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Field of the Invention The present invention relates to a location
registration area configuring method, a mobile  communication system, a base
station, and a location 10 information management server and, more
particularly,  to a location registration area configuring method in a  



mobile communication system comprised of a plurality of  base stations, a
plurality of mobile stations, a  network to which the base stations are
connected, and a 15 location information management server connected 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 7 JUNE 2006 5 



traffic characteristic" to a characteristic of traffic  of contents data
between terminals in communication  (mobile stations and others). Related
Background Art The second generation cordless telephone system  called PHS
(Personal Handyphone System) is known (cf.  



U.S. Pat. Nc.5361396). This system adopts a location  registration area
system in which a location  registration area for location registration 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 20 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 7 JUNE, 2006 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 



3 7 JUNE 2006 5 order to solve the above problems and an object of the
invention is to make improvement in the configuration  of location
registration areas. 



SUMMARY OF THE INVENTION In order to achieve the above object, a location
registration area configuring method according to the  present invention 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 recognizing step wherein when
a base station is newly installed in the mobile 20 communication system, the
base station recognizes a  



location of its own and recognizes state of location  registration areas
established by surrounding base  stations, through communication with the
surrounding  base stations or through communication with the 25 location
information management server; a selecting  step wherein the newly installed
base station selects a 



4 7 JUNE 2006 location registration area to which it should belong,  based
on the location of its own and the state of the  location registration areas
thus recognized; and a  broadcasting step wherein the newly installed base 



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 7
JUNE 2006 



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 in the 5
location registration area, and broadcasts a location  registration area
identifier for identifying the  



location registration area to the mobile stations  through a broadcast
channel. This permits the location  registration areas to be flexibly
reconfigured on the 10 occasion of new installation of the base station and
also takes account of the state of the location  registration areas
recognized through communication  



with the surrounding base stations or through  communication with the
location information management 15 server, thereby solving the problem that
the adjacent  base stations belong to different 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 7 JUNE 2006 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 20 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 7 JUNE 2006 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. 



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 



7 JUNE 2006 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 7 JUNE 2006 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 7 JUNE 2006 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 



7 JUNE 2006 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 or decreased so as to average the traffics in
10 the respective location registration areas, based on  the traffic
characteristic obtained by the exchange.  



Since the numbers of base stations in the location  registration areas are
dynamically changed based on the  traffic characteristic as described, this
configuration 15 has the effect of averaging the traffics and the effect  of
optimizing the size of the location registration  areas, so as to improve
the channel efficiency. 



,The process of increasing or decreasing the  number of base stations in the
above  20 increasing/decreasing step may be implemented by an operation of a
specific base station or by an  autonomous operation among a plurality of
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 










