F0459/ 3132 16 MAR 2006 1 DESCRI PTI ON | NFORVATI ON RETRI EVAL METHOD AND
RELAY CENTER 5 TECHNI CAL FI ELD The present invention relates to a rel ay
center and ER450r51B3ation retrieval nmethod for searching i nloMAR 260n a
network by using location information of a nobile station. 10 BACKGROUND ART
In recent years, in a nobile comunicatiqn network using cellular

t el ephones, a systemfor acquiring a present |location of a nobile station
(hereinafter referred to as location information) has steadily becone

commercially viable. An exanple oPEBSORPTIONstemis as follows. On a PHS
(Personal Handy Phone System Regi stered Trademark) network a base station
receives radio waves froma nobile station and is able to determ ne an

approxi mate present | ocation of a nobile_station qn_the basj t he

| ocation of I&EOI&M@Q'EI QN RETRIG VAL MELHd QR ANTAREbeh 2@%&3&3{ ed for
acquiring location information of a nobile station is by utilizing a nobile
station having a GPS (G obal Positioning System) installed. Possible uses

f thi | , f | e, [ h howi th
Locat i of %cﬁﬂmﬂmt “over a mp on a display of a personal computer
via a 25 network ?gééHFQn@egﬁf‘t{inbYefﬁE? w4 ‘?‘e‘i?xt '&%nte ahbhen A4 2

nobi | e station a orma I on a adj acent areas recen years, nobile

devi ces wi tﬂférigi'eﬁéﬁ&?{“)%fht‘:’%'? ni%hbd)rpdﬁeﬁear\ﬁhlﬁfg Caiforenatiein t ont he

I nternet, have comercially avail able. Using such a nobile device a
user can FG/aWSdlBbylosiiRI@EMon armhafion ofiaomrabilerstabion. rest aurants
and shops in the vicinity

10 BACKGROUND ART
In recent years, in a mobile communication network using

cellular télephoncs, a system for acquiring a present location of a

mobile station (hereinafter referred to as location information) has

steadily become commercially viable. An example of such a

15 system is as follows. On a PHS (Personal Handy Phone System;

Registered Trademark) network a base station receives radio

waves from a mobile station and is able to determine an

approiimaﬁe present location of a mo'bile‘ station on the basis of

the location of the base station. Another method which has been

20 suggested for acquiring location information of a mobile station is

by utilizing a mobile station having a GPS (Global Positioning

System) installed. Possible uses of this location information are,

for example, services such as showing the location of a mobile

station over a map on a display of a personal computer via a

25 network or providing a user by facsimile with the location of a
mobile station and information about adjacent areas.

In recent years, mobile devices with a WWW (World Wide

Web) browser, which can connect to the Internet, have been

commercially available. Using such a mobile device a user can



of the user, for exanple, by accessing a search engine on a web. In these
cases, it is very convenient to be able to acquire the desired information
relating tpp4he/y3asent |ocation by providing a 5 retrievalloMARS006i t h

| ocation information. However, because |ocation information is highly
confidential it is undesirable to distribute |ocation information on the
Internet. 10 DI SCLOSURE OF | NVENTI ON Thé present invention provides a relay
center and an information retrieval nmethod that can search for information

on a netveyarchyfort inforimatioac aboan restauraitsoandfskkopolinl thesvdtinity whil e
protecting the privacy of a user. 15 The information retrieval nethod of the

present i nvethé userctomexamplea)bynascepsioig asearchnengine amr alwgbcdnt er,
| ocation information gorresponding.to a ;[gé)l station, the relay cent er
bei ng conriBESBEaASESa 1f it$ ﬁcrﬁeﬁﬂawﬁndﬁﬂt 40 el aﬁqnuméhaoﬂwredhe

bi | t at b f t t h t 20 | t
i nf or ot i ?m'féﬂam(n%ra rilaiRaE afthen P sty 1bARsICR Dt PPV iding 8 () “a
t t truct
connecved TERiENA! SeFYEt st HeA SRR B HET T  on 81 2t Thg o the
character stringjgi@agqui b%%au's@forl%ta'tﬁjhfrﬁﬁ‘fdﬂﬁa?ﬁfﬂ’eras (dhlgh§§16p of

transmtting, by the 25’ relay center, information acquired I n th& prfoxy

retrieval cifidential e isnbdesisable ¢o.diEbebaherlectatiostinfogmapoasent s, for
exanple, an administrative classification corresponding to the |ocation

i nf or mat | dhe Inteonet.n a preferred form the relay center includes a

F0459/ 3132 16 NUR 2006 3 dat abase which stores a character string
representing location information., and corresponding information relating

to.thfy DISCLOSURE OF INVENTION
The present invention provides a relay center and an
information retrieval method that can search for information on a
network by utilizing location information of a mobile station
while protecting the privacy of a user.

15 The information retrieval method of the present invention
comprises (a) a step of acquiring, in a relay center, location
information corresponding to a mobile station, the relay center
being connected to a first network and a second network including
the mobile station, (b) a step of converting, in the relay center,

- 20 location information acquired in the acquiring step into a
character string, (c) a step of proxy retrieval in which the relay
center instructs a server connected to the first network to search
for information relating to the character string and acquires
information from the server, (d) a step of transmitting, by the

25 relay center, information acquired in the proxy retrieval step to
the mobile station. The character string represents, for example,
an administrative classification corresponding to the location
information.

Also, in a preferred form, the relay center includes a



| ocation. In the case that the relay center searches for information
relating to the character string and does not find corresponding 5
infornatiopﬂt;sg}’yalgzel ay center, in the step of proxy retrietaMARE906

i nstructs e server to search for information relating to the character
string. Information relating to the character string may include a URL of
the server providing information. 10 A Burther step may be included wherein,
in the step of proxy retrieval step the server is instructed to search for

i nformati ofafaaael Wehich tdioréfanacharadidr narangd férgl'e%%nttﬂ?g Fheageher

string and information in the database when the ormationh is acquired
from the sirfoematién) nandot berrespairedimgyl informabiosegehatingt wo k the a
mobi |l e communi cation network; and the location information is ]

i denti fi catoicatiomf by hle icaseothathhah aekay cgnten searehes dori informationhe

nobil e station incl trﬁ!‘ied 'hn the nobile co ni cati on_nefwork. A rel.ay center
of the prdsdatingni@fiheorhasanted: SHING 3 s potn QOTERSPANEdBENd
net wor k i ncludi ng. a bile,station_conprises_(a) neans for. acquirin
oear 5o i niidh, TR rEI ertths, 13 The Sikn' f MY sethiedplnttan % o,

ti . | . : Ci y ¢ ) tring.
CoyCor o msBfiftts fhe | Seflerho) AR '1RR HRLLERARI Pl ifip7tOTfip, PLT! D

networ k t QHfaceér gﬁﬁn'%_nfor mation relating to the character string and
acquiring information Tfromthe server, and (d) neans for transmtting

acqui red i nf or mdnformatiarmheechatingetatthici characteanstiing may dancdddeoam the
relay center, further including a database which stores a character string
r epr esent i BRIFOi3beseryes HI@WS@O%OITMOBn i nformati on and correspondi ng

It ormtion "l %1 At eher step may be included wherein, in the step of
proxy retrieval step the server is instructed to search for
information relating to the character string and stores the
character string and information in the database when the
information is acquired from the server.

15 In another preferred form, the second network is a mobile
communication netwbrk; .and the location information is
identification information of the base station communicating with
the mobile station included in the mobile communication network.

A relay center of the present invention connected to a first

20 network and a second network including a mobile station
comprises (a) means for acquiring location information
corresponding to the mobile station, (b) means for converting
acquired location information in the form of a character string, (c)
proxy retrieval means instructing the server connected to the first

25 network to search for information relating to the character string
and acquirtng information from the server, and (d) means for
transmitting acquired information to the mobile station.

In another preferred form, the relay center, further

including a database which stores a character string representing



the location information, searches the database for information relating to
the character string and, in the case that the relay center does not find
correspondpoggigmﬁzmtion instructs the 5 server to search flérMAR 2006at i on
relating to the character string. Further, the relay center may instruct
the server to search for information relating to the character string and
store the character string and the cordesponding information in the
database in case the information is acquired fromthe server. 10 BRI EF

DESCRI PTI Qb ¢dtidhEimRAMMISnFiandl dorrespbadingi agfarmabion ng:lhhﬁ]%_ to
configuration of a nobile comunication systemaccording to the Tirst

enbodi mentthe Hiogariors imformztionagearcheswihe) databasef fonr mtfoomatiornis
nobile station M5. Fig.3 is a block diagram showi ng the configuration of

gat eway serelating\go ngg. gharactergstigngmaskbwimgths castphatothe eelaxe of
the main nenu dafa. 20 Fi ?Ab I's a diagram Sh.O\?A' nﬂ_&lam exanple of a.displayed
i mage showPBEET idRES BPYsPd gFQpiespandipa anigr mation; 18Stichs othe

conver 51 o aigsracsfEith §64 ftdt e it AE AR RARE RrBr B8 vt et o
et o o ARSI e L VA Whe St s -
%\r/\gg_essi nforf idoemad &Y/ Bl32id® MARIROUharatiter r strihgoandbns@aee theuni t
character string and the corresponding information in the database
in case the information is acquired from the server.
10
BRIEF DESCRIPTION OF THE DRAWINGS
Fig.1 is a block diagram showing the configuration of a
mobile communication system according to the first embodiment.
Fig.2 is a block diagram showing the configuration of

15 mobile station MS.

Fig.3 is a block diagram showing the configuration of
gateway server GWS.

Fig.4a is a diagram showing an example of a source of the
main menu data.

20 Fig.4b is a diagram showing an example of a displayed
image shown on liquid crystal display unit MS4 of a mobile
station receiving the main menu data.

Fig.5 is a diagram showing area name conversion table
TBL.

25 Fig.6 is a diagram showing the memory content of
location-related information database GWS4.

Fig.7 is a diagram showing a sequence of a mobile
communication system.

Fig.8 is a flowchart showing the processing of data



Fig.9 is a diagram showi ng an exanple of a displayed inmage of liquid
crystal display unit M54. Fig.10 is a diagram show ng an exanple of a

di spl ayed Fpgisoppez®f |iquid crystal display unit MS4. Fig. 16 MARR(6agr am
showi ng the nmenory content of |ocation-related information database GA54
according to the second enbodi ment. 10 BEST MODE FOR CARRYI NG OQUT THE

| NVENTI ON  Enbodi nents of the present i Avention will be expl ai ned below with
reference to the drawi ngs. These enbodi nents are comuni cation systens

whi ch are dmﬁmﬂdohmmlg\eiment hait GEWESBE i nvention to a nobile
communi cation network connected 15 to the Internet. [1] First enbodi nent

[1.1] Confi guratFig.9ofisFar diiagnamdisherwing 13nCexiaimpletdbna odigmtayed Syst em
20 Fig.1l is a bl ock di,agram sgov_vi ng the ,cgﬂf iguration of a nobile
comuni cat IBageyat biguidcerystal displaie unit MSdabodi nent.  As shown in Fig. 1,

th bi | ' ' t ' I | i i | tafi

VB, mobi | 6 packer &M & 1R TReENBMIngoR ISRRRLE PR, GISRIANEH | (y of
| P . : . nplicity, Fig.l illustrat

s e Sk BRbERRRg hysRal dSBAREiP NS Lty Flac T Tustr et es
stations M andgid 13eriers$ M\{agﬁ[mdeghéﬂiﬁge tﬁgblh@;ﬁgg@g@d}ﬁb&ﬁn ofystem

Mobhil e station M5 s a npbile conmuni cati on™term nal /3132 6 16 MAR

2006 such hxcatiem-reddted tnlforhmatdonr datBbasendGWeS4i wecordingkdao the
commruni cation service of nobile packet conmunication network
second embodiment.

10 BEST MODE FOR CARRYING OUT THE INVENTION
Embodiments of the present invention will be explained
below with reference to the drawings. These embodiments are
communication systems which are realized by applying the

present invention to a mobile communication network connected

15 to the Internet.

[1] First embodiment
[1.1] Configuration of F-irst.Embodiment
(1) Configuration of Entire System
20 Fig.1 is a block diagram showing the configuration of a
mobile communication system according to the first embodiment.
As shown in Fig.1, the mobile communication system comprises a
plurality of mobile stations MS, mobile packet communication
network MPN, Internet INET, a plurality of IP servers W and so
25 on. For the sake of simplicity, Fig.1 illustrates only one mobile
station MS and IP server W among a plurality of mobile stations

MS and IP servers W included in the mobile communication

system.

Mobile station MS 1s a mobile communication terminal



MPN and a conmuni cation service of a nobile tel ephone network not shown.
Mobi l e station MS conprises a voice input/output unit 5 such as a m crophone
or a spea }g@}g@r 1I3 tt| ng a user carry out vVOi ce conmuni cat 16MVMAR 2006
transmtte él unit for carrying out radio conmunication with a base
station of the nobi I e comunication network; a liquid crystal display unit
utilizing a liquid crystal panel or thé like; a command inputting unit
using a 10 PB (push button) or a cursor button and so on, by way of which an
| nf or Mati QIR U KhiRABIE! {QBphBIRCIdIOTIF S dl&GvesomP Plikdeor | -
controlling these vdarious units. Mbile packet conmunication network MPN is
for provighmmuwpivdtontRirvioe i widbileapiekec vommenidationengtwark 15 and
conpri ses base station BS, packet subscriber processing unit PS, gateway
server GAMAN amnd ancommuinication sgrvicebafe srebilortelgshane netwarked at
predetermned intervals .in the p ayfgt conmuni cation service area perform ng
radi o comfAfHi ghewesMatike sbatipa tGURPTIE 28 YOICA HpVHOMAPRt dito zone.

Base %atlon BS i s assi a base ‘t( IDf £E_specif each hase
stati oh 684Gk Aof BrigEERBont: SinansBE eftinRR, bidk ChiER” o op
St on v OiSEEoR PP%%%@HQ%E‘F%LS*HE‘&EE@?& Vb it g AyiRg B3 e up

si gnal an@aﬁﬁ@ﬂ%ﬁﬁnﬁh&faﬂxﬁﬁal withPagkeagdibseationy off ofigeSi RibBilet PS.
Thus, the base station ID of base station BSis added to the up signal

transm t t edrhmmicabiore métworky Woliguidherystaledisplay gnat utslieéngi aed by
gateway server GAS5. Packet subscriber processi unit PS is_a conmputer
syst em Fodmnllgw&t@lmmqbos the; hkeala éamm@cganp@ﬁtm@ovmt b@nngwat chi ng

t at di it t at BS d
:ugsl be% p'urs],ﬂ butt orac}/ursor Sitton gm'i%rtl)son b%!nwae)?%r}\% 1C an

information inputting operation is performed; and a
microcomputer for controlling these various units.

Mobile packet communication network MPN is for
providing mobile station MS with packet communication service,

15 and comprises base station BS, packet subscriber processing unit
PS, gateway server GWS and so on.

A multiplicity of base stations BS are installed at
predetermined intervals in the packet communication service area
performing radio communications with mobile stations MS

20 located in each radio zone. Base station BS is assigned a base
station ID for specifying each base station BS in mobile packet
communication network MPN, and when an up signal (for
example, a GET request of HTTP) is transmitted from mobile
station MS, base station BS adds the base station ID of itself to

25 the up signal and transmits the signal to packet subscriber
processing unit PS. Thus, the base station ID of base station BS is
added to the up signal transmitted from mobile station MS by the
time the signal is received by gateway server GWS.

Packet subscriber processing unit PS is a computer system



processing unit PS has a uni que packet subscriber processing unit [ID.
Packet subscriber processing unit PS, at the request of nobile 5 station M
for packetpgykdeiiigpg. confirns the validity of the receivedemaRe2006
switching request, and perforns the process of packet swi tching. Gateway
server GA5 is a conputer systeminstalled in the nobile packet sw tching
station for connecting Internet INET wi/h 10 nobil e packet communication
network MPN and acts as an internmediary for signal transm ssion and

reception jpeitaHed ifli &f paeketnstibatkiberSnaeidchiag! ytatioheupyladingr aGA\S

adapts a signal transmtted fromnobile station M5 in nobil e packet

comuni catplurahitywook baset cstaCionse BSanamidsséarh Cpaickst 1subscriber

Protocol /Internet Protocol) for Internet |NET hy a\i\gr otocol conversion and
)

transnmi t s precessymguniy Bathasnatunique packst suPscaiber psogessovg waitverts a
[ |t (tted f | nt t | NET . t t t ' [

ot otocol | b PRekEsckBRCIierBrpceasiog RBIOES. R Fehlest SERORIENa o

bi | . ' ' Ve, ' - 1. t

enbod: font AHorE M B ptel s Rt Bl Lddnfifiis thadvabidity BICIRE. |
tati _ . ] . . . : VE

ona sends TECET LI pACKE solitthing (Etfledd A, pEOrhid e ProReXs bl Ol bt o

25 stati orpd\zﬂ(e(ﬂ"ﬁvﬁicmﬁﬁ er referred to as location-related information) to

mobil e station M5. IP (I'nformation Provider) server Wis a server on the
Internet and st &rateway serser AW iscascppipugdr tsystem imstalledrin thanpl e, a

roe PR o T e il el B oS Bsoh TR St 200

10 mobile packet communication network MPN and acts as an
intermediary for signal transmission and reception between
different networks. Specifically, gateway server GWS adapts a
signal transmitted from mobile station MS in mobile packet
communication network MPN to TCP/IP (Transmission Control

15 Protocol/Internet Protocol) for Internet INET by a protocol
conversion and transmits the signal to Internet INET. Also,
gateway server GWS converts a signal transmitted from Internet
INET so as to adapt to a transmission protocol for the packet
communication network and transmits the signal to mobile packet

20 communication network MPN.

According to the present embodiment, gateway server GWS
determines the present location of mobile station MS on the basis
of the signal transmitted from mobile station MS and sends
information about the vicinity of the present location of mobile

25 station MS (hereinafter referred to as location-related
information) to mobile station MS.

IP (Information Provider) server W is a server on the

Internet and stores information to be supplied to the user (for

examplie, a home page) as HTML data. IP server W has a URL to



ibis URL is identical to the URL in a received CGET request, I[P server W
transmts information corresponding to the URL (i.e., HIM data in HITP

f or mat) tq:dﬁ%qég INET. 5 (2) Configuration of Mbile StaflloMARR006g.2 is
a bl ock diagram show ng the configuration of nobile station MS according to
the first enbodinment. As shown in Fig.2, nobile station MS conprises a
control unit MS1, a 10 transmitter-rece8ver unit MS2, a command inputting
unit MS3, a liquid crystal display unit M54 and a bus MS5 which

i nter Conn‘i‘ﬁ'}i%]_utefl?_ Sperdyunnt tnformation résoureen ele Intériéi2 Wehéarns
radio conmunications with base station BS on nobil e packet 15 communi cation

net wor k MPhiis @RiImAd idemticaihgoudie URY in a apcdepped GET vequess bBttons
such as a PB (push button) and a cursor key; and when an inputting
oper at i on Sesper W teanwypits infermatmurresponding tai thevB3Rdupdiees crPU

111 of co I nit. ] operati qn, dat sponding to the inputting
20 oper at ﬂ'&)ﬁ&bﬁ&aqa ln%m?%ﬁéy éﬂqpﬁ%{ﬂ% ﬁgg:"gmmnd on the basis of the
inputt$ng operation of the user and perforns control corresponding to the

i nputting command. Liquid crystal display unit M54 is conposed of a display

devi ce squ?g?ggi?lﬁgmnpb}fgg@ibni#@%ﬁorpmsunder the control of control

unit Ms1, vari ous ormation. Control unit MSI is conposed of
CPU 111, a ROMFjgl2 #ndaabRébkltiagranc wlidwingeahk wonfighratiod eoft ation
M5. ROM 112 stores_a nobile station ID for unrquely specifying nobile
stati on MmébileoitiatiompMBeaceording tathedirsétamblodiment.cAs@hiowin jm ogr am or

various copntrol infqQrmation for ntrolli.ng FO459/ 3132 16 .MAR 2006 9
throughoug‘qgoﬁil@@l i SRR M, (QMINASGEcR HRTH ANt Mgla a

10 transmitter-receiver unit MS2, a command inputting unit MS3, a
liquid crystal display unit MS4 and a bus MS5 which
interconnects the above units.

Transmitter-receiver unit MS2 performs radio
communications with base station BS on mobile packet

15 communication network MPN. Command inputting unit MS3 is
equipped with various buttons such as a PB (push button) and a
cursor key; and when an inputting operation is ,performed by a
user, command inputting unit MS3 supplies CPU 111 of control
unit MS1 with operation data corresponding to the inputting

20 operation. CPU 111 determines an inputting command on the basis
of the inputting operation of the user and performs control
corresponding to the inputting command. Liquid crystal display
unit MS4 is composed of a display device such as a liquid crystal
panel, and under the control of control unit MS1, displays various

25 information. Control unit MS1 is composed of CPU 111, a ROM
112 and a RAM 113 and controls each unit of mobile station MS.
ROM 112 stores a mobile station ID for uniquely specifying
mobile station MS in mobile packet communication network MPN,

a control program or various control information for controlling



obtaining data fromIP server Wand di splaying a character and an i nmage.
RAM 113 is used as a work area of CPU 111. CPU 111 <carries out various

ki nds of Foe$¥®3i13¢ by reading out various 5 control prograrns MAR 2606 n ROM
112. For exanple, when CPU 11 | reads out a WWVbrowser stored in ROM 112,
and the user inputs a URL by way of co nd inputting unit M3, CPU 111
transmts a GET request of HITP includifg the URL to nobile packet

comuni cati on network MPN. Further, when HTM. data 10 corresponding to the

GET requeshroaghetutrmebile araliBns M SeanilV arW Wale bay wessrv pro@ydm Foy 111
wites the HTM. data in RAM 113 and_di spl ays the image represented by the
data in | ichtiatning datalfrans fPservertWivend deplayingnd charactemaod @at enay

cerver GuamageSRAM i bl Fiig usedgas cnayorkrsa orec RIS Grl sy fem
trol it G5 1 b i.b | f ' t It GA\E2 dat

i st 1 but 1S9 R Y SATIAR Kinds ofBFaRkS e BHEE Rt YAPHS " hose
st i but 1<y i .

i or ot SR TRLPEPTREE AR TR R 2 s Xt R CEUCIEE

usi ng nobirk8dpated WIWWIBeArs &storeid Vi RORK 1127 agdaie aser ihpugphone

nunber or a nail address 25 of each nobile station MS, attribute”information

of a subsariURL byd wayorof Qymimandonnpaittiong t uittIMESB} r @BUeakh] unit of
gateway server OA5 and functions as _an_ interface between _different networks

and per f otransmitsproCdE bl regieadr ef d ThePwargludingi the pdR&Ettadgnebileat i on
Syst om coRMBEL FRmTEIRICatoR FLLark MPY dirther) When HTME aBfa "o
10 corresponding to the GET request is returned from IP server W or
gateway server GWS, CPU 111 writes the HTML data in RAM
113 and displays the image represented by the data in liquid

crystal display unit MS4.

15 (3) Configuration of Gateway Server GWS

Fig.3 is a block diagram showing the configuration of
gateway server GWS. As shown in Fig. 3, gateway server GWS
comprises a system control unit GWSi, a subscriber information
management unit GWS2, a data distribution management unit

20 GWS3 and a bus GWSS5 interconnecting these units.

Subscriber information management unit GWS2 stores and
manages information relating to a subscriber of a packet
communication service using mobile packet communication
network MPN (for example, a telephone number or a mail address

25 of each mobile station MS, attribute information of a subscriber
and so on). System control unit GWS1 controls each unit of
gateway server GWS and functions as an interface between
different networks and performs the protocol conversion between

mobile packet communication network MPN and Internet INET or



request fromnobile station M5 in nobile packet conmuni cation network MPN,
carries out a search for a URL included in the GET request, and, in the

case that FO@?@FQ—B? a general URL on Internet 5 INET (for e6avialRe2006 URL
showi ng an Information resource location in IP server W, and system
control unit GA5 1 converts the protocol of the GET request and transfers
the converted protocol to Internet I NEXQ) Also, in the case that the URL -
included in the GET request represents an infornmation resource location in

10 gat ewayoirsvaet wdbks s §yisesicoohtid] wnit GWS 1 tupoantdceivieg HFEMequest
to data distribution managenment unit GAS3. Data distribution managenent
unit GAS3 reiqurest frnomrmabibe stationaM§ imonebplypackes vemmunecaticoe
distributed to nphile station M5 and, acgording.to a, GET r.equest

transmit t REWORK MANcasriespuh g smrcgd%sla WRd: ﬂnﬁlﬂ%@d dntthe GEL: pondi ng
to the CET request to. bile statjan For _exanpl &,,+g} Cas hat the GET
request  iGAUREtngDdndNURE CASG i@ﬁtﬁﬂ? lsaal‘%%nglﬁﬁggmf cﬂhiﬁ&\%ﬂegerver
OGNS iscgtr yt fr [ i 0 - dat | ' e} nt
uni t GaBB,aﬁzgg:)r@grl{ge%mgé’%sgglr‘egﬁé@]?%gi@%r%ﬁ%’redslggg)bar}i n-H ecrr1"30_r mat
(her ei naf tigialt RS £ HCEP ts@rvap W’)‘?rﬂhcﬁ@;gﬁémt BoffeRi]l Anst @WE] MonVketsta is a
di agram showi ng an exanple of a sourcé of the nenu data. Fig.4b is a

di agram shiel @rcaocetaopl ehof GET selquest andegeantfers ehel icouiverteyst al

di splay unit M54 of nobile station 25 MS obtai ni ng the menu data. In Fig.4a,
<A herf = proteepol toi ntgrnahdNET: Adsanandheneased¢haRthefURIsdngludedt em

Feferred b e GEd requnts TORIRSete atbIRESHBAGIOR, TESOBEER 1AEABAR o shows a
ngg;i@%gﬁg%@?&ﬁ%wpgfs}eﬂf dIH@OIMARN G WO SRS miftsY he OB (veb
GET request to data distribution management unit GWS3. Data
distribution management unit GWS3 stores information such as a
home page or a web page to be distributed to mobile station MS
and, according to a GET request transmitted from system control

15 unit GWS]1, distributes data corresponding to the GET request to
mobile station MS. For example, in case that the GET request
including the URL corresponding to a home page of gateway
server GWS is transmitted from mobile station MS, data
distribution management unit GWS3, according to the GET

20 request, distributes data in HTML format (hereinafter referred to
as “menu data”) to mobile station MS.

Fig.4a is a diagram showing an example of a source of the
menu data. Fig.4b is a diagram showing an example of a displayed
image shown on liquid crystal display unit MS4 of mobile station

25 MS obtaining the menu data. In Fig.4a, <A herf = “» >< /A
> is an anchor tag and shows the URL of a service item which
gateway server GWS can provide to mobile station MS
(hereinafter referred to as “menu item”).

The URL corresponding to each menu item shows a location



request containing a URL included in the nmenu data is transmtted from

nobi |l e station M5, gateway server GAS5 returns subnmenu data corresponding to
the URL. Tpe4sypyE data is data in an 5 HTM. format such as MAR26Et a and
i ncl udes the service infor rration corresponding to each nenu item
(hereinafter referred to as "subnenu itentf). The data al so includes the URL
correspondi ng to each subnmenu item Spel:lflcally as shown in Fig.4b, when
nobil e station M5 10 receives nenu data, the character or the inmge

representigf iaformarion! intgaeway seraepl 6WS ¢oash page)l dViren of GEAti on
service" ‘news service" and so on is displayed. "Location-related
i nf or mat | orequesticentaisinga URLiineladedpimthaimgnundataris teansmbtted shops

or facilities in the vicinit f nobile station The 15 submanumemof
"| ocat i on- H@Mt mi)bliﬁ o?tﬁfh‘tqlbr&l%er SALEWVayn SPTURE %Ssrﬁmrm SUBTHEREt | on”

h f f
X it f}at ' had ﬁb&%ség”@r%@gaa e YR, J0GisH hv%’ﬁuoﬂahitsaéfaf 2'0m 88¢ aur ant
t Bf | f t
A oS5 MR S Sy o, Sl B i ol g8, 4bAgg
di stri bu 'ﬁff %ﬁ%rrewén&‘a\ef@tora‘dcmﬁeﬁﬁqeenﬁm@mqﬁwﬁéﬁt@fer&eel e TBL

and | ocation-related informati on database GAB54. Fig.5 is a diagram show ng

area nane teonuer Siswbmenbl atdhl”). ar'théi glfta sabali dgchrdehotheg URL enory
content of 25 location-related informtion database GAB4. As shown in Fig.5,
area nane e@mespondang 49| eachssubmeeny item. base station D' and the "area

base station | SPREHIGIHpAs, SheWihdta Bl RCRaRPRC: HEteRrMS n base
stati g0 | Regledyes ,ﬁgﬁqg%% ROEhaFRAY 51 he frdiR POBA S B4
menu item, for example, “location-related information service”,
“news service” and so on is displayed. “Location-related
information service” is the service for providing information
about shops or facilities 1n the vicinity of mobile station MS. The
15 submenu item of “location-related information service” includes
“restaurant information”, “movie theater information” and “shop
information”; “restaurant information” includes restaurants in the
vicinity of the user (“restaurant A”, “restaurant'B”,_ * + = )as well
as information for acquiring information relating to these
20 restavrants (URL, telephone number, etc.).

Data distribution management unit GWS3 includes area
name conversion table TBL and location-related informaiion
database GWS4. Fig.5 is a diagram showing area name conversion
table TBL, and Fig.6 is a diagram showing the memory content of

25 location-related information database GWS4. As shown in Fig.5,
area name conversion table TBL stores the “base station ID” and
the “area name” representing the area of base station BS which
corresponds with the base station ID. For example, if the address

of each of the items in base station ID group "BS001 to BS005"



Shi buya" as an area nane is stored. On the other hand, |ocation-related

I nformati on dat abase GA54, as shown in Fig.6, stores |ocation-rel ated

i nformati oppq§9£pryEspondi ng to each subnenu item which is dérAaRe2006f store
nanmes, area nanes of |ocations of shops, and a URL of a link site providing
t el ephone nunbers and other information of the shops. For exanple, in the
case shown in Fig.6, a shop nane "restaldant A", an area nane " 1-chone,

Shi buya", a URL 10 "http://ww. aa. ne.jp" and a tel ephone nunber

"03-1111- 13dataindr € 1-shomé, aShlibugai, orShibiptaettui, nfokpd pon” techespendi ng to
the subnenu item "restaurant information". Each area name stored in

| ocat i on- r8hihwya! asamarcamameads8i0reds4 and each area nane stored in

[ b . i f.ied h
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i nformati on su as afi area "nane or a shop name or the*lTkKe an ore the

i nfor mati ofa s 'a‘i’éﬁtﬂé}ﬂek%ﬁl@@aﬂiﬂh@r@ﬁ%h@p_sgﬁh@]gsﬂw al inkhkfecase, it

is desirable that an update of information 15 performed periodically. In
the case tpraividifigTteiephene nonilei8 andnether enfdrmatidib ofothd eshrips.i on M5
includes a URL of each subnmenu itemof "location-related informtion

servi ce", Iiex gxample,oun the casgrshewinin Jhig.6casshep: pames “restayrantst at i on

| D which bage station BS adds to th T requesd. .,Further, dat
di stributi‘n> meMfhgen®tfid unii3Bfs3 rga'%%ﬁ?’ t hed BB e TaromagI nane

FO459( § 132 AR v 0fa ha . [P 4filSA 1RO e TRImbERS (8 871 RN £P¥ laggPondi ng

to the base
stored as location-related information corresponding to the

submenu item “restaurant information”. Each area name stored in

location-related information database GWS4 and each area name

stored in area name conversion table TBL are area names
15 classified by the same method.

Storing the location-related information may be performed
by any of several methods. For example, IP server W may store
information by accessing gateway server GWS, data distribution
management unit GWS3 may access IP server W and extract a

20 keyword relating to location-related information such as an area
name or a shop name or the like and store the information in
location-related information database GWS4. In this case, it is
desirable that an update of information is performed periodically.

In the case that a GET request of HTTP transmitted from

25 mobile station MS includes a URL of each submenu item of
“location-related information service”, data distribution
management unit GWS3 extracts the base station ID which base
station BS adds to the GET request. Further, data distribution

management unit GWS3 reads out the area name from area name



station ID extracted fromthe GET request. Data distribution nanagenent
unit OGAB3 extracts |ocation-related information including the area nane
read out fp?zpsggﬂqj on-related 5 informati on dat abase GAB4 dwdMARS2006but es
the information to nobile station M5. A data format of |ocation-rel ated
information to be stored in |location-related informati on database GA54 can
take an arbitrary form but data transhkdtted from gateway server GAS to
nmobi |l e 10 station MS nmust be HTM. data. Thus, in the case that the data

format of dgpaéision’ ealsleed BIf ahebhrea hamwicorfespohidihgl @ e baze
conversion of the data format is perforned by gateway server GA5 15 [1.2]
Qper at i on spatiBinr skDEetxortictedt {ffom der o&GIED péquast.nddatze distnbrtitiani on
system according to the, present enbodi mani wi |l be explained below. First,
when t he uBanagemeRtsuRitrGYEDS exldactpelecaunnoreladedndndormati®nng unit

M53 of nobil tatiog M5, CPU 111 20 reads o VWAV by owser fram 112.
Furt her, @bgﬁi‘ilﬂ?gl attor #1RE t Bl Mﬁ(gro‘@\’li{er,afreghi %ﬁ?nf@a& cessi ng

packet S edt CoPtIoh ! BalathsecG S AT hpRt Sl AR DRERERAIGR, B ng”
bet ween ”‘?{i{)?ﬂé&ﬂitwﬂ Nfig and nobile packet 25 communication network MPN.
Next, CPU transmts a connection establishnent request to nobil e packet

communi cati on ngtdwiakfddmay ofl locatinarrel ated aeformation to Me2storeri ¢pnnecti on
bet ween nobile station M5 and gateway server GA5 is established, and nobile
F0459/ 3132o¢atiom-wplatedomiormatson vntabasgctrWiS4 saoktake aint anbHganyt h

at eway server . .
J Y ?orm, but data transmitted from gateway server GWS to mobile

10 station MS must be HTML data. Thus, in the case that the data
format of location-related information is not in an HTML format,
a conversion of the data format is performed by gateway server

GWS.

15 [1.2] Operation of First Embodiment
The operation of the mobile communication system
according to the present embodiment will be explained below.
First, when the user performs a predetermined operation on
command inputting unit MS3 of mobile station MS, CPU 111
- 20 reads out a WWW browser from ROM 112. Further, CPU 111,
according to the WWW browser, carries out the processing for a
packet registration for packet subscriber processing unit PS. The
packet registration is the registration procedure for packet
switching between mobile station MS and mobile packet

25 communication network MPN.

Next, CPU 111 transmits a connection establishment
request to mobile packet communication network MPN via
transmitter-receiver unit MS2. The connection between mobile

station MS and gateway server GWS is established, and mobile



GA5. Then, the user inputs a URL of a hone page of gateway server GAS by
way of conmmand inputting unit MS3 of nobile 5 station M5, and the processing

shown in Fpgg3gig3arried out. First, CPUIII of nobile stdb6iMARME6
transmts tﬁg (gf? request of HITP including the URL of the hone page of

gateway server GA5 to transmtter-receiver unit M52. Consequently, the GET
request is transmitted to base station BB by transnitter-receiver 10 unit
M52 (step Sal). Base station BS receives the CGET request and adds the base

station | y@atiod MY dan tperfoem rpaciest switchingnswiths gaewasquraty €ro
gateway server OGNS (step Sa2). Systemcontrol unit GA5 | of gateway server
GW8, upon G¥8ei ving the GET request, determines that the URL included in

15 the CGET request represents . its own hone ptage and transmts the GET
request to data bheny thetwesr AapageeddRlniel aompapageqdotigatawayn

' i ch [ he ,GET . ' y d
Syet om cortTgET AV ShE Masrial crnmang anru{iscnit MS3T B wiEide cont o
> ) o : o S
Transm t Y PoIE M ShipR S S e o WE  BHEATS R BRE TS e men
data, transpy s)feoflagndbife diidd MSebratthits tHe! GET PReulekt dfores the

menu data transmtted from transmtter-receiver unit M52 in RAM 113, and
di spl ays iHTTRuimtlading ydiea URIs ppfythenitiorvB4 page weggatowagssensdeng to the

menu data. That is, a list of services which nobile station MS can obtain,
as shown GWS8i to asansmighespregeiyernumiy MBS 2+ (sonsequeptlyy the tGIE. 1n
| nput £ 1 ng 6AUESKES FATSBHBAO tReDRehuS (AU PSS BDa LEEn DI YRR IZS60VES
"l ocaj on-y g Ash ' (A& "Sh1 PN B sEftion®BS Yelelves Sl WET FB§uest
and adds the base station ID of itself to the GET request and
transmits the request to gateway server GWS (step Sa2).
System control unit GWS1 of gateway server GWS, upon
receiving the GET request, determines that the URL included in
15 the GET request represents its own home page and transmits the
GET request to data distribution management unit GWS3. Data
distribution management unit GWS3 which receives the GET
r‘equgst transmits menu data to system control unit GWS1. The
menu data is transmitted from system control unit GWS1 to
20 mobile station MS via base station BS (step Sa3).
Transmitter-receiver unit MS2 of mobile station MS, upon
receiving the menu data, transmits the data to CPU 111 (step Sa4).
Further, CPU 111 stores the menu data transmitted from
transmitter-receiver unit MS2 in RAM 113, and displays in liquid
25 crystal display unit MS4 an image corresponding to the menu data.
That is, a list of services which mobile station MS can obtain, as
shown in Fig.4b, is displayed in liquid crystal display unit MS4.
In this situation, the user performs an inputting operation

on command inputting unit MS3 to select the menu item



URL corresponding to "location-related information service", that is
"http://ww. gws. ne.jp/aa", fromthe nenu data. Further, CPU 111 transmts
the GET re@gasy/3182 uding the extracted URL to 5 transmttertg™adr 2606 uni t
M52. Then, the GET request is transmtted to gateway server GA5 via base
station BS by transmtter-receiver unilfl1 M52 (steps Say, Sa6). The GET
request is received by systemcontrol u Pt G5 1 and transmitted to data
di stribution managenent unit GAB3. Data 10 distribution managenment unit
GW\B3 ext r aticcaticiRrelated infotRatram sesvieet, dadefiRUed 11 hextraieds URle i s t he
URL correiﬁgndi ng to the menu jitem"location-related,informtion service"
and i ni ti aliRLteerTgspeadingdoshineationseated pnfermaiion servi¢e huthah

managenent , unit 3 transmts, 15,the subpgenu data .corr din t he
Tonu i om IS PR SRWEIEIF S, HP E¥Ta t O ST, TRER, JaLs FRlFFBSR Ko Cuni ¢
GN\SB1 (ste |, |9, 8 fro | §: t ) brenu
data to mobifetansois e SET TGS Indiiding the EXEBEE, PRT 3L
processi NQgsd dj st | QR me i t GO0 t Sb2 in
Fig. 8. SUnt }qaﬂgﬁﬁggetrd@élr eguefg?nn?%??di ghgﬂURL@%or r esggngﬁﬂg%ts g g%bmsnu

i tem from frabisheittedt afd opaldvay rseeeeyeGWS detiar ibasat istation sBE B2 in

Fig.8 remains "No". The subnenu data transmtted fromgateway server GAB is
25 recei vetrangmittersréceiver naiéiM&2 (stepsvBaSafabGy.ansnmitted to CPU  111.

U LIE Stores Ui, SURIFTY daa n P 20, o0 L St st B,
di-agram sho N9, AmftiBiMs d8la AistiBEb S’ Indhagemert dRit'GWE  Data
10 distribution management unit GWS3 extracts a URL from the
GET request and determines that the URL 1is the URL
corresponding to the menu item “location-related information
service” and initiates the processing shown in Fig.8.
First, data distribution management unit GWS3 transmits
15 the submenu data corresponding to the menu item
“location-related information service” to system control unit
GWS1 (step Sbl in Fig.8). System control unit GWS1 transmits
the submenu data to mobile station MS via base station BS (step.s
Sa7, Sa8). Then, processing in data distribution management unit
20 GWS3 goes to step Sb2 in Fig.8. Until a next GET request
including a URL corresponding to submenu item from mobile
station MS is received, a determination in step Sb2 in Fig.8
remains “No”.
The submenu data transmitted from gateway server GWS is
25 received by transmitter-receiver unit MS2 and transmitted to CPU
111. CPU 111 stores the submenu data in RAM 113 and displays
the image represented by the data in liquid crystal display unit
M&4.
Fig.9 is a diagram showing an example of an image



di splayed in liquid crystal display unit M54 of nobile station M5 at the
time of receiving the subnmenu data. In the situation shown in Fig.9, for
exanpl e, t€g451§p313g)erat es the cursor key of comand i nput tieTJARRZE0GVES,
and the subnenu item selected 5 provisionally is highlighted. In Fig.9,
"restaurant information"” is provisionally selected. In this situation, the
user presses the decision button of coband inputting unit MS3, and CPU 111
reads out the URL corresponding to "restaurant information" and transmts

the GET redispihyed mITipiidcergitad dib%IEgRluﬁio M&e of I oBidé iseatidn MiEp Sag).
Base station BS, upon receiving the request transmtted fromnobile
station Mait dreigimesobwecbiem s the issmbmenut dathelEiher situatiommhaowansni t s

t he request to gateway server OGNS (step Sal O . 15 Then, the GET request
transferrda fFignhaderseaamplas the ysefei operaigss thee ursar okeyniaf Gns 1

dt itted tq data, .distri.bugj t .unit 3. | hi ,
the T ramsaannannartige: noitM LS, ALEIRE pSRemy emenaleted

érnﬁsé det ISP BRHYA T pignlightPl: thofis £ 5%55%&9 ?ﬁfﬁt%‘*?*%gfglse“f 1’GE
i stributi Nt pi ! | r i
hess ! ( HROVILGASISNsclBtiedVER WHIE A6HBalivn0R0 (Gt ibkBs! hE |10

request ( i Then, data distribution manadgenent unit GAS3

reads out dddisienebuttir ofocoasmand Higputtihige viAseMES 3] iand |OPUIt 1aqted from
25 area nane conversion table TBL (step SbA: In Fig.8). For e>garrp| e, in the
case t hat rekdsbaut thealiRln e@respoBdoig to {'nestangantdmformiatinoreanshi buya”

the areca thenumits dHsnE Enfeayest 88 B ETR, shoRRE dhec LR LFdasbAses2 1o
MAR 2096 fation BS (step Sa9).
Base station BS, upoh receiving the GET request
transmitted from mobile station MS, adds its own base station ID
to the GET request and transmits the request to gateway server
GWS (step Sal0).

15 Then, the GET request transferred from base station BS is
received by system control unit GWS1 and transmitted to data
distribution management unit GWS3. In this manner, the GET
request inciuding the URL corresponding to the submenu item
“restaurant information” is transmitted from system control unit

20 GWSI, and a determination in step Sb2 in Fig.8 becomes “Yes”.
Next, data distribution management unit GWS3 extracts the base
station ID from the GET request (step Sb3 in Fig.8).

Then, data distribution management unit GWS3 reads out
the area name corresponding to the base station ID extracted from

25 area name conversion table TBL (step Sb4 in Fig.8). For example,
in the case that the base station ID is “BS001”, the area name
"1-chome, Shibuya” is read out (see Fig.5).

Next, data distribution management unit GWS3, using the

area name "l-chome, Shibuya" as a search key, searches



| ocation-related informati on dat abase GA54 for |ocation-related information
corresponding to "restaurant information" (step Sb5 in Fig.8). In a case
that the cpqgepyR ng | ocation-related 5 information does rPMARDREI6 2
determnation in step Sb6 in Fig.8 beconmes "No". In which case, data

di stribution managenent unit GAS3 traniﬂits to nmobile station M5 (step Sh9
in Fig.8) the fact that the correspondtnhg |ocation-related informati on does
not exist. As a result, a nessage such as "corresponding information is not

10 found" hicdthentidlated iaifophayioh i dalabased GWS4 afordilephtipmsnelatddlt  of
mobil e station M5. In the case that the corresponding |ocation-rel ated

i nf or mat i oinferikagopscoprespondiag’ ton“rasdasrant naformationt Hsteps&bX hat t he
| ocation-rel ?:t_ed i nformation including " 1-chone, 15 Shibuya" as an area
name exi st 5 Fagi®)-di stri buti on managenent unit GAB3 transnits the

| ocation-rel ated; i nformation £0o sy m Al 1_f.or } SSi on
to nobile statiglr{l I\/Ba(s %%% @(ﬁ‘ gbg |ﬁ%§%£§%’na%¢ %ﬁ%{:@n—%ﬁﬂ% case

t hat t I Lon-rel hafor | ; s teRA- !

i nfor _malstei pﬁ@gpg@éég % n(!?lge?( Eget?con %%?ngxg&;tﬁgnml?nl %9%?9326 g_gtlgfge' @ _

di stributipaconieaoeNRIN. InWhicB\BdsEcata adistdbaRioAmad! enff@hitation
corresponding to "restaurant A" or the Iike, that is the URL of a site
provi di ng GIWIiS& tedrisonitsecamolyile statrwat MBaetep’ ShBdim Rigl 8ptheefautnber and

25 so on of "restaurant A", as |ocation-rel at eP i nformati on correspondi ng
to "1- chonhatdhiencEresponslingdpcationyedatedinformatian doesnohesashuti on to

ot em onAOh bl Vel AP e Rt e bondie TRroRBIAABE g
(stepgpSal foumil Dr tHOY 3 HsphaydilRin%fiGuld crystal display unit MS4
of mobile station MS.

In the case that the corresponding location-related
information exists (step Sb6 “Yes” in Fig.8), that is, in the case
that the location-related information including "1-chome,

i5 Shibuya" as an area name exists, data distribution management
unit GWS3 transmits the location-related information to system
control unit GWS1 for transmission to mobile station MS (steps
Sb7, Sb8 in Fig.8).
For example, in the case that the location-related
20 information stored in location-related information database GWS4
is the content as shown in Fig.6, data distribution management
unit GWS3 reads out location-related information corresponding
to "restaurant A" or the like, that is the URL of a site providing
information relating to "restaurant A" and a telephone number and
25 so on of ‘"restaurant A", as location-related information
corresponding to "l-chome, Shibuya" (step Sb7 in Fig.8) and
transmits the information to system control unit GWS1 (step Sb8
in Fig.8). The URL and the telephone number, etc. are transmitted
to mobile station MS via base station BS (steps Sall, Sal2).



The | ocation-related information transmtted fromgateway server GAS is
received by transmtter-receiver unit M52 and transmtted to CPU 111. Then,
CPU 111 wpesotf1gn | ocation-rel ated information transnitteddMAR 2006
transmtter-receiver 5 unit M52 in RAM 113 and di splays the i mage of the

| ocation-related information in liquid crystal display unit M54. Fig.10 is
a di agram showi ng an exanple of an i mag]eg displayed in liquid crystal display
unit M54 of nobile station M5. "Restaurant A" is provisionally selected,

and a charact er Fhé ilogation-t€ldtedsigforanatibn tanymittedhfredn giewagr then
presses the decision button of command inputting unit MS3, and CPU 111 reads
out the URirveor G Hnidi mgceived ebyatranemitteriregeiver unit f¢M/S2wanda. ne. j p"
(see Fig.6), and transmts the GET.request of TP i ncl udiﬁgét he URL to

transnitt dranspdttedr Je + GBY 181tensddieant | \(CPLhe &EF r ayides i she

transmitted to. gate

tr anm t ¢ dosREidhElER MIREmyEPB S aneaitted Tt EIRBIEERIAIVER ¢ qus
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aaneat el O i e nai ng Lo
the URL includ@igii0t he £SEdiagmsishowingi ancexamplédloflann nehageng to 25
"restaurant A') to Internet INET. As a result, the HIM. data is _transmtted
to nobil e displayed s liquidjsrysial display wvit MS4ef mebide station d483). | n
o the proReRaBRBBHAA PrEYISEMAEs SFesiad ;008 & sharater SIRg of = -
10 "restaurant A" is highlighted. The user then presses the decision
button of command inputting unit MS3, and CPU 111 reads out
the URL corresponding to  "restaurant A", that is
"http://www.aa.ne.jp" (see Fig.6), and transmits the GET request
of HTTP including the URL to transmitter-receiver unit MS2.
15 Consequently, the GET request is transmitted to gateway server
GWS via base station BS by transmitter-receiver unit MS2 (steps
Sal3, Sal4).
System confrol unit GWS1 of gateway server GWS, upon
receiving the GET request, determines that the URL included in
20 the GET request is not its own URL and transfers the GET request
to Internet INET (step Sal5).
IP server W, upon receiving the GET request transferred to
Internet INET, returns HTML data corresponding to the URL
included in the GET request (in this case, HTML data relating to
25 "restaurant A") to Internet INET. As a result, the HTML data is
transmitted to mobile station MS via gateway server GWS (steps
Sal6, Sal7, Sal8).
In this manner, a gateway server in the mobile

communication system according to the present embodiment,



usi ng the base station ID of a base station including a nobile station,

acquires the present location of the nobile station and transmts the

| ocati on-rphased3jzd ormati on corresponding to the present |pERARROOFGNUS,

the user can acquire information relating 5 to the present |ocation provided

by an I P server without transmtting the present |ocation of the user to an

| P server (i.e. wthout distributing t K2 present |ocation on the Internet).

[1.3] Modifications 10 Mdification 1-1> According to the present

enbodi nentysigat ethey basevstatidw, IDusifng base bstation aincdudifg acmdbila n a

signal transmtted from nobile station N5, acquires the present |ocation of

the user. stationnacquiings ithenpresent dogation rf phecsubdeostalidqoi aindg

| ocation 15 information. .is a aqssible to acquireth‘f.r&r]esen | ocation
HHhsiA tt
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| atitude and | ongjtude of ~t;he ppresent | tion qgui fed by. using ..the GPS to
the gat everesemyelocitfon; it SRS Her, GF8 AR5l imdtioR refitibdn
| ongi t gde scor p ' t ar WZ I ngi,e of, S ﬁglq)t‘ionlDis
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reception strength and the electrical field reception strength of beacon
si gnal s 25vithmsthdisteibutang thier peesainitf locattomase the dntersetynd transnit the
di screte val ues of the neasured strengths of the two electric field
receptions and the base station ID to gateway server GA5. In this case,

gat eway serv jlﬁgﬁﬂ onmputes the present |ocation of nobile station MsS on
the basis lof M%d electrical field F0459/3132 16 MAR 2006 20

recepihon SkfsIFiEadpel ihes base station ID. Aternatively, a nethod
According to the present embodiment, gateway server GWS,

using the base station ID included in a signal transmitted from
mobile station MS, acquires the present location of the user. The
invention is not limited to the procedure of acquiring location

15 information. It is also possible to acquire the present location of
the user by installing a GPS in mobile station MS and transmit the
latitude and longitude of the present location acquired by using

the GPS to the gateway server GWS. In this case, information of

the latitude and longitude corresponding to each area name

1 20 instead of a base station ID is stored in area name conversion

table TBL.

Another method would be to equip mobile station MS with

a function for measuring the electrical field reception strength and

the electrical field reception strength of beacon signals

25 transmitted from three different base stations and transmit the
discrete values of the measured strengths of the two electric field
receptions and the base station ID to gateway server GWS. In this

case, gateway server GWS computes the present location of

mobile station MS on the basis of the transmitted electrical field



for classifying each area may be based not only on an address but also on a
zip code, latitude, longitude, and so on. 5 Mdification 1-2> According to

t he presentp(%9ggjsent, |ocation-related information datababeMaAK2006
installed in gateway server GA5, and retrieval of |ocation-related
information is performed in gateway seryer GA5. But, the |location-related

I nformati on 10 dat abase nay al so be inst2 lled in the retrieval server on
Internet |INET and the retrieval server may search for |ocation-related

i nf or mat i onecéptivhi streageh aged thebaser siati @VWED .aAl rnasbelyy omethed area
name corresponding to a base station ID, transmts only the @15 area nane to
the retriefar clasu2éying aanhcanes maybe hasedenpt Oy Qbraaddrgissgbithe area

nane transmtted in.this,mpner as seargh Kk perfornms a retrieval and
returns thg]@(f)ﬂa@tzéﬂ ¢odey Q)tﬂlt-"r‘gq’aﬁg&gﬁpapoﬁﬁ‘a$%r9'}o gateway server G\B.
Gateway server GA5 transmits the location-related information returned from

the 20 retrieval server to nobile station Ms. At this stage, data

di stribyti QABRTALEERIY 1upbt OWB3 may use a predetermned code or the like
tolink the location-related information transmtted fromthe retrieval

server wth nobi Aectirdingn tS thehi preswmr reanbediakrit)e lboatiomreiaial ed
information. 25 Specifically, for exanple, in the case that the GET request
corr espondimfprimatioa dabakase iGWS4rssinstadlad inf garewaynsetver GWSnitted

fromnobile statiaqn , %atla distri bﬁ'atsti 3” . rifana ement . unit 3 pyoduces the
predet er ni ABE deteval ohe loeptionspekated, InIQEAPAtIOR &% PEE dbde to

B e R A I N R
extragied HREM4 1) 4188 be installed in the retrieval server on Internet
INET and the retrieval server may search for location-related
information.
In this case, gateway server GWS, after reading out the
area name corresponding to a base station ID, transmits only the

15 area name to the retrieval server on Internet INET. The retrieval
server, using the area name transmitted in this manner as a search
key, performs a retrieval and returns the extracted location-related
information to gateway' server GWS. Gateway server GWS
transmits the location-related information returned from the

20 retrieval server to mobile station MS. At this stage, data
distribution management unit GWS3 may use a predetermined
code or the like to link the location-related information
transmitted from the retrieval server with mobile station MS
which has requested the location-related information.

25 Specifically, for example, in the case that the GET request
corresponding to the submenu item "restaurant information” is
transmitted from mobile station MS, data distribution
management unit GWS3 produces the predetermined code for the

GET request and adds the correspondent code to an area name and



information and transmts the information. Then, data distribution
managenent unit GAS3 specifies which nobile station MS will 5 receive the

| ocati on-rghategs 3y or nati on based on the correspondent codé MAR 2006nsnits
the information to nobile station Ms. In this manner, a configuration that
allows a retrieval of information to be perforned in the retrieval server
on the Internet 10 enables the gat evvayzl;erver to reduce the burden of
processing. Alternatively, only an area nane and a correspondent code are

transni tt egran@niné eheeirecaNFAmeBas thé aeitrevalaieroer bT hehvathidvid sewesr can be
specified does not exist, if another person illegally _acquires an area nanme
or a correspdndthe correspondentr cnde NeT, the Sextractpdi Vacgtion-petatect ed. [ 2]

Second enbodi ment  Because the configuration and the operation Qf the nobile
conmuni cat IYETHiaiiem and sFrans@l tothe anteusadi aph Ehens fatasditeIbWosane as

th f the first di . ti || Lt t he .net hod of
S R I T LYR
di ff t h ft flrst di | 1 3 di i

G st Jaannyg Rediditeled MimBiRal! bhstad anpRon 10

to the 25 i@gteggoﬂﬂ%mi e ARdT keahdWitd " e eiPRTMBRALPS W Hidb1Ted. 6.

| ocation-r I nformati on dat abase GA54 according to the second

enbodi mentstatiwreMS8nal i ke subnmenu data corresponding to each area nane
stored in area nanme conversion table TBL. Specifically, the data of subnmenu
i tens correspondinnghiso manngrea rondigumtion2ths phRWwHos retpiavale of1- chone,
Shi buya" i.n¢l udes. "restaurant. inf %{ I e theater,i nio mat i on",

mation”, .o
“shop i nf IPHATTRHIORAR 66 RETTORREY MR WBERAIFIF YAlotemVaIcon henIMEmStat | o',
for e}l &1ab1e8" fife gateway server to reduce the burden of processing.

Alternatively, only an area name and a correspondent code are
transmitted to Internet INET. Because information by which the
user can be specified does not exist, if another person illegally

acquires an area name or a correspondent code on Internet INET,

15 user privacy is protected.

[2] Second embodiment
Because the configuration and the operation of the mobile
communication system according to the second embodiment is the
20 same as those of the first embodiment, an explanation will be
omitted. The method of storing information in location-related
information database GWS4 is different from that of the first
embodiment. Fig.11 is a diagram showing the memory content of
location-related information database GWS4 according to the
25 second embodiment. Unlike the first embodiment shown in Fig.6,
location-related information database GWS4 according to the
second embodiment stores unalike submenu data corresponding to
each area name stored in area name conversion table TBL.

Specifically, the data of submenu items corresponding to the area



information relating to restaurants in "1-chone, Shibuya, the URL 5 of a
site providing information relating to "restaurant A" or the telephone
nunber of Foggpﬂ wigpt A", etc. Location-related information 1dMARBEHGCNEA
according to e pr esent enbodi mrent has a subnmenu item for every area nane;
‘on acquiring an area nane gat eway server GA5 can quickly read 10 out
correspondi ng | ocation-related informat22n. That is, unlike in the first
enbodi ment, using an area nanme as a search key is not needed in the second

embodi Ment nk e searehbfite,! Bhithoya't eintRdles nf gdrabirant dahfdpgrat¥gs, Thus,
the burden of processing associated with the retrieval function in fhe

gat eway setmerviiesthidatesdirfedmatndnt hé shepontfermationhtamdisss qmwsand e a
qui ck response to a request of location information by the user. The
i nventi on the sabment semo " sgdanrant dohorgatsen ondost exampkhostoramt i oned

VAR 2000 aafermaon rELRA Y KiviedhdRe JhodnaliecShihiGahe VR 5
networ k. S SR TBIAEaPRormBuIdh seRifine fo: el BOERR! 2 Sednircer
connecti ng 11 hblnesltmﬂﬂ; ﬁf "i“éét‘ﬁu}ﬁﬂt??’coéﬁ network, conprising: a first

process of uiring, e relay center’, a retrleval request and | ocati on

nf or mat i on’of t]becﬂnblrﬂ—ﬁehttedlmfowmathom@aafbﬁse‘ GWSheacobrdimgitel i on to
the retrieval server; a second process of assigning, by the relay center,
an identi fnhcapr@smtodmhmﬂtment hesra submenyudem fandeeemiiangatmame;
identification cade and the | ocation information nobile station to

t he
the retri ecvmacgmwmg an aFe? MAINe BAEWAY SEE¥ETi ¢ &I’Sbgamﬂuweklm &¢ad server,
the iggntify @B}P&pcoorﬂfmaé]‘flocatlon—relatcd information. That 1s, unlike in

the first embodiment, using an area name as a search key is not
needed in the second embodiment for searching location-related
information database GWS4. Thus, the burden of processing
associated with the retrieval function in the gateway server is

15 reduced, and the second embodiment makes possible a quick
response to a request of location information by the user.

The invention is not ]imite‘d to specific configurations of
the above-mentioned embodiments and can take various forms
within the confines of claims.

20



the location information, searching information resources |ocated in the
first network wusing the location information as a search key, and thereby
acquiring location-related information associated with the {QovRaR 2006

i nformation; a fourth process of sendlng, by the retrieval server, the

| ocation-related information and the23dentification information to the
relay center; and a fifth process of receiving, by the retrieval server, the
| ocation-related information and the identification informtion, and
sending the location-related infor tlog to the nobile station which sent
the retrieval request to which the CFGOMSi fi cation information was assi gned.
2. An information retrieval nethod according to Caiml1, wherein: the

retri eval server npri.ses a database storing location informatjaon in
associ at ilon wi mln grmatipn gstrigal gethad iad mebils cammurcationysier ngludingnt to the

| ocationg x‘eﬂ{é%l"?érb&neorﬁ‘l@&e& he a hist ‘i’wﬁ&&ﬁ% SnSHIRPARAS s P& B?'aﬂ%eoﬁdf the
retrieval server, the database wusing:t | ocation informati on as a search

key, and n@h@f@bwch@qwiam PRItGT] PRONEetingr H@t ﬁ@h netyenslo cvish dbe wpeomdt atwpikeat i on

i nformati.g ﬁl rigingAn i nformation retrieval nmethod according to Caiml,
wherein: t B %rleval server conprises a database storing |ocation

i nf or mati on i na fasiquesess pHacqminng, Ry lthaielgyagoter, aretnryal raquestahdleratipon to an

| nf or mat iy drh AR e h%‘bﬂké%ho&@vh%‘%:%@&ﬁ ﬁ%@h h%h&elg@eé[ %A o't hé PJtRéJEFt o

and the t process conprises searc server,
dat abase semvsi;ng the | ocation information as a search key, and thereby

acquiring a i nke&%glpro@et%%of 28 C@gnrgg‘bk th[ r@? Céanf%r 'a?nri rﬂff?cagaﬁ fﬁ& to4£he An

information refrreva 3d*3 m’1L, erein: € second

net wor k irstriavalodyjuest, amrhmmdmgahe mnnﬁtamnlcodeand thg lodationuhfiolreatiat eftthen; and

t he Iocatl%ng {)j]&orrtnah_l s dentification information of a base station

whi ch i s MI%ESEYER 9 rﬁtélem)lt?f:’fvg *communi cati on network and conmmunicates with
the nobile st atthiedprocess of receiving, by the retrieval server, the identification code and

the location information, searching information resources located in the first network
using the location information as a search key, and thereby acquiring location-related
information associated with the location information;

a fourth process of sending, by the retrieval server, the location-related
information and the identification information to the relay center; and

a fifth process of receiving, by the retrieval server, the location-related
information and the identification information, and sending the location-related
information to the mobile station which sent the retrieval request to which the

identification information was assigned.

2. An information retrieval method according to Claim 1, wherein:

the retrieval server comprises a database storing location information in
association with link information to an information resource relevant to the location
information; and

the third process comprises searching, by the retrieval server, the database
using the location information as a search key, and thereby acquiring link information

associated with the location information.

3. An information retrieval method according to Claim 1, wherein:
the retrieval server comprises a database storing location information in

association with a link page listing link information to an information resource relevant



5. Arelay center connecting a first network to which a retrieval server is
connected with a second network serving a nobile station, the relay center
conprising: acquiring means for acquiring a retrieval requestse MIAR RO@ALI ON
informati on of the nobile station which are sent fromthe nobile station to
the retrieval server; retrieval reque means for assigning an

I dentification code to the retrieval request acquired by the acquiring
means, andthedogaioh infgrmhdteon: etd | eval server to search for |ocation-rel ated

i nformati on assocj,ated with the.locatian infoqrmti.on,acquired t he
oo 1t mean BRI Rt st e o Podbd aeeual Ferhe il dafatiane

i nf or mat iugingt the tibeatioheinfértnation Sa3r ¥ searc i@y, andlitigetiye adquiring taelink gage vi ng
fromthe retrieval, server, the, location-related infornation obtained as a
resul t oS r‘?é‘FPiﬁdo‘ﬁtl‘Bni“Ef@H??tfqncation code which was sent by the

retrieval request neans, sending the location-related information to the

nmobil e station which sent the retrieval ,requeft, to ich the identification
i nf or mat ifen wad\n 15 tienyretrieval method according to Claim 1, wherein:

the second network is a mobile communication network serving the mobile
station; and

the location information is identification information of a base station which is
included in the mobile communication network and communicates with the mobile

station.

5. A relay center connecting a first network to which a retrieval server is
connected with a second network serving a mobile station, the relay center comprising:

acquiring means for acquiring a retrieval request and location information of
the mobile station which are sent from the mobile station to the retrieval server;

retrieval request means for assigning an identification code to the retrieval
request acquired by the acquiring means, and requesting the retrieval server to search
for location-related information associated with the location information acquired by the
acquiring means by sending the identification code and the location information to the
retrieval server; and

sending means, after receiving from the retrieval server the location-related
information obtained as a result of a search and the identification code which was sent
by the retrieval request means, sending the location-related information to the mobile
station which sent the retrieval request to which the identification information was

assigned.



