7 JUNE 2006 TITLE OF THE | NVENTI ON LOCATI ON REG STRATI ON AREA CONFI GURIRRE 2006
METHOD, NMOBI LE COVMUNI CATI ON SYSTEM BASE STATI ON, AND LOCATI ON
| NFORMATI ON MANAGEMENT SERVER 5 BACKGROUND OF THE | NVENTI ON

TITLE OF THE INVENTION

LOCATION REGISTRATION AREA CONFIGURING METHOD,
MOBILE COMMUNICATION SYSTEM, BASE STATION, AND LOCATION
INFORMATION MANAGEMENT SERVER

5 BACKGROUND OF THE INVENTION

Field of the Invention

The present invention relates to a location
registration area configuring method, a mobile
communication system, a base station, and a location

10 information management server and, more particularly,
to a location registration area configuring method in a
mobile communication system comprised of a plurality of
base stations, a plurality of mobile stations, a
network to which the base stations are connected, and a

15 location information management server connected tc the
network (particularly, a methcd associated with a
configuration of location registration areas on the
occasion of newly installing a base station and on the
occasion of removing a base station), the mobile

20 communication system, and a base station and a location
information management server forming the mobile
communicaticn system.

The "control data traffic characteristic" in the
specification and in the scope of claims refers to a

25 characteristic of traffic of control data for

initiation of communication, and the "contents data



Field of the

I nventi on The present invention relates to a |ocation
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to a location registration area configuring nmethod in

traffic characteristic"™ to a characteristic of traffic
of contents data between terminals in communication
(mcbile stations and others).

Related Background Art

The second generation cordless telephone system

called PHS ({(Perscnal Handyphone System) 1is known (cf.

U.S. Pat. No.5361396). This system adopts a location

registration area system in which a location
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a

registration area for location registration of each’

mecbile station is comprised of cells established by a
pluralitf of base stations. Each mobile station is
notified of location registraticon area information of a
group to which it belongs, by broadcast information
from a base station, compares the location registration
area information thus notified of, with 1location
registratién area information about a location
registration area where the mobile station itself
registers, and performs location registration if the
broadcast information is different from the registered
information. Since the cells forming each location
registration area are of microcell structure of small
radius, this system is characterized in that overlaps
are large between the individual cells and the size of
the lccation registration areas for location
registration of the individual mobile stations 1is

always fixed, regardless of whether traffic variation



nmobi | e communi cati on system conprised of a plurality of

7 JUNE 2006

base stations, a

plurality of nobile stations, a network to which the base stations are

connect ed,

and a 15 |l ocation information managenent server connected to the

network (particularly, a nmethod associated with a configuration of |ocation
regi stration areas on the
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is great or not at each mobile station.

In the above-stated prior art, a plurality of
base stations forming the location registration areas
are connected to switching centers by definite physical
links, and this can lead to such a case that when a
base station i1s newly installed in the location
registration areas or 1s removed therefrom, i1t is
connected to a switching center different even from
that of its adjacent base stations and has a different
paging area. This can raise a problem that a mobile
station has to perform location registration frequently
whenever it transfers between cells established by base
stations, and it 1is thus essential to control the base
stations and the location information management server
in order to flexibly reconfigure the location
registration areas on the occasion of new installation
and removal of a baée station.

Since the size of the location registration areas
is fixed, regardless of whether both or one of the
control data traffic characteristic and the contents
data traffic characteristic is heavy or not in the
individual location registration areas, there arises a
problem that paging channels are oppressed to reduce
channel efficiency, depending upon frequencies of
control data traffic.

The present invention has been accomplished in
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occasion of newy installing a base station and on the occasion of renoving

a base station),

a |l ocation
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the nobil e 20 communi cation system and a base station and

i nformati on managenent server form ng the nobile comunication
system The "control data traffic characteristic" in the

order to solve the above problems and an object of the
invention is to make improvement in the configuration
of location registration areas.

SUMMARY OF THE INVENTION

In order to achieve the above object, a location
registration area configuring method according to the
present invention 1s a location registration area
configuring method in a mobile communication system
which comprises a plurality of mobile stations, a
plurality of base stations connected to a network, and
a location information management server connected to
the network and configured to manage location
registration areas formed of cells established by the
base stations and location information about locations
of the mobile stations, and in which each of the base
stations is allowed to establish communication with
surrounding base stations through radio or wire 1link,
the method comprising: a recognizing step wherein when
a base station is newly installed in the mobile
communication system, the base station recognizes a
location of its own and recognizes state of location
registration areas established by surrounding base
stations, through communication with the surrounding
base stations or through communication with the
location information management server; a selecting

step wherein the newly installed base station selects a
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location registration area to which it should belong,
based on the location of its own and the state of the
location registration areas thus recognized; and a
broadcasting step wherein the newly 1installed base
station attaches itself to the location registration
area thus selected and notifies the location
information management server that the base station is
newly installed in the location registration area and
wherein the newly installed base station broadcasts a
location registration area identifier for identifying
the location registration area, to the mobile stations
through a broadcast channel.

Namely, the location registration area
configuring method described above <comprises the
recognizing step wherein when a base station 1s newly
installed in the mobile communication system, it
recognizes a location of its own and it also recognizes
state of location registration areas established by
surrounding base stations through communication with
the surrounding base stations or through communication
with the location information management server, and
the selecting step wherein the newly installed base
station selects a location registration area to which
the base station should belong, based on the location
of its own and the state of the location registration

areas thus recognized. In the broadcasting step
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Background Art The second generation cordl ess tel ephone system called PHS
(Personal Handyphone System) is known (cf.

thereafter, the newly installed base station attaches
itself to the location registration area thus selected,
notifies the 1location information management server
that the base station 1s newly installed in the
5 location registration area, and broadcasts a location
registration area identifier for identifying the
location registration area to the mobile stations
through a broadcast channel. This permits the location
registration areas to be flexibly reconfigured on the
10 occasion of new installation of the base station and
also takes account of the state of the location
registration areas recognized through communication
with the surrounding base stations or through
communication with the location information management
15 server, thereby solving the problem that the adjacent
base stations belong to different lccation registration

areas.
In order to achieve the above object, another
location registration area configuring method according
20 tc the present invention is a location registration
area configuring method in & mobile communication
system which comprises a plurality of mobile stations,
a plurality of base stations connected to a network,
and a location information management server connected
25 to the network and configured to manage location

registration areas formed of cells established by the
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U S. Pat. Nc.5361396). This system adopts a location registration area
systemin which a location registration area for |location registration of
each 10 nobile station is conprised of cells established by a plurality of
Each nmobile station is notified of |ocation registration

base stations.
area i nfornmati
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on of a

base stations and location information about locations
of the mobile stations, and in which each of the base
stations 1is allowed to establish communication with
surrounding base stations through radio or wire link,
the method comprising: a recognizing step wherein when
a base station 1is newly installed in the mobile
communication system, the base station recognizes a
location of its own; a location notifying step wherein
the newly installed base station notifies the location
information management server of location information
about the location of its own; a selecting step wherein
the location information management server selects a
location registration area to which the newly installed
base station shculd belong, based on state of the
location registration areas and the location
information thus notified of; an area notifying step
wherein the location information management server
notifies the newly installed base station of the
location registration area thus selected; and a
broadcasting step wherein the newly installed base
station attaches itself to the location registration
area thus notified of and broadcasts a locaticn
registration area identifier for identifying the
location registration area, to the mobile stations
through a broadcast channel.

Namely, the location registration area
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conpares the location registration 15 area information thus notified of,

with location registration area information about a location registration
area where the nobile station itself registers, and perforns |ocation
registration if the

configuring method as described comprises the
recognizing step wherein when a base station is newly
installed 1in the mobile communication system, it
recognizes a location of its own and the location
5 notifying step wherein the newly installed base station
notifies the location information management server of
the location information abocut the location of its own.
In the selecting step thereafter the location
information management server selects a location'
10 registration area to which the newly installed base
station should belong, based on the sate of the
location registration areaé and the location
information thus notified of, and in the area notifying
step the location information management server
15 notifies the newly installed base station of the
selected location registration area. In the
broadcasting step, the newly installed base station,
receiving the notification, attaches 1tself to the
location registration area thus notified of, and
20 broadcasts a location registration area identifier for
identifying the location registration area, to the
mobile stations through a broadcast channel. This
permits the location registration areas to be flexibly
reconfigured on the occasion of new installation of the
25 base station, as in the case of the aforementioned

method, and also permits a location registration area
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to be selected in consideration of the state of the
location registration areas managed by the location
information management server, thereby solving the
problem that the adjacent base stations belong to
different location registration areas.

In order to smoothly manage the information about
the newly installed base station, the location
registration area configuring method of the two forms
as described are more desirably configured to further
comprise a registering step wherein the location
information management server registers information
about the newly installed base station on a
registration table for base stations constituting the
location registration area.

In this case, the lccation registration area
configuring methods of the two forms described above
are meore desirably configured to further comprise a
removal notifying step wherein when a base station is
removed from the mobile communication system, the base
station notifies the location information management
server that the base station is removed; and a deleting
step wherein the location information management server
deletes information about the removed base -station from
a registration table for base stations constituting a
location registration area to which the removed base

station has belonged. As in this configuration, the
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information is different fromthe registered 20 information. Since
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location information management server is able to
smoothly manage the registration condition of the base
stations forming the location registration area, using
the registration table for base stations, based on the
notification from the base station.

Incidentally, the location registration area
configuring methods of the two forms described above
are desirably configured to further comprise a
measuring step wherein the base station measures a
traffic characteristic in a cell established by the
base station; & traffic notifying step wherein the base
station notifies the location information management
server of the traffic characteristic obtained by
measurement; and an increasing/decreasing step wherein
the location information management server increases or
decreases the number of base stations constituting each
location registration area so as to average traffics in
the respective location registration areas, based on
the traffic characteristic thus notified of.

Namely, the base station measures the traffic
characteristic in the cell established by the base
station in the measuring step and notifies the location
information management server of the traffic
characteristic obtained by the measurement, in the
traffic notifying step. In the increasing/decreasing

step, the location information management server,

10
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swtching centers by definite physical 5 links, and this can lead to such a
case that when a base station is newy installed in the |ocation
registration areas or is renoved therefrom it is connected to a switching
center different even from

receiving the notification, increases or decreases the
number of base stations constituting each location
registration area so as to average the traffics in the
respective location registration areas, based on the

5 traffic characteristic thus notified of. Since the
numbers of base stations in the location registration
areas are dynamically changed based on the traffic
characteristic as described, this configuration has the
effect of averaging the traffics and the effect of

10 optimizing the size of the location registration areas,

so as to improve the channel efficiency.

The location registration area configuring
methods of the two forms described above are desirably
configured to further comprise a measuring step wherein

15 the base station measures a traffic characteristic in a
cell established by the base station; an information
exchanging step wherein the base station exchanges
information about the traffic characteristic through
communication with surrounding base stations; and an

20 increasing/decreasing step wherein the number of base
stations constituting a location registration area to
which the base station belongs 1s increased or
decreased so as to average traffics 1in respective
location registration areas, based on traffic

25 characteristics obtained by exchange.

Namely, the base station measures the traffic

11



that of its adjacent base stations and has a different 10 pagi ng area.7 jiNES006
can raise a problemthat a nobile station has to perform/location
registration frequently whenever it transfers between cells established by
base stations, and it is thus essential to control the base stations and
the location information managenent server

characteristic in the c¢ell established by the base
station, 1in the measuring step and exchanges the
information about the traffic characteristic through
communication with the surrounding base stations in the
5 information exchanging step. In the
increasing/decreasing step thereafter, the number of
base stations constituting the location registration
area to which the base station itself belongs, is
increased or decreased so as to average the traffics in
10 the respective location registration areas, based on
the traffic characteristic obtained by the exchange.
Since the numbers of base stations in the location
registration areas are dynamically changed based on the
traffic characteristic as described, this configuration
15 has the effect of averaging the traffics and the effect
of optimizing the size of the location registration

areas, so as to improve the channel efficiency.
The process of increasing or decreasing the
number of base stations in the above
20 increasing/decreasing step may be implemented by an
operation of a specific base station or by an
autonomous operation among a plurality of Dbase

stations.

In the location registration area configuring
25 methods of the two forms described above, the measuring

step is desirably configured to measure both or one of

12
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regi stration areas on the
and renoval of a base station. Since the size

of the location registration areas is fixed, regardl ess of whether both or

one of the
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20 control data traffic characteristic and the contents

a control data traffic characteristic and a contents
data traffic characteristic, as the traffic
characteristic in the cell,.

In the location registration area configuring
methods of the two forms described above, the location
registration areas can be defined as spaces sectioned
by latitude and longitude, three-dimensional structures
and floors thereof, individual vehicle, i1ndividual
train, individual ship, or individual airplane.

In the location registration area configuring
methods o©f the two forms described above, the
recognizing step is configured so that the base station
can recognize the location of its own through
communication with a global positioning system (GPS:
Global Positioning System) or with surrounding base
stations or through communication with the location
information management server.

Meanwhile, the aspect of the invention assocciated
with the location registration area configuring methods
described above can also be described as an aspect of
the invention associated with a mobile communication
system, an aspect of the invention associated with a
base station, and an aspect of the invention associated
with a location information management server as
described below. It is noted that these aspects are

based on the substantially identical technical concept

13
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data traffic characteristic is heavy or not in the individual |ocation

regi stration areas, there arises a problemthat paging channels are
oppressed to reduce channel efficiency, depending upon frequencies of 25
control data traffic. The present invention has been acconplished in

and provide similar operations and effects.

Namely, in order to achieve the above object, a
mobile communication system according to the present
invention 1is a mobile communication system which

5 comprises a plurality of mobile stations, a plurality
of base stations connected to a network, and a location
information management server connected to the network
and configured to manage location registration areas
formed of cells established by the base stations and

10 location information about locations of the mobile
stations, in which the cells established by the base
stations form the location registration areas, and in
which each of the base stations i1s allowed to establish
communication with surrounding base stations through
15 radio or wire 1link, wherein each of the base station
comprises: recognizing means for, when the Dbase
stations is newly installed in the mobile communication
system, recognizing a location of its own, and state of
location registration areas established by surrounding
20 base stations, through communication with the
surrounding base stations or through communication with
the location information management server; selecting
means for selecting a location registration area to
which the base station should belong, based on the
25 location of its own and the state of the location

registration areas thus recognized; and broadcasting

14
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means for notifying the location information management
server that the base station is newly installed in the
location registration area, and for broadcasting a
location registration area identifier for identifying
the location registration area, to the mobile stations
through a broadcast channel.

In order to achieve the above object, another
mobile communication system according to the present
invention is @& mobile communication system which
comprises a plurality of mobile stations, a plurality
of base stations connected to a network, and a location
information management server connected to the network
and configured to manage location registration areas
formed of cells established by the base stations and
location information about locaticons o©of the mobile
stations, in which the cells established by the base
stations form the location registration areas, and in
which each of the base stations is allowed to establish
communication with surrounding base stations through
radio or wire link, wherein each of the base stations
comprises: recognizing means for, when the base station
is newly installed in the mobile communication system,
recognizing a location of its own; location notifying
means for notifying the location information management
server of location information about the location of

its own thus recognized by the recognizing means; and

15
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regi stration area configuring nethod according to the present invention is
a location registration area configuring method in a nobile comrunication

system which conprises a plurality of nobile stations, a

broadcasting means for broadcasting a location
registration area identifier for identifying a location
registration area notified of Dby the location
information management server, to the mobile staticns
5 through a broadcast channel, and wherein the locaticn

information management server comprises: selecting
means for selecting a location registration area to
which the newly installed base station should belong,
based on state of the location registration areas and

10 the location information thus notified of; and area
notifying means for notifying the newly installed base
station of the location registration area selected by
the selecting means.

In the mobile communication systems of the two

15 forms described above, the location information
management server 1s desirably configured to further
comprise registering means for registering information
about the newly installed base station on a
registration table for base stations constituting the

20 location registration area.

The mobile communicaticn systems of the two forms
described above are desirably configured so that the
base station further comprises removal ncotifying means
for, when the base station is removed from the mobile

25 communication system, notifying the location

information management server that the base station is

16
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I nformati on nanagenent server connected to the network and configured to

manage | ocation registration areas formed of cells established by the

stations and | ocation i nformati on about | ocati ons
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removed and so that the location information management
server further comprises deleting means for deleting
information about the removed base station from a
registration table for base stations constituting a
location registration area to which the removed base
station has belonged.

The mobile communication systems of the two forms

described above are desirably configured so that the

base

base station further comprises: measuring means for

measuring a traffic characteristic in a cell
established by the base station; and traffic notifying
means for notifying the location information management
server of the traffic characteristic obtained by
measurement by the measuring means and s0 that the
location informaticn management server further
comprises: increasing/decreasing means for increasing
or decreasing the number of base stations constituting
each 1location registration area so as Lo average
traffics in the respective location registration areas,
based on the traffic characteristic thus notified of.
The mobile communication systems of the two forms
described above are désirably configured so that the
base station comprises: measuring means for measuring a
traffic characteristic in a cell established by the
base station; information exchanging means for

exchanging information about the traffic characteristic

17
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all owed to establish communication with
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surroundi ng base stations through

radio or wire link, the nmethod conprising: a recognizing step wherein when
a base station is newy installed in the nobile 20 conmuni cati on system the
base station recognizes a
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through communication with surrounding base stations;
and increasing/decreasing means for increasing or
decreasing the number of base stations constituting a
location registration area to which the base station
belongs, so as to average traffics in the respective
location registration areas, based on the traffic
characteristic obtained by exchange by the information
exchanging means.

In the mobile communication systems of the two
forms described above, the measuring means is desirably
configured to measure both or one of a control data
traffic characteristic and a contents data traffic
characteristic, as the traffic characteristic in the
cell.

In the mobile communication systems of the two
forms described above, the location registration areas
are desirably defined as spaces sectioned by latitude
and longitude, three—dimensional structures and floors
thereof, individual vehicle, individual - train,
individual ship, or individual airplane.

In the mobile communication systems of the two
forms described above, the recognizing means is
desirably configured to recognize the location of its
own through communication with a global positioning
system or with surrounding base stations or through

communication with the location information management

18
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Its own and recogni zes state of location registration are
establ i shed by surroundi ng base stations, through communication with the
surroundi ng base stations or through conmunication with the 25 | ocation
i nformati on managenent server; a selecting step wherein the newy installed
base station selects a

server.

In order to achieve the above object, a base
station according to the prégent invention 1s a base
station which constitutes a mobile communication system
together with a plurality of mobile stations, and a
location information management server connected to a
network and configured to manage location registration
areas formed of cells and location information about
locations of the mobile stations, which is connected to
the network, and which i1s allowed to establish
communication with surrounding base stations through
radio or wire link, a location registration area being
formed of cells established by the base station and
surrounding base stations, the base station comprising:
recognizing means for, when the base station is newly
installed in the mobile communication system,
recognizing a location of 1its own, and state of
location registration areas established by surrounding
base stations, through communication with the
surrounding base stations or through communication with
the location information management server; selecting
means for selecting a location registration area to
which the base station should belong, based on the
location of its own and the state of the location
registration areas thus recognized; and broadcasting

means for notifying the location information management

19
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t hus recogni zed;
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server that the base station is newly installed in the
location registration area, and for broadcasting a
location registration area identifier for identifying
the location registration area, to the mobile stations
through a broadcast channel.

In order to achieve the above object, anocther

base station according to the present invention is a

base station which constitutes a mobile communication
system together with a plurality of mobile stations,
and a location information management server connected
to a network and configured to manage location
registration areas formed of cells and location
information about locations of the mobile stations,
which i1s connected to the network, and which is allowed
to establish communication with surrounding- base
stations through radio or wire 1link, a location
registration area being formed of cells established by
the base station and surrounding base 'stafions, the
base station comprising: recognizing means for, when
the base station 1is newly installed in the mobile
communication system, recognizing a location of its
own; location notifying means for notifying the
location information management server of location
information about the location of its own thus
recognized by the recognizing means; and broadcasting

means for breoadcasting a location registration area

20
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and a broadcasting step wherein the newy installed base



5 station attaches itself to the |location registration

and notifies the location information nmanagenent server that the base

station is
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area thus sel ected

newy installed in the location registration area and wherein
the newy installed base station broadcasts a 10 |ocation registration area
identifier for identifying

identifier for identifying a location registration area
notified of by the location information management
server, to the mobile stations through a breoadcast
channel.

The base stations of the two forms described
above are desirably configured to further comprise
measuring means for measuring a traffic characteristic

in a cell established by the base station; and traffic

notifying means for notifying the location information

management server of the traffic <characteristic
obtained by measurement by the measuring means.

The base stations of the two forms described
above are desirably configured to further comprise
measuring means for measuring a traffic characteristic
in a cell established by the base station; information
exchanging means for exchanging information about the
traffic <characteristic through communication with

surrounding base stations; and increasing/decreasing

means for increasing or decreasing the number of base

stations constituting a location registration area to
which the base station belongs, so as to average
traffics in the respective location registration areas,
based on the traffic characteristic ©obtained by
exchange by the information exchanging means. |

In the base stations of the two forms described

above, the measuring means is desirably configured to

21
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channel .

Nanmely, the |ocation registration area configuring nethod

descri bed above conprises the 15 recogni zing step wherein when a base
station is newy installed in the nobile comunication system it
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measure both or one of a control data traffic
characteristic and a contents data traffic
characteristic, as the traffic characteristic in the
cell.

In the base stations of the two forms described
above, the recognizing means is desirably configured to
recognize the location of its own through communication
with a global positioning system or with surrounding
base stations or through communication with the
location information management server.

In order to achieve the above object, a location
information management server according to the present
invention is a location information management server
which constitutes a mobile communication system
together with a plurality of mobile stations, and a
base station connected to a network, allowed to
establish communication with sufrounding base stations
through radio or wire 1link, and forming a location
registration area as an aggregate of cells established
by the base station and surrounding base stations,
which is connected to the network, and which manages
location registration areas formed of cells established
by the base stations and location information about
locations of the mobile stations, the location
information management server comprising: selecting

means for, based on state of the location registration

22
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recogni zes a location of its owmn and it al so recognizes state of |ocation
regi stration areas established by surrounding base stations through
comuni cation with 20 the surroundi ng base stations or through conmmrunication
with the location informati on nmanagenent server, and the selecting step

wherein the newy install ed base
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areas and on location information notified of by a base
station newly installed in the mobile communication
system, selecting a location registration area to which
the newly installed base station should belong; and
area notifying means for notifying the newly installed
base station of the location registration area selected
by the selecting means.

The location informaticn management server
according to the present invention 1is desirably
configured to further comprise registering means for
registering information about the newly installed base
station on a registration table for base stations
constituting the location registration area.

The locaticn information management server
according to the present invention 1s desirably
configured to further comprise deleting means for, when
a basé station removed from the mobile communication
system notifies the location information management
server that the base station 1is removed, deleting
information about the removed base station from a
registration table for base stations constituting a
location registration area to which the removed base
station has belonged.

The location information management server
according to the present invention 1s desirably

configured to further comprise increasing/decreasing

23
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| ocation registration areas thus recognized. In the broadcasting step 5 7
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means for increasing or decreasing the number of base
stations constituting each location registration area
so as to average traffics in the respective location
registration areas, based on traffic characteristic in
a cell notified of by a base station.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 1s a diagram to show the overall
configuration of the mobile communication system in the
first and second embodiments.

Fig. 2 is a functional block diagram to show the
configurations of the respective elements in the mobile
communication system c¢f the first embodiment.

Fig. 3 1s a diagram for explaining the location
registration area configuring method cn the occasion of
new installation of a base staticn in the first and
second embodiments.

Fig. 4 1is a flowchart to show the processing
carried out in the base staticn on the occasion of new
installation of a base station in the first embodiment.

Fig. 5 1is a flowchart to show the processing
carried out in the location informaticn management
server on the occasion ¢f new installation of a base
station in the first embcdiment.

Fig. 6 is a diagram for explaining the method cof
reconfiguring the location registraticn areas in the

first and second embodiments.
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thereafter,

| ocation registration area thus sel ected,

the newy installed base station attaches itself to the
notifies the location information

managenent server that the base station is newy installed in the 5

| ocation registration area, and broadcasts a | ocation

identifier for identifying the
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Fig. 7 is a diagram to show the state after the
reconfiguration in Fig. 6.

Fig. 8 1s a flowchart to show the processing
carried out in the base station on the occasion of the
reconfiguration of location registration areas in the
first embodiment.

Fig. 9 1is a functional block diagram to show the
configurations of the respective elements in the mobile
communication system of the second embodiment.

Fig. 10 1is a flowchart to show the processing
carried out in the base staticon on the occasion of new
installation of a Dbase station in the second
embodiment.

Fig. 11 1is a flowchart to show the processing
carried out in the location information management
server on the occasion of new installation of a base
station in the second embodiment.

Fig. 12 is a flowchart to show the processing
carried out in the base station on the occasion of the
reconfiguration of location registration areas in the
second embodiment.

Fig. 13 is a flowchart to show the processing
carried out in the location information management
server on the occasion of the reconfiguration of

location registration areas in the second embodiment.

25
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This permts the |ocation registration areas to be flexibly
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t hrough a broadcast

reconfigured on the 10 occasion of new installation of the base station and
al so takes account of the state of the location registration areas
recogni zed t hrough comuni cati on
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DESCRIPTION OF THE PREFERRED EMBODIMENTS

A variety of embodiments of the present invention

will be described below.
[First Embodiment]

The first embodiment describes a form wherein a
base station recognizes a location of 1its own when
newly installed in a mobile communication system and
selects a location registration area to which the base
station itself should belong, through communication
with surrounding base staticons, and a form wherein a
base station measures a traffic of a cell under control
of its own and wherein the numbers ¢f base stations in
location registration areas are dynamically changed
based on the traffic characteristic.

Fig. 1 shows a mobile communication system 10
assumed in the present embodiment. As shown in Fig. 1,
the mobile communication system 10'is comprised of a
base station 13 connected to a network 12; a mobile
station 14 present in a cell 20 established by the base
station 13; and a locaticn information management
server 11 connected to the-network 12 and managing a
location registration area 30 formed of cells 20 and
location information about the location of the mobile
station 14. Although omitted from the illustration in
Fig. 1, it is assumed that there exist a plurality of

base stations 13 and mobile stations 14. Each base
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| ocation informati on nmanagenent 15 server
t he adj acent

ar eas.

base stations belong to different |ocation registration

In order to achi eve the above object, another
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station 13 is allowed to establish communication with
surrounding base stations 13 through radioc or wire
link.

Now let us generally describe each of the
configurations of the location information management
server 11 and the base station 13 with reference to
Fig. 2.

As shown 1in Fig. 2, the location information
management server 11 1s comprised of a location
registration area management table 11C in which
registration information about Dbase stations 13
constituting each location registration area 30 1is
recorded for every location registration area; a
registration unit 11D which registers informatioﬂ about
a newly installed base station 13 on the locatien
registration area management table 11C; a deleting unit
11E which deletes information about a removed base
station 13 from the location registration area
management table 11C; a network communication unit 11B
which performs transmission/reception of information to
or from each base station 13 through the network 12;
and a control unit 11A which monitors and controls the
operations of the respective units described above.

The base station 13 1is comprised of a network
communication unit 13B which establishes communication

with the location information management server 11
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| ocation registration area configuring nmethod according 20 to the presen

I nvention is a | ocation registration

conmuni cati on

system whi ch conprises a plurality of nobile stations,

plurality of base stations connected to a network, and a |ocation
I nformati on managenent server connected
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through the network 12 and notifies the location
information management server 11 that the base staticon
itself is newly installed in the location registration
area 30; a recognizing unit 13C which, when the base
station i1tself 1is newly installed in the mobile
communication system 10, recognizes the location of its
own, and state of location registration areas 30

established by surrounding base staticns 13, through

area configuring nethod in a nobile

a

communication with the surrounding base stations 13 or

through communication with the location information
management server 11; a selecting unit 13D which
selects a location registration area 30 to which the
base station itself should belong, based on the
location of its own and the state of the locatiocn
registration areas 30 thus recognized; a measuring unit
13E which measures the traffic characteristic in the
cell 20 established by itself; an increasing/decreasing
unit 13F which increases or decreases the number of
base stations 13 constituting the location registration
area 30 to which the base station itself belongs, so as
to average traffics 1in the respective location
registration areas 30, based on the traffic
characteristic obtained by exchange at information
exchanging means; a radic communication unit 13G which
establishes communication through radio 1link with the

mobile station 14 or with other base stations 13, which
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regi stration areas

formed of cells established by the 6 7 JUNE 2006 base stations and | ocation
i nformati on about | ocations of the nobile stations, and in which each of

t he base
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broadcasts a location registration area identifier for
identifying the location registration area 30 where the
base station itself is newly installed, to the mobile
station 14 through a broadcast channel, and which
exchanges information about the traffic characteristic
through communication with surrounding base stations
13; and a control unit 13A which monitors and controls

the operations of the respective units described above.

The measuring unit 13E measures both or one of

the control data traffic characteristic and the
contents data traffic characteristic, as the traffic
characteristic in the cell 20. The recognizing unit
13C recognizes the location of the base station of its
own through communication or the like with GPS cr with
a plurality of surrounding base stations 13Q.

The location registration areas can be defined as
spaces sectioned by 1latitude and 1longitude, three-
dimensional structures and floors thereof, individual
vehicle, individual train, individual ship, or
individual airplane.

The following will describe a method of selecting
a location registration area on the occasion of new
installation of a base station, which is carried out by
the base station, with reference to Fig. 3. The
location registration areas will be denoted below so

that "location registration area 30" will be used as a
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stations is allowed to establish comunication with surroundi ng base 7JUNE 2006
stations through radio or wire link, 5 the nmethod conprising: a recognizing
step wherein when a base station is newy installed in the nobile

comuni cati on system the base station recognizes a location of its own; a

| ocation notifying step wherein

generic name of a plurality of location registration
areas and so that specific location registration areas
will be referred to as "location registration areas

302, 30B" or the like.
5 Let us assume that a base station 13P 1is newly
installed in a location registration area 30A in Fig.
3. In this newly installed base station 13P, the
recognizing unit 13C (Fig. 2) reccgnizes a location of
its own through communication or the like with GPS or
10 with a plurality of surrounding base stations 13Q.
Then the base station 13P communicates with surrounding
base stations 130 to capture the status of surrounding
location registration areas, and recognizes the
location registration area 30A to which the base
15 station itself should belong, based on the status of
surrounding location registration areas and the

location of its own.

If the newly installed base station 13P is
located near boundaries among location registration
20 areas 3CA, 30B, and 30C and if the surroundimj base
stations 13Q belong to a plurality of leocatiocn
registration areas 30, the location registration area
30 may be selected as follows: the location
registration area 30 to which the base station 13P
25 should belong is selected so as to average the control

data traffics in the respective location registration

30
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managenent server of |ocation information about the location of its own; a

sel ecting step wherein

the location informati on managenent server selects a

| ocation registration area to which the newy installed base station should

bel ong,
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based on state of the

areas 30; the location registration area 30 with the
smallest number of base stations belonging thereto at
the time of selection is selected so as to average the
numbers o¢f base stations in the respective location
registration areas 30; or the location registration
area 30 may be selected by a selecting means other than
these.

Then the newly installed base station 13P
attaches itself to the location registration area 30A
thus selected, also broadcasts a location registration
area identifier of its belonging location registration
area 30A to the mobile station 14 (Fig. 2) locating in
the cell established by the base station 13P, and
starts provision of service to the mobile station 14.

The means for the base station 13P to recognize
the location of its own may be communication with the
location information management server 11, as well as
the communication with GPS or with the surrounding base
stations.

The following will describe the processing
executed in the base station 13P with reference to Fig.
4. First, the base station 13P determines whether it
is a base station scheduled to be removed (S41) and
determines whether it is a base station scheduled to be
newly installed (S43). If it 1s a base station

scheduled to be removed {(yes at S41), the base station
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15 location registration areas and the location information thus notirfjyae 2006
of ; an area notifying step wherein the |ocation information nanagenent

server notifies the newy installed base station of the |[|ocation

regi stration area thus selected; and a 20 broadcasting step wherein the

newy installed base

13P notifies the location information management server
11 that it is to be removed (S42). If the base station
13P is a base station scheduled to be newly installed
{yes at S43) on the other hand, the base station 13P
5 lets the recognizing unit 13C (Fig. 2) recognize the
location of its own through communication with GPS or
with a plurality of surrounding base stations 13Q
(S44). Then the base station 13P communicates with the
surrounding Dbase stations 13Q or the location
10 information management server 11 to recognize the state
of location registration area 30 established by the
surrounding base staticons 13Q (S45), and recognizes (or
selects) a location registration area to which the base
station itself should belcong, based on the location
15 informaticn and the state of location registration area
30 obtained in these recognition steps _(846).
Furthermore, the base station 13P notifies the location
information management server 11 of the selected
location registration area (S47), and it broadcasts a
20 location registration area identifier thereof to the
mobile station 14 (Fig. 2) locating under contrcl of
the newly installed base station 13P, so as toc notify
that the base station 13P is newly installed, and
starts the service (548).
25 The following will describe the ©processing

executed in the location information management server
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station attaches itself to the location registration area thus notifirggnehoos
and broadcasts a location registration area identifier for identifying the

| ocation registration area, to the nobile stations 25 through a broadcast
channel . Nanely, the location registration area

11 in conjunction with the above processing of Fig. 4,
referring to Fig. 5. First, the location informatiocn
management server 11 determines whether a notification
of removal is received from the base station 13 (S51)
5 and determines whether a notification of new
installation 1is received from the bkase station 13
{8§53) . If a notification of removal is received from
the Dbase station 13 (yes at $51), the location
information management server 11 deletes information
10 about the base station scheduled to be . removed, from
the location registration area management table 11C
(Fig. 2) of 1its own (S52), and reconfigures the
loccation registration areas. On the other hand, if a
notification of new installation 1is received from the
15 base station 13 (the base station 13P herein) (yes at
S53), the location information management server 11
registers information about the newly installed base
station 13P in the infbrmation about the location
registration area notified of by the base station 13P,
20 on the location registration area management table 11C
{S54), changes the number of base stations 13 in the
location registration area to reconfigure the location
registration areas (555), and notifies the base station
13 that it is registered (S56).
25 By the processing in the new installation of the

base station 13P described above, it 1is feasible to
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7 7 JUNE 2006 configuring nmethod as descri bed conprises the recogni zi7JgNE 2006
step wherein when a base station is newly installed in the nobile
comuni cation system it recognizes a location of its own and the |ocation

flexibly reconfigure the location registration areas on
the occasion of the base station 13P being. newly
installed. Since the state of location registration
areas recognized through the communication with the
5 surrounding base stations 13Q 1is also taken into
account in the selection of the location registration
area, it sclves the problem that adjacent base stations

belong to different location registration areas.
The following will describe a method of
10 reconfiguring the location registration areas, which is
carried out by the base station 13, on the basis of
Figs. 6 and 7. As shown 1in Fig. 6, there exist
location registration areas 30A, 30B, and 30C of fixed
size. The base station 13P in the 1location
15 registration area 30A periodically or continuously
measures the control data traffic to 1itself and
contents data traffic (which will be generally referred
to hereinafter as traffic} and shares the traffic
information about the base stations 13P, 13Q, 13R, and
20 135 through direct communication with a plurality of
surrounding base stations 13Q, 13R (wherein the base
station 13R establishes communication with a plurality
of surrounding base stations 138). Then the base
station 13P changes the number of base stations 13
25 constituting the location registration area 30, based

on the shared traffic infeormation.
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5 notifying step wherein the newy installed base station
| ocati on i nformati on nanagenent server of
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notifies the
the location infornati on about

the location of its own. In the selecting step thereafter the | ocation
i nf ormati on managenent server selects a location 10 registration area to
which the newly installed base
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Let us suppose hereiﬁ that the result éf the
measurement of traffic is that the traffic volume is
low in the location registration area 30A and the
traffic volume 1is high in the location registration
area 30B, 30C. 1In this case, in order to average the
traffic volumes in the respective location registration
areas 30, the area configuration is reconfigured so

that some of the base stations 1in the location

registration area 30B, 30C are transferred into the

location registration area 30A.

For example, 1in the case where the base stations
having the distance of not less than a fixed value from
the center base station (e.g., the base station 13R) in
the location registration area 30B, 30C are transferred
into the location registration area 30A (i.e., where
the location registration area 30A is expanded), while
avoiding a scattered configuration in the boundary
region of the expanded location registration area 30A,
one base station or two or more base stations are
selected with preference to those with large contents
data traffic out of the base stations in the location
registration area 30B, 30C and the base station or base
stations thus selected are transferred into the
location registration area 30A. This makes it feasible
to configure the optimal location registration areas

30A, 30B, 30C 1in consideration of the traffic

35



7 JUNE 2006

station shoul d bel ong, based on the sate of the |I|ocation registration areas
and the location information thus notified of, and in the area notifying
step the |l ocation information nmanagenent server 15 notifies the newy
install ed base station of the selected |ocation registration area.
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characteristics as shown in Fig. 7.

The traffic may be determined by making reference
to both of the contrecl data traffic and the contents
data traffic as described above, or by measuring only
the control data traffic and makind reference thereto,
or by measuring only the contents data traffic and
making reference thereto.

The following will describe the processing

executed in the base station 13P with reference to Fig.

8. First, the base station 13P measures the traffic in
the cell under control of its own (S81), establishes
the communication with surrounding base stations 13Q,
13R as to the traffic information obtained by the
measurement (S82), and thereby acquires the traffic
information about the surrounding base stations 130Q,
13R, 138 (S83).

Then the base station 13P changes the number of
base stations 13 constituting the location registration
area 30 while ©preferentially selecting the base
stations with large traffic according to the traffic
information, as described previously on the baéis of
Figs. 6 and 7; whereby the location registration area
30 is reconfigured (S84).

Furthermcre, the base station 13P notifies the
location information management server 11 of the

information about the location registration area 30
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notified of,

10

15

20

25

attaches itself to the location registration area thus

7 JUNE 2006
he

and 20 broadcasts a location registration area identifier for
i-dentifying the location registration area, to the

after the reconfiguration (S885), and broadcasts a
location registration area identifier thereof to the
mobile station 14 under control through a broadcast
channel (S86).

Since the numbers of base stations in the
location registration areas are dynamically changed
based on the traffic characteristics by the process of
reconfiguring the location registration areas in the
base station as described above, the present embodiment
provides the effect of averaging traffics and the
effect of optimizing the sizes of the location
registration areas, so as to increase the channel
efficiency.

The process of 1increasing or decreasing the
number of base stations at above $84 may be implemented
by an operation of a specific base station (e.g., a
newly installed base station, a base station as a
master station, or the 1like), or by an autonomous
operation among a plurality of base stations.

[Second Embodiment]

The second embodiment will describe a form
wherein when a base station is newly installed in the
mobile communication system, the location information
management server selects a location registration area
to which the newly installed base station should

belong, based on the Jlocation information from the
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nmobi |l e stations through a broadcast channel. This permts the |ocati

registration areas to be flexibly

installation of the 25 base station, as in the case of the aforenenti
met hod, and also permits a location registration area 8
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newly installed base station and the status of location
registration areas, and a form wherein the location
information management server dynamically changes the
numbers of base stations in the location registration
areas on the basis of the traffic characteristic
information from each base station.

In the second embodiment the configuration of the

mobile communication system 10 shown in Fig. 1 is much

7 JUNE 2006
on

reconfigured on the occasion of new

oned

the same as in the first embodiment. However, the’

configurations of the location information management
server 11 and the base station 13 are different in part
from those in the first embodiment (Fig. 2}, and thus
differences of the configurations will Dbe described
referring to Fig. 9.

The location information management server 11 of
Fig. 9 is further provided with a selecting unit 11G
which, based on the state of location registration
areas 30 and the location information notified of by a
newly installed base station 30, selects a location
registration area 30 to which the newly installed base
station 13 should belong; and an increasing/decreasing
unit 11F which increases or decreases the number of
base stations 13 constituting each location
registration area 30, so as to average the traffics in
the respective location registration areas 30, based on

traffic characteristics notified of by the respective

38



7 JUNE 2006 to be selected in consideration of the state of the
regi stration areas managed by the | ocation
t hereby solving the

di fferent

10

15

20

25

base stations 13; and the network communication unit
11B also has a function as an area notifying means of
notifying the newly installed base station 13 of the
selected location registration area 30.

The selecting unit 13D and the
increasing/decreasing unit 13F in Fig. 2 Dbecome
dispensable in the base station 13, and the network

communication unit 13B also functions as a leccation

7 JUNE 2006

| ocati on
I nformati on nanagenent server
probl em that the adjacent base stations belong to 5
| ocation registration areas.

notifying means of notifying the location information

management server 11 of the location information of its
own station recognized and as a traffic notifying means
of notifying the location information management server
11 of the traffic characteristic obtained Dby
measurement. The radio communication unit 13G
functions as a broadcasting means of broadcasting the
mobile station 14 of a location registration~ area
identifier for identifying the location registration
area 30 notified of by the location information
management server 11, through a broadcast channel.

The following will describe a method of selecting
a location registration area on the occasion of new
installation of a base station, which is carried out by
the locaticon information management server 11, with
reference to Fig. 3.

Let us suppose that the base station 13P is newly

installed in the location registration area 30A in Fig.
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regi stration area configuring nethod of the two forns

station,

the | ocation

as described are nore desirably configured to further 10 conprise a
regi stering step wherein the location information nanagenent server
regi sters information
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3. In this newly installed base station 13P, the
recognizing unit 13C (Fig. 2) recognizes the location
of its own through communication or the like with GPS
or with a plurality of surrounding base stations 130Q.
Then the base station 13P notifies the location
information management server 11 of the location
information obtained by the recognition. The location
information management server 1l captures the status of
surrounding location registration areas with reference
to the location registration area management table 11C
on the basis of the location information, selects a
location registration area 30A to which the newly
installed base station 13P should belong, based on the
status of surrounding location registration areas and
the location of the newly installed base station 13P,
and notifies the base station 13P of the selected area.

If the newly installed base station 13P 1is
located near boundaries among location registration
areas 30A, 30B, and 30C and if the surrounding base
stations 130 belong to a plurality of location
registration areas 30, the location registration area
30 may Dbe selected as follows: the location
registration area 30 to which the base station 13P
should belong is selected so as to average the control
data traffics 1in the respective location registration

areas 30; or the location registration area 30 with the

40
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stations constituting the
| ocation registration area

above

are nore desirably configured to further conprise a
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smallest number of base stations belonging thereto at
the time of selection is selected so as to average the
numbers of base stations in the respective location
registration areas 30; or the location registration
area 30 may be selected by a selecting means other than
these.

Then the newly installed base station 13P,
receiving the notification, attaches itself to the
location registration area 30A thus selected, also
broadcasts a location registration area identifier of
its belonging location registration area 30A to the
mobile station 14 (Fig. 9) locating in the cell
established by the Dbase station 13P, and .starts
provision of service to the mobile station 14.

The means for recognizing the location of its own
in the base station 13P may be communication with the
location information management server 11, as well as
the communication with GPS or with the surrounding base
stations.

The following will describe the processing
executed in the base station 13P with reference to Fig.
10. First, the base station 13P determines whether it
is a base station scheduled to be removed (S101) and
determines whether i1t is a base station scheduled to be
newly installed (S103). If it 1is a base station

scheduled to be removed (yes at S101), the base station

41
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notifying step wherein when a base station is
the base 20 station notifies the |ocation
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del eting
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13P notifies the location information management server
11 that it is to be removed (5102). If the base
station 13P 1s a base station scheduled to be newly
installed (yes at S103) on the other hand, the base
station 13P lets the recognizing unit 13C (Fig. 9)
recognize the location of its own, for example, through
communication with GPS or with a plurality of
surrounding base stations 130 ($104). Then the base
station notifies the 1location information management
server 11 of the location information obtained in the
recognition step (S105) and awaits a notification of a
location registration area from the location
information management server 11 (S5106).

When receiving a notification of a location
registration area to which the base station itself
should belong, which is selected by the processing in
the location information management server 11 described
later, the base station 13P registers 1itself in the
location registration area thus notified of to attach
itself thereto (5107), and then it broadcasts a
location registration area identifier thereof through a
broadcast channel to the mobile station 14 locating
under contrcl of the newly installed base station 13F,
so as to notify that the base station 13P 1s newly
installed, and starts the service (S$108).

The following will <describe the ©processing

42
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a registration table for base stations constituting a 25 |ocation = JUNE. 2006
regi stration area to which the renoved base station has belonged. As in
this configuration, the 9 7 JUNE 2006 | ocation infornmation nanagenent server

is able to

executed in the location information management server
11 in conjunction with the above processing of Fig. 10,
referring to Fig. 11. First, the location information
management server 11 determines whether a notification
5 of removal is received from the base station 13P (5111)
and determines whether a notification of new
installation is received from the base station 13P
(§113). If a notification of removal is received from
the base station 13P (yes at S5111), the locaticn

10 information management server 11 deletes information
about the base station 13P scheduled to be removed,
from the location registration area management table
11C (Fig. 9} of its own (S112), so as to reconfigure
the location registration areas. ©On the other hand, if

15 a notification of new installation is received from the
base station 13P (yes at 5113}, the location
information management server 11 then awaits a
notification of location information from the base
station 13P (S114).

20 When the location information management server
11 then receives a notification of location infermation
from the base station 13P {(yes at 8114), it makes
reference to the location registration area management
table 11C on the basis of the location information of

25 the base station 13P notified of (5115), selects a

location registration area to which the newly installed
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manage the registration condition of the base

.7 JUNE 2006

stations formng the

registration area, using the registration table for base stations,

t he

5 notification fromthe base station. Incidentally, the

regi stration area configuring nmethods of the two forns desc

base station 13P should belong, based on the
registration information on the location registration
area management table 11C and the location information
about the newly installed base station 13P (S116), and
notifies the base station 13P of the selected location
registration area (S117).

By the selecting process at the location
information management server 11 on the occasion of new
installation of the base station 13P as described
above, 1t 1is feasible to flexibly reconfigure the
location registration areas on the occasion of the base
station 13P being newly inétalled. By the selection of
the location registration area taking account of the
state of location registration areas managed at the
location information management server 11, it solves
the problem that adjacent base stations belong to
different location registration areas.

The following will describe a method of
reconfiguring the location registration areas, which is
carried out by tThe location information management
server 11, on the basis of Figs. 6 and 7. As shown in
Fig. 6, there exist location registration areas 303,
30B, and 30C of fixed size. The base station 13P in
the 1location registration area 30A pericdically or
continuously measures the control data traffic to

itself and contents data traffic (generally referred to
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are desirably configured to further conprise a neasuring step wherein the

base station neasures a 10 traffic characteristic in a cel

the base station; a traffic notifying step wherein the base station
notifies the |ocation information managenent server of the traffic
characteristic obtained by
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hereinafter as traffic), and notifies the location
information management server 11 of the result of the
measurement. The location information management
server 11 changes the number of base stations 13
constituting the location registration area 30, based
on the traffic characteristic thus notified of, and
updates the location registration area management table
11C.

Let us suppose herein that the result of the
measurement of traffic 1s that the traffic volume 1is
low in the location registration area 30A and the
traffic wvolume 1is high in the location registration
area 30B, 30C. In this case, in order to average the
traffic volumes in the respective location registration
areas 30, the area configuration is reconfigured so
that some of the base stations 1in the location
registration area 30B, 30C are transferred into the
location registration area 30A.

For example, in the case where the base stations
having the distance of not less than a fixed value from
the center base station (e.g., the base station 13R) in
the location registration area 30B, 30C are transferred
into the location registration area 30A (i.e., where
the location registration area 30A 1s expanded), while
avoiding a scattered configuration in the boundary

region of the expanded lccation registration area 30A,
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measur enment; and an increasing/decreasing step wherein 15 the | ocati of yyNE 2006
I nformati on nanagenent server increases or decreases the nunber of base
stations constituting each |location registration area so as to average
traffics in the respective location registration areas, based on the
traffic characteristic thus notified of.

one base station or two or more base stations are
selected with preference to those with large contents
data traffic out of the base stations in the location
registration area 30B, 30C and the base station or base

3 stations thus selected are transferred into the
location registration area 30A. This makes it feasible
to configure the optimal location registration areas
30&, 30E, 30C in consideration of the traffic
characteristics as shown in Fig. 7.

10 The traffic may be determined by making reference
to both of the control data traffic and the contents
data traffic as described above, or by measuring only
the control data traffic and making reference thereto,
or by measuring only the contents data traffic and

15 making reference thereto, as in the case of the first
embodiment.

The following will describe the processing
executed in the base station 13P with reference to Fig.
12. First, the base station 13P measures the traffic

20 in the cell under control thereof (S121) and notifies
the location information management server 11 of the
traffic information obtained by the measurement (S122).
Then the base station 13P awaits a notification of a
loccation registration area from the location

25 information management server 11 ({S123).

When the base station 13P receives a notification
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20 Nanely,

establ i shed by the base
i nformati on managenent server of the traffic

| ocati on

the base station neasures the traffic
station in the neasuring step and notifies the
characteristic

obt ai ned by the nmeasurenment, in the 25 traffic notifying step. In the
I ncreasi ng/ decr easi ng

10

15

20

25

of a location registration area to which the base
station -13P should belong (yes at S5123), as a result of
a reconfiguration at the location infofmation
management server 11 as described later, it registers
itself in the location registration area thus notified
of and attaches itself thereto (S124), broadcasts
through a broadcast channel a location registration

area identifier of the area to the mobile station 14

7 JUNE 2006

characteristic in the cel

locating under control of the base station 13P, so as

to notify that the base station 13P is newly installed,
and starts the service to the mobile station 14 (S8125).

The following will describe the ©processing
executed in the location information management server
11 in conjunction with the above processing of Fig. 12,
with reference to Fig. 13. First, the location
information management server 11 awaits a notification
of traffic information from the base station 13P
(S131). When receiving the notification, the location
information management server 11 analyzes the traffic
characteristic in the location registration area
(8132) .

Then the location information management server
11 changes the number of base stations 13 constituting
the location registration area 30 while preferentially
selecting the base stations with large traffic

according to the traffic information, as described
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step, the location information managenent server

the notification, increases or decreases the nunber of base stations
constituting each location registration area so as to average the tr

in the

10

15

20

25

previously on the basis of Figs. 6 and 7; whereby the
location registration areas 30 are reconfigured (S133).

Furthermore, the location information management
server 11 notifies the base station 13 in the location
registration area 30 after the reconfiguration, of a
location registration area identifier of the new
location registration area 30 (S134), and updates the
location registration area management table 11C (S135}.

Since the numbers of base stations 1in the
location registration areas are dynamically changed
based on the traffic characteristic by the process of
reconfiguring the location registration areas in the
location information management server 11 as described
above, the present embodiment provides the effect of
averaging the traffics and the effect of optimizing the
sizes of the location registration areas, so as to
improve the channel efficiency.

As described above, the present invention makes
it feasible to flexibly reconfigure the location
registration areas on the occasion of a base station
being newly installed and to circumvent the problem
that adjacent base stations belong to different
location registration areas.

The present invention provides the effect of
averaging the traffics and the effect of optimizing the

sizes of the location registration areas, so as to
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respective location registration areas, based on the 5 traffic
characteristic thus notified of. Since the nunbers of base stations in the

| ocation registration areas are dynam cally changed based on the traffic
characteristic as described, this configuration has the effect of averaging

the traffics and the effect of

improve the channel efficiency, because the numbers of
base stations 1in the location registration areas are

dynamically changed based on the traffic

characteristic.

49



10 optim zing the size of the |ocation registration areas, so as to l-,fj‘ggg\mm
the channel efficiency. The | ocation registration area conflgurlng nmet hods
of the two forns descri bed above are desirably configured to further
conprise a nmeasuring step wherein 15 the base station neasures a traffic
characteristic in a

What is claimed is:

1. A location registration area configuring method in a
mobile communication system which comprises a plurality of
mobile stations, a plurality of base stations connected to
a network, and a location information management server
connected to the network and configured to manage location
registration areas formed of cells established by the base
stations and location information about locations of the
mobile stations, and in which each of said base stations
is allowed to establish communication with surrounding
base stations through radio or wire link, said method
comprising:

a recognizing step wherein when a base station is
newly installed in the mobile communication system, said
base station recognizes a location of its own and
recognizes state of location registration areas
established by surrounding base stations, through
communication with the surrounding base stations or
through communication with the location information
management server;

a selecting step wherein said newly installed base
station selects a location registration area to which it
should belong, based on the location of its own and the
state of the location registration areas thus recognized;
and

a broadcasting step wherein the newly installed base
station attaches itself to the location registration area
thus selected and notifies the location information
management server that the base staticn i1s newly installed
in the location registration area and wherein the newly

installed base station broadcasts a location registration
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cell established by the base station; an information exchanging step7JUNE2006

wherein the base station exchanges information about the traffic
characteristic through comrunication with surroundi ng base stations; and an
20 increasing/decreasing step wherein the nunber of base stations

CO”St't“té?@aaiHQSQE%Qer%825552B£9?y%58at£8 location registration

area, to said mobile stations through a broadcast channel.

2. The location registration area configuring method
according to Claim 1, further comprising a registering
step wherein the location information management server
registers information about the newly installed base
station on a registration table for base stations

constituting said location registration area.

3. The location registration area configuring method
according to Claim 2, further comprising:

a removal notifying step wherein when a base station
is removed from the mobile communication system, said base
station notifies the location information management
server that the base station is removed; and

a deleting step wherein the location information
management server deletes information about the removed
base station from a registration table for base stations
constituting a location registration area to which the

removed base station has belonged.

4. The location registration area configuring method
according to Claim 1, further comprising:

a measuring step wherein said base station measures a
traffic characteristic in a cell established by the base
station:

a traffic notifying step wherein said base station
notifies the location information management server of the
traffic characteristic obtained by measurement; and

an increasing/decreasing step wherein the location
information management server increases or decreases the

number of base stations constituting each location
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whi ch the base station belongs is increased or decreased so as to average

traffics in respective location registration areas, based on traffic 25
characteristics obtai ned by exchange. Nanely, the base station neasures the
traffic 11

registration area so as to average traffics in the
respective location registration areas, based on the

traffic characteristic thus notified of.

5. The location registration area configuring method
according to Claim 4, wherein the measuring step is
configured to measure both or one of a control data
traffic characteristic and a contents data traffic

characteristic, as the traffic characteristic in the cell.

6. The location registration area configuring method
according to Claim 1, further comprising:

a measuring step wherein said base station measures a
traffic characteristic in a cell established by the base
station;

an information exchanging step wherein said base
station exchanges information about the traffic
characteristic through communication with surrocunding base
stations; and

an increasing/decreasing step wherein the number of
base stations constituting a location registration area to
which the base station belongs is increased or decreased
so as to average traffics in respective location
registration areas, based on traffic characteristics

obtained by exchange.

7. The location registration area configuring method
according to Claim 6, wherein the measuring step is
configured to measure both or one of a control data
traffic characteristic and a contents data traffic

characteristic, as the traffic characteristic in the cell.
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7 JUNE 2006 characteristic in the cell established by the base statigﬂyNF%mw
the neasuring step and exchanges the information about the traffic
characteristic through comunication with the surroundi ng base stations in

the 5 information exchanging step. In the

8. The location registration area configuring method
according to Claim 1, wherein the location registration
areas are defined as spaces sectioned by latitude and
longitude, three-dimensicnal structures and floors
thereof, individual vehicle, individual train, individual

ship, or individual airplane.

9. The location registration area configuring method
according to Claim 1, wherein the recognizing step is
configured so that said base station recognizes the
location of its own through communication with a global
positioning system or with surrounding base stations or
through communication with the location information

management server.

10. A mobile communication system which comprises a
plurality of mobile stations, a plurality of base stations
connected to a network, and a location information
management server connected to the network and configured
to manage location registration areas formed of cells
established by the base stations and location information
about locations of the mcbile stations, in which the cells
established by the base stations form the location
registration areas, and in which each of said base
stations is allowed to establish communication with
surrounding base stations through radio or wire link,
wherein each of said base stations comprises:
recognizing means for, when the base station is newly
installed in the mobile communication system, recognizing
a location of its own, and state of location registration
areas established by surrounding base stations, through

communication with the surrounding base stations or
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I ncreasi ng/ decreasing step thereafter, the nunber of base stations 7 JUNE 2006
constituting the location registration area to which the base station
irtself belongs, is increased or decreased so as to average the traffics in
10 the respective location registration areas, based on the traffic
CharaCter{ﬁ%é&gﬁbégﬁﬁggiggtigg %fgﬁapﬁg'location information
management server;
selecting means for selecting a location registration
area to which the base station should belong, based on the
location of its own and the state of the location
registration areas thus recognized; and
broadcasting means for notifying the location
information management server that the base station is
newly installed in the location registration area, and for
broadcasting a location registration area identifier for
identifying the location registration area, to the mobile

stations through a broadcast channel.

11. The mobile communication system according to Claim
10, wherein the location information management server
further comprises registering means for registering
information about the newly installed base station on a
registration table for base stations constituting the

location registration area.

12. The mobile communication system according to Claim
11, wherein said base station further comprises removal
notifying means for, when the base station is remcved from
the mobile communication system, notifying the locaticn
information management server that the base station is
removed, and

wherein said location information management server
further comprises deleting means for deleting information
about the removed base station from a registration table
for base stations constituting a location registration

area to which the removed base station has belcnged.
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Since the nunbers of base stations in the location registration areas are

dynam cal |y changed based on the traffic characteristic as described, this
configuration 15 has the effect of averaging the traffics and the effect of
optim zing the size of the location registration areas, so as to inprove

the channei effHLifdiCYre communication system according to Claim

10, wherein said base station further comprises:

measuring means for measuring a traffic
characteristic in a cell established by the base station;
and

traffic notifying means for notifying the location
information management server of the traffic
characteristic obtained by measurement by the measuring
means, and

wherein said location information management server
further comprises:

increasing/decreasing means for increasing or
decreasing the number of base stations constituting each
location registration area so as to average traffics in
the respective location registration areas, based on the

traffic characteristic thus notified of.

14. The mobile communication system according to Claim
13, wherein the measuring means is configured to measure
both or one of a control data traffic characteristic and a
contents data traffic characteristic, as the traffic

characteristic in the cell.

15. The mobile communication system according to Claim
10, wherein said base station comprises:

measuring means for measuring a traffic
characteristic in a cell established by the base station;

information exchanging means for exchanging
information about the traffic characteristic through
communication with surrounding base stations; and

increasing/decreasing means for increasing or
decreasing the number of base staticns constituting a

location registration area to which the base station
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, The process of increasing or decreasing the nunber of base stations7ijoNER6os
above 20 increasing/decreasing step nmay be inplenented by an operation of a
speci-fic base station or by an autononous operation anong a plurality of
base stations.

belongs, so as to average traffics in the respective

location registration areas, based on the traffic

characteristic obtained by exchange by the information

exchanging means.

16. The mobile communication system according to Claim
15, wherein the measuring means is configured to measure
both or one of a control data traffic characteristic and a
contents data traffic characteristic, as the traffic

characteristic in the cell.

17. The mobile communication system according to Claim
10, wherein the location registration areas are defined as
spaces sectioned by latitude and longitude, three-
dimensional structures and floors thereof, individual
vehicle, individual train, individual ship, or individual

airplane.

18. The mobile communication system according to Claim
10, wherein the recognizing means is configured to
recognize the location of its own through communication
with a global positioning system or with surrounding base
stations or through communication with the location

information management server.

19. A base station which constitutes a mobile
communication system together with a plurality of mobile
stations, and a location information management server
connected to a network and configured to manage location
registration areas formed of cells and location
information about locations of the mobile stations, which
is connected to the network, and which is allowed to

establish communication with surrounding base stations
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In the location registration area configuring 25 nethods of the two f dVNE 2006
descri bed above, the neasuring step is desirably configured to neasure both
or one of 12
through radio or wire link, a location registration area
being formed of cells established by said base station and
surrounding base stations, the base station comprising:
recognizing means for, when the base station is newly
installed in the mobile communication system, recognizing
a location of its own, and state of location registration
areas established by surrounding base stations, through
communication with the surrounding base stations or
through communication with the location information
management server;
selecting means for selecting a location registration
area to which the base station should belong, based on the
location of its own and the state of the location
registration areas thus recognized; and
broadcasting means for notifying the location
information management server that the base station is
newly installed in the location registration area, and for
broadcasting a location registration area identifier for
identifying the location registration area, to the mobile

stations through a broadcast channel.

20. The base station according to Claim 19, further
comprising:

measuring means for measuring a traffic
characteristic in a cell established by the base station;
and

traffic notifying means for notifying the location
information management server of the traffic
characteristic obtained by measurement by the measuring

means.

21. The base station according to Claim 20, wherein the

measuring means is configured to measure both or one of a
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control data traffic characteristic and a contents data
traffic characteristic, as the traffic characteristic in

the cell.

22. The base station according to Claim 19, further
comprising:

measuring means for measuring a traffic
characteristic in a cell established by the base station;

information exchanging means for exchanging
information about the traffic characteristic through
communication with surrounding base stations; and

increasing/decreasing means for increasing or
decreasing the number of base stations constituting a
location registration area to which the base station
belongs, so as to average traffics in the respective
location registration areas, based on the traffic
characteristic obtained by exchange by the information

exchanging means.

23. The base station according to Claim 22, wherein the
measuring means is configured to measure both or one of a
control data traffic characteristic and a contents data

traffic characteristic, as the traffic characteristic in

the cell.

24. The base station according to Claim 19, wherein the

recognizing means is configured to reccognize the location

of its own through communication with a global positicning

system or with surrounding base stations or through
communication with the location information management

sServer.
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25. A location registration area configuring method in a mobile
communication system which comprise~ a plurality of mobile stations, a
plurality of base stations connected to a network, and a location
information management server connected to the network and configured
to manage location registration areas formed of cells established by the
base stations and location information about locations of the mobile
stations, and in which each of said base stations is allowed to establish
communication with surrounding base stations through radio or wire link,
said method comprising:

a recognizing step wherein a newly installed base station recognizes
a location of its own and a state of location registration areas established by
surrounding base stations;

a selecting step wherein said newly installed base station sclects a
location registration area to which it should belong based on the location of
its own and the state of the location registration areas thus recognized;

a measuring step wherein said base station measures a traffic
characteristic in a cell established by the base station;

a measuring step wherein said base station measures a traffic
characteristic in a cell established by the base station;

a traffic notifying step wherein said base station notifies the location
information management server of the traffic characteristic obtained by
measurement; and _

an increasing/decreasing step wherein the location information
management server increases or decreases the number of base stations
~ constituting each location registration area so as to average traffics in the
respective location registration areas, based on the traffic characteristic thus
notified of.

26. A location registration area configuring method in a mobile
communication system which comprises a plurality of mobile stations, a

plurality of base stations connected to a network, and a location .

information management server connected to the network and configured
to manage location registration areas formed of cells established by the
base stations and location information about locations of the mobile
stations, and in which each of said base stations i1s allowed to establish

communication with surrounding base stations through radio or wire link,
59
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said method comprising:

a recognizing step wherein a newly installed base station recognizes
a location of its own and a state of location registration areas established by
surrounding base stations;

a selecting step wherein said newly installed base station selects a
location registration area to which 1t should belong based on the location of
its own and the state of the location registration areas thus recognized;

a measuring step wherein said base station measures a traffic
charactenstic in a cell established by the base station;

an information exchanging step wherein said base station exchanges
information about the traffic characteristic through communication with
surrounding base stations; and

an increasing/decreasing step wherein the number of base stations
constituting a location registration area to which the base station belongs is
increased or decreased so as to average traffics in respective location
registration areas, based on traffic characteristics obtained by exchange.

27. A base station which constitutes a mobile communication
system together with a plurality of mobile stations, and a location
information management server connected to a network and configured to
manage location registration areas formed of cells and location information
about locations of the mobile stations, which is connected to the network,
and which is allowed to establish communication with surrounding base
stations through radio or wire link, a location registration area being
formed of cells established by said base station and surrounding base
stations, the base station comprising:

recognizing means for, when the base station is newly installed in
the mobile communication system, recognizing a location of its own and a
state of location registration areas established by surrounding base stations;

selecting means for selecting a location registration area to which
the base station should belong based on the location of its own and the state
of the location registration areas thus recognized, ‘

measuring means for measuring a traffic characteristic in a cell
established by the base station;

mmformation exchanging means for exchanging information about
the traffic characteristic through coglomunication with surrounding base
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stations; and

increasing/decreasing means for increasing or decreasing the
number of base stations constituting a location registration area to which
the base station belongs, so as to average traffics in the respective location
registration areas, based on the traffic charactenistic obtained by exchange
by the information exchanging means.
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