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| nvention: MOBI LE COVMUNI CATI ON SYSTEM AND METHOD Det ai | ed Deszy r%pg: zﬂnz
the Invention: [0001] [Field of the Invention] The present invent

relates to a nobil e conmmuni cation systemand a nethod for calling, at a
designated tine, a portable tel ephone termnal or a PHS termnal l|ocated in
a specific comuni cation area, or for providing information concerning such
a termnal. 2 7 AU G 2002 2 [0002] (;Background Art] Portable tel ephones

and PHS term nals, which have becone very popul ar devices, ar ! n F
today. Paralleling the enploynment of such devices, practical mmmmm lwummm
made of a service whereby the location of a nobile termnal, such,gsg.a
portabl e tel ephone or a PHS term nal, can be derived frominformation

aCQUi red for a base station conmuni cati on area wherein the rmbI““mﬂl"“m“m|||||||"I“||||||

*G00002*

SPECIFICATION
Title of the Invention:

MOBILE COMMUNICATION SYSTEM AND METHOD

Detailed Description of the Invention:
[0001]

[Field of the Invention]

The present invention relates to a mobile communication
system and a method for calling, at a designated time, a
portable telephone terminal or a PHS terminal located in a
specific communication area, or for providing information

concerning such a terminal.



termnal is located. In addition, a nethod whereby individual term nal
attributes, stored in a database, can be used to select a congurgAgﬂs?mq%)
terminal is disclosed in Japanese Patent Publication No. Hei TO0-3262471, .
Hei 8-256142, No. Hei 10-322397 and No. Hei 9-91358. Furthernore, a nethod
for neasuring the strengths and the phases of signals exchanged by three
base stations and a nobile termnal, and for using the obtained results to
specify the location of the mobile teryinal is disclosed 2 7 AUG 2002 3
i n Japanese Patent Publication No. Hei 10-234071. [0003] However, when the
only correspondence is that between a communi cation area and the |ocation
of a nobile termnal, it is not always possible to designate a specific

| ocation EHP2b sel ect a communi cation designation. Wen, for exanple,
railway stations B and C are included in comuni cation area A and a

comuni catsnrk@hesindasieon is to be selected as a "nobile termnal in
comuni cation area A " those nobile termnals not only near station B but

al so nearplaliph EoaLBnaelert ot apROMUBhPALI 9N ARSIINAELIRS hahon! ¥ a

nobil e term nal near station B can not ected. (0004] Likew se, when
railway station D included in _both ¢ nnunieg“&gya?reas E and F, and a

| S
Corm nal kY ReEpeR gevices, ' are’wldelVTuse

Paralleling the employment of such devices, practical use
is being made of a service whereby the 1location of a
mobile terminal, such as a portable telephone or a PHS
terminal, can be derived from information acquired for a
base station communication area wherein the mobile

terminal is located.

Iin addition, a method whereby individual terminal
attributes, stored in a database, can be used to select a
communication terminal is disclosed 1in Japanese Patent
Publication No. Hei 10-326241, No. Hei 8-256142, No. Hei

10-322397 and No. Hei 9-91358.

Furthermore, a method for measuring the strengths and the
phases of signals exchanged by three base stations and a
mobile terminal, and for using the obtained results to

specify the location of the mobile terminal is disclosed



is to be selected as a conmmuni cation designation, nobile term nals that
communi cate with base stations in communication areas E and E, are sel ect ed,

but a nobile 2 7 A UG 2002 4 termnal near station D and ébﬁnﬂﬂﬂ@a?@g%
only with a base station in comunication area F can not be sel ected. n

if a conmunication area wherein a nobile station is present is added to a
dat abase for the selection of a nobile term nal for comunication, the
above problens are not resolved. [0005] In addition, conventionally, to
sel ect a communication terninal, the comfhunication area for a conmunication
destination and a tinme zone can not be designated based on the detected

| ocation of a single nobile termnal, or the attributes éhobbies, age,
etc.) of anretaprepsecBatabt Bubddspiignedo [ dtvoe] 4 Y ths to be Sol ved
by the Invention] The present invention is provided to solve the above
menti oned problens of the background art, therefore, one object is to
provi de a nobile conmunication systemfor designating a specific |ocation
and for sej@eding a call

However, when the only correspondence is that between a
communication area and the location of a mobile terminal,
it is not always possible to designate a specific location

and to select a communication designation.

When, for example, railway stations B and C are included
in communication area A and a communication destination is
to be selected as a "mobile terminal in communication area
A," those mobile terminals not only near station B but
also near station C are selected as communication
destinations, and only a mobile terminal near station B

can not be selected.

{0004}

Likewise, when railway station D 1is included in both
communication areas E and F, and a terminal near station D
is to be selected as a communication designation, mobile
terminals that communicate with base stations in

communication areas E and F are selected, but a mobile



21 AUGZ2 002 5 destination and a nethod therefore. It is another object

of the present invention to provide a nobile conmunication sy%thAﬁnggmg
nmet hod for designating a specific location, a tine zone and an at’t Z()

select a call destination. [0007 ] [Summary of the Invention] [First nobile
communi cation systen] To achi eve the above objects, according to the
present invention a first nobile comrunication system for calling one or
nore nobile stations |ocated within a designated comruni cation area,
conprises: for storing the |ocations | ofat i on storage neans, of the nobile
stations; designation accepting neans, for at the |east accepting the

stati ons; desi gna o at the least : |
baced on (I H LD BASEomMAANLOR /o A cHONRT & SCordlt f GRaF RoRs P & he

mobil e stations to select the nobile stations to be called; and calling
means, forstaliiemginheorpBnleatiani efsasd] ealedods hhesedFTtedstations to
be call ed. 2 7 AUG 2002 6 [0008] Preferably, in a nobile comunication
system for placing

Even if a communication area wherein a mobile station is
present is added to a database for the selection of a
mobile terminal for communication, the above problems are

not resolved.

[0005]

In addition, conventionally, to select a communication
terminal, the communication area for a communication
destination and a time zone can not be designated based on
the detected location of a single mobile terminal, or the
attributes (hobbies, age, etc.) of a recipient can not be

designated.

[0006]

{Problems to be Solved by the Invention]

The present invention is provided to solve the above
mentioned problems of the background art, therefore, one
object is to provide a mobile communication system for

designating a specific location and for selecting a call



calls in a designated tinme zone to one or nore nobile stations |ocated
within a designated comruni cation area, at the |east, the deg gnhatiaon
accepting nmeans accepts the designation of the time zone andi %e%{dﬁi 2@[]2
station selection neans selects the nobile stations to be called, based on
t he accepted communi cation area and the tinme zone and the stored | ocations
of the nobile stations. [0009] Preferably, a nobile comrunication system
conprises: a base station to be connected by radio to the nobile stations;
and a calling device, which includes th& |ocation storage neans, the

desi gnati on accepting nmeans, the nobile station selection neans and calling
means, for, c thelﬂﬁbile tati ons via the base station, wherein each

[1in
of the noﬁ@ﬁg¥ﬂﬁﬁ'QQn9 A RS PAcERPBRIGEPect i on neans for detecting the

| ocation of a nobile station, and |ocation notification neans for notifying
the calling device of the detected |ocation of the nobile station. 27 A
U G 2002 [0010] [Operation of first nobile comrunication systen] The first

nobi | e comuniscaldatheyséiefees PEOYhded iy it Nhvwepoidabte pebephena
net work conposed of base station conmunication areas, each of which has a
radi us of ;geMaralcommunication system and a method for designating a

specific location, a time zone and an attribute to select

a call destination.

{0007]

[Summary of the Invention]

[First mobile communication system]

To achieve the above objects, according to the present
invention a first mobile communication system, for calling
one or more mobile stations located within a designated
communication area, comprises: location storage means,
for storing the 1locations of the mobile stations;
designation accepting means, for at the least accepting
the designation of the communication area; mobile station
selection means, based on the accepted communication area
and the stored locations of the mobile stations to select
the mobile stations to be called; and calling means, for
calling the mobile stations selected as the nmnobile

stations to be called.



kil ometers. This system does not place calls to nobile stat|;g§,48 ted in
the communi cation area of a specific base station, but inste a H& ﬂEe
desi gnation of an absol ute communi cation area and places calls to nobile
stations located in that area. [0011] For exanple, incorporated in each
nobile station in the first nmobile conmmunication systemis a GPS (d obal
Posi ti oning System device. An individual nobile station uses a GPS device
to determine its current location (latigtude and |ongitude), which it
thereafter transmts to a server via a nobile conmunication network and the
Internet. [Location detection neans) In a nobile station, the | ocation

det ecti on nmeans, which 2 7 AUG 2002 8 is constituted by the above
descri bed [GP88Jevi ce, detects the |location (latitude and |ongitude) of the
nobil e station periodically, or upon the receipt of a request froma

server. [00t3eraa6ati PR ROtAdHLRE | eBm@ANIHa tHYn asPBbEhe fhat hPAcing
periodically, or upon the receipt of a request froma server, the | ocation

noti fi cat g9 ypaps. useqoLhe o a%#e rgﬂgg fOLIBL . ghi6h T e, congpg, et hod

for the conmmuni cati on o étween a DA and a portable €éphone,

to transmt tq the server .the recentl det cted locatiaon of the npbile
statjon. Statlons located wit 1n a desi nate communication area,

at the least, the designation accepting means accepts the
designation of the time =zone and the mobile station
selection means selects the mobile stations to be called,
based on the accepted communication area and the time zone

and the stored locations of the mobile stations.

[0009]

Preferably, a mobile communication system comprises: a
base station to be connected by radio to the mobile
stations; and a calling device, which includes the
location storage means, the designation accepting means,
the mobile station selection means and calling means, for
calling the mobile stations via the base station, wherein
each of the mobile stations includes location detection
means for detecting the location of a mobile station, and
location notification means for notifying the calling

device of the detected location of the mobile station.



[0013] [Location storage neans] In the server, the |ocation storage neans
stores and nanages nobile station |ocation data (latitudes agﬂ | ongi t udes,
or correspondi ng coordi nates) received fromthe nobile stati EQLA QUUZ
short mail format (or in the normal mail format when the short mail has
been converted into normal mail (Internet mail) at the gateway |inking

7 AUG 20p2 9 the Internet to the nobile comunication network). That is,
the |l ocation storage neans serves as a (atabase for the storage and the
managenent of the locations of the indi'vidual nobile stations. [0014]

[ Desi gnati on accepting neans] At the server, the designation accepting
nmeans accepts the designation of a comrunication area (latitude and

| ongi t ude,l98A0dor r espondi ng coordi nates) wherein a nobile station to be
called is located, and al so accepts the designation of a tinme zone wherein
t he nobi | ¢ Opkatitdor @beficad t atbh 51 ¢ ocamedni@Bibh [sMslield st ation

sel ecti on neans] For the server, the nobile station selection neans

oo ones e LSS0 S Sy OIS St S50Yiddu By aseRg! e
a portable telephone network composed of base station
communication areas, each of which has a radius of several
kilometers. This system does not place calls to mobile
stations located in the communication area of a specific
base station, but instead accepts the designation of an

absolute communication area and places calls to mobile

stations located in that area.

[0011]

For example, incorporated in each mobile station in the
first mobile communication system 1is a GPS (Global
Positioning System) device. An individual mobile station
uses a GPS device to determine 1its current location
(latitude and longitude), which it thereafter transmits to

a server via a mobile communication network and the

Internet.

{Location detection means])

In a mobile station, the location detection means, which



2 7 AUG 2002 10 At the server, the calling neans places a call to a

sel ected nobile station in the designated tine zone. Wen a Zdﬁqqﬂuyggkgg
pat h has been established with the nobile station to be called, the r
then provides information to that station. [0017] [ Second nobile

communi cation systen] According.to the present invention, provided is a
second nobil e communi cati on system for providing informati on concerning one
or nore nobile stations |ocated within a designated comrunication area,
each of the nobile stations conprising:edesignation accepting neans, for at
the | east accepting the designation of the conmunication area; information
transm ssion neans, for transmtting to ,another éﬁ%e station f ormati on
i ncl udi ng theCoReFhatren by %Eggﬁtgﬁséﬁﬁﬁﬁﬁfg oAC¥IESy | i on
receiving neans, for receiving the transmtted information; |ocation

det ecti on emnslo¢atidet eddphgtude | Gowt i ohPdiug®bi | efst &hieonmadxid.e

i nformati on provision neans, for providing informati on when the detected

2 ~ au ~ 2002 idn | eeaticii f11he wrbi hpoht alhé@n riesatigthi Bft he cayuaedtcati on
area included in the received information. [0018] [Operation of second

mobi | e cogﬂgﬁbc t] stem Unlike the first nobile conmunication system
the second nD i?eéggﬁgﬁhication systemis provided by using a PHS

conmuni cati on network, wherein a base station has a comunication area with
a radius of about 100 neters, or by using both a PHS comuni cati on network
and a portable tel ephone system This system provi des adequate neans for
direct contRihl2hti ons between nobile stations, w thout a sever being
required. In this system one nobile station transmts information to other
nobi | e st alloost hod abttliécaadent meanddsi gnates a conmuni cation area, and
each of the

For a mobile station, periodically, or upon the receipt of

a request from a server, the location notification means
uses the short mail format, which is the common method for
the communication of characters between a PDA and a
portable telephone, to transmit to the server the most

recently detected location of the mobile station.

[0013]

[Location storage means]

In the server, the location storage means stores and
manages mobile station location data (latitudes and
longitudes, or corresponding coordinates) received from
the mobile stations in the short mail format (or in the
normal mail format when the short mail has been converted

into normal mail (Internet mail) at the gateway linking



ot her nobile stations determ nes whether it is located wthi ngl?e '
desi gnated conmmuni cation area. \Wen a nobile station determ nés/i AUG ZUU

| ocated within the designated area, it displays the information that it
receives. [0019] [Designation accepting neans] 2 7 AUG 2~~~ 12 In a

nobil e station that acts as an information source, the designation
accepting neans accepts the designation of the |ocational range (latitude
and | ongi tude, or correspondi ng coordi nages) of a nobile station to receive
a call. [0020] [Information transm ssion neans] For the nobile station that
acts as an information source, the information transm ssion neans uses, for

exanpl e, the short il forpmpt to.t.ransmn to the other nobi]|e stations,
desired infor napft“gﬁg%rtfd tg%f gﬁﬁatn}o(?nllceongé}rmﬁ}lﬁécFﬁéogesrlleg%‘écf]fblﬁL' of LI?"r?et
comuni catjon area. [002]] [Information receiving neans] I n each nobile
station, the i §h6r R GdhlPRCELATRGNTRAZNF e CEQTMES a28har t dahrPasfAcIfiwdi ng

the desired information and the information for designating the
comuni catiiloe ateaxade 0682 |the 2médnade®@e23020f3 fH®cabican idetsectd £ ortheeans]
For each nobile station, the |location detection nmeans is constituted, for

exanpl e, bynonei @hal hgoBhoveséesgbinked GPS devices, which is used to detect
the | ocation of the
(0014]
[Designation accepting means]
At the server, the designation accepting means accepts the
designation of a communication area (latitude and
longitude, or corresponding coordinates) wherein a mobile
station to be called is 1located, and also accepts the
designation of a time zone wherein the mobile station to

be called is located.

[0015]

(Mobile station selection means]

For the server, the mobile station selection means
searches the database to select a mobile station present

in the accepted communication area.

{001l6]

[Calling means]



nobil e station (latitude and | ongitude, or correspondi ng coordjnates).
[0023] [Information provision neans] At each nobile station, wﬁéh‘Agﬁégth
detected | ocation (latitude and | ongitude, or correspondi ng coordin f
the nobile station lies within the comruni cation area (longitude or

| atitude, or corresponding coordinates) that is described in the received

short mail, on a display device the information provision neans di spl ays,
for a user, the information included in &ye short mail. If the |ocation of
the nobile station is outside the conmunicati on area designated in the
short mail, the information provision neans does not display the included

i nformati f ) 2
connunica??%nq%% hgﬁﬁﬁﬁgﬁorgﬁ
comuni cati on nethod, for calling qgne or nore nobile stations |ocated
within a de’lgpbeddneBittinceation dledPecifidalehet ¥R pgOBE: storing the
"l ocations of the nobile stations; at the | east, accepting the designation
of the communi cation area; based on the accepted communi cation area and the
stored | ocations of the nobile stations to select the nobile stations to be
cal l ed; anghé&grl ld Nngohten BBt L EnStdONBaselved £d s aba sl | Rishatdans to
be called. [0025] (Second nobile comrunication nethod] Provided is a second
nobil e co i cati o] or__pravkding i r i C ni r

nor e nDbiFﬁyg%ggiS%QaﬁgégtgﬁIw?Fhiggggggéigﬁggegg%%ﬁgﬁnicéﬁéo af@gﬁﬁgach
of the nobile stations, at. the | east, accepts the designation of the
connunicat?%ﬁoﬁ?@ iopr ERsfhes 8624t er nobile station information

i ncl udi ng the designation of the accepted conmuni cation area; receives 2
7 AUG 202

AUG.3909 14500241 LLELES! TODLLE) o o

e
ng resent 1nvention a Tirst

[0017]

[Second mobile communication system]

According to the present invention, provided is a second
mobile communication system for providing information
concerning one or more mobile stations located within a
designated communication area, each of the mobile stations
comprising: designation accepting means, for at the least
accepting the designation of the communication area;
information transmission means, for transnitting to
another mobile station information including the
designation of the accepted communication area;
information receiving means, for receiving the transmitted
information; location detection means, for detecting the
location of a mobile station; and information provision

means, for providing information when the detected



15 the transmtted information; detects the |ocation of a nobile station;
and provides informati on when the detected | ocation of the n?b'g M?ﬂﬂ?
is within the conmunication area included in the received inTo 1"0IT.
[0026] [First recording nediun] According to the present invention,
provided is a first recordi ng nedium for each of nobile stations of a
nobi | e conmuni cati on system that conprises a base station to be connected
by radio to the nobile stations, and a15alling devi ce that includes

| ocation storage nmeans, designation accepting neans, nobile station

sel ecti on neans and cal i ng rreans for calling the nobile stations vi a the
base station, the fi recordin lum stori ro ramto pe

comput o 1GCaHE00 6% MRt b JSRELAED 1§ HENIGL IS Corten FepFEen”
station; and notifying the calli ng devi ce of the detected | ocation of the

mobi | e st arieen inGOTAEd [iSecdml reeoidedgintdruatinBeording to the present
i nvention, provided is a second 2 7 AU G 2002 recording nmedii: mfor each

ey _:~obi | E stations of a nobi |e communication system for pro--ding
nf or mati or ~ concer ni ng
[0018]

[Operation of second mobile communication system]

Unlike the first mobile communication system, the second
mobile communication system 1is provided by wusing a PHS
communication network, wherein a base station has a
communication area with a radius of about 100 meters, or
by using both a PHS communication network and a portable
telephone system. This system provides adequate means for
direct communications between mobile stations, without a
sever being required. In this system, one mobile station
transmits information to other mobile stations and at the
same time designates a communication area, and each of the
other mobile stations determines whether it 1is located
within the designated communication area. When a mobile
station determines it is located within the designated

area, it displays the information that it receives.

[0019]

[Designation accepting means]



one or nore nobile stations |located within a designated co ni cation area,
the second recording nmediumstoring a programto permt a co ZItAUG%OZ
execute the steps of: at the | east, accepting the designation of the =
comuni cation area; transmtting to another nobile station information

i ncluding the designation of the accepted conmunication area; receiving the
transmtted information; detecting the location of a nobile station; and
provi ding i nformati on when the detected %ocation of the nmobile station is
wi thin the communication area included |1 the received information. [ 0028]

[ Preferred Enbodi ments] [First Enmbodi nent] A first enbodi nent of the
present invention w.ll now be described, [0029] [ Conmmunication system 1)

2 7 A a ~Pooz Prhile jstatipRgtimtsnddbfg 2ah Sxarpiferdatajengfbresr a

first conmmunication system 1 for which the first nobile comunication

met hod of thise drrssispreticwentcoptisgappbihned achepts dievdesni Fngtion blie

conponent parts of the system 1l are a portable tel ephone system 2, a server

12, the | fahernetot@@iond a gahgway l(@dtitude and longitude, or
corresponding coordinates) of a mobile station to receive

a call.

[0020]

[Information transmission means]

For the mobile station that acts as an information source,
the information transmission means uses, for example, the
short mail format to transmit, to the other mobile
stations, desired information and information concerning

the designation of the communication area.

[0021]

[Information receiving means]

In each mobile station, the information receiving means
receives a short mail including the desired information
and the information for designating the communication

area.

[0022]



The portabl e tel ephone system 2 includes a wire conmuni cati on network 200,
a plurality of base stations 202-1 to 202-i to 202-n (one of which will,

herei nafter, be referred to sinply as a base station 202 whe payticul ar
base station is not specified), and a plurality of portable R%ﬁ%ﬂﬁ@ﬁ%%ﬂoz
nobil e stations 22-1 to 22-j to 22-m (one of which will, hereinafter, be
referred to sinply as a nobile station 22 when a particular base station is
not specified). It should be noted that nobile station 22 is al so
described as a "client” to distinguish it froma server 12. 2 7 AU G 2002
18 [0030) The communi cation system 1 accepts the designation of an area

that is not, related to the. jcation area of a base station 202, and
pl aces a cgl'cfc%%l%n n%%‘f %'?1'3@2%%11 , in the designated area, for which it
thereafter_provides a _service, such as the delivery of short nail )
(her ei naf tRL  @pFhn@APiile debheanas tEenal PCRheAR 9§tE GiotOHt RerRFsd S
specifically identified). [0031] [Internet 100] The Internet 100
facilitat epndiel excdhdngdoaf esatmpby, t iy seneerofl2thed dlevgatewayr ibGR]
[ 0032]

GPS devices, which is used to detect the location of the

mobile station (latitude and longitude, or corresponding

coordinates).

[0023]

[Information provision means]

At each mobile station, when the thus detected location
{latitude and longitude, or corresponding coordinates) of
the mobile station lies within the communication area
{longitude or latitude, or corresponding coordinates) that
is described in the received short mail, on a display
device the information provision means displays, for a

user, the information included in the short mail.

If the 1location of the mobile station is outside the
communication area designated in the short mail, the
information provision means does not display the included

information for a user.



[ Gateway 102] The gateway 102 receives fromthe portable tel ephone system 2
short mail data in a format appropriate for internal transm SSI \AQEQ
the portabl e tel ephone system 2. The gateway 102 then converts the 0@2
short mail data to obtain normal mail (Internet mail) data in a format that
can be transmtted across the Internet 100, 2 7 AU G 2002 19 and
transfers the nornmal mail data to the Internet 100. The gateway 102 al so
performs reverse processing, thus inplenenting the bidirectional

transni ssion of data between the portabfte tel ephone system 2 and the

I nternet 100. [0033] [Base station 202] The base station 202 connects a
nobi | e stafééag ﬁz to the wre comuni cati on network 200, via a radio
comuni cat % th of several kilometers, for the bidirectional

transm ssion of audi o data and short mall data. between them [0034] [Wre
communi cat | Bht fiet WPkl 200p™HE I GRLd oBo MR i on network 200 includes a
switching center, and provides a required function for portable tel ephone
conmuni catAccmrdiM@reas t hehev r presemini catvent iehwork 200rseceimodsi ldat a
fromthe Internet 100 via the gateway 102, and transmts 2 7 ac~r zooz

20 the dat@hRuheatvbhl emétﬁbti(?n 23rVi éalﬂ@n@as%n%t algyon i  idoHiELei ves
data fromthe nobile statlon 22 via the base station 202, and transfers the

o o o EAPIERRE AR AP 1 b MOt e

station 202, with which it exchan%es audi o data and ihort mai | data [0035]
comprises the steps : storing the ocations of

mobile stations; at the least, accepting the designation
of the communication area; based on the accepted
communication area and the stored locations of the mobile
stations to select the mobile stations to be called; and
calling the mobile stations selected as the mobile

stations to be called.

[0025]

[Second mobile communication method]

Provided is a second mobile communication method for
providing information concerning one or more wmobile
stations located within a designated communication area,
each of the mobile stations, at the least, accepts the
designation of the communication area; transmits to
another mobile station information including the

designation of the accepted communication area; receives



[ Server 12] Fig. 2 is a diagramshow ng an exanpl e arrangenent for the
server 12 in the comunication system 1l depicted in Fig. 1. |s shown |n
Fig. 2, the server 12 conprises a CPU |22 including a mcro q&ﬁﬁg
menory and their peripheral circuits; an input device 124 including a nnuse
and a keyboard; a display device 126, such as a CRT display or a liquid
crystal display device (LCD); a communi cation device 128, such as a nodem
or a termnal adaptor (TA), 2 7 AU (g 2002 2i which is appropriate for use
on the Internet 100; and a storage deV|ce 130, such as a hard disk drive, a
CD-ROM drive or a magneto-optical disk (M) for reading and witing data on
a recording tednsmit2@®d Thaformattile ;sedeeect? seheeslasationnpuf era t hat
has a comuni cation function. [0036] Fig. 3 is a diagramillustrating an

exanpl e I ANYNEIE 1 Y3 dahar pRo3SULS" MIRANAE idh WIhER thceRtUadY the

server 12 depicted in Fi gs. As Is showmn in Fig. 3, the server

progran114 conpr S Qmmuni cati an, un 142. a _l.oc t|on

i nf or matiiH r&& g Fﬁ§860béﬂ e§% Hﬂﬂtl§uﬁféﬁipa£%§t585?8n6ﬁ§ 8 The DB
16 includes a | ocation DB 160, a personal DB 162 and a transm ssion

i nf or matdiEe (IHeRudeAcni bher kacEdNpdpBnformation.,

[0026]

[First recording medium]

According to the present invention, provided is a first
recording medium for each of mobile stations of a mobile
communication system that comprises a base station to be
connected by radio to the mobile stations, and a calling
device that includes location storage means, designation
accepting means, mobile station selection means and
calling means for calling the mobile stations via the base
station, the first recording medium storing a program to
permit a computer to execute the steps of: detecting the
location of a mobile station; and notifying the calling

device of the detected location of the mobile station.

{0027]
[Second recording medium]

According to the present invention, provided is a second



164. The communication unit 142 includes a transmtter 194 and 2 7 AUG

2' 002 22 a receiver 146. [0037] The server program 14 record t
recordi ng medium 120 (Fig. 2) is supplied to the server 12, ﬁ§7?2¥4§52902n1

the storage device 130 into the nenory (not shown) of the CPU 122, and is
executed. Wth these conponents of the server program 14, |ocation data
received fromthe nobile stations 22 anHSpersonaI i nformati on of users who
use the nobile stations 22 are stored in a database, one or nore nobile
stations 2PeFesaiad ive @l ¥esigrated topfrunic®atlicors e lekeas ecéald edobh le
designated tinme zone, and short mail data are transmtted thereto. [0038]

[ OS 140] Thenf&nl4Q tii®rans ppesat ifng Sysd-emisgchndsritbndons ¢dnedenarnky of
M crosoft Corp.) or OS/2 (trademark of 1BM Corp.), that manages and

controls t@geeybelcu;nggg %@ib@r s%:oaftg_\l'}?{esg mdutes: withinAY %@99§n§§eahe 5

140 supplies, for other software no a calendar and tinme information

used to place a call to a nDbiI% station 22 in a desi%ngted time zone.
[ 0039] communication area, the second recording medium storing a

program to permit a computer to execute the steps of: at
the least, accepting the designation of the communication
area; transmitting to another mobile station information
including the designation of the accepted communication
area; receiving the transmitted information; detecting the
location of a mobile station; and providing information
when the detected location of the mobile station is within
the communication area included: in the received

information. SRR

[0028]

[Preferred Embodiments]

[First Embodiment]

A first embodiment of the present invention will now be

described.

[0029]

[Communication system 1]



The OS 140 accepts data entered by a user (operator) at the input device
124 (Fig. 2), and accepts other data designhated by anot her opepator and
entered via the input device 124, or the storage device 130, a?d7inﬂBQm@2
on a display/input device 226 of a nobile station 22, a conmuni cation
destination, for the user. The OS 14 transmts these data to the
constituents (the transmtter 144, etc.) of the server program 14. To
sinplify the drawi ng, as needed, data exchanged by the OS 140 and the ot her
conponents are not shown in Fig. 3. [004 (Recei ver 146J The receiver 146
of the communication unit 142 receives mail fromnobile stations 22 via the
I nternet I0y. extiacts &Pagdahashowiie 41 agrampIeomrfarladnongbr a2 7 AU
G 2002 24 information (latitude and | ongitude, or correspondi ng

coor di nat es; n i nopj tati 2 I Lchemil | S.r:8ceived,
and outpu?éQEiQ égéﬁ ggégﬁgn¥he9¥%§3§i?ha?gfnﬁg?ﬁg?}gﬁpr%ggiéobﬁfgg%
[0041] [Transmttier, 144] The transmtter 144 generates one or re. mai
messages tFRIMHHEFHEECR hBefRed ﬁgmté &f PERES iﬁné’eﬁtdtq%ﬁ%???zﬁjr%%ed in

t he search results received fromthe search unit 152, and infornmation, such
as that received fromthe OS 140 (specifically, in the first enbodi nent,
information included in the first article of a transm ssion i nformation
table thatasmis beodascni bed.l aterthehideanpaiatt ipgrte &fgthé; sgadetwhat
hereinafter will be referred to sinply as tine-space information, as it
includes corauni cgid i &2 11 HEhOf d)dBerrOne, and GIPRHY cald ONthe

Internet 100, and a gateway 102.

The portable telephone system 2 includes a wire
communication network 200, a plurality of base stations
202-1 to 202-i to 202-n (one of which will, hereinafter,
be referred to simply as a Dbase station 202 when a
particular base station is not specified), and a plurality
of portable telephone mobile stations 22-1 to 22-3 to 22-m
{one of which will, hereinafter, be referred to simply as
a mobile station 22 when a particular base station is not

specified).

It should be noted that a mobile station 22 is also

described as a "client" to distinguish it from a server

12.



destination). Then, via the Internet 100, the transmtter |44 transmts the
mail to a nobile station 22 that has been designated a co i£aj |
destination. [0042] 2 7 AUG Z002 25 [ Locati onal infornam ErAU@i]Q&UZ
150] Fig. 4 is a sequence di agram show ng the processing performed by the

| ocational information processor 150 and the OS 140 of the server program
14 when entering information in the DB 16. As is shown in Fig. 4, the

| ocati onal information processor 150 oygputs, to the |ocation DB 160 of the
DB 16, locational information indicated by GPS data received by the
receiver 144 fromthe nobile stations 22, and the correspondi ng user nanes

of the rmpb{zlgoftations 22. In reply, the location DB 160 transmts an ACK
signal to the locational information processor 150. [0043] [Location DB

160] Fig._5 is a _diagram show l.ocat i irpfor ' t abhe oranaged by
the | ocat fBf ﬁgm’f%léllg%ﬂ ird s%y\glg?ﬁprlog%‘?n%%i lrtlzl?lflgi g&@%i&lﬁg?g 6 is a diagram
showi ng a personal information table manalged b%@ﬁ perstonal DB 1620;f agd Fig.
7 is a di ageamtdtedni hg aotr arehi ke ok O rf'dF nECBH L Ui AeSpace
information table) managed by a tinme-space DB 2 7 AUG 2002 26 169. The

| ocat i onabaksf arttetican P62t hembbplacesatd onalR2 tios 3 eBebPdd@® ot PR

| ocati onal information processor 150, and the correspondi ng user nanmes of

t he nobi | g,st ati,ongnd2 aeeigaeeiewed atiea,t hed®S Wlidom it hethiewperf devi ce
124 or !
provides a service, such as the delivery of short mail

(hereinafter, all mail is defined as e-mail when it is not

otherwise specifically identified).

[0031]
[Internet 100]

The Internet 100 facilitates the exchange of data by the

server 12 and the gateway 102.

[0032]

[Gateway 102]

The gateway 102 receives from the portable telephone
system 2 short mail data in a format appropriate for
internal transmission within the portable telephone system
2. The gateway 102 then converts the received short mail
data to obtain normal mail (Internet mail) data in a

format that can be transmitted across the Internet 100,



the storage device 130. Thereafter, a | ocation nmanagenent table, such as is
shown in Fig. 5, 1is prepared, stored and managed in the |ocation DB 160 of
the DB 16. [0044J A user nane is the portable tel ephone nunbgégbzéﬁgﬂghb?e
station 22 in the portable tel ephone system?2, and is also u

e-mai | address. Wen, for exanple, the tel ephone nunber of a nobile station
22 for a specific user is XXX- XXXX- XXXX, an e-nail|l address of
XXXXXXXXXXX@ABC. ne.jp (ABC is the provider's nane), for exanple, is

provi ded for that nobile station 22. [0095] [Personal DB 162] A personal
information table such as that shown in Fig. 6 2 7 AU G Z002 27 is

prepared Cheretpghbeersatiyrindlt kuinergapal doif eneBtidie ol el'O% SI mply
descri bed as personal |nfornat|on) by correlating the user nane of

nobi l e station ce d v 40, nal i_nf.or ma such
as the ho |esg8§8w5§ %g?sonéﬁ) gg?gg’o tﬁ§V%§§$ of Pﬁgsﬁépﬁ ne%b%ﬁoblle
station 22, that is also received via the OS 140. The thus prepared table

i s storediamd eRaiHgew | nthee JRidbrartbRnaé2. tmrangeisshal DR L62daééept s
information set up in the sanme manner as that provided for the |ocation DB
160. [ 004@JetWwEeare- spacpobBabi4] tTdhkephansmisysitem i 2f endattilomn Tabkened

ti me-space information table) shown in Fig. 7 is prepared by correlating
all the typrs of information (a nessage I D, a category, an effective tine,
an effective range designation nmethod, an effective range, the maxi num
nunber of comunication destinations, and the contents) that are received
via the OS 140. The thus prepared transm ssion information table is stored
and nanage% Qﬁthe ti me-space DB 164. The time-space DB 164 al so accepts

i nformatior?>3 7 AUG 2pp~ 28 set up in the same manner as that provided
for the location DB 160. In the transm ssion information table (the

ti me- spacd Baforstation t2k), information correlated with a user name wil |
be as described below. The information entered by colum across each |ine
(each lin&hd iv@sspatetiphorafd i copnettthe tmanshe ssitamionf araratd omhieabl e
(tinme-space information table) is that which as the contents of short mai

i s exchanggd-dycbheuseEdelod2 natdidhe 7obj | eist at iHu22. cbRARARL chEarhent s
of tinme-space information tabl e]
path of several kilometers, for the Dbidirectional

transmission of audio data and short mail data between

themn.

[0034]

[Wire communication network 200]

The wire communication network 200 includes a switching
center, and provides a required function for portable

telephone communications.

Whereas the wire communication network 200 receives data

from the Internet 100 via the gateway 102, and transmits



The transm ssion information table (the tinme-space informati onlzabl ein
Fig. 7) wll now be described. Under "Creator" is entered the r 2@02
prepared the transmi ssion information (time-space information). Under
"Message ID'" is entered a nunber, uniquely provided for each user nane,
with which it is possible, by 2 7 AUG Zpp~ 29 designating the |ocational
range of a transm ssion destination and a transm ssion tine zone, to
identify the time-space information typw to be provided for the nobile
station 22. The "Message ID' is used by the nobile station 22 to manage
received tinme-space information. (0048] Under "Category"” is entered an

attribut e theeddhpadaier fhae by ekicedatudier 20f it thButh £ge deshitiaid ons
of transm ssion information (time-space information) when, for exanple, the

nunber of ilecs i 2 S [ . ti r.ange,, d riched
bel ow excéedy tﬁ% E%&%?%rsn ﬁdu agr%gémr gé’?egu%ﬁisfg E\cétraté%glrrp 26,93859;2%0'
that corresponds to the _haobby or the tastes of a user is entered in the

" Cat egor y'PaSS uph2tEe048L 2rorands FEEPSEE S nehe dATE- diqyi tRRudRErSSt i s
entered, in which nonth, day, hour and m nute are each represented by two
nurmer al s. Mfervid drhexgmptwayt he28-di git nuneri cal 2 7 AUG 2002 30 set
"aabbccdd” is entered in the "Effective tinme" colum, nonth is represented
by aa, day by bb, hour by cc, and m nutes by dd.

In addition, the wire communication network 200
establishes a communication path with the base station

202, with which it exchanges audio data and short mail

data.

[0035]
[Server 12]
Fig. 2 is a diagram showing an example arrangement for the

server 12 in the communication system 1 depicted in Fig.

1.

As is shown in Fig. 2, the server 12 comprises a CPU 122
including a micro processor, a memory and their peripheral
circuits; an input device 124 including a mouse and a
keyboard; a display device 126, such as a CRT display or a
liquid crystal display device (LCD); a communication

device 128, such as a modem or a terminal adaptor (TA),



The "Effective tinme" provides the date on which transm ssion i fT"ﬁENB?MUZ
(time-space information) becones invalid. That is, the tine-space
information is transmtted in a tine zone extending fromthe setup of that
information to the date described in the "Effective tinme," and is not
transmtted after the effective tinme. [0050] Entered under "Effective range
desi gnation nethod" is a nethod for designating the |ocational range of a
di stribution destination of short mail bpcluding transm ssion information
(time-space information). Wen, for exanple, "1" is entered for the
"Effective range designation nethod," it neans that the absolute effective
range desjgnation nethod i s _used. \Wwen "2" i nt I ns t _the
relative lé’%lflecz‘r:lt ive ?gﬁégpéégi% na C|°l(ﬂ)n%rsn(eat hod i%gguslg{féjrné}?qi& ZCIUE(% 31

[ 0051] Entered in the "Effective range" co|lumm are nunerical values,
prepar ed PHOZETS: FBHCECH 18 O heSuEh f 86t | ¥ ePPEAgS S| §RavPon dretRolMent ry,
that specifically limt the | ocational range of a distribution destination
of short nwmiilve Speci &i cabhfpetwhept'ital( abdelkut MO f e€birvereadgegdesngnati on
method) is entered for the "Effective range designation nethod,"” provided
as the "E{keelinge daN0&n I5 des8tdPhgthegeuRunepi.cal val ues conprising the
| ati tude and the | ongitude at the center of the | ocational range of a mai
distribution destination and the radius of the range. But when "2"
(relative effective range designation nethod) is entered for the "Effective
range designation nethod," provided as the "Effective range’ is a pair of
two nuner iTEAC viFued nﬁ?Fg?ﬁgléhesﬁgg?snéﬁé fa SR ?BF&p Rumber )
of a nobile station 22 located at the center of the |ocational range of a
mai | di st coPIInGi¢addsan nitnohiend the radi us of the range. 2 ? AUG 2002
32 [0052] When the latitude and the |ongitude at the center of the
effective range and the radius of the range are designated, whether the

| ocations of individual nobile stations 22 fall within the effective range
can be detgfyggied based, for exanple, on the nethod described in "Standards
for survey of primary reference point in a precision geodetic network,"

I ssued byF&Qﬁ "éaﬁﬂﬁ §UQM%¥pkﬂ§tkﬁfﬁ%%Qaling an example arrangement

used for a server program 14 which is executed by the

server 12 depicted in Figs. 1 and 2.

As is shown in Fig. 3, the server program 14 comprises an
OS 140, a communication unit 142, a location information

processor 150, a search unit 152 and a database (DB) 16.
The DB 16 includes a location DB 160, a personal DB 162

and a transmission information (time-space information) DB

l64.

The communication unit 142 includes a transmitter 144 and



[0053] If, for exanple, the nunmber of products is limted in the
distribution of information (hereinafter referred to as the contents) for
providing a product, a nore preferable nmethod may be to limt ﬁk'ﬁﬁﬂﬁﬁIKE?
desi gnated nobile stations 22 as distribution destinations, rather
distribute information to an indefinite nunber of nobile stations 22. Under
"Maxi mum nunber of recipients" is entered the nmaxi mum nunber of nobile
stations 22 to which information is tosbhe transmtted when the nunber of
destinations is 2 ~AaG2002 33 limted. If, however, "0" is entered
for the "Maxi mum nunber of recipients,” the nunber of nobile stations 22
that may recej pofoenpation is not limted. [0054] Entered under
"Cbntentsé ggggﬁﬂggcgﬁggnts of the information displayed on a display/input
device 226 (which will be described later while referring to Fig. 9) of a
nmobil e station 22 that is a distribution destination. [0055) [Search unit
152) Fig. 8 is a sequence di agram showi ng the processing perforned by the
search uni®0382 of the server program 14 in Fig. 3 when performng a search
of information stored and nmanaged in the DB 16. As is shown in Fig. 8, the
sear ch unThelb2rwkanprder s dad ar@copdsd t bnnthequesioridd nichendd inem space DB
164, and receives in turn transmssion information (tine-space

i nformati i BGl i t EANS S infpg mat 5o ' ace

| nf or mat i o Panrd i PP e e e Y S 005 3 ey ad e renaged

he. data PEORRERG 68 0 i1 Sbpt ks BPIH 2 GREC oRParEY PF (A% erhcct ) ve

time" colum (transm ssion information {time-space information)) of the
transni sst8R-i ARGr At iSHE THHE

With these components of the server program 14, location
data received from the mobile stations 22 and personal
information of users who use the mobile stations 22 are
stored in a database, one or more mobile stations 22
located in a designated communication area are called in a
designated time zone, and short mail data are transmitted

thereto.

[0038]

[0S 140]

The O0S 140 is an operating system, such as Windows
(trademark of Microsoft Corp.) or 0S/2 (trademark of IBM
Corp.), that manages and controls the execution of other

software modules.



(tinme-space information table), which is stored and managed in the

ti me-space DB 164, a search is nmade of the information (Fig. ij l&lﬂ;%[ﬁ]d
managed in the |ocation DB 160, and the user nane (user nanez

corresponding to the locational range entered in the "Effective range" is
sel ected. [0057] Further, as is shown in Fig. 8, the search unit 152
perfornms a search of the information (Fig. 6) stored and managed in the
personal DB 162, and sel ects personal igformation, which is input
separately in order to further limt the transm ssion destinations of the
information (contents of tine-space information in Fig. 7), and a user nane

(user namgnd) QY erefy i Ns@op PYeEOr I e8RONGILRG L O ddiftware 7 AYIF12802 39

personal information. The search’unit 152 select's a user nane included in
bot h these _user, nanes  (user nanes_A and B)_ as. the user nane of .the mobile
oration 25RNAAE BRdadads TR AnsHe LPBn M | ha PG EhE Al of fme on
(the contents of the time-space information in Fig. 7), and outputs the
sel ect ed o®ilgarAtatolahe?? riahsai ¢eeignaled) 6488] zPng- 9 is a di agram
showi ng an exanpl e arrangenent of one of the nobile stations 22 of the
communi cation system1 in Fig. 1. Fig. 10 is a diagramillustrating the
arrangenent of a client program 24 that is executed by the nobile stations

22 and 32 (¢ in Figs. 1 and 22. As is shown in Fig. 9, the nobile
station 22 conprises a CPU 220, a flash nmenory 222, a keyboard (a nunber

key pad) The O0S 140 accepts data entered by a user (operator) at
the input device 124 (Fig. 2), and accepts other data
designated by another operator and entered via the input
device 124, or the storage device 130, and displayed on a
display/input device 226 of a mobile station 22, a
communication destination, for the user. The O0S 14
transmits these data to the constituents (the transmitter

144, etc.) of the server program 14.

To simplify the drawing, as needed, data exchanged by the

0S 140 and the other components are not shown in Fig. 3.

[0040]

[Receiver 146]

The receiver 146 of the communication unit 142 receives
mail from mobile stations 22 wvia the Internet 100,

extracts GPS data for fthe transmission of locational



224, a display/input device 226, a conmunication device 228 and a GPS

devi ce 230. 2 7 AUG 2002 36 In other words, the nobile stati ?172%(2832602
arrangenent whereby the GPS device 230 is additionally provide

portabl e tel ephone that includes not only a speech function but also a
short mail comunication function. [0059] [CPU 220] The CPU 220, which is a
so-cal |l ed one-chip m croprocessor, executes a portable tel ephone program
(not shown) to provide the functions ofy4a general portable tel ephone, i.e.
a speech function and a short mail comunication function. In addition, to
carry out the nobile conmmunication nethod of the present invention, the CPU
220 executiegdrie tdldrent (g oDt ade 24ahwhi dbnwiildudes deser i bedrbkspendihyl e
referring to Fig. 10) stored in the nonvolatile nenory (the flash nenory

222) of thedphidfialloNcezn; hA08AkH %cglllspl EEQHHS‘FVZ&C%%%@] wideR

dlsplayllnp eV|ce 22 conpris an LCD

and a transp ent input tablet that is, attach to di spl space
of the LCBE* (a%ﬁs SRt dRUfceCssBn @begi H@? d?%g?at¥ géﬁ
entered by the operation of a stylus at a GJU inage on the LCD dlsplay

devi ce, ar@cmitimmnasl tief aarat ton tieocpesor0lphe cllent program 24). Al so,
information entered via the keyboard 224 and at the

[0041]

[Transmitter 144]

The transmitter 144 generates one or more mail messages
that include the wuser name of the mobile station 22
included in the search results received from the search
unit 152, and information, such as that received from the
0S 140 (specifically, in the first embodiment, information
included in the first article of a transmission
information table that will be described 1later while
referring to Fig. 7; and that hereinafter will be referred
to simply as time-space information, as it includes
communication area of both of time zone and communication
destination). Then, via the Internet 100, the transmitter
144 transmits the mail to a mobile station 22 that has

been designated a communication destination.

[0042]



di spl ay/i nput device 226, and the contents of the tinme-space ingn i b
Fig. 7 included in received short mail, are displayed for a use Zn’ﬂw&%ﬁz

di spl ay/input device 226. [0061] [GPS device 230] The GPS device 230
receives a signal froman artificial satellite and detects the |ocation of
the nobile station 22. Thereafter, it generates GPS data (latitude and

| ongi tude, or correspondi ng coordi nates) of the |ocation of the nobile
station 22 and outputs themto the CPU 220 (the client program 24). 2 7
AUG 2002 38 [0062] [ Comrunication device 228] The conmuni cati on device 228
i ncl udes an antenna, a m crophone and a | oudspeaker for carrying out the

speech f uidd®niofalt hareemnatibhe peosasygati o devi ce 228 pernmits the CPU
220 (the client program 24) and another nobile station 22, or the server

12, to exig]?nge short il ati cation
net wor k 20 t he gg% e\/\gg 1%%11 %Qt heil?ﬁtréﬁnnetsq%?gg%ﬁ nttlgfedeﬂto carrgﬁout
the short majl co Eﬁ[ ctio L’10063 ai ent graméé.%] i's
shown i n B§GEOuRSA ¢ %n O‘b‘?‘ SR 241, 9t u‘i”é ah D ANd g
comuni cati on unit 242, a GPS controller 254, a locati onal i nformation
processorts0, 0and140DBo%60 thfhe s careranni 1 424whiepc| widsering

transmtter 294, and a receiver 246. As is described above, a program of
t he speecinfaemeitbon in the DB 16.

As is shown in Fig. 4, the locational information
processor 150 outputs, to the location DB 160 of the DB
16, locational information indicated by GPS data received
by the receiver 144 from the mobile stations 22, and the
corresponding user names of the mobile stations 22. In
reply, the location DB 160 transmits an ACK signal to the

locational information processor 150.

[0043]

[Location DB 160]

Fig. 5 is a diagram showing a locational information table
managed by the location DB 160 of the server program 14 in
Fig. 3; Fig. 6 is a diagram showing a personal information
table managed by a personal DB 162; and Fig. 7 is a
diagram showing a transmission information table

(time-space information table) managed by a time-space DB



2 ? AU G 2002 39 that is not directly related to the nobile c nj cation
nmet hod of the present invention is not shown in Fig. 10. [006 deaUa 26@2
program 24 is, for exanple, recorded on the recording nmedium 120, is
supplied to the nobile station 22, is |loaded into the flash nmenory 222 via
the storage device 130 that can be connected to the nobile station 22, and
is executed by the CPU 220. Wth this arrangenent, upon receiving a request
fromthe server 12 (the server prograneg4), the client program 24 transmts
short mail consisting of GPS data for the | ocation of the nobile station
22, or displays on the display/input device 226 the contents of timnme-space
i nformati qgqashown in Fig. 7 that is received fromthe server 12. [0065] [os
240] The OS 240 is an operating system such as Wdows CE (tradenark of

M crosoft Corp.), that is appropriate for a 27 AURp02 40 portable

t el ephone term nal or a PDA, and executes and manages the individual

sections of the client frqgran124.,ln addi tion, Q3]CS ﬁ4g,outp;%%,.to t he
i ndi vi duai’hSectPomkionat a infunanteR e@pythe ug@ﬁj i% FPhBTREPSo 284 and
t he di splay/input device 226, and information required to execute the
client progcamva4l Toowminphéefyldbaicgl t e fowtenign obrdates dor t B80S 240
and the other conponents is not shown.

and the corresponding user names of the mobile stations 22

are received via the 0S 140 from the input device 124 or

the storage device 130. Thereafter, a location management

table, such as is shown in Fig. 5, is prepared, stored and

managed in the location DB 160 of the DB 16.

[0044]

A user name is the portable telephone number of a mobile
station 22 in the portable telephone system 2, and is also
used as an e-mail address. When, for example, the
telephone number of a mobile station 22 for a specific
user is XXX -XXXX~-XXXX, an e-mail address of
XXXXXXXXXXXQ@ABC.ne.jp (ABC 1is the provider's name), for

example, is provided for that mobile station 22.

[0045]
[Personal DB 162]

A personal information table such as that shown in Fig. 6



[ 0066] [GPS controller 254] The GPS controller 259 controls taﬁ GZigge'
230 (Fig. 9). The GPS controller 254 uses data received from Z dﬁkﬁge
230 to generate GPS data for the location (latitude and |ongitude) of the
nobil e station 22, and outputs the GPS data to the |ocational information
processor 250. (0067] [Receiver 245] Z 7 AUG 2002 41 The conmmuni cati on
unit 242 establishes a radio conmunication path of several kilonmeters with
t he base station 202. The receiver 246yof the communication unit 242
receives short mail fromthe server 12 via the Internet 100, and outputs
data included in that mail to the |ocational information processor 250. In

order to provide fqr the, u . ntents o tipe- ce | ion
describedP?n bfﬁp Fiﬂﬂiﬁéﬁ%%ﬁ?ﬁ% gﬂed%ﬁwt%&ﬁﬁgceﬁggd%@hoﬂéégégﬁgﬁhe
recei ver 246 di splays themon the displqylingut de¥ice 226. Also, th
recei ver PRAECBURBHEE t ot#RECDB BB0 HER\Yre- 86568 1PEFor ndfi oPENEPRAEd i n
the received short mail. [0068] [DB 260] The DB 260 is used to store and
manage ti mefepmeéionf orbmmt icomr rterlatsimia t EHebyisdre newmei vaf 2he, moldile
accordance with the entries effected by the user at the nobile station 22,
the contegtstobnt heoti nB-esfasiGeed via the 0S 140, with personal
information, such as the hobbies and the personal tastes
of the user of the pertinent mobile station 22, that is
also received via the 0S 140. The thus prepared table is
stored and managed in the personal DB 162, The personal

DB 162 accepts information set up in the same manner as

that provided for the location DB 160.

[0046]

[Time~space DB 164]

The transmission information table (a time-space
information table) shown in Fig. 7 1is prepared by
correlating all the types of information (a message ID, a
category, an effective time, an effective range
designation method, an effective range, the maximum number
of communication destinations, and the contents) that are
received via the 0S 140. The thus prepared transmission
information table is stored and managed in the time-space

DB 164. The time-space DB 164 also accepts information



2 7 AUG?2002 42 information in Fig. 7 are displayed on the display/input

device 226. The DB 260 is also used for a overl apping recepti py }
process whereby, even when the nobile station 22 receives, on227n€ﬁ%@2&33?

occasions, short mail including the sane tine-space information, the
over | appi ng storage of the same information at the nobile station 22 is
prevent ed based on information, such as a nessage |ID, included in the
tinme-space information. The transm ssign of the tine-space information by
the receiver 246 to the DB 260, and the response (the return of an ACK)
transmtted by the DB 260 to the receiver 246 are perfornmed in the sanme
manner as i s shown.in gbg. 4, 0069% %Locatiogsl i nf or mat,i on %roceﬁgor 250]
Upon rece®fitngUR r &GueSPet r SATEheTEBPEEr 15 (5BRberPpPYSAEH 14PT t HBS

| ocational information processor 250 acquires GPS data fromthe GPS

cont rol | edogs4 igmd DRt s themto the transmtter 244, and notifies the
server 12 2 7 AUG 2002 43 (server program 14) of the |location (latitude
and longitude) of the nobile station 22. [0070] [Transmtter 244] The
transm tter 244 of the communication unit 242 generates short mai

i ncl udi ng 1GPS @@t a thegrimied fdom i, dhgc@idonat ah nE or PBLEONL PRECERSEE 250,
and transmts the mail to the server 12 via the Internet 100. In accordance
wi th the mani pul at.i Qn ser .of e . keyboard 224 .and t he.di spl ay/i nput
devi ce 226, P%g%ﬁﬁ%%ng%%éf 2441§F8%?@§ e fpégféﬁggggiﬁ?%?ha?ioﬁg?ﬁ Fig.
7, which is to be transmtted to the other nobile stations, 22, and in

addi ti on, PEMEpatielst SABr ESmedas i PR O We t PRS- Sk Rt bPRaeRERTSAd t he
designation of a locational range, and transmits the mail to the server 12.
In additi &y, a»nsededacrdestraashi t téne244 eactdeptlsitper sonatinafepaegei on
fromthe personal information table (Fig. 6), that the server 12 will use
t o reduce itnfe rdadiesn)of Fbi | ehst at tpARsA2sE6HSAr NAAESKmEBHoNNe table

di stri bution of
(time-space information table) is that which as the

contents of short mail is exchanged by the server 12 and

the mobile station 22.

[0047]
[Contents of time-space information table]
The transmission information table (the time-space

information table in Fig. 7) will now be described.

Under "Creator" is entered the user name who prepared the

transmission information (time-space information).

Under "Message ID" is entered a number, uniquely provided

for each user name, with which it 1is possible, by



2 7 AUG 2002 44 information, adds the personal information to the short
mai |, together with they tine-space information, and transm’tszﬁe
resultant short mail. [0071] [Operation of communication syste ]AdﬁGJZDOZ
operation of the comrunication system1l will now be described while
referring to Figs. 11 to 21. [0072] [Mail conmmuni cation processing] First,
the mail conmuni cati on processing perfornmed by the conmunication system1
will be described. Fig. 11 is a sequengg di agram showi ng the nail

comuni cati on processing performed by the comunication systeml1l in Fig. 1.
As is shown in Fig. 11, the nobile station 22 (a client, in Fig. 1 or 9)

transii t s q849Ghaaly NaVhEY 3 JURATRSST ORabYLM aPPT OB | 3t L3 0 bh%on
ele y s the s

;
portable t phone stem 2, and the gateway 102 receive ort mail
via the base, . Z . 7 AUG 2002 45 station 202 and the wire co nj at% n
network 2665 CHIE (el 162 EBROBIPS 1 Re keI GRASEhaRt TRTTCYHY ot Bonor mal
mai | form (Internet nail form aﬁgropriate for transm ssion across the

| nt er net IOBe-&R@Cer aldsha¥ma ten naypet ¢ Hee seFoBided d@tostshe heobider net
100. The server 12 thereafter receives the Internet mail transmtted by the
gateway 1G2at[i@®/2Z]2.In |i ke fashion, when the server 12 transmts |nternet
mai |, the gateway 102 receives it via the Internet 100. Subsequently, the

gateway 102 converts the received Internet mail into short mail, and
transmts the short nmail to the nobile station 22 via the wire

Connunica%h%n nﬁ%%@%%ezoPDan%f}h%s%%ﬁeb§ta£ﬂ8n1%9;ile station 22 to

manage received time-space information.

(0048]

Under "Category" is entered an attribute used to determine
a reduced number of distribution destinations of
transmission information (time-space information) when,
for example, the number of mobile stations 22 present in
an "Effective range" described below exceeds the "Maximum
number of recipients." For example, a symbol that
corresponds to the hobby or the tastes of a user is

entered in the "Category" column.

{0049]
For "Effective time," an 8-digit numeral set is entered,
in which month, day, hour and minute are each represented

by two numerals. When, for example, the 8-digit numerical



Finally, the nobile station 22 receives the short mail fromthe server 12.
2 7 AUG 200Z 46 [0074] [Locational information collection processing] An

explanation will now be given while referring to Fig. 12 farat rocessi ng
perfornmed by the server 12 (Fig. 1 or 2) when collecting |2&Eu&§H§Q002
information for the locations (latitudes and | ongitudes) of the individual
nobi l e stations 22. Fig. 12 is a sequence di agram show ng the | ocati onal

i nformation collection processing for 88e conmuni cation system1 (Fig. 1).
As is shown in Fig. 12, the locational information processor 250 (Fig. 10)
of the nobile station 22 (Fig. 1 or 9) requests GPS data fromthe GPS

controlle 54 iodigally, n.th bi, - .an 22 r.ecel from

t he serve%e 2 ?%%%FQ%%f| i%qﬁgé ?%g'H%Equgat#gﬁgﬁeﬁhgoﬁﬁhe%on$6¥§%95] The
GPS controller 254 permts the GPS device 230 to determ ne the |ocation

(1 atitude™aREP driyi FEREPSERtERe PY 2R2AURD2PY7 BRbi POULt aPY0f 22, 2PEcei ves
the obtained GPS data for the location of the nobile station 22, and
transmt sninuthe berver. 12 short mail in which the GPS data is included.
Upon receiving the short mail fromthe nobile station 22, the server 12
stores and manages in the |locational information table (Fig. 5) the user
nanme i ncluded in the short nmail and the correspondi ng | ocati onal

informati e vwgffective time" provides the date on which
transmission information (time-space information) becomes
invalid. That is, the time-space information is
transmitted in a time zone extending from the setup of
that information to the date described in the "Effective

time," and is not transmitted after the effective time.

[0050]

Entered under "Effective range designation method" is a
method for designating the 1locational range of a
distribution destination of short mail including
transmission information (time-space information). When,
for example, "1" 1is entered for the "Effective range
designation method," it means that the absolute effective
range designation method is used. When "2" is entered, it
means that the relative effective range designation method

is used.



(latitude and | ongitude). [0076] [Ti ne-space information transm ssion

processi ng] An explanation will now be given, while referri ngzz AIUG 2@
of the processing performed when the tinme-space information in Fig. 2

transmtted by the nobile station 22 to the server 12. Fig. 13 is a
sequence di agram showi ng the process of the conmmunication system1l (Fig. 1)
that a user prepares tine-space information (Fig. 7) and to transmt it to
the server 12. 2 7 AUG 20p2 48 [0077]34As is shown in Fig. 13, the user
prepares tinme-space information by using, for exanple, the keyboard 224 and
t he di splay/input device 226 of the nobile station 22 (Fig. 1 or 9), and
requests %@@%_Hhe nobil e station 22 transmt the tine-space information.
Then, the ﬁle station 22 transmts to the server 12 (Fig. 1 or 2) short
mai | including the tine-space information. [0078] The server 12 receives

t he short Endierad addni thed BHLfRetANsi | £2808("I 0FO2PIEs PiEer ABIEFACAL and
stores and nanages, as one entry in the transm ssion infornmation table
(time- space livrfsqr natepartdblia | acEdgdanyei witthe thee-"$posc OBrd 62anigre

ti me-space information included in the Internet mail. [0079] [ Personal

i nformati @@stilrgﬁm&?i Qe HHRPES SRy AN t&sR! arakicar il nowike i g while
referring to Fig. 14 for the processing perfornmed for the transm ssion by

the nobi | eiogaq:tﬂo%]?ngRg%ergpn%l &PEQE%Eit%n( F&QStJﬁ.PIaEQOH of short

mail.

Specifically, when mav (absolute effective range
designation method) is entered for the "Effective range
designation method," provided as the "Effective range" is
a set of three numerical wvalues comprising the latitude
and the longitude at the center of the locational range of
a mail distribution destination and the radius of the

range.

But when "2" (relative effective range designation method)
is entered for the "Effective range designation method,"
provided as the "Effective range" 1s a pair of two
numerical values comprising the wuser name (a portable
telephone number) of a mobile station 22 located at the
center of the locational range of a mail distribution

destination and the radius of the range.



processi ng perfornmed by the comuni cation systeml1l (Fig. 1)

prepares personal information (Fig. 6) and transmits it to the server

[0080] As is shown in Fig. 14, the user uses the keyboard 224 and the

di spl ay/i nput device 226 of the nobile station 22 (Fig. 1 or 9) to create
personal information describing an attribute, such as the user's taste, and
requests that the nobile station 22 tragsmt the personal information.

Then, the transmtter 244 (Fig. 10) of the nobile station 22 transmts, to
the server 12 (Fig. 1 or 2), short mail in which is included the personal,
user infoL§€%§?n (Fig. 6) . The server 12 receives this short mail as

| nt er net ,-and stores and nanages, as one itemin the personal
information table (Fig. 6) in the personal DB 162, the personal information
i ncl uded ¥herh&hentlatnidiugmi and they ey dbedeset] dowa) certest ofi e pace
informati on transm ssion processing] An explanation will now be given,
whil e refeffeagive Figmgdb5 and 16;hé or rtalEufd r soft i nehe nf eandki orare
transm ssi on processi ng, whereby, when one of the nobile stations 22 (Fig.

1 or 9) taé§§?hra§eap tihgesREYErtie (RdatioRs 20fShaidivBihal NGldKh 1@
(0]

time-space information (Fig. 7)(Fig. 13), the server 12 transmts short
mail to tQEaQ?the §5at%%ﬂlzzwithin the effective range can be

2 7 AUG 2f1 02 49 the server 12. Fig. 14 is a sequence diagrzmazafngng t he

determined based, for example, on the method described in
"Standards for survey of primary reference point in a
precision geodetic network," issued by the "Japan Survey

Institution."

[0053]

If, for example, the number of products is limited in the
distribution of information (hereinafter referred to as
the contents) for providing a product, a more preferable
method may be to limit the number of designated mobile
stations 22 as distribution destinations, rather than to
distribute information to an indefinite number of mobile

stations 22.

Under '"Maximum number of recipients" 1is entered the
maximum number of mobile stations 22 to which information

is to be transmitted when the number of destinations is



Fig. 15 is a flowhart showing the first time-space information
transni ssion processing for the comunication system1 (Fig. 17 AlBH2002
is a sequence diagram showi ng the first tine-space information transm ssion
processing for the conmunication system1 (Fig. 1). [0082] As is shown in
Figs. 15 and 16, at step 5101, for exanple, a nobile station 22-mtransmts
to the server 12 short mail including tinme-space information as shown in
Fig. 7. 2 7 AUG?2DD2 51 [0083] At sggp S102, as is shown in Fig. 11,
the receiver 146 of the server program 14 (Fig. 3), which is operated by
the server 12, receives mail fromthe nobile station 22, and the tinme-space

i

1

a

i nformati | uded in t il 1 seskor, ag i n,the, NSl SSi on
i nformati grr% Qt()%ldg (t hfeﬂti ﬁéwsgglggé i nfor rrl;s[di %ﬂqfag%ﬁe |%rFir%1.e 7)ﬁ|5%9§lﬁlen

time-space DB 16 4_. [0084] At step S103, the search unit 152 of the server
program 13V@Eeg. aF FESIREd Iy t héhserVarPed &fantpleilens tertiants ve2r ange

designation nethod (Fig. 7) used for the time-space information included in
t he recei ¢bdtnemay. rSiaeieve henBmtmat vahuési sot dndittlee.effective range is
desi gnated by an absol ute | ocation, programcontrol noves to step S105. In
the other cases, since the effective range is designated relative to the

| ocati on of one of the nobile stations 22, programcontrol noves to step
S104. [006{%]05,%] step S104, the search unit 152 searches the | ocational

Entered under "Contents" are the contents of the
information displayed on a display/input device 226 (which
will be described later while referring to Fig. 9) of a

mobile station 22 that is a distribution destination.

{0055]

[Search unit 152]

Fig. 8 1is a sequence diagram showing the processing
performed by the search unit 152 of the server program 14
in Fig. 3 when performing a search of information stored

and managed in the DB 16.

As is shown in Fig. 8, the search unit 152 transmits a
data acquisition request to the time-space DB 164, and
receives in turn transmission information (time-space
information), included in the transmission information

table (time-space information table in Fig. 7), that is



2 7 AUG 2002 52 information table (Fig. 5) in the |location DB 160 by using

the first value (the user nane, e.g., 090456789012, the firsqa/ i
value (the user nane) in the effective range of the second ro qrgﬁéﬁggbgz

in the effective range of the tinme-space information included in the mail
As a result of the search, the search unit 152 obtains the | ocational
information (in this case, lat. 36 32'10" N and long. 139 03 35" E.) of a
nobil e station 22 designated as the cenggr of the effective range. [0086]

At step S105, the search unit 152 searches the | ocational information table
(Fig. 5) in the location DB 160 by using the |l ocational information of the
genter of the effective range directly designated g%éthe ti me-space

i nfor mati BhOTE6F GHCaMREGIT Sfeg-rd di e P acquPPed ®fhe user nanes of all

the nobile stations 22 present within an area descri bed by a desi gnated
radius originating at the center of the effective range. [0087] At step
5106, the search unit 152 determ nes whet her the Z 7 AU G 2002 53 nunber,
obt ai ned abosikgp S105, of nobile stations 22 located in the effective range
is greater than or equals the maxi mum nunber of recipients designated in

the time- §page;infQnBt iBlkn | {nd Nes RUTPER: 0L tLhe REMI&M ta from the

OS 140 falls within a time zone entered in the "Effective
time" column (transmission information (time-space
information)) of the transmission information table
(time-space information table), which is stored and
managed in the time-space DB 164, a search is made of the
information (Fig. 5) stored and managed in the location DB
160, and the user name (user name A) corresponding to the

locational range entered in the "Effective range" is

selected.

[0057]

Further, as is shown in Fig. 8, the search unit 152
performs a search of the information (Fig. 6) stored and
managed 1in the personal DB 162, and selects personal
information, which is input separately in order to further
limit the transmission destinations of the information
(contents of time-space information in Fig. 7), and a user

name (user name B) entered in a row corresponding to the



nmobil e stations 22 is greater than or equal s the maxi mum nu

reci pients, programcontrol advances to step S107. In the 0{23; A}B@Qﬂﬂ
program control noves to step S109. [ 0088] At step S107, the search un|t
152 determ nes whet her the nunber of the pertinent nobile stations 22 is
equal to the maxi mum nunber of recipients. If these two nunbers match
program control noves to step S111. In the other case, program control goes
to step S108. [0089] At step S108, the gearch unit 152 searches personal
information table (Fig. 6) in the personal DB 162 by using the entry for
the tine-space information category, and obtains the user nanes of the
nobi | e stations 22 for which personal information matches the entry in the
cat egory,P&sonal 7inforwasdon.54 that the nunber of user nanmes is reduced
and the nunber of the pertinent nobile stations 22 is equal to or snaller

t han t he maxi mum nunber of recipients. [0090] At step S109, in accordance
with the nunber of users obtained at step S105, the search unit 152 reduces

the maxi mye nyERREHOfuTACT PEENLS 1ieRtd COrH8ERORMIMY 1M hdedNent iB:ISPaCE
information table (Fig. 7) in the tinme-space DB 164. The search unit 152

then set s;pewt, ojt alngd, il of B 0tk 8s t Be RS el ERY (S110hardDO92]

the mobile station 22 that 1is an actual transmission
destination of the information (the contents of the
time-space information in Fig. 7), and outputs the

selected user name to the transmitter 144.

{0058]
Fig. 9 is a diagram showing an example arrangement of one
of the mobile stations 22 of the communication system 1 in

Fig. 1.

Fig. 10 is a diagram illustrating the arrangement of a
client program 24 that is executed by the mobile stations

22 and 32 shown in Figs. 1 and 22.

As 1is shown in Fig. 9, the mobile station 22 comprises a
CPU 220, a flash memory 222, a keyboard (a number key pad)
224, a display/input device 226, a communication device

228 and a GPS device 230.



At step S111, the search unit 152 outputs, to the transmtteﬁznﬂ4 ng b er
names of the nobile stations 22 selected as distribution dest aMQU Q ?

the tine-space information in Fig. 7. [0092] At step S112, the transmtter
144 prepares short mail including the received tine-space informtion and
addressed to the individual user names received fromthe Z 7 AUG 202 55
search unit 152. Then, the transmtter 144 transmts the obtained short
mail to the nobile stations 22 sel ectedyg@s destinations. [0093] A further
expl anation of the first tinme-space information transm ssion process w |l
gi ven where a creator included in the tinme-space information in the short

mai | receiyved the server .12 i s 09045678901; ssage IDis 2001; a
cat egory ;“31 e,t “He ‘”é??‘g%ti \?getimr?:b)i eoﬁgi‘%s}ﬁ’& f%re@%?f &i%r?%%ﬁlgeht
designation nmethod is égéabso[ute): the effective range is 35 17' 00" and
139 11' 00Wh@FeRYa thedi @RS ofle 19000 29¢ % ; adAdt i ara kY| mravHdastrier a
recipients is 2. [0094] Wen, at step S103, the value of the effective
range despgrétbde ndtdiagpliored udetdatn timeslhidees space | phaymatd onspsedh
(absol ute), programcontrol noves to step S105. [0095] At step S105, the
server 12rggatebes vt J10eAtd Mirt mail communication function.

[0059]

[CPU 220]

The CPU 220, which is a so-called one-chip microprocessor,
executes a portable telephone program (not shown) to
provide the functions of a general portable telephone,

i.e., a speech function and a short mail communication

function.

In addition, to carry out the mobile communication method
of the present invention, the CPU 220 executes the client
program 24 (which will be described later while referring
to Fig. 10) stored in the nonvolatile memory (the flash

memory 222) of the mobile station 22.

[0060]
[(Display/input device 226)

The display/input device 226 comprises an LCD display



2 7 aa ~ 200z 56 information table (Fig. 5) by using the effective range

35 17' 00" and 139 11'00" with a radius of 10000 neters) th i
( o' N2 7 MG 96np’

designated in the time-space information, and obtains the use
(09012345678, 09023456789 and 09034567890) of the three pertinent nobile
stations 22. [0096] Wen, at step S106, the nunber of nobile stations 22
obt ai ned at step 5105 exceeds the maxi mum reci pi ent nunber of 2, program
control noves to step S107. [0097] Wen,37at step S107, the nunber of the
pertinent nobile stations 22 is not equal to the designated nmaxi num nunber
of recipients, programcontrol goes to step S108. [0098] At step S108, the

server 12 .searches the persaonal information.t.ahle (Fig. 8), for.the user
names of THa Gpbile & i BhP I LT tapd o%fQ£étﬂﬁﬁ?%dhﬁeétfﬁgm%int%anes
to two (09012345678 and 09034567890), Program control thereafter goes to
step 5111the impagguaidepday7 graond] oAt Shep ISDa, tTHee sédped avy iggiuet s
user nanes
device 226 accepts the manipulation data entered by the
operation of a stylus at a GUI image on the LCD display
device, and outputs the data to the CPU 220 (the client

program 24}).

Also, information entered via the keyboard 224 and at the
display/input device 226, and the contents of the
time-space information in Fig. 7 included in received
short mail, are displayed for a user on the display/input

device 226.

[0061)

(GPS device 230]

The GPS device 230 receives a signal from an artificial
satellite and detects the location of the mobile station
22. Thereafter, it generates GPS data (latitude and
longitude, or corresponding coordinates) of the location
of the mobile station 22 and outputs them to the CPU 220

(the client program 24).,



(09012345678 and 09034567890) as the distribution destinati of the
time-space information in Fig. 7. [0100] At step S112, the 2? U@@(pﬂz
prepares short mail including the received tinme-space information an
addressed to the selected user nanmes (09012395678 and 09034567890), and
transmts the short mail to the nobile stations 22 sel ected as distribution
designations. [010l] [Second tinme-space information transm ssion
processing] An explanation will now be ggven, while referring to Figs. 17
and 18, for the second tine-space information transm ssion processing

wher eby, when as is shown in Fig. 12 or 19 one of the nobile stations 22
(Fig. 1 or 9) transmts locational information (GPS data) or personal

i nformati 680P8lthe server 12 (Fig. 1 or 2), the server 12 transnits short
mail to the nobile station 22. 2 7 A~~ 2002 58 Fig. 17 is a flowchart
show ng t heommoondatiime- sieaciecd falnmati on transm ssi on processi ng perfornmed
by the comunication systeml1l (Fig. 1) . Fig. 18 is a sequence di agram

showi ng tHgeSecaRfuhiifRtSRACE ddf Fdmtpop thaARIHUSS ORI QGASSINW, pesf or med
by the conmuni cation systen11 (Fig. 1). [0102] In Flgs 17 and 18, at step

(Fig. 10)"6RErRP B Sy Thet nob T on 35 e ttort i Pyt BBt d e

GPS contraql |l er 254 deteTnlne the Iocatlon of the nmobile station 22, as is
shown in EPBCtion-upon receiving the request, the GPS controller 254
generates CGPS data of the location (latitude and | ongitude) of the nobile
station 22. O, in accordance with an entry by a user, the transmtter 244
generates personal information, as is shown in Fig.

Furthermore, the communication device 228 permits the CPU
220 (the client program 24) and another mobile station 22,
or the server 12, to exchange short mail via the base
station 202, the wire communication network 200, the
gateway 102 and the Internet 100, in order to carry out

the short mail communication function.

[0063]

[Client program 24]

As 1is shown in Fig. 10, the client program 24 is
constituted by an 0S 240, a communication unit 242, a GPS
controller 254, a locational information processor 250,
and a DB 260. The communication unit 242 includes a

transmitter 244, and a receiver 246.

As 1is described above, a program of the speech function



14. z 7 auc 2002 59 [0103] At step S202, the GPS controller 254 transmts
the obtained GPS data to the transmitter 244, which in turg?t?aA%%GZo
the server 12 short mail including the received GPS data. , the
transmtter 244 transmits to the server 12 short nail including the
generated personal information. [0104] At step S203, the transmtter 144 of
the server program 14 (Fig. 3) operated by the server 12 receives the nai
fromthe nobile station 22 and transmt3%it to the | ocational information
processor 150. [ 0105] At step S204, the locational information processor
150 uses the GPS data or the personal information included in the mail to

updat e thehgstry ifo@ daweldtiyherdDgatdonal tinéonahtiilen d¢abthen{&agioh) of
the location DB 160, or the entry in a rowin the personal information

L5007 BEFLE 30" PR ARty ol o pen B! R Sy e 2
[0064]
The client program 24 is, for example, recorded on the
recording medium 120, is supplied to the mobile station
22, is loaded into the flash memory 222 via the storage
device 130 that can be connected to the mobile station 22,

and is executed by the CPU 220.

With this arrangement, upon receiving a request from the
server 12 (the server program 14), the client program 24
transmits short mail consisting of GPS data for the
location of the mobile station 22, or displays on the
display/input device 226 the contents of time-space
information shown in Fig. 7 that is received from the

server 12.

[0065]
[0S 240]
The 0S 240 is an operating system, such as Widows CE

(trademark of Microsoft Corp.), that is appropriate for a



At step S205, the search unit 152 uses the updated |ocational information
or personal information to search the tinme-space information 22?“& in Fig.
7 that is stored and managed in the tine-space DB |64. [0107] {hﬁ ,
t he search unit 152 determ nes whether the nobile station 22 has noved and
whether its |l ocation has been entered in the effective range in at |east
one row of the tine-space information table. If the |ocation of the nobile
station 22 falls in a specific effectiye range, the search unit 152

determ nes what tinme-space information is to be transmtted to the
pertinent nobile station 22. Program control then goes to step S207. In

addi ti onpowambitdetBeepdpale | pEPRMBLL O Of at hepuseramd thedmtdd eaplyation
22 is changed, the search unit 152 determ nes whet her specific time-space

)7 A0 BB eSS L ke OUE I IS, RaE el 2ee " O

transmtted, and program control thereafter advances to step S207. In the
ot her case, the server program 14 term nates the processing. [0108] At step
S207, the search unit 152 transmts, to the transmtter |44, one of the

ti me- spade i rfdgtinetomn i tlees OBat 248t ougpuSZ06, ta welke detirdaividdaghoul d
be transmtted. The transmtter 144 transmts mail in which the received

time- spagedeifcrdrat BaRal sirpgiet udadetredt gy mabidseeist kot keybwhireh the
| ocational information or the personal information has been changed. [0109]

Al step $308. Jbbe TR | 8;34abi00 23 Ohevhiceh bbe | ogaki onakoLRLS R I on or

the personal Informtion en updated recelves the short nai romthe

server 1%équired to execute the client program 24,

To simplify Fig. 10, the exchange of data by the 0S 240

and the other components is not shown.

{0066]

[GPS controller 254]

The GPS controller 254 controls the GPS device 230 (Fig.
9). The GPS controller 254 uses data received from the
GPS device 230 to generate GPS data for the location
(latitude and 1longitude) of the mobile station 22, and
outputs the GPS data to the locational information

processor 250.

[0067]

[Receiver 246]



[0110] 27 AUG?2002 62 At step S209, the search unit 152 decrenents by

one the maxi num nunber of recipients of the tine-space |nforgpylgg46kﬂmi?
and managed in the tine-space DB 169. [0111] At step S210 e's t

152 det erm nes whet her the maxi num nunber of recipients obtained at step
S209 is equal to 0. If it is equal to O, programcontrol advances to step
S211. In the other case, programcontrol noves to step S212. [0112] At step
S211, the search unit 152 erases tine-space information for which the
maxi mum nunber of recipients is 0. [0113] At step S212, the search unit 152
determ nes whet her all the necessary tinme-space information has been

transmttedet 0 ogmmlidat idrat | a2 f op4phi chstthelliceris onad | nfagp@t i on

or the personal information has been changed. Wen all the information has

been tran es s AHG 2007 reafiter r ed. In

t he otherE§g§EEQKPg§?%h1§ tro?greturngggo gﬁ%ﬂ&%ﬁ%g? F@f tP%lggggéace

i nformation erasi server An expl anation will nOWIb iven while

ref erri ngSt8tEPg nz(lq(bgf or Tﬁ"r? "ber% Je\é%’fnéa ertor MR8 GYMIHEISANGR 90 E g 1
242 receives short mail from the server 12 wvia the

Internet 100, and outputs data included in that mail to

the locational information processor 250.

In order to provide for the user the contents of the
time-space information described in Fig. 7, which are
included in the received short mail, the receiver 246

displays them on the display/input device 226.

Also, the receiver 246 outputs o the DB 260 the
time-space information included in the received short

mail.

fooé8]

[DB 260]

The DB 260 1is wused to store and manage time-space
information transmitted by the receiver 246, and in
accordance with the entries effected by the user at the

mobile station 22, the contents of the time-space



or 2) to erase tinme-space information for which the effective thnz has
expired. Fig. 19 is a flowhart show ng the processing perforne wAiHéZUUZ
server 12 (Fig. 1 or 2) to erase tinme-space information for which the
effective tine has expired. [0115] As is shown in Fig. 19, at step S301,

the tine-space DB 164 of the server program 14 (Fig. 3) operated by the
server 12 is activated by the OS 140 periodically (e. g., every mnute),

and the current tinme is obtained fromthe OS 140. [0116] 2 7 AU G 2fl 02
64 At step S302, one tine-space information itemto be erased is extracted
fromthe tinme-space information table in Fig. 7 that is stored and nanaged

in the tingRRaeh % 164, HiY.17] AreSiEispifiedt Ba tHE- §P368a PR hBMht
extracts the effective tine’in the tinme-space infornmation to bé erased.
[011 8] At step S%%g the tinme-space DB 164 conpares the current tine
obt ai ned éﬁyﬁ¥%% D1 with the extracted effective tinme. Wien the current
time corresponds to the effective tinme, or the effective tine has expired,
program control noves to step S305. If the current tinme has not yet reached
the effective time, programcontrol goes to step

The DB 260 is also used for a overlapping reception

prevention process whereby, even when the mobile station
22 receives, on a number of occasions, short mail
including the same time-space information, the overlapping
storage of the same information at the mobile station 22
is prevented based on information, such as a message 1D,

included in the time-space information.

The transmission of the time-space information by the
receiver 246 to the DB 260, and the response (the return
of an ACK) transmitted by the DB 260 to the receiver 246

are performed in the same manner as is shown in Fig. 4.

(0069]

[Locational information processor 250]

Upon receiving a request from the server 12 (server
program 14}, the 1locational information processor 250
acquires GPS data from the GPS controller 254 and outputs

them to the transmitter 244, and notifies the server 12



S306. [0119] At step S305, the tinme-space DB 169 erases the tine-space
information for which it is ascertained at step S304 that the e7fﬂﬂj@y%pqg3
ti me has expired. Z 7 AUG 2002 65 [0120] At step S306, the tine-spac

164 determ nes whether all the tine-space information has been processed.
When all the information has been processed, the processing is thereafter
termnated. In the other case, programcontrol returns to step S302. [0121]
[ Ti me-space information erasing by nobighe station 22] An expl anation will
now be given while referring to Figs. 20 and 21 for the processing
perfornmed by the nobile station 22 (Fig. 1 or 9) to erase tine-space

i nf or mat i @ewfemhi plhoylhamef flert i veft i thdaslexptied. F(hat20uds aafdwchart
showi ng the processing perforned by the nobile station 22 (Fig. 1 or 9) to

erase ti ngsspaceadNfOf methd ofogt 1 WhisehctRg ebfective time has expired. Fig.
21 is a sequence diagram show ng the processing performed by the nobile
station 22 (Fig. 1 or 9) to erase

[0070]

[Transmitter 244]

The transmitter 244 of the communication unit 242
generates short mail including GPS data received from the
locational information processor 250, and transmits the

mail to the server 12 via the Internet 100.

In accordance with the manipulation by a wuser of the
keyboard 224 and the display/input device 226, the
transmitter 244 creates the time-space information in Fig.
7, which is to be transmitted to the other mobile stations
22, and in addition, prepares short mail including the
time-space information and the designation of a locational

range, and transmits the mail to the server 12.

In addition, as needed, the transmitter 244 accepts
personal information from the personal information table
(Fig. 6), that the server 12 will use to reduce the number

of mobile stations 22 (user names) for the distribution of



ti me-space information of which the effective time is past. 7, U
2002 66 [0122] As is shown in Figs. 20 and 21, at step S401, Zf?e/%@GzBﬁozf
the client program?24 (Fig. 10) operated by the nobile station 22 is
activated by the OS 240 periodically (e. g., every one mnute), and the
current tine is obtained fromthe OS 240. [0123] At step 5402, the DB 260
requests fromthe | ocational information processor 250 GPS data of the
current location (latitude and longitude) of the nobile station 22. In
response, the locational information processor 250 obtains, fromthe GPS
controller 254, the GP5 data, which it then outputs to the DB 260. [0124]
At step S4fiBorinbe ibB,26Qdaxt riaed s peirFengdaceniformatdabnonté o the eshsed.
[0125] At step S404, the DB 260 acquires the current tine fromthe OS 240,

and compapgs it WddlL e eT(SEhi Vad TPt il BBace? 1:AUERN% &, 11 HRasPace

information t0 be erased in order to’deternine

transmits the resultant short mail.

[0071]
[Operation of communication system 1]
The operation of the communication system 1 will now be

described while referring to Figs. 11 to 21.

[0072]
(Mail communication processing]
First, the mail communication processing performed by the

communication system 1 will be described.

Fig. 11 is a sequence diagram showing the mail
communication processing performed by the communication

system 1 in Fig. 1.

As is shown in Fig. 11, the mobile station 22 (a client,
in Fig. 1 or 9) transmits short mail having a transmission
form appropriate for the portable telephone system 2, and

the gateway 102 receives the short mail wvia the base



whet her the effective tine has expired. Wen the effective ZLZEARﬂé

expi red, programcontrol noves to step $S405. In the other c , QQGGQ
control advances to step S406. [0126] At step S405, the DB 260 erases the
target tinme-space information. [0127] At step S406, the DB 260 determ nes
whet her a value of 1 (the designation of an absolute |ocation range) has
been entered for the effective range designation nethod included in the

ti me-space information to be erased. Waen for the nethod the designation of
an absolute |ocational range is indicated, programcontrol noves to step
S409. In the other case (the designation of a relative |ocational range),
program cohdtbbngpeg tadsthe $4GE ddriiB]icat2ién Ak Gva@DR2268 .At step S407,
the DB 260 transmts, to the server 12, short mail requesting the current

| oCational information (latitude and | ongitude) of the nobile station 22
used to designate the absolute | ocati onal range. [0129] At step $S408, when
the servey, 12 1 receives,the short uesti ng .the

| ocati ona h Tg%rtréfaiyon%? EWHN uFif’? 1551V esgé)rr ermﬁggrlgﬂﬁoma(ﬁ g.
3) perforns a search of the locational information table in the |ocation DB
160. Thenpo¥halseapth ubp¥misolinamett tatd tHribqurRRRTORr hdbeIl ef@¥ati on
22, short mail including the locational information (latitude and
Iongitudeﬁr@ﬁsmhesion across the Internet 100, and transmits the

mail to the server 12 across the Internet 100.

The server 12 thereafter receives the Internet mail

transmitted by the gateway 102.

[0073]
In like fashion, when the server 12 transmits Internet

mail, the gateway 102 receives it via the Internet 100.

Subsequently, the gateway 102 converts the received
Internet mail into short mail, and transmits the short
mail to the mobile station 22 wvia the wire communication

network 200 and the base station 202.

Finally, the mobile station 22 receives the short mail

from the server 12.



mobil e station 22 that serves as the center of the relative IoZa?iAp@ 00
range. Wien the nobile station 22 receives fromthe server 12 the's 2 2
mai | including the | ocational information (latitude and |ongitude), the DB
260 obtains the |ocational information included in the received short mail
[ 0130] 2 7 AUG 2~(p2 69 At step $S409, the DB 260 determ nes whet her

| atitude and | ongitude indicated by the GPS data obtained at step S402 fal
within the effective range included in i&e time-space infornmation to be
erased. If the latitude and longitude fall within the range, program
control goes to step S411. If~the |latitude and the | ongitude are outside

t he range,{googy am control advances to step S410. [0131] At step S410, the
DB 260 erases the target tinme-space information. [0132] At step S411, the

DB 260 det @rm ne; t i ti.Qn / am ned. |If all the
&cﬁ&aé;@;g%ﬂgégfe{)}g%%é%?wﬂ £B1 QR AN 3% h

i nformati on the processing’is thereafter term nated.
When all the information has .not yet been exan ned, program contrql, returns
Lo stap SA5, SFBISRR C]RBAIEidatRoN] PP 1 Fire: HBG LEOG i 1 R Tk
portabl e tel ephone 2 7 AUG Z002

12 for the processing performed by the server 12 (Fig. 1

or 2) when collecting locational information for the

locations (latitudes and longitudes) of the individual

mobile stations 22.

Fig. 12 1is a sequence diagram showing the locational
information collection processing for the communication

system 1 (Fig. 1).

As 1is shown in Fig. 12, the 1locational information
processor 250 (Fig. 10) of the mobile station 22 (Fig. 1
or 9) requests GPS data from the GPS controller 254
periodically, or when the mobile station 22 receives from
the server 12 short mail requesting the 1locational

information.

[0075]
The GPS controller 254 permits the GPS device 230 to

determine the location (latitude and 1longitude) of the



~0 system 2 need not be separate entities, and nmay be joined toget her. The

ti me-space information in Fig transmtted to the server Vi a
the nobile station 22. 7 may be directly rather than belng Algguﬁ?piﬁﬁp

personal information (Fig. 6) may be directly transmtted to the server 12,
rather than being transmtted via the nobile station 22. And further, to
determ ne the effective tine, for the tine zone in the tine-space
information table in Fig. 7 both the stgrt tinme and the end tine may be
set; or the year w my also be set ~ or the start tinme and an effective
time length may be set. [0134J [Effects] As is described above, in the thus

arranged cOIIUNI £AL} 0Py S %temﬁef@&éréhs%b% %2%'5%@ SStBh%or LFhe
e

comuni cati on area esta |sh a base station - spac
i nformation 00Z can _be broadcast to indivi dual m)bl I e statl ons
Wi mﬁﬁl&

22 that a]r%CEb‘iJe%%nP Bsot tR el PBC&AondPCr G FHALS haS K

desi gnated, such as a range for which station Ais the
server 12 short mail in which the GPS data is included.

Upon receiving the short mail from the mobile station 22,
the server 12 stores and manages 1in the 1locational
information table (Fig. 5) the user name included in the
short mail and the corresponding 1locational information

(latitude and longitude).

[0076]

[Time-space information transmission processing]

An explanation will now be given, while referring to Fig.
13, of the processing performed when the time-space
information in Fig. 7 is transmitted by the mobile station

22 to the server 12.

Fig. 13 is a sequence diagram showing the process of the
communication system 1 (Fig. 1) that a wuser prepares
time-space information (Fig. 7) and to transmit it to the

server 12.



center and that has, for exanple, a radius of 200 neters. (0135] Since the

rel ative effective range can al so be designated for the con‘nﬂn? cAyﬁzp
system 1, the effective range can be dynam cal ly changed, and i nf aaw

can be broadcast, even when the user of the nobile station 22 is in a
nmoving car. [ 0136]~ In addition, since the nunber of the nobile stations
22 is limted, as distribution destinations and the distribution of
information is designated depending on a8 attribute of a user, the flexible
and precise distribution of information to users can be perforned. [0137]

[ Second Enbodi nent] A second enbodi nent of the present invention wll now
be 2 7 d@®7Zdoz 72 described. [0138] [Communication system3] Fig. 22 is
a diagramillustrating an exanpl e arrangenent of a communication system 3

for whichpaa nabi | ghewnmuim catipn et hodhaccaesdirngptephiiessecond-ephedi ment
of the present invention is applied. Fig. 23 is a diagramshow ng the

arrangene f apl,e l.ephope/ P Hap' e stati o] { n_Eig. 22.
Fig. 24 ig%af%(ﬁn%&ﬁgﬁ sﬁgw&nsg'n ’cogﬁgc!{_‘%m rie at ﬁ(ﬁ%h?%ygﬁgﬁatn%%oraggbl e

t el ephone/ PHS nopbi l.e stations 32 in Fig. 22 _co nicate with each other via
the base &%t i8hSPe3Y/Erputrsdpyigey; %gﬁanﬁ’gh g eStiddton 22

rel ationshi p when the portable tel ephone/PHS nobile stations 32 in Fig. 22
comuni cat@idir ett lor wPl h each sepeests that the mobile station 22

transmit the time-space information. Then, the mobile
station 22 transmits to the server 12 (Fig. 1 or 2) short

mail including the time-space information.

[0078]

The server 12 receives the short mail transmitted by the
mobile station 22 as Internet mail, and stores and
manages, as one entry in the transmission information
table (time-space information table in Fig. 7) in the
time~-space DB 164, the time-space information included in

the Internet mail.

[0079]

[Personal information transmission processing]

An explanation will now be given while referring to Fig.
14 for the processing performed for the transmission by

the mobile station 22 of personal information (Fig. 6) to



[0139] As is shown in Fig. 22, the conmunication system 3 2 7 AUG 2002
73. conprises the server 12, the Internet 100, the gateway 162 gagnﬁhe
portabl e tel ephone system 2, all of which are shown in Fig. ,7 QQOZ
portabl e tel ephone/ PHS nobile stations 32-1 to 32-n (one of which wll,
herei nafter, be referred to sinply as a nobile station 32 when a particul ar
nobi l e station is not specified). As is shown in Fig. 23, in accordance
with the arrangenent used for a nobile i%ation 32, a PHS conmuni cati on
device 320 is added to a nobile station™22 shown in Fig. 9. As is shown in
Figs. 22 and 24, the nobile station 32 uses a phone function having a
comuni cagh@nsdi-gkange of several kiloneters for engaging in ora

comuni cations with another nobile station 32, or for the exchange of short
mail via the base station 202 and the server program 14. Also, as is shown
in Figs. 22 and 25, the nobile stations 32 can conmuni cate with each ot her
directly, wthout the base station 202 being required. [0140] Fig. 26 is a
di agr am shd% ngl £ hel@r raanFBNee LE39ERR  Showingc Ging2 o gr Bkt 34
executed by the nobile station 32 shown in Fig. 22 or 23. As is shown in
Fig. 26, pearéocoedange wheh ddenaniaagéoentsystem 1 (Fig. 1) when a

user prepares personal information (Fig. 6) and transmits

it to the server 12.

{0080]

As i1s shown in Fig. 14, the user uses the keyboard 224 and
the display/input device 226 of the mobile station 22
(Fig. 1 or 9) to create personal information describing an
attribute, such as the user's taste, and requests that the
mobile station 22 transmit the personal information.
Then, the transmitter 244 (Fig. 10) of the mobile station
22 transmits, to the server 12 (Fig. 1 or 2), short mail
in which is included the personal, user information (Fig.

6).

The server 12 receives this short mail as Internet mail,
and stores and manages, as one item in the personal
information table (Fig. 6) in the personal DB 162, the

personal information included in the Internet mail.



used for the client program 34, an information processor 34027 gﬁgg
the client program 24 (Fig. 10). The client program 34, as well

200
12

client program24 in the first enbodinment, interacts with the server or
the distribution of short mail, and also transmts to another client
program 34 short nmail in which is designated an effective range, etc. As in

the first enbodinent, the client program 34, which is recorded on, for
exanpl e, a recording nedium 120, is supsphied to the nobile station 32, is

| oaded into the flash menory 222 of the nobile station 32, and is execut ed.
[0141] [Information processor 340] Based on the time and GPS data (the

| ocati on [(AGR1}t ude and 2 7 AUGZ2002 75 longitude) of the nobile station
32), the information processor 340 processes tine-space information

recei ved frigmg@anotliersp®bé | ensbahheNod2+ rWhem ilsia JipGatd s Hindhe nobile
station 32 and the time fall within a designated range, the information

i ncluded 4J.n the received tie-spa i f‘%{mat'o s di % d,.gn t.he
di spl ay/ iArlllpuetXp ea\/rf‘%:t:el GW(R);lH?ﬁéQn%%i 9e V&t it i‘%hn{% r‘fg‘%g ?ngltﬂe-EIéggc‘e
transm ssi on processing] An _explanation for the tine-space information
transni ssibnand 16, or the first-time 1nformation transmission
processing, whereby, when one of the mobile stations 22
(Fig. 1 or 9) transmits to the server 12 (Fig. 1 or 2)
short mail including time-space information (Fig. 7) (Fig.

13), the server 12 transmits short mail to the mobile

station 22.

Fig. 15 1is a flowchart showing the first time-space
information transmission processing for the communication

system 1 (Fig. 1).

Fig. 16 is a sequence diagram showing the first time-space
information transmission processing for the communication

system 1 (Fig. 1).

[0082]
As is shown in Figs. 15 and 16, at step S101, for example,
a mobile station 22-m transmits to the server 12 short

mail including time-space information as shown in Fig. 7.



processi ng perfornmed by the comunication system3 will now be %I7V«:A1Uﬁ12092
referring to Figs. 27 and 28. Fig. 27 is a flowhart show ng the tinme-space
information transm ssion processing for the comuni cation system3 (Fig.
22). Fig. 28 is a sequence diagram show ng the tinme-space information
transm ssi on processing for the conmunication system3 (Fig. 22). 2 7 AUG
2f102 76 [0143] As is shown in Figs. 27 and 28, at step S501 the
transmtter 144 of the client program 3 (Fig. 26) of a specific nobile
station 32 (e.g., a nobile station 32-1) transmts, to another nobile
station 32 (e. g., a nobile station 32-2), short mail including time-space
infornatig@ %@qt contains information to be transmtted to the nobile
station 3 -8. [[0144] At step S502, the receiver 246 of the client program

34 of the nobile s ion 32-2 receives the short il fromthe il
station 3§¢1F§ﬁﬁié§§#ac?§ e qﬁﬂ§ﬁ%c€l?nf8ﬁWHg%ﬁ1%ﬁﬁF%Y%ﬁsﬂ??sqt to
the information processor 340. [0195] At step S503, the information
processor t340 sgryée Rbborenstldt i 6hig2- 2)obtvidiizht he oweraiied ibe them t he
0OS 290. [0146] At step S509, the information processor 340 of the nobile
server 12, receives mail from the mobile station 22, and

the time-space information included in the mail is stored
and managed in the transmission information table (the
time-space information table in Fig. 7) in the time-space

DB 164.

[0084]

At step 8103, the search unit 152 of the server program 14
(Fig. 3) operated by the server 12 examines the effective
range designation method (Fig. 7) used for the time-space
information included in the received mail. Since the
entry value is 1 and the effective range is designated by
an absolute location, program control moves to step S105.
In the other cases, since the effective range is
designated relative to the location of one of the mobile

stations 22, program control moves to step S104.

[0085])

At step S104, the search unit 152 searches the locational



Z 7 AUG 2002 station 32-2 requests fromthe |ocational infor i

processor 250 GPS data of the current location (latitude and | gg%U£%2082
the nobile station 32. Upon receiving the request, the |ocational

i nformation processor 250 transmts the GPS data to the information
processor 340. [0147] At step S505, the information.processor 340 of the
nobi |l e station 32-2 conpares the effective tine included in the received
time-space information with the currentgine. Wen the effective time has
expired, program control goes to step S506. When the current tine does not
yet reached the effective tine, programcontrol noves to step S507. [0148]

At step SpREorhBeibhf @amld OfF iy OCSFsSPh BAL b kite 0PI € &4 aby Ofs 3Rg2
erases the received tinme-space 1nformation. (0149] At step S507, the

i nformati processor._340Q o he nohi | ation, 32- Sy whet her the
val ue entEESdzﬁﬁﬁs h&aéygbc[F%% P&ﬁ%ﬁ ﬁ%@%gnéif%ﬁ né?ﬂgé%ﬂﬁ%ﬂﬁéﬁd ? €t he
2 7 AUG 2002 ~8 received_ tinme-space information is 1 (the designation of an

absol ut e &iFrattineehhge}. Y31 use (S gHaBFoPIRet hd TabsBrut @I BEFREYRVE

range is set, programcontrol goes to step S510. In the other case, program
control noueget ofstidpe S508end row in Fig. 7) in the effective range

of the time-space information included in the mail. As a
result of the search, the search unit 152 obtains the
locational information (in this case, lat. 36° 32'10" N.

and long. 139° 03'35" E.) of a mobile station 22

designated as the center of the effective range.

[0086]

At step 5105, the search unit 152 searches the locational
information table (Fig. 5) in the location DB 160 by using
the locational information of the cgenter of the effective
range directly designated by the time-space information,
or obtained at step S104, and acquires the user names of
all the mobile stations 22 present within an area
described by a designated radius originating at the center

of the effective range.

[0087]

At step S106, the search unit 152 determines whether the



2002

[0150] At step S508, the information processor 340 of the rmbizl7e épa(il on
32-2 transmts short mail requesting GPS data to the nobile station 32 (e.
g., a nobile station 32-3) that is designated as the center of the
effective range. Upon receiving the request, the client program 34 of the
nmobil e station 32-3 transmts to the nobile station 32-2 short mail in
which it includes GPS data for its location (latitude and | ongitude).

[0151] At step S509, the receiver 146 oP3the nobile station 32-2 receives
the short mail fromthe nobile station 32-3, and outputs the GPS data
included in the short mail to the information processor 340. 2 ? AUG 2002

79 1n thi sundei,0nodtha e ot iseRPr Ga@ss0r cF40moblidiens sttha idns dataa.
[0152] At step S510, the information processor 340 of the nobile station

32-3 detenrm h t i on he | atd 32:2 fall
W t hin théglgéfetzéc iglté ?gﬁggeefoéé)%ﬁ%e’%i %Bg%aglegrll)%%fgﬁg%l ?r?%{hnc ﬁdee |anlsst he
received short mai|. If the nobile station.32-2 is outside the.effective
range, prégramRRHRER gBNELEE si¥p SBESIPLEDERe MBI T i oAR32- 219 5
within the effective range, program

time-space information. If the number of the pertinent

mobile stations 22 is greater than or equals the maximum
number of recipients, program control advances to step

5107. In the other cases, program control moves to step

51009.

[0088]

At step S107, the search unit 152 determines whether the
number of the pertinent mobile stations 22 is equal to the
maximum number of recipients. If these two numbers match,
program control moves to step S111. In the other case,

program control goes to step S108.

{0089]

At step S108, the search unit 152 searches personal
information table (Fig. 6) in the personal DB 162 by using
the entry for the time-space information category, and
obtains the user names of the mobile stations 22 for which

personal information matches the entry in the category, so



control advances to step S511. [0153] At step S511, the information

processor 390 erases the received tine-space information. [Oib ]€@#3#aﬁ$%
5512, the information processor 340 decrenents, by one, the naxi

of recipients of the received tine-space information, and outputs the
resultant nunber to the DB 260. At step S513, the DB 260 stores and ~ 7
AUG 202 so nanages the tinme-space information received fromthe information
processor 340. [0155] At step S514, thegjinformation processor 340

det ermi nes whet her the resultant maxi mrum nunber of recipients is 0. Wen
the nunber is 0, the processing is thereafter termnated. But if the nunber

is not O, program control es to step 8515 56 , the
|nfornat|5ﬁ %gtbﬁ?g PREES| He [éﬁi? 4ﬁ ﬂaﬁ?gnHP gheot

transmtter 244 The transmtter 244 then transnlts to anot her nobile
station 3Zhee rertinembi mebsitla | shag2ony §Hbrﬂsmﬁqu$hc¢9dhng thellecei ved
ti me-space information. [0157] [Erasing tinme-space information] The client
program 34h@hi ¢he 26)xipeir oiwebéheosapecppaeassi.ng as that performed by the
client program24 in Figs. 20 and 21 to erase tinme-space information of

whi ch

[0090]

At step S109, in accordance with the number of users
obtained at step S105, the search unit }52 reduces the
maximum number of recipients in a corresponding row in the
time-space information table (Fig. 7) in the time-space DB
164. The search unit 152 then sets new obtained

information in the pertinent row (S110).

f0091]

At step S111, the search unit 152 outputs, to the
ftransmitter 144, the user names of the mobile stations 22
selected as distribution destinations of the time-space

information in Fig. 7.

[0092]
At step S112, the transmitter 144 prepares short mail
including the received time-space information and

addressed to the individual user names received from the



2 ? AUG 2002 8, the effective tinme has expired. [0158] [ Modi |cat|on] Fi g.
29 is a diagram showi ng a nodification of the comunication UE?ZQQ
Fig. 22. A plurality of PHS nobile stations 42 (42-1 to 42- 3) may gd
for which the comunication device 228 has been renoved fromthe client
program 34 in the second enbodinent. In this nodification, only direct
communi cati on between the PHS nobile stations 42 is perforned, no

comuni cation is perforned via the basébstation 202, and information is

di stributed by designating a | ocational range. [0159] [Advantages of the
Invention] As is described above, according to the nobile comunication
system acan 2 ;@rff@dlsbereg@,rerpf £ ’EESﬁ%fﬁEt't@ferM@ntré‘nQHErErEmtﬁ%t' on

part ner ected by S|gnat|ng a specific location.

2f1 02 82 rther ccordln nobi | e. conmuni.cati o, S d the
AP S VIR i MM T R R 35%?5%85 8an be
sel ected by deS|gnat|ng a specific location, and al so designating a tine
zone anddgstdamatiimns. 4. Brief Description of the Drawings: Fig. 2 is a

di agram show ng an exanpl e arrangenent for a first communi cation system for
which a first nobile comunication nethod according to a first enbodi nent
of the present invention is applied. Fig. 2 is a diagramshow ng an exanple

arrangenq@knﬁg a server in the communication system1 in Fig. 1. Fig. 3 1is
a dlagran1shomnng the structure of a server program executed by the server

in Fig. 4 Ofu%hé::'fg 31321 BRAYEN fh&" 29520 show a%%‘% E@S%&%%Ee server

per formed by Prenal- P or I on "pfocessor
programto store |nfornat|on in a DB. Fi 5 is a diagram show n
| ocat i on&quwwqrbnpfﬁﬁﬁéSné(fﬂa]g]edgllﬂeghé"h%"c%t PorF B 69T t I’rélcéé‘fd\?éir
program shown in Fig. 3.
in the time-space information in the short mail received

by the server 12 is 090456789%01; a message ID 1is 2001; a
category is C, the effective time is 08221900; the
effective range designation method is 1 (absolute); the
effective range is 35° 17'00" and 139° 11'00" with a radius
of 10000 meters; and the maximum number of recipients is

2.

[0094]
When, at step 8103, the value of the effective range
designation method included in the time-space information

is 1 (absolute), program control moves to step S105.

[0095]

At step S105, the server 12 searches the locational



Fig. 6 is a diagram show ng a personal information table 2 7 AUG 2002 83

managed in a personal DB (Fig. 3). Fig. 7 is a diagram show i ace
information table nanaged in a tinme-space DBin Fig. 3. Fi gzlg %HQTEUBE
sequence di agram showi ng the processing perfornmed by the search unit of the
server program (Fig. 3) when performng a search of information stored and
managed in the DB. Fig. 9 is a diagram show ng the arrangenent of a
portabl e tel ephone nobile station in thgsconnunication system shown in Fig.
1. Fig. 10 is a diagram showi ng the arrangenent of a client program
executed by the nobile station shown in Fig. 1 or 9. Fig. 11 is a sequence

di agram saa\@o&%atﬂ%r{mtlab@emwﬂgat 59N 1PF 0683 $igNOr RET fedirRG: )6 Bsnge
comuni cati on systen1(F|g Ig. 12 i's a fl owhart shomnng t he

| ocati onal, _i_pf ti.on ecsion, oce55|n er f.orned communi cation
system (Fi‘g2 1 wg ﬂ§)¥?%.§éq WFBg agﬁgﬁ8ﬁlﬂft %ﬁ@&o@@EEFﬁé
performed by the connunlcatlon systen1 FI% 1) whereby a user prepares

ti me- spacé&hiakf drimd iR Y gdegjonpled 2n7thg Gimgumaze tiRREREEiPR/to the
server 12. Fig. 14 is a sequence di agram show ng the processing perforned

by the cormdni clatadns sydteenu§ét gnakhe swhed @bl2 24 b6@8, prosier3ss G $oaal
information (Fig. 6) and transmts it to the server 12.

09034567890) of the three pertinent mobile stations 22.

(0096]
When, at step 8106, the number of mobile stations 22
obtained at step S105 exceeds the maximum recipient number

of 2, program control moves to step S107.

[{0097]
When, at step S107, the numbexr of the pertinent mobile
stations 22 is not equal to the designated maximum number

of recipients, program control goes to step $5108.

[0098]

At step 85108, the server 12 searches the personal
information table (Fig. 8) for the user names of the
mobile stations 22 in category C, and reduces the user
names to two (09012345678 and 09034567890). Program

control thereafter goes to step S1l11l.



_Fig. 15 is a flowhart showing the first tine-space information
transm ssi on processing perfornmed by the comuni cation syst%ﬂ;ﬁ?ﬂa éﬁo
Fig. 16 is a sequence diagram showing the first tinme-space i'nflo Gi 2
transm ssi on processing performed by the conmunication system (Fig. 1).
Fig. 17 is a flowhart show ng the second tine-space information

transm ssion processing perfornmed by the comuni cation system (Fig. 1).
Fig. 18 is a sequence diagram show ng thg second tine-space infornation
transm ssi on processing performed by the conmunication system (Fig. 1).
Fig. 19 is a flowhart show ng the processing perfornmed by the server (Fig.
1 or 2) t§0BRA3e tine-space information of which the effective tinme has
expired. Fig. 20 is a flowhart show ng the processing performed by the

nmobi l e stati onsf&pg. shiar, 9) the ergsevéime-ispacgelezts A Hser200Rades
information of which the effective time has expired. Fig. 21 is a sequence

di agram s 1 t rocessj ng rf y the, nohi st at 1.on..( F 1 or
9) to erazg%?%@ﬁggg%e i %?léfr matofg@r?% %(@h tkrlbes ef Eeriz i veﬁ%%lé%ggggl(pi red.
Fig. 22 is a_diagram show ng an exanpl e arrangenent for a.comyunication
systen1foaeﬁﬁFeﬁ%&oﬁﬁbﬂﬂaQﬂﬁnﬁhﬁ?ﬁﬁ %ﬁpn%@ﬁ%gmﬁEEBPdFHgFﬂS'a7second

enbodi nent of the present invention is applied. Fig. 23 is a diagram
showi ng the arrangenent of a portable tel ephone/PHS nobile station in Fig.
22. Fig. 24 is a diagram showi ng a connection relationship when the nobile
stations ifp1Biog. 22 communicate with each other via a base station. Fig. 25
is a diagram showi ng a connection relationship when the nobile stations in

Fig. 22 cgpmunigate WihefaClcrver 12 prepares short mail including
the received time-space information and addressed to the
selected user names (09012345678 and 09034567890), and
transmits the short mail to the mobile stations 22

selected as distribution designations.

{0101]

[Second time-space information transmission processing]

An explanation will now be given, while referring to Figs.
17 and 18, for the second time-space information
transmission processing whereby, when as is shown in Figqg.
12 or 14 one of the mobile stations 22 (Fig. 1 or 9)
transmits 1locational information (GPS data) or personal
information to the server 12 (Fig. 1 or 2), the server 12

transmits short mail to the mobile station 22.



other directly. Fig. 26 is a diagramshow ng the structure o

I ent
program executed by the nobile station shown in Fig. 22 or é?FMGﬂ]UZs a
fl omchart showi ng the tine-space information transnm ssion processing
performed by the comunication 2 7 AU G 2002 86 system (Fig. 22). Fig. 28
is a sequence diagram showi ng the tine-space information transm ssion
processi ng perfornmed by the comuni cation system (Fig. 22). Fig. 29 is a
di agram showi ng a nodi fication of the egnmuni cati on systemin Fig. 22.
[ Description of the Synbols] 1, 3: Communi cation system 100: Internet 102:
Gateway 12: Server 120: Storage nedium 122: CPU 124: |nput device 126:

Di splay deyigce 138: ; QONpUNf CakéRArdevikswing: Shar agecdaui C@u%é aaéer
program 140" OS 142: Conmmuni cation unit 1447 Transmtter 002
146: RecelvEforma iJﬁ"3t{gﬂgﬁléQigﬁ”agf%cé¥§¥ﬁéso %%%rm%%arﬁ? un%he16 DB

communication system 1 (Fig. 1).

Fig. 18 is a sequence diagram showing the second
time-space information transmission processing performed

by the communication system 1 (Fig. 1}.

[0102]

In Figs. 17 and 18, at step 5201, the locational
information processor 250 of the client program 24 (Fig.
10) operated by the mobile station 22 ©periodically
requests that the GPS controllier 254 determine the
location of the mobile station 22, as is shown in Fig. 12.
Upon receiving the request, the GPS controller 254
generates GPS data of the location (latitude and

longitude) of the mobile station 22.

Or, in accordance with an entry by a user, the transmitter
244 generates personal information, as is shown in Figq.

14,



160: Location DB 262: Personal DB 169: Ti nme-space DB 2: Portgg?ﬁ/gjle hone
o A5 290

system 200: Wre comuni cati on network 202, 202-1 to 202-n:

22-1 to 22-m 22: Portable tel ephone nobile station 42-1 to 42-3: PHS
nobi |l e station 220: CPU 222: Fl ash nenory 224: Keyboard 226: D splay/input
devi ce 228: Conmuni cation device 230: GPS device 320: PHS conmuni cation

device 24, 34: Cdient program 244: OS 242: Communi cation unit

2 7 AUG

20p2 88 244: Transmitter 246: Receiver g50: Locational information

processor 254: GPS controller 260: DB 340: Information processor

2 7 AUG

20p2 -89 W claim 1. A nobile comunication systemfor providing
informati gnioancerning one or nore nobile stations [ocated within a

desi gnat ed communi cati on area, each of said nobile

At step S202, the GPS controller 254 transmits

the

obtained GPS data to the transmitter 244, which in turn

transmits to the server 12 short mail including

received GPS data.

the

Or, the transmitter 244 transmits to the server 12 short

mail including the generated personal information.

[0104]

At step S$203, the transmitter 144 of the server program 14

(Fig. 3) operated by the server 12 receives the mail from

the mobile station 22 and transmits it to the locational

information processor 150.

[0105]

At step 85204, the locational information processor 150

uses the GPS data or the personal information included in
the mail to update the entry in a row in the locational
information table (Fig. 5) of the location DB 160, or the
entry in a row in the personal information table in the

personal DB 162, which corresponds to the transmission



stations conprising: designation accepting neans, for at t | east
accepting the designation of said comrunication area; infor V“Up‘ZﬂQZ
transm ssion neans, for transmitting to another nobile station info ion
i ncludi ng the designation of said accepted comruni cation area; information
receiving neans, for receiving said transmtted information; |ocation
detection neans, for detecting the |ocation of a nobile station; and

i nformati on provision nmeans, for providggg i nformati on when the detected

| ocation of said nobile station is within said conmunication area included
in said received information. 2. A nobile conmunication nethod for
providin%dqfégrggﬁfﬂecggggighngzqne or nore nobile stations |ocated within
a designated comuni cation area, each of said nobile stations performng
the steps of: at the |east, accepting the designation of said comunication
area; transmtting to another nobile station information including the

desi gnation of said accepted communi cation area; receiving said transmtted
i nformatildh:0&kt ecting the location of a nobile station; and providing

i nformati on when the detected | ocation of said nobile station is within
sai d conmfni cHtéen $2@%, | nthededeanchai dniéceilbed nsfear netheon.ula td
recordi ng nedium for each of nobile stations of a nobile comrunication
system f org g ©vhgh NI SRR QD 68NGRIFHE dith PNE nGlo Y8 dPbbe sdatdipns

| ocated within a designated comruni cation area, said recording nedi um
storing acﬁog%g@__gﬁaggr 'I'r}ffo%?aocd’ﬁpéﬁ L alb P CXRCYLG T 1 ?BSES i -st%tr%&‘ash
accepting e designation of sald comuni cafion ea, transmtting to -

anot her nobile station informtion includinqsthe desi gnation of said
accept ed FYhAAR2AEH oM aFBg; time-space DB I64.

[0107]

At step 85206, the search unit 152 determines whether the
mobile station 22 has moved and whether its location has
been entered in the effective range in at least one row of
the time-space information table. If the location of the
mobile station 22 falls in a specific effective range, the
search unit 152 determines what time-space information is
to be transmitted to the pertinent mobile station 22.

Program control then goes to step S207.

In addition, when the personal information of the user of
the mobile station 22 is changed, the search unit 152
determines whether specific time-space information should

be transmitted to the mobile station 22. The search unit



2 7 AUG 2002 -90 receiving said transmtted information,; detect| t he
| ocation of a nobile station; and providing informtion when ,&

| ocation of said nobile station is within said comrunication area |nc

in said received information. . A .AaR A3y. A3a. A A

.Au?. AL AF(I . AF. A Ay.A93.A3{.Au%AYS. A3e.A .A . A . AAAAAAA A A.A. A

An. A Ae. Ale. A A . AnR A AsNy. A A A A

.AY. Al YR A3. A. A% AS. A A{. AF. Au. AL Al Al pas@. A . Al . A Au. A A Ae. Al . A A9. As. A%
.A5. A@ Aa. A. AF% A [,.A Asn. AY .As,.A A . Ay.AA .AAS A . A(.A3;

3+. A@. A25\ BrJ_& 89;

proni 82 qaboa) aaesl oajeateal sakoal %]a%\i/gai]rpﬁ:]ﬁ@el*&?d&a] cahsheheal gl cal ca

] ca] cRa] cRa] ca] ca] ca] ca ca] ca ca c(al

xsni d Z ca c a] cal ca] cal.cal ca o alcal ca
| Cal caT o} ey Rl diata) CATeapEagEar (sont oo HGRLE FEL £ LRSS el
9ELUVXf h<PXsAz#% wr mhc”Y] ca] c( a] caj ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca] ca]ca]c
a] ca] ca] c’Bélg]Ec*%?]CUa] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! % eB| &: r +, 3dG wr mhc”Y
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] c( aU] c(a]ca]ca] ca]ca]ca] ca]ca]ca]ca]ca]ca
]calca] ca] ca]ca]lca]lcalca]ca! (\f:qgT$\ no29Ws
}xsni d_Z]]ca] ca] ca] ca] ca] ca] ca] ca]c(a]ca]cal ca] ca] ca] ca] ca] ca] ca] ca] cajcalc
a] ca] ca] cakc(ahe( dlgal.catsal caligl CakAvBY prdgram 14 terminates
FU bl el TY" ™ MAEAMNA % BBNE&REE M ' "4({vql gb] X] ca] ca] ca] ca] ca] ca] ca] cajc
ajcajcalc C. aU] c.aJc.alc.a]ca]ca]cal ca] ca] c(a] ca] ca] ca] ca] ca] ca]
ca] ca! 4(k?J(r%‘)a‘])%%]d)£’E% ++,1,=, K Ni,,,-L-Za- .b.../6/ki}xsnid_Z]]ca]c
a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal ca] ca] c( a] ca] ca] ca] ca] ca] ca] ca]
c,a]Jca]ca]lcalcalcalcal k/////133333424444450655506i 6667727n7| 7777| wr mhc] X] ca
] c"a] cal c(a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal ca] ca] ca] ca]
c( aU] c(a] dd¥ldflca] c(a] ca] ca! 7777+8e88891999' : 4:;:S: f: :: ;L

; <F<~<<<%={vql gb] X] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] c0aU] c0a] ca] ca] ca] ca]

Q @@ @At AAAAABBCNDDDD| wr mhc”~Y] ] ca] c. a] ca] ca ca] ca] cal] ca] c*alU] c*a] ca] ca] ca
] ca] ca] caliqalcalcad £] eahcalbad cakcaltd af eatcalaakcalral 6l €AY itens
EFEEEE6F<FCFCFFFFGGH) H, HdHHHHOT HF O 111 JU3Jd KK} xsnid_Z]]]ca] ca]ca]ca]ca]ca]c

?L]ngﬁ]c}i K dK |_0|_ tﬁéﬁi cakoalec(al gal calgal calealnaheal calcal £4l caleal cal

MHMMVIVINUNG Nf NNNQ= PP wr mhc” ca] caj,cal cal] ¢ ca]c
a] ca] ca] CAPCUITEL oo oa o T U et at ) CATCRT OO ATt BUTo( MOk COXRRR
RS5SnESTGI T TaUUUUUUUO VW WANKQX, Yi YVYYY~Y| wr rrhc" ] cal c Ja éa] ca] caj ca] cal ca
] ca] ca] ca]téy capesicgE( 5w}n@c§p@aaeca}e£péa]a@ap@a] e8] cJaI}‘é 1eaficdlecaltéd ca) ca
Jcal ~YY) zbZ[ [D[[[[\ L\ }\\\\\\\\\ 2" aaRabzccVdXd*dadcd{vqgl fa[ V] c*aU] c*a] c*al] c
*a] ca] ca] cajlxidl €ajtafida] €] cajrafic{ ab)] cha] d(caldtcialala] tafoakhealioa] @aj cal ca
] ca] ca] ca] ca] ca] ca] ca! cdf dd
eeve} eee! fdfd gfgr geggehi akbkikkdbihl maknerr4oAmxsyidl,_Z] c*a] c(a] ca] ca] ca] ca]
ca] ca] ca] ca] ca] ca]ca]c(a] ca] ca] ca] ca] c&a]ca]ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]c
a] ca] ca] ca! AoDoKoooXppppNgqgOr=rqgrrrrrstttNudvqgvt vvvwPwwww- XX} xsni d_Z] c*a] ca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] c(a] ca] ca] ca] ca] ca]ca] c*a]ca]ca]ca]ca]ca]ca]ca]l
cajcalcalc a] ca] ca! xxxyyy8zFzlz_zzz{;
{{{{I119] @f‘ﬁfg ~n~Xx~~V' F} xsni d_Z] c*a] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] c(a]ca
] ca] ca] ca] ca] ca]_kca] ca%ca] ca] ca] ca] cal ca] ca]c(a]ca]ca]ca]ca]ca]cal!Fl 6hdm <?F
aM2. i } xsni®f 7] gt apcaféffeal caFcaeRice caf e} £al caféa) EaFc( #hdafca)tdy ca] ca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]c(a] ca]ca]ca!ikruwz*; FW

locational information or the personal information has

been updated receives the short mail from the server 12.

(0110]



Gzr 3j {vqgl gb] X] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]Z:Qamch?ﬂ]ﬂz] ca
] ca] ca] ca] cal]ca]ca]ca]ca]calc(aUc(a]c(aUc(a!;

s?ELU(7:s)b5G xsnid_Z]]]ca]ca]c(a] ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]calca
]ca] c(a] ca] ca] ca] ca]ca] ca] ca]ca] ca]ca]ca]ca]ca]c(al QD7Tg" <b|w nhc”Y]]]ca]c
aJca] ca] ca]cal c(a] ca] ca]ca] ca] ca]ca] ca]ca]ca] ca]ca]ca]ca]cal]c(alc(a]ca]cal
ca] ca] ca] ca] c(a] ca] ca] ca! Uhu@VFTadk{

S}xsnid_Z]]]]ca] ca]ca]ca] ca]ca]ca]ca]cadralca]ca]c*alca]ca]calca]ca]calcalc
a]J ca] ca] ca] ca] ca] c&a] ca] ca] ca] ca] ca] ca! BE} bE| <' 18} xsnid_Z]]]]ca]ca] ca]ca]ca
] ca] ca] ca] ca] ca] ca] ca] ca] c(a] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca] ca] ca] calcalc
(a] ca] ca]ga! g [$X09, the search unit 152 decrements by on

S2JQ xsni d_Z] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] c( a] ca] ca] caJc

ajcalcalc c o

}Lsn}d ]Z]I?Hi a c@a:f]caCJ {ﬂa[f%%’fg;a]ég] 9&2? ]1 {% S(E)Eé‘] ca]lcna ca ca ca] caj ca
] ca] ca] ca ] ca] calca] ca ca] c(alc
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a] ca] ca] ca] ca] ca] ca] ca] ca] ca] caljcalca]c(ajcajcal GyR{)0 4
'2e.}xsnid_Z]]]]ca]ca] ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c*al ca] ca)] ca]calcal]calc
aJ calca]ca]ca]ca]lca]c*a]ca]ca]ca]ca]ca]cal!.5BEL7jq: B% 4n

H} xsni d_Z]bllea] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] calca]c(a]calca]ca]lca]ca]c
a] ca] ca] ca] ca] ca] ca] caljcalcaljcalc.a]jca! , T:IL{$. =

IMI3p}} xspid saleal s gs]&s@f&ﬁahﬁ?kcalsczal sehegbealegsalongal oal o
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When all the information has been transmitted, processing
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control returns to step S207.

[0114)

[Time-space information erasing by server 12]

An explanation will now be given while referring to Figqg.
19 for the processing performed by the server 12 (Fig. 1
or 2) to erase time-space information for which the

effective time has expired.

Fig. 19 is a flowchart showing the processing performed by
the server 12 (Fig. 1 or 2) to erase time-space

information for which the effective time has expired.

[0115]

As is shown in Fig. 19, at step S301, the time-space DB
164 of the server program 14 (Fig. 3) operated by the
server 12 is activated by the 0S 140 periodically (e.g.,

every minute), and the current time is obtained from the

OS 140.

[O0116]
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At step S303, the time-space DB 164 extracts the effective

time in the time-space information to be erased.

(0118]

At step S304, the time-space DB 164 compares the current
time obtained at step S301 with the extracted effective
time. When the current time corresponds to the effective
time, or the effective time has expired, program control
moves to step S3065. If the current time has not yet

reached the effective time, program control goes to step

5306.

[0119]
At step S305, the time-space DB 164 erases the time-space

information for which it is ascertained at step S304 that

the effective time has expired.
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thereafter terminated. In the other case, program control

returns to step S302.

(0121}

[Time-space information erasing by mobile station 22]

An explanation will now be given while referring to Figs.
20 and 21 for the processing performed by the mobile
station 22 (Fig. 1 or 9) to erase time-space information

of which the effective time has expired.

Fig. 20 is a flowchart showing the processing performed by
the mobile station 22 (Fig. 1 or 9) to erase time-space

information of which the effective time has expired.

Fig. 21 is a sequence diagram showing the processing
performed by the mobile station 22 (Fig. 1 or 9) to erase
time-space information of which the effective time is

past.
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[0123]

At step S$402, the DB 260 requests from the locational
information processor 250 GPS data of the current location
(latitude and longitude) of the mobile station 22. In
response, the locational information processor 250
obtains, from the GPS controller 254, the GPS data, which

it then outputs to the DB 260.

{0124]

At step S403, the DB 260 extracts time-space information

to be erased.

[0125]
At step 5404, the DB 260 acquires the current time from

the O0S 240, and compares it with the effective time in the
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When the effective time has expired, program control moves

to step S405. 1In the other case, program control advances

to step S5406.

[0126]

At step S405, the DB 260 erases the target time-space

information.

[0127]

At step S406, the DB 260 determines whether a value of 1
(the designation of an absolute location range) has been
entered for the effective range designation method
included in the time-space information to be erased. When
for the method the designation of an absolute locational
range 1is indicated, program control moves to step S409.
In the other case (the designation of a relative

locational range), program control goes to step S407.

[(0128]
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(latitude and longitude) of the mobile station 22 used to

designate the absolute locational range.

{0129}

At step 5408, when the server 12 (Fig. 1 or 2) receives
the short mail requesting the locational information, the
search unit 152 of the server program 14 (Fig. 3) performs
a search of the locational information table in the
location DB 160. Then, the search unit 152 transmits, to
the requesting-mobile station 22, short mail including the
locational information (latitude and 1longitude) of the

mobile station 22 that serves as the center of the

relative locational range.

When the mobile station 22 receives from the server 12 the
short mail including the locational information (latitude
and longitude), the DB 260 obtains the locational

information included in the received short mail.

[0130]
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longitude indicated by the GPS data obtained at step S402
fall within the effective range included in the time-space
information to be erased. If the latitude and longitude
fall within the range, program control goes to step S411.

If the latitude and the longitude are outside the range,

program control advances to step S410.

[0131]

At step 5410, the DB 260 erases the target time-space

information.

[0132]

At step 5411, the DB 260 determines whether all the
information has been examined. If all the information has

been examined, the processing is thereafter terminated.

When all the information has not yet been

program control returns to step 5403.

(0133]
[Modification]

The Internet 100 (Fig. 1) and the portable

examined,

telephone
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system 2 need not be separate entities, and may be joined

together.

The time-space 1information in Fig. 7 may be directly
transmitted to the server 12, rather than Dbeing

transmitted via the mobile station 22.

Also, the personal information (Fig. 6) may be directly
transmitted to the server 12, rather than Dbeing

transmitted via the mobile station 22.

And further, to determine the effective time, for the time
zone 1in the time-space information table in Fig. 7 both
the start time and the end time may be set; or the vyear
may also be set; or the start time and an efféctive time

length may be set.

{0134]

[Effects]

As is described above, in the thus arranged communication
system 1, regardless of the size of the communication area

established for a base station 202, time-space information
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present within an absolute locational range that has been
designated, such as a range for which station A is the

center and that has, for example, a radius of 200 meters.

[0135]

Since the relative effective range can also be designated
for the communication system 1, the effective range can be
dynamically changed, and information can be broadcast,

even when the user of the mobile station 22 is in a moving

car.

[0136]

In addition, since the number of the mobile stations 22 is
limited, as distribution destinations and the distribution
of information is designated depending on an attribute of
a user, the flexible and precise distribution of

information to users can be performed.

[0137]
(Second Embodiment]

A second embodiment of the present invention will now be
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{Communication system 3]

Fig. 22 is a diagram illustrating an example arrangement
of a communication system 3 for which a mobile
communication method according to the second embodiment of

the present invention is applied.

Fig, 23 is a diagram showing the arrangement of a portable

telephone/PHS mobile station 32 shown in Fig. 22.

Fig. 24 is a diagram showing a connection relationship
when the portable telephone/PHS mobile stations 32 in Fig.

22 communicate with each other via the base station 202.

Fig. 25 is a diagram showing a connection relationship
when the portable telephone/PHS mobile stations 32 in Fig.

22 communicate directly with each other.

(0139]

As 1is shown 1in Fig. 22, the communication system 3
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comprises the server 12, the Internet 100, the gateway 102
and the portable telephone system 2, all of which are
shown in Fig. 1, and the portable telephone/PHS mobile
stations 32-1 to 32-n (one of which will, hereinafter, be
referred to simply as a mobile station 32 when a

particular mobile station is not specified).

As is shown in Fig. 23, in accordance with the arrangement
used for a mobile station 32, a PHS communication device

320 is added to a mobile station 22 shown in Fig. 9.

As is shown in Figs. 22 and 24, the mobile station 32 uses
a phone function having a communication distance of
several kilometers for engaging in oral communications
with another mobile station 32, or for the exchange of
short mail via the base station 202 and the server program
14. Also, as 1is shown in Figs. 22 and 25, the mobile
stations 32 can communicate with each other directly,

without the base station 202 being required.

[0140]

Fig. 26 is a diagram showing the arrangement of a client
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As is shown in Fig. 26, in accordance with the arrangement
used for the client program 34, an information processor

340 is added to the client program 24 (Fig. 10).

The client program 34, as well as the client program 24 in
the first embodiment, interacts with the server 12 for the
distribution of short mail, and also transmits to another
client program 34 short mail in which 1is designated an

effective range, etc.

As in the first embodiment, the client program 34, which
is recorded on, for example, a recording medium 120, is
supplied to the mobile station 32, is 1loaded into the
flash memory 222 of the mobile station 32, and 1is

executed.

[0141]
[Information processor 340]

Based on the time and GPS data (the location (latitude and
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from another mobile station 32. When the location of the
mobile station 32 and the time fall within a designated
range, the information included in the received time-space

information is displayed on the display/input device 226

of the mobile station 32.

(0142]

[Time-space transmission processing]

An explanation for the time-space information transmission
processing performed by the communication system 3 will

now be given while referring to Figs. 27 and 28.

Fig. 27 is a flowchart showing the time-space information

transmission processing for the communication system 3

(Fig. 22).

Fig. 28 1is a sequence diagram showing the time-space
information transmission processing for the communication

system 3 (Fig. 22).
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that contains information to be transmitted to the mobile

station 32-2.

[0144]

At step S502, the receiver 246 of the client program 34 of
the mobile station 32-2 receives the short mail from the
mobile station 32-1, and extracts the time-space

information and transmits it to the information processor

340.

[0145]
At step S503, the information processor 340 of the mobile

station 32-2 obtains the current time from the 0SS 240.

[0146]

At step S504, the information processor 340 of the mobile
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processor 250 GPS data of the current location (latitude
and longitude) of the mobile station 32. Upon receiving
the request, the 1locational information processor 250

transmits the GPS data to the information processor 340.

[0147]

At step S505, the information processor 340 of the mobile
station 32-2 compares the effective time included in the
received time-space information with the current time.
When the effective time has expired, program control goes
to step $506. When the current time does not yet reached

the effective time, program control moves to step S507.

[0148]

At step S506, the information processor 340 of the mobile

station 32-2 erases the received time-space information.

[0149]
At step S507, the information processor 340 of the mobile
station 32-2 determines whether the value entered for the

effective range designation method included in the
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absolute effective range is set, program control goes to
step §510. In the other case, program control moves to

step S508.

[0150]

At step S508, the information processor 340 of the mobile
station 32-2 transmits short mail requesting GPS data to
the mobile station 32 (e.g., a mobile station 32-3) that

is designated as the center of the effective range.

Upon receiving the request, the client program 34 of the
mobile station 32-3 transmits to the mobile station 32-2
short mail in which it includes GPS data for its location

(latitude and longitude).

(0151]

At step S509, the receiver 146 of the mobile station 32-2
receives the short mail from the mobile station 32-3, and
outputs the GPS data included in the short mail to the

information processor 340.
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[0152]

At step S510, the information processor 340 of the mobile
station 32-3 determines whether the location of the mobile
station 32-2 falls within the effective range of the
time-space infermation included in the received short
mail. If the mobile station 32-2 is outside the effective
range, program control goes to step S512. If the mobile
station 32-2 is within the effective range, program

control advances to step S511.

[0153]

At step S511, the information processor 340 erases the

received time-space information.

[0154]

At step S512, the information processor 340 decrements, by
one, the maximum number of recipients of the received
time-space information, and outputs the resultant number

to the DB 260. At step S513, the DB 260 stores and
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[0155]

At step S514, the information processor 340 determines
whether the resultant maximum number of recipients is 0.
When the number is 0, the processing 1is thereafter
terminated. But if the number is not 0, program control

goes to step S515.

[0156]

At step 8515, the information processor 340 outputs the
time-space information to the transmitter 244, The
transmitter 244 then transmits, to another mobile station
32 (e.g., a mobile station 32-4) short mail including the

received time-space information.

{0157]

[Erasing time-space information]

The client program 34 (Fig. .26) performs the same
processing as that performed by the client program 24 in

Figs. 20 and 21 to erase time-space information of which
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(Modification]

Fig. 29 is a diagram showing a modification of the

communication system 3 in Fig. 22.

A plurality of PHS mobile stations 42 (42-1 to 42-3) may
be used for which the communication device 228 has been
removed from the <client program 34 in the second
embodiment. In this modification, only direct
communication between the PHS mobile stations 42 is
performed, no communication is performed via the base
station 202, and information is distributed by designating

a locational range.

(0159]

[Advantages of the Invention]

As is described above, according to the mobile
communication system and the method therefor of the
present invention, a communication partner can be selected

by designating a specific location.
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the method therefor of the present invention, a
communication partner can be selected by designating a
specific location, and also designating a time zone and an

attribute.

4. Brief Description of the Drawings:

Fig. 1 is a diagram showing an example arrangement for a
first communication system for which a first mobile
communication method according to a first embodiment of
the present invention is applied.

Fig. 2 1is a diagram showing an example arrangement of a
server in the communication system 1 in Fig. 1.

Fig. 3 is a diagram showing the structure of a server
program executed by the server in Fig. 1 or é.

Fig. 4 1is a sequence diagram showing the processing
performed by the locational information processor and the
0OS of the server program to store information in a DB.

Fig. 5 is a diagram showing a locational information table
managed in the location DB of the server program shown in
Fig. 3.

Fig. 6 is a diagram showing a personal information table
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Fig. 7 is a diagram showing a time-space information table
managed in a time-space DB in Fig. 3.

Fig. 8 1is a sequence diagram showing the processing
performed by the search unit of the server program (Fig.
3} when performing a search of information stored and
managed in the DB.

Fig. 9 is a diagram showing the arrangement of a portable
telephone mobile station in the communication system shown
in Fig. 1.

Fig. 10 is a diagram showing the arrangement of a client
program executed by the mobile station shown in Fig. 1 or
9.

Fig. 11 is a sequence diagram showing the mail
communication processing performed by the communication
system (Fig. 1).

Fig. 12 is a flowchart showing the locational information
collection processing performed by the communication
system (Fig. 1).

Fig. 13 1is a sequence diagram showing the processing
performed by the communication system (Fig. 1) whereby a

user prepares time-space information {(Fig. ) and
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transmits it to the server 12.

Fig. 14 1is a sequence diagram showing the processing
performed by the communication system (Fig. 1) whereby a
user prepares personal information (Fig. 6) and transmits
it to the server 12.

Fig. 15 1is a flowchart showing the first time-space
information transmission processing performed by the
communication system (Fig. 1).

Fig. 16 is a sequence diagram showing the first time-space
information transmission processing performed by the
communication system (Fig. 1).

Fig. 17 1is a flowchart showing the second time-space

information transmission processing performed by the

communication system (Fig. 1).

Fig. 18 is a sequence diagram showing the second
time—-space information transmission processing performed
by the communication system (Fig. 1).

Fig. 19 is a flowchart showing the processing performed by
the server (Fig. 1 or 2) to erase time-space information
of which the effective time has expired.

Fig. 20 is a flowchart showing the processing performed by

the mobile station (Fig. 1 or 9) to erase time-space
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information of which the effective time has expired.

Fig. 21 1is a sequence diagram showing the processing
performed by the mobile station (Fig. 1 or 9) to erase
time-space information of which the effective time has
expired.

Fig. 22 is a diagram showing an example arrangement for a
communication system for which a mobile communication
method according to a second embodiment of the present
invention is applied.

Fig. 23 is a diagram showing the arrangement of a portable
telephone/PHS mobile station in Fig. 22.

Fig. 24 is a diagram showing a connection relationship
when the mobile stations in Fig. 22 communicate with each
other via a base station.

Fig. 25 is a diagram showing a connection relationship
when the mobile stations in Fig. 22 communicate with each
other directly.

Fig. 26 is a diagram showing the structure of a client
program executed by the mobile station shown in Fig. 22 or
23.

Fig. 27 is a flowchart showing the time-space information

transmission processing performed by the communication
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Fig. 28 is a sequence diagram showing the time-space
information transmission processing performed by the
communication system (Fig. 22).

Fig. 29 1is a diagram showing a modification of the

communication system in Fig. 22.

[Description of the Symbols]
1, 3: Communication system
100: Internet

102: Gateway

12: Server
120: Storage medium
122: CPU

124: Input device
126: Display device
128: Communication device

130: Storage device

14: Server program
140: OS
142: Communication unit

144: Transmitter
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150: Locational information processor

152: Search unit
16: DB
160: Location DB
162: personal DB
164: Time-space DB
2. Pportable telephone system
200: Wire communication network
202, 202-1 to 202-n: pase station
22-1 to 22-My, 5. Portable telephone mobile station
42-1 to 42-3: PHS mobile station
220: CPU
222 Flash memory
224: Keyboard
226: Display/input device
228: Communication device
230: GPS device
320: PHS communication device
24, 34: Client program
240: OS5

242 Communication unit
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250: TLocational information processor
254: GPS controller
260; DB

340: Information processor
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communication area,
information transmission means, for transmitting to another mobile station
information including the designation of said accepted communication area;
information receiving means, for receiving said transmitted information;
location detection means, for detecting the location of a mobile station; and
information provision means, for providing information when the detected location of

said mobile station is within said communication area included in said received information.

2. A mobile communication method for providing information concerning one
or more mobile stations located within a designated communication area, each of said mobile
stations performing the steps of:

at the least, accepting the designation of said communication area;

transmitting to another mobile station information including the designation of said
accepted communication area;

receiving said transmitted information;

detecting the location of a mobile station; and

providing information when the detected location of said mobile station is within said

communication area included in said received information.

3. A recording medium for each of mobile stations of a mobile communication
system for providing information concerning one or more mobile stations located within a
designated communication area, said recording medium storing a program to permit a
computer to execute the steps of:

at least, accepting the designation of said communication area;

transmitting to another mobile station information including the designation of said

accepted communication area,
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receiving said transmitted information;
detecting the location of a mobile station; and
providing information when the detected location of said mobile station is within said

communication area included in said received information.



