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COMMUNICATION SYSTEM, OPERATION 
CONTROL METHOD, AND LOCATION 

MANAGEMENT SERVER 

[0001] This application is based upon and claims the 
bene?t of priority from Japanese patent application No. 
2006-164144, ?led on Jun. 14, 2006, the disclosure ofWhich 
is incorporated herein in its entirety by reference. 

BACKGROUND OF THE INVENTION 

[0002] 1. Field of the Invention 
[0003] The present invention relates to a communication 
system, an operation control method, and a location man 
agement server. More particularly, the present invention 
relates to a communication system in Which base stations 
and access gateways (AGWs) are con?gured in an Internet 
Protocol (IP) mesh netWork. 
[0004] 2. RelatedArt 
[0005] In a case a base station (also referred to as a “Node 
B”) and an AGW as an exchange for accommodating a 
mobile station (also referred to as a “User Equipment” or 
“UE”) Which is a portable telephone subscriber are con?g 
ured in an IP mesh network, When the mobile station moves 
into an area covered by the base station, the mobile station 
transmits a location registration signal to the base station. 
The base station then selects an AGW, Which is at a level 
above the base station, according to its oWn logic. For 
example, the base station may decide an AGW for accom 
modating the mobile station based on a certain bit array 
representing the International Mobile Subscriber Identity 
(IMSI) of the mobile station contained in the location 
registration signal. 
[0006] The base station then transmits a location registra 
tion signal to the AGW selected for accommodating the 
mobile station and the AGW transmits a location registration 
signal to an Authentication, Authorization, Accounting/ 
Home Subscriber Server (AAA/HSS) Which is a location 
management server at a level above the AGW. In response 
to the location registration signal from the AGW accommo 
dating the mobile station, the AAA/HSS makes location 
registration for the mobile station and manages its location 
(see “3 GPP TR 23.882 V0.ll.0 3 GPP System Architecture 
Evolution: Report on Technical Options and Conclusions 
(Release 7)”, February 2006 and “3 GPP TS 23.236 V6.3.0, 
5.2 RNC Functions”, March 2006, for example). 
[0007] A ?rst problem is that in such a communication 
system With base stations and AGWs being con?gured in an 
IP mesh netWork, a mobile station basically continues to use 
an AGW to Which it initially registers its location and there 
is no mechanism that enables users to fully enjoy ?exibility 
of a netWork Which alloWs free combination of a base station 
and an AGW. 

[0008] A second problem is that due to lack of such a 
mechanism for enabling users to fully enjoy ?exibility of a 
netWork Which alloWs free combination of a base station and 
an AGW, the AGWs have to support every service provided 
by portable telephone carrier netWorks. 

SUMMARY OF THE INVENTION 

[0009] It is an exemplary object of the invention to pro 
vide a communication system, an operation control method, 
and a location management server for enabling ef?cient 
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operation and management of netWorks by utiliZing ?ex 
ibility of a netWork Which alloWs free combination of a base 
station and an AGW. 

[0010] A communication system according to an exem 
plary aspect of the present invention is a communication 
system including a location management server for manag 
ing the location of a mobile station, a base station for 
deciding an exchange Which accommodates the mobile 
station via the base station in response to a location regis 
tration request from the mobile station and making the 
location registration request to the exchange decided, and an 
exchange for making the location registration request to the 
location management server in response to the location 
registration request from the base station, Wherein the loca 
tion management server designates an exchange for accom 
modating the mobile station in response to the location 
registration request. 
[0011] An operation control method according to an exem 
plary aspect of the present invention is an operation control 
method for a communication system Which includes a 
location management server for managing the location of a 
mobile station, a base station for deciding an exchange 
Which accommodates the mobile station via the base station 
in response to a location registration request from the mobile 
station and making the location registration request to the 
exchange decided, and an exchange for making the location 
registration request to the location management server in 
response to the location registration request from the base 
station, the method including, at the location management 
server, designating an exchange for accommodating the 
mobile station in response to the location registration 
request. 
[0012] A location management server according to an 
exemplary aspect of the present invention is a location 
management server for a communication system Which 
includes a location management server for managing the 
location of a mobile station, a base station for deciding an 
exchange Which accommodates the mobile station via the 
base station in response to a location registration request 
from the mobile station and making the location registration 
request to the exchange decided, and an exchange for 
making the location registration request to the location 
management server in response to the location registration 
request from the base station, Wherein the location manage 
ment server designates an exchange for accommodating the 
mobile station in response to the location registration 
request. 
[0013] A storage medium according to an exemplary 
aspect of the present invention is a storage medium storing 
a program for causing a computer to execute an operation 
control method for a location management server of a 
communication system Which includes a location manage 
ment server for managing the location of a mobile station, a 
base station for deciding an exchange Which accommodates 
the mobile station via the base station in response to a 
location registration request from the mobile station and 
making the location registration request to the exchange 
decided, and an exchange for making the location registra 
tion request to the location management server in response 
to the location registration request from the base station, 
Wherein the program including a process of designating an 
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exchange for accommodating the mobile station in response 
to the location registration request. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0014] FIG. 1 shoWs the con?guration of a communication 
system according to an exemplary embodiment of the inven 
tion; 
[0015] FIGS. 2A and 2B shoW exemplary databases pos 
sessed by the AAA/HSS of FIG. 1, FIG. 2A shoWing an 
example of a subscriber database and FIG. 2B shoWing an 
example of an AGW database; 
[0016] FIG. 3 shoWs a sequence diagram illustrating 
operations of deciding an AGW When the mobile station of 
FIG. 1 makes location registration; 
[0017] FIG. 4 shoWs a sequence diagram illustrating 
operations of moving the mobile station of FIG. 1 already 
accommodated by an AGW to another AGW; 
[0018] FIG. 5 illustrates communication channels before 
the AGWs accommodating the mobile stations of FIG. 1 are 
reselected; 
[0019] FIG. 6 illustrates communication channels after 
reselection of AGWs accommodating the mobile stations of 
FIG. 1; 
[0020] FIG. 7 shoWs an example of mobile stations that 
subscribe to CAMEL services in FIG. 1 being accommo 
dated by the same AGW; 
[0021] FIG. 8 shoWs an example of deciding AGWs for 
accommodating mobile stations based on telecommunica 
tion carriers supplying a trunk netWork to Which the mobile 
stations subscribe in FIG. 1; 
[0022] FIG. 9 shoWs a ?owchart illustrating an example of 
deciding an AGW for accommodating a mobile station With 
a number of determination conditions in combination; 
[0023] FIG. 10 illustrates the procedure for location 
update according to another exemplary embodiment of the 
invention, Where the areas de?ned by the inner dotted lines 
are separated in the tracking area in terms of connection 
form; 
[0024] FIG. 11 shoWs an information How for netWork 
attachment; and 
[0025] FIG. 12 shoWs an information How for re-attach 
ment initiated by a netWork. 

DETAILED DESCRIPTION OF EXEMPLARY 
EMBODIMENTS 

[0026] Exemplary embodiments of the invention Will be 
described beloW With reference to draWings. 
[0027] FIG. 1 shoWs the con?guration of a communication 
system according to a ?rst exemplary embodiment of the 
invention. Referring to FIG. 1, the communication system 
according to the ?rst exemplary embodiment of the inven 
tion includes mobile stations 100-1 to 100-3 Which are 
potable telephone subscribers, a base station 130 accessed 
by the mobile stations, AGWs 140 and 150 Which accom 
modate the mobile stations, and an AAA/HSS 200 Which 
manages subscriber data. The base station 130 and the 
AGWs 140 and 150 are con?gured in an IP mesh netWork 
300. 
[0028] FIG. 1 shoWs that the mobile stations 100-1 to 
100-3 move into an area covered by the base station 130. 
When a base station and AGWs are con?gured in an IP mesh 
netWork, an AGW is basically not changed along With 
movement of a mobile station. This is a mechanism effective 
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for reducing mobility management signals. MeanWhile, a 
potential of a base station and AGWs being con?gured in an 
IP mesh netWork is that combination of nodes can be freely 
set. The ?rst exemplary embodiment combines this ?exibil 
ity of a netWork and various databases provided by the 
AAA/HSS 200 to enable ef?cient operation and manage 
ment of netWorks. 
[0029] FIGS. 2A and 2B shoW exemplary databases pos 
sessed by the AAA/HSS 200 of FIG. 1, FIG. 2A shoWing an 
example of a subscriber database and FIG. 2B shoWing an 
example of an AGW database. The AAA/HSS 200 can use 
such databases as shoWn in FIG. 2 to designate anAGW for 
accommodating a mobile station. 
[0030] The operation of the communication system 
according to the ?rst exemplary embodiment of the inven 
tion Will be described beloW With reference to draWings. 
FIG. 3 shoWs a sequence diagram illustrating operations of 
deciding an AGW When the mobile station 100 makes 
location registration. 
[0031] In FIG. 3, When the mobile station 100 moves into 
the coverage of the base station 130, the mobile station 100 
transmits a location registration signal to the netWork to 
request location registration (step S1). Upon receiving the 
signal, the base station 130 selects an AGW for the mobile 
station 100 according to its oWn logic (step S2). For 
example, the base station 130 may decide an AGW for 
accommodating the mobile station 100 based on a certain bit 
array representing the IMSI of the mobile station 100 
contained in the location registration signal. 
[0032] Assuming that the AGW 140 is selected at step S2, 
the base station 130 transmits a location registration signal 
to the AAA/HSS 200 via the AGW 140 (steps S3 and S4). 
The operations so far are conventional procedures. As an 
operation characteristic to the exemplary embodiment, the 
AAA/HSS 200 determines at step S5 Whether it is appro 
priate for the AGW 140 to accommodate the mobile station 
100 by utiliZing various databases the AAA/HSS 200 pos 
sesses. 

[0033] FIG. 3 shoWs operations for a case it is determined 
that the mobile station 100 should be accommodated by the 
AGW 150, not the AGW 140. This determination is noti?ed 
to the base station 130 via the AGW 140 as a failure 
noti?cation indicating failure of location registration (steps 
S6 and S7). To this noti?cation, information on an AGW 
Which should accommodate the mobile station 100 (i.e., the 
AGW 150) is added, so that the base station 130 can again 
continue location registration for the AGW 150 utiliZing the 
information. 
[0034] That is, the base station 130 transmits a location 
registration signal to the AAA/HSS 200 via the AGW 150 
(steps S8 and S9). The AAA/HSS 200 then makes location 
registration for the mobile station 100 in response to the 
location registration signal from the AGW 150, enabling the 
mobile station 100 to be accommodated by the intended 
AGW 150 as requested by the AAA/HSS 200. The location 
registration is completed by the AAA/HSS 200 notifying the 
mobile station 100 of success of location registration via the 
AGW 150 and the base station 130 (steps S10, S11 and S12). 
[0035] On the other hand, if it is determined at step S5 that 
the mobile station 100 should be accommodated by the 
AGW 140, location registration for the mobile station 100 is 
made in response to a location registration signal from the 
AGW 140 and the processes at steps S6 through S9 are not 
performed. 
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[0036] NoW, operations for moving the mobile station 100 
Which is already accommodated by an AGW to another 
AGW Will be described With reference to FIG. 4. 

[0037] FIG. 4 shows operations for When a portable tele 
phone carrier changes an AGW accommodating the mobile 
station 100 due to netWork start-up. The series of operations 
can be performed in response to movement of subscribers 
due to addition or reduction of AGWs, accommodation of a 
mobile station to the same AGW as a communication party 

With Which it frequently communicates, and/or adjustment 
of load balancing among AGWs. 
[0038] FIG. 4 assumes that the mobile station 100 has 
already gone through location registration and is noW 
accommodated by the AGW 140 (step S21). When the 
portable telephone carrier instructs the AAA/HSS 200 to 
change the AGW accommodating the mobile station 100, the 
AAA/HSS 200 decides an AGW Which should accommo 
date the mobile station 100 in a similar manner to step S5 of 
FIG. 3 (step S22). 
[0039] If it is determined that the mobile station 100 
should be accommodated by the AGW 150, the AAA/HSS 
200 transmits a change instruction signal (or a location 
registration instruction signal) to Which information on the 
AGW 150 is added to the base station 130 via the AGW 140 
(steps S23 and S24). The base station 130 in turn transmits 
a change instruction signal not containing the AGW infor 
mation to the mobile station 100 (step S25). 
[0040] Upon receiving the change instruction signal, the 
mobile station 100 transmits a location registration signal to 
the netWork (step S26), but the base station 130 Which has 
received the signal transmits a location registration signal to 
the AGW 150 based on the AGW information contained in 
the change instruction signal received at step S24 (step S27). 
The AAA/HSS 200 receives the location registration signal 
from the AGW 150 (step S28) and makes location registra 
tion for the mobile station 100, enabling the mobile station 
100 to be accommodated by the intended AGW 150 as 
requested by the AAA/HSS 200. The location registration is 
completed by the AAA/HSS 200 notifying the mobile sta 
tion 100 of success of location registration via the AGW 150 
and the base station 130 (steps S29, S30 and S31). 
[0041] A communication system according to a second 
exemplary embodiment of the invention Will be noW 
described. With reference to FIGS. 5 and 6, a case Will be 
described Where an AGW for accommodating a mobile 
station is reselected in the communication system according 
to the second exemplary embodiment of the invention. FIG. 
5 illustrates a case Where mobile stations 100-1 and 100-2 
subscribe to a service such as a family plan together and 
frequently make phone calls to each other but are accom 
modated by different AGWs 140 and 150. 

[0042] In this case, it is necessary to establish a commu 
nication channel betWeen the AGWs 140 and 150 Which 
accommodate the mobile stations 100-1 and 100-2 respec 
tively. FIG. 6 shoWs a situation after the mobile stations 
100-1 and 100-2 are re-accommodated by the same AGW 
(here the AGW 140) in accordance With the procedure 
shoWn in FIG. 3 or 4. In FIG. 6, since the mobile stations 
100-1 and 100-2 are noW accommodated by the same AGW 
140, the communication channel established betWeen the 
AGWs 140 and 150, Which is required in FIG. 5, is no longer 
necessary, so that communication channels can be estab 
lished more ef?ciently. 
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[0043] In this case, the AAA/HSS 200 decides an AGW 
Which should accommodate the mobile station 100 based on 
information on the mobile station 100 stored in the sub 
scriber database shoWn in FIG. 2A at step S5 in FIG. 3 or 
S22 in FIG. 4. To be speci?c, as shoWn in FIG. 2A, the 
subscriber database stores, for each mobile station, infor 
mation on Whether or not it subscribes to any telephone rate 
discount for speci?c subscribers (e.g., a family plan), and if 
it does, information on AGWs Which accommodate speci?c 
subscribers. Thus, When reference to the subscriber database 
shoWs that the mobile station 100 subscribes to a family plan 
service, the AAA/HSS 200 decides that an AGW Which 
accommodates a speci?c subscriber (i.e., a mobile station 
Which subscribes to the family plan service With the mobile 
station 100) should accommodate the mobile station 100. 
[0044] A communication system according to a third 
exemplary embodiment of the invention Will be described 
next. The second exemplary embodiment has illustrated a 
case Where mobile stations subscribe to a family plan service 
as an instance of deciding an AGW for accommodating a 
mobile station based on service to Which the mobile station 
subscribes, Whereas the third exemplary embodiment Will 
discuss a case Where mobile stations subscribe to Custom 
iZed Applications for Mobile netWork Enhanced Logic 
(CAMEL) services With reference to FIG. 7. In FIG. 7, 
mobile stations 100-1, 100-3 and 100-4 subscribe to 
CAMEL services. Only the AGW 150 is connected to a 
CAMEL netWork 400 and thus can provide CAMEL ser 
vices. 

[0045] FIG. 7 illustrates a case Where the AAA/HSS 200 
decides AGWs for accommodating the mobile stations With 
their subscription to CAMEL services as a determination 
condition in accordance With the procedure shoWn in FIG. 3 
or FIG. 4; the mobile stations 100-1, 100-3 and 100-4 Which 
subscribe to CAMEL services are accommodated by the 
AGW 150 capable of providing CAMEL services. It is 
accordingly possible to make different functions be provided 
by the AGWs and/ or to limit external netWorks to Which the 
AGWs connect, Which can reduce netWork infrastructure 
costs. 

[0046] In this case, the AAA/HSS 200 decides an AGW 
Which should accommodate the mobile station 100 at step 
S5 in FIG. 3 or S22 in FIG. 4 based on information on the 
mobile station 100 stored in the subscriber database of FIG. 
2A and information on each AGW stored in the AGW 
database shoWn in FIG. 2B. Speci?cally, the subscriber 
database stores information on subscription of each mobile 
station to speci?c services as illustrated in FIG. 2A and the 
AGW database stores information on each AGW’s capabil 
ity to provide a particular service as illustrated in FIG. 2B. 
Thus, With reference to the subscriber database and the 
AGW database, if the mobile station 100 subscribes to a 
CAMEL service, the AAA/HSS 200 decides that an AGW 
capable of providing CAMEL services should accommodate 
the mobile station 100. 

[0047] As a communication system according to a fourth 
exemplary embodiment of the invention, an AGW may also 
be decided based on a codec implemented in a mobile 
station. For example, to make a video telephone call, a codec 
dedicated to video telephone is required of an AGW, so that 
a mobile station capable of video telephone and subscribing 
to a video telephone service is accommodated by an AGW 
Which implements a video telephone codec. Consequently, 
an AGW Which accommodates only mobile stations Without 
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video telephone capability does not have to implement a 
video telephone codec, thus equipment investment can be 
reduced. 
[0048] In this case, the AAA/HSS 200 decides an AGW 
which should accommodate the mobile station 100 at step 
S5 in FIG. 3 or S22 in FIG. 4 based on information on the 
mobile station 100 stored in the subscriber database of FIG. 
2A and information on each AGW stored in the AGW 
database of FIG. 2B. Speci?cally, the subscriber database 
stores information on subscription of each mobile station to 
speci?c services as illustrated in FIG. 2A and the AGW 
database stores information on each AGW’s capability to 
provide a particular service as illustrated in FIG. 2B. Thus, 
with reference to the subscriber and AGW databases, if the 
mobile station 100 subscribes to a video telephone service, 
the AAA/HSS 200 decides that an AGW capable of provid 
ing a video telephone service should accommodate the 
mobile station 100. 
[0049] A communication system according to a ?fth 
exemplary embodiment of the invention will be described 
next. Description will be given of a case where an AGW for 
accommodating a mobile station is decided based on a 
telecommunication carrier supplying a trunk network to 
which the mobile station subscribes with reference to FIG. 
8. In FIG. 8, mobile stations 100-1 and 100-3 subscribe to 
a carrierAwhich provides a carrierA network 510, a mobile 
station 100-2 to a carrier B which provides a carrier B 
network 520, and a mobile station 100-4 to a carrier C which 
provides a carrier C network 530. Only the AGW 140 is 
connected to the carrier A network 510, only the AGW 150 
is connected to the carrier B network 520, and only an AGW 
160 is connected to the carrier C network 530. 
[0050] FIG. 8 illustrates a case where AGWs for accom 
modating the mobile stations are decided based on a tele 
communication carrier supplying a trunk network to which 
the mobile stations subscribe as a determination condition in 
accordance with the procedure shown in FIG. 3 or FIG. 4. 
The mobile stations 100-1 and 100-3 are accommodated by 
the AGW 140, the mobile station 100-2 by the AGW 150, 
and the mobile station 100-4 by the AGW 160. This makes 
it possible to establish ef?cient networks by limiting external 
networks to which the AGWs connect or to establish an 
ef?cient transmission channel when an AGW connects to an 
external network. 

[0051] In this case, the AAA/HSS 200 decides an AGW 
which should accommodate the mobile station 100 based on 
information on the mobile station 100 stored in the sub 
scriber database of FIG. 2A and information on each AGW 
stored in the AGW database shown in FIG. 2B at step S5 in 
FIG. 3 or S22 in FIG. 4. Speci?cally, the subscriber database 
stores information on subscription of each mobile station to 
a trunk network operator as shown in FIG. 2A and the AGW 
database stores information on each AGW’s capability to 
provide a particular service as shown in FIG. 2B. Accord 
ingly, with reference to the subscriber database and the 
AGW database, if the mobile station 100 subscribes to a 
telecommunication carrier supplying a trunk network, the 
AAA/HSS 200 decides that an AGW which is connected to 
the trunk network provided by the carrier should accommo 
date the mobile station 100. 

[0052] A communication system according to a sixth 
exemplary embodiment of the invention will be described 
next. In the sixth exemplary embodiment, the AAA/HSS 200 
decides an AGW for accommodating a mobile station based 
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on the status of mobile station accommodation by AGWs. 
Speci?cally, the AAA/HSS 200 decides an AGW which 
should accommodate the mobile station 100 based on infor 
mation on each AGW stored in the AGW database of FIG. 
2B at step S5 in FIG. 3 or S22 in FIG. 4. 

[0053] As illustrated in FIG. 2B, the AGW database stores 
information on the capability of each AGW (i.e., the maxi 
mum number of subscribers it can accommodate) and the 
number of currently accommodated subscribers. Thus, if the 
AAA/HSS 200 determines from reference to the AGW 
database that the mobile station 100 should be accommo 
dated by a different AGW than the one which requested 
location registration at step S4 in FIG. 3 (or the one currently 
accommodating the mobile station 100) for the purpose of 
keeping load balancing among AGWs uniform, it decides 
that the different AGW should accommodate the mobile 
station 100. 
[0054] A communication system according to a seventh 
exemplary embodiment of the invention will be described 
next. In the seventh exemplary embodiment, the AAA/HSS 
200 decides that an AGW which has the shortest commu 
nication channel to the base station which requested location 
registration at step S3 in FIG. 3 should accommodate the 
mobile station 100. That is, the AAA/HSS 200 decides an 
AGW which should accommodate the mobile station 100 
based on information on each AGW stored in the AGW 
database of FIG. 2B at step S5 in FIG. 3 or S22 in FIG. 4. 

[0055] Speci?cally, as illustrated in FIG. 2B, the AGW 
database stores information on the location of a base station 
each AGW can accommodate in the shortest channel on the 
network. In other words, the AGW database shows, for each 
AGW, a base station the AGW can accommodate in the 
shortest channel on the network being associated with each 
other. Thus, the AAA/HSS 200 decides that an AGW asso 
ciated with the base station which requested location regis 
tration at step S3 in FIG. 3 should accommodate the mobile 
station 100. 

[0056] Now, a communication system according to an 
eighth exemplary embodiment of the invention will be 
described. The second to seventh exemplary embodiments 
decide an AGW for accommodating a mobile station using 
one determination condition, such as a service to which the 
mobile station subscribes and status of mobile station 
accommodation by AGWs, whereas the eighth exemplary 
embodiment decides an AGW for accommodating a mobile 
station using a number of determination conditions in com 
bination. 

[0057] FIG. 9 shows a ?owchart illustrating operations in 
the eighth exemplary embodiment of the invention for 
deciding an AGW for accommodating a mobile station using 
a number of determination conditions in combination, the 
procedure shown in FIG. 9 being performed at step S5 in 
FIG. 3 or S22 in FIG. 4. First, based on history of subscriber 
location registration for the mobile station 100 stored in the 
subscriber database shown in FIG. 2A, the AAA/HSS 200 
determines base stations to which the mobile station 100 
have frequently made location registration, e.g., the top ten 
base stations, and determines AGWs associated with those 
base stations based on base station location information for 
each AGW stored in the AGW database of FIG. 2B (step 
S41) Then, the AAA/HSS 200 identi?es AGWs which can 
accommodate the mobile station 100 from among the ones 
determined at step S41 based on each AGW’s capability 
(i.e., the maximum number of subscribers the AGW can 
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accommodate) and the number of subscribers currently 
accommodated by it, Which are stored in the AGW database 
of FIG. 2B (step S42). 
[0058] The AAA/HSS 200 then determines outgoing call 
trunk groups each corresponding to outgoing call numbers 
Which have been frequently called by the mobile station 100, 
e.g., the top ten most frequently called numbers, based on 
the subscriber outgoing call history for the mobile station 
100 Which is stored in the subscriber database of FIG. 2A. 
In other Words, the AAA/HSS 200 determines outgoing call 
trunk groups Which have been used in outgoing calls from 
the mobile station 100 to those ten numbers (step S43). The 
AAA/HSS 200 also determines incoming call trunk groups 
each corresponding to incoming call numbers from Which a 
call has been frequently made to the mobile station 100, e.g., 
the numbers of the top ten most frequent incoming calls, 
based on the subscriber incoming call history for the mobile 
station 100 stored in the subscriber database of FIG. 2A. In 
other Words, the AAA/HSS 200 determines incoming call 
trunk groups that have been used in incoming calls to the 
mobile station 100 from those ten numbers (step S44) Then, 
the AAA/HSS 200 identi?es AGWs Which accommodate 
many of the outgoing call trunk groups determined at step 
S43 and the incoming call trunk groups determined at step 
S44 from among the AGWs determined at step S42 based on 
information on trunk groups interfaced by each AGW, Which 
is stored in the AGW database of FIG. 2B (step S45). 
[0059] Then, based on service activation history for the 
mobile station 100 stored in the subscriber database of FIG. 
2A, the AAA/HSS 200 determines Whether CAMEL ser 
vices have been frequently activated, for example. If 
CAMEL services have been activated more than a prede 
termined number of times, the AAA/HSS 200 identi?es 
AGWs Which can provide CAMEL services from among the 
ones determined at step S45 based on information on each 
AGW’s capability to provide a particular service, Which is 
stored in the AGW database of FIG. 2B (step S46). 
[0060] The AAA/HSS 200 further narroWs the AGWs 
determined at step S46 to decide an AGW for accommo 
dating the mobile station 100 taking into consideration an 
effect of optimizing the communication channel to an AGW 
Which accommodates the other party if the mobile station 
100 subscribes to a family plan service, based on Whether 
the mobile station 100 subscribes to telephone rate discount 
for speci?c subscribers (e.g., a family plan) and AGWs 
accommodating speci?c subscribers Which are stored in the 
subscriber database of FIG. 2A (step S47). If the AGWs 
determined at step S46 include an AGW Which accommo 
dates the party Which subscribes to the family plan service 
With the mobile station 100, the AAA/HSS 200 preferably 
decides that the AGW should accommodate the mobile 
station 100 at step S47 in terms of optimization of the 
communication channel betWeen them and have the mobile 
station 100 and the other party be accommodated by the 
same AGW. 

[0061] Hereinafter, a ninth exemplary embodiment of the 
invention Will be described With reference to draWings. 

[0062] The ninth exemplary embodiment introduces the 
MME (Mobility Management Entity)/UPE (User Plane 
Entity) selection procedure. 
[0063] In the current TR (Technical Report) 23.882, the 
MME/UPE initiated reattach procedure is described in the 
section 7.13.2. This procedure is designed aiming for MME/ 
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UPE load redistribution, and also to con?gure more topo 
logically optimal based on the current user location. 

[0064] Because of the introduction of S1 ?ex in the SAE 
(System Architecture Evolution) architecture, any MME/ 
UPE can be chosen Within operator’s netWork Whenever 
topologically reachable from the eNodeB (Enhanced Node 
B). This netWork topology provides the signi?cant bene?t 
for mobility management point of vieW since a UE (User 
Equipment) can stay the same MME/UPE for a long time 
Where ever a UE stays Within its netWork. HoWever, this 
?exibility may cause the biased MME/U PE load distribution 
unless sophisticated MME/UPE load distribution mecha 
nism should be designed for SAE architecture from the 
beginning. 
[0065] MME/UPE selection mechanism by HSS (Home 
Subscriber Server) folloWs. 
[0066] Currently the TR 23.882 speci?es only reattach 
procedure. This mechanism provides the load redistribution 
function on the particular MME/UPE for maintenance pur 
pose. HoWever, this mechanism is not enough to make a 
dynamic MME/UPE load balance taking the entire netWork 
load into account. Thus, the MME/UPE selection should be 
able to perform When an UE attaches to the netWork. 

[0067] In order to make a MME/UPE selection, We 
believe that the HSS is the right node to do. In general the 
HSS has operation and maintenance interface and any 
location update signal alWays directs to their HSS so that 
operator can easily designate the MME/UPE per user basis 
dynamically. This function, designating the MME/UPE per 
user, also provides the signi?cant bene?t in order to con 
?gure topologically optimal based on both current user 
location and user locations in the passed. 

[0068] FIG. 10 explains an example hoW location update 
procedure Works conjunction With the database in HSS. In 
this example, the HSS knoWs tWo facts related to the 
subscriber’s location update. One fact is that the UE usually 
stays in Tokyo area by referring his location update history. 
The other fact is that the MMEl in Narita is going to be 
replaces With MME2. Because of this situation, the HSS 
designates the MME3 as the alternative MME in the 
response of the location update signal so that UE can attach 
to the MME3. 

[0069] As explained above, We believe that this small 
enhancement provides the signi?cant bene?ts to the operator 
in order to maintain their netWork dynamically. 
[0070] A UE/user needs to register With the netWork to 
receive services that require registration. This registration is 
described as NetWork Attachment. The alWays-on IP (Inter 
net Protocol) connectivity for UE/users of the SAE system 
is enabled by establishing a basic IP bearer during NetWork 
Attachment. 

[0071] The netWork keeps UE/user registration informa 
tion. The UE/user registration information, eg the mapping 
betWeen temporary and permanent user identities and the 
registered tracking area in the past, is kept by the netWork. 
[0072] The information How in FIG. 11 shoWs the netWork 
attachment of a UE. (The dashed entity is involved option 
ally.) MME and UPE are shoWn as combined; though they 
may be separate (in this case an additional interface is 

realiZed). 
[0073] The steps shoWn in the information How describe 
individual steps. This does not preclude any combining of 
multiple steps into one message or separating one step into 
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a message sequence. The sequence of the steps shown in the 
information How may change depending on the solutions for 
related key issues. 
[0074] 1) The UE discovers the SAE/LTE (Long Term 
Evolution) access system(s) and performs access system and 
netWork selection. If netWork sharing is present, a shared 
netWork may be selected. 
[0075] 2) The UE sends an attach request to the MME/ 
UPE, including its old registration information, eg tempo 
rary identity. If the UE has no old registration information it 
includes its permanent identity. 
[0076] In case of netWork sharing is applied the attach 
request includes information for selecting netWork or MME/ 
UPE. 

[0077] The Evolved RAN (Radio Access Network) selects 
the MME/UPE. 
[0078] The attach request may include information on 
Default IP Access Bearer (e. g. user preferred IP address and 
APN (Access Point Name)). 
[0079] 3) If old registration information Was sent by the 
UE the MME/UPE tries to retrieve user information from 
the old MME/UPE by sending the old registration informa 
tion. 
[0080] 4) The old MME/UPE sends user information, eg 
the permanent user identity, to the MME/UPE. 
[0081] 5) The user/UE is authenticated in the neW MME/ 
UPE. 

[0082] 6) The MME/UPE registers itself as serving the UE 
in the HSS. HSS may designate the other MME/UPE instead 
of one selected by Evolved RAN. NeW MME/UPE is 
informed With the negative response to the UE. 
[0083] 7) The user/UE information in the old MME/UPE 
is deleted or the user/UE is marked as not present. 

[0084] 8) The HSS con?rms the registration of the neW 
MME/UPE. Subscription data authorising the Default IP 
Access Bearer are transferred. Information for policy and 
charging control of the Default IP Access Bearer is sent to 
the MME/UPE. 

[0085] 9) An Inters AS (Access Stratum) Anchor is 
selected. The IP address con?guration is determined by user 
preferences received from the UE, by subscription data, or 
by HPLMN (Home Public Land Mobile NetWork) or 
VPLMN (Visited Public Land Mobile NetWork) policies. 
[0086] 10) The Inter AS Anchor con?gures the IP layer 
With the determined user IP address. The user plane is 
established and the default policy and charging rules are 
applied. The user plane establishment is initiated by the UE 
or by the MME/UPE. 
[0087] 11) The MME/UPE provides the Evolved RAN 
With QoS (Quality Of Service) con?gurations for the Default 
IP Access Bearer, eg the upper limits for transmission data 
rates. This provision of QoS con?guration may require an 
additional trigger, eg the need to transfer uplink or doWn 
link user data. 

[0088] 12) The MME/UPE accepts the UE’s netWork 
attachment and allocates a temporary identity to the UE. 
Also the determined user IP address is transferred. 

[0089] 13) Roaming restrictions are checked and if vio 
lated the netWork attachment is rejected. 
[0090] 14) The UE acknoWledges the success of the net 
Work attachment. 
[0091] It shall be possible for an HSS to trigger the UE to 
reattach (for reasons like load redistribution, attachment to 
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a topologically more optimal MME/UPE due to current user 
location etc.). In this case, the procedure of FIG. 12 is 
applied. 
[0092] 0) The HSS requests the UE to re-attach to the 
other MME/UPE. NeW MME/UPE information is set on the 
re-attachment request message. 
[0093] 1) The Old MME/UPE relays the re-attach request 
to the UE. 
[0094] 2) The UE discovers the SAE/LTE (Long Term 
Evolution) access system(s) and perform access system and 
netWork selection. HoWever, this could be skipped in the 
case of Re-attachment required to move the UE to a topo 
logically more optimal MME/UPE. 
[0095] 3) The UE sends an attach request to the MME/ 
UPE, including its old registration information, eg tempo 
rary identity. If the UE has no old registration information it 
includes its permanent identity. 
[0096] In case of netWork sharing is applied the attach 
request includes information for selecting netWork or MME/ 
UPE. 
[0097] The Evolved RAN selects the MME/UPE. 
[0098] The attach request may include information on 
Default IP Access Bearer (e. g. user preferred IP address and 
APN). 
[0099] 4) If old registration information Was sent by the 
UE the MME/U PE tries to retrieve user information from 
the old MME/UPE by sending the old registration informa 
tion. 
[0100] 5) The old MME/UPE sends user information, eg 
the permanent user identity, to the MME/UPE. 
[0101] 6) The user/UE is authenticated in the neW MME/ 
UPE. 

[0102] 7) The MME/U PE registers itself as serving the UE 
in the HSS. 
[0103] 8) The user/UE information in the old MME/U PE 
is deleted or the user/UE is marked as not present. 

[0104] 9) The HSS con?rms the registration of the neW 
MME/UPE. Subscription data authorising the Default IP 
Access Bearer are transferred. Information for policy and 
charging control of the Default IP Access Bearer is sent to 
the MME/UPE. 
[0105] 10) An Inters AS Anchor is selected. 
[0106] 11) The Inter AS Anchor con?gures the IP layer 
With the determined user IP address. The user plane is 
established and the default policy and charging rules are 
applied. The user plane establishment is initiated by the UE 
or by the MME/UPE. 
[0107] 12) The MME/UPE provides the Evolved RAN 
With QoS con?gurations for the Default IP Access Bearer, 
eg the upper limits for transmission data rates. This pro 
vision of QoS con?guration may require an additional 
trigger, eg the need to transfer uplink or doWnlink user data. 
[0108] 13) The MME/UPE accepts the UE’s netWork 
attachment and allocates a temporary identity to the UE. 
Also the determined user IP address is transferred. 
[0109] Roaming restrictions are checked and if violated 
the netWork attachment is rejected. 
[0110] 14) The UE acknoWledges the success of the net 
Work attachment. 
[0111] The re-attach procedure may include IP address 
re-allocation and Inter AS Anchor re-selection. The UE may 
not change IP address and Inter AS Anchor during re-attach 
procedure. 
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[0112] The processing operations of the HSS in accor 
dance With the sequence charts shown in FIGS. 3, 4, 11 and 
12 as Well as the ones in accordance With the ?owchart 
shoWn in FIG. 9 can be realized by a program prestored in 
a storage medium such as ROM being read and executed by 
a computer Which serves as a CPU (or control section) in the 
HSS. 
[0113] An exemplary advantage according to the inven 
tion is that ef?cient operation and management of netWorks 
can be realiZed by utiliZing ?exibility of a netWork Which 
alloWs free combination of a base station and an AGW. 
[0114] While the invention has been particularly shoWn 
and described With reference to exemplary embodiments 
thereof, the invention is not limited to these embodiments. It 
Will be understood by those of ordinary skill in the art that 
various changes in form and details may be made therein 
Without departing from the spirit and scope of the present 
invention as de?ned by the claims. 

What is claimed is: 
1. A communication system, comprising: 
a location management server for managing the location 

of a mobile station, a base station for deciding an 
exchange Which accommodates the mobile station via 
the base station in response to a location registration 
request from the mobile station and making the location 
registration request to the exchange decided, and an 
exchange for making the location registration request to 
the location management server in response to the 
location registration request from the base station, 
Wherein 

the location management server designates an exchange 
for accommodating the mobile station in response to 
the location registration request. 

2. The communication system according to claim 1, 
comprising an exchange database Which shoWs a base 
station associated With each exchange, Wherein 

the location management server decides based on the 
exchange database that an exchange associated With a 
base station Which has made the location registration 
request is to be the exchange for accommodating the 
mobile station. 

3. The communication system according to claim 1, 
Wherein the location management server decides an 
exchange for accommodating the mobile station based on a 
service to Which the mobile station subscribes. 

4. The communication system according to claim 1, 
Wherein the location management server decides an 
exchange for accommodating the mobile station based on 
status of mobile station accommodation by each exchange. 

5. The communication system according to claim 1, 
Wherein When the location management server decides that 
the exchange Which has made the location registration 
request is to be the exchange for accommodating the mobile 
station, the location management server makes location 
registration for the mobile station. 

6. The communication system according to claim 1, 
Wherein When the location management server decides that 
an exchange different from the exchange Which has made the 
location registration request is to be the exchange for 
accommodating the mobile station, the location manage 
ment server instructs the base station Which has made the 
location registration request to make a location registration 
request again via the different exchange. 
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7. The communication system according to claim 5, 
Wherein the location management server decides in response 
to an external instruction an exchange for accommodating 
the mobile station for Which location registration has been 
already made and instructs the base station Which has made 
the location registration request to make a location registra 
tion request again via the exchange decided. 

8. An operation control method for a communication 
system Which comprises a location management server for 
managing the location of a mobile station, a base station for 
deciding an exchange Which accommodates the mobile 
station via the base station in response to a location regis 
tration request from the mobile station and making the 
location registration request to the exchange decided, and an 
exchange for making the location registration request to the 
location management server in response to the location 
registration request from the base station, 

the method comprising: designating an exchange for 
accommodating the mobile station in response to the 
location registration request at the location manage 
ment server. 

9. The operation control method according to claim 8, 
Wherein the location management server decides that an 
exchange associated With a base station Which has made the 
location registration request is to be the exchange for 
accommodating the mobile station based on an exchange 
database Which shoWs a base station associated With each 
exchange. 

10. The operation control method according to claim 8, 
Wherein the location management server decides an 
exchange for accommodating the mobile station based on a 
service to Which the mobile station subscribes. 

11. The operation control method according to claim 8, 
Wherein the location management server decides an 
exchange for accommodating the mobile station based on 
status of mobile station accommodation by each exchange. 

12. The operation control method according to claim 8, 
Wherein When the location management server decides that 
the exchange Which has made the location registration 
request is to be the exchange for accommodating the mobile 
station, the location management server makes location 
registration for the mobile station. 

13. The operation control method according to claim 8, 
Wherein When the location management server decides that 
an exchange different from the exchange Which has made the 
location registration request is to be the exchange for 
accommodating the mobile station, the location manage 
ment server instructs the base station Which has made the 
location registration request to make a location registration 
request again via the different exchange. 

14. The operation control method according to claim 12, 
comprising, at the location management server, deciding in 
response to an external instruction an exchange for accom 
modating the mobile station for Which location registration 
has been already made and instructing the base station Which 
has made the location registration request to make a location 
registration request again via the exchange decided. 

15. A location management server for a communication 
system Which comprises a location management server for 
managing the location of a mobile station, a base station for 
deciding an exchange Which accommodates the mobile 
station via the base station in response to a location regis 
tration request from the mobile station and making the 
location registration request to the exchange decided, and an 
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exchange for making the location registration request to the 
location management server in response to the location 
registration request from the base station, Wherein 

the location management server designates an exchange 
for accommodating the mobile station in response to 
the location registration request. 

16. The location management server according to claim 
15, comprising an exchange database Which shoWs a base 
station associated With each exchange, Wherein 

the location management server decides based on the 
exchange database that an exchange associated With a 
base station Which has made the location registration 
request is to be the exchange for accommodating the 
mobile station. 

17. The location management server according to claim 
15, Wherein the location management server decides an 
exchange for accommodating the mobile station based on a 
service to Which the mobile station subscribes. 

18. The location management server according to claim 
15, Wherein the location management server decides an 
exchange for accommodating the mobile station based on 
status of mobile station accommodation by each exchange. 

19. The location management server according to claim 
15, Wherein When the location management server decides 
that the exchange Which has made the location registration 
request is to be the exchange for accommodating the mobile 
station, the location management server makes location 
registration for the mobile station. 

20. The location management server according to claim 
15, Wherein When the location management server decides 
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that an exchange different from the exchange Which has 
made the location registration request is to be the exchange 
for accommodating the mobile station, the location manage 
ment server instructs the base station Which has made the 
location registration request to make a location registration 
request again via the different exchange. 

21. The location management server according to claim 
19, Wherein the location management server decides in 
response to an external instruction an exchange for accom 
modating the mobile station for Which location registration 
has been already made and instructs the base station Which 
has made the location registration request to make a location 
registration request again via the exchange decided. 

22. A storage medium storing a program for causing a 
computer to execute an operation control method for a 
location management server of a communication system 
Which comprises a location management server for manag 
ing the location of a mobile station, a base station for 
deciding an exchange Which accommodates the mobile 
station via the base station in response to a location regis 
tration request from the mobile station and making the 
location registration request to the exchange decided, and an 
exchange for making the location registration request to the 
location management server in response to the location 
registration request from the base station, 

Wherein the program comprising a process of designating 
an exchange for accommodating the mobile station in 
response to the location registration request. 


