12 MAR 2007 1 METHOD AND SYSTEM FOR LOCATI ON MANAGEMENT AND LOCATI2GRAR 2007
| NFORMATI ON PROVI DI NG SYSTEM 5 Background of the Invention Field of the

I nvention 10 The present invention relates to a nethod and a w rel ess
communi cation system for managing infonmation on |ocations of nobile
stations and a location information providing system Description of the
Rel ated Art 15 In the conventional nopbile conmunication system a device
for managing |location of a plurality of nobile stations is provided to
store informati on about mhlch area (called "location area” each of nobile
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switch. In the registration of a |location area, firstly a nobile station
receives information on |ocation area. Secondly, the nobile station
transnfts a nunber to identify the nobile station and the |ocation area
information, via the base station and 25 the switch. Especially, there is a
| ocati on ackgemmdtofshemvandona nobile station in a train. In such a
system a communi cation device is provided in a train, to collectively
manage |ocation registration of all nobile stations in the train (reference

wil | e Patent Application No. H11-355835). However, it is
cunber songaegﬁé’tf&esﬁ@%ﬁﬁ%t to provide such device in a train 12 MAR 2007 2
capabl e of processing requests of |ocation registration frommmany nobile

statl ons. Even if such devices are introduced, base stations and sw tches
i1 110wust proc@he presg invention relates to a method and a wireless communication

system for managing information on locations of mobile stations and a location

information providing system.

Description of the Related Art
15

In the conventional mobile communication system, a device for managing
location of a plurality of mobile stations is provided, to store information about which
area (called “locationarea” ) each of mobile stations is located. When an incoming
call directed to a mobile station occurs, the device identifies the location area. Next,

"< 20 the device generates paging signal to transmit to the mobile station via a switch
covering the location area and one of the base stations belonging to the switch.

In the registration of a location area, firstty a mobile station receives
information on location area. Secondly, the mobile station transmits a number to
identify the mobile station and the location area information, via the base station and

25  the switch. Especially, there is a location management system of a mobile station in
atrain. In such a system, a communication device is provided in a train, to collectively
manage location registration of all mobile stations in the train (reference will be
made to Japanese Patent Application No. H11-355835).

However, 1t is cumbersome and costs a lot to provide such device in a train



anounts of request especially in an urban city where many trains ryfBmAR 2007
Specifically, radio channels have to be allocated to exchange signals for

| ocation registration 5 between a | ocation registration server and nobile
stations. Therefore, radio frequency bandw dth avail able for voice and data
comuni cation is restricted thereby ¢ nication traffic volume increases.
It is often the case that a noving object such as a train or a bus noves to
a place such as a tunnel into which a radio wave transmtted froma base
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addition, the 20 present invention provides a comunjcatiqon systemfor
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obt ai ni ngeryerdman exiernalitermasal. r dn syl pSEStER, aHocationfjamabiesaken 620 bae

obj ect, ob} §&h in real-time. In principle, it is possible to know a future location of a mobile

15 station as long as a user of the mobile station get off a train. However, in the
conventional system such information on future location cannot be provided.

The present invention, as its object, provides a wireless communication
system at a low cost, in which locations of mobile stations moving together with an
object such as trains and buses are tracked accurately and efficiently. In addition, the

" 20 present invention provides a communication system for providing a future location of
a mobile station to a third party.

To attain the above object, a method of the present invention for managing
location information on a mobile station in an object by a server on a mobile network
comprising the steps of’

25  upon receiving object identification information from a transmitting device provided
in the object, the mobile station transmitting to the server received object identifying
information and mobile identifying information for identifying the mobile station;
the server receiving and storing correspondingly the object identifying information

and the mobile identifying information;



novenent information of the object identified by the object identifigzivgr 2007
I nformati on; converting the novenent information into a | ocation area

i nformati on; and managi ng | ocation of the nobile station on the basis of the
| ocation area information. 5 In this method, a |ocation of nobile station
I's tracked by transmtting a pair of nobile identifying information and

obj ect identifying information. IS not necessary to provide an expensive
devi ce, which can deal w.th re‘gll stratlon requests from man nobil e stations
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notiﬁes the server of the movement information when detectlng movement of the

object.

15 A method for communication in a communication system of the present
invention having a server on a mobile network for communication with a mobile
station and a traffic control device for controlling an object comprises the steps of:
upon receiving an object identifying information for identifying the object from a
transmitting device provided in the object, the mobile station transmitting to the server

{ 20 mobile identifying information for identifying the mobile station and received object
identifying information; and
the server receiving the mobile identifying information and the object identifying
information;
storing the mobile identifying information and the object identifying information

25  correspondingly;
when receiving a call for the mobile station identified by the mobile identifying
information, retrieving the object identifying information corresponding to the mobile
identifying information; and

transmitting retrieved object identifying information to the traffic control device; and



the traffic control device generating novenent information on the objvesR 2007
identified by the object identifying information; and transmtting
generated novenent information to the server; and the server converting
recei ved novenent information into |ocagion area information; 5 and pagi ng
the nobile station on the basis of the location area information. By using
this nethod, it is not necessary to update registration of |ocation every
time a nobile station noves into another | ocation area, once the abject

i dent i fyi i iraffio controlgievics gengrasingrmaavatnent infasmasienen, thanbjest sieatified byo
traffic 0 accar. cation registration is reduced. In another

_ ]h gé}{]&yt o . ( _
embodi mentD€ YPIEH IHENEFINEIFAMANES change of the object, the traffic
control device.generates N0 nt. .1 pf Qr nat i ra L.4s to the server the
obj ect i dgrrq{lgwgﬂ%g %@8&%¥§$%tdn§gﬁ@ﬁg’p§§%ﬁ)éﬁig}'§nf ormation. And the
server r SPEL) ﬁﬁg@ .

I nformati ggé%e\rﬁ?% c&)@@?xg@ét i on{l?idr g{ﬂeﬁﬁ)ﬁ; %}%Opglﬁﬂt‘é (li)ﬁl}? lg%(ﬁgp\eégéhw&?ﬁl n I}’ch t he
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i denti(f yi aecdrimgtBiibdgiontraisantibwisdrednssd.t a paging signal can be 25 done
qui ckly. A communi cati on system of the present invention has a traffic
control device Inf awtharrmimdinent, upoe detecting aanovbjenttchange af thelwbjectythewor k.
The nobil e t wor k ci:‘i:‘g,r_rprises a nobile station,. a base station for
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receives the movement information, converts received movement information into

15 location area information about an area within which the mobile station is located and
stores the object identifying information and the location area information
correspondingly. 'When receiving a call for the mobile station including the mobile
identifying information, the server retrieves the location area information
corresponding to the mobile identifying information and pages the mobile station on

‘ 20  the basis of the location area information.

In this embodiment, the location server keeps the latest location area
information on a mobile station. Therefore, the location server does not necessarily
request movement information to the traffic control device, when a call for a mobile
station is issued. Thus, identifying the mobile station to transmit a paging signal can be

25  done quickly.

A communication system of the present invention has a traffic control device
for controlling movement of an object and a mobile network. The mobile network
comprises a mobile station, a base station for communicating with the mobile station,

a switch for communicating with the base station, a location server for communicating



5 with the switch, and an object information server for conmuni catingar:té?
the location server and the traffic control device. The nobile station
conprises neans for receiving object identifying information for
identifying the object and transmittingsto the base station received object
i dentifying information and nobile identifying 5 information for identifying
the nobile station. The |ocation server conprises neans for storing the
object identifying informati on and the nobile identifying information
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15  object identifying information, means for receiving from the traffic control device
movement information on the object identified by the object identifying information,
means for converting received movement information into the location area
information and means for transmitting converted location area information to the
location server. The traffic control device comprises means for receiving from the
¢ 20  object information server the object identifying information and gencrating the
movement information on the basis of received object identifying information and
means for transmitting generated movement information to the object information

sever.

In a preferable embodiment, the traffic control device comprises means for
25  detecting movement change of the object and generating movement information
representing movement of the object and means for transmitting to the object
information server the object identifying information and the movement information.

The object information server comprises means for receiving from the traffic control

device the object identifying information and the movement information and



12 MAR 2007 6 converting received novenent information into |ocatilomsr 5@7
i nformation representing an area within which the nobile station is |ocated
and neans for transmtting to the |ocation server the object identifying

i nformati on and the location area infogmtion. The | ocation server
conprises a first storing neans for receiving 5 fromthe object information
server and storing correspondingly the object identifying information and
the location area information, a second storing neans for storing
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i nformati on an
15 mobile station and the mobile identifying information. In addition, when receiving

the location area information and the mobile identifying information sent from the
mobile station, the location server stores to the second storing means the mobile
identifying information and the updated location area information correspondingly,
instead of the object identifying information.

20 An information providing system of the present invention for providing
location information on a mobile station in a mobile network to a terminal comprises a
location server in the mobile network for managing location of the mobile station and
a location information server for carrying out communication with the terminal.
Upon receiving from a transmitting device provided in an object identifying

25 mnformation for identifying an object, the mobile station transmits to the location
server the mobile identifying information for identifying the mobile station and
recetved object identifying information. The location server receives and stores
correspondingly the object identifying information and the mobile identifying

information sent from the mobile station. Upon receiving from the terminal an



i nformati on sent fromthe nobile station. Upon receiving fromthe tervwiraboer
an 12 MAR 2007 7 inquiry of location information on the nobile station
including the nobile identifying information, the |location informtion
server judges whether the object identi?ying i nformati on corresponding to
the nobile identifying information is stored in the 1location server. If the
object identifying information is stored, transmts to the 5 term nal
boardi ng i nformation representing that the nobile station is in the object.
By using tihquityesfiiooation inforhicionyst tmebilestation datudingthd hmbilt hdemifpinge
station is in the object, In a preferable_enbodi nent, the_ |ocation
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whi ch conBylLisingulve eminadin tiie s?@ém%hgekmrbaiﬂ@ﬁiwim the enobikestattdrisnal  an
inquiry of locafion information including the nobile identifying
i nf or mat i dne objeet.| ocation information server transnits the nobile

identifying informatjopn to the location seryer. Also, upo btai ning from
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identifying information fromthe |ocation server, the object information
server obtrionxatien aindthet lbeationainfommatont.r ol devi ce the novenent i nformation

on the object corresponding o,the object jdentifying.|nformation, converts
obt ai ned Jﬁ%v e i BF ¢ i IR nty Hae | gEaEMEHoen rﬁ@g}éﬂgowﬁ%d smits

the | ocat ic8ﬁ'1p&‘f§£§ %Bje@pn&é)nﬁg%ﬁnl QEA8P carrying out communication with a traffic

15  control device which controls movement of the object. Upon receiving from the
terminal an inquiry of location information including the mobile identifying
information, the location information server transmits the mobile identifying
information to the location server.  Also, upon obtaining from the location server the
location information, the location information server transmits to the terminal the

20 boarding information and the location information. Upon receiving from the
location information server the mobile identifying information, the location server
transmits to the object information server the object identifying mformation
corresponding to the mobile identifying information. Upon receiving the object
identifying information from the location server, the object information server obtains

25  from the traffic control device the movement information on the object corresponding
to the object identifying information, converts obtained movement information into
the location information, and transmits the location information to the location
information server via the location server.

It is possible that when receiving from the terminal an inquiry of the location



i nformati on server via the location server. It is possible that wherz MAR 2007
receiving fromthe termnal an inquiry of the location 12 MAR 2007 S

i nformati on on the nobile station, the location information server

generates, on the basis of the novenent information, estinmated | ocation
information representing a future |ocation on the nobile station and
transmts the estimated |location information to the termnal. In this
system a person can obtain a future |ocation of a nobile 5 station in

addi ti on tmfotrrhetign esehé okt station, the doctioarinforafationdesverndemedratesy ton thee
object information server stores the mpvenent infaorpation obtained fromthe
traffic cbasipoi devincecrmeal riermadjass eshmmatad fogatign Informakan|rgpresenting a
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IS possi b's@tibﬁéiﬁag&fﬁ%n% teBshtdod@pent change of the object, the traffic
control device updates and notifies to the object information server of the

noverent  In ahothebpicfirablélenthodimeng ticestjedtinformmationreser vores the ehoyesmérite
nmovenment information 15 and generates the |ocation information on the basis
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i nf or mat i ofistened indeeneht infommaietivinl éry thegobjedctf or mat i on correspondi ngly; when
receiving fromthe termnal an inquiry of location infornmation on the nobile

25 station incl lids pgssible thashipon dethsting faymayementothange oh thg oljectn theddtiber t he

obj ect i dent i ying i,nf ormat] on. corresponding Lo the mobils d.dentifying
information. Also, the object information server receives the movement information
15  and generates the location information on the basis the movement information.
A method of the present invention for providing location information of a mobile
station in a mobile network to a terminal comprises the steps of:
the mobile station receiving, from a transmitting device provided in an object, object
identifying information for identifying the object; transmitting to a server in the
20  mobile network the object identifying information and mobile identifying information
for identifying the mobile station;
the server storing the object identifying information and the mobile identifying
information correspondingly;
when receiving from the terminal an inquiry of location information on the mobile
25  station including the mobile identifying information, judging whether the object
identifying information corresponding to the mobile identifying information is stored
in the server; and
if the object identifying information is stored, generating and transmitting to the

terminal boarding information representing, that the mobile station is in the object.



in the server; and if the object identifying information is stored,12MAR 2007
generating and transmtting to the termnal boarding information
representing that the nobile station is in the object. 12 MAR 2007 9 In a
preferabl e enbodi ment, the server storeg the object identifying information
and the nobile identifying information”correspondi ngly. When receiving from
the termnal an inquiry of location information on the nobile station
including the nobile identifying information, the server retrieves the
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i nformation, obtains novenent information on the ghject identified by the

obj ect i déist mehileg idantibyingt drmatismy sprespandinglid FEPRIVINGS $Fomat 18n i nt o
the | ocatjon.informat.ion.and.transnts the location .info tign to.the

Ler i nal . (PPN AGRGHIEY Y [RAHOMALRTPRER] OF s TREIG ISR INGINE TRRIIORHE  t he
server ge 0- th asli f | | L:nat ed

| ocati on R% g}r-ﬁﬁ i@go?%épdrogls :trl?tgi E%&SP I‘!E: %S/Fgo ’?h%gg)p jegin q@&@@%ﬁgﬁﬁ?@% ation
and t rans Bk ssphfiingSol d’iétrﬁgoilé)fiﬁhtiglh W RERLOR obthiAs HRSvenSit iRfdrmaBbhe!
Description of the™Drawi ngs 15 Fig. I s shows a conmuni cation system based
on the fi ostthendisidétnidientifiedity: Zheé Dbfecs aentflyirg difegnationfcanviests attaimeder ver
in the system Fig.3 shows a detail of a |ocation table in the system Fig.4
i s a schemaviement agfamatipnaimto bthe clochtido rindaration eands tranamitsethsy n 20

Fig.5 is a _sequence diagramof the system Fig.6 is a schematic di agram of
an obj ect ﬁ‘ffB?tH%{Hchgie %W‘Eﬁl-used for a comunication system based on the

Cabi o of s pPatdpdiutied BRERGFHR Oyl intatles il uf SRGRSAREG bET
basedjpn 3R He RIRRGHER %form%ﬁox%)&_tﬁdi&i Ritafiot RESRAARIN %ﬂééleﬂtn'ig asystem

based on the third enbodi nent. Fig. I's a schematic diagram of an

i nf or mat i fAmuedoestion of tHeanshdd sation and transmits the estimated location information

—

to the terminal.

Brief Description of the Drawings
15
Fig. 1 is shows a communication system based on the first embodiment.
Fig.2 is a schematic diagram of a location server in the system.
Fig.3 shows a detail of a location table in the system.
Fig.4 is a schematic diagram of an object information server in the system.
‘- 20 Fig.5 1s a sequence diagram of the system.
Fig6 is a schematic diagram of an object information server used for a
communication system based on the second embodiment.
Fig.7 shows details of a first and a second location table of the location server.
Fig.8 is a sequence diagram of the system based on the second embodiment.
25  Fig.9is an information providing system based on the third embodiment.
Fig.10 is a schematic diagram of an information server in the system.
Fig.11 is schematic diagram of a mobile station.
Fig.12 1s a sequence diagram of the system.

Fig.13 1s a schematic diagram of an object management device in an information



Fig. 11 is schematic diagramof a nobile station. Fig. 12 is a SeqUEMR&R 2007
di agram of the system Fig.13 is a schematic diagram of an obj ect managenent
device in an information 12 MAR 2007 10 providing system based on the
fourth enbodi ment. Fig. 14 shows a detajd of a managenment table of the
object information server. Fig. 15 is a Sequence diagram of the information
provi di ng system based on the fourth enbodinment. 5 Detailed Description

Ref erence will now be nade in detail to the preferred enbodi nents of the

i nvent i onprowdagystenobasedi arhtharfeurth enttodanedt.i n t he acconpanyi ng dr awi ngs.
10 1. First enbodinent 1-1, Configuration of a conmmunication system of first
enbodi mentigilg showsa detall ok amanaggmentdabledthe abest indarmstiansarseed on t he

first enbodipent of the jnventi.qgn.. shown in Fig.1l, the system conprises
. robi | o P51 nét herquenes oo of 5 ibsitiop praidme sysierh besed b 0% FRE co
30. Obj ec%{x?odﬁﬁm {“pr exanple, a train, a bus, and other neans of
transportation. Ft“wi 11 now be described assum ng that Moving object is a
train.gIn the figure only a noving object 2 is illustrated but in
actuality, many trains 2 exist in the system Traffic control device 30
manages nhxenidsd Besdrigilon trains. Traffic controls device 30 20 keeps track

of each train, specifically, has present |ocation, train schedule, and other
information related to the train such as delay. Also, Traffic control device

el R TR d S A R4 T,
g 55 0P A oyl o o

Focatign information INF 1 takes a formof "Longitude, Latitude" or "Nanme

-

1. First embodiment
1-1. Configuration of a communication system of first embodiment
Fig.l illustrates a wireless communication system based on the first
embodiment of the invention. As shown in Fig.l, the system comprises a mobile
15 network NET, a moving object 2, and a traffic control device 30.
Object 2 is, for example, a train, a bus, and other means of transportation. It will now
be described assuming that Moving object is a train. In the figure only a moving
object 2 is illustrated but in actuality, many trains 2 exist in the system. Traffic
control device 30 manages movements of the trains. Traffic controls device 30
‘ 20  keeps track of each train, specifically, has present location, train schedule, and other
informatton related to the train such as delay. Also, Traffic control device 30 generates
movement information INFx, which is the latest information on a movement of an
object, to transmit other devices.
Movement information INFx includes object location information INF1 on a
25  location of Object 2 and related information INF2 for the movement. Specifically, a
form of location information INF1 takes a form of “Longitude, Latitude” or “Name
of line, Distance from neighboring station, Direction” .  For example, the detail of
Location information INF1is “Long. 136" 15" E. 35" 45 N.”,or “ Tokaido
line, 2km from Shinagawa, to Yokohama” . Related information INF2 includes a



of line, Distance from nei ghboring station, Direction” . For exanplgmMiReoo’
detail of Location information INF 1 is "Long. 136 15 E., 35 45 N", or "
Tokaido line, 2km from Shinagawa, to Yokohama" . Related information |NF2

i ncludes a 12 MAR 2007 11 nane of a trgf n such as "Hi kari No.10" and a

del ay or suspension. Mobile communication network NET has a plurality of
base stations 3-1, 3-2, ...; a plurality of switches 4-1,4-2, ...; object

i nformati on server 40A; and | ocation server 50A. Location server 50A
nmanages | nanteiafia tairauchhor nidikan No. 167 | amoled delay 6r suspensios. it covers. Each
of base stations 3-1, 3-2, ... is provided at a certain distance fraom

nei ghbori ng oneMghilecemmmimicasionenatwark dWELrkassa plurelipnof basepations fal,

t hrough " ot her wor.ds, each of

carry out 3%1;;.;0&3) % V\%ﬂ%‘g’i‘tgh% %m‘-lt‘#iﬂmb? J@%@WWWHB%EH@&%%S can
| i : h NSl t hrough
3 e cover SRR R0l IRXEIGp sRen S0R0RMe SR Bllafln ARG EN BB Sn  pidIRL O

lettered 3A+aRL12Bves. @ conpil ation of base station areas 4s. Each of
Switches 4-1,4-2,...covers one of Location areas 4. (bject 2 has a

transmitting defacle oftbaadstamyss3dn B2r ai lig prdvided Raid comain disexternéismacr oss
boundaries of Location areas 5. Transmtti ng device transmts an 15 object
| D nunber nkighbbying adé and Eavdrs etbagbjtetos a@ands eachusitered objdact thBouginber 1Dt .

b o LA oS GG FIENoD IUEs HeFteeart oftgse SiRlA 6an SR oNe THuber |
o f it N . p . | T pHonS !

e o Sl PRy B BT el Ol b o Gl bl s MR AL oS
stati pg 1sh@@n"BYESof Bhe SAGHHRES- ILARSLAPN-GL6%erd calBRif ass stiticNarkad Qi T i es

Location informmtion |INF and Mbile | nunber IDmto nobile conmruni cation

net wor k NHrougia4BasBactsLatation diea MWetterad SAendfB Mbtomapaatiti effbake getisnaboar d
Object 2, Mobile station 1 receives Mbile ID nunber Mn from Transm tting
devi ce TDaegad 480t Entle of fwbiches 44 IpHuneeverspne ahliocaian ateas 4bj ect | D nunber

Dt b e R o anstinitihe device TD and fovas on 3 raiioad 1o Railroad
L extends across boundaries of Location areas 5. Transmitting device transmits an
15  object ID number IDt by radio. FEach of Objects 2 has a unique object ID number
IDt. Each of Mobile stations 1 stores a unique mobile ID number IDm to identify a

mobile station uniquely. Mobile 1D number is, for example, a phone number.
When a user of Mobile statton ! is not in a train, Mobile station 1 receives and
stores Location area information INF from Base station 3. When Mobile station 1
20  moves into another Location area 1, Mobile station 1 notifies Location information
INF and Mobile ID number IDm to mobile communication network NET via Base
station 3. When a user of Mobile station 1 gets aboard Object 2, Mobile station 1
receives Mobile ID number IDm from Transmitting device TD and notifies Mobile
ID number IDm and received Object ID number IDt to mobile communication

25 network NET via Base station 3.

Specifically, Mobile station 1 keeps watching on reception of Object ID
number IDt.  Only when Mobile station receives Object ID number IDt, Mobile ID
number IDm and Object ID number IDt are transmitted to Mobile communication
network NET. In other words, Location area information INF is not transmitted



Specifically, Mbile station 1 keeps watching on reception of Object2MER 2007
nunber IDt. Only when Mobile station receives (bject ID nunber IDt, Mbile

I D nunber IDmand Qbject ID nunber IDt are transmitted to Mobile

conmmuni cation network NET. In other WOII#S Location area information INF is
not transmtted 12 MAR 2007 12 during e ride. This results in a reduction
of frequency of transm ssion of information on |ocation about a nobile
station that is necessary for a registration. 1-2. Configuration of Location
server 504ufn@sthehrdda i i gediltsLoc &t ireductieonvef H@fechay af cembsmidsiomidf 51
and a location _table TBL. Control unit 51 reads fromor wites to Location
t abl e TBLirdafmatiomon denstionahouGomabsle station that isaecessaryolor agegisirationt i on wit h
bj ect information server 40A and Switch 4, to manage | ocations of all
Mobile stations 1 in Mbile conmunication network NET. In addition,

Location [ en es: LN 0 signal when an incomng call for
Mobi | e st iﬁgoﬁ%@&g&%oﬁa%%%g\%él nformation stored in Location table
TBL. Lgpcation tahl ; a | ¥ r ; locatiBneach
o i s Nobi 13 ST infFR 25 [obatidPlortd QA MRS H P lunitSrand o locatiBn

station atdleiBled. Cdheol @siati avadnfromei aited fo Eiotaidin tdble IBIOrlatadf dimat i on
I NF or an Coject ID nunber. Specifically, when a Mbile 15 station 1 is in a

trai n Obj edditibd Gontrelr unibs ! i carsesoowtdsonmmiuheathe rwido Otject anforgiationl sseatri on
area inforpatio NE s stored. For, exanple,. if bile.station se
Mbbi | e 1 D d Biiichsas spomanage | lgcatipns,pb all M Stetighscd b ris

"A01234" " X000Q01" and " A0 " jaresstored in | of cati t abl.e TBL
zorresponfa?rﬁarlyn%éw S N, oo oS ERcaibncReydh 08 Binstlles Biife b
unberp | Sait Qp@,g Do &%‘m?' j ' -d B nber " X00003" and
Locatelloon %gga | n?%?hrrétll on %&%ﬁmoﬁig %%deglgl(g%ﬁéﬁvespondi ngly in a record
Ro3. 1- 3. Figohfshgusdhfopmation Geired tin IlucatioR table TBIL Vel .oddidntable TBA. has a

schematic di agram of CObject information server 40A. As shown, Location
i nf or mat | plireldy v reberelseRleb iR ...umi cachiofimdiich advibile [Lhinumber [Domandl  uni t
location information of a mobile station are stored.  The location information is either
Location information INF or an Object ID number. Specifically, when a Mobile
15 station 1 is in a train Object ID number 1Dt is stored, while when not in a train
Location area information INF is stored.
For example, if a mobile station whose Mobile ID number [Dm is  “X0001”,
is in Object 2 whose Object ID numberis  “A01234” , “X00001” and “A01234”
are stored in Rbl of Location table TBL correspondingly as shown in Fig.3. If a
20  mobile station whose Mobile ID numberis “X00003” is not in Object 2, Mobile ID
number “X00003” and Location area information INF “SB” are stored

correspondingly in a record Rb3.

1-3. Configuration of Object information server 40A

25 Fig4 is a schematic diagram of Object information server 40A.  As shown,
Location information server has a control unit 41 and a convert unit 42.  Control unit
41 carries out communication with Traffic control device 30 and Location server S0A
as well serves as nerve center of Object information server 40A.  Convert unit 42

converts Object location information INF1 included in Movement information INFx



41 carries out communication with Traffic control device 30 and LocgtmQn 2007
server 50A as well serves as nerve center of Object information server 40A
Convert unit 42 converts (bject location information INF1 included in
Movenent information I NFx 12 MAR 2007 1]33 sent from T Traffic control device
30 into Location area information INF. 1'n one exanple, Convert unit 42 has a
first table for storing Location area information |NF and | ocations
represented by latitude and | ongitude correspondingly, and a second table

f or i nf or sattifom dinafficwbagoblevicadfsntaiddation tareminbomeationf NIt i on I NF. 5
Upon obt ai ni ng Movenent information INF 1 in a "Latitude, Longitude" form
Convert uf enggxamaple; Goavert paiihas pifirst tablgpestogpg diosation agaipteraatipnt s t o

Control uni 41 .i nformati on corr.espondi,ng t.o, objegt | ocatiop infornation
e Tn oIE a1 loGugnE e eBe iR o aAu RS eRESpNEIS; AR e,
D st ance i | ' ' -1 on r.m: '

Cetr L oves SPIh RRE S0 RifRA o bh dueR gt tnd § Seior ARASh ot IRE o
| ocat ign 'lﬂﬁﬁlir?g( ' t jaeCt [ b magi | NF
1. It '?s gjgtoeggd)t at wﬁ%ﬁﬁﬁ% %g[%éu?’gcig\tﬁflo??ianf olruérlrtgtﬁla%’n’g?nl\%ﬁiidy;ou%ﬂ?ake
various (onvert uad2aesicons Gonathe firgpablediodadon ikl @ apirtd fte Cuitiod initNF |
can be effected by Convert unit 42. 15 1-4. Qperation of the system One
exanpl e oftl omdermnations cofregponiding de solyjectmloviatiani mfosyastoemIdF. t Ha casevert i on

wi |l now be described referrih&g to.the_ draw ngs. .Fig.5 is sequence
di agr am ofeCEREoRE PyIpenn ipsnaen il NBbRI e ingHe} AN pj ect

fr’r anor 1 ToRRbE SR Dt disRe ST omirbiti P HIS g %@?“?@“ﬁ
. . . . H . - H I D
o9 k0 Ll oue R Cofrol 8hllosf a9racchlt RCaribf? T OB b SorRiflofdiio e |

Locati on &djeceiodalioniefoeimadonTNg 1r egi stration request, the oject | D nunmber
IDt and the Mobile I D nunber 1Dm are extracted fromthe 25 request_ and
stored in Locatltanneted thatalhopgh 6)hjsd)location information INF1 could take various

forms, conversion of any types of Location area information INF1 can be effected by
Convert unit 42.
15
1-4. Operation of the system
One example of operations of a wireless communication system of the
invention will now be described referring to the drawings. Fig5 is a sequence
diagram of the communication system. When Mobile station 1 comes into Object 2,
20  the Mobile station 1 receives an Object ID number IDt sent from Transmitting device
TD {step S1) and transmits to Location server S0A registration request including the
Object ID number IDt and a Mobile ID number [Dm via Base station 3 and Switch 4
(not shown) (step S2). When Location server 50A receives the registration request,
the Object ID number IDt and the Mobile ID number IDm are extracted from the
25  request and stored in Location table TBL (step S3).
For example, if the Mobile ID number IDmis  “X0002” and the Object ID
numberis “A01234” , “X0002” and “A01234” are stored correspondingly in
Rb2 of Location table TBL as shown in Fig.3.

It is noted that even when a Mobile station 1 comes across a border between



For exanple, if the Mobile ID nunber IDmis "X0002" and the Object 12IMAR 2007
nunber is "A01234" , "X0002" and "A01234" are stored correspondingly in Rb2
of Location table TBL as shown in Fig.3. It is noted that even when a Mbile
station 1 cones across a border betweem 42 MAR 2007 14 |ocation areas, the
Mobile station 1 does not transmt Localtlon area information as |long as the
Mobile station 1 is in an object thereby keeps receiving Object |ID nunber
1Dt. When one of Switches 4 recelves a call for Mobile station 1, the Switch
4 5 issuéscationareasi dre MafulesstatiREQL d Qi:S Lit Aransmits booasionsanaa (isfosmagon . asREQL

I ncl udes _ Mobi | mber. n of t ation 1. n Locati on server
recei ves IQ%@&SMP%%QWREQM ThHA J?%tl tﬁgxﬁ%ﬁ'ﬁ@p&} BRIV ITBERRSToN
table | oc on i nformati on corresponding to the Mbile ID nunber (step S5).
Control unrt® 51 judges whether received |location information is Location

area i nf ormat i oy diFoL Ofﬁl%fﬁtg&@g@?%b 1 fd?tMg% le SBRohOl, HB1Switdh 4

retrieves Location 1nformation Unlt transm’ts retrieved

Locati®n igyhies adchafion tynestREQR 1SVMdcahodt server SOAS @apeS4)LocREQN indigdaser S0A

generates and transmts to Cbject information server 40A | ocation request
REQ (stepdhile ID robmbert [Dmf alr thet Mubileestateon 40A Where l acasomselver asimdss t o
Tr afflc control devi ce_3Q_ a novenent, request RE I ncluding the Qhject ID

nunber | DLOCatH@p rgpest REQi 5 iContioht vt Meveleven skosatieBntpble doGatien; ved
hj ect nb | Dt t t bl ff d 30
an{jegeconb‘&g’ gﬁr‘@? &PE"E”R%%\S‘E}&% tﬁ?\%?ﬁ@m n%a( exéﬁr T 5 C e hgle

d 30: nb

} ([a);/I ;ﬁd tﬁddg%gvenen?lj\% or na??%%ﬂll Rﬂﬁ—snﬁ‘:tﬁ%oj ect &‘C‘jor m’%’%ﬁver %nu o

(st ep18) ()gjb‘ttqgnmﬁﬁgrmt ion server firstly 40A converts Cbject |ocation
information™ INF 1 included in received Mvenent information INFx into

Location area IfhfComtret iwmt SNFretdtess Bovatamd informatioanBYil,t €oatrbbamiti 6 ar ea
response EEISBZ | ngcl,hl"ig\!rer(]igLocatmn information INF to the Switch 4. In this case, Location
server 50A generates and transmits to Object information server 40A location request
REQ2 (step 6).
15 Object information server 40A generates and transmits to Traffic control
device 30 a movement request REQ3 including the Object ID number IDt (step S7).
Traffic control device 30 firstly converts received Object ID number IDt into a certain
number available for Traffic device 30 and secondly generates Movement information
INFx. Next, Traffic control device 30 transmits Movement response RES3
20  including the Object ID number IDt and the Movement information INFx to Object
information server 40A (step S8).
Object information server firstly 40A converts Object location information
INF1 included in received Movement information INFx into Location area
information INF (step S9) and next transmits a location area response RES2 including
25 the location area information INF and the Object ID number IDt to Location server
50A (step S10).
After the reception of Location area response RES2, Location server S0A
transmits to Switch 4 a location area response RES! including the location area

information INF and the Object ID number IDt (step S11).  Switch 4 issues a paging



25 the location area information INF and the oject ID nunber IDt t@MAR 2007
Location server 50A (step S 10). After the reception of Location area
response RES2, Location server 50A transmits to Switch 4 a |location area
response REST including the |ocation ar information INF and the Object ID
nunber IDt (step S 11). Switch 4 issues a paging 12 MAR 2007 15 request

I ncl udi ng the Mobile ID nunber to Base stations 3 within a | ocation area
designated by the Location area information I NF. When the Mbile station
answer s, redquest owheting dhe iMobse dDI nghbet. to Bashiskations Bemithimablocation ar¢aon
does not notify | ocation area information_ to any nodes_in a nobile

net wor k ddﬁﬁlggat@ﬂ%yrth@éocatm @ﬁ@ﬂréfrpnnh@nﬁ\&la oWhemethg Mlolaastation prsyverad

t her eby i 1rﬁproves agst e%r%n&nce. I n addi tion, a conmunication device
capabl e of''% EYHECEPR iy CHEMPRBbi | e stations in a train at one tine is not
necessarily int h : | | ' : L0 for
transmtting an %Hrggﬂggr% %ﬁ@g%el %ﬁﬁﬁg(r)g% (f)ler‘ﬂeg&?@f]l ls%‘:gtféé gfnﬁéﬁcﬁorgﬁe’ﬂ%g &
establgs h%ﬂy fodés InWneBfk n_bﬁv@f‘l&hﬁ*h@the filac eThORYSE! theNbdd of tHe HetRAHERd t O
convert NMovenent information INFx irnto Location area infornmation | NF,

i nf or mat i eeduwed therely irapredfesaysteni perf@manee managed regardl ess of data format
of object location information which a traffic control device has. 15 2.
Second enbodidiion, 2comnaaneatyur deviemcapable efdamstaringtany syahilerstationsnalaes s

comruni cati on system based on the secqnd g diment,is sim,Jar to that of
T S e e Cr Rl BPgRcad o T dokios FROVidRg i B Gabs

i nstead of_logat] r..5 [ ) LC o) La of
Location gg%vg‘)? g%%ﬁ@ghagm% I?(%@h@gl?f @PVe?ﬁg%gﬁkg’s ﬂﬁgc n rq%lg%rﬁirgte 51,
firstig OC@%EHSHeabAtea W%os@”%?ﬁﬂﬁﬁtﬂx'sﬁﬁﬁ@@ﬂvér@ﬁhﬁ is IBrdducedc®sbrvegat i on

table TBL2 is the sane as Location table of the first enbodinent Fig.7
shows det difbseméntt indormatizin INEatingn Loadtian ared Sdoonalioro ENE] ardormathdre onFi r st
| ocation table TBLI has a plurality of records Ral, Ra2 ., each storing

location of a train can be managed regardless of data format of object location
information which a traffic control device has.

15 2. Second embodiment
2-1. Configuration of a communication system
A wireless communication system based on the second embodiment is
similar to that of the first embodiment, except that a location server S0B is introduced
instead of Location server SOA.

: 20  Fig.6 is a schematic block diagram of Location server 50B. As shown, l.ocation
server 50B has a contro] unit 51, first location table TBI.1, and second location table
TBL2. Second location table TBL2 is the same as Location table of the first
embodiment. Fig.7 shows details of the First location table and Second location
table. First location table TBL1 has a plurality of records Ral, Ra2...., each storing

25  Object ID number IDt and location area information INF correspondingly. It is
noted that the records and Objects 2 are same in number. For example, if Object 2 is
located within a location area 5A and Object ID number IDt is “A01234” |

“A01234” and “SA” are stored in arecord Ral of First location table TBL1 as

shown in Fig.7.



25 bject ID nunber 1Dt and | ocation area information | NF corresponckivmgRyoo?
It is noted that the records and CObjects 2 are sanme in nunber. For exanple,
if Cbject 2 is located within a |ocation area 5A and Object |ID nunber |Dt
is "AOL234" , "A01234" and "HA" are stpqed in a record Ral of First

| ocation table TBL1 as shown in Fig.7. 12 MAR 2007 16 In this system upon
updati ng novenent information INFx on an Object 2, Traffic control device
30 transmts the updated information to Qobject information server 40A

Qbj ect i nf or mat hothis system ok Dpdatidgymovenrent smnforneiioe dNFrfar emt@bjpect 2NFx
Into Locatiop area informati on | NF and secondly transmts_the converted 5

i nf or mat i di rﬂaﬂﬁqmr&rqld@atqeo}do dengiits 50 B updatesk irdarmsatianeto SPBH PRI 1A
t t Fi bI TBL i |.NF I n thi
vey | nf or SERFBAVAT dIBESH HBTSHON SeAet g SED FHEYrGBh R SAOTHSKat | on
t d I bi |
e S R e I g T LR B
syst enms Cpexfhansn BIFH Eo\ﬁhﬂi&i §§%eCOB nLB@étld?{‘se?\‘r’e“rtS(ﬂB Raskes Qﬁd%ﬁﬁe§§:¢0”d

enbodi nent w ||l now be described referring to Fig.8. As shown, steps Si

through $arstloeatietabbnEBad thbddevaherdtiingimmanbadNFsnt In s W@mn]‘qnaxfuitmn
control device 30 updates Movenent information INFx, Traffic control device

30 t r ansnistosedimbives hecation dable I BG.1 isngidattidng Iafovmiatipe Stomﬁdujhﬂ‘mondddcathmdat ed
o 0t 5 R ) SR BB bt 5B 3R e
| ocation N INF 1 included in the Muwvenent information I NFx into
Location fg{ Ggi%%hlﬁfornat ion INF (step S22). Next, Object information server
40A geperates and transnits to Locat i on server SOB an Area notice N2 (step
S23) . Suppose here that Object 2 is "Tokaido Line" noving from Shi nagawa
station t @-YdBpdratian of fhicisysteand Shi nagawa and Yokohanma station are |ocated
wthin Operations of the wireless communication system based on the second
embodiment will now be described referring to Fig.8. As shown, steps S1 through
S3 are the same as those of first embodiment.

15 When Traffic control device 30 updates Movement information INFx, Traffic
control device 30 transmits a movement notice N1 including a Mobile ID number and
updated information INFx to Object information server 40A (step S21). When
receiving Movement notice N1, Object information server 40A converts Object
location information INF1 included in the Movement information INFx into Location

{ 20  area information INF (step S22). Next, Object information server 40A generates and
transmits to Location server S0B an Area notice N2 (step S23).

Suppose here that Object 2 is “Tokaido Line” moving from Shinagawa

station to Yokohama station and Shinagawa and Yokohama station are located within

“5A” and “SB”,respectively. When the train arrives at Yokohama station, Traffic

25 control device 30 generates Object location information INF1 indicating a stop of the
train at Yokohama station. Next, Traffic control device 30 transmits Movement
notice N1 including the information INF1.  Object information server 40A receives
Movement notice Ni. Convert unit 42 converts INF1 into Location area

information INF. Control unit 41 generates and transmits to Location server 50B



"5A" and "5B", respectively. Wien the train arrives at Yokohama st af:iMRR 2007
Traffic 25 control device 30 generates (bject location information |INF1l
indicating a stop of the train at Yokohama station. Next, Traffic control
device 30 transmts Myvenent notice Nl1 ,ncluding the information | NF1.

bj ect information server 40A receives venment notice Ni. Convert unit 42
converts INF1 into Location area information INF. Control unit 41 generates
and transmts to Location server 50B 12 MAR 2007 17 Area notice N2

i ncl udi ng aea dofiee N2 iBchudivizesin UBject i0 rivmebdrdEntandrthe i @ation fapsanimf drenaticnNF.
Location server 50B receives the Area notice N2 and updates |ocation area

i nf or mati &V NF corresponding to the Cbject ID number 1Dt stored in First

| ocation 5 tabL% TBL1 (steg@ﬁ%) .. Specifically, if2 Qobj ect I D nunber 1Dt is
"A01234" | Localios#iqr &dvenp @R eesives e naticsr 2rnd v locaton api " SA"

to "5B" sho .n K& 7. 1n this LES abl e, TBL-1 _has; & |, 3t est

ot o at + dicematitn DVE dorebflonding 18 Bk Bl sb R bdr Inr bR ISy 3bEHon does
not ask Tr [ n Vi At i e} n « »f or
ot K TRREVPRERT s207 S IIDYTRAL S GBSO IMhen Agak for
i's abl e tqRBtigh Areh defdITnaAcRINE ih RicordRAI dusihiddRofPBSIAE 36 dtIBTH saghek! Y,
thereby Switch 4 is able to route inconmng calls effectively. 3.Third
enmbodi mentin A, 7nf b thas ivay Hirsotdabdé DB dyisisaehe ket dnfonrmiation ohimdvembodi ment i s

an application of 15 the system based_on the second enbodi nent, 3-1.
Configuration ofn@ gy@ldé;bqug.tmﬁognatl@tmlt AOAqdlorp roh ask Twélic penteph of

t hi nbody t. Thi t. diff f ty pf .t h d ' t

onl y ©n hSGVRG for BRERT IOHRBIeD WHen Sekafk forgyfotiel Sior 1rih GBREE Bang
NObi | enstatlon Livi b . . ! m 70 1o ]
exarpr . S8l ThRRE o lioN RGP OB 0P i pbith fdcafidh alcBlilicanf ok '
nobi | e pheifemobile setibaiquidkRtheeBy SoitcHeMms Bl to \Waite incdthing UE effectively.

comuni cation with Location information server 60. Fig.10 1s a schematic
bl ock di agram of Location information server 60.

3.Third embodiment
An information providing system based on the third embodiment 1s an application of
15 the system based on the second embodiment.
3-1. Configuration of the system
Fig.9 is a schematic diagram of the system of this embodiment. This system
differs from that of the second embodiment only in having a Location information
server 60, Client terminal 70, and Mobile station 1A instead of Mobile station 1.
‘~ 20 Client terminal 70 is, for example, a Personal Computer (PC), Personal Digital
Assistants (PDA), mobile phone, and other communication devices, which carry out
communication with Location information server 60.
Fig.10 is a schematic block diagram of Location information server 60.
As shown, Location server has a Central Processing Unit (CPU) 61, Read Only
25 Memory (ROM) 62, Random Access Memory (ROM) 63, Interface 64, and Hard
disk 65. Location information server 60 provides location information of Mobile
station 1A responstve to a request from Client terminal 70.
Specifically, CPU61 controls all the functions of all devices in Locatton

information server 60 and executes applications. ROMG62 stores, for example, a boot



As shown, Location server has a Central Processing Unit (CPU) 61, Readafnby
25 Menmory (ROM) 62, Random Access Menory (ROVM) 63, Interface 64, and Hard
di sk 65. Location information server 60 provides |ocation informtion of
Mobile station | A responsive to a reqq?t fromdient termnal 70.
Specifically, CPU6l controls all the functions of all devices in Location

I nformati on server 60 and executes applications. ROW2 stores, for exanple,
a boot 12 MAR 2007 18 program RAM 63 tenporarily stores data or

appl i cat i progparogr RAM 68 ERigbrdrily $tared dits lor6aspplicaties mpgtanmatoro@Phimlgr ans,
whi ch are_a conmuni cati on programfor the —comunication with Cdient
terninal Flrddiskbostarewappivatien pemeamsvbichiareacommymiegicaprogran fier the

N e T
L o TR SRS Aol L PR

Fig. 151 tAliflc MBEI@atoA Pohafk 1kis\IPLbeaRithled infddmafion IREWN, BiDh5H e
station | A has a control unit 100, d obal 10 Positioning Systens (GPS)

recei ver li#Rs alt deioeslevi ce 120, input device 130, Liquid Crystal D splay
(LCD) 140, and Bus 150. GPS receiver 110 receives radio wave sent by a
satel lite and gefobilatgatiomflék rhffersnfoom Mebile station I cwahavdng ofintitid ef

i S X T e
' 13Q 45, ' ' P PB .
sends. 1 nf B MRS, PR oAl 3abbHc sl it nsBifnf Wi 0o Cldbed s

di spl gys ppiifb %Lsytate ((gf?} %‘E’ﬁ:&i\k{ 32@1 ﬁﬁ?d@?@%@}&y@%@i&éaao%ﬁﬁ&& and

EEPROM 114: an rols ns of all de I n Mobi station

A ROM 1022yshﬂ8[)ﬁﬁtﬂyi @aCDYN40; agd Bs 150r GRE woeiveoll 1 ®tecddresqadio wave
conmmuni cation with Locatjon information server 60, and A 20 generation of
rel ated i sdrdmyea satellitcrnd gesemtesinfomamtion orothe presaend decatipn of dMabi station
e o A e o gl S5 Fau A HHodS BB b SRR S0l g™
communication with Base station 3 under control of CPU61. Input device 130 has

15  buttons including Push Button (PB) and cursor keys and sends information on a user’
s direction mto Control unit 100. LCD 140 displays information. Control unit 100
has a CPU 111, ROM 112, RAM 113, and EEPROM 114; and controls all the
functions of all devices in Mobile station 1A. ROM 112 has application programs
for the contro] of devices, communication with Location information server 60, and

20 generation of related information.

The related information includes, for example, a direction and velocity of
Object 2. RAM 113 temporarily stores data and application programs for CPU 111.
EFEPROM 114 nonvolatile memory and stores updated application programs. Bus
150 electrically connects all devices.

25
3-2. Operation of the system

Fig.12 is a sequence diagram of the information providing system. It is
noted that this system carries out procedures for updating location area information

INEF, which is the same as that in the second embodiment.



EEPROM 114 nonvol atile nenmory and stores updated application progransy 07
150 electrically connects all devices. 25 3-2. Qperation of the systemFig.
12 is a sequence diagramof the information providing system It is noted
that this systemcarries out procedures for updating |ocation area
information 1NF, which is the sane as that in the second enbodi nent. 12 MAR
2007 19 A user operates Client termnal 70 with I nput device 130 to access
Location information server 60. Client terminal 70 displays in LCD 140
direction for i nputsenppemits ChentDermomiab’0 witeAnphiedages 130 datacgespbpdasiond

Locati on EROSHRNGHMeaT§t:  @hemtsaatPah’0 Sisriiesl CBq 40 drestan g ioh of
Uooat ton MBHEIT BEEvoWhes (e BRORES & MckfiedS Rutities IBREEb o arititrng
ocei vos Tk MRRSL Gl Ral REBnA SR Rns BB LRI R plan b S D BOAGEARR, [2°
oot Somongt kst RIEQe: Mohdifig e RATIRI I BB T (bp 80 1) 202 L et 2D nunber
IDt is stored i nUgesaeeeivigalbionaqaeIBREQ LOCRb Ao $ifematioh Servél 80 FLG

to "1 " . If Object |D nunber IDt is not stored,‘the flag FLGis set to "0"
(step S33pandamts, lotatoat requestdRE€) 5 rddudiagshaiMebile IDoumtbartoi Inboatia seover

SO CRL T RO OGN L S
oo vee R ek SRR S AU OB L B0 OB

serveyg pa s \ Bas Syt ki o & _
[ dentellqc [ egi%y Oﬁgbl?%ggllt'gn%gr ea inﬁflgﬁz?rg(g}?é% l#ﬁlgﬂLg;tsmg?%)g ;F ‘g’g@ﬁ%"% 1gfna|

i ncl udi ngCGijedoldd heamber e storddina8atiohd drocatibntable TBIE? | kosation servér'set a
Location information, ,server 60 generates boarding information indi cat“iopg

whet her aflagdil.Gftompldi | e Ei@bjeshlD number IDt is not stored, the flag FLG is set to

(step S33).

Next, Location server 50Btransmits to Location information server 60 a

15  location request RES 5 including the Location area information INF and Flag FLG

(step S34). Location information server 60 receives Location request RES 5 and

executes the estimation program, to page Mobile station 1A (step S35).  Specifically,

Location information server pages, via a Switch, Base stations 3 located within an area

identified by the Location area information INF, by sending a paging signal including

20 Mobile ID number. In addition, if Flag FLG is set to

server 60 generates boarding information indicating whether a user of Mobile station

£l g 2

17 , Location mnformation

1A takes on a train. If Flag FLG is set to "0 , the boarding information is not
generated.
Upon receiving the paging signal, Mobile station 1A generates and transmits
25  to Location mnformation server 60 Jocation information on the present location and
related information including a direction and velocity (step S36).
Location information server 60 receives the location information and the
related information from Mobile station 1A and transmits the location information,

related information, and the boarding informatton to Chent terminal 70 (step 37).



| A takes on a train. If Flag FLGis set to "0" , the boarding informmithR1067S
not generated. Upon receiving the paging signal, Mbile station | A
generates and transmts 25 to Location information server 60 | ocation

i nformati on on the present | ocation ang;t related information including a
direction and velocity (step S36). Loc (?on i nformati on server 60 receives
the location information and the related information from Mbile station I A
and transmts the location information, related information, and the

boar di ng Fof axemtplgna tuseCof entmdtslentadbn 7DA ( shezpd 37 yraiil 2vHWER 12 d0Zated OatFor
exanpl e, a user of nobi | e station |A aboard a train which is | ocated at

Long. 136 1engd36 359 4%., BO afd hdhdindgheasieg doGas Bouth at & eebosityyobilo46

Ki | onet er g/ hour. | n thi ase, catjon, informatign "Lo [5 " E,, 35
45" N.", oxnetersihoupr n%ltf&:]%ﬁncasﬁé?(ﬁ%ﬂ ngRiemmMatiozn d -dﬁ% i%f o?‘grat?’ﬁon " Now
5 boardi ngzr angstransmi.tted t.o Cki,ept term.nal 7 | n.case a user 4,5 not
Sboard. L 83at 9 eppErialaretign  4BREphSEuRn, ald ponGin hldhatiEh, Vo

I nf or nat i .nee it at i t RES5is set to "0" . As
descri eng%rgl\%g pg%)p e ar ebgg}’g{ht%g{%g% ai nq@gar ding information as well as

| ocation inforp¢dsen @br Malitlabogidalbesti drfinRmeanaletveg 60! deBihot etidmal 70
inthis system 10 3-3. Mdification of the third embodi ment As descri bed
above, t htheshaardmgahfarmativhisirtedtig FLGe nt ldcation ngaquiestRIES S isadidiong “0he syst em

of the second enbodinent to, Location server 60 and. Client termnal 70.
However, BS descplpcsahove, peoplearesblecio t%lyslmeﬁgng ifRrBAiebRRvEd s degalien 15

and Cient £ erm.nal e, adde 0 the systemof the,Lirst .enbodinent. In
Thi's syet SHPTRAR pEMHTE Ry EA W o C BB bRt ib ISR S 11 om
I(_ocat'@n i nformati on server 60, steps S5 through S 10 shown in Fig.5 are
carried out. In this way Location server 50A obtains and transmts to

Locati on Br[{_maaiﬂcgﬁongﬁﬂmhirﬁ%nhmﬁﬁjeﬁﬂ area information I NF. Next,

Location information server 60 20 pages Mbile station IA _on the basis of
the Location arAa dastubedhabaove, IthE system bfirthg third embodiment is comprised by

adding the system of the second embodiment to Location server 60 and Client

terminal 70. However, it is possible to introduce a system in which Location server
15 and Client terminal 70 are added to the system of the first embodiment.

In this system, when Location server 50A receives Location request REQ 5
from Location information server 60, steps S5 through S10 shown in Fig.5 are carried
out. In this way Location server 50A obtains and transmits to Location information
server 60 Location area information INF. Next, Location information server 60

20  pages Mobile station 1A, on the basis of the Location area information INF, similarly
to the third embodiment.

4. Fourth Embodiment
4-1. Configuration of a system

25 An information providing system based on the fourth embodiment is the
same as that of the third embodiment except for detailed function of Traffic control
device 30 and use of an object information server 40B instead of 40A and Mobile
station 1 instead of 1A.  Specifically, Traffic control device 30 transmits Movement

information INFx only when receiving a request from Object information server 40B,



to the third enbodi nent. 4. Fourth Enbodi nent 4-1. Configuration ofz AR 2007
system 25 An information providing system based on the fourth enbodi nent is
the sanme as that of the third enbodi nent except for detail ed function of
Traffic control device 30 and use of obj ect information server 40B

I nstead of 40A and Mobile station 1 in 1ead of 1A. Specifically, Traffic
control device 30 transmits Movenent information |INFx only when receiving a
request from Object information server 40B, 12 MAR 2007 21 simlarly to the
first enbadnitamy to tejfest erhbddinreat.i dDbret indormdiBrhesva 408 hgeamrmagembhe TBLK

as shown in Fig. 13, differing from Object information _server 40A. Fig. 14
shows an é&biﬁﬂlhbﬂs phgen i F o, <tidesag fomalbess imiermaten server #0A. Managenment

Cbj ect 1D number B SRS SN Bf FUPTBHIN kI EnResiainme TPHE. st amp
T ' ' ' I | t . :

TPt o=k M P P MEKSTE W ST A REF, REpSL SLE sorpe
obtaing ti e%ﬂl%‘hﬁm&)bﬂﬁl)% MS&erﬁé}ﬁ‘mfdﬂﬂaﬁBﬁ TNFgY ﬁﬁiéstﬁfﬁéi FS Tiebtaffip L O
Managenent t'able TBLk. For one exanple, Record Rcl indicates that | ect

| ocati on hirgpreednitoithd Nide WhengdMol@mehd idformetion IBEOIs Mored. s Sierifdlly,
corresponding to Cbject |ID nunber "A01234" at 13:00. 4-2. Operations of the
syst em Ope&ipanistersmmpMavemeny stfermatidr Moxy Gentad amit Hledbtairikdime fipm @ thhe:  15.

Eiatgre ;g !stsr’é’bég@g@s‘g gr}g‘ﬁglﬁggé%g?@ghﬁéggﬁzﬁ a%g%;%@tfﬁaéélﬂi%ext ,Or:_%@;?iepn
Storod corraupinXRgRrRCL iR AR B oo RbdE | SLBHB T e ' °
(stop 30 Do) B oueet T romke R reondingth R IOy AGLERY O
transmtsapd9€ient request REQ 8 including the Object ID nunber IDt to
bj ect information server 40B
4-2. Operations of the system
Operations of the system will now be described referring to Fig.15.  Fig.151s
15  asequence diagram of the system. Steps S41 and 542 is the same as steps S31 and
S32 as described above, respectively.
Next, Location server 50B accesses Second location table TBL2. If Object ID
number IDt is stored corresponding to a Mobile ID number, Location sever 50B sets
the flag FLGto “I”. Ifthe Object ID number is not stored, FLG is setto “0” (step
20 S43). If Object ID number IDt is stored, Location server 50B transmits movement
request REQ 8 including the Object ID number IDt to Object information server 408
(step S44).
Object information server 40B receives the Movement request REQ 8 and
retrieves from Management table TBLk Movement information INFx and Timestamp
25 T, each corresponding to the Object ID number IDt.  If Movement information INFx
is not stored in Management table TBLk or a predetermined time has elapsed since
the time represenied by Timestamp T, Object information server 40B transmits a
movement request REQ 9 to Traffic control device 30 (step S45).

Traffic control device 30 generates Movement information INFx about an



(step S44). oject information server 40B receives the Myvenent regquesir BRiEQ
8 and retrieves from Managenent table TBLk Myvenent information | NFx and
Trmestanp 25 T, each corresponding to the Gbject ID nunber IDt. If Myvenent
information INFx is not stored in Mana nt table TBLk or a predeterm ned
time has el apsed since the tine represented by Tunestanp T, Object

I nformation server 40B transmts a novenent request REQ 9 to Traffic
control device 30 (step S45). Traffic control device 30 generates Myvenent

oyl Sl 8 el o e

T i grore

AR i L e
g2 O3 o R R Lon INE R Sr3RESh Server

time has not e ect | tion server 40B skips

st eps 5545 t hr ougiMioéemandinfomnaion BNEx iverehin MespsanentiableSTBO.kLasdhi on
server 50B (step S48). Location server 50B transmfs a_novenent response

RES 7 i ncpredetegmiriee tirh® hvbuetnelapsedrsirmerticne dpObijwet inforrhateoart sepveri 401 skagsi on
server 60 (step 9).. locatjon information server 60_receives Mvenent
r esponse ﬁmgéﬁﬁ@wghﬁwnﬁwnﬂﬁsmmmwsei% Bt GO cl uded

in I\/bvemagé1 r(esggs@ﬁ- RES 7 to estimate a future |ocation of Object 2. A
specific ? Vmation is as follows: Suppose that a user of a nobile

station 1 is i | ko (qnd.n%'"' I n?ﬂﬁ@?ﬁ Ise 94 N
Managenent tab%@l@& %{ oreg%e al ntétg %)n or nae%l}tor‘%gbs%r%em | nzﬁﬁfcé&?%g %en
Locati®n Mdveiiaiti fifosaatitt BEH aeeilvwratien | feimaivon egrest 6BREQGep f £49).Cl i ent

termnal 70, steps S42 through S49 are carried out as described above. As a
resul t, Lboeaticominforfratioatsener 66 rewivasiMobemicnsreSpdrae RES hawd entracssh INRE2

| ocat on 8o fie Maeings iniraRtngNI toludcabin MavamaRaran KBS Bk 65,
The esti ngled ke Q%hir8Tocation of Object 2. A specific way of estimation is as follows:
Suppose that a user of a mobile station 1is in a train whose Object ID number
15 is “A01234” and Management table TBLK stores detailed information shown in

Fig.14. When Location information server 60 receives a location request REQ6
from Client terminal 70, steps S42 through S49 are carried out as described above.
As aresult, Location information server 60 obtains Related information INF2 “Azusa
No.2” . Next, Location information server 60 estimates a future location of the train
! 20 referring to timetable data stored in Hard disk 65. The estimated location
information generated by Location information server 60 includes, for example,
“ arrive at Kofu in 18 minutes” .

Next, Location information server 60 transmits to Client terminal 70 a
location response RES6 including Object location information INF1, Related
25  information INF2, and Boarding information (step S50).  Specifically, INF1 “Long.
136 15" E, 35" 45 N” , INF2 “Azusa No.2” , and Estimated location
information “ This train will arrive at Kofu in 18 minutes” , and Boarding

information “Now boarding " is transmitted to Client terminal 70.

As described in this embodiment, a person is able to obtain the present and



I nformati on generated by Location information server 60 includes, fRMAR2007
exanple, arrive at Kofu in 18 mnutes" . Next, Location information server
60 transmits to Client termnal 70 a |ocation response RES6 including

Obj ect location informati on I NF1, Rel at 25 information | NF2, and Boardi ng
information (step S50). Specifically, I'NF 1 "Long. 136 15 E., 35 45 N " ,

| NF2 "Azusa No.2" , and Estimated location information " This train wl|

arrive at Kofu in 18 mnutes" , and Boarding information "Now boarding " is
transmi t t &gurelochtiamof a mabilastatipo byAspuitisg ri Mebile iDtringbasrio édiemé iarminalper son

Is able tg_obtain the present and 12, MAR. 2007 . 23 future | ocation of

mobi e st 401 o Hys Fyigern; [osgtien DB bt el St 4 g b eventt | n
this syst | geat i.on i nf tign_of Mobile station can be ohtained, even
1 the it PIORE.piRen i ToiREt 2" ngh sty o, Gkt cotuneatom it A6 wi t b
Base staty SCRY | b | tt{}ﬂx?él |, for exanple. 5

I n additi%ﬂﬁﬁaﬁﬁg nun%g)r%téﬁ%gﬁ?ﬁ%%ﬁtﬁ}éh%gf I C g{g)rﬁ'?ﬁ%#gg%vi ce 30 for getting
the [;test infpfadklifion tBe nambePbERiquiastd Eraflic bomtEsldeviRieBEfdPtietiig the

i nformati on sever 40B checks Tinme stanp T, to judge whether to obtain the

i nf or mat i tatest inforTiat6h ion arc objecbtard by intiwirBred! n SotdecObjeot dfprmbeon sévernat i on

I's obtained efficiently and recj seI%é 10 4-3. Mdification qof the fourth
enbodi ment0Bt cheskp ddmespmn Rato ndgerwhethemio ebtaie thecmfomatiombem Jrathie

| at est Movenent , i.nf tyon_ | NFx t vemgnt informajj on server 40B every
et he FRRGRRAETh 0 el o i B rchmationcts, opiited Siaerfernis api e
to obtai np‘t]&?ﬁeil test information 15 on Object 2 and needs not to refer to
Ti mest anp™ T. ‘is also possible that a person uses Cient termnal 70, to
desigiate the detailed future |ocation of a Mobile station. For exanple, a
user inputs the desired tinme (an hour later, for exanple) in addition to
Mobi | e | Ddriuiedificafior of tectprthemisidimébi ect | ocation informati on | NF1,
Rel ated i nformation | NF2, and Estimate(fclocation ]
t is possible that Traffic control device 30 transmits the latest Movement
information INFx to Movement information server 40B every time the information
INFx is updated. In this case, Location server is able to obtain the latest information
15  on Object 2 and needs not to refer to Timestamp T.
It is also possible that a person uses Chent terminal 70, to designate the
detailed future location of a Mobile station. For example, a user mputs the desired
time (an hour later, for example) in addition to Mobile ID number.  After reception of
Object location information INF1, Related information INF2, and Estimated location
20  information, the Location information server 60 retrieves the estimated location of
“Azusa No.2” (near Matsumoto station, for example) referring to the schedule

stored Hard disk 65. Retrieved information is transmitted to Client terminal 70.

5. Supplement

25 As described in the above embodiments, when a user of Mobile station 1 gets
aboard a train, Mobile station 1 receives Mobile ID number IDm from Transmitting
device TD and notifies Mobile ID number IDm and received Object ID number IDt to
Mobile communication network NET via Base station 3.  However, it is possible that

a device provided in Object 2 transmits Mobile ID numbers IDms each of which is



20 information, the Location information server 60 retrieves the estivmaReon7
| ocation of "Azusa No.2" (near Matsunoto station, for exanple) referring to
the schedule stored Hard disk 65. Retrieved information is transmtted to
Client termnal 70. 5. Supplenent 25 escribed in the above enbodi nents,
when a user of Mobile station 1 gets aboard a train, Mbile station 1
receives Mobile ID nunber IDmfrom  Transmtting device TD and notifies

Mobil e I D nunber 1Dm and received Cbject ID nunber M to Mbbile

comuni caseéndniromt MiohileNsEation 4 Bub Otgecit il mudiberdiviy tr mabilei comossidationt hat

a device provided in bject 2 transmts Mbile |ID nunbers | Dns each of which
is 12 MARUQWE bETsedn tﬁ%Soﬁm)&hq deicgt hasnthe Sistiop; dcreceming ect BY, to

of 't ocel vIMGDED '%ﬁ‘qlﬁﬁ‘g@%ﬁp%%ﬂiﬁg% S8 t%bﬂr%ﬂ%fﬁﬁ‘é:@e%ﬁ% o
of recei vFH eH]! _ oA Vo SPO cidnpl ¢
nunber. 100 AR NHAR ARGV RS RECHE IRl 1Dk Mo B!

comung cahiRdenBOWPANE tMREmittPboethel &8 M@t eScaifmintbatibh hbksk NBET, {@eagoi ng

description provides nmany variatlons for use of the present invention,
t hese enahhisergpedetiaodrd. shoul d not be construed as limting in any 10 way
the scope of the invention, and it will be readily understood that the
present invention is susceptible to many nodifications, and equi val ent

T S e SR B B R R T 0
" acoor aRieE v RO et R I BOTRE BB s G 1B g
fs: 110 Mg AoofBATUbE tnl ARRSk, AR’ KGHITBE HORIIRNuAIFABM Tial Bl Moséitd ng

on an object by a "server in a nobile network, characterized by the steps
of : invention is susceptible to many modifications, and equivalent implementations

without departing from this scope and without diminishing its attendant advantages.
it is therefore intended that the present invention is not limited to the disclosed
embodiments but should be defined in accordance with claims which follow.

15



merely transmtting object identification information identifying saSiAR 2007
object froma transmtting device provided in the object to the nobile
station; transmitting said object identifying information and nobile
identifying information for identifying said nobile station fromsaid
nobile station to said server; ori.ng .cor,r.espondi ngly sai d object

i denti fying information and rmobi '8 I@HPYS ng i nformation for identifying
said nobile station at said server; obtaining, froma traffic control device

whi ch contr oiishedive RALgivd los&ict igfhefion on@hetile stabive Maitg onihabiset byon of sai d
object identified by the object identifying information; converting said
obj ect noDVESHERIN ﬁmﬂéﬂ%?tWQFkaiCh%IGCtQWW ther$tes@% i nf or mati on; and nanagi ng
| ocation of said nobile station on the basis of said |ocation area

information wt EIJ?S% 1,55 JiaRahid L id ”ifd@ﬁt”%’ LAP i h rmect he
nobil e station ]J‘Agllr‘%E {I e OE} %cat)tgélb&??%g tﬁ% rﬂge. 21. nMﬁ:t hé) aégcér di 5;?5 to claim
1, wher ei nfrofpanranemiing duyica peatidedfinthesbjedt tonhe hwbde aatiom, sai d server

i nqui res about said novenment information fromsaid traffic control device.
3. Method according.to claim1, wherei.n upopn detecting ngvenent .of said
obj ect, said ttlrad'isg'i”é‘nﬁo?ﬂl? o?l?lﬁ‘qévfdsegu § f‘Prg’ém@té?‘H_aé’Br \Wre&l]& “g‘:é?itlﬁ"%verrent
i nfor mat i ofAforthatibe ¥I9GEREARE SHidRobi® KR Hont i8d MbBIIEBadord @ Aid Whekei n the

step of obtaining object “ novenent information of said object conprises the
steps of when receiving a call for said nobile station identified by said
nmobi | e i dent i f y§tayngieefrraspandiogly seidr peier hgderdi fyingy jrfermatipanande yiopte

i nformati on _correspondi n 0. & mobi.le .identifying information; 12 MAR
2007 26 (PETCHIERRG PR PLiRTYEE Y FoblhF R A apQefiat t on o sai d
traffic control device; said traffic control device generating object

movenent i nf or nedthiaimg0fromad daffioRbeied] dedieBthidhadniiyls iwemBhiadisaid dbjatd, f yi ng
information; and transmtting generated novenent information to said server.
object movement information of said object identified by the object identifying

information,

converting said object movement information into a location area information;

and

managing location of said mobile station on the basis of said location area
information without transmission of location area information from the mobile station

and the object during the ride.

2. Method according to claim 1, wherein upon receiving a call for said mobile station,

said server inquires about said movement information from said traffic control device.

3. Method according to claim 1, wherein upon detecting movement of said object, said

traffic control device notifies said server of said movement information.

4. Method according to one of the claims 1 to 3, wherein the step of obtaining object

movement information of said object comprises the steps of:

when receiving a call for said mobile station identified by said mobile identifying
information, retrieving said object identifying information corresponding to the mobile

identifying information;



5. Method according to claim1l or 4, characterized in that the stepipéAR 2007
managi ng | ocation of said nobile statl on conprises the step of: paging the
nobi e station on the basis of said | o¥ation area information. 6. Method
according to one of the clainms 1 to 5, wherein: the traffic control device

f trolli t of t bj e t th t d
obt ai ni ng. robi [ESPHGHGE MPITE] AEGEhAS T o OUBART J7 ratearde ourl o

station angdyRpbj ect identifying information for identifying said Obj ect upon
detecting a m)verrent change of said object, said traffic control device
generati ng object novenent information, transnitti ng to_ said server_ said

obj ect identi fysﬁﬁgtfﬁfﬁﬁdtoﬁﬁﬂ éWl@naeT@éﬁﬁléga%bE&t mavement inforwater idrsathnd sai d

server exegl c'tn&nh@gd g% b? Cth e%ﬁ%# 9 1?[‘?a'tt1‘3nr@1\ﬁenent i nformati on,

convertlng ecelve ermen 19Cation area information
about an area within which said nobile station is |ocated; storing said
obj ect identi f yrangmittif® pemtited nawdmsat idfdraatidn wrsaidseeeeri nf or mat i on

correspondi ngly; when receiving a call for said nobile station including

said nobi) ntlf ng i nf or ion, etrlew | ocation area

Bt or mat i oh MeGPR cepURIAlg P@lrﬁ éramea# i S PPl PoRES B 12 WA
2007 27 pagivag gclg:‘g Bﬂé&ﬁg% basis of said location area

i nformation. .0 %H@ acc% In ﬁ’]p further conprising the step of
upon receiving object identifying i nf or matl on for identifying said object

froma transmipagingghempbde stetiow pade Yasisodisaid ddsjadion aresanfgrmaghin. e st ation
transmtting nobile identifying information for identifying said nobile

ié%ﬁ?cg?(fjé‘ﬁ&ﬁ%%ggﬁd%@?%?ﬁg lauﬁ/s ﬂgs W{_}f %glmatl on to said server. 8. A

the traffic control device for controlling movement of the object executes the

steps of’

said server obtaining mobile identifying information for identifying said

mobile station and object identifying information for identifying said object;

upon detecting a movement change of said object, said traffic control
device generating object movement information, transmitting to said server said

object tdentifying information and generated movement information; and
said server executing the steps of:
receiving said movement information,

converting received movement information into location area

information about an area within which said mobile station is located;

storing said object identifying information and said location

area information correspondingly;

when receiving a call for said mobile station including said
mobile identifying information, retrieving said location area information

corresponding to the mobile 1dentifying information; and



a traffic control device for controlling novenent of an object, andiz@aARr 2007
nobi | e network, and said nobile network conprising: a nobile station riding
on a noving object, said moving object2’having a transmi ssion nmeans for
merely transm’tting object identification information to the nobile
station, during ride a base statio or conmmuni ¢ t'”%[f‘fag'@; sai.d nobile

station, a switch for cdi¥i&i C&t™ evxﬁti‘twns%‘? $Haews lPcaton @Esdt i on

server foraeaausyy. cating with said switch, and an object information server
for comunicating with said |location server and said traffic control

device, and said nobile station conprises nmeans for receiving object
i denti fyi nig Mathgdncpertdingrio ¢levm p.duwther fgmprsingtheistoppbct and transmitting

recei ved object information and nobile identifying information for

| dentifying Sa'@omgéei\gré%eﬁte&tqaent&gﬁg?r?f'ogn%{ ?lff]:)f Cgi[eﬁt?fﬁ{&g%alddo :{écfﬁoﬁoarrp“ sing:

means for detecting mnov ob e ene I'ng novenent

i nfornati thnﬁrﬁiﬁﬂingsééiﬁdmgrom@rm@hzdoﬁbjéch%aﬁibhﬁbﬂe smﬂnhzaﬂVﬁﬁtla@Qﬁobl%B means
for transmi tting to said gbject informtion server the _object identifying

i nf or mat i ferEiYNg HEomsieREtidsnifangend Babilesation apdrespivet @bJ PeifidsPHBINEON server

conprisin r ving fromsaid traffic control device said
obj ect |dgn§0H?@?%1&B:g% o?ﬁ&h on and said novenent information and converting

recei ved novenent information into | ocation area information representing an
area Wt H. A vdmmhnisatich systeid eomspraingon is | ocat ed, and neans for
transmtting to said |ocation server said object i dentifying information
and the | ocation ﬁeainlﬁrmat id locatio ver grrprlsmg a first

storing nmeans foFAReEERt A 195 B @EP@ngmovememo an object, an

a mobile network, and
said mobile network comprising:

a mobile station riding on a moving object, said moving object having
a transmission means for merely transmitting object identification information to the

mobile station, during ride
a base station for communicating with said mobile station,
a switch for communicating with said base station,
a location server for communicating with said switch, and

an object information server for communicating with said location

server and said traffic control device, and

said mobile station comprises means for receiving object identifying
information for identifying said object and transmitting received object information

and mobile identifying information for identifying said mobile station, and
said traffic control device comprising:

means for detecting movement change of said object and

generating movement information representing movement of the object, and



object information server and storing correspondingly said object 12MAR 2007
identifying information and said |ocation area information, a second
storing means for storing correspondi A§ly said object identifying

i nformati on and said nobile identifying information, both of which sent
fromsaid nobile station, and ans for, retri.vingﬁ&; m sai d second storing

means sai d object identif IAY 95 ETRITIBE 1@ stidedy BoRACH Hdbf | e

L dent i yi NgpjckHOATHNeIRiorHE LEL Rk R@niehOifksiRlablof WnkiCh an inquiry of said
| ocation aréa infofmation including the nobile identifying information,

W t hout transm ssion of Ilocation area information fromthe nobile station
and the object during thesadgbleconformetiensarvaricoampremsgsyst em of claim 8,
wherein when not receiving fromsaid transmtting device said object

i dentifying information and "Dﬁk%%159&%6@9%%§§§g§h?ﬁﬂ%%?ﬁﬁﬁﬂﬁﬁﬁcégﬁ _mobi | e

station transmts to said | ocation server ocC or mati on on
the nobi | eolkat iiduntifyidg Siafdtmatibn | #nd deidt hdoyementi ifformm@iohoand advivehes
receiving said |ocation area infaormati on and said npbile identifying

i nf or mat i offc8¥AE MAVEBS HfermAbion| iBtoslogttiQsnarca Aparmegion FepFrSEumBet ¥bres to
sai d secong/i@no\;,hﬂg s%%&iﬁ@ﬁ%tidmg'l(&cﬁtédd% I fying information and the
ormati on

updated | ocation area in corréspondi ngly, instead of said object
i dentifying information.
means for transmitting to said location server said

object identifying information and the location area information;
said location server comprising:

a first storing means for receiving from said
object information server and storing correspondingly said object identifying

information and said location area information,

a second stoing means for storing
correspondingly said object identifying information and said mobile identifying

information, both of which sent from said mobile station, and

means for retrieving from said second storing
means said object identifying information corresponding to said mobile identifying
information, when receiving from said switch an inquiry of said location area
information including the mobile identifying .information, without transmission of

location area information from the mobile station and the object during the ride.

9. The communication system of claim 8, wherein when not receiving from said
transmitting device said object identifying information and moving into another
location area, said mobile station transmits to said location server updated location
information on the mobile station and said mobile identifying information, and when
receiving said location area information and said mobile identifying information sent
from said mobile station, said location server stores to said second storing means the
mobile identifying information and the updated location area information

correspondingly, instead of said object identifying information.



