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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 7.5 location information management server connected to
the network (particularly, a method 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 communication 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 1   FP02-0274-00
traffic characteristic" to a characteristic of traffic of contents data
between terminals in communication (mobile stations and others). Related
Background Art 5 The second generation cordless telephone system called PHS
(Personal Handyphone System) is known (cf. U.S. Pat. No,5361396). This
system adopts a location registration area system in which a location
registration area for location registxation of each 10 mobile station is
comprised of cells established by a plurality of base stations. Each mobile
station is notified of location registration area information of a group to
which it belongs, by broadcast information from a base station, compares
the location registration 15 area information thus notified of, with
location registration, 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
2o 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
location registration areas for location 



25 registration of the individual mobile stations is always fixed,
regardless of whether traffic variation 2   ~~02-0274-00 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 5 links, and this can lead to such a case that
when a base station is newly installed in the location registration areas
or is removed therefrom, it is connected to a switching center different
even from that of its adjacent base stations and has a different 10 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 is thus essential to control the base
stations and the location information management server 15 in order to
flexibly reconfigure the location registration areas on the occasion of new
installation and removal of a base station. Since the size of the location
registration areas is fixed, regardless of whether both or one of the 20
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 25 control data traffic.
The present invention has been accomplished in J   FP02-0274--00 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 5 In order to achieve the above object, a location
registration area configuring method according to the present invention is
a location registration area configuring method in a mobile communication
system which comprises a plurality of mobile stations, a 10 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 



15 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 link, the method comprising a recognising step wherein when a
base station is newly installed in the mobile 20 communication system, the
base station recognises a location of its own and recognizes state of
location registration areas established by surrounding base stations,
through communication with the surrounding base stations ox through
communication with the 25 location information management server; a
selecting step wherein the newly installed base station selects a 4
FP02-0274-00 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; arid a broadcasting step wherein the newly installed base
5 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 10 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 15 recognizing step
wherein when a base station is 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 20 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 25 of its own and the state of the location registration areas
thus recognized. In the broadcasting step 5   FP02-0274-00 thereafter, the
newly installed base station attaches itself to the location registration
area thus selected, notifies the location information management server
that the base station is newly installed gin, 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 l0 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 location registration areas. In
order to achieve the above object, another location registration area
configuring method according 20 to the present invention is 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 25 to the network and configured to manage location registration
areas formed of cells established by the 6   FP02-0274-00 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 link, 5 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; a location notifying step wherein the newly installed
base station notifies the location 10 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 should belong,
based on state of the 15 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 2o broadcasting step
wherein the newly installed base station attaches itself to the location
registration area thus notified of and broadcasts a location registration
area identifier for identifying the location registration area, to the
mobile stations 25 through a broadcast channel. Namely, the location
registration area 



7   FP02-0274-00 configuring method as described comprises the recognizing
step wherein when a base station is newly installed in 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 about
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 areas 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 itself 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 8
FP02-0274-00 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 5
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 10 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. 15 In this case, the location
registration area configuring methods of the two forms described above are
more desirably configured to further comprise a removal notifying step
wherein when a base station is removed from the mobile communication
system, the base 20 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 25 location registration area to which the removed base
station has belonged. As in this configuration, the 



9   FP02-0274-00 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 5 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 10 traffic characteristic in a cell established by the
base station; a 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 15 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. 20 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 25 traffic notifying step. In the increasing/decreasing
step, the location information management server, 10   FP02-0274-00
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 is increased
or decreased so as to average traffics in respective location registration
areas, based on traffic 



25 characteristics obtained by exchange. Namely, the base station measures
the traffic 11   FP02-027400 characteristic in the cell established by the
base station, in 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 ox
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 base
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   FP02-027~1~00 a control data traffic
characteristic and a contents data traffic characteristic, as the traffic
characteristic in the cell. 



In the location registration area configuring 5 methods of the two forms
described above, the location registratzon areas can be defined as spaces
sectioned by latitude and longitude, three-dimensional structures and
floors thereof, individual vehicle, individual train, individual ship, or
individual airplane. 1o In the location registration area configuring
methods of 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: 15 Global
Positioning System) or with surrounding base stations or through
communication with the location information management server. Meanwhile,
the aspect of the invention associated with the location registration area
configuring methods 20 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 25
described below" It is noted that these aspects are based on the
substantially identical technical concept 13   FP02-0274-00 and provide
similar operations and effects, Namely, in order to achieve the above
object, a mobile communication system according to the present invention is
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 is allowed to establish communication with surrounding
base stations through 15 radio or wire link, wherein each of the base
station comprises: recognizing means for, when the base 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   FP02-027A-00 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 5 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 a
mobile communication system which 10 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 foamed of cells
established by the base stations and 15 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 is allowed to establish communication with surrounding
base stations through 20 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 25 server of location information about the location of its own
thus recognized by the recognizing means; and 15   FQ02-0274-00
broadcasting means for broadcasting a location registration area identifier
fox identifying a location registration area notified of by the location
information management server, to the mobile stations 5 through a broadcast
channel, and wherein the location 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 is 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 2~
location registration area" 



The mobile communication systems of the two forms described above are
desirably configured so that the base station further comprises removal
notifying 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   FP02-0274-00 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 5 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
stat~.on further comprises measuring means for 10 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 traff~.c characteristic pbtained by measurement by the measuring means
and so that the 1S location informatior_ management server further
comprises,. increasing/d~creasing 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, 20 based
on the traffic characteristic thus notified of. The mobile communication
systems of the two forms describEd above are desirably configured so that
the base station comprises: measuring means for measuring a traffic
characteristic in a cell established by the 25 base station; information
exchanging means for exchanging information about the traffic
characteristic 17   FP02-027e00 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 5 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. zn the mobile
communication systems of the two 



10 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. 15
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, 20 individual ship, or individual
airplane. 2n the mobile communication systems of the two forms described
above, the recognizing means is desirably configured to recognize the
location of its own through commur_ication with a global positioning 25
system or with surrounding base stations or through communication with the
location ir_formation management 18   FP02-0274-00 server. In order to
achieve the above object, a base station according to the present invention
is a base station which constitutes a mobile communication system 5
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 mobiae stations, which is connected to 10 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 the base station and surrounding base stations, the base
station comprising: 15 recognizing means for, when the base station is
newly instaJ_led 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 20 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 arid the state of the location 25 registration
areas thus recognized; and broadcasting means for notifying the J.ocation
information management 19   FP02-0279-00 server that the base stata,on is
newly ,installed ~.n the location registration axea, and for broadcasting a
location registration area ident~.fier for identifying the location
registration area, to the mobile stations 5 through a broadcast channel. In
order to achieve the above object, another base station according to the
present invention zs a base station which constitutes a mobile
communication system together with a plurality of mobile stations, 10 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 15 to establish
communication with surrounding base stations through radio or wire lank, 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 20 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. ~.ocation ir_formation about the location of its o~m thus 25 recognized
by the recognizing means; and broadcasting means for broadcasting a
location registration area 20   FP02-0274-00 identifier for identifying a
location registration area notified of by the location information
management server, to the mobile stations through a broadcast channel. 



5 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 10 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 15 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
20 stations cor_stituting 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. 25 In the base stations of
the two forms described above, the measuring means is desirably configured
to 21   FP02-0274-00 measure both or one of a control data traffic
characteristic and a contents data traffic characteristic, as the traffic
characteristic in the cell. 5 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
10 location information management server. zn order to achieve the above
obj ect, a location information management server according to the present
invention is a location information management server which constitutes a
mobile communication system 15 together with a plurality of mobile
stations, and a base station connected to a network, allowed to establish
communication with surrounding base stations through radio or wire link,
and forming a location registration area as an aggregate of cells
established 20 by the base station and surrounding base stations, which is
connected to the network, and which manages location registrata.on areas
formed of cells established by the base stations and location information
about locations of the mobile stations, the location 25 information
management server comprising: selecting 



means for, based on state of the location registration 22   FP02-0274-00
areas and on location information r_otified 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 5 area notifying means for notifying the newly installed base station
of the location registration area selected by the selecting means. The
location information management server according to the present invention
is desirably 10 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 location information management server 15 according to the
present invention is desirably configured to further comprise deleting
means for, when a base station removed from the mobile communication system
notifies the location information management server that the base station
is removed, deleting 20 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 managemer_t server 25 according to the present invention is
desirably configured to further comprise increasing/decreasing 23
FP02-0274-00 means for increasing or decreasing the number of base stations
constituting each location registration area so as to average traffics in
the respective location registzata.on areas, based on traffic
characteristic in 5 a cell notified of by a base station. BRIEF DESCRIPTION
OF THE DRAWINGS Fig. 1 is a diagram to show the overall configuration of
the mobiJ.e communication system ~.n the first and second embod~.ments. 10
Fig. 2 is a functional block diagram to show the configurations of the
respective elements in the mobile communication system of the first
embodiment. 



Fig. 3 is a diagram for explaining the location registration area
configuring method on the occasion of 15 new installation of a base station
in the first and second embodiments. Fig. 4 is a flowchart to show the
processing carried out in the base station on the occasion of new
installation of a base station in the first embodiment. 20 Fig. 5 is 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 first embodiment. Fig. 6 is a diagram for explaining the method of 25
reconfiguring the J.ocatio:~ registzat~on areas in the fzzst and second
emboda,ments. 24   FP02-02'l4--00 Fig. 7 is a d~.agram to show the state
after the reconfiguration an Fig. 6. Fig. 8 is a flowchart to show the
processing carried out in the base station on the occasion of the 5
reconfiguration of J.ocation registration areas in the first embodiment.
Fig. 9 is a functional block diagram to show the configurations of the
respective elements in the mobile communication system of the second
embodiment. 10 Fig. 10 is a flowchart to show the pxocess~.ng carried out
in the base station on the occasion of new installation of a base station
in the second embodiment. Fig. 11 is a flowchart to show the processing 15
carried out in the locatzon information management server on the occasion
of new installation ofi a base station in the second embodiment. F~.g. 12
is a flowchart to show the processing carried out in the base station on
the occasion of the 20 reconfiguration of location registration areas in
the second embodiment. Fi.g. 13 is a flowchart to show the processing
carried out in the location information management server cn the occasion
of the reconfiguration of 



25 location registration areas in the second embodiment. 25   FP02-0274-00
DESCRIPTION 0~' THE PREFERRED EMBODIMENTS A variety of embodiments of the
present invention will be described below. (F~,rst Embodiment) 5 The first
embodiment describes a form wherein a base station recognizes a J.ocation
of its own when newly installed in a mobile communication system and
selects a location registration area to which the base stat~.on itself
should belong, through communication 10 with surrounding base stations, and
a form wherein a base station mEasuxes a traffic of a cell under control of
its own and wherein the numbers of base stations i.n location registration
areas are dynamically changed based on the traffic characteristic. 15 Fig.
1 shows a mobile communication system 10 assumed in the present embodiment.
As shown in Fig. l, the mobile communication system 10 is comprised of a
base station 13 connected to a network 12; a mob~.le station 19 present in
a cell 20 established by the base 20 station 13; and a location information
management server 11 connected to the netwoxk 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 25 Fig. 1, it is assumed that there exist a plurality of base stations
13 and mobile stations 14. Each base 26   FP02-0274-00 station 13 as
allowed to establish communication with surrounding base stations 13
through radio or wire link. Now let us generally describe each of the 5
configurations of the location information management 



server 11 and the base station 13 with reference to Fig. 2. As shown in
Fig. 2, the location information management server 11 is comprised of a
location 10 registration area management table '1C in which registration
information about base stations 13 constituting each location registration
area 30 .is xecorded for every location registrata.on area; a registration
unit 11D which registers information about 15 a newly installed base
station 13 on the location registrata.on area management table 11C; a
deleting unit 11E which deletes information about a removed base station 13
from the location registration, area management table 1'1C; a network
communication unit 11B 20 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 stat~.on 13 is comprised of a
network 25 communication unit 13B which establishes communication with the
location information management server 11 27   FP02-o274-00 through the
network 12 and notifies the location information management server 11 that
the base station itself is newly installed in the location registration
area 30; a recognizing unit 13C which, when the base 5 station itself is
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 stations 13, through communication with the
surrounding base stations 13 or 10 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 location 15
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 20 area 30 to which
the base station itself belongs, so as to average traffics in the
respective location registration areas 30, based on the traffic
characteristic obtained by exchange at information exchanging means; a
radio communication unit 13G which 25 establishes communication thxough
xadio link with the mobile station 14 or with other base stations 13, which
2B  



FP02-0279-00 I broadcasts a location registration area identifier for I
idex~t~.fying the J.ocation registration area 30 where the base station
itself is newly installed, to the mobile station 14 through a broadcast
channel, and which 5 exchanges information about the traffic characteristic
through communa.cat~.on 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 10 the
control data traffic characteristic and the contents data traffic
characteristic, as the traffic characteristic in the cell 20. The
recogni2ing unit 13C recognizes the location of the base station of its own
through communication or the like with GPS or with 15 a plurality of
surrounding base stat~.ons 13~, The location registration areas can be
defined as spaces sectioned by latitude and longitude, threedimensional
structures and floors thereof, individual vehicle, individual train,
individual. ship, or 20 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 25 location registration areas will be
denoted below so that "location registration area 30" will be used as a 29
FP02-0274-00 generic name of a plurality of location registration areas and
so that specific location registration areas will be referred to as
"location registration areas 30A, 30B" or the like. 5 Let us assume that a
base station 13P is newly installed in a location registration area 30A in
Fig. 3. 1n tha.s newlv installed base station 13P, the recognizing unit 13C
(Fig. 2) recognizes 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 13Q 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 :.s located near boundaries among location
registration 20 areas 3oA, 3o8, and 3oC and if the surrounding base
stations 13Q belong to a plurality of location registration areas 30, the
location registration axea 3o may be selected as follows: the location
registxat~on area 3o to which the base station 13P 25 should belong is
selected so as to average the control data traffics in the respective
J.ocatzon registration 3O   FP02-0274-00 areas 30; the location
registration area 30 with the smallest numbex 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 5 registration areas 3o; 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 1o thus selected, also broadcasts a
location registration area identifier of its belonging location
registration area 30A to the mobile station 19 (Fig. 2) locating in the
cell established by the base station 13P, and starts provision of service
to the mobile station 14. 15 The means foz 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. 20 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 whethex it i.s a base stat~.on
scheduled to be 25 newly installed (S43). If it is a base station scheduled
to be removed (yes at S41), the base station 31  



FP02-o274-00 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 base stations 13Q or the location 10 information
management server 11 to recognise the state of location registration area
30 established by the surrounding base stations 13g (S45), and recognizes
(or selects) a location registration area to which the base station itself
should belong, based on the location 15 information and the state of
location registration area 30 obtained in these recognition steps (S46).
Fl~.rthermore, the base station 13F notifies the location information
management server 11 of the selected location registration area lS47), and
it broadcasts a 20 location registration area identifier thereof to the
mobile station 14 (Fig. 2) locating under control of the newly installed
base station 13P, so as to notify that the base station 13P is newly
installed, and starts the service (S48). 25 The following will describe the
processing executed in the location information management server 32
FP02-0274-00 11 in conjunction with the above processing of Fig. 4,
referring to Fig. 5. First, the location information management server 1~.
determ~,nes whether a notification of removal is received from the base
station 13 (S51) 5 and determines whether a notification of new
installation is received from the base station 13 (S53).. If a notification
of removal is received from the base station 13 (yes at 551), the location
information management server 11 deletes information 10 about the base
station scheduled to be removed, from the locatio;z registration area
management table 11C (Fig. 2) of its own (S52), and reconfigures the
location recistration areas. On the other hand, if a notification of new
installation is 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 ~.nstalled base station 13P ir~ the
information 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 (S55), 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 is feasib~,e
to 33   



FP02-02'74-00 fJ.exibly reconfigure the location registration areas on the
occasion of the base station 13P being newly a.nstaJ.led. Since the state
of location .registration areas xecogni~ed through the communication with
the 5 surrounding base stations 13Q is also taken into account in the
selection of the location registration area, it solves 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 caxxied out by the base station 13, on the
basis of Figs. 6 and 7. As shown in Fig. 6, there exist location
registration areas 30A, 30B, and 30C of fixed size. The base station 13P in
the location 15 registration area 30A periodically or continuously measures
`he control data traffic to itself 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, anal 20 13S 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 13S). Then the base station 13P changes the
number of base stations 13 25 const~tut~.ng the J.ocation xeg~.stxation
area 30, based on the shared traffic information. 34   FP020274-00 Let us
suppose herein that the result of the measurement of traffic is that tre
traffic volume is low in the location registration area 30A and the traffic
volume is high in the location registration 5 area 30B, 30C. Tn 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 in the location registration area 30B, 30C are
transferred into the 10 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 15 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 20 selected with preference to those with large
contents data traffic out of the base stations in the location .
registration area 30~, 30C and the base station cr base stations thus
selected are transferred into the location registration area 30A. This
makes it feasible 25 to configure the optimal location registration areas
30A, 30B, 3oC in consideration of the traffic 



35   FP02-0274-00 characteristics as shown in Fig. 7. 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 5 the
control data traffic and making reference thereto, or by measuring onJ.y
the contents data traffic and making reference thereto. The following will
describe the processing executed in the base station 13P with reference to
Fig. 10 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 15 information
about the surrounding base stations 13Q, 13R, 13S (S83) . Then the base
station 13P changes the number of base stations 13 constituting the
location registration area 30 while preferentially selecting the base 20
stations with large traffic according to the traffic information, as
described previously on the basis of Figs. 6 and 7~ whereby the location
registration area 30 is reconfigured (S84). Furthermore, the base station
13P notifies the 25 location information management server 11 of the
information about the location registration area SO 36   FP02-0279-00 after
the reconfiguration (S85), and broadcasts a location registration area
identifier fihereof to the mobile station 14 under control through a
broadcast channel (S86) . 5 Since the numbers of base stations in the
location registration areas are dynamically changed based on the traff~.c
characteristics by the process of reconfiguring the location registration
areas in the base station as described above, the present embodiment 10
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 increasing or decreasing the 15 number of base
stations at above S84 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 like), or by an autonomous operation among a plurality of
base stations. 20 [Second Embodiment] The second embodiment will describe a
form wherein when a base station is newly installed in the mobile
communication system, the location ir_formation management server selects a
location registration area 



25 to which the newly installed base station should be=ong, based on the
location information from the 37   FP02-0274-00 newly instalJ.ed base
station and the status of location registration areas, and a form wherein
the location information management sexver dynamically changes the numbers
of base stations in the location registration 5 areas on the basis of the
traffic characteristic information from each base station. In the second
embodiment the conf=guration of the mobile communication system 10 shown in
Fig. 1 is much the same as in the first embodiment. However, the 10
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 be described
referring to Fig. 9. 15 The location information, management server is of
Fig. 9 ~.s 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 20
registration area 30 to which the newly installed base station 13 should
be7.ong: az~d 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 25 the respective
location registration areas 30, based on traffic characteristics notified
of by the respective 38   FP02-0274-00 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
regastzata.on area 30. 5 The selecting unit 13D and the
inereasing/decreasing unit 13F in Fig. 2 become dispensable ~.n the base
station 13, and the network communication unit 13B also functions as a
location notifying means of notifying the location information 10
management server 11 of the location information of ~.ts own station
recognized and as a traffic notifying means of notifying the location
information management server ~.1 of the traffic characteristic obtained by
measurement. The radio communication unit 13G 



15 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. 20 The following will descra.be a
method of selecting a Zocat~.on registration area on the occasion of new
installation of a base station, which is carried out by the location
ir_formation management server 11, with reference to Fig. 3. 25 Let us
suppose that the base station 13P ~.s newly installed in the location
registration area 30A an Fig. 39   FP02-0274-00 3. In this newly installed
base station 13P, the recogniz=ng unit I3C (Fig. 2) recognizes the location
of its own through communication or the like with GPS cx with a plurality
of surroundir_g base stations 13Q. 5 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 11
captures the status of surrounding location registration areas with
reference 10 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 stat~.on 13P should belong, based on the
status of surrounding location registration areas and 15 the location of
the newly installed base station J.3P, and notifies the base station 13P of
the selected area. If the newly installed base station 13P is located near
boundaries among location registration areas 30A, 30B, and 30C and if the
surrounding base 20 stations 13Q belong to a plurality of location
registration areas 30, the location registration area 30 may be selected as
follows: the location registration area 30 to which the base station 13P
should belong is selected so as to average the control 25 data traffics in
the respective location registration areas 30; or the location registration
area 30 with the 40   FP02-0274-00 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 J.ocation registration 5 area 30 may be selected by a selecting
means other than 



these,. Then the newly ~.nstalled base station 13P, receiving the
notification, attaches itself to the locatzon registration area 30A thus
selected, aJ.so 10 broadcasts a location registration area identifier of
~.ts belonging location registration area 30A to the mobile station 1~
(~'ig. 9) locating' in the cell established by the base station 13P, and
starts provision of service to the mobile station 14. 15 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. 20 The
following will describe the processing executed in the base station ~,3P
wzth reference to Fig. 10. First, the base station 13P determines whether
it is a base station scheduled to be removed (S101) and determines whether
it is a base station scheduled to be 25 newly installed (S103). If it is a
base station scheduled to be removed (yes at Si01), the base station 41
FP02-0274-00 13P notifies the J.ocation inforMation management server 11
that it is to be removed (S102y. If the base station 13P is a base station
scheduled to be newly installed (yes at S103) on the other hand, the base 5
station 13P lets the recognizing unit 13C (Fig. 9) recognize the locatzon
of its own, for example, through communication with GPS or with a plurality
of surrounding base stations 13Q (S104). Then the base station notifies the
location information management 10 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 (S106). When receiving a notification of a location 15 registration area
to which the base station itself should belong, which is selected by the
processing in the location information management server 11 described
latex, the base station 13P registers itself in the location registration
area thus notified of to attach 20 itself thereto (S107), and then it
broadcasts a location registration area identifier thereof through a
broadcast channel to the mobile station 14 locating under control of the
newly installed base station 13P, so as to notify that the base station 13P
is newly 25 installed, and starts the service (508). The following will
describe the processing 42   FP02-0?_74-00 



executed J.n the J.ocati.on information management server 11 in
conjunct~.on with the above processing of ~'i.g. 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 (S111) and
determines whether a notification of new instalJ.ation is received from the
base station 13P (S113). If a notification of removal is received from the
base station 13P (yes at 5111), the location 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.
Ori the other hand, if 15 a notification of new installation is received
from the base station 13p (yes at S113), the location information
management server 11 then awazts a notification of location information
from the base station 13P (S114). 20 When, the locatJ.on information
management server 11 then receives a notification of location information
from the base station 13P (yes at S114), zt makes reference to the location
registration area management table J.1C on the bas~.s of the location
information of 25 the base station 13P notified of (S115), selects a
location registration area to which the newly installed 93   FP02-0274-00
base station 13P should belong, based on the rega.strati,on a,nformat~.or~
on the location registration area management table 11C and the location
information about the newly installed base station 13P (S116), and 5
notifies tk~e base station ~.3P of the selected location registration area
(51.7) . By the selecting process at the location information management
server 11 on the occasion of new installation of the base station 13P as
described 10 abo~re, it is feasible to flexibly reconfigure the location
registration areas on the occasion of the base station 13P being newly
installed. By the selection of the location registration area taking
account of the state of location registration areas managed at the 15
location information management server 7.1, it solves th.e pxoblem that
adjacent base stations belong to different location registration areas. The
following will describe a method of reconfiguring the location registration
areas, which is 20 carried out by the location inforznat~.on management
server 7. a., on the basis of Figs . 6 and 7 , A.s shown in Fig. 6, there
exist location regi5tra~kien areas 30A, 308, and 30C of fixed size. The
base station 131 in the location registrat~.on area 30~ pexiodically or 25
continuously measures the control data traffic to itself and contents data
traffic (generally referred to 44  



FP02-0274-00 hereinafter as traffic), and notifies the location information
management server 11 of the result cf the measurement" The location
information management server 11 changes the number of base stations 13 5
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 10
measurement of low in the lc traffic volume area 30B, 30C. traffic volumes
15 areas 30, the that some of traffic is that the traffic volume is catior~
registration area 30A and the is high in the location registration Zn this
case, in order to average the in the respective location registration area
configuration is reconfigured so the base stations in the location
registration area 30B, 30C are transferred into the location registration
area 30A. For example, in the case where the base stations 20 having the
distance of not J.ess than a fixed value from the center base station
(e.g., the base station 13R) in the location registration area 30B, 30C axe
transferred into the location registration area 30A (i.e., where the
location registration area 30A is expanded), while 25 avoiding a scattered
configuration in tree boundary region of the expanded location registration
area 30A, 45   uu i ~ i , JU FP02-0274-00 one base station or two or more
base stations are selected with preference to those w~.th J.arge contents
data traff~.c out of the base stations in the location registration area
30B, 30C and the base station or base 5 stat~.ons thus selected are
transferred into the location registration area 30A. This makes at feasible
to configure the optimal location registration areas 30A, 30B, 30C iz~
consideration of the traffic characteristics as shown in Fig. 7. 20 The
traffa.c 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 (5121) 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
location registration area from the location 25 information management
server 11 (S123). When the base station 13P receives a notification 46   ~
~ v ~ U U I I ~ ~ J l FP02~0274-00 of a location registration area to which
the base station 13P should belor_g (yes at S123), as a result of a
reconfiguration at the location information management server 11 as
described later, it registers 5 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 tc
the mobile station 14 locat~.z~g under control of the base station 13P, so
as 10 to notify that the base station 13P is newly installed, and starts
the service to the mobile station 14 (S125). The following will. describe
the processing executed in the location information management server 11 in
conjunction with the above processing of Fig. 12, 15 with reference to Fig.
13. First, the location information management server 11 awa~.ts a
notification of traffic information from the base station 13P (S131). When
receiving the notification, the location information management server 11
analyzes the traffic 20 characteristic in the location registration area
(S132) . Then the location information management server 11 changes the
number of base stations 13 constituting the location registration area 30
while preferentially 25 selecting the base stations with large traffic
according to the traffic information, as described 



47   irv, UUI I FP02-0274-00 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 not~.fies the
base station 13 in the location 5 registration area 30 after the
reconfiguration, of a location registration area identifier of the new
location registratior_ area 30 (S134), and updates the location
registration area management table 11C (S135). Since the numbers of base
stations in the 10 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 15
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 2o registration areas en 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 25 averaging the traff~.cs and the effect
of optimizing the sizes of the location registration areas, so as to 48
FP02-0274-00 improve the channel efficiency, because the numbers of base
stations in the location registration areas are 



dynamically changed based on the traffic characteristic. 5 99
FP02-0274-00 what is claimed is: 1. A location registratior_ area
configuring method in a mobile communication system which comprises a
plurality of mobile stations, a plurality of base 5 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 ~he base stations and location information about
locations of the mobile 10 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 15 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 20 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 25 own and the state of the location
registration areas thus recognized; and 50   FP02-0274-00 



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 5 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 said mobile stations through
a broadcast channel. 10 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 fior base 15 stations
constituting said location registration axea. 3. fhe 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 20 system, sand base station notifies the location
information management sexver that the base station is removed; and a
deleting step wherein the location information management server deletes
information about the xemoved 25 bass station from a registration table for
base stations constituting a location registration area to 51   FP02-027400
which the xemoved base station has belonged. 4. The location registration
area configuring method according to C~a~m 1, further comprising: a
measuring step wherein said base station 5 measures a txaffic
characteristic in a cell established by the base statzon; a traffic
notifying step wherein said base station notiSies the location information
management server of the traffic characteristic obtained by 10 measurement;
and an increasing/decxeasing 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 



15 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 20 traffic
characteristic and a contents data traffic characteristic, as the traffic
characteristic in the cell. 6. The location registration area configuring
method a,ccoxding to Claim 1, further comprising 25 a measuring step
wherein said base station measures a traffic characteristic in a cell
established 52   FP02-0274-00 by the base station; an informatior_
exchanging step wherein said base station exchanges information about the
traffic characteristic through communication with surrounding 5 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 10 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 15 traffic characteristic and a contents data
traffic characteristic, as the traffic characteristic in the cell. 8. The
location registration area configuring method according to Claim 1, wherein
the location 20 registration azeas are defined as spaces sectioned by
latitude and longitude, three-dimensional structures and floors thereof,
individual vehicle, individual train, individual ship, or individual
airplane. 9. The location registration area configuring 25 method according
to Claim l, wherein the recognizing step is configured so that said base
station recognizes 



53   FP02-0274-00 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. 5 10. 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 10 and configured to manage location
registration areas formed of cells established by the base stations and
location information about locations of the mobiJ~e stations, and in which
each of said base stations is allowed to establish communication with
surrounding 15 base stations through radio or wire link, said method
comprising: a recognizing step wherein when a base station is newly
installed in the mobile ccmmunication system, said base station recognizes
a location of its own; 20 a location notifying step wherein said newly
installed base sta'~ion notifies the location information management server
of location information about the location of its own; a selecting step
wherein the location information 25 management server selects a location
registration area to which the new~,y installed base station should 54
FP02~0274-00 belong, based on the 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 5
installed base station of the location registration area thus selected; and
a broadcasting step wherein the newly installed base station attaches
itself to the lOCatlOn registration area thus notified of and broadcasts a
10 location registration area identifier for identifying the location
registration area, to the mobile stations through a broadcast channel. 



11. The location registration area configuring method according to Claim
10, further comprising a 15 xeglstering 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. 12. The location registration
area configuring 20 method according to Claim 11, 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 statior_ is 25 removed; and a
deleting step wherein the location information 55   FP02-0274-00 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. 5 1J. The location
registration area configuring method according to Claim 10, further
comprising: a measuring step wherein said base station measures a traffic
characteristic in a cell established by the base station; 10 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 15 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. 20 14. The location registration area
configuring method according to Claim 13, 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 25 cell. 15. The location registration area configuring 



56   FP02-0274--00 method according to Claim 10, further comprising a
measuring step wherein said base station measures a traffic characteristic
in a ce7.J. established by the base station; 5 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 10 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
x'egistration areas, based on traffic characteristics obtained by exchange.
15 16. The location registration area configuring method according to Claim
15, 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 20 cell. 17. The
location registration area configuzzng method according to Claim 10,
wherein the location registration areas axe defined as spaces sectioned by
latitude and longitude, three-dimensional, structures 25 and floors
thereof, individual vehicle, individual train, individual ship, or
individual airplane. 57   L^P02-0274-00 J,e. The J.ocation xeg~,stration
area configuring method according to Claim 7.0, wherein the recognizing
step is configured so that said base station recognizes the location of its
own through communication with a 5 gJ,obaJ. positioning system ox with
surrounding base stations or through commun~.cation with the location 



information management server. 19. A mobile commur:ication system which
comprises a plurality of mobile stations, a plurality 10 of base stations
connected to a network, and a location information management server
connected to the network and configured to manage location registrat~.on
areas formed of cells established by the base stations and location
information about locations of the mobile 15 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 o~ its own,, and state of locatzon xeg~.stz~ation areas
established by surrounding 25 base stations, through communication with the
surrounding base stations or through communication with 58   _ _ , . ) m ~
~ V V I I ~ ~ V J FP02-0274-00 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 arid the state
5 of the location registration areas thus recognized and broadcasting means
for notifying the location information management server that the base
station is newly ~.nsta7.J.ed in the location registration. area, and fox
broadcasting a location registration area 10 identifier for identifying the
location registration area, to the mobile stations through a broadcast
channel. 20. The mobile communication system according to Claim J.9,
wherein the location information 15 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. 21. The mobile communication system according
20 to Claim 20, wherein said base station further comprises removal
notifying means for, when the base station is removed from the mobile
communication 



system, notifying the location information management server that the base
station is removed, and 25 wherein said location information management
server further comprises deleting means for deleting 59   ~iv. VUI I ~~ V:
FP02--0274-00 information about the removed base station from a
registration table for base stations constituting a location registration
area to wh~.ch the removed base station has belonged. 5 22. The mobile
communication system according to Claim 19, wherein said base station
further comprises; measuring means for measuring a traffic characteristic
in a cell established by the base 10 stat~.or_; and traffic notifying means
for notifying the location information management server of the traffic
characteristic obtained by measurement by the measuring means, and 15
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 2o
traffics in the respective location registration areas, based on the
traffic characteristic thus notified of. 23. The mobile communication
system according to Claim 22, whErein the measuring means is configured to
measure both or onE of a control data traffic ' 25 characteristic and a
contents data traffic character,a.stic, as the traffic characteristic in
the 



60   ~~v~ VV I I i ~ l'J FP02-02l4-00 cell. 24. The mobiJ.e communication
system according to Claim 19, wherein said base station comprises;
measuring means fox measuring a tra:~fic 5 characteristic in a cell
established by the base station; information exchanging means for
exchanging ~.nformation 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 be7.ongs, so as to
average traffics in the respective location registration areas, based on
the traffic 15 characteristic obtained by exchange by the information
exchanging means. 25. The mobile communication system according to Claim
24, wherein the measuring means is configured to measure both or one of a
control data traffic 2o characteristic and a contents data traffic
characteristic, as the traffic characteristic in the c a J. J. . 26. The
mobi7.e communication system according to Claim 19, wherein the location
reg~.stzation areas 2S are defined as spaces sectioned by latitude and
longitude, three-dimensional structures and floors 61   FP02-027400
thezeof, individual vehicle, individual train, individual ship, or
individual airplane. 27. The mobile communication system according to Claim
19, whexein the recognizing means is 5 configured to recognize the location
of its own through 



communication with a global positioning system or with suxxounding base
stations or through cor~nunication with the location information management
server. 28. A mobile communication system which 10 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 15 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
said base stations is allowed to establish communication with surrounding
base stations 20 through radio ox wixe 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; 25 location notifying means for notifying the location information
management server of location 62   rP02~0274-00 information about the
location of its own thus recognized by the recognizing means; and
broadcasting means for broadcasting a location registration area identifier
for identifying a location 5 registration area notified of by the location
information management server, to the mobile stations through a broadcast
channel, and wherein the location information management server comprises;
10 selecting means for selecting a location registration area to which the
newly installed base station should belong, based or. state of the location
registration areas and the location information thus notified of; and 15
area notifying means for notifying the newly installed base station of the
location registration area selected by the selecting means. 29. The mobile
communication system according to Claim 28, wherein the location
information 20 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. 30. The mobile communication system according 25 to Claim 29, wherein
said base station further comprises removal notifying means for, when the
base 



63   ~~~~ V V t t ~ ~ J'J rPO2-o2~~-00 station is removed from the mobile
communication system, notifying the location information management server
that the oase station is removed, and wherein said location information
management 5 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. 10 31. The mobile communication system
according to claim 28, wherein said base station further comprises
measuring means fox measuring a traffic characteristic in a cell
established by the base 15 station; and traffic notifying means for
notifying the location information management sexvex of the traffic
characteristic obtained by measurement by the measuring means, and 2o
wherein said location information management server further comprises:
increasing/decxeasing means for increasing or decreasing the number of base
stations constituting each location registration area so as to average 25
txaf.fics in the respective location registration areas, based on the
txaffic characteristic thus notified of. 64   _ . . _ . - .~ .~, . .-,,
IVV~ UU I ~ ~~ Ui FP02-02'74-QO 32. The mob~.le communication system
according to Claim 31, whexe~.n the measuring means is configured to
measure both or one of a control data traffic 



characteristic and a contents data traff~.c 5 characteristic, as the
traffic characteristic in the cell. 33. The mobile communication system
according to Claim 28, wherein said base station comprises: measuring means
for measuring a traffic 7.o characteristic in a cell established by the
base station; information exchanging means for exchanging information
abou~. the traffic characteristic through communication with surrounding
base stations; and 15 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 20
characteristic obtained by exchange by the information exchanging means.
34. The mobile communicat2on system according to Claim 33, whexe~.n the
measuring means i s configured to measure both or one of a control data
traffic 25 characteristic and a contents data traffic characteristic, as
the traffic characteristic in the 65   FP02-027r00 cell. 35. xhe mobile
communication system according to Claim 28, wherein the location
registration areas are detirled as spaces sectioned by latitude and 5
longitude, three-dimensional structures and floors thereof, individual
vehicle, individual train, individual ship, ox individual airplane. 36. The
mobile communication system according to Claim 28, wherein the recognize-ng
means is 10 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 locatl.on information management
server. 37. A base station which constitutes a mobile 15 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 2o 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 



25 base station comprising: recognizing means for, when the base station is
66   FP02-0274-00 newly installed in the mobile communication system,
recognizing a location of its own, and state of location registration areas
established by surroundir_g base stations, through communication with the 5
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 10 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 15 identifier For identifying the location registration
area, to the mobile stations through a broadcast channel. 38. The base
station according to Claim 37, further comprising: 20 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 25 characteristic obtained by measurement
by the measuring means. 67  



FP02-0274-00 39. The base stat~.on according to Clazm 38, 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 5
traffic characteristic in the cell. 40. The base station according to Claim
37, further comprising: measuring means for measuring a traffic
characteristic in a cell established by the base 10 station; information
exchanging means for exchanging information about the traffic
characteristic through communication with surrounding base stations: and
increasing/decreasir_g means for increasing or 15 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 20 exchanging means. 41. The base station
according to Claim 40, 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 25 traffic characteristic in the cell. 42.
The base station according to Claim 37, 68   FP02--0274-00 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 5 location information
management server. 43. 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 10 location registration areas formed of cells and
location information about locations of the mobile statzorzs, which is
cor_nected to the network, and which is allowed to establish communication
with surrounding base stations through radio or wire link, a location 



15 registration area being formed of ceJ,ls established by sa~.d 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, 20 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 2S broadcasting means for broadcasting a location
registration area identifier for identifying a location 69   ~~~, uu i i r.
~~t FP02-0274-00 registration area notified of by the J.ocation information
management server, to the mobiJ.e stations through a broadcast channel. 44.
The base station according to Claim 43, 5 further comprising. measuring
means for measuring a traffic characteristic in a cell established by the
base station; and traffic notifying means for notifying the 10 location
information management server of the traffic characteristic obtained by
measurement by the measuring means. 45. The base station accorda,ng to
Claa.zn 44, wherein the measuring means is configured to measure 15 both or
one of a control data traffic characteristic and a contents data traffic
characteristic, as the traffic characteristic in the cell. 46. The base
station according to Claim 43, 



further comprising: 20 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 25 communication with surrounding base stations; and
~ncreasing/decreasing means for increasing or 70   ~~v~ VUIi i~ IJ
FP02-0274-00 decreasing the number of base stat~.ons const~,tut:ing 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 5 characteristic obtained by exchange by the information
exchanging means. 47. The base station according to Claim 46, wherein the
measuring means is configured to measure both or one of a control data
traffic characteristic 10 and a contents data traffic characteristic, as
the traffic characteristic in the cell. 48. The base station according to
Clazm 43, wherein the recognizing means is configured to recognize the
location of its own through communication 15 with a global positioning
system or with surrounding base stations or through communication with the
location information management server. 49. A location information
management server which constitutes a mobile communication system 20,
together with a plurality of mobile stations, and a base station connected
to a network, allowed to establish communication with surrounding base
stations through radio or wire link, and forming a location registration
area as an aggregate of cells established 25 by the base station and
surrounding base stations, which is connected to the network, and which
manages 71 



" "' V V I I ~ ' I ll FP02-0274-00 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: 5 selecting means for, based on state of the location
registration areas and on location information notified of by a base
station newly installed in the mobile communication system, selecting a
location registrat~.on area to which the newly installed base 10 station
should belong; and area notifying means for notzfy9.ng the newly installed
base station of the location registration area selected by the selecting
means. 50. The location information management server 15 according to Claim
49, further comprising registering means for registering ir_formation about
the new~.y installed base station on a registration table for base stations
constituting the location registration area. 51. The J.ocat~.on information
management server 20 according to Claim 50, furthez compxis~,ng deleting
means for, when a base station removed from the mobile communication system
notifies the location information managemEnt server that the base station
is removed, deleting information about the removed base station 25 from a
registration table for base stations constituting a location registration
area to which the 72   i~v, u'd I ! I , I J FP02-0274-00 removed base
station ~,as belonged. 52. The locat~.on information management server
according to Claim 49, further comprising increasing/decreasing means for
increasing or 5 decreasing the number of base stations constituting each
location registration area so as to average traffics in the respect~.ve
locatzon registration areas, based on a traffic characteristic in a cell
notified of by a base station. 10 73
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