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 servelPBACRIBT TOMtes to the mobile station and
the subscriber information management server. BACKGROUND ART [0002]
Heretofore, GPRS (General Packet Radio Service) standardized by the
BEHHW®E&lﬁﬂﬁiﬁﬁ@NﬁEﬁNaMﬂﬂﬁﬂQueM@@Eﬂbﬂﬂﬂﬁﬂﬁﬁﬂnﬁﬁﬁb&@ﬂﬁmﬁéhER

F‘E’BQ& %@{M&’ﬁl&ﬁgﬁlfets@%gletwork for example) by using a

lar phone network. [0003] GPRS is specified such that an "MM
(Moblllty Management) procedure” and an "SM (Session Management)

PERRSHI EA PTS PEPEESSEd in series. [0004]
[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
langoperod®f time for the user to actually complete the establishment of a
c?%%gr]ion to an external network (PDN) after initiating a process to start
communications with the external network (PDN). [0006] Meanwhile, as
for the "SAE:{8ystean AgchiteERFecEvelutiom)’ avhesestarndardizatiernisas 1ong

currentyundenizy o the JGPR, here has been siydieda metagdol . .

sﬁgﬁenlng the connection delay described above and pr Ing In a pseudo
neererla state whefesthe user caprtramsmit andmreséive awnolFk patket atfausy

time, CAlways Qnp). JOQQ71. <11 the SAk,ASCHEeMS IS proposed inwhich, |

the establlshmer% of a connection to an external network (Default IP Service)
isreompletedRVbile the user performs an attach procedure to a
cogppyhication network, the attach procedure being specified in the "LTE

(Long Term Evolution)" (See Non-patent Document 1). [0008]
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
péffoirtla registration procedure to a communication network (a

communi |é)n neté/\é%rggspemfled in the %TE) t(%[% 82002 0(%%%] obl
Step 52003 , a process for autﬁentlcatlng the mo Fe statio IS per ormed

antorig the ﬁﬁ@bliastaﬁorﬁdi@eme@vwmjmrtglapprammMMEttmersefﬁ\Eing the

SAE-G and a subscrlb?m;ﬁfor aetlon manaﬂgg%gnéﬁerver HSSu(gome

© nd b
S?Jvl%crc r Serv E% TOOl Stesbeé\é(l)?) the SW|tch|ng aapp?aratl% MME

ahdfitherseriing SAEGW ¢ransmit VEpdats LoBatien'Stoothersiescribarver) .
inggwﬁion management server HSS, "Update Location" notifying the
subscriber information management server HSS of location information of the
mobile statién ¢1ES J00¥2] the v Step SR06EPthesulssdtiberniAfohmation 1ng

%@%ﬂ%&&ﬂ%n S fansouts subscripen nformagion;of the, mabile, ;
station UE to the switching apparatus MME and serving SAE-GW. [0013]

ISty SFO06, SErpline ffaAsmissibAiath (Fowe) ives tamgheﬁmétWeé‘me

the, mobile station, UE and a.gatgway apparatus EDN,sepdng 3AE-GW.for an
external network (PDN). [0014] In Step S2007, an IP bearer is set up

bétwesnare radiotbade sieriohleNBL #itd switehing apparatus MME and the
sepdng SAE-GW.

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 THEWNVENTKON [00t6nent HowéE®: the 3ehéfie-prsposed 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
alta8RIMeUREU RF (registENNENTT@@dure) to a communication network. [0017]
while, the scheme described above is described such that the attach
request transmitted by the mobile station UE in Step S2002 may include an
"APN (Afcess’PointtNamejhspecifying errextdrnaknetvorkc(BefawitiPed as

SeLvies) to be connected, However, sUeh Inglusion, has a,problem of causing

a security flaw due to transmission of information on an external network in
cohnegtonbeforeestatilishment 6hseClirifiobetagse Areanthenticationk, in

Pragess is potyet completed between the mobilg statigp UE anda o 4

communication network (including theradio base station eNB, the switching
apparatus MMP andehe SAE-GW). [0018]

[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
starticommunications immediately, the U-plane transmission path causes a
pr[%l:bl?g] of unnecessarily occupying radio resources. [0019] The present
invention has been made in consideration of the above problems, and has an
objectiveTtoeprovide atnetwerktregistrationenethodiea mobite statioreanda of
syhscriet information management seryerauhich make i possible to.quigkly
and sa efy start communications with an external network y completing a
conpéctior establiskrmentito tke extérngd netivetk withcutdunrecessearily iber
oegyRYIngradio,[ereyIGRs.D aJedisirafionpipaeduie ie aqammnugigaton,,
network. [0020] first aspect of the present invention is summarized as
aaretwerk eégistration methohircwhichna mabite stationtgerfermaatwork by
regisration progedure do & communication.netwark ingluding 8 switching, .
apparatus and a subscriber information management server, the network
registration methedaackiding theostepyofn @A) transmitting sfeomcthe mébile 2
station.to, the;compunication netwark, an.attach requestdor, starting the
registration procedure; (3) notifying, at the subscriber information
mal¥aggment server, the switching apparatus of external network
identification information.which is.idgntification, information.of.an.external 4
network associated with the mobile station having transmitted the attach
réquest ) sefihy up farmeshiefing dpparatus’ BibdeardrriidtweBaE orms
gateway apparatys coppegtecdta the exdgrnal network and the-mobkile statiqp
on the basis of the notified external network identification information; (D)
aflotdting At the Bateway appifatus "addreSeShformansr wWithwiichk grgent
mabile-station ganngcts todhe extamnal netwarkyto.the mehilestation; @nd £E)
notifying, at the switching apparatus, the external network identification
infBrmiationand tHe address infimiation St tie hobile stafiofiCTIoZ 2t L/
the firal.aspect, inthestep (B)yibe subsaribet infermatiammanagementit ion
server can notify the switching apparatus of a plurality of pieces of external
netwehcideRiifichtion Mfdrhiatidl?-in thie step(CT e SwitéHing aparatis °»
can:sejiea bearer befwaen he mabilessiation and-eaeh-afra phurality of the
gateway apparatuses respectively connected to a plurality of the external

nefaks SpEdified by thé respedtivepiecdd bf Bxterndl netwdfk identfitation
infarmatian thus sotified;-indhestepdb)o eachufdbe plurality ©of gatewaypile
apparatuses can respectively allocate a piece of address information with
whictr e moBie StatiGh $BhheGts ‘E&?négctoar%’sﬁ&ﬁ&iﬁatdné% fhe exthar-
netwarkss o the mopiestation;sand ik the step(f)cthea switching apparatuss
can notify the mobile station of the glurality of pieces of external network

idetititication informatih 8hd e 5ietes o ddurdss Totmatior? 06229 e

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
aftaChmequést P024he adarthedfiist aspect, iinthe steép£Bjothe subiscriben .
inﬂ‘ apy Hion management server can determine the number or type of the
pieces of external network identification information to be notified to the
switching apparatds,rdeperdirg on amability eftthie nMibbile stationufB025]per
In the first aspect, in the step (B). the, subscriber information management,,
server can determine the number or type of the pieces 8f external networ
icamtiication infdrmatianltorbe novifiedfto the sudtching apparanes; dependng
on fers And. eonditions of a.cantract of the moljle station. [0026L,; A, ng
second aspect of the present invention is summarized as a mobile station
configursdito perfoanta vegistiationsproeeduee o Aheompinidieation thietwork d

includinga switching apparatus, the mobile station ingluding: ap aftach; . ¢ 1,
request transmitter unit configured to transmit an attach request to start the
registration proeed pretorthetcoatmunicatide hedworkta eblyimeiricatiored by

?@9@“%@%@%‘_&%@ _ljié‘itec_c%ﬁ i%r{:‘_d é‘%@&ﬂfﬂg € extarnal petwork identification
information which is identification information of an external network
assdeiared With thé nsobiletstatien and address fifermation assoelatetf withe

U mobilestatienfsom e swiichin ARRATallS D pedegistiafion piaceduie
to the communication thWOY ; and a cor_nmunlcator unit conflgpred to _
cBhftfiGnicateffthahe ek@éﬁﬁpﬁéﬁﬁﬁrw]&s%ltﬁ]é addreds mrofmatien va

ahearer sstup peiween benbile statienand:a gateway appaiais ks, to

connected to the external network.
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
phuratityeobpieces offaddtessrnfomeation assdeiated withtthenmofbilerstatidon
from the switchin aratus; and. by using_one of the pieces of address
iitim il e R iobe i T M R e
selected from thé pluralitylef pieees of external network identification
in{g@gﬁion, the communicator unit can be configured to communicate with
the selected external network via a bearer set up between the mobile station
and the dateWay dpparatusscoriiected td the selectetPexterhal retwerk.iber
(9928 o 1105 SRGEBA ARPECL g lucalinat difredt brareraan e Seiup
for respective types of communications to be performed with the gateway
apparateisohy tees nedbites seation! in¢he padistdtionigroceturer to termation
communicatign ngtwark, the.communicatin information.acquirer.upit can he
configured to further acquire a plurality of pieces of bearer identification
irformatiod for respectivelycidentifyiig de ploralitgbf beardrst from the
switghing apparatus; and the communicator unit can be configured to
communicate with the external network via a bearer specified by one piece of
bearer identfieationdsforfiation Seleckee fiont the priralig of pictedsibhemer
identificationsinformationdn aceordancewith the fype of COMMUNIGAANS. ; on
[0029] A third aspect of the present invention is summarized as a
sbbserferipfortatiof FARAGEATeM S eRfdrigsed g heBil camAtlricaticr

system inwhich amahils statiopperiorms,a registiation proceduwie 1o, e st
communication network including a switching apparatus by transmitting an
afth8R TB4HESE tHe Sulbseriber Hfermationmargenienfsérver irdgamyt o ©

manager Hoit-configured tgstore thegmebilg station,and extarmnad netwark  ;
identification information which is identification information of an external

NetOHRIR 5S86¢T-tIGR MteActy BIRer and & trahsmifttdr Gt eBriflyareata

nefibethesswitching.apparalus of the exterpal netwercidantificatiolicn  is
information associated with the mobile station having transmitted the attach

reéidstt ivheréitthe! ftaRSiittertinit fs 2Bnfighfed fo" detériing theSnmhberdr

type: afpiecesof thesexternal netwark-identifisation irformation to bedwotified

to the switching apparatus, depending on an ability of the mobile station.
[66§b]moblle station from the switching apparatus, in the

an

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 tor store theanebité statior andfexternalmetwiork sdentification for
infeumation yihich is.identification informatiop,of an external networkein, o oy
assotiation wit eagh ot eri,/ and a transmitter uhit com‘?guredn to noti?y the
switehingpappareatus ofltherextterral netwock idertificationriaicrnyatidn pieces
assorialed with {he,moblle, stalion haying (ransrified.(ne allach.tequest. o
wherein the transmitter unit is conﬁgure to dtetermlne the number or type o
pigceswofitheraxterrrab petwodsidemtificatonmformatien to-bemotifiedtethet

switehing.appatatus, depending on terms and conditions of & contract of the,
mobile station. [0031] As described above, the present invention can
piolidé e netvorkredisfratioatrethods aanobife Station el acdubyscriber of

’?QQEQQO’EB management serverwhichmakeit possible 19,auickly and safgly

[
start communications with an external network by completing a connection to
tivoeRterharhemvorkivitivem itnecesshgily e6elpyingradiviresourgés in ahe

registration pracedure (0.2 communjcation pepwork. BRIEE.RESCRIFTION o
OF THE DRAWINGS [0032] [Fig. 1]Fig. 1 is a sequence diagram showing an

opefatici ofanébite gaRfTakHIcaBASYSIEMcasEtrdirRfto-a cohveffionalted
technigue.[Rig2lFKig. 2 is a diagram showing the overall configuration of the
mobile communication system according to a first embodiment of the present

inVéhtioh.

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
commmunicatidnrinformation starage ofthe mobite. staticer accdarding todhe dirst
embadiment of the present.invention. [Fig. 6]Fig. 6 is a functional block
e e T R Rt S e st S imed b e t1e

diagram of an S8 and an

pﬁﬂhﬂﬂrﬁh&ﬁﬂkﬂformation.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
MdtzlenComimunicationrSystem According to First Embodiment of Present

I V&p}l{) ) Referring to Figs. 2 to 6, a configuration of a mobile
communication system according to a first embodiment of the present
inventiorAwilllbe desSerihet§0634L he pAs shown invEig. i itheamabilevide a

communication, system agegrding fo this embodiment includes; an MVE; &,

serwﬁrg%ArE?&W; an HSS; an EIR (Equipment Identity Register); and
mulfiplerRDNC S ABErG W #1 tes# 8 Virrartoraimualcationavetaigpke 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]
Funthenmore,.in the mobile communication system according to this
embodlm[et.nt the71J3DN §AE-GW ﬁlsls connected tq an IMS (1P I\{Ilultlmedla

Subsystemi%étwork which is an external network via an SGi mtser%m&a??hean

PRINISAEGW #2 issconhedted-tonan PSS { Packet-gwitchet-Stredimiogt o the
Service) netwark which is an external network vi% another SGi interface; the

PDN SAE-GW #3 is connected to an i-mode \freenglsteréd trademark) network

which is aRiextefhal netiiork \wa still anothecB&itinterfacen 0037 prer Noten

that, X1 denotes an IR %Qf%%@%qrﬁ?:sci@fgf{gaﬁ@p;w@%gaﬁugg@t% by
the PDN SAE-GW #1 and with which the mobile station UE connects to the

IMSeetworknX@rderates 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

irFB AR aMOREWFREh (ARFOCEIEd PNThEREDRNYANTENN #3 and with which the
jlesstation UE connects to the i-mode (registered trademark) network.

[0038] As shown in Fig. 3, the mobile communication system according

to €15 ehabigdifient is EoMfdiretl tosBtWipta3adirbearer (RB) betweenIné ©

maobile statigp HRand afadiohase stafipn,eNByin the EUTRAN, to set up an

51 bearer (RAE: Radio Access Bearer) between the radio base station eNB
and the S&VRIF2IGW Cafid ¥ set upar® 85/ S8 bearerhétvedt thie SeRARG

S&%T&Wi@%@?&@hyy@%§A§é@y¥dﬁqgﬁ39&o 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
statien UES HE&Ree; the i shdbthessenvingsSAE=GWhhaly be eollestivelyal

useg as a SW|tch|ng &ppaégﬁi]r@/lME/s%vmgﬁﬁ x em)vﬁ) ,the, mob le ccted

communication system ‘Note that, in t iment, apﬁough
descaprions( demgwnmmectlﬂm@nmbﬂesmmnuﬂmaﬂ@wcwgt@mch is
egHu%p dW|thlL'£eE SA architectur whobsglsta dar |zat|on hastp‘?ﬁt

imite

ern v1id anot ﬁ
way Int PP as s own in Fig. 2, the present |nvent|on IS no

sﬂiéhﬂasrmbmewmmmwc&tmmsystém mﬂﬂm@ﬁb@@pphedetm@mbﬂetwork
commynication system eayipped with other architeeiure, [00421; . A%, ce .

shown in Fig. 4, the mobile station UE includes a user mformatlon storage
uhftOB17 lan attach request transmitter unit 12, an authentication processor unit

13, a communicatipn information. acquigst, 4aitld, Q&&&Q@%‘Q'Eﬁ%’}matlon

information storage ‘unit 15, and a communicator unit 16. [0043]
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

12



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
|dentity Moduig)ecard whichis insefediinte the michilel statiombls fos which

exggpelg.SLOQ %55] r dat-lzalh? aot'%?‘%r}]léegggglterasncsgrt"goeﬁ LHH[ 12Hig nccoen,ﬁ%l}‘lree qﬂqﬁ
transmit an attach request?or starting a registration
procedbretoacoimpuidationmetwark. ddatecthiat, vsuch ascattachaeguestidoes

not include any information for identifyjng an external network to which_the
T St U ot Lot hoAs) T e Fon
psaeessor unit 13 is configured to perform a process for authenticating the
'I&sftation UE (the MME and the HSS) with the MME and the HSS.
[0047] In the registration procedure (attach procedure) to a
communitation metwork, the cemmdnication imformatibracquitertumin $4visl 1

cpafiguted, 1o, acquire exiernal nemwork identfication Information. . ¢quipped
(Default-APN) for identifying an external network associated with the' mobile
staitioh UE 4ptFaddréss-imformation(SE S Peaddressy of tiee MobilesstationgE,

from, the, MME sand to storg, the aequired informafion in. the, commpupication; 5
information storage unit 15.
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]

13



[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 dremtthelViMEL 004 3]r ansin thee regisirationh proceduredattaght o

p£ocedure% toa comcr]gung:ation netvgéorkf the cotmmcunication informaé[iont .
acaﬁﬁg%nit fdis %onﬁéureé o further a?:auirsé &lgcég of bearer “identification

irformation £ SAE bearerniDs} foroe spectivety ideéintifyingahultpletbearers ach

from the Jé/IIgE Note that Slic%leaegr%r iggggg%%t{ol% %nfggg_atligre\ fgo%%%t llag%rearn

regue 9 not 1nc
ID) i alfocateg%y the MME. [0050 The communication in ion
storagenmit 15 isicolfiquredito Store) fomexarnples tonimunidationsires to
information including the "Default-APN", the "UE-IP address”, the "SAE
bearer ID" and the like, as shown in Fig. 5. [0051] The "Default-APN" is
exterAal network identification information for identifying an external network

which is agsociated with the mgbile station UE by the HSS. The tUE:IR 4+,

address" is address information (such as an IP address) with which the
nishilecstatio R WE Tonfectsto thendteidleterkahd Wwhidh sl alfoBatdd te

themohile stationddf: by; the corresppnding RBN SAE-GW. The "SAE bearer

ID" is bearer information for identifying an S5/S8 bearer which is set between
tHé’88ridng SAE-GW and the PDN SAE-GW and which is used when the

mobile statiopJE.communicates with theyexterngl petwork, [Q028]re) 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

14



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
theleorrespondingnPDN SAERGWh bisasingeaddnesebinforfuatior (i address)
stored, in_the communication information storage unjt 15. [0054 When
i s e bt e e U M N
are stored: irethel comatinivationdnfermation $térage uait 15)the allocated
cgmr‘ani?@Mg'unit 16 is configured to use address information (UE-IP
address) for a piece of external network identification information selected
frop® B8 multiple pieces of external network identification information, and
thereby tp,somaupicate-wilh dhe extpmalietaerk tius selected via ansSSiy
bearer set between the serving SAE-GW and the PDN SAE-GW connected
to the selected exterhakretwork. f0G58]1e, Whenmitplecdifferdrtyedress
are, se, hetyeen the.serving SAEGW and eagh PDN SAE-GW.forthe gap
respective types of communications (QoS, for example) to be performed by
thee probilelStatisnUEhthel édmmasicatorunit 26 §S eonfigured to
cogyyynicate with an external network via a bearer specified by bearer
identification information selected from multiple pieces of bearer identification
informati6RY SAEbearer 1B3Y Storéd fcilfe eemmmsticatién irdematiogation
storageunit Ly in-accordange with the typeof.communications o Reicn 15
performed with the external network. [0056]

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

0o

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

15



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
thenlodationanformation ohthenmobiletstatios t4E #ya commurfication network.
[ The subscriber information storage unit 22 is configured to store
therein subscriber information including, for example, an "IMSI", a "phone
number"waé'oannbt;ﬁaﬁle /@ENdea "‘DefauitAPN (APNvDist, ﬁoi@@rﬁp@tjam

"IMI;I" "a Elentl%%tl q and thecllke 40059], . The "IMSI" i

Oon or 11 e communic 1on
Su scrl er |dent|f|er l]%lng a mobile station UE; the "phone number" is
alptfm@ﬁunmaer wmmwall@@atedlf@,themﬁomleman@nU@ﬂheﬂ@:@nrﬂe&:tatﬂe

APNtis gxternal network identification informagion for identifying an external,
network which is connectable to the mobile statlon UE; the "Default-APN" is
external @étwewlrd@rim@attmiﬂf@@matl@ﬁJf@ﬁtobemlfyn@am@n@rrmlqﬂeﬁwb@ld

Which PeHormsa ¢ c?ﬂgeé 0. preRaralionprocess (sueh as af. 3oiss bearay,

setting process and an IP address allocation process) when the mobile
statiorr UELperforntan aftachprodedurerten viRle isWdehtifidagioaxternal

information with.which.an apility; of the naabile; station JE cap beg.specified;, .

and the "authentication information" is information used for an authentication
pfeeess et theEmebilestatidie UEPN0BBD} CW 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
ta transmitinformatien {MSH fddioidentifying thie mobilerstatiba UE andon UE
externglngtwork [denilication jnformation (DefeultASN for joentfing an..
externaijnetworﬁ associated with the mobile station t[fg as the subscriber
informatioataithehmobileagtationiUE[0G62]on o Moteoverpthiessabstriber UE

information transmitter unit 23 maybe configured to determine the number or
1 municatron networ

typne of ﬁw%mpleces of external network identification information (subscriber
inféfrhation) to be notified to the MME, depending on the ability of the mobile

station Uk, [0063] . ;  Goncretely, the subseriber informalion ransmitter unit
23 is configured to notify the EIR of the IMEI of the mobile station through the
EiR iritefade 24 candstherebylte adadire the homber bf SIAE béare rsoahiche ,

the, mopile station LIE can sgtat.a time. JOO64] .y, 1 Forther, the,subsgribers
information transmitter 23 may be configured to determine the number or
ty@etsuchiad a typein whichnpdiee ‘calls aite notPefmittedjvfthepidced opn

exterpal,network identification information (subscriber information) to be
notified to the MME, in accordance with terms and conditions of a contract of

the frdbile station UE.

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

17



[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 HS8 interface Bisisiconfiguredide actuine thef'mwumabeoof SAE-bear@fs .
sﬂ@glﬁ 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
includingtthe "$MEHC frobe the MS8 rand to transmitithiet'frumbert 0RSARay be

bearers setta iPbl;g atatime".to HSS as a respol e%o thednggl% 0067411
e R e
ofPpédent Invention) UE Refedring ¢ Figs: 7 and 8y@ankoperationidfithet ion

”l‘%@'&%%’{‘%%”'F@é‘?Q@@t%WC%%@'QQ RéQ%JiIE'geQ}PQQiE%%'}\ta%f e work
present invention will be described. |
associated with the moblle 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, theenabitenstatipneUEtraysmits mngattach re@uest 4o the M- Bl to

order to perfor tlﬂe attach procedure,to th comm iﬁa ion network, i te
05 B0 e T B BT 00 o S (0 e oAy g el
station UEn@fe IMME anditheild§Syis pesformed-among the nfobite=dtatione ”

UE, the MME and the HSS, [COO 1] n.Step 51004, the MME tran§mits an
5 10t 't T
"ﬁpdé?e igrggﬁéﬁ'pforoﬁoﬁﬁﬁn& the ﬁ%§ of location information of the mobile.

stitionUE, o tHe HE8S. [0072] par tincStep§10U5 Ithe HSS extracts
infogpation "Default-APN" for identifying an external network associated with

the mobile station UE.
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 isformelion, for identifying aRDMN.SAGE:GW{aigateway mobile

apparatus te the rn twork)". [0075 In Step S10 8 he
sgrgwr%g SflAE%?N%tra%@;Emts § )[:(;Cz% ?s Ilsﬁr%eﬁ[tgr%ﬁrﬂest {0 the eéggntl?lc%tlgn
im‘oﬁnauonWﬁr, identifyidg a2 PON SAESBW specified by the "PDNSAE-GW",

pat establishment request including the "IMSI" of the mobile station UE
and requestlng allocation of an IP address to the mobile station. [0076]

In this re$pettsipthétndltiples Default-ARNd tandtié/pdate Location” for
“?1%99'%0 Riegesolidentificatiopinformationfor respectively,dentifving EPN ; .,

s" are included in the path establishment request thus received, the
sBRing SAEGWEfransmits the path establishment request described above
to%mﬁmultlple PDN SAE-GWs specified by the "pieces of identification

ormation for respectively identifying PDN SAE-GWs."
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]

20



[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 andtthe mehilecstation. Herepsuchral bedrerfisisiet tipinsd veayl that
the, MNE allocales an "SAE hearer D10 the mobile statian, I ather words,
as shown in Fig.p3l, the MME can et up a bearer (a Default bearer, for
exanpie)rbetweendhe PDNISAERBW aRdGhe mobilel statione {0079 he pAldte

t%aé[tb% N trangpittin thgs%bo_\t/%hngen}iogeeg\peagb .the serving SAE-GW
estabiis mentrequesttolfl‘\emultlplePDN AE-GWS, inStepS1008, the serving

SAE-GWisets bp aAt36£S8 Pearehwithteach of thedmedtiplePD NSAE-GWWshe
Inqthetwords abearer @v%gt%BQSE"%%%'& each,of the multiple RON SAE-GWS
and the mobile station. [0080] In Step S1011, the serving SAE-GW
transavitsan ACK dnclodigratieast pnedE-1P adure 88Nt oSthe MIRAE. [0081]
In Ster 51012, the MME stores at least one piece of information associating
the "IMSI" of the mobile station UE with the "UE-IP address", the
"identificatio isforimafief for e rkying ke @forehentidiied serniifgaddress

SARGW.- anddbe, idgnfificatiop Jnformation foridentiiying hesni £ s an ack
aforementioned PDN SAE-GW". [0082]
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
then &ttach résponseo {0084]ng thia Sigp 81014 thennobile statiorBstores
the Defaul-APN, the {UF-IP address’ and the "SAE bearer ID" thys

C rilé?éﬁgﬁtlon for

received in the communication information storage unit
Segendly;, witly reférenceftorfeige 81 adestriptionvwilbbeSgive Avdf ‘an aperatibr
of.the mayle.station UE aceprding todhis empodiment gftgr apatiagh oo
procednure to a communication network is compfeted. Here, a tér the attach
pedcedureris completdd ¢ifly aF"35/S8 bearer for best-effort type
c?m{@gnications 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
communicatiéh sretwarklis,cormsletédEin Step 810 E, ittis detérasined svhethee

of HQEH&%H%%% stajian, YE subsequently .starts.cammunications in3teps g
S102. [008
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.
[G089]ts Athennt isadétenmined it Ste® 8105 that the communication start
r%ﬁté%s;]is for communications with the external network specified by the
efault-APN, it is determined whether or not the QoS of the communications
is of "bestreffort type’ meStepns106. [0090]c stWhercibisdeteratined that tive

Qvs, of the conmunicalions Js of shest effor type', Jn, Step.5108 e ok,
?les the ' % I ﬁ1

station UE speci 'SAE bearer ID" store e communication

irforrnation stordgecunif 163 andirhakes atrequest fortsetting edradio bearert
apd an.21 bearer (RAE) to thereby start communications with the external
network. [0091] On the other hand, when it is determined in Step S105
that@Beé lcommunication start request is not for communications with the

external petwork spegified by the Default-ARN, .or when iLi§ determined,in
Step S106 that the QoS of the communications is not of "best-effort type", the
nishifeustation I9E sndkes et sttt seltting BneSARbearet Betiweepstheon

mabile, statign. UE apd @,EDN siE-QW cennected jo,the exiernal pegyork to
be connected, as in a "PDP context activation” procedure in GPRS, in Step
S10FE°]

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
withouih dowweBing aSeecuifity develeTherely, itisepessiblertelimplement aco be

method qf providing in a,pseudo manner a state wheye the user can tr it
and facene An P packetaany ime (Al On') {0683 Mordover.
with thresobilé tcommunication system according to the first embodiment of
t 95%'5]ent invention, multiple S5/S8 bearers for the Default IP Service can
be set up in the attach procedure. [0094] In addition, with the mobile

pcbﬁmpaiba{ioa system aédcerdirg to theNistidmbodiment @tﬂteipresémstem
invention, the pumbaeror type of So/S8 bearers far the, Default I, Service to

be set up in"the attach procedure can be controlled while taking into
consider#tich théability of the mobileistation U B artdterarscand conditionshef

aganitact thereaf [0093F , Additionally, with.the; mobile,commynicatipn
system according to the first embodiment of the present invention, only an
S5188 swar€E (path fivra eore netwerkiis sep apdrthe attagh 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
netword(MME) mbtifies ¢the imebie staticre WEcof asDefault-ARN &vedy ttimehe

the tt'i\ch procedure igéaerf I gd. T.t'i%, a USIM specification in the mabile
T o T At oot Hib cramin UE e
nethottba Default-APNe {009 7e  aFusthermorecwithithe mebileompleted.

cemmuncation.sysiem.acqording.to.he first gmbadiment of dhe present,,
invention, a Defauli-zAPN is shared between the mobile station UE and a” -
cofAfranication network. This allows the mobile station UE to determine

whether pply @ bearer in,a radip section i {0 he set up or.g new SAE hearer,

is to be established when starting communications with a Certain external
netwoikr§0098rst Muoreevenshe mobile Commanication systernaccording

t e first embadiment gt the present/pyentan Makes,it Rassible 1o, reduce ¢

the number of signals in a radio section as compared to the conventional way
wWithP6 PR3 sifedlacopnectioneo the DefaafthPrSenick isepassibrrwithesttly

an MM progedures [0099]; . ..+ sig.pddition. the, mohile.communisatigp system

according to the first embodiment of the present invention makes it possible
t6'Sherten ®defdypioestablishingatenhectiont® &y eaeinalnefwérk asiot
cogmparedio the way with GPRS since no SM procedure is required.

[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 Iclams.crie reforentherdes criptidre of dlye preseAbventiorehas sSM
begg&j\é%@éoriilslugrag\{(%ggrposes only and is not intended to limit the
p‘?esent invention whatsoever. [0101] Note that the entire content of
Japanese Patent Application No. 2007-071634 (filed on March 19, 2007) is
incorpor g(ej hereinnbty reference. INDUSTRIAL APPL] B”-lggs@ll%%d in

ifse 1nvention has hereinbefore been
As described above, the present invention can provide a network registration

n@h@@l;auﬁébme s_tmiwmqlaf@utiswmv@nformatm nmaggnﬁerﬂgs@riqense
whish make it possible to quickly and safely start communications with an. . q
external network by completing a connection to the external network without
uhﬂéd@%mw ocoapyinty Fadioredouwces na @gﬁsﬁaﬁ@ﬁrp?ot@‘d@mé i@_la may
cpmmuniqation nework, fThus. ihe presentinygntion is advantagequs.in radio
communications such as mobile communications. CLAIMS [1]A network
régistration meiidd invwhieAermaolile stativiesent 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; CLAIMB) notifying, at the subscriber
information management server, the switching apparatus of external network
identification information which is identification information of an external
riétiorkzrassaviatek with the raobiten staticmhavimg-transmitted the attaicht ion

BOUESt,. , (C)aetling yp, atihe swiiching anparatys, a bearer betwesn 2

) Kk
Jateway apparatus connected to the external network and the mobile Station

omthebasis of theinofifiethexternalietworkddentifidationiipéor matior;vilieon
external netsé/ork identific;c%tion incformgtion iS not inccluded in th% attach . .
mana e_men rver, | e networ reglstration m &ho ,c?m rlSng
reque%t, &)e) aIFocatlng, at the gatewa?/ apparatus, a§ ress information

with witiekh thefmobile station connects to the external network, to the mobile

station; apd . () nqiifying, at he switching apparatus, e external, .

network identification informafion and the address information, to the mobile
stationn[2}Fhe netwerkregistration atathod acearding tofclains Lawhergin the

inthe step (B), the sybseriber information management server notifies the
switching apparatus of a plurality of pieces

(B) notifying, at the subscriber information management
server, the switching apparatus of external network
identification information which is identification information
of an external network associated with the mobile station having
transmitted the attach request;

(C) setting up, at the switching apparatus, a bearer
between a gateway apparatus connected to the external network
and the mobile station on the basis of the notified external
network identification information, when external network
identification information is not included in the attach
request;

(D) allocating, at the gateway apparatus, address
information with which the mobile station connects to the
external network, to the mobile station; and

(E) notifying, at the switching apparatus, the external
network identification information and the address information,

to the mobile station.

[2] The network registration method according to claim 1,
wherein
in the step (B), the subscriber information management

server notifies the switching apparatus of a plurality of pieces
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of external network identification information; in the step (C), the
switching apparatus sets up a bearer between the mobile station and each of
a plurality of the gateway apparatuses respectively connected to a plurality of
the external networks specified by the respective pieces of external network
identificationdnfarmationkthusenotifiet;at idn thestep{ D) oeach of the
plurality of gateway a atyses respectively allocate a piece of address
Informatioh Wtk Aidh 1h6 mobie SEaioh HAEHE 15 the GorSspbrne e
obthevextenial netwaorks; ttetthermobile station;saptlura Litthe Stepe(E3 theay
switching apparatus notifies the mobile station of the plurality of pieces of
T o R AC R on Ho R Ale B the practe i aathaoest _che
irfetrmaatien. [} Therhietwederedisteationymethed aecgrding teclainetes of
wherein, I the step (C), the swiiching apparatus,sets up different bearers for
respective types of communications to be performedlby the mobile station.
[4] The netwdrkaegiseatiofPmethoacaccofding to atdinr 4] wherein, ivdliestep
(&) i switehing sooaraius pofifies the mablle station of e externalyg, .
network identification information and the address information through an
attaéhresponse to-the attach reuestiols] Thestetiviork registration ntethdde
aceording 0, £laim 2, wherein, in the step.(B). the. sphscriber information,; 1 .
management server determines the number or type of the pieces of external
netwarcidentifidation information to be notified to the switching apparatus,
depending, op;an ability ot:the mobile station. [6].The netwark registration .

method according to claim 2, wherein, in the step (B), the subscriber
infefrhatoptrmanhagepdeht SeR/rdeteiinds e aambér or ipiaof the pietes

of gxigrnal network identification;ipformation tohe natified to the-switching s
apparatus, depending on terms and conditions of a contract of the mobile
statigtE Fr} #¥°mobile station configured to perform a registration procedure to
a communication network including a switching apparatus, the mobile station
comprising:
[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
netwerkeidentificationiintarivationrwhichas identificatien information of an the
external network associated with the. mobile station and address information
R e Rolote SECH RO & i g Sbb s e 12
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
andla gatéway epparatussconriecied o the externatbnetwionkg [8]cT e enabile,
station.ageording,lo Haiim & wherein i e tegistialipn ROCeEue 008 oo
communication networ?%?the communication information acquirer unitis
configered ¢t acyulire a phyurality b pieces uf @xtérnalenetveorksidenticationa 1
information forrespestively identifying a plurality of exterpal networks , e
associated with the mobile station and a plurality of pieces of address
irfoirhation assoerited with threcrobilesstation sfrom thedswitchingigpparatus
apd, . .,y using.gne of the, pieces of gddress information for one piece of
external network identification information selected from the plurality of
pieces of external network identification information, the communicator unit is
configured fo communicate with fhe selected extgmal network via a beayer, ,
set up between the mobile station and the gateway apparatus connected to
the SERLEEEE ekternal Fretivork JOTTIRE nivBilecstation @bediditig 2o HEifcning
wherein, ., s & RiEality of different bearers, are;setup for respective types of
communications to be performed with the gateway apparatus by the mobile
station; 2 3 tR€ hatfistrationtproeedire & the ldortmbhitation hetwork Sthet
commupicationdnformation acguirer ypitis configyred 1o furthenacquire a e
plurality of pieces of bearer identification information for respectively
idertifingthe Slarafty ofBdarers Mront the slitchHing apparafis; and1udihe
cemyaunicatoruhit isccanfigredtocommunicatenwith dhe external network
via a bearer specified by one piece of bearer identification information
selected oA BIGAIItY Of Piéces'dF beardr fdentifitationtinfernmation ' to

ageerdance-with,the typeQf sommunieatioRs:t ion 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
sepercomprisitg: comaumanages unit.canfigureddo storethe emobile station
and exemal pework dentfication information which isdentfication . .,
information of an extarnal Network i association with each other. the external
networkilfeingtcannectetbtona igatewdyp apparatus; @nde 1y  adransmigtenyinig
configured to natify the switching apparatus of the external netwark :
Tt 1 oI Faot S L (S FrO SR Favinss moile
transmitied thedattach regaést; whefeip iecethe dtansnuittersenitiistconfigured
to determine the number.or type of pieces of the external network_ . .
dameaRainfaralion 8 ba atfiad 1 16 Sutehing Sppaiaius dependng
oarara abilitys to setlup a bearer of the mobile station. [11] A switching
apparatus used, in a mobile ommunication system in which,a. mohile. station
performs a registration procedure to a communication network including the
switehing apparatus: byrteansmittingeart aftach réqoest therswitchinge lected
apparays. qompasing,, ¢ , Afirst receiver ppit configred to recaiye from, ,
the mobile Station, the attach request to start the registration procedure to the
communization nefworkmmun fcedondreediver unit configuredtovecehe t e
from A subsctiber.information managemsnt server, extermal network o yeen
identification information associated with the mobile station having
trahsmiitted thesattaciP Feguesthe Jatsstingany anit configRited 16 xeéttup ahe
bearer hetween a gatewayapparatus connected to the external network and
the mobile station on the basis of the external network identification
information received by the second receiver unit, when external network
identification infarmation isiotingluded in theaitachrequest;and e i n a
notifying unit configured to notify, to the mobile station, the external network
identification i imatict &hd a8dfess Rffermatict WhiRh iPallocatediotheve

nyygg%g@ﬁomﬁMﬁ@%Q@g%N%%@p@%mwﬂ§-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 acsubscribeb infotmation management server{hSs), acswitching apparatas
of eétlelrnal netwgrik idtelntificatiop irqf%mw tignhwhich i% 'identtifi(‘taltion "
information Of an external network associated wi OPne mobile statién JEEJ%S °
havirg fransatitted thecattath-request;,q@jrsetting s @atrthewswitchingluding

apparatus, a bearer bet\gé/ecsanba gatewa a,ppflratusnagg tthe kgnoblle stagtlloncgg

the basis of the nbtified external network identification m%?martleo%ﬁﬁ
alotating, atthergatewayiapparatus) caddress érfoemationpwitls which the
mobile station connects fo ggg externa r%%tvgg[)kr tottﬁlg rrr{:??oqlfes'[s%la%ni; (%n% 1gla:,)

notifying,a at the switc Ding appar%?&g,et e external network identification

irfefraatien and¢he addressdipfdridation, torthe ardbiterstation (UERE. 7 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:

31



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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Abstract

NETWORK REGISTRATION METHOD, MOBILE STATION AND SUBSCRIBER

INFORMATION MANAGEMENT SERVER

A network registration method according to the present
invention includes the steps of (A) transmitting, from a mobile
station (UE), an attach request; (B) notifying, at a subscriber
information management server (HSS), a switching apparatus of
external network identification information which is
identification information of an external network associated
with the mobile station (UE) having transmitted the attach
request; (C) setting up, at the switching apparatus, a bearer
between a gateway apparatus and the mobile station on the basis
of the notified external network identification information;
(D) allocating, at the gateway apparatus, address information
with which the mobile station connects to the external network,
to the mobile station; and (E) notifying, at the switching
apparatus, the external network identification information and

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

Fig. 7
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