request, said release request containing its own terminal identification number and
the terminal identification number of the mobile communication terminal at the
immediate higher level in the hierarchy;

and wherein said mobile communication network notifies said release
request to said mobile communication terminal at the immediate higher level in
the hierarch;

and wherein said mobile communication terminal at the immediate higher
level in the hierarch deletes the terminal identification number of the mobile

communication terminal that sought release.

10.  An en bloc paging method for a mobile communication network, and a
plurality of mobile communication terminals in communication with said network,
comprising the steps of:

forming a plurality of groups of mobile communication terminals;



15. An en bloc paging nethod for nobile communication te[gjnape@ccordi ng
to Caim13; wherein said nobile conmunication network conprises a plurality
of base stations and a plurality of switches; and wherein said nobile
comuni cation termnals transmt said paging responses to said
representative nobile communication termnal with a smaller transmtting
power as conpared to the transnitting%ower for conmunicating with said
base stations. 16. An en bl oc pagi ng nmethod for nobile comuni cation

t erm nal s accdordieagh 18raligl SeRk@€fg 9 dnt ondbiki rooidimumicetien ntesmimhl mabi he

comuni cati on network conprises a plurality of switches and a plurality of
base st atfRFgEentaiie mpbderomaumicatioptesanalit i ve nobil e conmuni cation terni nal

transmts sai | o ' responses sai d_switches. yi .4 base
stations; andsgﬁf@@eﬁlﬁ @&Q s&ng?éﬁ%@ngiag‘?adépggﬁb%%Irﬂiwﬁqugseﬁgaé{lvﬁgﬁghg%onse t hat
has been cohfmpliVatbn r@indddhnd eHeatoP@AGHioD bERRRANGES représenfitivnmbbRe pPagi ng
nmet hod for nobile comunication termnals according to Caim 10, wherein
sai d r eprregemmEtiticn tenhiraé and othen modtlewonmenmicatadn fesminalpimesied gravipned nobi | e
communi cation termnal, 18. A relay deyvjce for conunicating wwth a nobile
comuni cat i on SIEMEJERNINGHER dPgPestsplomaPile FORMUMEALIon CHRHAMT BERUTBREt er ni nal s

are aggr . Lst.ered as a group, and wherein in the event that
there ar gﬁﬁgﬁ%pﬁgﬁtgﬁg%h@{gfs within a predeternmined tinme to nobile

communi cat i on féﬁéd@h?bﬁp REINGIMEN R G1ItPoredirdquedtsodithe Mok &lmmuBRAtBE I equest
is transmtted, said en bloc paging request conprising a conpilation of the
pagi ng r demussls vathinesidgrdupig to the termination requests, said relay

devi ce conprising: .a reception unit for receiving said._en 0oC pagi ng
equest; a pr SERSIaIiAg Al DIpEPAgINg THARESISAT GheRIUpe el Fh Ioeabiate "Phat

have b CeNeqUest ﬁic‘l’f(ﬂngﬁﬂ ialing ?etqiuggcs S PAGNBH LRGSR safd group, and
the mobile communication terminal to which each request is directed; and
transmitting an en bloc paging request to the location registration area

where said representative mobile communication terminal is located.

11.  An en bloc paging method for mobile communication terminals according
to Claim 10, whereupon said representative mobile communication terminal
receiving an en bloc paging request, said representative mobile communication
terminal transmits a paging request to each said mobile communication terminals

specified by said en bloc paging request.

12.  An en bloc paging method for mobile communication terminals according
to Claim 11, wherein, upon said mobile communication terminals receiving said
paging request from said representative mobile communication terminal, said
mobile communication terminals each transmit paging responses to said mobile

communication network.

13.  An en bloc paging method for mobile communication terminals according

to Claim 11,



a transmtting unit for transmtting said generated pagigguie3gssts to the
nobi | e conmuni cation termnals belonging to said group. 19. A relay device
according to Claim 18, wherein said en bloc paging request further contains
termnal identification information for identifying said nobile

communi cation termnals, said termnal identification informtion being
associated with the termnation requé¥ts for the nobile communication

term nal 18 JULY 2006 92 identified by said identification infornmation;, and
wher ei n sai d pherdssuprn saidt mabile icopumenicaticns teomiinale ¢ack ra¢aiwing said

identification inforpation to generate saj agi ng requests.. 20. A rela
devi ce aBRBPEITRGUES, DA A7 SoterieRane SAPRF SOBB R ertingh el ' he”
pagi ng “?r?o%gl’éséémﬁ{uﬁb%@i'oht £Pmida2Meaa draHRRid §ai8°€§r%ﬁ'$ %%ﬁd}{&eé §6Ndaitpl s; and
wherein sald processing unit aggregates sal d pag esponses recel ved

W t hi n argprestatfivei metsild ¢srBmpaidation arehigsiner at es an en bl oc pagi ng response,
said en bloc paging response conprising a conpilation of all said paging
responses r eded vgreinmgidvrpresentatiye anebilmeomeringationi termngh Fanssits aj d
generated .en _bl.oc pagi n r onse to said,base .statign. 21. A rel ay device
Sccor di ngPBcPREBE APEENSCh LRV e B ed Bhivif BaDIS e B HSPHO R orpr 1 ses
a plural ipb¥ydtk switches and a plurality of base stations; and wherein said
en bloc paging request is transmtted via said base stations, and said en
bl oc request further contains termnal identification information for
identifying said nobile comunication termnals corresponding to  said

term natildn r Aguassbloc paging methad.tr mehile eamemynication demrinalsi assonking g

associ at ?d with the term nation requests for the nobile comunication
ternnal § G0 Hed by said identification information; and wherein said

processi ng UnigheR8ACHESIE Saidaindbile BhitRliOAtidre faShals fedbh rB&GPinkeda nal
identified by said termnal identification information contained in said en

bl oc pagipagingenpgasstsfronc saidetkpr@&2ntafive ahayilé evnrruricetion i texgninal, Gaad m 18,
which is configured as a nobile ) . )
mobile communication terminals each transmit paging responses to said
representative mobile communication terminal;
and wherein said representative mobile communication terminal generates
an en bloc paging response created by aggregation of said paging responses that
have been received, and transmits said en bloc response to said mobile

communication network.

15.  An en bloc paging method for mobile communication terminals according
to Claim 13;

wherein said mobile communication network comprises a plurality of base
stations and a plurality of switches; 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.

16.  An en bloc paging method for mobile communication terminals according



communi cation termnal. 23. A nobile communication term Juriv%oos

comuni cating with a nobile 18 JULY 2006 93 conmuni cation network, said
nobi | e conmuni cation term nal autononmously constructing a one to nany

hi erarchical relationship with other nobile conmunication termnals, said
nmobi | e communi cation term nal conprising: a first storage unit for storing a
termnal identification number identi%lying said nobile comunication
termnal; an advertising unit for advertising termnal information said

t ermi nal toiCdant i4;i cati on nunber; a hierarchy unit wherein, in the event of

recei ving an adqver.ti sepent, from another nobile comruni cation t.erm.nal, said
I oray ehical e agRopiie ComBRRicaRe: decy ke CORPTRRS A Riyele Ot |

comuni C%Wifeﬂestﬁ{ﬂpﬁﬁaliitg c_}ffbea]sé‘gtﬁfiéﬁsc,hi cal order follow ng predeterm ned

rul es; a second storing onit for storing the identification nunber(s)

i dentifying thad whebéihesaid nepresensdtivembbilércomhmunidationetenmirial eransmtsni cat i on
termnals at lower Jlevels in the hierarchy; and a third storing unit for
storing tsAid enchlas pagingdesnansescigrsaishs wilehss V13 spid bpigstadons he nobi | e

conmmuni cation terminal at, the.i diate,higher level in t i erarchy. 24. A
nobi | e connuniaﬁ‘it“frﬂﬁﬁemé?wi%&hﬁ%ﬂ‘éﬁ ?‘?@d%%pﬁc %‘%{esmésre}e}ﬁﬁ% BPhe”  event
that sai dermbid ﬁt&ﬁ%ﬁhﬁ%d@%ﬁe@%&s@é' is allocated a higher hierarchical

| evel, a ﬁl erarchy regi strath oh request containing its own term nal
identification nunber and the terminal identification nunbers of nobile

communi cation termnals from]ower hierarchical |evels to said nobile
comuni cdt’i on Adeemblae pang mathesd for mebile peEEUNGALIOA, tHTTRHIAIHRECOFENEG t o

2 Tower 1P S BRI o Al e S sk BliaR TPl Sop e R A GRLHRRL IS 4T i g i ¢ s
own ter myadetdrflfiRéd hiobAkicomhmuiiBMon RAflidae term nal identification number
of the nobile comunication termnal at the immedi ate higher level in the
hierarchy is transmtted to said nobile comunication network.
18. A relay device for communicating with a mobile communication network
wherein a plurality of mobile communication terminals are aggregated and
registered as a group, and wherein in the event that there are termination requests
within a predetermined time to mobile communication terminals belonging to said
group, an en bloc paging request is transmitted, said en bloc paging request
comprising a compilation of the paging requests corresponding to the termination
requests, said relay device comprising:
a reception unit for receiving said en bloc paging request;
a processing unit for dividing said en bloc paging request that have been
received and generating said paging requests; and

a transmitting unit for transmitting said generated paging requests to the

mobile communication terminals belonging to said group.

19. A relay device according to Claim 18, wherein said en bloc paging request
further contains terminal identification information for identifying said mobile
communication terminals, said terminal identification information being

associated with the termination requests for the mobile communication terminal



18 JULY 2006 94 26. A nobile communication term nal accomsdiny 20 Cl ai m 23,
wherein, if said nobile communication termnal has a nobile conmuni cation
termnal at the imediate higher level in the hierarchy in the event of a
rel ease of the hierarchical relationship, a release request containing said
its termnal identification nunber d the termnal identification nunber
of the nobile communication term nal the i nmedi ate higher level in the

hierarchy,is. tr nsrrih&{ggd. o sai d_nobile communication network. 27. A
| ocat i on 4§Ptigleryi 8 HHEF%@O’H@?WWBF use with a nobile conmunication

networ k. - sai daf@bierdif THA! GRO¢ABNRCMR! HREPT {td NssBoidbbd " @hhingl Of base
stations which conmmunicate with a pFfurality of nmobile conmunication

t er mi nal sdemtidication ittfaimityorofo ganetatbesid\papiig requastni cate with said base
stations, said |location information managi ng devi ce nmanagi ng | ocation
registration area information indicating which |ocation registration area
each of 2§ai d m)ii I& communi 8ati ortFlter khals is I.8cat ecg. in .tsai divl ocation

i nf or mat i“On ﬁ‘a’f’? a(j’i %Vla%e?%"é léléﬁﬁr' Mg’ ¥ Fr'i?\l/tfrq‘@ JRYPHORGUT FSGHVEY or ng, in
a correl %@%@%@Pon@s%ﬁ%ﬂ%d frbf&Ald mobAk COMHARATon tdifidalsyi N @ nobile
comuni cat | termnal, and a noving wunit identification nunber

cor r espondi ngahd wherain saig procdssing usii agpregatés siad paginpbedponsesmeneivedt i on
termnal identified by said term nal identificatjon nupber belongs; and a

| ocat i on WiliBR @ predetermyped me peripdcand, gangrases aragthloc Peging responsetald

| ocati on S R Towp&ece Mg bimb B8n,of G RT R RCHenn e T ng

device fQ@gceiki;With a mobile conmunication network, said nobile
comuni cation network conprising a plurality of base stations which
conmmuni cat e wahd whepdinsaid transafissiomuh# thsmhitk ¥aiZOgmeted embliod pagingn

termnals and a plurality of switches which communicate with said
response to said base station.

21. A relay device according to Claim 18, wherein said mobile communication
network comprises a plurality of switches and a plurality of base stations;

and wherein said en bloc paging request is transmitted via said base
stations, and said en bloc request further contains terminal identification
information for identifying said mobile communication terminals corresponding to
said termination requests, said terminal identification information being associated
with the termination requests for the mobile communication terminal identified by
said identification information;

and wherein said processing unit generates said termination requests for
each terminal identified by said terminal identification information contained in

said en bloc paging requests received.

22. A relay device according to Claim 18, which is configured as a mobile

communication terminal.

23. A mobile communication terminal for communicating with a mobile



base stations, said |location information nanagi ng devi ceisyupypodcati ng with
said plurality of switches and nmanagi ng | ocation registration area
information indicating which |location registration area said nobile

communi cation termnals is located in, said |location informtion managi ng
device conprising: a hierarchical table for storing, in a correlated manner,
hi erarchical terminal identification’hunbers identi fying nobile

comuni cation termnals, said table_ corresponding to the hi erarcr]y of said
mobi | e cGOMMTEEREGH nebyaikaatald mRBile ¢URBUNGALPRPICENNH JtgRomgusly a

correlate nner, said term i A L L: a aj cation
regi st ratcgggi%éérl%§ i%f%lgena@i orHﬂ&@Zthe%?%ééalt ﬁgltr?h?ﬁ?lgb mg%ngﬁgﬁagﬁ?ggdevi ce
for use Vohin@nio®hdd RrmeRYRICAbI cARinRIdation dithiABIEdrEpedAgLINI cat i on
network conprising a plurality of base stations which comunicate with a
plurality of rofiist storagenminifarastoning eerminal gleatificatign onsibet ydeptifgngt ches
whi ch commupi cate with said base stations, said |location information
managi ng S&E{)m@gﬂ‘éﬁmné%ﬁqoﬁéem“ﬂlﬁ 'said plurality of switches and nanagi ng
| ocation registragd area. i r i indi i i atl.Qr

regi stration %&leg&%eg@ﬁﬂga}q%h %ogl @eﬁ%%nﬂlagg@%nlﬂﬂkrgy}ﬁ%ﬁakéai {s ?)I(l:aaltt ed in,
sai d | ocgHémitidafibami@ibegn nanagi ng devi ce conprising. an extended | ocation
table for storing, in a correlated manner: a termnal identification nunmber
i dentifyi ng eachiewachy woitiwhereippimihe evenit off reenivingaan adverdsdment from
identificati,on numher for identifying nov| unit. | ocatjon registration
area inf cﬂnﬁﬁ}qroﬁlogaesS?Wb‘falt@ncz‘?ﬂmﬂfiﬁcaﬁa?ci):}%eﬁaé?l?’r#ﬂalupltaﬁacge% Png unit

identifi L, OR: f ' e eh g :sai.d; [ piEguni cat i on
t erm nal qﬁésﬂagdt}tl)é(yrllMtog.thgé%ﬂer%g’g%%lﬁaﬁ%Wr rré f}olﬁqlr}g%‘éég?‘%i leg)l ce for use
wi th a nobllbwinkBprédbi¥rmied rikescommuni cati on network, said nobile

comuni cation network conprising a plurality of base stations which

comuni cat e wiatsecendstariag unit for stepibg te identficatiananumben ridentlyingibd a

luralit f.. swi tches ich co icate.with said .. .
P ymgblle communlcaY‘l’gn %ermmgfgu oq’ltﬁe mob\llYIe communication terminals at lower

levels in the hierarchy; and
a third storing unit for storing the terminal identification number identifying

the mobile communication terminal at the immediate higher level in the hierarchy.

24. A mobile communication terminal according to Claim 23, wherein, in the
event that said mobile communication terminal is allocated a higher hierarchical
level, a hierarchy registration request containing its own terminal identification
number and the terminal identification numbers of mobile communication

terminals from lower hierarchical levels to said mobile communication network.

25. A mobile communication terminal according to Claim 23, wherein, in the
event that said mobile communication is allocated a lower hierarchical level, a
hierarchy registration request containing its own terminal identification number
and the terminal identification number of the mobile communication terminal at
the immediate higher level in the hierarchy is transmitted to said mobile

communication network.



base stations, said |ocation information nmanagi ng devi cejgGeiRMb6 NY: an
extended | ocation table for storing, in a correlated manner, a term nal
identification nunber for identifying each said nobile conmunication
termnal, location registration area information for each said nobile
communi cation termnal, and a term nal identification nunber of a nobile
comuni cation termnal to which sai #nobile conmmunication terninal is
subordinate, if said nobile comunication termnal is subordinate to
another termnal. 31. An en bl oc pagi ng request generating device, used with

bi | icati ter id i [ . - Si.
Dl ral i 1750 P TioPURGomERgan Faming) A5rorpiaicsf T OFERo A bl Gral i 1y
Of DI | 6ol SRR Adn' RifHif| fnsth CmBEAE SR AfcStib " Blindl G Rne and

wher ei n one € communication term na ging to sald group is

al | ocat edmiredidte highrs level irethedtierataiyi iveh¢rowdnt of aasieusy efthehieramshidgatal , sai d
en bl oc paging request generating device conprising: a table for storing

t he | ocatrélohonship,sa releassnregiest eomitainingpyaed atsttarmipe! mdsmtification mvnhicgat i on
termnal ig.n, and the correl ati op be en her nobi.l e. comuni.cati on

tor m nal anbehetesfigal Beutfita iR RrmoL t Bl Comutirior SEPIEA &

communi ¢« é%nﬁé‘di&'i‘e.”ﬂiﬁ'he? RYEr QHetqé”hieré Bysfso'h'aﬂgrfﬂt?erdmt@a.%diﬂ’nmrogﬂb'eSt s for
said nobile communication termnals; and a control unit for reading said

t er m nat icomnmatcstidsndtivork.sai d storage unit at predetermined tines, said
control unit determ ning which group the nobile comunication term nal that
the termnation request is for, is in, based on said table, and generating

an en bl paqi ng request. for..each group, said bl oc in request
conpri si Rg- safl BandR | IRFOBRAtQ RasinE dedises dor e BN of olisP s JuLy
2006 97 38mniMhi&dtidy I NG, SRRsLALd deMissK ki o Caim
31, V\/ne:réél n sél 10'?iab g\pgigdht%ilﬁgﬁgggiérst tggfdgﬂg%dﬁé;t secg{r':fgﬁ?lg%lﬁg;avmgei n
sai d firglurahity efsbasesstationsa wiich etah@dnivatenevith r £ pplesality abf vaobiler m nal

identification information for identifying said representative nohile
communication terminals and a plurality of switches which communicate with said
base stations, said location information managing device managing location
registration area information indicating which location registration area each of
said mobile communication terminals is located in, said location information
managing device comprising:

a moving unit table for storing, in a correlated manner, a terminal
identification number identifying a mobile communication terminal, and a moving
unit identification number corresponding to a moving unit to which each said
mobile communication terminal identified by said terminal identification number
belongs; and

a location table for storing, in a correlated manner, said terminal
identification number, said moving unit identification number, and said location

registration area information.

28. A location information managing device for use with a mobile
communication network, said mobile communication network comprising a

plurality of base stations which communicate with a plurality of mobile



comuni cation term nal and | ocation registration area i nfgquiRhpgn | ndi cating
the location registration area where said representative nobile

communi cation termnal is |ocated; and wherein said second table stores, in
a correlated manner the termnal identyfication information identifying
each of the other nobile communication "term nals belonging to said group
and said representative termnal identification information; and wherein

when said control unit reads said termnation r%@gests from said storage
unit, sai deQBmuAiatigntermingls ppd Aplurbin of svitedes veush FemEnicate Mithariht i on
contained jin_said term . ermn £ enkatj
termnal i h%sﬁtsﬁ%qo&g’.t g(g&%‘l?c%bgﬁE%{o?%ﬁﬁﬁéﬁlaggéﬁgﬁeggﬁsc& a" érgl@ éﬁ%g %@I ggy ased on
sai d extragheslith eof S@ltchedenhill intalabRiy 1bedtinNBEERRati6h OMRE $ofmAtesri nat i on
requests by representative termnal = identificatron information, determ nes
sai d | ocat idicatiegivelticliécationregistratiar arst isaid rhgbibecommiungsatieniternfinalsts t abl e
based on Sfli d reprech tative termnal identification. information of each
group, andl§atsdpR. 2id pepliendHgrmatiPn WALARIRG dBViCe GREPIISiNEar ca, generates an

en bloc paging 5?&&’5’%&%{){ bfeaﬁ)l? s{o(?ﬁ'%ghgg Sglg?llﬂfic/i rﬁ%?n rrrblgi}é’i'z}égﬂcalftgfmfﬁﬁﬁ wth a

. : a
nobi | e conmuni cati on system ereln communi cat1 on

termnal s pleqtiflegtic?0atftbei idatifyingImobile Rdhtnaiieatddn téenihsls) bhid #BR6 98
nobi | e communi cation term nals bel ongi r;gﬂt o0 said group receives the paging
i

responses foroespondieg tortii hierarchmnofhsal ¢ cemmuma¢atiopekonigialsgand sai d group
andgenerates an en,floc RR9N0 LSSRETSE SOTRCLELD oD 00rhpt on o eaic
StetTon MO LIRS L ey BB SEAT e L om o bece
sai d
29. A location information managing device for use with a mobile
communication network, said mobile communication network comprising a
plurality of base stations which communicate with a plurality of mobile
communication terminals and a plurality of switches which communicate with said
base stations, said location information managing device communicating with said
plurality of switches and managing location registration area information
indicating which location registration area each said mobile communication
terminals is located in, said location information managing device comprising:
an extended location table for storing, in a correlated manner:
a terminal identification number identifying each said mobile
communication terminal,
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 a said

mobile communication terminal is subordinate.

30. A location information managing device for use with a mobile



pagi ng responses, which said switch outputs. 34. A nobil|lg joeRsgéy cati on
network, conprising: a plurality of switches; a plurality of base stations;
and an en bl oc pagi ng request generating device, used with a nobile

comuni cation systemconprising a pluraggity of switches and a plurality of
base stations, wherein a plurality of nobile comunication termnals are
aggregated to forma group, and wherein one of the nobile comunication
term nal s bel ongin to said group is treated as.a representatiye nobile

communi cat FYRMUBIEiAR| netyork, Sald pneRile) £OMHBUR GRS (NCEWAKK AOMRYISHE i % e

conpri sing | ecf st ich | acati.on. regjst IO/ ar I ;
represent aP ﬁl\r/%@m%gl ?%Secé%&rlﬁ)ﬁ?c%ﬁkgln ('!toer m I?llgﬁﬂei gq‘hoc%ﬁgggﬁlrtlf gfolﬁgtl\% th
storing t hgoffuhRlafibh @¥rmihglk\waen fufagity 6DREhes GRTEI comiBicdte wiihaid

bel onging to said group and said representative nobile comunication

term nal , basststatgs, tochtion snformatgort managing device eqmpsising: and a cont r ol
unit for reading said.term nation requests fromsaid storage unit at

pr edet er m ned { AESIEASH JORBABPIeUE LeTEtEe i PoHGE 2158 BATRE oA TR hobi | ¢
communi cat | AR EEB flimbBAFord ih%n{if}yiﬁ%%%lﬁ QBidr FdYAS teo {lﬁ'&atiérﬁ tdrthinfjased on
said table, and generating an en ‘bloc pagi ng request for each group, said
en bl oc papcaton I egiseation oniwal $hfoems@erd fok Uealh tsiidofmablsitar dvaimonicatisiest s
for said group. 35. A nobile comunication system conprising: 18 JULY 2006
99 a pl ur atermynadf abdse terminabnidentifidatione noimbgr ppliraal mekile fecomyinurigatéon a

| ocation ipnformtion nagi,n vice which.is used with a nmohile. .

conmuni cat }%’ﬁ“ . t%Wk@oﬁ%Fii &Oﬂﬁé aCOHFrBP%lF?tE@ 6‘?m53§lelssts’é'?(?rgﬁ?tw&ﬁ"dper form
communi cat {alibniRRtdRISHMAl §30bGIYIAARL 1 ARiRerdBin@ap! ural Lty of .
Swi tches Ich performconmunication wth the base stations, for performng
communi cation with said plurality of switches and managi ng | ocation
registration area information indicating which |ocation registration area

sai d nobi | 3l. cofrfunchlacopagingniraapest heansrAingo dexised Wssdatyibh @ mebittat i on

managi ng device . . . . . . .
ging communication system, said 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 said group is allocated the role as a
representative mobile communication terminal, said en bloc paging request
generating device comprising:

a table for storing the location registration area said representative mobile
communication terminal is in, and the correlation between other mobile
communication terminals belonging to said group and said representative mobile
communication terminal;

a storage unit for storing termination requests for said mobile
communication terminals; and

a control unit for reading said termination requests from said storage unit at
predetermined times, said control unit determining which group the mobile
communication terminal that the termination request is for, is in, based on said
table, and generating an en bloc paging request for each group, said en bloc paging

request comprising said plurality of termination requests for said group.



conprising a noving unit table for storing, in a correl gggdLyasuser, a
termnal identification nunber for identifying a nobile conmunication
terminal, and a noving unit identification nunber corresponding to a noving
unit to which nobile comunication teFm nal having said term nal
identification nunber belongs, and a location table for storing, in a
correlated manner, said termnal identification nunber and said noving unit
identification nunber, and said |ocation registration area information; a
relay device which is installed in a noving unit and which registers

| ocation rggi st ' | f | 4 ndiLeat i ' ffon

regi strat i% ar[{ergIafl p &5’% a%zrtﬁ %gﬂé%%ggg ggﬁ@% 'g?%rﬁ%ggecdolgit%g?lrl\’ed within said
movi ng unit belyageinaid tabldcohtathdh lfiestagbioand aakeed rablepor k, sai d rel ay

devi ce conprising a transm ssion/reception unit for performng .

transni ssi on/ r exlegreinonaidf firssi tabde staves,nhimm exttelated raavicEe repressntaiivest or i ng
uni t which, upop .said.transm ssion/reception. unit receiving.. from.said

nobi l e co &egtlﬁgﬁgﬁ@ﬁwn&}@@ g} gﬁﬁrléwibg’(%ég'td 589{95‘?%?%’5 én(%%r ni nal
 dent | 11 CaldrBRuMUIRGT (dRlindI AT [doXtiotd e Phefdbhres | Nbk 3hdiehtind #leM nal ,
stores said termnal identification nurtber that has been received, a second
storing uniotatfed regBiration Mehomdleandsaid repyésegtatine t mobélet icbimmadriicationnunber
for identifying sard noving unit, 18 JULY 2006 100 a third storing unit for
storing | oeeninghisrlegatedir ati on area information indicating a |ocation

regi stration area, and.a cqntrol it ich, in the event of L1 Ng a
change in said a,ngcxgﬁ?rgw S?lggﬁeg??%ﬁl’ck% S}é\)’?%sa IEﬁoﬁo%%ﬁtﬁgrrﬁ%%“q?&ggﬁlﬁﬁhm
regi strat i @Bn @i @fioh n@6riRdti N idBEBiME bach ' AMIRAbheBRObIE: CBHFMIHiISAINON
network via said transm ssion/reception unit wth |location registration
area i nf ortemhinalts b¢longidgito said graup aad saidriepresemtiatiye s¢rorirsl ideheficammi ved
| ocation registration area information in said third storing unit, but
which, on 1 IRBf hand, in the event of detecting change in said first
| ocation

and wherein when said control unit reads said termination requests from
said storage unit, said control unit:

extracts the terminal identification information contained in said
termination requests

determines the representative terminal identification information by
searching said second table based on said extracted terminal identification
information,

groups said termination requests by representative terminal
identification information,

determines said location registration area information by searching
said first table based on said representative terminal identification
information of each group, and

groups said termination requests by location area,

generates an en bloc paging request for each location group.

33. A switch, for use with a mobile communication system wherein a plurality

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



registration area followi ng reception of said hierarchy ggfiesbos transmts a
hi erarchy | ocation registration request containing said noving unit
identification nunber, said termnal identification nunbers, and said new
|l ocation registration area informatiogg to said nobile conmmunication
network, using said transm ssion/reception unit; and a nobile comunication
term nal which, upon being contained in a noving unit to which a rel ay
device is disposed, registers l.ocatiqgn registration area . infprmation

[ ndli cat | ngMARIE IFOMSRRTFEHPT SGTYBA: PUPEIRGA0] B OHBSEr S Yeni b ML | o
communi cat {ORhEL I otk RBpRe! bnfihAtaiy k&fﬁlinﬁ@'&w@% fo GAMTERIEAL i on
term nal conprising a transm ssion/reception unit for perform ng

transni ssi g peeadics odh @h blicgpalisg Wesgons® cexipeisig adexggregatiom aflwsaid i sement
information nonitoring unit for detecting whether or not said nopbile
comuni cat individeal mespahsdss and ransdhitssaid €0 blog phging wypensgite & basa siatiosn

adverti senent inéornation transnmtte frgpks i i

aid rel ag devhce usi ng sai d
transni ssi on/ r e¥RPEINo MR {ECCRHBE SAGAY B1OCURFEIE o SPPC O 53ik OP¥at t he

state of sgi gk %w?t@lfl‘(?é?%]%g%/si S IR i ARG8Hse IRBNiAdSAd said

non- subordinat’on to sa vice to a state of subordination,
transnittipaging Rispoaveshwhith sarbivitetadutpatsy equest for registering the
subordination relation to said relay device or said nobile comunication
network, using said transm ssion/reception unit. 1S JULY 2006 101 36. A

nmobil e co ni catign, system. ¢ [i.Sing: lurality of base stations, and
one or a p ra|§t“§° d“e %\W%@%ﬁo n?t&coég’i%%lé)r}#%'nati on managi ng device for
use with a mbigﬁurﬁw%g@ﬁésgn network, said conmuni cation network
conprising: a plurality of base stations which conmunicate with a plurality
of nobil e comapluedity of baser statnaissand pl urality of switches which

communi cate with said base stations, said_location i nfé)rma ion malgl?gi ng
devi ce comuni ¢t i§iy kip¢ hpaging 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 of the mobile communication terminals belonging
to said group is treated as a representative mobile communication terminal, said en
bloc paging request generating device comprising

a table for storing which location registration area said representative
mobile communication terminal is located in, along with storing the correlation
between other mobile communication terminals belonging to said group and said
representative mobile communication terminal,

a storage unit for storing termination requests, and

a control unit for reading said termination requests from said storage unit at
predetermined times, said control unit determining, which group the mobile
communication terminal that the termination request is for, is in, based on said
table, and generating an en bloc paging request for each group, said en bloc paging

request comprising said plurality of termination requests for said group.

35. A mobile communication system, comprising:



plurality of swi tches and nmanagi ng | ocation regi strati omsauea 20ed or mati on

i ndi cating which location registration area each of said nobile

comunication termnals is located in; said |ocation information managi ng

device conprising: a hierarchical tableggfor storing, in a correlated nmanner,

termnal identification nunbers for identifying a nobile comunication

termnal to be a parent and a terninal identification nunber of a nobile
child, and a Le for storing, in a

i ti 1 ti 1.
e o oo & plle By 1 RaSs At i o pr & plPEAb iR o 3 Phend: on
regi stration argasbifed qﬁfohﬂﬁtloﬁqﬁaﬁag‘iﬂ’é"de%lc‘éom’éﬁ Gatised wahMh ”Iﬁbbl‘l\é“ ch

perfornms conmunication wth a nobilé& conmunication network, and

aut ononous tymamnidationtsetWwoek @oaiprisalg armieditpd base stattdar whizhi perform
conmruni cation termnals, said nobile communication termnal conprising a
first stor pwgrruumqatlpnrwgl@ srabily %ﬁmmpewmlmﬁemu@fﬂs iapfl caplusH ity pisavitches

identifyin bile comrunl atl on ngl dvert enent_unit for
perform ng%?b@’er?gg 08\‘"1‘{[8? Fal Wlh EFt saé?’rer?fa Rfor tl%eﬁ%oé%?gdl ni ng
sai d own te&mﬂﬁ%ca&l@ﬁwﬁ lsaaat;slemltﬁaﬁb@nche% dHdehahadig ll'&ahoﬁ"’r@%i@trﬂnoﬁ n the
event of receiving said termnal 18 JULY 2006 102 advertl senment information

advert i sedafenormfonmatien nmhcaitmgcowimhl dad:atmn reglstratmn aae safd sraolillmbl | e

comruni cati on term nal and iﬁeg ot her nq‘r;unl cation term g becones
a parent aReMPNBIGIRB teHBE elgng Hp; 831 196‘1“! §rpRiRR AN HEIde\ifes, a

second storO ﬁné‘ln't for storing a child termnal identification nunber for
i dentifyi n& e ABbi | e communi cation termnal to be a child, in the event

that said nobilg medmsnuaat Itacmet@mtaﬁhg,beﬁoa%raemaaeﬂiann@nda atetrhinal
storing unit for storing a parent termnal identification nunber for

i denti fyi nigentiicatodi nembemfoniidetifpingt @armobidd comnipenicatpar éerminal, and a
moving unit identification number corresponding to a moving unit to which
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;

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

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 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,



in the event that said nobile communication term nal becgmegyaogshi | d. 37. A
nobile termnal registrable with a wirel ess communi cati on network that
conprises at |east one conmuni cation area, conprising: a signal receiver
configured to receive a first advertisgpent signal fromthe wreless
comuni cati on network and a second advertisenment signal froma wreless
node; a first registration control responsive to the first adverti senent

signal to deternnhe a communjcation .area in which the nobile ternmnal is
si ? uated and rkd g§e§t0{1ﬁg HBY; E‘E F@F‘t‘i‘gngcaﬁgn b@igﬁéraflﬂﬂeﬁréaﬁdgﬁlf’m#l%e

W rel ess c&mﬂh ﬁ%@ﬂion’]@%‘éﬁﬁﬁon grggy the nmobile term nal becones

| ocatabl e 1 h confiection w ]h t he et erm ned comuni cation area; a second

regi stration cantomrolr esiparvisichieirt thet eens ef atetecaitiged chagreit ssiddoadtiornt o

reconfigure the nobile termnal as a subordinate to the wreless node,

wherei n tisgistlationdirea ypen rcampsningdecatsin tigiydtstion arpe informatiprgeeaivest i on

control an regu sts,..the wirel ess noge%ﬁ(o regi.ater t he .nohi | e,.node ﬁs bei ng
0 Clt WOL S ,

subor di nat _ emﬁBB?!cé’mIHBEI@a‘il?P 5 r &3 _ ctS?PrFHHFSdg_ f%cﬁpﬁglgvbg}i

wher eby t hg;HBLdtRont Rk ARbn @acm_smalt%aéta&hﬁnlﬁj&aﬂﬁp%ﬁag it Btes
communi cation area in~which the nobile node is situated; and a rel ease
control rethporséived tlocdtiadi registratieptaren infdrrdteors ereaid thitdestodisg mait; baB8 JULY

2006 103 si gnal to enable the first registratjion control and send a rel ease
request t oWBighsentthe othesphand, i the guenttof drtestngeehpngeringidd dgstsloFaioon as

bei ng subordinat.e to th wirel ess e in_the.wrele C nication

net wor K. S@gls}!{ahﬁ%i ot E(Fl}ﬂ“r’]lgg g%cc?Bﬁgﬁq n%f tsgl(f;ﬁlé?rﬁ{%?’, %gﬂ]ueesg}wﬁa{l%@ﬁ%viar el ess
node tranggldrshyt Rafi6k FBLisRINGH téRRIBEIntSintHpabAd mévind UmPideatifigitiimal
according to cldim37, wherein the wirel ess node generates a registration
request t haimbempsaidstesmaral iidenifichiiontruorbead, andesaiab mieivelocaomiregibtratimh an
identification of a gonmunication area in which the node js situated, in
order to r@dgstiBforpRHOREHIq e S3idr pnRRILC WiCPRMHECALIone | BIY EbnmUHNE atsRih

net wor k.

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

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.



40. A nobile term nal according to claim37, wherein thegwyigl2e6s node is
novable. 41. A nobile termnal according to clains 40, wherein the wireless
node is provided on a transportation. 42. A nobile term nal according to
claim 37, wherein the wirel ess node isjg@another nobile termnal. 43. A
nobil e term nal according to claim42, wherein a plurality of nobile
termnals form superior/subordinate relations in nultiple tiers. 44. A
nobil e term nal according to claim43, further conprising a third

regi stration control configured to register the nobile term nal and any

mobi e teggm naA_rﬁém_feréﬂrﬂﬁhﬁicq{isﬁg%été&nam%ﬁgq}l ectly thereto with the
Wi rel ess conmmunication network. 18 JULY 06 104 45. A nobile term nal

accordi ng to claphrdiy ofibesestatienss apdonoot & phwaliiyrditsevitched;at i on bet ween two

mobile termnals is determ ned automatically between the two nobil,
termnals. 46. A HSBHPR (RlOFMAHPD o Managingg 4ayied afdh 43¢ WHigh ean mobile

superior/s I . [ i Weeieai ihe nals is determ ned
bet ween usggrjrgﬁlgb{l'?ﬁgnfl\?ﬁ&%bgﬁ?g&tnerml(?natg;ég.nggg{)ljk Oggg)rglégterm' nal according
to claima45, whereim aLebRE’ dObaseUaMGHsTWhRh ésthmuhRatddaLthes plirahtyebi | e
termnals is determ ned based on identifications of the nobile term nals.

48. A nobil e t empbiatomovmicitiog termiohlaj m 37, wherein the rel ease control

first sends a first rel ease.request to the wireless node, to release the
mobi l e terminal frdh® éagitgtofawﬂshesa‘ghlah§amlawﬁa?éVlEhe%am?ha%e $3#PShen sends

a second rel easg§ eﬁ)‘é?ﬁén i&l?orh{%%iow @ﬁinﬁgﬁl'g(:%@v?é?i CohhfY hi&?ﬁigor\xﬁgl- fs&ﬁc{]e .
W rel ess node does not respon 0 e FTirst release request. . nmobi | e
tern nal aglkedlii ngft owitidsmahd, mdiRERIgh 1b&ioMDRELStrhesi b, inform@@&i ti oned
atop the tiers, conbines nessages fromany other nobile termnals
subor di nat indgtiatisgt Whichnkpchtien registrgtiarhereat eachnof saiddmobile commmumieatioressages
to the . . . :
terminals is located in;
said location information managing device comprising:
a hierarchical table for storing, in a correlated manner, terminal
identification numbers 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 location 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
advertisement information containing said own terminal identification

number,

a hierarchy unit wherein, in the event of receiving said terminal



w rel ess communi cation network. 50. A nobile term nal acgogygiynged 0 cl ai m 49,
wherein the nessages fromthe other nobile termnals are responses to

pagi ng nessages to the nobile termnals. 51. A proxy device registrable with
a wreless comuni cati on network that nprises at | east one comuni cation
area, conprising: 18 JULY 2006 105 a signal receiver that receives first
advertisenent signals fromthe wireless comunication network and

determ ne, based on the received first advertisenent ignals, a .

cormmuni cati on aAWETtisSMeRf dpformation adyertissd tem §n<§h%m<>§d,e COMUBRRCAAN pr obe
that transmts v I Lgnal.s_ & i i 41 nal

t hat responds t%gﬁﬁlgﬂs%%o d§aé%\%rg&[f %es%%wﬁhlgﬁtéﬁnaﬁésrﬂl q%ﬁ%gitg?lr%g{leﬁo&ﬁ&%@nt r ol
that regi sters, coMmbnicBBoMitérghifgISh&RMBIN pathOind AR Wik bethiied b BRYIddevi ce
and the found nobile termnal as a subordinate to the proxy device, whereby
the proxy and tfodoming predeterminesl rubsscome | ocatable in connection with the

determ ned communi cati on area;.and a release control respaonsjive _to.a release
request from either & FECRRY SIUYE uEHrﬁ[:ﬁIn?tBHPgo‘i‘m %@ﬁ@%lﬁﬁ {ratifigation
termnal to rel the: ic) - i : i i bear di nat e
Lormnal . 52 ARt f0F idenbiryie «f¢ flbAle cohirdRib RSNy BE abHaNPR! ¥
device is provihdesdemtthat saidiobile catn@ihicdtidn térnpihaklyecd@ws@eparempsigd ng to

claim51, wherein the ﬁ_r oxy device divides a nessage fromthe wireless
comuni cati on network thitd osteribg masis aigesstaring  algparendr termheals idenpifisataeres
respectively to supbordinate.smbile termnals. 54.. A prox evi ce accordi ng
o blaimes wienbh fhddetisvesbEgbebili EmipatonsBEniuLi Be fraafet

subor di nat e mobi e LLTRAs3id Aobilé\c BN ARBh IEmARABALARS hngha) M 51,
wherein the proxy device conbi nes nessages from subordinate nobile

term nals and sends the conbi ned nessages to the w reless conmmrunication
networ k. 56. A proxy device according to claim55, wherein the nessages from
the subordi-natd moebily terminalirggistableavitie dpbiseless eempagicationswsseksthed t he
nmobi | e

comprises at least one communication area; comprising:

a signal receiver configured to receive a first advertisement signal from the
wireless communication network and a second advertisement signal from a
wireless node;

a first registration control responsive to the first advertisement signal to
determine a communication area in which the mobile terminal is situated and
register the mobile terminal as being independent in the wireless communication
network, whereby the mobile terminal becomes locatable in connection with the
determined communication area;

a second registration control responsive to the second advertisement signal
to reconfigure the mobile terminal as a subordinate to the wireless node, wherein
the second registration control disables the first registration control and requests
the wireless node to register the mobile node as being subordinate to the mobile
node in the wireless communication network, whereby the mobile terminal
becomes locatable in connection with a communication area in which the mobile
node is situated; and

a release control responsive to fading reception of the second advertisement



18 JULY 2006 106 terminals. 57. A wireless communi cati ongebLwoss conpri sed
of at |least one communication area, conprising: a receiver that receives a
regi stration request that identifies a conmunication area and a group of

wi rel ess nodes bound by at |east one tigy of superior/subordinate
relations; a registration request control that stores in a nmenory
identifications of the group of wireless nodes in connection with the
comuni cation area according to the superior/subordinate relations; a

pagi ng reqtigsd! to sAgblgithe %a%t r?@é@%mcoglt%ﬁapﬁéemﬁa frRdsasei taavast f Fause dhe | east
one wi rel egapodendifl 15266 HERALLP HTRIGENERHAP LR fliflt LRBRINARSLo the
conmmuni cation area stored in e nenory-in connection wth the at Teast one
wi rel ess n@giRless edd inf the dvibdledsheniiagniogidregitestk. and a pagi ng nmessage
control that conposes a pagi ng nmessage addressed to the at |east one

wi rel ess node identified by the pagi ng request and has the paging nessage

sent out tg, the,at asi one.conmuni catiop.ar oht ai.ned from.the nory.
58. A Wi re?%fss ‘éoﬁ’rﬂbﬁ?cmln%(ﬁ%‘ﬂ&ga@cé; ng?’t q'te,rgp Wlwgﬁsepﬂé%ehe

W rel ess ”98’1%3[1'?50@19% dRAtdemchelisRigne. 59. A wirel ess communi cation
net wor k accor |lng to ?:cﬁla(tilaam 57, \ﬁ/\}1er egn the wreless nodes conprise a proxy
devi ce provided on a transportation. 60. A w reless comruni cati on network
according to claim57, wherein the receiver receives the registration

request frdfa a i mabdestenmiral spgegrding o slrimhd7, swlsaeinottres yHeslesnapde
relations. 18 JULY 2006 107 61. A wireless. co ni cati.on netyork .accordi ng
to ol ai m SHICRIET & Frametioperois i HbioBRtes dn et B, PE B gieBEEY o
tabl es conphnaft Ald hRadbnt@tioALSL a EdBtuhR8NbA tdres ihPEhRHOMR RbdAMd el ess
nodes according to the superior/subordinate

situated, in order to register the mobile terminal with the wireless communication

network.

40. A mobile terminal according to claim 37, wherein the wireless node is

movable.

41. A mobile terminal according to claims 40, wherein the wireless node is

provided on a transportation.

42. A mobile terminal according to claim 37, wherein the wireless node is

another mobile terminal.

43. A mobile terminal according to claim 42, wherein a plurality of mobile

terminals form superior/subordinate relations in multiple tiers.

44. A mobile terminal according to claim 43, further comprising a third
registration control configured to register the mobile terminal and any mobile
terminal subordinate directly and indirectly thereto with the wireless

communication network.



relations, and the other set of tables conprises at | easis@ig JoeP! e t hat
identifies the wreless nodes in connection with the comruni cation area.
62. A wireless comunication network according to claimb57, wherein the
nmenory conprises sets of tables, each ggf corresponds to one tier of
superior/subordinate relation and conprises at | east one table that shows
w rel ess nodes which belong to the one tier. 63. A wireless conmunication
network according to claimb57, wherein the nenory conprises a table that
identifies the wireless nodes in connection with the comrunication area in

such a manger ag ﬁlgbﬁQQ%Yg‘;ﬂaM\li é@éo?c'ﬁg%%i&aﬁﬁ 4?’,*‘ WHr &R s@erick REbSIBEES

S
nodes is superior or su I nat e. w reless communicati on network
accordi ng tebatidnabemizén twhe nwibiletthaminaBnisr Jeterdmiped sasomaticallgbbereceniee t abl e
identifies a wireless node situated atop of the superior/subordinate
rel ati ons ByRIMobHe dgm@Bcati on area and the second table identifies the
rest of the wireless nodes in such a manner as to show a wreless node to
whi ch each of the rest of the wireless nodes is superior or subordinate.

65. A wirehgss KoxEHIE GanhiAR AIOARRE BCAfnURIwWHRrdhal Safior/MiBsidatd he
pagi ng request control has a pluralrty of paging requests received for a

period of rdlatiom betwkehhevapagibilg teemimadse isc determined drgpwseas ukersnoft the tvacei ved
pagi ng requests at | east one pagi ng nmessage each addressed to a group of
wirel ess nmbéemaalay one set of superior/subordinate relations.

47. A mobile terminal according to claim 45, wherein a superior/subordinate
relation between two mobile terminals is determined based on identifications of

the mobile terminals.

48. A mobile terminal according to claim 37, wherein the release control first
sends a first release request to the wireless node to release the mobile terminal
from registration as a subordinate terminal and then sends a second release request
to the wireless communication network if the wireless node does not respond to

the first release request.

49. A mobile terminal according to claim 43, wherein the mobile terminal, if
positioned atop the tiers, combines messages from any other mobile terminals
subordinate directly and indirectly thereto and sends the combined messages to the

wireless communication network.

50. A mobile terminal according to claim 49, wherein the messages from the

other mobile terminals are responses to paging messages to the mobile terminals.

51. A proxy device registrable with a wireless communication network that

comprises at least one communication area, comprising:
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a signal receiver that receives first advertisement signals from the wireless
communication network and determine, based on the received first advertisement
signals, a communication area in which the proxy device is situated;

a terminal probe that transmits second advertisement signals to find any
mobile terminal that responds to the second advertisement signals;

a registration control that registers, with the wireless communication
network, the proxy device and the found mobile terminal as a subordinate to the
proxy device, whereby the proxy and the mobile terminal become locatable in
connection with the determined communication area; and

a release control responsive to a release request from either the wireless
communication network or the mobile terminal to release the mobile terminal

from registration as a subordinate terminal.

52. A proxy device according to claim 51; wherein the proxy device is

provided on a transportation.

53. A proxy device according to claim 51, wherein the proxy device divides a
message from the wireless communication network into sub-messages and

delivers the sub-messages respectively to subordinate mobile terminals.

54. A proxy device according to claim 53, wherein the sub-messages are

paging messages to the subordinate mobile terminals.

55. A proxy device according to claim 51, wherein the proxy device combines
messages from subordinate mobile terminals and sends the combined messages to

the wireless communication network.

56. A proxy device according to claim 55, wherein the messages from the

subordinate mobile terminals are responses to paging messages to the mobile
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terminals.

57. A wireless communication network comprised of at least one
communication area, comprising:

a receiver that receives a registration request that identifies a
communication area and a group of wireless nodes bound by at least one tier of
superior/subordinate relations;

a registration request control that stores in a memory identifications of the
group of wireless nodes in connection with the communication area according to
the superior/subordinate relations;

a paging request control that receives a paging request identifying at least
one wireless node and searches the memory to obtain at least one communication
area stored in the memory in connection with the at least one wireless node
identified by the paging request; and

a paging message control that composes a paging message addressed to the
at least one wireless node identified by the paging request and has the paging
message sent out to the at least one communication area obtained from the

memory.

58. A wireless communication network according to claim 57, wherein the

wireless nodes comprise a mobile telephone.

59. A wireless communication network according to claim 57, wherein the

wireless nodes comprise a proxy device provided on a transportation.

60. A wireless communication network according to claim 57, wherein the
receiver receives the registration request from a wireless node situated atop the

superior/subordinate relations.
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61. A wireless. communication network according to claim 57, wherein the
memory comprises two sets of tables, one set of tables comprises at least one table
that identities the group of wireless nodes according to the superior/subordinate
relations, and the other set of tables comprises at least one table that identifies the

wireless nodes in connection with the communication area.

62. A wireless communication network according to claim 57, wherein the
memory comprises sets of tables, each set corresponds to one tier of
superior/subordinate relation and comprises at least one table that shows wireless

nodes which belong to the one tier.

63. A wireless communication network according to claim 57, wherein the
memory comprises a table that identifies the wireless nodes in connection with the
communication area in such a manner as to show a wireless node to which each of

the wireless nodes is superior or subordinate.

64. A wireless communication network according to claim 57, wherein the
memory comprises two tables, one table identifies a wireless node situated atop of
the superior/subordinate relations and the communication area and the second
table identifies the rest of the wireless nodes in such a manner as to show a
wireless node to which each of the rest of the wireless nodes is superior or

subordinate.

65. A wireless communication network according to claim 57, wherein the
paging request control has a plurality of paging requests received for a period of
time, and the paging message control composes from the received paging requests
at least one paging message each addressed to a group of wireless nodes bound by

one set of superior/subordinate relations.





