DESCRIPTION NETWORK REGISTERING METHOD, MOBILE STATION,
AND SUBSCRIBER INFORMATION MANAGING 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 serverDaBAR&RDIMNates to the mobile station and
the subscriber information management server. BACKGROUND ART 0002]
Heretofore, GPRS (General Packet Radio Service) standardized by the
SEFAMORIS ikl RAGWhNGS Al ¢t iiiqué@B pefoFhAEdAMUANALGUBRGR IRER

F,{BQMR%WW,@I& ﬁé‘%%h@é‘? Network, for example) by using a

lar phone network. 0003] GPRS is specified such that an "MM (Mobility
Management) procedure" and an "SM (Session Management) procedure"
aﬁ%dyﬁpeﬁﬁegl%ﬁgnes 0004] For this reason, in the GPRS, when starting
communications with an external network (PDN), the user first needs to
pEPBAHhIa registration procedure (attach procedure) to a communication

network By @%é‘éﬁ&" %QB?F%Heré‘PQtIQE”tcSO&WHE\WQ PeSdeA ion
network (PDN) by using the SM 1 procedure. [000
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, 1i1n 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



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
3mmeerﬂ1ere has been studied a method of shortening the connection delay
dE d above and providing in a pseudo manner a state where the user

n transmit and receive an IP packet at any time ("Always On"). 0007] In
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reference to Fig. 1. [0009] As shown in Fig. 1, when an RRC (Radio
Resbupdd GGTRMY): connection is established between a moblle station UE
aﬁg(ﬂ)g dio base station eNB in Step S2001, the mobile station UE
transmits an attach request to a switching apparatus MME (Mobility
ManageMeanEntihg .anda sefoiig $AE-GIWPAR orfiey sd-eferférefal tecture
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network specified in the LTE), in Step S2002. 2 0010
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 inwhich 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 1n Fig. 1, when an RRC (Radio Resource Control)
connection iIs 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
(Mobi lity 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.



In Step 52003, a process for authenticating the mobile station UE is
performed among the mobile station UE, the switching apparatus MME, the
SAE-GW, and a subscriber information management server HSS (Home
Subscriber Server). [0011] In Step S2004, the switching apparatus MME and
the SAE-GW transmit "Update Location" to the subscriber information
ndiEdEment server HSS, "Update Location" notifying the subscriber
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ghrhodn oA sHY anas RIS NE BVWRIF dSexteinaenSwasik i PDN). JeT YA Dh-
S 07, an IP bearer is set up between the radio base station eNB, the
switching apparatus MME and the SAE-GW. [0015] In Step S2008, the
switchind Bpke RS2 MMIE il Bid BAH-@V/RPPaNahita M\t 4t rEBpoviiefol
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procedure to the communication network, to the mobile station UE.
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information of the mobile station UE.
[0012]

In Step S2005, the subscriber iInformation management
server HSS transmits subscriber information of the mobile
station UE to the switching apparatus MME and SAE-GW.
[0013]

In Step S2006, a U-plane transmission path (route) is
established between the mobile station UE and a gateway
apparatus PDN 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 SAE-GW.
[0015]

In Step S2008, the switching apparatus MME and the 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



[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

(%qgﬁsogggg ) SPEG external network (Default IP Service) to

be connected. However, suc |ncIu5|on has a problem of causing a security
flf@0ded to transmission of information on an external network in connection
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However, if a U-plane transmission path in the attach procedure is set up for
alifiBbifd station which does not start communications immediately, the
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radio resources. 4 [0019
that the attac 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

radio resources.



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
wiP@L® linnecessarily occupying radio resources in a registration procedure
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request; (C) setting up, at the switching apparatus, a bearer between a
gbeAASY EPBAPAUBI E6RAEKRJED theCORBIHHIGRENK BRABWAEKODIle station
FGBQO aS|s of the notified external network identification information; (D)
allocating, at the gateway apparatus, address information with which the
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information and the address information, to the mobile station.
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

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
pli@et/Jof the external networks specified by the respective pieces of
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the number or type of the pieces of external network identification

imdHrakdty 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, iIn 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

of the pieces of external network identification information



6 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
mubileestatidn D261 A Jdvonshddpdatng the paesdntsSnveei@anéing on an
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the communication network, the communication information acquirer unit can
ba%offigitel ke athakaQpIGRITY o pRitedo 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 1identification information which 1is
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

of external network identification information for



of external network identification information for 7 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
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communications. 0029] A third aspect of the present invention is summarized
agx&exmakripeti#blmation management server used in a mobile

[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 iIn which a mobile station performs a

registration procedure to a communication network including a



communication system in which a mobile station performs a registration
procedure to a communication network including a 8 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
ofanti@ntl appaoektinsasyocitwmniitetud athext&ndha reqsedtter Utiie
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determine the number or type of pieces of the external network
[0030]

A fourth aspect of the present invention is summarized
as a subscriber information management server used in a mobile
communication system iIn 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 iIn 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.



identification information to be notified to the switching apparatus, depending
on terms and conditions of a contract of the mobile station. 9 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
ekt®idallnetwork by completing a connection to the external network without
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system according to the first embodiment of the present invention. [Fig. 4]
FinneressandibhaPblidRingranfdl a mebik Igtgsoni Accdrding to tiiatilan

egmm of the, PSRRI FB@H&SW HelgvoHkg. 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
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[0032]

[Fig. 1] Fig. 1 1s 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 Tirst 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 1s a diagram showing an example of
communication information stored iIn 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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[Fig. 6] Fig. 6 is a functional block diagram of an HSS and an EIR according
to the first embodiment of the present invention. 10 [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 diibgdinidnt of B pré&sens investoIEBES T MO@EIFOFhowing an
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(%gg@gﬁeﬂwtilgggﬂyigﬁgister) ; and multiple PDN SAE-GWSs #1 to #3, in a
communication network. [0035] Further, in the mobile communication system
according to this embodiment, an EUTRAN (Evolved Universal Terrestrial

Racia MEpRSTOISIWRHRY MIKCHIFaR RECERYBRIYBFK. is connected to a

mobile station UE via an LTE-Uu interface, is connected to the MME via an
SLa@3Elinterface, and is connected to the serving SAE-GW via an S1-U

inteHAss gl 3fion 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 iIn Fig. 2, the mobile communication system
according to this embodiment includes: an MME; a serving SAE-GW;
an HSS; an EIR (Equipment ldentity 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, iIn 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
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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 11 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
PEHNBAK-GWA #8 iSEannotedfiacan i-thed @Dhedisterel tHetl arsadonmeoie
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connects to the i-mode (registered trademark) network. [0038] As shown in
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RekAd 1R8CHECBRARGT B AN AER theS AGTBHIE stZtidAnaNB Al thR askluRRs

SCfaér s &¥hiRu PRI SMSNS REALEE PRYUSEBANG,SYNNG DRASKEM AR
each PDN SAE-GW. 0039] A bearer which is set up between the mobile

BRI U Whtch-ERerIo HRStat e bhigenag td E e dheHos astNeie
okgorBHNEAloRs (QPS) ANl Lagh fiesd! e AP O 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 iIn 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 1s a switching apparatus which processes a control

signal, while the serving SAE-GW is a switching apparatus which
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be connected. 0040] The MME is a switching apparatus which processes a
control signal, while the serving SAE-GW is a switching apparatus which 12
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
thatpeetdeembodiaaty Althougmedesbidtontatillobelgivertande citihg SME
il kcati ipp ith LT itectyre:
R S L A
peesEtatventioiis/ seriimied3bEstdia mobtieeconamubicationmsysteat boid
applied to a mobile communication system equipped with other
architecture. 0042] As shown in Fig. 4, the mobile station UE includes a user
irf@Aatlon storage unit 11, an attach request transmitter unit 12, an

authentiGalipn-QraGeSPAML kb 6T MU CANGTL gi BRRLS, SERUHETHI
14, a communication information storage unit 15, and a communicator unit
16€00RSETHENIder iafdrhngtion Rebrabe GATNINEckiighrey sdestoraubeped
e L el
arayiskd feneideritifingsheheiwniltnsalion Gk, HiR theemandajention 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 iInformation 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

13



The user information storage unit 11 may be formed of a USIM (Universal
Subscriber ldentity Module) card which is inserted into the mobile station UE,
for example. [0045] The attach request transmitter unit 12 is configured to 13
transmit an attach request for starting a registration procedure to a
communication network. Note that, such an attach request does not include
atyanfeniatianforititadfyingesuesterfamestaktonghich thegichilsation

s { thenticati S
R e e R T e b
MG i &5 Spwithnhd IR Exapd kNEHDBL 0047 Fir thelrrgidifatiog an
PEOGEAHE (HAERAFRCGAIGA IR Eﬂ%‘%’ﬂ?i@%ﬁ&i}% ' 18€ desires to

communication information acquirer unit 14 is configured to acquire external
neand’CIdentification information (Default-APN) for identifying an external
nS%g associated with the mobile station UE and address information
(UE-IP address) of the mobile station UE, from the MME, and to store the
acquiredihratsenikipet Eommuneassaintoitktibd Aerafnfingused to

(W& JPrAne sPaisLal b PraG Akt R FRANEDIPes EARVBHEA(RRe

network, alternatively, the communication information acquirer unit 14 may
béMEo riir&b ¢o BRairal ulkbe Mueeard ekbendbRetwork identification
ir‘fg(ﬁaﬁ'on (Default-APNs) and multiple pieces of address information

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 1dentification 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

identification information (SAE bearer 1Ds) for respectively
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(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
14 identifying multiple bearers, from the MME. Note that such bearer
idenreifit affgm ngfonmbition (S Ak dearsr, IfrismaliboatdtMby tiOAMEEI05)]ch
T, catien | | i i igur stqr,
g e N ST A A TR
abdrady, MME'"SAE bearer ID" and the like, as shown in Fig. 5. [0051] The
lis{%g APN" is external network identification information for identifying an
externat network which is associated with the mobile station UE by the HSS.
The "UETPe adeipassniscaiiess ilfofektiahi@ichsdonagdr addvrets) With is

WOIEHF iRy F&P”&S@EBP&{EF&P”@Q&%@ the exirFoAREMSK FRFIRISRISN
allocated to the mobile station UE by the corresponding PDN SAE-GW. The
"anclpedinrg Ibhes HOEaLihtoriWAlion Fdredenifyity adlds?ss’beakbewhihE

i eelReEen Ihe SERUNg i RAE-GY angiheifDRgAESGW and which is
used when the mobile station UE communicates with the external network.
[d8$¥814s shown in Fig. 3, one external network may be associated with

multiple pgges o PAFITSHBNOMRIIANARG PSR He HRHICTUIRM FFPTRE7BN
information for 1identifying an external network which 1is
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

in the communication information storage unit 15.
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[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
ub@@&F L5 0054] When multiple pieces of external network identification

formati
informa e 15ﬂthe ipi: nj% ?ggggogqﬂégégwg[n%ﬁv%@dgﬁ@ té%”uon

storage uni nicator unit 16 1s confi use address
irfoifrastien (OIE- I@aaatdsé)AiBNa)p@ce of txtrEdali netgk ademtificbdahion

::Feﬂn ?MB‘E?SJFCE%JE FHJ“ pée p'ﬂ‘fgs%r‘ﬁﬁﬂﬁ{ﬁ‘é&?ﬁ?"’%‘ﬂ-t 16 is

catlon mformatlo there y to communicate with the externa
n@mimm%d@cmua@fs&sa wEaraeddioiet@ident theader@ng SABIGRY

apfdpe BP'S%’?&\W&@HM&F&GQcﬁ%rﬁtﬁF?&%Q?Gneiqﬂ‘&?‘rlnﬁ‘i%?ﬂ%é?gé%d

When multiple ditfferent bearers are set between the serving SAE-G
ehtpPEReS AEIEIY fer hiterapcefivexysesal mﬁwmﬁfcatﬁmt(tjasaﬂon

SXATARLICIBR PEHRIMIROYERG MOPIEomiAHNEREe thi EAMEHLICAIRE FAY )

16is conflgured to communicate with an external network via a bearer

spetifiedloytiearsadeptrchtivhanfimatiénGehaass frope hieteeprecthe
of bpaieigdeptfieation nferpaipn (SAE bRAGSHRS: tared IHE selected

communication information storage unit 15 in accordance with the type of
cekanARkiiBAEWE BE-performed with the 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 1is configured to
communicate with an external network via a bearer specified by
bearer 1identification information selected from multiple
pieces of bearer identification information (SAE bearer IDs)
stored iIn 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

to acquire location information of the mobile station UE
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[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 to acquire location information of the mobile
station UE 16 included in an "Update Location" transmitted from the MME,
andcludsgisier dre Topatatreinfooatiion’ oftthansobliéedafivanUENENMME,, and
c | [ iper [
o g s e
"IMSH, aophonégaiibernatwonkectable APN", a "Def ault-APN (APN List,
f ple)", an "IMEI", "authentication information" and the like. [0059]
The "IMSI" is a subscriber identifier for identifying a mobile station UE; the
"phone nlingbevbiscr phenel nfieiea WIGioH 19 higears to 2RI misikfdatived

U 1% 1SPRREFIANSOBIL B BSIIA AR BH IRRITRAINY, 'HOFBRUGR I,

identifying an external network which is connectable to the'mobile station
Um tHdSbetaaltAroneisiexkensl retieemngekahdsionNinfamagdaudit—APN

iqetpilying prgextegng! nelyorltwiish pedgrms. gyeprnection, RIRRA QR on
process (such as an S5/S8 bearer setting process and an IP address
alod@iompictessNehdmend ksBbile station UE performs an attach
p[@@ﬁgg{re; the "IMEI" is identification information with which an ability of the

mobile
The “IMS1” 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” 1is external network identification
information for 1dentifying 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 1is
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.
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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 UEfrom the subscriber
information storage unit 22, upon acquisition of the location information of
tH®Bhlle station UE, and to transmit the subscriber information to the

MME. 1 6 ribeg | ion ' [ b
configur(j-(fP t% %ggéﬁﬁimﬁém%%ﬁ%%eﬁ%@?%%hr%]:i;gi]%%stéﬁt? n be
andrhdgrnzg chdiovdikadsniificandio imfatrharioQl IS &dadiesA R NG idd iBiehnigyitige

O A ik YR BT i M B

nformation of the mo
irfoahatidit t/iOnifier udept ifalige aorexgtestad degdinine arsaGhdted

of pif PhENGISARS Sfsrignabpetwark fentiiicalpdaiorpatiam GRS her
information) to be notified to the MME, depending on the ability  of the mobile
st rmgel jeosdjatdnbrddEly, the subscriber information transmitter unit 23

[ fiured 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 mobiNOSRABAIELBaFsOSar Baghd fdosaption 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 i1s configured to notify the EIR of the IMEl 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
inwhich voice calls are not permitted) of the pieces of external
network identification information (subscriber information)
to be notified to the MME, iIn 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.

The terminal ability storage unit 32 is configured to
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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
irsthodes an ‘redeihtedaed Znandzetefminbleabitiy SAérdyauritS25qtkable

. - g : p " and
B A T T e
oftrer MR Masdenndare speaksymatotifer spdeying tie modd|lef sieation

mlﬁb,ileaﬁt&ti?g !l"tl;:rn‘?éﬁi ' ogmlggrcg ?pagh%f thed MEL. [0066] the HSS

interface 31 is configured to acquire the "number of SAE bearers settable at
altfé6aAssociated with the "model name" formed of a part of an "IMEI", from

the termipal QRiRY; SQIARS N 33 SNETFIRRRNAG ALY Eling s r

"IMEI" from the HSS, and to transmit t_he "number pf SA b_earers settable
aoh Hhke"heane F%S&Jélabégp@ﬁs@ folthe ’ir@ﬁﬁ%[@ﬂ@ﬂ W@ﬁér&h@n“cﬂTOdel

Mol CRIpRMIIERI ANy AFFOTIRG %0 RS nEMBOPLPRIhI PAB ity
Invention) Referring to Figs. 7 and 8, an operation of the mobile
cokfhagr atitts33iewhacbrdif g B i e bbdi kgt Wi kR BresehVEL™

gﬁ%mqtf_rhévws_*ﬁ,eb%ﬂ@%&ﬁ%@ﬁrﬁ'mﬁiﬁ%é?feﬁegﬁe Keler's 3ettable
escription will be
at aptime” to the HSS as a response to the iInquiry.

[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]
In Step S1003, a process for authenticating the mobile
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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 51001, the mobile station UE transmits an attach

reguedstoto e (INEE NiViorded t&peMfits®) the eadio preskdinen tHe mobile
c lcatipn rkein P,R1002:0070] In Step S1003, a process for
a%gug}ri%ﬁf‘ig]%’the néllsg\ﬁyeé fzt(gtaﬁ?o%n %%S(the MME and the HSS) is
pkdarhed among the mobile station UE, the MME and the HSS. [0071] In

Step S1004 a it ; ion tifyl H
of Iocaticc))lr?] irTQi‘or I\aét?(c?nogf’ tnr?eﬁ% m@bl Jﬁ%ﬂ%ﬁﬁ%ﬁ tHgf(I%éSt %%%%?ir?%teﬁér
1006 HE 81 SBeeRfa s ihesmatdn 'DEsama N ootk nelinteasitation
eyternghngionkassociated with the mobile station UE. 0073] In Step

S1006, the HSS transmits subscriber information to the MME, the subscriber
ifl8fatlon including the "IMSI" and "Default-APN" of the mobile station UE.

0074] In Bleprapnd8e VMR EaRSIPIS SRR FSIARISIRCHSRAYPEL ipRe

serving SAE-GW, the path establishment request including the "IMSI" and
“thefad BN Ty e arobitexaednnetwork 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 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]
In this respect, if the multiple “Default-APNs” and the

multiple “pieces of 1i1dentification information  for
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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 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

| esqheretive kitel et & BratignP DO BBEHGHES respetnal thilechaltiptee path
! A " and iple, "piec | ificgtjon i jQn 2
B Dy e A W s 6" SAe=8
etraishiishthegpathtret abddisbuctie keaiegtSidsAbedadoie @ Pagh

SO el S Y v
ARG SAE-uBectavelin StsmELHINGEPDISACIGW

aflgeates 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 N[0b S E6R S 1010, RINSE/Es Blardilieaskan petvidemeil PEN
SAUEQY 206188 SPYEHRAFoBT e SRGURURIOUR A ERATBh IRLBRAIR

between the PDN SAE-GW and the mobile station. Here, such a bearer is
sénadud tngaidakhecats alldealés ainsas” vkarthersabuhBdrivtieCW -

staitpygin 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. 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 1D 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.
[o080]

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 “IMS1” of the mobile station UE with

the “UE-IP address”, the “identification information for
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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
AGkenhefding attbeast afier€hBit eoltedssSe e yIMEAEO0B1]'In Btdp the

SR i EsIRTes 2 l6gst presjece of dpfomalon AFGORING erne

he mobile station UE with the "UE-IP address ification
irfdamanen tdorEdiddpiifdAg the aforementioned serving SAE-GW," and the
i 88%’5iation information for identifying the aforementioned PDN SAE".
[0082] In Step 51013, the MME transmits an attach response including the
"Default-NPNSteie '$101P .adtihesdMNndtiienSNE sheaite Bitragith&enpoinse

SEHOILH ndP £RE M00¥8 SIRUNBNE. {9Q83] Noje thah fae MM @Y. «saE

separately transmit the "D@fault-AFTN_", the "UE-IP address” and the "SAE
beepdieD'16” € Hamireoktblieorstgtibond molie thaidiedH afekation UE.

tr;@@gg ing 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¥@te cbR#hunicion iMiEimaiRn steeRgd akabls 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
“Defaul t-APN”’, the “UE-IP address” and the “SAE bearer 1D thus
received in the communication information storage unit bl5.
[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 1is
completed, only an S5/S8 bearer for best-effort type
communications iIs 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 iIn Step S101, it is
determined whether or not the mobile station UE subsequently
starts communications in Step S102.

[0087]
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[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/He088tAbssitevie im Fig B nwitetichetatidckcprogstileateaahs , the

CABUR YRl Bﬂ“UB”E%EQﬂgJ%WQ 5168 Q{Q% sl 9%@&%%&@%‘?&5

or not the mo e station sequently starts communication
5§Oatﬁ)087] 2250¢hen £193etemtindd nidk to l;tartd)‘@hﬂﬁnm‘tﬁﬂlontoth@tart
Jél)ﬁgransmons to and stays in a stand-by (idle) state in Step
8103 untl It IS determined to start communications. [0088] On the other
hEﬂ@S%en |t is determined to start communications, the mobile station UE

transmitsg comumygigation, iagt regues! 1§ hejeomyppnicaionnepyorkda ¢
Step SlO4 [0089] When it is determined in Step S105 that the

CEATMUNILEEEAOBEHRE SR Td 603 LREPRINE AIHISIRAE e OnakH ertlBrk
SB%&'F’EdJ@é{U&Qe{%"Eﬁ\?'\&dﬁmhﬁ;ﬂﬂ%ﬂ'&‘ﬁd r‘f@’&&@?koﬁ HOHQE QepLf the

communications is of "best-effort type" in Step S106.
[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
UE and a PDN SAE-GW connected to the external network to be

connected, as in a “PDP context activation” procedure in GPRS,
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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
isidetetein&d 07 Step S105 that the communication start request is not for
\ix]gwﬂﬁications with the external network specified by the Default-APN, or
en it7is determined in Step S106 that the QoS of the communications is
nQOpeteddasttort aysk”, Efid endisile sfatidlo UH enakexnauregatt dor seNBitean

;&%8?85‘?{%}3%”%‘{% i Jgiiaten C?‘HEP‘?%%&FED%%‘?EE%N connected

e exter al networ C connected, asin a "PDP context ac ivation"
procedunéiithGRReS, moB il &5tepnBIO T CEIDD) (Syetelibes Al difectEof the

MapleCanupuiifaien o sisn Areeiding iabdst FSpodiment e rRssite
Invention) With the mobile communication system according to the first
effddeienYof By HrIsesmt A etHRCIVHRFPERAMODIlE OstatiGOUE PEeREA N

S a A R LR
ptidinnito |Fh\'$/@|éiﬁt91ﬁaﬁﬂ§'th’d(iﬁf 'p?tfﬁi!iing Tﬁ%\rﬁébud@%i\ﬁ.rfé?%l;iﬁlé to
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
procedure. Thus, a wireless resource is not allocated to the

mobile station UE which will not perform communications
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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
centrottss widlbtakaktamo dahesidetttarhthepaloitisdofite mebilestatleteiE
a@%n H“Lfeﬂ'%‘iﬁ?f’”éj&boi%g phasopuact H&‘?{e%é PRrl 285 UopR Y 'l@ﬁtm‘??
mobile communication system according to the first embodiment of the
pl&$¥i Invention, only an S5/S8 bearer (path) in a core network is set up in

the atiach, pigeadu i WISITSS CBRANER IR LoRaler B dtBring

mobile station_UE’w not perform communications "24 successively
atier tdatta€i pescedmogicimnpletod. Jdisequessigntadidmeedlileds.ca

OE AT ER e dAOPR] AT I dE NS MORI6, 607V BUSCAHPO-S YRS}

according to the first embodiment of the present invention, a communication

nBtRSTAMMERbESTteTHOBI& ¥ea I N oP EoDRTAUTE AN RYERPIRS -
thealiach RISFAOYIRISHTUARVBH: Thimet HSH M sPeeiiepbinnie thedaohilt

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

nBeasbi§Q befghrrgad - 00b7¢ Fietherhbre, Fd werfienlie Colinfiprcatist
SHSIEIN L2¢5x9Fd nPctonibig first embodiment of the present invention, a

[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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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
ebiddiihent of the present invention makes it possible to reduce the number

f sionals. ) r onal th GPRS
ince o o e e e HREAE FOR DA e ERRYTHARA e iy 11
pesdeikeug®099threagditiod i trenih aiilevsomnlithigatiawsesemt ateotdinge
i ) bad ; ) ’ blet

T B s ot 1THTE0
tHeoviae arb GHRSHindeser Bt chiedeiUte isTree @S ETEL0NME} MHEON may

PERSEALFYERIARRS hetRipbetrty ResnrdeteiPed ifsdfidhyaPg i rting

embodiment above. It is apparent to those skilled in the art that the present
irkietickhe aetliThkeantb sis@Renbddkhenpeseded Megaikl amelpldaad by

IO UMD SR PE RAHIEY O4RT BRSSO CEEHS GRS B b resent
departing from the spirit and scope of the present invention defined' by the
apPEATEANIAS. TpeRettree thi Ao ddiitRir altthecp ReAINSRR &t dRd 1S
PRER KRR RllURE1§R PRIRARCHOBNEARC vt tiaRdfripcbBUhe
present invention whatsoever. [0101] Note that the entire content of

JhPaRéde Patent

Note that the entire content of Japanese Patent
Application No. 2007-071634 (filed on March 19, 2007) 1is

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 1s advantageous iIn radio communications such as

mobile communications.
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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 connectiotLiblth® external network without
unnecessarily occupying radio resources in a registration procedure to a
communication network. Thus, the present invention is advantageous in
re[diib corimertisatisnsegithtathobilseimauicatides. 26m0bARASsaKcAon

ahfrﬁ‘:g'ﬁ”?ﬁ i Sehedon Pl?@e LU ATV B EALRIAL
OCE

ureto a co munl_catlon twor |ncl iIng a switching apparatus and
alstmlsmb@g isfosyikicini nga ARperhY Seanst, ahsuhaebikedgibrBdbRation

“ﬂ%‘ﬂﬁg&ﬁéﬂ&r'égl‘%é'?e FRES RO AL GIR Mol SRaFPaiAg

the communication network, an attach request for starting the  registration
pFétﬁatﬁR@P&Pﬁetlfymg at the subscriber information management server,

the switc appgﬁ%ﬁgﬁﬁequwwq{ﬁe|dg{ggppé|or§|£gqrmﬁtlog(yvh|ﬁl?e

is identiflc ation informatio an external network associated with the mobile

SRABIHRAGAY keihshateartke agBcRIAqedstrEsstindap, staetdnichthe
apgag@yﬁag REATBr REIUERE 2 gateway apparatus connected to the external

network (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 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 aplurality of pieces
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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
stelioex{2)rmad neeodd ke giseattd neethbdradaofdiratbicdaim 1, wherein in
the step cpber i | r otifie
s.witchingE %a)p)%ﬁg%a%?sg %f%gzmr%tﬁtéyrgo%ge&(ﬁﬁ@g% ext(}r%%léeeéig\%v(gr& a E@arer
idegifieatidihinfoeinblio stiatthensassl (G chi switkhirglagyrdttb s gatigyay
PEBEL-heiueen e mONIA UL AN SEE0 T AP IS AP e
apparatuses respectively connécted to a plurality of the external hetworks
spatieddy the teopksivepreddd efl elérnthaetiespeEiizatiieces of

InfoBRan et NoPRe uPRAIERd N SAHR RN AN ST SHG¥R4q ;

apparatuses respectively allocate a piece of address information with which
the mobikstdiien digeciPd-th€achrrezboiditg phersikhex@fngateway

nehyaksriR e mahilse siian; andJq iBe SieP (5). the Swdiching apRRIAlLS
notifies the mobile station of the plurality of pieces of external network
ideHERiERaEM aRforh Bl oA hahthd e eetdrled FEsd iinforeritivpc 3] THe the
NEBPRCISSIRHAL oMo aErROrdREdPIRIFI MRS N, o thensteRdbi 1e
the switching apparatus sets up

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 1identification
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
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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
regittvatién wiehad Giccatding td ol twdrerdin, ibehestepf(B)d tHe the
S iber inf I n - server determi e f
e e e o S B i
tietaslicthing 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
of@he of fise pribkardt dsaensiradianknaghotcarsoirddimgaton e pem 2,

noffied iR then SANEC.QEI%W,WHE’ JReOring: P FFg1Saed S RdiHags Rl A

contract of the mobile station. [7] A mobile station configured to perform a
r&gisatione bedcddae e cumhtniestibyinseafotitmdaderesasivietiagnal

ARBRAIIR: FELNLH1S SLAUITHCOMRLTRS L RBAUREN IRAVRSLY RFSEIIES Utihe

configured to transmit an attach request to start the registration procedure to
1t ideF R thi GRRA AEtForkd arasi ki eatidrerterrmato s erdikipnnitoT a

cepfigysdta, Acauite puisingl rRetErkrddentification information which is

identification information of an external network associated with the mobile
station and address information associated with

[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;

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
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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
7newdEi,in teregstrationgateedurd nd ti@@bmmu rdcaiorT 29 nedwdrk,is

f
R I e P L
restmtwﬁ hcriehoifyingfophadligrof Exrermasraebike hysouietetiivit nige a

um:ﬂitf an‘%)l o@deﬁf’é AUV HRGEFR T addigsplplrma el iﬁ%o%ﬁﬁ'le

le station, om the switching apparatus; and by using one of
tistplete’ orRddresy Infoachistisn edi aneeprsceddt exesthasaetivofrrrmation

dentificatiep dnformaionseleqisdi rom s Pigality pEBiPCeRal eXIfdhing

network identification information, the communicator unit is configured to
c@ﬁﬁﬁﬁﬁtﬁfﬁe Witk the selected external network via a bearer set up between

the mobilg stat ﬁfg[aé}ﬁ’et%?Q@{SV}S%EBE%?t%SPQQQCi%&m iefidone

external network.[9] The mobile station according to claim 7, wherein a
pRAERS ef drrdientabdieyarkstdeptbf testdaivd nipesakion selected

COPBRUAEAHP0P AR ITeed LR areritaNe pRBRIEHRRY IS Skl

station; in the registration procedure to the communication network, the

coRFaARERBA OB AdGEET UANITE D RAGTAIIIER RRGIMCa te
Pl R AERIRARSREBE8 e rnal 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

aplurality 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 1is
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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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
cbiihunicatiohscsd jed] A stibsvetdoimforanaiEmardnagenvent sssedr used

i%ébWé’%%fﬁ%mﬁB%lEi‘Hﬂnsgﬁ‘ém ih ‘Wﬂiférﬁm@? Fé?‘eﬁﬂ%ﬁo PBrms
reglstratlon procedure to a communication network inclu INg a sw tchlng
appeegilstinatrps mitduedu ratdch acouestitheatibsc bt maddnd ing

i : i fi f
o ATERSh I AN SARIRPELHY SOTAEOHIRIE the
idisichiiba ll’nfijﬂmtdf_céh féﬁft&ﬂ&l"ﬁétﬁv@ﬁﬁﬁe&smaﬁ &8 WigT each
other; ang ARG ‘E”@o‘fﬂ?ﬁ(@wgg OB e RWHC P ¥ APRAERBIF 2hd

the external network identification information associated with the mobile
seafiepmaling nekheaiitted frenktthoatiest; wHikerngf pansiitteeunit Is
CoRHLA R A S MING RS RBAT ClyPe Piecaehile ©HENR MEWRHK
identification information to be notified to the switching apparatus,
dapenairtdeandiineaciheoiddlie s28ton. [11] A subscriber information

managergepl- SRR ¢&SF i tMeBHE FOIPBYNERIRB SR THE WiFRhing
mobile station performs a registration procedure to a communication network
irﬁﬂ’tﬁ’éﬁﬁ@tﬁ%\ﬁffcmh@ Qﬁfﬁ&*ﬁ?@é U&‘ef%ﬁ’é’lhitiiﬁgrﬂﬁ hnget !@&ué@f‘f Pr@ation
SHRSHARBIPTPHON FRBNABVTEEL SHUBTEAMRESTIY 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.

[11] 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 1identification information which 1is
identification information of an external network 1In
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
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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 31
agtithebquesyedtereivhereeransmitter unit is configured to determine the
number gy ‘é(p‘EPérﬁ’é%fﬁst8frth8n%eri‘§' %%H‘éﬁﬁd‘?%’&“flES‘“%l’égBH 'opHa
be notlfleoPto the switching apparatus, depending on terms and conditions of
arsorercost typenobilel ecativpnf3the external network identification

information to be notified to the switching apparatus,
depending on terms and conditions of a contract of the mobile

station.
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