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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.



[0002]
[Background Art]
Portable telephones and PHS terminals, which have become

very popular devices, are widely used today.

Paralleling the employment of such devices, practical use
is being made of a service whereby the location 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.

In- addition, a method whereby individual terminal
attributes, stored in a database, can be used to select a
communication terminal is disclosed in 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



in Japanese Patent Publication No. Hei 10-234071.

[0003]

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 1is
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 is included in both
commuhication 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



terminal near station D and communicates only with a base

station in communication area F can not be selected.

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



destination and a method therefore.

It is another object of the present invention to provide a
mobile communication 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 nmobile

stations to be called.



[0008]

Preferably, in a mobile communication system for placing
calls in a designated time =zone to one or more mobile
stations located within a designated 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 méans, 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.



[0010]

[Operation of first mobile communication system]

The first mobile communication system is provided by using
a portable telephone network composed of base station
communication areas, each of which has a radius of severadl
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 is a GPS (Global
Positioning System) device. An individual mobile station
uses a GPS device to determine its current 1location
(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



is constituted by the above described GPS device, detects
the location {latitude and 1longitude) of the mobile
station periodically, or upon the receipt of a request

from a server.

[0012]

[Location notification means]

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

inte normal mail (Internet mail) at the gateway linking



the Internet to the mobile communication network). That
is, the location storage means serves as a database for
the storage and the management of the locations of the

individual mobile stations.

[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 located, 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.

[0016]

[Calling means]
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At the server, the calling means places a call to a

selected mobile station in the designated time zone.

When a communication path has been established with the

mobile station to be called, the server then provides

information to that station.

[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 transmitting 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



11

location of the mobile station is within the communication

area included in the received information.

[0018]

[Operation of second mobile communication system]

Unlike the first mobile communication system, the second
mobile communication system 1is provided by using 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 is 1located
within the designated communication area. When a mobile
station determines it 1is located within the designated

area, it displays the information that it receives.

[0019]

[Designation accepting means]
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In a mobile station that acts as an information source,
the designation accepting means accepts the designation of
the locational range (latitude and longitude, or
corresponding cpordinates) 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 0of 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]
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[Location detection means]

For each mobile station, the location detection means is
constituted, for example, by one of the above described
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 location 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.
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[0024]

[First mobile communication method]

According to the ©present invention a first mobile
communication method, for calling one or nmnore mobile
stations located within a designated communication area,
comprises the steps of: storing the "locations of the
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 mobile
stations located within a designated communication area,
each of the mobile stations, at the 1least, accepts the
designation of the communication area; +transmits to
another mobile station information including the

designation of the accepted communicaticn area; receives
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the transmitted information; detects the location of a
mobile station; and provides information when the detected
location of the mobile station is within the communication

area included in the received information.

[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
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recording medium for each 2F mcepile stations of & mobile
communicatior. system for prcviding information concerning
one or more mobile stations located within a designated
communication area, the seccnd 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.

[0028]

[Preferred Embodiments]

[First Embodiment]

A first embodiment of the present invention will now be

described.

[0029]

([Communicetion system 1]
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Fig. 1 is a diagram showing an example arrangement for a
first communication system 1 for which the first mobile

communication method of the present invention is applied.

As is shown in Fig. 1, the component parts of the system 1
are a portable telephone system 2, a server 12, the

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 base station 202 when a
particular base station is not specified}), and a plurality
of portable telephone mobile stations 22-1 to 22-j 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 1is also

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

12.
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[0030]

The communication system 1 accepts the designation of an
area that is not related to the communication area of a
base station 202, and places a call to a mobile station
22, in the designated area, for which it thereafter
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,
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and transfers the normal mail data to the Internet 100.
The gateway 102 also performs reverse processing, thus
implementing the bidirectional transmission of data
between the portable telephone system 2 and the Internet

100.

[0033]

[Base station 202]

The base station 202 connects a mobile station 22 to the
wire communication network 200, via a radio communication
path of several kilometers, for the Dbidirectional

transmission of audio data and short mail data' between

them.

{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
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the data to the mobile station 22 wvia the base station
202, it receives data from the mobile station 22 wvia the

base station 202, and transfers the data to the Internet

100 via the gateway 102.

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),
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which is appropriate for use on the Internet 100; and a
storage device 130, such as a hard disk drive, a CD-ROM
drive or a magneto-optical disk (MO) for reading and

writing data on a recording medium 120.

That is, the server 12 serves as a computer that has a

communication function.

[0036]
Fig. 3 is a diagram illustrating 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
0S 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

164.

The communication unit 142 includes a transmitter 144 and



22

a receiver 1l46.

[0037]

The server program 14 recorded on the recording medium 120
(Fig. 2) is supplied to the server 12, is loaded from the
storage device 130 into the memory (not shown) of the CPU

122, and is executed.

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]

{05 140]

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 executién of other

software modules.
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The O0S 140 supplies, for other software modules, a
calendar and time information used to place a call to a

mobile station 22 in a designated time zone.

[0039]

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.

(00401

[Receiver 146]

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

extracts GPS data for the transmission of 1locational
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information (latitude and longitude, or corresponding
coordinates) concerning each mobile station 22 from which
mail is received, and outputs the GPS data to the

locational information processor 150.

[0041)]

[Transmitter 144]

The transmitter 144 generates one or more mail messages
that include the user 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 later 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]
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[Locational information processor 150]

Fig. 4 1is a sequence diagram showing the processing
performed by the locational information processor 150 and
the OS 140 of the server program 14 when entering

information in the DB 16.

As 1is 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
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164.

The locational information of the mobile stations 22 is
received from the 1locational information processor 150,
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 -XXXKX-XXXX, an e-mail address of
XXXXXXXXXXX@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
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is prepared (hereinafter, an entry in the personal
information table .is simply described as personal
information) by correlating the user name of the mobile
station 22, received wvia the 0SS 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 1s prepared by
correlating all the types of information (a message 1D, 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
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set up in the same manner as that provided for the

location DB 160.

In the transmission information table (the time-space

information table), information correlated with a user

name will be as described below. The information entered
by c¢olumn across each line {each line: time-space
information) of the transmission information table
(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 wuser name, with which it 1is possible, by
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designating the locational range of a transmission
destination and a transmission time zone, to identify the
time-space information type to be provided for the mobile

station 22.

The "Message ID" is used by the mobile 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
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set "aabbccdd" is entered in the "Effective time"™ column,
month is represented by aa, day by bb, hour by cc, and

minutes by dd.

The "Effective time" provides the date on which
transmission information (time—sbace information) becomes
invalid. That 1is, the time-space information 1is
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 locational 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.
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[0051]

Entered in the "Effective range" column are numerical
values, prepared in accordance with the "Effective range
designation method" entry, that specifically 1limit the

locational range of a distribution destination of short

mail.

Specifically, when vin (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 methed, "
provided as the "Effective range" 1is a pair of two
numerical wvalues comprising the user name (a portable
telephone number) of a mobile station 22 located at the
center of the 1locational range of a mail distribution

destination and the radius of the range.
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[0052]

When the latitude and the longitude at the center of the
effective range and the radius of the range -are
designated, whether the locations of - individual mobile
stations 22 fall within the effective range can be
determined based, for example, on the metﬁod 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
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limited. If, however, "0O" is entered for the "Maximum
number of recipients," the number of mobile stations 22

that may receive information is not limited.

[0054]

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
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stored and managed in the time-space DB 164.

[0056]

At this time, when the time indicated by the data from the
0S 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 in 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
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personal information.

The search unit 152 selects a user name included in both
these user names (user names A and B) as the user name of
the mobile station 22 that is 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 is 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.
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In other words, the mobile station 22 has an arrangement
whereby the GPS device 230 is additionally provided for a
portable telephone that includes not only a speech

function but also a short 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
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device and a transparent input tablet that is attached to
the image display space of the LCD. The display/input
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).
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[0062]
[Communication device 228]
The communication device 228 includes an antenna, a

microphone and a loudspeaker for carrying out the speech

function.

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

transmitter 244, and a receiver 246.

As 1is described above, a program of the speech function
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that is not directly related to the mobile communication

method of the present invention is not shown in Fig. 10.

[0064]

The client program 24 is, for example, recorded on the
recording medium 120, is supplied to the mobile station
22, 1is 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 OS 240 is an operating system, such as Widows CE

(trademark of Microsoft Corp.), that is appropriate for a
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portable telephone terminal or a PDA, and executes and

manages the individual sections of the client program 24.

In addition, the 0S 240 outputs, to the individual
sections, data input entered by a user via the keyboard
224 and the display/input device 226, and information

required 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]
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The communication unit 242 establishes a radio
communication path of several kilometers with the base
station 202. The receiver 246 of the communication unit
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 to the DB 260 the

time-space information included in the received short

mail.

[0068]

[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
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information in Fig. 7 are displayed on the display/input

device 226.

The DB 260 is aléo 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 locational information processor 250
acquires GPS data from the GPS controller 254 and outputs

them to the transmitter 244, and notifies the server 12
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(server program 14) of the location (latitude and

longitude) of the mobile station 22.

[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 user 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
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information, adds the personal information to the short
mail, together with the, time-space information, and

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
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station 202 and the wire communication network 200.

The gateway 102 converts the received short mail into a
normal mail form (Internet mail form) appropriate for
transmission 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.
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[0074]

[Locational information collection processing]

An explanation will now be given while referring to Fig.
12 for the processing performed by the server 12 (Fig. 1
or 2) when collecting locational information for the
locations (latitudes and 1longitudes) of the indiQidual

nmobile stations 22.

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

system 1 (Fig. 1).

As 1is shown 1in 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 longitude) of the
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mobile station 22, receives the obtained GPS data for the
location of the mobile station 22, and transmits to 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 in the locational
information table (Fig. 5) the user name included in the

short mail and the corresponding locational 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.
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[0077]

As is shown in Fig. 13, the user prepares time-space
information by using, for example, the keyboard 224 and
the display/input device 226 of the mobile station 22
(Fig. 1 or 9), and requests 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 processingl

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 infofmation (Fig. 6) to
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the server 12.

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

it to the server 12.

[0080]

As is 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 personai, 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.
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[0081]

[First time-space information transmission pfocessing]

An explanation will now be given, while referring to Figs.
15 and 16, for the first-time information 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.
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[0083]

At step 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 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 S103, the search unit 152 of the server program 14
(Fig. 3) operated by fhe 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 S5105.
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
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information table (Fig. 5) in the location DB 160 by using
the first value (the user name, e.g., 090456789012, the
first numerical value (the user name) in the effective
range of the second 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 S105, the search unit 152 searches the locational
information table (Fig. 5) in the location DB 160 by using
the locational information of the genter of the effective
range directly designated by the timé—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.

foog7]

At step S106, the search unit 152 determines whether the



53

number, obtained at step S105, of mobile stations 22
located in the effective range 1is greater than or equals
.the maximum number of recipients designated in the
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

S107. In the other cases, program control moves to step

S109.

[0088]

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

program control goes to step S5108.

{0089]

At step 5108, the search wunit 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
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that the number of user names is reduced and the number of
the pertinent mobile stations 22 is equal to or smaller

than the maximum number of recipients.

[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).

[0091]
At step S111, the search unit 152 outputs, to the
transmitter 144, the user names of the mobile stations 22

selected as distribution destinations of the time-space

information in Fig. 7.

[0092]

At step 8112, the transmitter 144 prepares short mail
including the received time-space information and

addressed to the individual user names received from the
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search unit 152. Then, the transmitter 144 transmits the
obtained short mail to the mobile stations 22 selected as

destinations.

[0093]

A further explanation of the first time-space information
transmission process will givén where a creator included
in the time-space information in the short mail received
by the server 12 is 09045678901; a message ID is 2001; a
category is C, the effective time is 08221900; the
effective range designation method 1is 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 S103, the wvalue 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 1locational
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information table (Fig. 5) by using the effective range
(35° 17'00" and 139° 11'00" with a radius of 10000 meters)
that is directly designated in the time-space information,
and obtains the user names (09012345678, 09023456789 and

09034567890) of the three pertinent mobile stations 22.

[0096]
When, at step S106, 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 number of the pertinent mobile
stations 22 is not equal to the designated maximum number

of recipients, program control goes to step S108.

[0098]

At step 5108, 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 S111.
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[0099]

At step S1l11, the server 12 selects user names
(09012345678 and 09034567890} as the distribution

destinations of the time-space information in Fig. 7.

{0100]

At step S112, the server 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 Fig.
12 or 14 one of the mobile stations 22 (Fig. 1 or 9)
transmits locational 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.
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Fig. 17 1is a flowchart showing the second time-space
information transmission processing performed by the

communication system 1 (Fig. 1).

Fig. 18 1is 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 S201, the locational
information processor 250 of the client program 24 (Fig.
10) operated by the mobile station 22 periodically
requests that the- GPS controller 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 Fig.

14.
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{0103}
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 tﬁe

received GPS data.

Or, the transmitter 244 transmits to the server 12 short

mail including the generated personal information.

[0104]
At step S203, 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 S204, the 1locational 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
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source mobile station 22.

[0106]

At step S205, the search unit 152 wuses the wupdated
locational information or personal information to search
the time-space information table in Fig. 7 that is stored

and managed in the time-space DB 164.

[0107]

At step S206, 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 1is changed, the search unit 152
determines whether specific time-space information should

be transmitted to the mobile station 22. The search unit
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152 then determines what information should be
transmitted, and program control thereafter advances to

step S207.

In the other case, the server program 14 terminates the

processing.

[0108]

At step S207, the search unit 152 transmits, to the
transmitter 144, one of the time-space information items
that, at step S206, it was determined should be
transmitted. The transmitter 144 transmits mail in which
the received time-space information is included to the
mobile station 22 fof which the locational information or

the personal information has been changed.

[0109]

At step 5208, the mobile station 22 for which the
locational information or the personal information has

been updated receives the short mail from the server 12.

[0110]
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At step S209, the search unit 152 decrements by one the
maximum number of recipients of the time-space information

stored and managed in the time-space DB 164.

[0111]

At step S210, the search unit 152 determines whether the

maximum number of recipients obtained at step S209 is

~equal to 0. If it is equal to 0, program control advances
to step S5211. 1In the other case, program control moves to
step S212.

[0112]

At step 5211, the search wunit 152 erases time-space

information for which the maximum number of recipients is

0.

[0113]

At step 5212, the search unit 152 determines whether all
the necessary time-space information has been transmitted
to the mobile station 22 for which the locational
information or the personal information has been changed.

When all the information has been transmitted, processing
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is thereafter terminated. In the other case, program

control returns to step S207.

[0114]

[Time-space information erasing by server 12]

An explanation will now be given while referring to Fig.
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 1is 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

0S 140.

{0116}
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At step S302, one time-space information item to be erased
is extracted from the time-space information table in Fig.

7 that is stored and managed in the time-space DB 164.

(0117]

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

time in the time-space information to be erased.

[0118]

At step S$304, 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 S305. If the current time has not yet

reached the effective time, program control goes to step

S306.

[0119]

At step S305, the time-space DB 164 erases the time-space
information for which it is ascertained at step S$304 that

the effective time has expired.
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f0120]

At step S306, the time-space DB 164 determines whether all
the time-space information has been processed. When all
the information has been processed, the processing is

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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[0122]

As is shown in Figs. 20 and 21, at step S401, the DB 260
of the client program 24 (Fig. 10) operated by the mobile
station 22 is activated by the 0S 240 periodically (e.g.,

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

the 0S 240.

(0123]

At step 85402, 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 S404, the DB 260 acquires the current time from

the 0S 240, and compares it with the effective time in the
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time-space information to be erased in order to determine

whether the effective time has expired.

When the effective time has expired, program control moves

to step S5405. In the other case, program control advances

to step S406.

[0126]

At step 5405, 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 is 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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At step S407, the DB 260 transmits, to the server 12,
short mail requesting the current locational information
(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 longitudé) 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 1locational

information included in the received short mail.

[0130]
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At step S409, the DB 260 determines whether latitude and
longitude indicated by the GPS data obtained at step S402
fail 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 S411, 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 examined,

program control returns to step S403.

{0133]
[Modification]

The Internet 100 (Fig. 1) and the portable telephone
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system 2 need not be separate entities, and may be joined

together.

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

transmitted via the mobile station 22.

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

transmitted via the mobile station 22.

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

may also be set; or the start time and an effective 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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can be broadcast to individual mobile stations 22 that are
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 flegible 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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described.

[0138]

[Communication system 3]

Fig. 22 is a diaéram illustrating an example arrangement
of. a communication system 3 for which a mbbile
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. i, 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 is 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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program 34 executed by the mobile station 32 shown in Fig.

22 or 23.

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 embodinment, interacts with the server 12 for the
distribution of short mail, and also transmits to another

client program 34 short mail in which is 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 thé mobile station 32, and is

executed.

[0141]
[Information processor 340]

Based on the time and GPS data (the location (latitude and
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longitude) of the mobile station 32), the information
processor 340 processes time-space information received
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

fransmission 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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[0143]

As 1is shown in Fiés. 27 and 28, at step S501 the
transmitter 144 of the client program 34 (Fig. 26) of a
specific mobile station 32 (e.g., a mobile station 32-1)
transmits, to another mobile station 32 (e.g., a mobile
station 32-2), short mail including time-space information

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 0OS 240.

[0146]

At step S504, the information processor 340 of the mobile



77

station 32-2 requests from the locational information
processor 250 GPS data of the current location (latitude
and longitude) of the mobile station 32. Upon receiving
the request, the locational information processor 250

transmits the GPS data to the information processor 340.

[0147]

At step 5505, 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 S5506. When the current time does not yet reached

the effective time, program control moves to step S8507.

[0148]

At step 5506, 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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received time-space information is 1 (the designation of
an absolute effective range). If the designation of the
absolute effective range is set, program control goes to

step S§510. In the other case, program control moves to

step 8508.

(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 5509, 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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In this fashion, the information processor 340 obtains the

GPS data.

[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 information included in the received short
mail. If the mobile station 32-2 is outside the éffective
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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manages the time-space information received from the

information processor 340.

[0155]

At step 5514, the information processor 340 determines
whether the resultant maximum number of recipients is O.
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 S515, the information processor 340 outputs the
time-space information to the transmitter 244. The
transmitter 244 then tfansmits, 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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the effective time has expired.

[(0158]
[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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Further, 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, 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 is a diagram showing an example arrangement of a
server in the communication system 1 in Fig. 1.

Fig. 3 1is a diagram showing the structure of a server
program executed by the server in Fig. 1 or 2.

Fig. 4 1is a sequence diagram showing the processing
performed by the locational information processor and the
0S 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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managed in a personal DB (Fig. 3).

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

user prepares time-space information (Fig. 7) 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 is 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 transmiséion processing performed by the
communication system (Fig. 1).

Fig. 17 is a flowchart showing the second time-space
information transmission processing performed by the
communication system (Fig. 1).

Fig. 18 1is 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 is 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
nmethod 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 1is 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 1is 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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system (Fig. 22).

Fig. 28 1is 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]
l, 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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146: Receiver
150: Locational information processor
152: Search unit
16: DB
160: Location DB
162: Personal DB
164: Time-space DB
Portable telephone system
200: -Wire communication network
202, 202-1 to 202-n: Base station
22-1 to 22-m, 22: 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: Os

242: Communication unit
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254:

260:

340:
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244: Transmitter

246: Receiver
Locational information processor
GPS controller
DB

Information processor
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Claims:
Claim 1
A mobile communication system, for calling one or more
mobile stations located within a designated communication
'area, comprising:
location storage means, for storing the locations of said

mobile stations;

designation accepting means, for ag the least accepting
the designation of said communication area;

mobile station selection mneans, based on said accepted
communication area and the stored locations of said mobile
stations to select said mobile stations to be called; and

calling means, for calling said mobile stations selected

as the mobile stations to be called.

Claim 2

The mobile communication system according to claim 1,

wherein calls are placed in a designated time zone to one

This Sheet Has Been Replaced
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or more mobile stations located within a desighated
communication area;

wherein, at the least, said designation accepting means
accepts the designation of said time zone; and

wherein said mobile station selection means selects said
mobile stations to be called, based on said accepted
communication area and said time zone and the stored

locations of said mobile stations.

Claim 3

The mobile communication system according to claim 1,
further comprising:

a base station to be connected by radio to said mobile
stations; and

-a calling device, which includes said 1location storage
means, said designation accepting means, said mobile
station selection means and calling means, for calling
salid mobile stations via said base station,

wherein each of said mobile stations includes:

location detection means for detecting the location of a
mobile station; and

location notification means for notifying said calling

This Sheet Has Been Repl
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device of the detected location of said mobile station.

Claim 4

A mobile communication system for providing information
concerning one.or more mobile stations located within a
designated communication area, each of said mobile
stations comprising:

designation accepting means, for at the least accepting
the designation of said 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.
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A mobile communication method, for calling one or more
mobile stations located within a designated communication
area, comprising the steps of:

storing the locations of said mobile stations;

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

based on said accepted communication area and the stored
locations of said mobile stations to select said mobile
stations to be called; and

calling said mobile stations selected as the mobile

stations to be called.

Claim 6

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

at the - least, accepts the designation of said
communication area;

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

receives said transmitted information;

This Sheet Has Been Rep
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detects the location of a mobile station; and
provides information when the detected 1location of said

mobile station is within said communication area included

in said received information.

Claim 7

A recording medium for each of mobile stations of a mobile
communication system that comprises a base station to be
connected by radio to said mobile stations, and a calling
device that includes location storage means, designation
accepting means, mobile station selection means and
calling means for calling said mobile stations via said
base station, said recording medium storing a program to
permit a computer to execute the steps of:

detecting the location of a mobile station; and

notifying said calling device of the detected location of

sald mobile station.

Claim 8

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

This Sheet Has Been Replaced
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communication area, said recording medium storing a
program to permit a computer to execute the steps of:

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

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

receiving saild transmitted information;

detecting the location of a mobile station; and

providing information when the détected location of said

mobile station is within said communication area included

in said received information.
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