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DESCRIPTION 

 

NETWORK REGISTRATION METHOD, MOBILE STATION AND SUBSCRIBER 

INFORMATION MANAGEMENT SERVER 

 

TECHNICAL FIELD 

[0001] 

 The present invention relates to a network registration 

method in which a mobile station performs a registration 

procedure to a communication network including a switching 

apparatus and a subscriber information management server, and 

also relates to the mobile station and the subscriber 

information management server.   

 

BACKGROUND ART 

[0002] 

 Heretofore, GPRS (General Packet Radio Service) 

standardized by the 3GPP has been known as a technique to perform 

communications with an external network (PDN: Packet Data 

Network, for example) by using a cellular phone network. 

[0003] 

 GPRS is specified such that an “MM (Mobility Management) 

procedure” and an “SM (Session Management) procedure” are 

processed in series. 

[0004] 

 For this reason, in the GPRS, when starting 

communications with an external network (PDN), the user first 

needs to perform a registration procedure (attach procedure) 

to a communication network by using the MM procedure, and then 

to connect to the external network (PDN) by using the SM 

DESCRIPTION NETWORK REGISTRATION METHOD, MOBILE STATION
AND SUBSCRIBER INFORMATION MANAGEMENT SERVER TECHNICAL
FIELD [0001]        The present invention relates to a network registration
method in which a mobile station performs a registration procedure to a
communication network including a switching apparatus and a subscriber
information management server, and also relates to the mobile station and
the subscriber information management server. BACKGROUND ART [0002]
Heretofore, GPRS (General Packet Radio Service) standardized by the
3GPP has been known as a technique to perform communications with an
external network (PDN: Packet Data Network, for example) by using a
cellular phone network. [0003]        GPRS is specified such that an "MM
(Mobility Management) procedure" and an "SM (Session Management)
procedure" are processed in series. [0004] 
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procedure. 

[0005] 

 In this manner, GPRS poses a problem that it takes a long 

period of time for the user to actually complete the 

establishment of a connection to an external network (PDN) after 

initiating a process to start communications with the external 

network (PDN). 

[0006] 

 Meanwhile, as for the “SAE (System Architecture 

Evolution)” whose standardization is currently under way in the 

3GPP, there has been studied a method of shortening the 

connection delay described above and providing in a pseudo 

manner a state where the user can transmit and receive an IP 

packet at any time (“Always On”). 

[0007] 

 In the SAE, a scheme is proposed in which the establishment 

of a connection to an external network (Default IP Service) is 

completed while the user performs an attach procedure to a 

communication network, the attach procedure being specified in 

the “LTE (Long Term Evolution)” (See Non-patent Document 1). 

[0008] 

 This scheme will be described with reference to Fig. 1. 

[0009] 

 As shown in Fig. 1, when an RRC (Radio Resource Control) 

connection is established between a mobile station UE and a 

radio base station eNB in Step S2001, the mobile station UE 

transmits an attach request to a switching apparatus MME 

(Mobility Management Entity) and a serving SAE-GW, in order to 

perform a registration procedure to a communication network (a 

communication network specified in the LTE), in Step S2002. 

For this reason,in the GPRS,when starting communications with an external
network (PDN), the user first needs to perform a registration procedure
(attach procedure) to a communication network by using the MM procedure,
and then to connect to the external network (PDN) by using the SM
procedure. [0005]        In this manner, GPRS poses a problem that it takes a
long period of time for the user to actually complete the establishment of a
connection to an external network (PDN) after initiating a process to start
communications with the external network (PDN). [0006]        Meanwhile, as
for the "SAE (System Architecture Evolution)" whosestandardizationis
currentlyunderway in the 3GPP, there has been studied a method of
shortening the connection delay described above and providing in a pseudo
manner a state where the user can transmit and receive an IP packet at any
time ("Always On"). [0007]        In the SAE, a scheme is proposed in which
the establishment of a connection to an external network (Default IP Service)
is completed while the user performs an attach procedure to a
communication network, the attach procedure being specified in the "LTE
(Long Term Evolution)" (See Non-patent Document 1). [0008] 
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[0010] 

 In Step S2003, a process for authenticating the mobile 

station UE is performed among the mobile station UE, the 

switching apparatus MME, the serving SAE-GW, and a subscriber 

information management server HSS (Home Subscriber Server). 

[0011] 

 In Step S2004, the switching apparatus MME and the serving 

SAE-GW transmit “Update Location” to the subscriber information 

management server HSS, “Update Location” notifying the 

subscriber information management server HSS of location 

information of the mobile station UE. 

[0012] 

 In Step S2005, the subscriber information management 

server HSS transmits subscriber information of the mobile 

station UE to the switching apparatus MME and serving SAE-GW. 

[0013] 

 In Step S2006, a U-plane transmission path (route) is 

established between the mobile station UE and a gateway 

apparatus PDN serving SAE-GW for an external network (PDN). 

[0014] 

 In Step S2007, an IP bearer is set up between the radio 

base station eNB, the switching apparatus MME and the serving 

SAE-GW. 

[0015] 

 In Step S2008, the switching apparatus MME and the serving 

SAE-GW transmit an attach response for notifying the mobile 

station UE of the completion of the registration procedure to 

the communication network, to the mobile station UE. 

 

 Non-patent Document 1: 3GPP TR23.882-180 Section7.13.2 

This scheme will be described with reference to Fig. 1. [0009]        As shown
in Fig. 1, when an RRC (Radio Resource Control) connection is established
between a mobile station UE and a radio base station eNB in Step S2001,
the mobile station UE transmits an attach request to a switching apparatus
MME (Mobility Management Entity) and a serving SAE-GW, in order to
perform a registration procedure to a communication network (a
communication network specified in the LTE), in Step S2002. [0010]        In
Step 52003, a process for authenticating the mobile station UE is performed
among the mobile station UE, the switching apparatus MME, the serving
SAE-GW, and a subscriber information management server HSS (Home
Subscriber Server). [0011]        In Step S2004, the switching apparatus MME
and the serving SAE-GW transmit "Update Location" to the subscriber
information management server HSS, "Update Location" notifying the
subscriber information management server HSS of location information of the
mobile station UE. [0012]        In Step S2005, the subscriber information
management server HSS transmits subscriber information of the mobile
station UE to the switching apparatus MME and serving SAE-GW. [0013]
In Step S2006, a U-plane transmission path (route) is established between
the mobile station UE and a gateway apparatus PDN serving SAE-GW for an
external network (PDN). [0014]        In Step S2007, an IP bearer is set up
between the radio base station eNB, the switching apparatus MME and the
serving SAE-GW. 
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 Non-patent Document 2: 3GPP TS23.401-020 

 

DISCLOSURE OF THE INVENTION 

[0016] 

 However, the scheme proposed above is not specified as 

to how to select an external network (PDN) to be connected and 

the gateway apparatus PDN SAE-GW for the external network, in 

the attach procedure (registration procedure) to a 

communication network. 

[0017] 

 Meanwhile, the scheme described above is described such 

that the attach request transmitted by the mobile station UE 

in Step S2002 may include an “APN (Access Point Name)” 

specifying an external network (Default IP Service) to be 

connected.  However, such inclusion has a problem of causing 

a security flaw due to transmission of information on an 

external network in connection before establishment of security 

because an authentication process is not yet completed between 

the mobile station UE and a communication network (including 

the radio base station eNB, the switching apparatus MME and the 

SAE-GW).   

[0018] 

 Moreover, according to the specification of the scheme 

described above, a U-plane transmission path is set up between 

the mobile station UE and the gateway apparatus PDN SAE-GW for 

an external network (PDN) in an attach procedure to a 

communication network.  However, if a U-plane transmission 

path in the attach procedure is set up for a mobile station which 

does not start communications immediately, the U-plane 

transmission path causes a problem of unnecessarily occupying 

[0015]        In Step S2008, the switching apparatus MME and the serving
SAE-GW transmit an attach response for notifying the mobile station UE of
the completion of the registration procedure to the communication network, to
the mobile station UE. Non-patent Document 1: 3GPP TR23.882-180
Section7.13.2 Non-patent Document 2: 3GPP TS23.401-020 DISCLOSURE
OF THE INVENTION [0016]        However, the scheme proposed above is
not specified as to how to select an external network (PDN) to be connected
and the gateway apparatus PDN SAE-GW for the external network, in the
attach procedure (registration procedure) to a communication network. [0017]
Meanwhile, the scheme described above is described such that the attach
request transmitted by the mobile station UE in Step S2002 may include an
"APN (Access Point Name)" specifying an external network (Default IP
Service) to be connected. However, such inclusion has a problem of causing
a security flaw due to transmission of information on an external network in
connection before establishment of security because an authentication
process is not yet completed between the mobile station UE and a
communication network (including the radio base station eNB, the switching
apparatus MME and the SAE-GW). [0018] 
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radio resources.  

[0019] 

 The present invention has been made in consideration of 

the above problems, and has an objective to provide a network 

registration method, a mobile station and a subscriber 

information management server which make it possible to quickly 

and safely start communications with an external network by 

completing a connection establishment to the external network 

without unnecessarily occupying radio resources in a 

registration procedure to a communication network. 

[0020] 

 A first aspect of the present invention is summarized as 

a network registration method in which a mobile station performs 

a registration procedure to a communication network including 

a switching apparatus and a subscriber information management 

server, the network registration method including the steps of: 

(A) transmitting, from the mobile station to the communication 

network, an attach request for starting the registration 

procedure; (B) notifying, at the subscriber information 

management server, the switching apparatus of external network 

identification information which is identification 

information of an external network associated with the mobile 

station having transmitted the attach request; (C) setting up, 

at the switching apparatus, a bearer between a gateway apparatus 

connected to the external network and the mobile station on the 

basis of the notified external network identification 

information; (D) allocating, at the gateway apparatus, address 

information with which the mobile station connects to the 

external network, to the mobile station; and (E) notifying, at 

the switching apparatus, the external network identification 

Moreover, according to the specification of the scheme described above, a
U-plane transmission path is set up between the mobile station UE and the
gateway apparatus PDN SAE-GW for an external network (PDN) in an attach
procedure to a communication network. However, if a U-plane transmission
path in the attach procedure is set up for a mobile station which does not
start communications immediately, the U-plane transmission path causes a
problem of unnecessarily occupying radio resources. [0019]        The present
invention has been made in consideration of the above problems, and has an
objective to provide a network registration method, a mobile station and a
subscriber information management server which make it possible to quickly
and safely start communications with an external network by completing a
connection establishment to the external network without unnecessarily
occupying radio resources in a registration procedure to a communication
network. [0020]        A first aspect of the present invention is summarized as
a network registration method in which a mobile station performs a
registration procedure to a communication network including a switching
apparatus and a subscriber information management server, the network
registration method including the steps of: (A) transmitting, from the mobile
station to the communication network, an attach request for starting the
registration procedure; (3) notifying, at the subscriber information
management server, the switching apparatus of external network
identification information which is identification information of an external
network associated with the mobile station having transmitted the attach
request; (C) setting up, at the switching apparatus, a bearer between a
gateway apparatus connected to the external network and the mobile station
on the basis of the notified external network identification information; (D)
allocating, at the gateway apparatus, address information with which the
mobile station connects to the external network, to the mobile station; and (E)
notifying, at the switching apparatus, the external network identification
information and the address information, to the mobile station. [0021]        In
the first aspect, in the step (B), the subscriber information management
server can notify the switching apparatus of a plurality of pieces of external
network identification information; in the step (C), the switching apparatus
can set up a bearer between the mobile station and each of a plurality of the
gateway apparatuses respectively connected to a plurality of the external
networks specified by the respective pieces of external network identification
information thus notified; in the step (D), each of the plurality of gateway
apparatuses can respectively allocate a piece of address information with
which the mobile station connects to the corresponding one of the external
networks, to the mobile station; and in the step (E), the switching apparatus
can notify the mobile station of the plurality of pieces of external network
identification information and the pieces of address information. [0022] 
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information and the address information, to the mobile station. 

[0021] 

 In the first aspect, in the step (B), the subscriber 

information management server can notify the switching 

apparatus of a plurality of pieces of external network 

identification information; in the step (C), the switching 

apparatus can set up a bearer between the mobile station and 

each of a plurality of the gateway apparatuses respectively 

connected to a plurality of the external networks specified by 

the respective pieces of external network identification 

information thus notified; in the step (D), each of the 

plurality of gateway apparatuses can respectively allocate a 

piece of address information with which the mobile station 

connects to the corresponding one of the external networks, to 

the mobile station; and in the step (E), the switching apparatus 

can notify the mobile station of the plurality of pieces of 

external network identification information and the pieces of 

address information. 

[0022] 

 In the first aspect, in the step (C), the switching 

apparatus can set up different bearers for respective types of 

communications to be performed by the mobile station. 

[0023] 

 In the first aspect, in the step (E), the switching 

apparatus can notify the mobile station of the external network 

identification information and the address information through 

an attach response to the attach request. 

[0024] 

 In the first aspect, in the step (B), the subscriber 

information management server can determine the number or type 

In the first aspect, in the step (C), the switching apparatus can set up different
bearers for respective types of communications to be performed by the
mobile station. [0023]        In the first aspect, in the step (E), the switching
apparatus cannotifythe mobile station of the external network identification
information and the address information through an attach response to the
attach request. [0024]        In the first aspect, in the step (B), the subscriber
information management server can determine the number or type of the
pieces of external network identification information to be notified to the
switching apparatus, depending on an ability of the mobile station. [0025]
In the first aspect, in the step (B), the subscriber information management
server can determine the number or type of the pieces of external network
identification information to be notified to the switching apparatus, depending
on terms and conditions of a contract of the mobile station. [0026]        A
second aspect of the present invention is summarized as a mobile station
configured to perform a registration procedure to a communication network
including a switching apparatus, the mobile station including: an attach
request transmitter unit configured to transmit an attach request to start the
registration procedure to the communication network; a communication
information acquirer unit configured to acquire external network identification
information which is identification information of an external network
associated with the mobile station and address information associated with
the mobile station from the switching apparatus, in the registration procedure
to the communication network; and a communicator unit configured to
communicate with the external network by using the address information via
a bearer set up between the mobile station and a gateway apparatus
connected to the external network. 
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of the pieces of external network identification information 

to be notified to the switching apparatus, depending on an 

ability of the mobile station. 

[0025] 

 In the first aspect, in the step (B), the subscriber 

information management server can determine the number or type 

of the pieces of external network identification information 

to be notified to the switching apparatus, depending on terms 

and conditions of a contract of  the mobile station. 

[0026] 

 A second aspect of the present invention is summarized 

as a mobile station configured to perform a registration 

procedure to a communication network including a switching 

apparatus, the mobile station including: an attach request 

transmitter unit configured to transmit an attach request to 

start the registration procedure to the communication network; 

a communication information acquirer unit configured to acquire 

external network identification information which is 

identification information of an external network associated 

with the mobile station and address information associated with 

the mobile station from the switching apparatus, in the 

registration procedure to the communication network; and a 

communicator unit configured to communicate with the external 

network by using the address information via a bearer set up 

between the mobile station and a gateway apparatus connected 

to the external network. 

[0027] 

 In the second aspect, in the registration procedure to 

the communication network, the communication information 

acquirer unit can be configured to acquire a plurality of pieces 

[0027]        In the second aspect, in the registration procedure to the
communication network, the communication information acquirer unit can be
configured to acquire a plurality of pieces
ofexternalnetworkidentificationinformationfor respectively identifying a
plurality of external networks associated with the mobile station and a
plurality of pieces of address information associated with the mobile station,
from the switching apparatus; and by using one of the pieces of address
information for one piece of external network identification information
selected from the plurality of pieces of external network identification
information, the communicator unit can be configured to communicate with
the selected external network via a bearer set up between the mobile station
and the gateway apparatus connected to the selected external network.
[0028]        In the second aspect, a plurality of different bearers can be set up
for respective types of communications to be performed with the gateway
apparatus by the mobile station; in the registration procedure to the
communication network, the communication information acquirer unit can be
configured to further acquire a plurality of pieces of bearer identification
information for respectively identifying the plurality of bearers, from the
switching apparatus; and the communicator unit can be configured to
communicate with the external network via a bearer specified by one piece of
bearer identification information selected from the plurality of pieces of bearer
identification information in accordance with the type of communications.
[0029]        A third aspect of the present invention is summarized as a
subscriber information management server used in a mobile communication
system in which a mobile station performs a registration procedure to a
communication network including a switching apparatus by transmitting an
attach request, the subscriber information management server including: a
manager unit configured to store the mobile station and external network
identification information which is identification information of an external
network in association with each other; and a transmitter unit configured to
notify the switching apparatus of the external network identification
information associated with the mobile station having transmitted the attach
request; wherein the transmitter unit is configured to determine the number or
type of pieces of the external network identification information to be notified
to the switching apparatus, depending on an ability of the mobile station.
[0030] 
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of external network identification information for 

respectively identifying a plurality of external networks 

associated with the mobile station and a plurality of pieces 

of address information associated with the mobile station, from 

the switching apparatus; and by using one of the pieces of 

address information for one piece of external network 

identification information selected from the plurality of 

pieces of external network identification information, the 

communicator unit can be configured to communicate with the 

selected external network via a bearer set up between the mobile 

station and the gateway apparatus connected to the selected 

external network. 

[0028] 

 In the second aspect, a plurality of different bearers 

can be set up for respective types of communications to be 

performed with the gateway apparatus by the mobile station; in 

the registration procedure to the communication network, the 

communication information acquirer unit can be configured to 

further acquire a plurality of pieces of bearer identification 

information for respectively identifying the plurality of 

bearers, from the switching apparatus; and the communicator 

unit can be configured to communicate with the external network 

via a bearer specified by one piece of bearer identification 

information selected from the plurality of pieces of bearer 

identification information in accordance with the type of 

communications. 

[0029] 

 A third aspect of the present invention is summarized as 

a subscriber information management server used in a mobile 

communication system in which a mobile station performs a 

A fourth aspect of the present invention is summarized as a subscriber
information management server used in a mobile communication system in
which a mobile station performs a registration procedure to a communication
network including a switching apparatus by transmitting an attach request,
the subscriber information management server including: a manager unit
configured to store the mobile station and external network identification
information which is identification information of an external network in
association with each other; and a transmitter unit configured to notify the
switching apparatus of the external network identification information
associated with the mobile station having transmitted the attach request;
wherein the transmitter unit is configured to determine the number or type of
pieces of the external network identification information to be notified to the
switching apparatus, depending on terms and conditions of a contract of the
mobile station. [0031]         As described above, the present invention can
provide a network registration method, a mobile station and a subscriber
information management server which make it possible to quickly and safely
start communications with an external network by completing a connection to
the external network without unnecessarily occupying radio resources in a
registration procedure to a communication network. BRIEF DESCRIPTION
OF THE DRAWINGS [0032] [Fig. 1]Fig. 1 is a sequence diagram showing an
operation of a mobile communication system according to a conventional
technique. [Fig. 2]Fig. 2 is a diagram showing the overall configuration of the
mobile communication system according to a first embodiment of the present
invention. 
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registration procedure to a communication network including a 

switching apparatus by transmitting an attach request, the 

subscriber information management server including: a manager 

unit configured to store the mobile station and external network 

identification information which is identification 

information of an external network in association with each 

other; and a transmitter unit configured to notify the switching 

apparatus of the external network identification information 

associated with the mobile station having transmitted the 

attach request; wherein the transmitter unit is configured to 

determine the number or type of pieces of the external network 

identification information to be notified to the switching 

apparatus, depending on an ability of the mobile station. 

[0030] 

 A fourth aspect of the present invention is summarized 

as a subscriber information management server used in a mobile 

communication system in which a mobile station performs a 

registration procedure to a communication network including a 

switching apparatus by transmitting an attach request, the 

subscriber information management server including: a manager 

unit configured to store the mobile station and external network 

identification information which is identification 

information of an external network in association with each 

other; and a transmitter unit configured to notify the switching 

apparatus of the external network identification information  

associated with the mobile station having transmitted the 

attach request; wherein the transmitter unit is configured to 

determine the number or type of pieces of the external network 

identification information to be notified to the switching 

apparatus, depending on terms and conditions of a contract of 

[Fig. 3]Fig. 3 is a diagram showing a structure of bearers in the mobile
communication system according to the first embodiment of the present
invention. [Fig. 4]Fig. 4 is a functional block diagram of a mobile station
according to the first embodiment of the present invention. [Fig. 5]Fig. 5 is a
diagram showing an example of communication information stored in a
communication information storage of the mobile station according to the first
embodiment of the present invention. [Fig. 6]Fig. 6 is a functional block
diagram of an HSS and an EIR according to the first embodiment of the
present  invention. 
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the mobile station. 

[0031] 

 As described above, the present invention can provide a 

network registration method, a mobile station and a subscriber 

information management server which make it possible to quickly 

and safely start communications with an external network by 

completing a connection to the external network without 

unnecessarily occupying radio resources in a registration 

procedure to a communication network. 

 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0032] 

 [Fig. 1] Fig. 1 is a sequence diagram showing an 

operation of a mobile communication system according to a 

conventional technique. 

 [Fig. 2] Fig. 2 is a diagram showing the overall 

configuration of the mobile communication system according to 

a first embodiment of the present invention. 

 [Fig. 3] Fig. 3 is a diagram showing a structure of 

bearers in the mobile communication system according to the 

first embodiment of the present invention. 

 [Fig. 4] Fig. 4 is a functional block diagram of a 

mobile station according to the first embodiment of the present 

invention. 

 [Fig. 5] Fig. 5 is a diagram showing an example of 

communication information stored in a communication 

information storage of the mobile station according to the first 

embodiment of the present invention. 

 [Fig. 6] Fig. 6 is a functional block diagram of an 

HSS and an EIR according to the first embodiment of the present 

[Fig. 7]Fig. 7 is a sequence diagram showing an operation of the mobile
communication system according to the first embodiment of the present
invention. [Fig. 8]Fig. 8 is a flowchart showing an operation of the mobile
station according to the first embodiment of the present invention. BEST
MODE FOR CARRYING OUT THE INVENTION [0033]  (Configuration of
Mobile Communication System According to First Embodiment of Present
Invention)        Referring to Figs. 2 to 6, a configuration of a mobile
communication system according to a first embodiment of the present
invention will be described. [0034]        As shown in Fig. 2, the mobile
communication system according to this embodiment includes: an MME; a
serving SAE-GW; an HSS; an EIR (Equipment Identity Register); and
multiple PDN SAE-GWs #1 to #3, in a communication network. 
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invention. 

 [Fig. 7] Fig. 7 is a sequence diagram showing an 

operation of the mobile communication system according to the 

first embodiment of the present invention. 

 [Fig. 8] Fig. 8 is a flowchart showing an operation 

of the mobile station according to the first embodiment of the 

present invention. 

 

BEST MODE FOR CARRYING OUT THE INVENTION 

[0033] 

(Configuration of Mobile Communication System According to 

First Embodiment of Present Invention) 

 Referring to Figs. 2 to 6, a configuration of a mobile 

communication system according to a first embodiment of the 

present invention will be described. 

[0034] 

 As shown in Fig. 2, the mobile communication system 

according to this embodiment includes: an MME; a serving SAE-GW; 

an HSS; an EIR (Equipment Identity Register); and multiple PDN 

SAE-GWs #1 to #3, in a communication network. 

[0035] 

 Further, in the mobile communication system according to 

this embodiment, an EUTRAN (Evolved Universal Terrestrial Radio 

Access Network), which is an access network, is connected to 

a mobile station UE via an LTE-Uu interface, is connected to 

the MME via an S1-MME interface, and is connected to the serving 

SAE-GW via an S1-U interface. 

[0036] 

 Furthermore, in the mobile communication system 

according to this embodiment, the PDN SAE-GW #1 is connected 

[0035]        Further, in the mobile communication system according to this
embodiment, an EUTRAN ( Evolved Universal Terrestrial Radio Access
Network), which is an access network, is connected to a mobile station UE
via an LTE-Uu interface, is connected to the MME via an S1-MME interface,
and is connected to the serving SAE-GW via an Si-U interface. [0036]
Furthermore, in the mobile communication system according to this
embodiment, the PDN SAE-GW #1 is connected  to an IMS (IP Multimedia
Subsystem) network which is an external network via an SGi interface; the
PDN SAE-GW #2 is connected to a PSS (Packet-switched Streaming
Service) network which is an external network via another SGi interface; the
PDN SAE-GW #3 is connected to an i-mode (registered trademark) network
which is an external network via still another SGi interface. [0037]        Note
that, X1 denotes an IP address (address information) which is allocated by
the PDN SAE-GW #1 and with which the mobile station UE connects to the
IMS network; X2 denotes an IP address (address information) which is
allocated by the PDN SAE-GW #2 and with which the mobile station UE
connects to the PSS network; X3 denotes an IP address (address
information) which is allocated by the PDN SAE-GW #3 and with which the
mobile station UE connects to the i-mode (registered trademark) network.
[0038]        As shown in Fig. 3, the mobile communication system according
to this embodiment is configured to set up a radio bearer (RB) between the
mobile station UE and a radio base station eNB in the EUTRAN, to set up an
51 bearer (RAE: Radio Access Bearer) between the radio base station eNB
and the serving =-GW, and to set up an S5 / S 8 bearer between the serving
SAE-GW and each PDN SAE-GW. [0039] 
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to an IMS (IP Multimedia Subsystem) network which is an external 

network via an SGi interface; the PDN SAE-GW #2 is connected 

to a PSS (Packet-switched Streaming Service) network which is 

an external network via another SGi interface; the PDN SAE-GW 

#3 is connected to an i-mode (registered trademark) network 

which is an external network via still another SGi interface. 

[0037] 

 Note that, X1 denotes an IP address (address information) 

which is allocated by the PDN SAE-GW #1 and with which the mobile 

station UE connects to the IMS network; X2 denotes an IP address 

(address information) which is allocated by the PDN SAE-GW #2 

and with which the mobile station UE connects to the PSS network; 

X3 denotes an IP address (address information) which is 

allocated by the PDN SAE-GW #3 and with which the mobile station 

UE connects to the i-mode (registered trademark) network. 

[0038] 

 As shown in Fig. 3, the mobile communication system 

according to this embodiment is configured to set up a radio 

bearer (RB) between the mobile station UE and a radio base 

station eNB in the EUTRAN, to set up an S1 bearer (RAB: Radio 

Access Bearer) between the radio base station eNB and the 

serving SAE-GW, and to set up an S5/S8 bearer between the serving 

SAE-GW and each PDN SAE-GW. 

[0039] 

 A bearer which is set up between the mobile station UE 

and each PDN SAE-GW is configured to be set up for each type 

of communications (QoS) and for each external network (APN) to 

be connected. 

[0040] 

 The MME is a switching apparatus which processes a control 

A bearer which is set up between the mobile station UE and each PDN
SAE-GW is configured to be set up for each type of communications (QoS)
and for each external network (APN) to be connected. [0040] The MME is a
switching apparatus which processes a control  signal, while the serving
SAE-GW is a switching apparatus which processes user data from the mobile
station UE. Hence, the MME and the serving SAE-GW may be collectively
used as a switching apparatus (MME/serving SAE-GW) in the mobile
communication system. [0041]        Note that, in this embodiment, although
descriptions will be given while citing a mobile communication system
equipped with LTE/SAE architecture whose standardization has been under
way in the 3GPP, as shown in Fig. 2, the present invention is not limited to
such a mobile communication system, and may be applied to a mobile
communication system equipped with other architecture. [0042]        As
shown in Fig. 4, the mobile station UE includes a user information storage
unit 11, an attach request transmitter unit 12, an authentication processor unit
13, a communication information acquirer unit 14, a communication
information storage unit 15, and a communicator unit 16. [0043] 
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signal, while the serving SAE-GW is a switching apparatus which 

processes user data from the mobile station UE.  Hence, the MME 

and the serving SAE-GW may be collectively used as a switching 

apparatus (MME/serving SAE-GW) in the mobile communication 

system. 

[0041] 

 Note that, in this embodiment, although descriptions will 

be given while citing a mobile communication system equipped 

with LTE/SAE architecture whose standardization has been under 

way in the 3GPP, as shown in Fig. 2, the present invention is 

not limited to such a mobile communication system, and may be 

applied to a mobile communication system equipped with other 

architecture. 

[0042] 

 As shown in Fig. 4, the mobile station UE includes a user 

information storage unit 11, an attach request transmitter unit 

12, an authentication processor unit 13, a communication 

information acquirer unit 14, a communication information 

storage unit 15, and a communicator unit 16. 

[0043] 

 The user information storage unit 11 is configured to 

store user information including a subscriber identifier IMSI 

(International Mobile Subscriber Identifier), IMEI 

(International Mobile Equipment Identifier) which are used for 

identifying the mobile station UE, and the like. 

[0044] 

 The user information storage unit 11 may be formed of a 

USIM (Universal Subscriber Identity Module) card which is 

inserted into the mobile station UE, for example. 

[0045] 

The user information storage unit 11 is configured to store user information
including a subscriber identifier IMSI (International Mobile Subscriber
Identifier), IMEI (International Mobile Equipment Identifier) which are used for
identifying the mobile station UE, and the like. [0044]        The user
information storage unit 11 may be formed of a USIM (Universal Subscriber
Identity Module) card which is inserted into the mobile station UE, for
example. [0045]          The attach request transmitter unit 12 is configured to
transmit an attach request for starting a registration
proceduretoacommunicationnetwork. Note that, such an attach request does
not include any information for identifying an external network to which the
mobile station UE desires to connect. [0046]        The authentication
processor unit 13 is configured to perform a process for authenticating the
mobile station UE (the MME and the HSS) with the MME and the HSS.
[0047]        In the registration procedure (attach procedure) to a
communication network, the communication information acquirer unit 14 is
configured to acquire external network identification information
(Default-APN) for identifying an external network associated with the mobile
station UE and address information (UE-IP address) of the mobile station UE,
from the MME, and to store the acquired information in the communication
information storage unit 15. 
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 The attach request transmitter unit 12 is configured to 

transmit an attach request for starting a registration 

procedure to a communication network.  Note that, such an attach 

request does not include any information for identifying an 

external network to which the mobile station UE desires to 

connect. 

[0046] 

 The authentication processor unit 13 is configured to 

perform a process for authenticating the mobile station UE (the 

MME and the HSS) with the MME and the HSS. 

[0047] 

 In the registration procedure (attach procedure) to a 

communication network, the communication information acquirer 

unit 14 is configured to acquire external network 

identification information (Default-APN) for identifying an 

external network associated with the mobile station UE and 

address information (UE-IP address) of the mobile station UE, 

from the MME, and to store the acquired information in the 

communication information storage unit 15. 

[0048] 

 In the registration procedure (attach procedure) to a 

communication network, alternatively, the communication 

information acquirer unit 14 may be configured to acquire 

multiple pieces of external network identification information 

(Default-APNs) and multiple pieces of address information 

(UE-IP addresses) of the mobile station UE, from the MME. 

[0049] 

 In the registration procedure (attach procedure) to a 

communication network, the communication information acquirer 

unit 14 is configured to further acquire pieces of bearer 

[0048]        In the registration procedure (attach procedure) to a
communication network, alternatively, the communication information
acquirer unit 14 may be configured to acquire
multiplepiecesofexternalnetworkidentificationinformation (Default-APNs) and
multiple pieces of address information (UE-IP addresses) of the mobile
station UE, from the MME. [0049]        In the registration procedure (attach
procedure) to a communication network, the communication information
acquirer unit 14 is configured to further acquire pieces of bearer  identification
information (SAE bearer IDs) for respectively identifying multiple bearers,
from the MME. Note that such bearer identification information (SAE bearer
ID) is allocated by the MME. [0050]        The communication information
storage unit 15 is configured to store, for example, communication
information including the "Default-APN", the "UE-IP address", the "SAE
bearer ID" and the like, as shown in Fig. 5. [0051]        The "Default-APN" is
external network identification information for identifying an external network
which is associated with the mobile station UE by the HSS. The "UE-IP
address" is address information (such as an IP address) with which the
mobile station UE connects to the external network and which is allocated to
the mobile station UE by the corresponding PDN SAE-GW. The "SAE bearer
ID" is bearer information for identifying an S5/S8 bearer which is set between
the serving SAE-GW and the PDN SAE-GW and which is used when the
mobile station UE communicates with the external network. [0052] 
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identification information (SAE bearer IDs) for respectively 

identifying multiple bearers, from the MME.  Note that such 

bearer identification information (SAE bearer ID) is allocated 

by the MME. 

[0050] 

 The communication information storage unit 15 is 

configured to store, for example, communication information 

including the “Default-APN”, the “UE-IP address”, the “SAE 

bearer ID” and the like, as shown in Fig. 5. 

[0051] 

 The “Default-APN” is external network identification 

information for identifying an external network which is 

associated with the mobile station UE by the HSS.  The “UE-IP 

address” is address information (such as an IP address) with 

which the mobile station UE connects to the external network 

and which is allocated to the mobile station UE by the 

corresponding PDN SAE-GW.  The “SAE bearer ID” is bearer 

information for identifying an S5/S8 bearer which is set between 

the serving SAE-GW and the PDN SAE-GW and which is used when 

the mobile station UE communicates with the external network. 

[0052] 

 As shown in Fig. 3, one external network may be associated 

with multiple pieces of address information and bearer 

identification information. 

[0053] 

 The communicator unit 16 is configured to communicate 

with an external network (such as the IMS network or the PSS 

network) via a bearer (S5/S8 bearer, PMIP (Proxy Mobile IP) 

tunnel) set between the serving SAE-GW and the corresponding 

PDN SAE-GW, by using address information (IP address) stored 

As shown in Fig. 3, one external network may be associated with multiple
pieces of address information and bearer identification information. [0053]
The communicator unit 16 is configured to communicate with an external
network (such as the IMS network or the PSS network) via a bearer (S5/S8
bearer, PMIP (Proxy Mobile IP) tunnel) set between the serving SAE-GW and
the corresponding PDN SAE-GW, by using address information (IP address)
stored  in the communication information storage unit 15. [0054]        When
multiple pieces of external network identification information (Default-APNs)
are stored in the communication information storage unit 15, the
communicator unit 16 is configured to use address information (UE-IP
address) for a piece of external network identification information selected
from the multiple pieces of external network identification information, and
thereby to communicate with the external network thus selected via an S5/S8
bearer set between the serving SAE-GW and the PDN SAE-GW connected
to the selected external network. [0055]        When multiple different bearers
are set between the serving SAE-GW and each PDN SAE-GW for the
respective types of communications (QoS, for example) to be performed by
the mobile station UE, the communicator unit 16 is configured to
communicate with an external network via a bearer specified by bearer
identification information selected from multiple pieces of bearer identification
information (SAE bearer IDs) stored in the communication information
storage unit 15 in accordance with the type of communications to be
performed with the external network. [0056] 
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in the communication information storage unit 15. 

[0054] 

 When multiple pieces of external network identification 

information (Default-APNs) are stored in the communication 

information storage unit 15, the communicator unit 16 is 

configured to use address information (UE-IP address) for a 

piece of external network identification information selected 

from the multiple pieces of external network identification 

information, and thereby to communicate with the external 

network thus selected via an S5/S8 bearer set between the 

serving SAE-GW and the PDN SAE-GW connected to the selected 

external network. 

[0055] 

 When multiple different bearers are set between the 

serving SAE-GW and each PDN SAE-GW for the respective types of 

communications (QoS, for example) to be performed by the mobile 

station UE, the communicator unit 16 is configured to 

communicate with an external network via a bearer specified by 

bearer identification information selected from multiple 

pieces of bearer identification information (SAE bearer IDs) 

stored in the communication information storage unit 15 in 

accordance with the type of communications to be performed with 

the external network. 

[0056] 

 As shown in Fig. 6, the HSS includes a location information 

acquirer unit 21, a subscriber information storage unit 22, a 

subscriber information transmitter unit 23, and an EIR 

interface 24. 

[0057] 

 The location information acquirer unit 21 is configured 

As shown in Fig. 6, the HSS includes a location information acquirer unit 21,
a subscriber information storage unit 22, a subscriber information transmitter
unit 23, and an EIR interface 24. [0057] The location information acquirer unit
21 is configured  to acquire location information of the mobile station UE
included in an "Update Location" transmitted from the MME, and to register
the location information of the mobile station UE in a communication network.
[0058]        The subscriber information storage unit 22 is configured to store
therein subscriber information including, for example, an "IMSI", a "phone
number", a "connectable APN", a "Default-APN (APN List, for example)", an
"IMEI", "authentication information" and the like. [0059]        The "IMSI" is a
subscriber identifier for identifying a mobile station UE; the "phone number" is
a phone number which is allocated to the mobile station UE; the "connectable
APN" is external network identification information for identifying an external
network which is connectable to the mobile station UE; the "Default-APN" is
external network identification information for identifying an external network
which performs a connection preparation process (such as an S5/S8 bearer
setting process and an IP address allocation process) when the mobile
station UE performs an attach procedure; the "IMEI" is identification
information with which an ability of the mobile station UE can be specified;
and the "authentication information" is information used for an authentication
process of the mobile station UE. [0060] 
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to acquire location information of the mobile station UE 

included in an “Update Location” transmitted from the MME, and 

to register the location information of the mobile station UE 

in a communication network. 

[0058] 

 The subscriber information storage unit 22 is configured 

to store therein subscriber information including, for example, 

an “IMSI”, a “phone number”, a “connectable APN”, a “Default-APN 

(APN List, for example)”, an “IMEI”, “authentication 

information” and the like. 

[0059] 

 The “IMSI” is a subscriber identifier for identifying a 

mobile station UE; the “phone number” is a phone number which 

is allocated to the mobile station UE; the “connectable APN” 

is external network identification information for identifying 

an external network which is connectable to the mobile station 

UE; the “Default-APN” is external network identification 

information for identifying an external network which performs 

a connection preparation process (such as an S5/S8 bearer 

setting process and an IP address allocation process) when the 

mobile station UE performs an attach procedure; the “IMEI” is 

identification information with which an ability of the mobile 

station UE can be specified; and the “authentication 

information” is information used for an authentication process 

of the mobile station UE. 

[0060] 

 The subscriber information transmitter unit 23 is 

configured to acquire subscriber information of the mobile 

station UE from the subscriber information storage unit 22, upon 

acquisition of the location information of the mobile station 

The subscriber information transmitter unit 23 is configured to acquire
subscriber information of the mobile station UE from the subscriber
information storage unit 22, upon acquisition of the location information of the
mobile station  UE, and to transmit the subscriber information to the MME.
[0061]        The subscriber information transmitter unit 23 may be configured
to transmit information (IMSI) for identifying the mobile station UE and
external network identification information (Default-APN) for identifying an
external network associated with the mobile station UE, as the subscriber
information of the mobile station UE. [0062]        Moreover, the subscriber
information transmitter unit 23 maybe configured to determine the number or
type of the pieces of external network identification information (subscriber
information) to be notified to the MME, depending on the ability of the mobile
station UE. [0063]        Concretely, the subscriber information transmitter unit
23 is configured to notify the EIR of the IMEI of the mobile station through the
EIR interface 24, and thereby to acquire the number of SAE bearers which
the mobile station UE can set at a time. [0064]        Further, the subscriber
information transmitter 23 may be configured to determine the number or
type (such as a type in which voice calls are not permitted) of the pieces of
external network identification information (subscriber information) to be
notified to the MME, in accordance with terms and conditions of a contract of
the mobile station UE. 
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UE, and to transmit the subscriber information to the MME. 

[0061] 

 The subscriber information transmitter unit 23 may be 

configured to transmit information (IMSI) for identifying the 

mobile station UE and external network identification 

information (Default-APN) for identifying an external network 

associated with the mobile station UE, as the subscriber 

information of the mobile station UE. 

[0062] 

 Moreover, the subscriber information transmitter unit 23 

may be configured to determine the number or type of the pieces 

of external network identification information (subscriber 

information) to be notified to the MME, depending on the ability 

of the mobile station UE. 

[0063] 

 Concretely, the subscriber information transmitter unit 

23 is configured to notify the EIR of the IMEI of the mobile 

station through the EIR interface 24, and thereby to acquire 

the number of SAE bearers which the mobile station UE can set 

at a time. 

[0064] 

 Further, the subscriber information transmitter 23 may 

be configured to determine the number or type (such as a type 

in which voice calls are not permitted) of the pieces of external 

network identification information (subscriber information) 

to be notified to the MME, in accordance with terms and 

conditions of a contract of the mobile station UE. 

[0065] 

 The EIR includes an HSS interface 31 and a terminal ability 

storage unit 32. 

[0065]        The EIR includes an HSS interface 31 and a terminal ability
storage unit 32.          The terminal ability storage unit 32 is configured to
store a "model name" and the "number of SAE bearers settable at a time" in
association with each other. The "model name" is information for specifying
the model of the mobile station UE, and is formed of a part of the IMEI. [0066]
the HSS interface 31 is configured to acquire the "number of SAE bearers
settable at a time" associated with the "model name" formed of a part of an
"IMEI", from the terminal ability storage unit 32, when receiving an inquiry
including the "IMEI" from the HSS, and to transmit the "number of SAE
bearers settable at a time" to the HSS as a response to the inquiry. [0067]
(Operation of Mobile Communication System According to First Embodiment
of Present Invention)        Referring to Figs. 7 and 8, an operation of the
mobile communication system according to the first embodiment of the
present invention will be described. [0068] 
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 The terminal ability storage unit 32 is configured to 

store a “model name” and the “number of SAE bearers settable 

at a time” in association with each other.  The “model name” 

is information for specifying the model of the mobile station 

UE, and is formed of a part of the IMEI. 

[0066] 

 the HSS interface 31 is configured to acquire the “number 

of SAE bearers settable at a time” associated with the “model 

name” formed of a part of an “IMEI”, from the terminal ability 

storage unit 32, when receiving an inquiry including the “IMEI” 

from the HSS, and to transmit the “number of SAE bearers settable 

at a time” to the HSS as a response to the inquiry. 

[0067] 

(Operation of Mobile Communication System According to First 

Embodiment of Present Invention) 

 Referring to Figs. 7 and 8, an operation of the mobile 

communication system according to the first embodiment of the 

present invention will be described. 

[0068] 

 Firstly, with reference to Fig. 7, a description will be 

given of an operation of the mobile communication system 

according to this embodiment in an attach procedure to a 

communication network performed by the mobile station UE. 

[0069] 

 As shown in Fig. 7, when an RRC connection is established 

between the mobile station UE and the radio base station eNB, 

in Step S1001, the mobile station UE transmits an attach request 

to the MME in order to perform the attach procedure to the 

communication network, in Step S1002. 

[0070] 

Firstly, with reference to Fig. 7, a description will be given of an operation of
the mobile communication system according to this embodiment in an attach
procedure to a communication network performed by the mobile station UE.
[0069]        As shown in Fig. 7, when an RRC connection is established
between the mobile station UE and the radio base station eNB, in Step
S1001, the mobile station UE transmits an attach request to the MME in
order to perform the attach procedure to the communication network, in Step
S1002. [0070]          In Step S1003, a process for authenticating the mobile
station UE (the MME and the HSS) is performed among the mobile station
UE, the MME and the HSS. [0071]        In Step S1004, the MME transmits an
"Update Location" for notifying the HSS of location information of the mobile
station UE, to the HSS. [0072]        In Step S1005, the HSS extracts
information "Default-APN" for identifying an external network associated with
the mobile station UE. 
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 In Step S1003, a process for authenticating the mobile 

station UE (the MME and the HSS) is performed among the mobile 

station UE, the MME and the HSS. 

[0071] 

 In Step S1004, the MME transmits an “Update Location” for 

notifying the HSS of location information of the mobile station 

UE, to the HSS. 

[0072] 

 In Step S1005, the HSS extracts information “Default-APN” 

for identifying an external network associated with the mobile 

station UE. 

[0073] 

 In Step S1006, the HSS transmits subscriber information 

to the MME, the subscriber information including the “IMSI” and 

“Default-APN” of the mobile station UE. 

[0074] 

 In Step S1007, the MME transmits a path establishment 

request to the serving SAE-GW, the path establishment request 

including the “IMSI” and “Default-APN” of the mobile station 

UE, and “identification information for identifying a PDN 

SAE-GW (a gateway apparatus connected to the external 

network)”. 

[0075] 

 In Step S1008, the serving SAE-GW transmits a path 

establishment request to the identification information for 

identifying a PDN SAE-GW specified by the “PDN SAE-GW”, the path 

establishment request including the “IMSI” of the mobile 

station UE and requesting allocation of an IP address to the 

mobile station. 

[0076] 

[0073]        In Step S1006, the HSS transmits subscriber information to the
MME, the subscriber information including the "IMSI" and "Default-APN" of
the mobile station UE. [0074]        In Step S1007, the MME transmits a path
establishment request to the serving SAE-GW, the path establishment
request including the "IMSI" and "Default-APN" of the mobile station UE, and
"identification information for identifying a PDN SAE-GW (a gateway
apparatus connected to the external network)". [0075]        In Step S1008, the
serving SAE-GW transmits a path establishment request to the identification
information for identifying a PDN SAE-GW specified by the "PDNSAE-GW",
the path establishment request including the "IMSI" of the mobile station UE
and requesting allocation of an IP address to the mobile station. [0076]
In this respect, if the multiple "Default-APNs" and the
multiple"piecesofidentificationinformationfor respectively identifying PDN
SAE-GWs" are included in the path establishment request thus received, the
serving SAE-GW transmits the path establishment request described above
to the multiple PDN SAE-GWs specified by the "pieces of identification
information for respectively identifying PDN SAE-GWs." 
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 In this respect, if the multiple “Default-APNs” and the 

multiple “pieces of identification information for 

respectively identifying PDN SAE-GWs” are included in the path 

establishment request thus received, the serving SAE-GW 

transmits the path establishment request described above to the 

multiple PDN SAE-GWs specified by the “pieces of identification 

information for respectively identifying PDN SAE-GWs.” 

[0077] 

 In Step S1009, the PDN SAE-GW allocates an IP address 

(UE-IP address) to the mobile station UE, and transmits an ACK 

including the allocated “UE-IP address” to the serving SAE-GW. 

[0078] 

 In Step S1010, an S5/S8 bearer is set up between the PDN 

SAE-GW and the serving SAE-GW.  This setting allows a bearer 

to be set up between the PDN SAE-GW and the mobile station.  Here, 

such a bearer is set up in a way that the MME allocates an “SAE 

bearer ID” to the mobile station.  In other words, as shown in 

Fig. 3, the MME can set up a bearer (a Default bearer, for 

example) between the PDN SAE-GW and the mobile station. 

[0079] 

 Note that, when transmitting the above-mentioned path 

establishment request to the multiple PDN SAE-GWs, in Step S1008, 

the serving SAE-GW sets up an S5/S8 bearer with each of the 

multiple PDN SAE-GWs.  In other words, a bearer is set up between 

each of the multiple PDN SAE-GWs and the mobile station. 

[0080] 

 In Step S1011, the serving SAE-GW transmits an ACK 

including at least one “UE-IP address” to the MME. 

[0081] 

 In Step S1012, the MME stores at least one piece of 

[0077]        In Step S1009, the PDN SAE-GW allocates an IP address (UE-IP
address) to the mobile station UE, and transmits an ACK including the
allocated "UE-IP address" to the serving SAE-GW. [0078]        In Step S1010,
an S5/S8 bearer is set up between the PDN SAE-GW and the serving
SAE-GW. This setting allows a bearer to be set up between the PDN
SAE-GW and the mobile station. Here, such a bearer is set up in a way that
the MME allocates an "SAE bearer ID" to the mobile station. In other words,
as shown in Fig. 3, the MME can set up a bearer (a Default bearer, for
example) between the PDN SAE-GW and the mobile station. [0079]        Note
that, when transmitting the above-mentioned path
establishmentrequesttothemultiplePDNSAE-GWs, inStepS1008, the serving
SAE-GW sets up an S5/S8 bearer with each of the multiplePDNSAE-GWs.
Inotherwords,abearerissetupbetween each of the multiple PDN SAE-GWs
and the mobile station. [0080]        In Step S1011, the serving SAE-GW
transmits an ACK including at least one "UE-IP address" to the MME. [0081]
In Step S1012, the MME stores at least one piece of  information associating
the "IMSI" of the mobile station UE with the "UE-IP address", the
"identification information for identifying the aforementioned serving
SAE-GW," and the "identification information for identifying the
aforementioned PDN SAE-GW". [0082] 
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information associating the “IMSI” of the mobile station UE with 

the “UE-IP address”, the “identification information for 

identifying the aforementioned serving SAE-GW,” and the 

“identification information for identifying the 

aforementioned PDN SAE-GW”.  

[0082] 

 In Step S1013, the MME transmits an attach response 

including the “Default-APN”, the “UE-IP address” and the “SAE 

bearer ID” of the mobile station UE, to the mobile station UE. 

[0083] 

 Note that, the MME may separately transmit the 

“Default-APN”, the “UE-IP address” and the “SAE bearer ID” of 

the mobile station UE to the mobile station UE after 

transmitting the attach response. 

[0084] 

 In Step S1014, the mobile station UE stores the 

“Default-APN”, the “UE-IP address” and the “SAE bearer ID” thus 

received in the communication information storage unit 15. 

[0085] 

 Secondly, with reference to Fig. 8, a description will 

be given of an operation of the mobile station UE according to 

this embodiment after an attach procedure to a communication 

network is completed.  Here, after the attach procedure is 

completed, only an S5/S8 bearer for best-effort type 

communications is set up between the serving SAE-GW and the PDN 

SAE-GW. 

[0086] 

 As shown in Fig. 8, when the attach procedure to the 

communication network is completed in Step S101, it is 

determined whether or not the mobile station UE subsequently 

In Step S1013, the MME transmits an attach response including the
"Default-APN", the "UE-IP address" and the "SAE bearer ID" of the mobile
station UE, to the mobile station UE. [0083]       Note that, the MME may
separately transmit the "Default-APN", the "UE-IP address" and the "SAE
bearer ID" of the mobile station UE to the mobile station UE after transmitting
the attach response. [0084]        In Step S1014, the mobile station UE stores
the "Default-APN", the "UE-IP address" and the "SAE bearer ID" thus
received in the communication information storage unit 15. [0085]
Secondly, with reference to Fig. 8, a description will be given of an operation
of the mobile station UE according to this embodiment after an attach
procedure to a communication network is completed. Here, after the attach
procedure is completed, only an S5/S8 bearer for best-effort type
communications is set up between the serving SAE-GW and the PDN
SAE-GW. [0086]       As shown in Fig. 8, when the attach procedure to the
communication network is completed in Step S101, it is determined whether
or not the mobile station UE subsequently  starts communications in Step
S102. [0087] 
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starts communications in Step S102. 

[0087] 

 When it is determined not to start communications, the 

mobile station UE transitions to and stays in a stand-by (idle) 

state in Step S103 until it is determined to start 

communications. 

[0088] 

 On the other hand, when it is determined to start 

communications, the mobile station UE transmits a communication 

start request to the communication network in Step S104. 

[0089] 

 When it is determined in Step S105 that the communication 

start request is for communications with the external network 

specified by the Default-APN, it is determined whether or not 

the QoS of the communications is of “best-effort type” in Step 

S106. 

[0090] 

 When it is determined that the QoS of the communications 

is of “best-effort type”, in Step S108 the mobile station UE 

specifies the “SAE bearer ID” stored in the communication 

information storage unit 15, and makes a request for setting 

a radio bearer and an S1 bearer (RAB) to thereby start 

communications with the external network. 

[0091] 

 On the other hand, when it is determined in Step S105 that 

the communication start request is not for communications with 

the external network specified by the Default-APN, or when it 

is determined in Step S106 that the QoS of the communications 

is not of “best-effort type”, the mobile station UE makes a 

request for setting an SAE bearer between the mobile station 

When it is determined not to start communications, the mobile station UE
transitions to and stays in a stand-by (idle) state in Step S103 until it is
determined to start communications. [0088]       On the other hand, when it is
determined to start communications, the mobile station UE transmits a
communication start request to the communication network in Step S104.
[0089]       When it is determined in Step S105 that the communication start
request is for communications with the external network specified by the
Default-APN, it is determined whether or not the QoS of the communications
is of "best-effort type" in Step S106. [0090]       When it is determined that the
QoS of the communications is of "best-effort type", in Step S108 the mobile
station UE specifies the "SAE bearer ID" stored in the communication
information storage unit 15, and makes a request for setting a radio bearer
and an 51 bearer (RAE) to thereby start communications with the external
network. [0091]       On the other hand, when it is determined in Step S105
that the communication start request is not for communications with the
external network specified by the Default-APN, or when it is determined in
Step S106 that the QoS of the communications is not of "best-effort type", the
mobile station UE makes a request for setting an SAE bearer between the
mobile station  UE and a PDN SAE-GW connected to the external network to
be connected, as in a "PDP context activation" procedure in GPRS, in Step
S107. 
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UE and a PDN SAE-GW connected to the external network to be 

connected, as in a “PDP context activation” procedure in GPRS, 

in Step S107. 

[0092] 

(Operations and Effects of Mobile Communication System 

According to First Embodiment of Present Invention) 

 With the mobile communication system according to the 

first embodiment of the present invention, when the mobile 

station UE performs an attach procedure to a communication 

network, an S5/S8 bearer for the Default IP Service is set up 

without lowering a security level.  Thereby, it is possible to 

implement a method of providing in a pseudo manner a state where 

the user can transmit and receive an IP packet at any time 

(“Always On”). 

[0093] 

 Moreover, with the mobile communication system according 

to the first embodiment of the present invention, multiple S5/S8 

bearers for the Default IP Service can be set up in the attach 

procedure. 

[0094] 

 In addition, with the mobile communication system 

according to the first embodiment of the present invention, the 

number or type of S5/S8 bearers for the Default IP Service to 

be set up in the attach procedure can be controlled while taking 

into consideration the ability of the mobile station UE and 

terms and conditions of a contract thereof. 

[0095] 

 Additionally, with the mobile communication system 

according to the first embodiment of the present invention, only 

an S5/S8 bearer (path) in a core network is set up in the attach 

[0092]  (Operations and Effects of Mobile Communication System According
to First Embodiment of Present Invention)        With the mobile
communication system according to the first embodiment of the present
invention, when the mobile station UE performs an attach procedure to a
communication network, an S5/S8 bearer for the Default IP Service is set up
without lowering a security level. Thereby, it is possible to implement a
method of providing in a pseudo manner a state where the user can transmit
and receive an IP packet at any time ("Always On"). [0093]        Moreover,
with the mobile communication system according to the first embodiment of
the present invention, multiple S5/S8 bearers for the Default IP Service can
be set up in the attach procedure. [0094]         In addition, with the mobile
communication system according to the first embodiment of the present
invention, the number or type of S5/S8 bearers for the Default IP Service to
be set up in the attach procedure can be controlled while taking into
consideration the ability of the mobile station UE and terms and conditions of
a contract thereof. [0095]        Additionally, with the mobile communication
system according to the first embodiment of the present invention, only an
S5/S8 bearer (path) in a core network is set up in the attach  
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procedure.  Thus, a wireless resource is not allocated to the 

mobile station UE which will not perform communications 

successively after the attach procedure is completed.  

Consequently, radio resources can be utilized efficiently. 

[0096] 

 Further, with the mobile communication system according 

to the first embodiment of the present invention, a 

communication network (MME) notifies the mobile station UE of 

a Default-APN every time the attach procedure is performed.  

Thus, a USIM specification in the mobile station UE does not 

need to be changed.  Incidentally, the current USIM does not 

hold a Default-APN. 

[0097] 

 Furthermore, with the mobile communication system 

according to the first embodiment of the present invention, a 

Default-APN is shared between the mobile station UE and a 

communication network.  This allows the mobile station UE to 

determine whether only a bearer in a radio section is to be set 

up or a new SAE bearer is to be established when starting 

communications with a certain external network. 

[0098] 

 Moreover, the mobile communication system according to 

the first embodiment of the present invention makes it possible 

to reduce the number of signals in a radio section as compared 

to the conventional way with GPRS since a connection to the 

Default IP Service is possible with only an MM procedure. 

[0099] 

 In addition, the mobile communication system according 

to the first embodiment of the present invention makes it 

possible to shorten a delay in establishing a connection to an 

procedure. Thus, a wireless resource is not allocated to the mobile station UE
which will not perform communications successively after the attach
procedure is completed. Consequently, radio resources can be utilized
efficiently. [0096]        Further, with the mobile communication system
according to the first embodiment of the present invention, a communication
network (MME) notifies the mobile station UE of a Default-APN every time
the attach procedure is performed. Thus, a USIM specification in the mobile
station UE does not need to be changed. Incidentally, the current USIM does
not hold a Default-APN. [0097]        Furthermore, with the mobile
communication system according to the first embodiment of the present
invention, a Default-APN is shared between the mobile station UE and a
communication network. This allows the mobile station UE to determine
whether only a bearer in a radio section is to be set up or a new SAE bearer
is to be established when starting communications with a certain external
network. [0098]        Moreover, the mobile communication system according
to the first embodiment of the present invention makes it possible to reduce
the number of signals in a radio section as compared to the conventional way
with GPRS since a connection to the Default IP Service is possible with only
an MM procedure. [0099]         In addition, the mobile communication system
according to the first embodiment of the present invention makes it possible
to shorten a delay in establishing a connection to an  external network as
compared to the way with GPRS since no SM procedure is required. 
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external network as compared to the way with GPRS since no SM 

procedure is required. 

[0100] 

 The present invention has hereinbefore been described in 

detail using the embodiment above.  It is apparent to those 

skilled in the art that the present invention is not limited 

to the embodiment described herein.  The present invention may 

be carried out as modified or corrected forms without departing 

from the spirit and scope of the present invention defined by 

the appended claims.  Therefore, the description of the present 

invention has been given for illustrative purposes only and is 

not intended to limit the present invention whatsoever. 

[0101] 

 Note that the entire content of Japanese Patent 

Application No. 2007-071634 (filed on March 19, 2007) is 

incorporated herein by reference. 

 

INDUSTRIAL APPLICABILITY 

[0133] 

 As described above, the present invention can provide a 

network registration method, a mobile station and a subscriber 

information management server which make it possible to quickly 

and safely start communications with an external network by 

completing a connection to the external network without 

unnecessarily occupying radio resources in a registration 

procedure to a communication network.  Thus, the present 

invention is advantageous in radio communications such as 

mobile communications. 

 

 

[0100]       The present invention has hereinbefore been described in detail
using the embodiment above. It is apparent to those skilled in the art that the
present invention is not limited to the embodiment described herein. The
present invention may be carried out as modified or corrected forms without
departing from the spirit and scope of the present invention defined by the
appended claims. Therefore, the description of the present invention has
been given for illustrative purposes only and is not intended to limit the
present invention whatsoever. [0101]       Note that the entire content of
Japanese Patent Application No. 2007-071634 (filed on March 19, 2007) is
incorporated herein by reference. INDUSTRIAL APPLICABILITY [0133]
As described above, the present invention can provide a network registration
method, a mobile station and a subscriber information management server
which make it possible to quickly and safely start communications with an
external network by completing a connection to the external network without
unnecessarily occupying radio resources in a registration procedure to a
communication network. Thus, the present invention is advantageous in radio
communications such as mobile communications.  CLAIMS [1]A network
registration method in which a mobile station 
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CLAIMS 

 

[1] A network registration method in which a mobile station 

performs a registration procedure to a communication network 

including a switching apparatus and a subscriber information 

management server, the network registration method comprising 

the steps of: 

 (A) transmitting, from the mobile station to the 

communication network, an attach request for starting the 

registration procedure; 

 (B) notifying, at the subscriber information management 

server, the switching apparatus of external network 

identification information which is identification information 

of an external network associated with the mobile station having 

transmitted the attach request; 

 (C) setting up, at the switching apparatus, a bearer 

between a gateway apparatus connected to the external network 

and the mobile station on the basis of the notified external 

network identification information, when external network 

identification information is not included in the attach 

request; 

 (D) allocating, at the gateway apparatus, address 

information with which the mobile station connects to the 

external network, to the mobile station; and  

 (E) notifying, at the switching apparatus, the external 

network identification information and the address information, 

to the mobile station. 

 

[2] The network registration method according to claim 1, 

wherein 

in the step (B), the subscriber information management 

server notifies the switching apparatus of a plurality of pieces 

performs a registration procedure to a communication network including a
switching apparatus and a subscriber information management server, the
network registration method comprising the steps of:         (A) transmitting,
from the mobile station to the communication network, an attach request for
starting the registration procedure;         (B) notifying, at the subscriber
information management server, the switching apparatus of external network
identification information which is identification information of an external
network associated with the mobile station having transmitted the attach
request;         (C) setting up, at the switching apparatus, a bearer between a
gateway apparatus connected to the external network and the mobile station
on the basis of the notified external network identification information, when
external network identification information is not included in the attach
request;         (D) allocating, at the gateway apparatus, address information
with which the mobile station connects to the external network, to the mobile
station; and         (E) notifying, at the switching apparatus, the external
network identification information and the address information, to the mobile
station. [2]The network registration method according to claim 1, wherein
in the step (B), the subscriber information management server notifies the
switching apparatus of a plurality of pieces  
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of external network identification information; 

 in the step (C), the switching apparatus sets up a bearer 

between the mobile station and each of a plurality of the gateway 

apparatuses respectively connected to a plurality of the 

external networks specified by the respective pieces of 

external network identification information thus notified; 

 in the step (D), each of the plurality of gateway 

apparatuses respectively allocate a piece of address 

information with which the mobile station connects to the 

corresponding one of the external networks, to the mobile 

station; and  

 in the step (E), the switching apparatus notifies the 

mobile station of the plurality of pieces of external network 

identification information and the pieces of address 

information. 

 

[3] The network registration method according to claim 1, 

wherein, in the step (C), the switching apparatus sets up 

different bearers for respective types of communications to be 

performed by the mobile station. 

 

[4] The network registration method according to claim 1, 

wherein, in the step (E), the switching apparatus notifies the 

mobile station of the external network identification 

information and the address information through an attach 

response to the attach request. 

 

[5] The network registration method according to claim 2, 

wherein, in the step (B), the subscriber information management 

server determines the number or type of the pieces of external  

of external network identification information;        in the step (C), the
switching apparatus sets up a bearer between the mobile station and each of
a plurality of the gateway apparatuses respectively connected to a plurality of
the external networks specified by the respective pieces of external network
identification information thus notified;        in the step (D), each of the
plurality of gateway apparatuses respectively allocate a piece of address
information with which the mobile station connects to the corresponding one
of the external networks, to the mobile station; and        in the step (E), the
switching apparatus notifies the mobile station of the plurality of pieces of
external network identification information and the pieces of address
information.  [3] The network registration method according to claim 1,
wherein, in the step (C), the switching apparatus sets up different bearers for
respective types of communications to be performed by the mobile station.
[4] The network registration method according to claim 1, wherein, in the step
(E), the switching apparatus notifies the mobile station of the external
network identification information and the address information through an
attach response to the attach request.  [5] The network registration method
according to claim 2, wherein, in the step (B), the subscriber information
management server determines the number or type of the pieces of external
network identification information to be notified to the switching apparatus,
depending on an ability of the mobile station.  [6] The network registration
method according to claim 2, wherein, in the step (B), the subscriber
information management server determines the number or type of the pieces
of external network identification information to be notified to the switching
apparatus, depending on terms and conditions of a contract of the mobile
station.  [7] A mobile station configured to perform a registration procedure to
a communication network including a switching apparatus, the mobile station
comprising: 
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network identification information to be notified to the 

switching apparatus, depending on an ability of the mobile 

station. 

 

[6]  The network registration method according to claim 2, 

wherein, in the step (B), the subscriber information management 

server determines the number or type of the pieces of external 

network identification information to be notified to the 

switching apparatus, depending on terms and conditions of a 

contract of  the mobile station. 

 

[7] A mobile station configured to perform a registration 

procedure to a communication network including a switching 

apparatus, the mobile station comprising: 

 an attach request transmitter unit configured to transmit 

an attach request to start the registration procedure to the 

communication network, the attach request not including 

external network identification information; 

 a communication information acquirer unit configured to 

acquire external network identification information which is 

identification information of an external network associated 

with the mobile station and address information associated with 

the mobile station from the switching apparatus, in the 

registration procedure to the communication network; and  

 a communicator unit configured to communicate with the 

external network by using the address information via a bearer 

set up between the mobile station and a gateway apparatus 

connected to the external network. 

 

[8] The mobile station according to claim 7, wherein 

in the registration procedure to the communication 

an attach request transmitter unit configured to transmit an attach request to
start the registration procedure to the communication network, the attach
request not including external network identification information;        a
communication information acquirer unit configured to acquire external
network identification information which is identification information of an
external network associated with the mobile station and address information
associated with the mobile station from the switching apparatus, in the
registration procedure to the communication network; and        a
communicator unit configured to communicate with the external network by
using the address information via a bearer set up between the mobile station
and a gateway apparatus connected to the external network. [8] The mobile
station according to claim 7, wherein in the registration procedure to the
communication network, the communication information acquirer unit is
configured to acquire a plurality of pieces of external network identification
information for respectively identifying a plurality of external networks
associated with the mobile station and a plurality of pieces of address
information associated with the mobile station, from the switching apparatus;
and        by using one of the pieces of address information for one piece of
external network identification information selected from the plurality of
pieces of external network identification information, the communicator unit is
configured to communicate with the selected external network via a bearer
set up between the mobile station and the gateway apparatus connected to
the selected external network. [9]The mobile station according to claim 7,
wherein        a plurality of different bearers are set up for respective types of
communications to be performed with the gateway apparatus by the mobile
station;        in the registration procedure to the communication network, the
communication information acquirer unit is configured to further acquire a
plurality of pieces of bearer identification information for respectively
identifying the plurality of bearers, from the switching apparatus; and        the
communicator unit is configured to communicate with the external network
via a bearer specified by one piece of bearer identification information
selected from the plurality of pieces of bearer identification information in
accordance with the type of communications. 
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network, the communication information acquirer unit is 

configured to acquire a plurality of pieces of external network 

identification information for respectively identifying a 

plurality of external networks associated with the mobile 

station and a plurality of pieces of address information 

associated with the mobile station, from the switching 

apparatus; and 

 by using one of the pieces of address information for one 

piece of external network identification information selected 

from the plurality of pieces of external network identification 

information, the communicator unit is configured to communicate 

with the selected external network via a bearer set up between 

the mobile station and the gateway apparatus connected to the 

selected external network. 

 

[9] The mobile station according to claim 7, wherein 

 a plurality of different bearers are set up for respective 

types of communications to be performed with the gateway 

apparatus by the mobile station; 

 in the registration procedure to the communication 

network, the communication information acquirer unit is 

configured to further acquire a plurality of pieces of bearer 

identification information for respectively identifying the 

plurality of bearers, from the switching apparatus; and  

 the communicator unit is configured to communicate with 

the external network via a bearer specified by one piece of 

bearer identification information selected from the plurality 

of pieces of bearer identification information in accordance 

with the type of communications. 

[10] A subscriber information management server used in a mobile
communication system in which a mobile station performs a registration
procedure to a communication network including a switching apparatus by
transmitting an attach request, the subscriber information management
server comprising:        a manager unit configured to store the mobile station
and external network identification information which is identification
information of an external network in association with each other, the external
network being connected to a gateway apparatus; and        a transmitter unit
configured to notify the switching apparatus of the external network
identification information associated with the mobile station having
transmitted the attach request; wherein        the transmitter unit is configured
to determine the number or type of pieces of the external network
identification information to be notified to the switching apparatus, depending
on an ability to set up a bearer of the mobile station.  [11] A switching
apparatus used in a mobile communication system in which a mobile station
performs a registration procedure to a communication network including the
switching apparatus by transmitting an attach request, the switching
apparatus comprising:          a first receiver unit configured to receive, from
the mobile station, the attach request to start the registration procedure to the
communication network;        a second receiver unit configured to receive,
from a subscriber information management server, external network
identification information associated with the mobile station having
transmitted the attach request;        a setting-up unit configured to set up a
bearer between a gateway apparatus connected to the external network and
the mobile station on the basis of the external network identification
information received by the second receiver unit, when external network
identification information is not included in the attach request; and        a
notifying unit configured to notify, to the mobile station, the external network
identification information and address information which is allocated to the
mobile station by the gateway apparatus. 



31 

[10] A subscriber information management server used in a 

mobile communication system in which a mobile station performs 

a registration procedure to a communication network including 

a switching apparatus by transmitting an attach request, the 

subscriber information management server comprising: 

 a manager unit configured to store the mobile station and 

external network identification information which is 

identification information of an external network in 

association with each other, the external network being 

connected to a gateway apparatus; and  

 a transmitter unit configured to notify the switching 

apparatus of the external network identification information 

associated with the mobile station having transmitted the 

attach request; wherein 

 the transmitter unit is configured to determine the 

number or type of pieces of the external network identification 

information to be notified to the switching apparatus, 

depending on an ability to set up a bearer of the mobile station. 

 

[11] A switching apparatus used in a mobile communication 

system in which a mobile station performs a registration 

procedure to a communication network including the switching 

apparatus by transmitting an attach request, the switching 

apparatus comprising: 

  

 

  

Abstract NETWORK REGISTRATION METHOD, MOBILE STATION AND
SUBSCRIBER INFORMATION MANAGEMENT SERVER        A network
registration method according to the present invention includes the steps of
(A) transmitting, from a mobile station (UE), an attach request; (B) notifying,
at a subscriber information management server (HSS), a switching apparatus
of external network identification information which is identification
information of an external network associated with the mobile station (UE)
having transmitted the attach request; (C) setting up, at the switching
apparatus, a bearer between a gateway apparatus and the mobile station on
the basis of the notified external network identification information; (D)
allocating, at the gateway apparatus, address information with which the
mobile station connects to the external network, to the mobile station; and (E)
notifying, at the switching apparatus, the external network identification
information and the address information, to the mobile station (UE). Fig. 7 
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a first receiver unit configured to receive, from the 

mobile station, the attach request to start the registration 

procedure to the communication network; 

 a second receiver unit configured to receive, from a 

subscriber information management server, external network 

identification information associated with the mobile station 

having transmitted the attach request; 

 a setting-up unit configured to set up a bearer between 

a gateway apparatus connected to the external network and the 

mobile station on the basis of the external network 

identification information received by the second receiver unit, 

when external network identification information is not 

included in the attach request; and 

 a notifying unit configured to notify, to the mobile 

station, the external network identification information and 

address information which is allocated to the mobile station 

by the gateway apparatus. 
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Abstract 

 

NETWORK REGISTRATION METHOD, MOBILE STATION AND SUBSCRIBER 

INFORMATION MANAGEMENT SERVER 

 

 A network registration method according to the present 

invention includes the steps of (A) transmitting, from a mobile 

station (UE), an attach request; (B) notifying, at a subscriber 

information management server (HSS), a switching apparatus of 

external network identification information which is 

identification information of an external network associated 

with the mobile station (UE) having transmitted the attach 

request; (C) setting up, at the switching apparatus, a bearer 

between a gateway apparatus and the mobile station on the basis 

of the notified external network identification information; 

(D) allocating, at the gateway apparatus, address information 

with which the mobile station connects to the external network, 

to the mobile station; and (E) notifying, at the switching 

apparatus, the external network identification information and 

the address information, to the mobile station (UE). 

 

 

Fig. 7 


