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, GRRREBEMOMI 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 M&TagerkeRE procaddredNantcai O8M [(Sessien Matagement) psocediRetzRe processed in

sene&[0004] 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



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
communicationswyitiethecexternal network (PDN). [0006] Meanwhile, as for the "SAE (System
Architecture Ev? Iﬁ%? 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 tragsnihandrecese afFIFSpacketat ampbiien(Always-Orhe®C07png  In the SAE, a

scheme is propgsed ig which tpe estaplishmc%nt of a connection to an external nftwork 1@efault IP
. ) PELIQ ( Ime O e ~ugser, o ctually ~complete e
Service) is comp?eted while the user performs an attach proce%ure to a communication network, the

attach procedurestieinyispgecifiedain thediTEe fliongtTenm Evotuticn) hSew Norniaiert Decument 1).
[0008]

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.



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 proeess for authenticating the mobile station UE is performed among the mobile station

UE, the switching appafc%ltu%MMlS:_2 servin? SAE-GW, and aﬁasi%t%ﬁlcriberrilnfogmeat;(g&g?enagement
I t

server HSS (Home Subscr eerpServer).’[Oaﬁ °““In t%rp g% ecgvtvf'tcﬁing apparatus MME and the

serving SAE-GWtaansmitUtpdatedeocationgdo theosgbsdribemmformatioremeamagement server HSS,
"Update Location”.notifying the subscriber information mana ent server HSS of location information of
the mobile station UE. (D012] - I Ste S3008 the bULoayber mfeimaton maiagemant server HSS
transmits subscribepinformationsofaherrnobile station UESto( thenswitchingrapparaties MME-and serving
SAE-GW. [0013]0011dhn 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 béarét i set Uphetiveenv ihesradio base staticn'@NB the swisching apparatus MME

andthesen"ngéiﬁgéﬁméansmit”UpdateLocation"txathesubscriberinformation
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



[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 gatewstapparatasiPDN SAESGW farsthe .extéeried hetwork, 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 (Acce®3 POHRISURE QF sPEEIfINYENTERR rnal network (Default IP Service) to be connected.
However, such %(Hlﬂ%l n 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 betwesrethermabile stationdJ Erambacdmirinicatiomaetwodc(inclkedirg the radio base

station eNB, the switghing apparatus MME and.the, SAEGW)LIQ018], 1e 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, 1if a U-plane transmission
path in the attach procedure is set up for amobile station which
does not start communications immediately, the U-plane

transmission path causes a problem of unnecessarily occupying



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 inventioreias beesomadesin consideration of the above problems, and has an objective to provide
a network regist[r%igg]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 establishmémistoothesexternalvretwionk Wwithoot enmecessarily oteudpyngtradio eésources in a
registration pro%%%ugeogovg corrgglluennil%ati%n gertl\évgrkh [OOQDZJOJC ivé f{rg,t }grsggcagf ;jh% Dresent invention is
summarized as a network registration method in which & mobile station per]forms a registration procedure
to a communicatfoniagtwedrkdncluding @switehing apparatusaanda sabscriber infosmatioarmanagement
server, the network Jegistration method.ineluding.the steps, ofs (A) ransmitting. from the mobile station to
the communication network, an attach request for starting the registration procedure; (3) notifying, at the
subscriber inforamaticre firanagement serverntheadwitehiing dpparatusskaxtenalatetwork identification
information which, s, identification, infarmation.of an.external.nepwork assorigted with the pobile station
having transmitted the attach request; (C) setting up, at the switching apparatus, a bearer between a
gateway apparatiistcohnectet &y eesextelial retdark Bng theardbile sttionres the basis®f the notified
external network identificatior) information; (D) allocating, at the gateway gpparatus, address information
with which the mobile station connects to the external network, to the mobile station; and (E) notifying, at
the switching agp&réids, the external network identification information and the address information, to
the mobile station. [0021} ; . . inthedirst aspect inthe-sten (B the sybscriberinformation management
server can notify the switching apparatus of a plurality of pieces of external network identification
information; in thé St &) r a1 switehinerapparatis tath seb prrbéarer betwearriet Aiobile station and
each of a plurality. of theigateway gpparatusesdespectivelncennecied.to g plurality. of the external
networks specified by the respective pieces of external network identification information thus notified; in
the step (D), eath 8f-tHe pRifafForgateway dpparafises ean reSpectively Alldeate aspiees of address

information with;which-themaahile,station.cannects 1o the-corresponding ape atthe gxiespral networks, to
the mobile station; and in the step (E), the switching apparatus can notify the mobile station of the plurality

of pieces of extéfhalthétdtk identlicafich ihfstmation antd: fie- piecés o addrdss ihformation. [0022]

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



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 ofiexternal netwerkddentificatiorsinfonnatioattodye rotifiee tocihelswitchingapparatus,
depending on apo%l%iﬂt]y 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 informatiohntothe noétified te treeswitching Eppasatus, depending cretermisianad conditions of a

contract of the mopile station. [0026] A second aspect of the present invention is summarized as a
in ormag%g%er%all’rr}] gement serve n . Swltcnl

. . i th .
mobile station configure registration procedcuarg to & communication networﬁ%ncludlng a
switching apparates,theunobile station incldding: arf attachaeguest transmeitterlunitcondighired to transmit

an attach request, 1o start the registration procedure g the communicafion netwark; A gammunication

information acquirer unit configured to acquire external network identification information which is
identification inforimatiohusf anexterhalhetwbek assobrated withtthe mdbilésstatioh and address

information assgciated with %g@ﬂlgystggo%@r’%gtgggg@tcggb%gggagaetgsr@s@gg@ggﬁ ion procedure

to the communication network; and a communicator unit configured to communicate with the external
network by usingrthecaddresinformatiohiia abéarerssdtupbétweeriahs mebileistatonand a gateway

appamuusconqqudggg@ggygggw&gg@ggkOf 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



[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 externahaetwerderlentificatienrinformzaticn seletted frone the pluratifipofpieces of external
network identifi%atiqoneinrf]or{g’e%tior& tleg ctghn’émlsmilc@é%ri%nit can bre %%r%figuc{gd o P{gnmg{qicg%e with the
selected external network via a bearer set up between the mobile station and the aateway apparatus
connected to thetselectedogxtenmalretwbek s[0828pn . In the second aspect, a plurality of different
bearers can be F@&y ]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 informationtaequirer unitcare be configbired to-fptheB acquire asplosalityofpieces of

bearer identificatian, infarmation for, respectively identitying the plurality, of bearers, from the switching
apparatus; and the communicator unit can be configured to communicate with the external network via a
bearer specifiec bytdrre pieceeof béaretticlentficatiom inforrritionideleetetofrommtiver plutakity of pieces of

bearer identiication, infprmatipnin. aceqidance. withyfhe.upe.of communicatians, [90280..r,s A third aspect
of the present invention is summarized as a subscriber information management server used in a mobile
communication&ysteraria Whieh s mbbilecstation performs aeregidtidtforsprocetiure to a communication
network including g.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 informatich which'id iRieptifi€aién itforaiation st an exterhar neéfweikirrasdsssiation with each

other; and a tragsmifter, ypit contigured.to natify the, switching apparatys of theaxtemal ngtwork

identification information associated with the mobile station having transmitted the attach request; wherein
the transmitter BAi® FEEGAfgUTed to eeterminetheuMBEr6F type 6tipieeds of thidvekternalnetwork

identification informatiop to be patifiedto the;switching apparatus, depgnding-en apahility:of the mobile
station. [0030]
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



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 witlvéacheother;ramid a tnansmitier unit eonfigured:-toonotifyithecgwitching apgaratus of the

external network identificati% into({mattiop associateqwith the mol%ile station t'@vineqttranjsémitted the attach
re ective 1aentl ip) uralit O externa n OrkKs
request; wherein tﬁ% transmltt\‘ér unit is co%ﬁgare% tg determln% the number or type o?’pleces of the

external networksdentificatibrvinforrnationdo beenetified to the dwitghing apparatus, mepensling on terms
and conditions 81%aa%(éntract of Ehe mocbile station, JQQéé]wi th @j des ritieds%bocfve the present invention

. resg Informa hoaasso € mobi ation, f
can prowde a hetwor reglstratlon method, a mo ile station and a subscriber information management

server which make itspossithlérto quickly andssafelydstart communications witle aniexdermnad hetwork by

completing a copqection to;the external petwork Vééiﬁ*?eou%‘i%%%ceso%af”&%&%é,{Tg fadip resources in a
registration procedure to a communication network. BRIEF DESCRIPTION OF THE DRAWINGS [0032]
[Fig. 1]Fig. 1 is acserjueniceadiagran showing avroperaton of afmobilecbemmbuimicatiorysystem according

to a conventiongl technique. [Fig. 2]Fig. 2 is @ diagram showing the overall configuration,of the mobile
communication system according to a first embodiment of the present invention.
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



[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 H$8§iaatd-an EIR according ¢otthesfirsirembadimentohthieprasentc invéitiors

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. 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
communicationtsystemisiccordingttoce first embodiment of the present invention will be described. [0034]
As shown in Fi e 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 netwéik.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 1s 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 themobile 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

10



[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)inetwork which is an external network via an SGi interface; the PDN SAE-GW #2
is connected to a PSS @aitcket- Witchgd Stre.;lmiirgg gerg/iecel)eqleg\évo% \évhicahmis Sa&qloc‘?&tr(lerna(_!1 Iqetwork via
another SGi interface; the PON SAE-GW #3 is connected to an |-m0(l:|eg(Feg|stered tra%lemark) network
which is an extenpat aetwork Yia st remothier S@innterfacel 0037 tem NoteothdtpX 1tdenbtes an IP

address (address }r%fgr@aggamvgri]cch g)s alé%ceategebye@g PDN SAE-GW #1 and with which the mobile
station UE connects fo the IMS networ ; X2 dénotes an IP address (address information) which is

allocated by the PDN SVEE@GV\B#Z anﬁWJ:th ﬁ/hi@h @hé hobileastatiohddErcormects ¢o #e RSS ngtworl_<; X3
denotes an IP address (address Jpfarmation) whieh is allocated by the BRN.SAL-GW#3,and with which

the mobile station UE connects to the i-mode (registéred trademark) network. [0038] As shown in Fig.
3, the mobile camearmicatiory systepm 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®BEiHSADReFSEVFRRBARG \ QW FEBECAPENTEIAN-GW. [0039]

[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, 1is 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

11



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 ¥gstém M@Ddihed i aNbte shat; émihissembodmhenth dltheugikdescrdgtions will be

given while citin a mojtgile commuglécati.onts em qui[pé)% @;AlET_lé{qS E architecture wt&ose
standardization%aswgéen\ﬁln%earnway inthe %%S?és showniler: ig. 2, th% pr%sse%(t)?nnveecntﬁeon is not limited
to such a mobile cenminsinitatiokesdysternt anddréyriseappiietdova nrobife communication system

equipped with other ayhiteciure. [0042].,; , AsShown dn Fig, 4. the mobilg statign Ukinglydes a user
information storage unit 11, an attach request transmitter unit 12, an authentication processor unit 13, a
communication#aformationracuareramie 4 L arcomem (micatioreinforntaticte storage naitvds kand a

Con"nLuﬁcaKHl#NE%ﬁ'Bgoé%]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 S5/58 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
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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 attachoeguestifor stating arregisiratisn roce dusetdacbmmunicaticrinetwarkcNote that, such

an attach request does not includg ny pform%ion f%r. igentjcfyiipg an exter al netW%%( t%\wl@ich the mobile
station UE desiPersoﬁ)ecs:gr?r?eléE%Ofgi " The authentication proggssor' urﬁtefé: g con?igured to perform a
process for authenticating¢he ingbilé staliondyEtheMME anddhe HSS) withethry MMEiard the HSS.

[0047] In thaeﬁ%eagfi%tE%t%O”(BE%FQ&%%‘%‘?‘%%BE%%C’W € aa C%%@HQ‘CQE%PHIE‘%‘%Q%&Q? _
communication information acquirer unit 14 is conflgurea to acquire external network identification
information (Defaut-APN) for identifying an external network associated with the mobile station UE and
address informatmgljJE-lP address) of the mobile station UE, from the MME, and to store the acquired

information in the communication information storage unit 15.
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), IMET
(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]
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[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 furtfiéraeguize pieces of bearen sdentifcation informatioro (SAEhesaterdDs) for

respectively identi in% multiple bearers, from the MME Note that such bearer identification information
(SAE bearer 10} 15 ATk tec ty (s WML, (00RO Th co ML Sion mOAIoN Storage unt 15 5
configured to store,dodexarnple ccommunieatiom intormration including dhe ‘Defaalt-APN'cthe "UE-IP

address", the "SAE bearer D" and the Jike, as shown inFig, 5, J0051L, . . The."Defayll-APN" is external
network identification information for |d%nti?y|ng an external network which is associated with the mobile

station UE by threcHSS.aThereEclkaddress isaddressihformatioat(soch @S ale R aderass) with which
the mobile statign 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 s&t Hetween the serving SAE-GW and the PDN SAE-GW and which is used when the

mobile station UE Com%'%%tﬁﬁé’}é”ﬂ%ec%F?@%@%Q"é%% [9%53]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
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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 piéees of externah networkndentificativn informatia (D efaudt-ARYs)caresstoved in the
communication .iﬁiorma%ion storage “”E[el%ége commggicat%rhlén't 36 'is ']JLEJU{%%EO use address

information (UEl- e%argslsggfor a p|é§e of external hetwork identification information selected from the

multiple pieces lof @xternal svetwodik fdentificatiorn imdarivati 082 Brigetherebbto commuriedatedvith the
external network thgr's1 ese&ﬁ/f&t‘?d via an S5/S8 bearer set between the serving SAE-GW and the PDN
SAE-GW connected 10 the selected external network. [0055] When multiple different bearers are set
between the sefifig BAE-GW and each PDN SAE-GW for the respective types of communications (QoS,

for example) to be perf%rged%m%g]coglgogatiggflggmg{eiggmrglggi]_p%%r unit g_@_isl%onf@,ured to

communicate with an external network via a bearer specified by beareridentification information selected
from multiple pieees of beede tidentification informatiohg SAE bearerdds) storedfiprthetcommunication

information stor it 15 i ca it t f icati ,be perfor, with the
extormal networ%ﬁl[@ol(‘)ﬁé%ﬂ%&é nAccardance, with the tyne, of communications; (o.be performed
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 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
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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 thereirrsubsdrberiinforimeatiomicluding foreexample; ans"IMSI”, a "phone number”, a
"connectable AI?%‘E%]]"Default-APN (APN List, for example)", an "IMEI", "authentication information" and
the like. [0059] e "IMSI" is a subscriber identifier for identifying a mobile station UE; the "phone
number" is a phone nuiiber whichiislallgcated tocthes rivhilesstatiord Ek the<conmectable@APN" is external
network identifigation information, for ideptifying an external, netwark which js gannectaple to the mobile
station UE; the "Defaul-APN" is external network identification information for ident ing an external
network which performs aiconnettion preparatior process (sughnas ancS5iS8uredrerl $ettig process and

an IP address aligeatign,pracess) wheq fhe nobile station UE, perarms an.atach, pracedure; the "IMEI is

identification information with which an abllity of the mobile station UE can be specified; and the
"authentication infermatio*isdhformationy asedifde anidithehticationfprocess of thelmobie station UE.
[0060]

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 wunit 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 inFig. 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
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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 exterrataetwerklassociated withotheamobile sfationeUEcast the sutlyscriber iformation of the

mobile station YE.[0062] ;. Morgover. the subseriber,informetio trapsmitey unjf,23 maybe configured
to determine the number or type of the pieces of external network identification information (subscriber

information) to be naiiiesittorthe M N E¢ depending orrtheialility of tre medbillesstationi UE.JB063)]

Concretely, the subscriber information transmitter unit 23 is configured to notify the EIR of the IMEI of the
communilcCatl n WOTL K

mobile station tﬁPouagh the EIR interface ZG4, and thereby to acquire the number of SAE bearers which the
mobile station UB &ahlset at a time. [0064] Further, the subscriber information transmitter 23 may be

configured to determing e numbet oL Iype ASUGH a8 3 typg In whigh,yoice calls are;ngt, permitted) of the

pieces of external network identification information (subscriber information) to be notified to the MME, in
accordance with tethrsrandhegnditionsosta contractiofrthetmobilenstatidhndE.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 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
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[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 "IMEUEfroamthecterminalsabiitityt$torage sniti3%; whert seceivingnan inguigy Métuding the "IMEI"
from the HSS 3 %q% ansmit 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) TRefesrihg to Higs. 7 ahd:@)an opetationsofithieemobilé tondmuaicaton system
according to the first embodiment of the: presgptinyention wil e fescribed. [0088 ; 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.
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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] Thén StepSEI03; k&l priccesstfor authenticatifig the mobife statigh U& (the MME

and the HSS) i P%ggr@?ﬂm%@ggga@r‘%emogﬂg station LE, the M%\"Ezgsg%there'*r%s-s.@ogéalle In Step
S1004, the MME transmits an pdate Location for notlﬁymg the of location information of the
mobile station UE, to thenEl'SS.{0872)ciatnBtepi8h005-ctheo HES extracts finfodmatioant®efault-APN" for
identifying an e)ftsergr%!fg%[r\{g%q(o%s%%qgag%de\évi.tpyt{]ggmcqpe"em%tgg?noyEt'he mobile station

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

[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"”
fromthe 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]
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[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 ¢rarshits a pathrestablishiment regeestitostheridentificatign information for

identifying a PDN SAE-GW. s ec
"IMSI" of the mcs)%i%éf)ar%igér\lé o
In this respect, #the muoltipks "DefaufMAPNs? daridethésmultiple”piecesofidentificationinformationfor

C
. 1S
and requesting allocation o]?an

ifi ]E)y th PDNSAE-GW” trﬁe gath establis ment request including the
7 PasB e e an P énggreas%ot%gt&e mobile station. [0076]

respectively idm&i%@g PDN SAE-GWs" are included in the path establishment request thus received, the

serving SAE-G

SAE-GWs."

transmits the path establishment request described above to the multiple PDN
SAE-GWs specified bylthes tieces0dfddentificafion isfopmatiersfor’ tespectiViely idertifyifigp PDN

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]
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[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 MM canrsetogp @, bedrerh@ Defaulb beater fernéxaniiie) betweeht¢he PDN
SAE-GW and the [ncobi% statipnié0079] Note thg ,i\%zhen tr.ansmittin% _(t)he aﬁove-meptigned path

establishmentréndluesltff)tﬁemulﬁplef’%sNSAog-GV\fé??n tepjsclad:dB?r}[he sler}V|nrg;m§ E-GW sets up an S5/S8

bearer with eachesithetmuttipie PBNSAEGW P hothierwords, abearerissetepbéetween pach of the multiple
_PDN SAE-GWSe%@% }yﬁ g%%%'!leaswff“eonuécs)%Solhus Ianteeo §e1 11, tgg serving §AE-chg\l_gﬁnsmlts an ACK
including at least one "UE-IP address™ to the MME. [0851]1In tep 81015, the MME stores at least one
piece of informatienwassoeiatingetien MSHdfithermobileestation UEswithithe dUEVP address”, the

“identification infgration fogidentifying the aforementioped serving SAE-GW,: apd the identification
information for identifying the aforementioned PDN SAE-GW". [0082]

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. 1In 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 themultiple 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
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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 communicatiof informatior storagettinit 15 0085 1" o Secondly,i withs refetenceror Fig 8, a

description will be givgn of.an %%ec{géigg,plf ti}%gnobii%s%actilo . UE according to rgg%ii%mb%dignent after an
attach procedure to a communication network is compﬁete - Heére, after the attac procedure is
completed, only. dn:85/SBibeararfor Bestefforh typereommenicationsSsEsetlp’betweentthe serving

SAE-GW and the FDN SAR:GVY, [0086}, - A% shown in Fig, 8, when the altach proceduye to the
communication network is completed in Step S101, it is determined whether Or not the mobile station UE

subsequently stdris eoamhunicationsNn BStep®@102. [0087]
[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 Dbest-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
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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 determinedwiiethei onnot the QoS ®f ¥ communications is of "best-effort type” in
Step S106. [00%%]087]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 airequestétreseattingd radiothearer andamnbinbearer {RAE Y- tosthereby start
communications (\)%itlflter_le external&etﬁv%%rgspcoglrl + QN the other hand, when it is gleé%rer?ined in Step

AL t 5T -
S105 that the communication start request is not for communications v?ntﬁ the extérnal network specified

by the Default-ARHKt; or when RtisdeterhfineduntStép $106 fivat thet@o8iafatle dommericdtions 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" procédfin GPRS, in Step S107.

On the other hand, when it is determined to start
communications, themobile 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
S5106.

[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
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[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 p&cketrat anytimes@aheays Onied0e93to thMoreoverpwithrthewnobilé conemunication

system according to the first embodim f the present jnvention, multiple $5/S8.bearers for the Default
IP Service can S%ns%? ?J%pei(rjls’thaesa%t%c% ﬁ%feéﬁﬁ“e%éggﬁih"%ﬁ %lgldiﬁgr(ﬁcv%f?ﬁrtﬁelrrﬁo%%?égéommunication
system according t6 tke fitsttémbodiment of the present invention, the number or type of S5/S8 bearers
for the Default Il[Dog %\iice to be set up in the attach procedure can be controlled while taking into
consideration the ablility of the mobile station UE and terms and conditions of a contract thereof. [0095]

Additiqnally, witW@mbbﬂ@@ommni@étf@WSystaﬂ a@@d@dil@ toCMﬂstembadim@ytaﬁeme present
invention, only an S5/38 bearer (pathy) in 4 core network is setup n e attach,

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 doesnotnéed<¢o b&changedrineitdentalhys theowerent UStMaddes oot dhiald a BDefault-APN.
[0097] FU”QS{{QBEG’ \évitgl the mohile Mcrﬁmcrﬂun‘j’(ﬁt'on gggtem@gg%%rrging o H’ghg ificrgtcgir&ps())diment of the
present invention, a efauﬁ-&ﬁﬁlnls shareéd between the mobile station UE and a communication network.
This allows the snobitess statiohyU Eatbtdetermire witetlkemhonlyaobedrerdn airadio seetiendsi to be set up or

a new SAE bea&a)g1 |éset%ﬁ%% ggabllrsgggowggg 3&%@'@9 ccoarplnbuenlc%tlﬂqszwgheaf%§rta|en >iternal network.

[0098] Moreover, moBile communication system according to the first embodintent of the present
invention makes @opossible to reduce the number of signals in a radio section as compared to the

conventional way with GERS sinceg a goppechion to the efault I §§£Vi§§si§é%9%%@'§r‘é@ﬁ?°”'y an My

procedure. [0099] In addition, the mobile communication system according to the first embodiment of
the present invérttiort hrakesiit possiblectsishierten sdelayhin establishitg alcomméction to an external

network as compared,{o the way yith GRS singe.na SM procedure is reauired:: o, ug oc

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. 1Incidentally, 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 1is 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
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[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 presentinventioh whatsogvers [@t0t]aredNote that theventitehcortehtofilapaneseiPatent
Application No. 2007- 7%@345(fileg on llf\/l%rch 19, 2007) is incorporated herein by reference. INDUSTRIAL
APPLICABILIT\?%% As deséribed above, the present invention can provide a network registration
method, a mobilé® stdtion and a subscriber information management server which make it possible to

quickly and safely start.gommunications, with an,extermal nefwor by completing a conpection to the
external network without unnecessarily occupying radio resources in a registration procedure to a

communicationdwtwoik . UFius thegreséntinventionlisadvantdgecusivrradio conmmuhications such as

mobile communigatqns, GLAMS [11A pgiwork registratign mgthad inyhich g spobilg, station
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.
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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 infornca#amsvhich 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 thensasis:of the gotifiedtexiermad tietwork identificatiominfdrmation iwhen external

network identificati

apparatus, addre

fien, information is notingluded i the attach request;  ; o
SS mf%rmation%vith WahICh ?hg mocblfie station connects to fhe external network, to the

. a(t[)l)o%llonce tiv%y . at the gateway

mobile station;iand udin@Epnetifying; atdhe switching apparatusthrecexternalimétwork identification
information an(rjn the addere%g éréfro\r]rgratm@h éo Igg%rﬁg%?n% gtaltlsqtn.i%yhne Hg%%r rcec%stratsl)on method

according to claiarﬁaf?/vnhé]rem in'the step (

6 rl 1n% g
€ subscriber information management erver notifies

the switching apparatuscef @ plurality of pieces

transmitting, from the mobile station to the

communication network, an attach request for starting the

registration procedure;

server,

notifying, at the subscriber information management

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;

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;

allocating, at the gateway apparatus, address

information with which the mobile station connects to the

external network, to the mobile station; and

notifying, at the switching apparatus, the external

network identification information and the address information,

to the mobile station.

[2

wherein

]

The network registration method according to claim 1,

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 allatatesa piecelofraddress infosmatitohowith avhich thermaobiter station connects to the
corresponding one of tril% %xtgrn%!anegﬁ(?rkgsC to tsr‘lﬂei@%biilg sgatioglf apgls e tig tlpe step (Eg, the switching
apparatus notifies the moblfté station of the pﬁﬂurahty of plegespcﬁ external network identification information
and the pieces bt addressinforrhatiens {3t The aetworkiredistrafion anethod acterdingdesgtaim 1, wherein,
in the step (C), the switching apparatus sets.up different bearers for respective types of communications
to be performed by thé mobile S1ation. [4] The netark registration mBUd AGSOrding 6 dlaim 1, wherein,
in the step (E), the switehingapparates aptifies thel mobiletstationesithetexternal retveorloidentification
information andetggear%dr SS i@fv%r%?tigdnetrprgggh atn.attach shonse to the attac%g%queeoﬁt. [5] The

network registration method acco ing to claim %a ]h%r}ellnr? in the stléjﬁl(B),%ﬁe%% scriber information

management server determihes thiespunitder, or ¢y ofthe pieces b extermal metwork ifemtification
information to bgpr%%ggecdutsoe@e %‘@@%@991 eoﬂ;at_ugl ggggggl_ngaon an Ability of the mobile station. [6]

The network registration method according to claim 2, wherein, in the step (B), the subscriber information
management senvepidetérminey thé nuimbear ot itypenobthespietes ob externalngtwoti identification

information to bgoggt'éf' }pdmggsvgiﬁgwiqg apparatus, edferpaelndm%rtggys ggd &‘?Qdmc%‘ﬁ%f a contract of

the mobile station. [7] A mobilé station configured to perform a registration procedure to a communication
network including atswitchingdpparatus, the mobile station comprising:

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
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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 anetaddiess irformatioatassociate withtthermabiletstationcfromethe tswitching apparatus, in
the registration grg%qure to the congmunicéa\tionn eltr\lmork'hancri1 L& comm '%t%tor rHn]ioti onfigured to
communicate with the extérnal network by u%]ijneg e dddress information via a bearer sé Sp between the
mobile station axtcha 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 infosmatichfor mespectively weritifyingca phurahtycdofeextermsl metworkslassociated with the
mobile station %ge%)i%ralitx g&gi%%ees o(fE;'a)d,d;L SS in ogmatifgn as%(%%iatedc\{vétg rtﬂhe moebilg %tation, from the

. . SU criper 1 rma ana men
switching apparatus; and y usm&one of the pieces o address information for one piece of external

network identifieatiore infdetreationrseletted from¢heqpiurality offpidceofexternal eretworkidentification
information, the, scommunicatar,unit is. cenfigured to Gommupicate with the, selegted exterpal network via a

bearer set up between the mobile station and the gateway apparatus connected to the selected external
network. [9]Thesmobile statierriaecekding tdetaini?Z nwhereinerms agsldratioy ot differentbearers are set up

for respective types of communications,;to he 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 plyrality of hearers, from the, swiithing appargius,and, ., theLommunicaipr unitis
configured to communicate with the external network via a bearer specified by one piece of bearer
identification informegidnrselécted frovitthe pharalifrofsiecesof beateditestificatibh-ipfdridation in
accordance with the fype, of COMMUBICANIONSt at ion 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
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[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 informatipn afhan external etworkin associationonithaeaphi other, the extemal network

being connectegl otg ¥al I%%teevéagoa%gaqlaltus; gnqur 2 garg)sgnit{grctégitoc gfi urergaiip ng%iglotrk%e switching
apparatus of the exte al network identification information associated with the mobile station having
transmitted the aftachirequest; wheteiflorma the trafismittes sipitds configuredebotdetermineasthe number or
type of pieces of the q(t%rnal @etwork ideqtificattion information to be notifieg to the switc@ing apparatus,
! TUr. T K. th .th D i
depending on an éjﬁlﬁtyltoyse? upeaxbggpear of the mobile sataﬁéiﬁ.lﬁf]d A g%ltchlngeap%%rétues used in a

mobile commuritaticresystem i whichr almobilecstaticr pesforms addgistratiom proceduirerto a
communicationansgas'g\évg{lé jcneccliudingcwe gylvitchin% apgqrg%u{%% %rgns%gitting an attach reguest, the switching

N e Mmobl O SW
apparatus comprising: a%zlrst receiver unit conflgure to recelve, from tﬁe mOJE)I e stat?on, the attach

request to startdbezegistatioaprocedure to the communication network; a second receiver unit

configured to receive, fg@mj gi%ug%%rébgnfi@@gnﬂ%téo& rsn%@agg&ee%t Ssc;wg&%)ét@{%%l Qg;wgrgléidentification

information associated with the mobile station having transmitted the attach request; a setting-up unit
configured to setigra béaseitbetween aLyateway appafattstconneéctedrostheexterialatetvork and the

mobile station an the basis of the external netwark idenfification information received by the second

receiver unit, when external network identification information is not included in the attach request; and
a notifying unit éoAfigeditonotie tthemobilecstatior, freatédmal rrdiork dentification information

and address information.whish is allocated to.the, mohile staion by the gateway, apRaratys,

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 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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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 identifigatidn information \rhich isitlentification information tof aarexternad aetwarksassociated with
the mobile statipngkgllJ Q gg\rgrgg transcmitted thef grgach r%%%sg &({?ﬁg@étinﬁgﬁge .at the s¥vitching apparatus, a

nic 10n S 1N W e on orms
bearer between a gateway apparaius and the mobile ‘Station on asis o LtLhe notified external network

identification informatiost; DY) adogatinge at the gatewaynapparatus caddeessirformation with which the
mobile station connects tq ;[]he ext%rgg% network, to rgg% {Tﬂ:%k{irlue sga};[iorg t%ncq](E)enSteifé/{ng’t%t the switching
apparatus, the external network identification information and the address in oﬁ[natlorﬁ, to the mobile
ﬁaﬁon(UE)_ngbscriber 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 Dbeing
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:
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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 Dbasis of the external network
identification information received by the second receiver unit,
when external network identification information 1is 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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