1 DESCRITPION MOBILE COMMUNICATION METHOD AND EXCHANGE 5Technical Field [0001] The
present invention relates to a mobile communication method and an exchange for packet access control,
for allowing a new SGSN (Serving GPRS Support Nodé), which serves a terminal after moving, to get
bearer 10information from an old SGSN which serves the terminal before moving. Background Art [0002]
According to the current 3GPP specifications, in a location update 15 procedure in inter-SGSNSs in a case
where a terminal is in idle mode, a processing in which the new SGSN gets bearers in a preservation
state from the old SGSN is defined (non-patent fitetatime1in | AN for the types of bearers, there are PDP
context for GPRS users and EPS context for EPS users, and the current 3GPP specifications describes
getting these 20 only by GTPv1 (GTP protocol, version 1) signals and GTPv2 (GTP protocol, version 2)
signals (non-patent literatures 2 and 3) respectively. [0003] FIGs. 8(A) and (B) illustrate the procedure of

getting bearer informationMOBILE COMMUNICATION METHOD AND EXCHANGE

5 Technical Field
[0001]
The present invention relates to a mobile communication method and an
exchange for packet access control, for allowing a new SGSN (Serving
GPRS Support Node), which serves a terminal after moving, to get bearer

10 information from an old SGSN which serves the terminal before moving.

Background Art
[0002]
According to the current 3GPP specifications, in a location update
15 procedure in inter-SGSNs in a case where a terminal is in idle mode, a
processing in which the new SGSN gets bearers in a preservation state
from the old SGSN is defined (non-patent literature 1). As for the types
of bearers, there are PDP context for GPRS users and EPS context for
EPS users, and the current 3GPP specifications describes getting these
20 only by GTPv1 (GTP protocol, version 1) signals and GTPv2 (GTP
protocol, version 2) signals (non-patent literatures 2 and 3) respectively.
[0003]

FIGs. 8(A) and (B) illustrate the procedure of getting bearer information



2 from an old SGSN to a new SGSN, where FIG. 8(A) illustrates a case of getting bearer information
(PDP context) which is logical communication path information, using a GTPv1 signal to serve as a
second protocol signal, and FIG. 8(B) illustrates a case?f getting bearer information (EPS 5Scontext),
using a GTPV2 signal to serve as the first protocol signal. [0004] As illustrated in FIG. 8(A), when a
terminal UE in idle mode moves between SGSNs and sends a location update message to the new
SGSN, the new SGSN gets the GPRS bearer information having been established 100n the old side,

from the old SGd¥n R0r 81 SBBEREYY 2GR reGHSRES\PRaFer iMERIBatipn ipstrgteldl Sead wsing a GTPv1

signal. Upon receiving the GTPv1 signal from the new SGSN, the old SGSN sets bearer information of

the GPRS beargethatipedi@nth esisdtishegk iPadesronsasidnlsand iividsninie FesaaBSE signal. The
new SGSN gets the bearer 15information based on the bearer information set in the response signal from

the old SGSN, pagh hassidnenite beargr iNtoTPatiosi §RBIR cERX) agstablishrripaiitdo bearer between
the new SGSN and the GGSN. [0005] Also, as illustrated in FIG. 8(B), when the new SGSN gets EPS

bearer 20infornyagaaithai s eRtaldighedibstraen the oid SEJbtaNY BeabebMYidha aieyn IESH requests
bearer information to the old SGSN using a GTPv2 signal. Upon receiving the GTPv2 signal from the new
SGSN, thenld S&fibksgpts iearer GitPrRLIGNERS senexhofibefird D heaies Ithag s B
[0004]
As illustrated in FIG. 8(A), when a terminal UE in idle mode moves
between SGSNs and sends a location update message to the new SGSN,
the new SGSN gets the GPRS bearer information having been established
10 on the old side, from the old SGSN. For this, the new SGSN requests
bearer information to the old SGSN using a GTPv1 signal. Upon
receiving the GTPv1 signal from the new SGSN, the old SGSN sets bearer
information of the GPRS bearer that is currently established, in a response
signal, and returns this response signal. The new SGSN gets the bearer
15 information based on the bearer information set in the response signal
from the old SGSN, and, based on the bearer information (PDP context),
establishes a GPRS bearer between the new SGSN and the GGSN.
[0005]
Also, as illustrated in FIG. 8(B), when the new SGSN gets EPS bearer
20 information that is established between the old SGSN and the S-GW, the
new SGSN requests bearer information to the old SGSN using a GTPv2
signal. Upon receiving the GTPv2 signal from the new SGSN, the old

SGSN sets bearer information (EPS context) of the EPS bearer that is



currently established, in a response signal, and returns this response signal. Based on the bearer
information set in the response signal, the new SGSN establishes a new EPS bearer between the new
SGSN and the S-GW. 5[0006] By the way, to achieve idteroperability between UMTS and EPS, an
SGSN, which connects a terminal supporting UTRAN (W-CDMA/HSPA) to an EPC network, supports
both a GTPv1 signal and a GTPv2 signal. Consequently, upon getting bearer information from the old
SGSN, the 10bearer information is requested using either the GTPv1 signal or the GTPv2 signal. Citation

List Non-Patenthitpsatujec b ob@0@ AldiomPateniddiesatyignla I3eR® rEa2h 0GR & essippRse0) Non-Patent
Literature 2: 3GPP TS29.060 (version8.10.0) Non-Patent Literature 3: 3GPP TS29.274 (version8.4.0) 20

Summary of Invggtian Teghsi@ldrreRie BelBRA8hrwaMesnaseOTdinBdq 43p Presesignacifigations, only
EPS bearer

new SGSN establishes a new EPS bearer between the new SGSN and the

S-GW.

5 [0006]

By the way, to achieve interoperability between UMTS and EPS, an SGSN,

which connects a terminal supporting UTRAN (W-CDMA/HSPA) to an EPC

network, supports both a GTPv1 signal and a GTPv2 signal.

Consequently, upon getting bearer information from the old SGSN, the

10  bearer information is requested using either the GTPv1 signal or the

GTPv2 signal.

Citation List
Non-Patent Literature
15 [0007]
Non-Patent Literature 1: 3GPP TS23.060 (version8.7.0)
Non-Patent Literature 2: 3GPP T7S29.060 (version8.10.0)

Non-Patent Literature 3: 3GPP T7S29.274 (version8.4.0)

20 Summary of Invention
Technical Problem
[0008]

However, according to the present specifications, only EPS bearer



4 information can be set in the GTPv2 signal, and GPRS bearer information cannot be set. Also, on the
other hand, only GPRS bearer information can be set in the GTPv1 signal, and EPS bearer information
cannot be set. Consequently, when an old SGSN supp8rts both protocols (GTPv1 and 5GTPv2) and
bearer information which the old SGSN holds and the version of the GTP signal received from a new
SGSN do not match, there is a possibility of leading to a case where it is not possible to get bearer
information. For example, referring to FIG. 8 (A), where the old SGSN supports GTPv1 and GTPv2 and

has a GPRS baargrpsiabhshed wilsatli@GRE S veer iEgyhaaranhihicmad aseaeting fepHasidrom the new
SGSN is received by the GTPv2 signal, the old SGSN is unable to set the GPRS bearer information that

needs to be passgfhdh Besigial, anddheiefere BBHENH ARE NIy TFRPHBa e Thidrhmsefyice to the
GPRS user is interrupted. 15[0009] Note that, although, as illustrated in FIG. 9, section 7.10 of non-patent

literature 3 deseribebdhadt Whenea G PlohvS Gidh sLPPEIIEY She &rEP VAfEreeiMasnacan RyRisigsat from a
new SGSN, the old SGSN applies a fallback to GTPv1 and performs a retry. However, when the old

SGSN is 20 ablege ssp@oerinth ety 2 matdGIESRI iepbeve siascrbed psobleBTraccywisd[0010] The
present invention has been made taking into account the above 5
5 GTPv2) and bearer information which the old SGSN holds and the version

of the GTP signal received from a new SGSN do not match, there is a
possibility of leading to a case where it is not possible to get bearer
information. For example, referring to FIG. 8 (A), where the old SGSN
supports GTPv1 and GTPv2 and has a GPRS bearer established with a

10  GPRS user, if a bearer information getting request from the new SGSN is
received by the GTPv2 signal, the old SGSN is unable to set the GPRS
bearer information that needs to be passed, in a signal, and therefore
returns an error, raising a problem that a service to the GPRS user is
interrupted.

15 [0009]
Note that, although, as illustrated in FIG. 9, section 7.10 of non-patent
literature 3 describes that, when an old SGSN supporting only GTPv1
receives a GTPv2 signal from a new SGSN, the old SGSN applies a
fallback to GTPv1 and performs a retry. However, when the old SGSN is

20  able to support both GTPv1 and GTPv2, the above-described problems
occurs.
[0010]

The present invention has been made taking into account the above



points, and it is therefore an object of the present invention to provide a mobile communication method
and an exchange whereby a bearer getting processing can be reliably performed between an old SGSN
and new SGSN and the situation where a service is intérrupted can be prevented. 5 Solution to Problem
[0011] One aspect of the present invention includes the steps of: receiving, from a terminal having moved
from a management area of a first exchange to a 10 management area of a second exchange, a location
update message at the second exchange; sending, from the second exchange having received the

location updategprasagm P ithe firdrehande odjiist BratesqidgBat iongellie esrpraviieation path
information; notifying, to the second exchange, an error for causing a fallback to a second protocol 15by

the first protocahggnal cohei thheaiehisrestetlished Betereman GOPRs ibigh is sarnegiad ke the first

exchange and an external IP network, and the first exchange, as a bearer for the terminal; and changing

a protocol type {pdbe ssaeencpr efea@iabthersernmelexeRanee toarhinh e sMoah@dsneaen notified from
the first exchange by the first protocol signal, and 20sending again a protocol signal for getting

communication athNnigrenghiens i Hieofir st iexehangerbichesciasge rateadl beerRkEBY this means,
the first exchange learns the protocol type of a logical
5
Solution to Problem
[0011]
One aspect of the present invention includes the steps of: receiving, from
a terminal having moved from a management area of a first exchange to a
10 management area of a second exchange, a location update message at
the second exchange; sending, from the second exchange having
received the location update message to the first exchange, a first
protocol signal for getting communication path information; notifying, to
the second exchange, an error for causing a fallback to a second protocol
15 by the first protocol signal, when a bearer is established between a GGSN,
which is connected to the first exchange and an external IP network, and
the first exchange, as a bearer for the terminal; and changing a protocol
type to the second protocol, at the second exchange to which the error
has been notified from the first exchange by the first protocol signal, and
20 sending again a protocol signal for getting communication path information
to the first exchange by the changed protocol type.
[0012]

By this means, the first exchange learns the protocol type of a logical



6 communication path, which is established for the terminal at present, and therefore is able to cause the
second exchange to fallback smoothly. Technical Advantageous of Invention 5[0013] According to the
present invention, a bearer getting processing is perforfhed between an old SGSN and a new SGSN
reliably, so that it is possible to prevent the situation where a service is interrupted from occurring. 10
Brief Description of Drawings [0014] FIG. 1 is a diagram showing a configuration of a mobile
communication network according to embodiment 1; 15FIG. 2 is a conceptual diagram of a parameter

configuration ofca frhftviceifioal paesl i sreRodinablishka ®istAdirgrAMahavbredeapresgdure in
which a new SGSN gets a bearer from an old SGSN, according to embodiment 1; FIG.4isa

sequence diagrgyaredpiespoR@irgttd dae gty s cberssichange to fallback smoothly.

Technical Advantageous of Invention

5 [0013]
According to the present invention, a bearer getting processing is
performed between an old SGSN and a new SGSN reliably, so that it is
possible to prevent the situation where a service is interrupted from
occurring.

10
Brief Description of Drawings
[0014]
FIG. 1 is a diagram showing a configuration of a mobile communication
network according to embodiment 1;

15  FIG. 2 is a conceptual diagram of a parameter configuration of a GTPv2
signal used in embodiment 1;
FIG. 3 is a diagram showing the procedure in which a new SGSN gets a
bearer from an old SGSN, according to embodiment 1;
FIG. 4 is a sequence diagram corresponding to the getting of a bearer

20 illustrated in FIG. 3;
FIG. 5 is a diagram showing the procedure of getting a bearer according to
embodiment 2;

FIG. 6(A) is a sequence diagram corresponding to the getting of a bearer



20illustrated in FIG. 3; FIG. 5 is a diagram showing the procedure of getting a bearer according to
embodiment 2; FIG. 6(A) is a sequence diagram corresponding to the getting of a bearer 7 illustrated in
FIG. 5, and FIG. 6(B) is a sequence diagram illustrating’a fallback in the getting a bearer defined in
non-patent literature 3; FIG. 7 is a sequence diagram modifying part of the procedure of getting a bearer
according to embodiment 2; 5FIG. 8 is a diagram illustrating the procedure of getting bearer information at
a new SGSN from an old SGSN; and FIG. 9 is a diagram for explaining a fallback function for an

unsupported praigselatieaah HIRescriieF b Eaimdisngrisdd@hek N &graadimasit & fyednvention will

specifically be described below with reference to accompanying drawings. (Embodiment 1)
fallback in the getting a bearer defined in non-patent literature 3;

FIG. 7 is a sequence diagram modifying part of the procedure of getting a
bearer according to embodiment 2;

5 FIG. 8 is a diagram illustrating the procedure of getting bearer information
at a new SGSN from an old SGSN; and
FIG. 9 is a diagram for explaining a fallback function for an unsupported

protocol signal.

10 Description of Embodiments
[0015]

An Embodiment of the invention will specifically be described below with
reference to accompanying drawings.
(Embodiment 1)

15  FIG. 1 is a diagram showing a configuration of a mobile communication
network, and the core network section mainly shows a packet core
section. The mobile communication network is configured to include a
radio access network 2 that communicates with a mobile terminal 1 via
radio waves, and a core network 3 that performs a connection processing

20 and user data transfer.

[0016]
The present embodiment targets a terminal that supports UMTS/GPRS and

a terminal that supports LTE as a mobile terminal 1. The radio access



15FIG. 1 is a diagram showing a configuration of a mobile communication network, and the core network
section mainly shows a packet core section. The mobile communication network is configured to include a
radio access network 2 that communicates with a mobife terminal 1 via radio waves, and a core network 3
that performs a connection processing 20and user data transfer. [0016] The present embodiment targets
a terminal that supports UMTS/GPRS and a terminal that supports LTE as a mobile terminal 1. The radio
access 8 network 2 is formed by a UTRAN (UMTS radio access network) or a GERAN (GSM/EDGE

radio access nejwRik) kNati s aRadesf ERdIP RANMUNGaSQa avBhaR dBaeBilgdaiBiRAlok- 40017] SThe radio
access network 2 is configured to include radio base stations 11 provided in respective cells, and base

station control FHRAANIESM/BEPREIE Rivelly 9 frdik Pasststtdapable Hfragipdase station 11 is
referred to as a "node B" in UMTS, but may be referred to as a "BTS" (Base Transceiver Station). A base

station control gppamiusdadiednival 2thaopluealByrefiadip base stations 11, and controls allocation and
switching of radio channels to terminals 1. The base station control apparatus 12 is referred to as a "radio

control apparatpst) (RNC: Radio Network Controller) or also referred to as a "BSC" (Base Station
Controller).
5 The radio access network 2 is configured to include radio base stations 11

provided in respective cells, and base station control apparatuses 12 that
control a plurality of radio base stations 11. A radio base station 11 is
referred to as a "node B" in UMTS, but may be referred to as a "BTS"
(Base Transceiver Station). A base station control apparatus 12 controls

10 a plurality of radio base stations 11, and controls allocation and switching
of radio channels to terminals 1. The base station control apparatus 12 is
referred to as a "radio control apparatus”" (RNC: Radio Network Controller)
or also referred to as a "BSC" (Base Station Controller).

[0018]

15 The core network 3 is configured to include functional elements such as
SGSNs 13A to 13C, a GGSN 14, an S-GW 15, a P-GW 16 and an HSS 17.
[0019]

The SGSNs 13A to 13C recognizes the location of the terminal 1
accessing the packet exchange domain, and controls user traffic transfer

20 between the GGSN 14 and the radio access network 2. Also, SGSNs 13A
to 13C performs IP packet routing/transfer by a packet transfer protocol,
and performs mobility management and session management (bearer

control) that are required in mobile communication.



[0018] 15The core network 3 is configured to include functional elements such as SGSNs 13A to 13C, a
GGSN 14, an S-GW 15, a P-GW 16 and an HSS 17. [0019] The SGSNs 13A to 13C recognizes the
location of the terminal 1 accessing the packet exchande domain, and controls user traffic transfer 20
between the GGSN 14 and the radio access network 2. Also, SGSNs 13A to 13C performs IP packet
routing/transfer by a packet transfer protocol, and performs mobility management and session
management (bearer control) that are required in mobile communication. 9 [0020] With the present
embodiment, Sfgghlg|13A and 13B include an S3/S4 interface (GTP protocol, version 2). The SGSNs
having an S3/S4 interface are enhanced functional elements to achieve mutual operation of 5 UMTS and

EPS. The S4 infgr{aas preMdech incii® Sirabist 1 Nk 188has dungBom ef iressiangpasagement (EPS
bearer control) with the S-GW 15 using the GTPv2 signal, and user packet transfer. In FIG. 1, the SGSNs

13A and 13B, whiefhfadep@ititheptol Bqioteepdiyaraion I reses6BNethiy iy 3@ 3I$3sskhe SGSNs 13A
and 13B also include a Gn/Gp 10interface (GTP protocol, version 1). The SGSNs 13A and 13B are able
to connect withithte FsS M det ©f ke paskeirrarensirgdmidtid sigaalsieddmutual operation of
5 UMTS and EPS. The S4 interface provided in the SGSNs 13A and 13B
has function of session management (EPS bearer control) with the S-GW
15 using the GTPv2 signal, and user packet transfer. In FIG. 1, the
SGSNs 13A and 13B, which support the GTP protocol, version 2, are
referred to S4-SGSNs. The SGSNs 13A and 13B also include a Gn/Gp
10 interface (GTP protocol, version 1). The SGSNs 13A and 13B are able to
connect with the GGSN 14 of the packet core using GTPv1 signals, and
establish GPRS bearers. The SGSN 13C is a functional element that
does not have an S3/S4 interface and that has only a Gn/Gp interface
(GTP protocol, version 1). In FIG. 1, the SGSN 13C, which supports only
15 the GTP protocol, version 1, is referred to Gn/Gp-SGSN.
[0021]
The GGSN 14 is a functional element to control connection between the
UMTS/GPRS packet core and an external IP network in accordance with
connection requests from the terminal 1. The GGSN 14 constitutes the
20 UMTS/GPRS packet core with the SGSN 13C.
[0022]
The S-GW 15 connects the U-plane between the radio access network 2

and the EPC, and provides user packet routing/transfer functions. The



establish GPRS bearers. The SGSN 13C is a functional element that does not have an 53/54 interface
and that has only a Gn/Gp interface (GTP protocol, version 1). In FIG. 1, the SGSN 13C, which supports
only 15the GTP protocol, version 1, is referred to Gn/Gi:SGSN. [0021] The GGSN 14 is a functional
element to control connection between the UMTS/GPRS packet core and an external IP network in
accordance with connection requests from the terminal 1. The GGSN 14 constitutes the 20 UMTS/GPRS
packet core with the SGSN 13C. [0022] The S-GW 15 connects the U-plane between the radio access

network 2 and the Gl anddHerddss pisstdlaakel i dine/ranséirBnciiang Tdhesidoesauepl 1 transfers
IP packets via an EPS bearer, which is established between the SGSNs 13A and 13B and the S-GW 15

by the SGSNs baAairhli3R. SoSRGVEAGRINGEMS AT aHoBrestioneiptMatisths @xtaral IP network,
and transfers user packets with the external IP network. The 5SEPC network is formed with functional

elements such aadhe3-SEHAP 13N arel LakiDrs\Wsla a3 PtV il @ oamdvairhMINe- d MebiEy

Management Entity), which is not shown. An HSS 17 is a subscriber server that manages subscriber
information. SulRaibeydrkoraralion hdkis registeradiats WienHbs dxteandremeasoheekby ases IDs and

includes 10bearer information.

5 EPC network is formed with functional elements such as the S4-SGSNs
13A and 13B, S-GW 15 and P-GW 16, and an MME (Mobility Management
Entity), which is not shown. An HSS 17 is a subscriber server that
manages subscriber information. Subscriber information that is
registered with the HSS 17 can be searched by user IDs and includes

10 bearer information.
[0023]
FIG. 2 is a conceptual diagram of a parameter configuration of a GTPv2
signal used in the present embodiment. As illustrated in this figure, the
configuration includes a user ID 20, a protocol type 21, a signal name 22,

15 existing parameters 23 and an additional parameter 24. The user ID 20
is information for identifying the user of terminal 1, from which a location
update message has been notified. In the protocol type 21, "GTPv1" or
"GTPv2" is set. In the signal name 22, "Context Request" is set upon
requesting bearer information, or "Context Response" is set upon

20 returning bearer information. In the existing parameters 23, various
parameters A, B, and so on, which the current specifications define for
"GTPv2" set in the protocol type 21, are set. The existing parameters 23

are configured such that EPS bearer information 23a can be set as a



[0023] FIG. 2 is a conceptual diagram of a parameter configuration of a GTPv2 signal used in the present
embodiment. As illustrated in this figure, the configuration includes a user ID 20, a protocol type 21, a
signal name 22, 15existing parameters 23 and an addifibnal parameter 24. The user ID 20 is information
for identifying the user of terminal 1, from which a location update message has been notified. In the
protocol type 21, "GTPv1" or "GTPv2" is set. In the signal name 22, "Context Request" is set upon
requesting bearer information, or "Context Response" is set upon 20returning bearer information. In the

existing parametare 3 peHenst Baranteiersdi fo fadp ameatdrictuthe suregL pPedflicatigns: define for
"GTPv2" set in the protocol type 21, are set. The existing parameters 23 are configured such that EPS

bearer informatigp R8aueait deined anaidd PUIVLpatanetes. Jhe askliiceal parameter 24 nsceenfigured
such that GPRS bearer information (PDP Context) to be processed by GTPv1, which is a protocol apart

from GTPV2, cap hepsetoblotaprat fiose TEPe2 Pydrsigaaldiaraneterteenfigiiatomdlgtated in FIG. 2
has the signal name 22 5= "Context Response," and therefore the additional parameter 24 for setting

bearer informatingrof | apdiftarritepretect) tyae d afdettatieel additionap prremeaiesigdas nakagided to
"Context Request" for requesting bearer information. [0024]

5 = "Context Response," and therefore the additional parameter 24 for
setting bearer information of a different protocol type is added, the
additional parameter 24 is not added to "Context Request" for requesting
bearer information.

[0024]

10 In this way, according to the present embodiment, in the GTPv2 parameter
configuration, GPRS bearer information (PDP Context), which is
processed by GTPv1 of a different protocol version, is provided as an
additional parameter 24. By this means, it is possible to set bearer
information (GPRS bearer information) of a different protocol version in a

15  GTPv2 signal.

[0025]

Next, the operations of the present embodiment configured as described
above will be described. FIG. 3 illustrates the procedure in which a new
SGSN gets a bearer from an old SGSN, and FIG. 4 is a sequence

20  corresponding to the getting of a bearer illustrated in FIG. 3. The new
SGSN in FIG. 3 is one S4-SGSN 13A illustrated in FIG. 1, and the old

SGSN is the other S4-SGSN 13B illustrated in FIG. 1. That is to say, the

old SGSN (13B) and the new SGSN (13A) are both SGSNs to support both



10In this way, according to the present embodiment, in the GTPv2 parameter configuration, GPRS bearer
information (PDP Context), which is processed by GTPv1 of a different protocol version, is provided as an
additional parameter 24. By this means, it is possible td%et bearer information (GPRS bearer information)
of a different protocol version in a 15GTPv2 signal. [0025] Next, the operations of the present
embodiment configured as described above will be described. FIG. 3 illustrates the procedure in which a
new SGSN gets a bearer from an old SGSN, and FIG. 4 is a sequence 20corresponding to the getting of
a bearer illustrageprn FKp.B3GHire,pew SGSN in FIG. 3 is one S4-SGSN 13A illustrated in FIG. 1, and the
old SGSN is the other S4-SGSN 13B illustrated in FIG. 1. That is to say, the old SGSN (13B) and the new
SGSN (13A) arppeil) SGSNs to support both 12 GTPv1 and GTPv2. [0026] As illustrated in FIG. 3, the
old SGSN (13B), which serves as the first exchange, establishes a GPRS bearer to a GGSN 14 as a

bearer for Sperfagmingte# &eiaoFecesyens pasietBansiesByY, usrictias Af estagninalfiryrhich has
already accessed the packet exchange domain. The terminal 1 is in idle mode and no user data is

occurred, and taeegfareya pseseprrRiis iaeA(88, bruhiehdatlic GESNuTees s helgasetbwhile the GPRS
bearer is maintained, is assumed.

5 performing, on the core network, packet transfer of user data of a terminal
1 which has already accessed the packet exchange domain. The terminal
1 is in idle mode and no user data is occurred, and therefore a
preservation state (S1), in which radio resources are released while the
GPRS bearer is maintained, is assumed.

10 [0027]
As illustrated in FIG. 4, in the preservation state, when the terminal 1
moves from the management area of the old SGSN (13B) to the
management area of the new SGSN (13A) serving as a second exchange
(S2), the terminal 1 notifies a location update message to the new SGSN

15 (13A) via a radio access network 2 to which the terminal 1 moves (S3).
The new SGSN (13A), upon receiving the location update message from
the terminal 1, sends a bearer information request to the old SGSN (13B)
by a GTPv2 signal (S11). Here, assume that the new SGSN (13A) uses a
GTPv2 signal uniformly as a protocol for performing a bearer information

20 request.
[0028]
When the old SGSN (13B) receives bearer information request (GTPv2),

the GPRS bearer has been established. That is to say, while the bearer



10[0027] As illustrated in FIG. 4, in the preservation state, when the terminal 1 moves from the
management area of the old SGSN (13B) to the management area of the new SGSN (13A) serving as a
second exchange (S2), the terminal 1 notifies a locatioh3update message to the new SGSN 15(13A) via a
radio access network 2 to which the terminal 1 moves (S3). The new SGSN (13A), upon receiving the
location update message from the terminal 1, sends a bearer information request to the old SGSN (13B)
by a GTPv2 signal (S11). Here, assume that the new SGSN (13A) uses a GTPv2 signal uniformly as a

protocol for perfafBlRG BdeARICATEBIRHEEEeAVesB | HHBEWhergdhRelb e N} IBT peceives bearer
information request (GTPv2), the GPRS bearer has been established. That is to say, while the bearer 13

information whighethe SlecdGCSN K&FD dreldmifoentzitid e heqiiesbysGT Priotheneretpaeliet éhebearer

information request is GTPv2, and therefore the bearer information and the protocol of the bearer

information requestrée imdb Maitd 1fdRe speciieatens of e A PaterhiteeH Uiy @6 §applied on an
as-is basis, GPRS bearer information of a different protocol cannot be set as the EPS bearer information

23a in the GTPwW3sigasthand thewiase aneitiris stubede Humpsasent arebatlimentaseonfigured such
that the additional parameter 24, in which GPRS bearer information of a different protocol can be set, is

provided insthe &pified signah 16 pareareierGPRIB Wedinsy (NGr @k tane ah ediifdsarat pediowrd at this
point in time. That is to say, upon receiving a bearer information request using a GTPv2 signal from the
new SGSN (13Axrthetcie SEISA (IRBEGSasrednes thiproddicol BPe frothéhe Protecsibiyak 2hof the

GTPv2 signal (S12). In the event the protocol type is GTPv2, from the above-described 15preconditions,
the old SGSN ({38 esoEparseEdiPve reauheddt is The present embodiment is configured
such that the additional parameter 24, in which GPRS bearer information
of a different protocol can be set, is provided in the GTPv2 signal
10  parameter configuration (FIG. 2), and an error is not returned at this point
in time. That is to say, upon receiving a bearer information request using
a GTPv2 signal from the new SGSN (13A), the old SGSN (13B) determines
the protocol type from the protocol type 21 of the GTPv2 signal (S12). In
the event the protocol type is GTPv2, from the above-described
15 preconditions, the old SGSN (13B) supports GTPv2, so that it is
determined to continue the processing (S13).
[0029]
The old SGSN (13B), having determined to continue the processing,
identifies the terminal user from the user ID 20 of the GTPv2 signal,
20 acquires the bearer information by searching for the bearer information
that is currently established for the terminal user, from subscriber

information that is held in the database of the SGSN (13B) (S14), and

determines the bearer information type (S15). That is to say, whether the



determined to continue the processing (S13). [0029] The old SGSN (13B), having determined to continue
the processing, identifies the terminal user from the user ID 20 of the GTPv2 signal, 20acquires the
bearer information by searching for the bearer informafién that is currently established for the terminal
user, from subscriber information that is held in the database of the SGSN (13B) (S14), and determines
the bearer information type (S15). That is to say, whether the 14 bearer that is currently established for
the user's terminal 1 is a GPRS bearer or an EPS bearer is determined. From the above preconditions,

the bearer is dejerpiiat 12 e L BRI keasiidibe eorranilusstablishedeares inferpason that is

searched out is GPRS bearer 5information of a different protocol, an error is not returned, and this GPRS

bearer informatishise $&3ria e REdiiMNINaragRieh Afeth the RPiesians Ppeiatifienfiguration. By
this means, GTPv2 signal, in which GPRS bearer information is set in the additional parameter 24, is sent

as a response t the eSS bt 6kAn €21 . IO D TIOR BN drene IS G HNHS A pxitiagts the bearer
information from the GTPv2 signal notified from the old SGSN (13B).Here, as illustrated in FIG. 2, if

established bearer information that is searched out is GPRS bearer

5 information of a different protocol, an error is not returned, and this GPRS
bearer information is set in the additional parameter 24 in the GTPv2
signal parameter configuration. By this means, GTPv2 signal, in which
GPRS bearer information is set in the additional parameter 24, is sent as a
response to the new SGSN (13A) (S16).

10 [0030]
The new SGSN (13A) extracts the bearer information from the GTPv2
signal notified from the old SGSN (13B). Here, as illustrated in FIG. 2, if
"PDP Context" is set in the additional parameter 24 of the GTPv2 signal,
based on this PDP Context, a GPRS bearer for the terminal 1 is

15 established with the GGSN 14 by GTPv1 (S17). Then, "OK" is returned
to the terminal 1.
[0031]
As described above, the present embodiment is configured such that a
parameter of a GPRS bearer of a different protocol can be added in a

20 GTPv2 signal, and, in the event the bearer, which has been established by
the old SGSN having received a bearer information getting request by the

GTPv2 signal when the GTP signal has been received, and the GTP signal

do not match, bearer information that is held in the additional parameter



"PDP Context" is set in the additional parameter 24 of the GTPv2 signal, based on this PDP Context, a
GPRS bearer for the terminal 1 is 15established with the GGSN 14 by GTPv1 (517). Then, "OK" is
returned to the terminal 1. [0031] As described above, the present embodiment is configured such that a
parameter of a GPRS bearer of a different protocol can be added in a 20 GTPv2 signal, and, in the event
the bearer, which has been established by the old SGSN having received a bearer information getting
request by the GTPv2 signal when the GTP signal has been received, and the GTP signal do not match,

bearer information §hahis bele R thryAddidosal papneters 4k 3f OfihedhBva danalissetons a result of
this, in the event, in the old SGSN, the bearer that has been established upon reception of the GTP signal

and the GTP sig@é6ap net hataraven Hakesbaptiosn iy ia faltbagh o @ ddfarent reteca dees not work, a
bearer getting processing is 5 performed reliably between the old SGSN and the new SGSN, and it is

therefore possiklg i@ peeneh éhe Srualipiavhera & sease, isvitenfupied digsh @edariagaldzal
(Embodiment 2) 10The present embodiment will be described presuming a mobile communication

network havingtthe saffereanigutation assbenaolide Icompuieatientnejwdclesirjad in FIG. 1. The
additional parameter 24
5 performed reliably between the old SGSN and the new SGSN, and it is
therefore possible to prevent the situation where a service is interrupted
from occurring.
[0032]
(Embodiment 2)

10 The present embodiment will be described presuming a mobile
communication network having the same configuration as the mobile
communication network illustrated in FIG. 1. The additional parameter 24
in the GTPv2 signal parameter configuration illustrated in FIG. 2 is not
essential.

15 [00833]

The present embodiment is configured such that, when the old SGSN
receives a GTPv2 signal for requesting getting a bearer by GTPv2, the
currently established bearer information type that is held in the old SGSN
with respect to the terminal user is detected. When the bearer type is

20 GPRS despite the fact that a bearer getting request has been received by
a GTPv2 signal, "Fallback to GTPv1," which designates the protocol, is

returned as a GTPv2 error.

[0034]



in the GTPv2 signal parameter configuration illustrated in FIG. 2 is not essential. 15[0033] The present
embodiment is configured such that, when the old SGSN receives a GTPv2 signal for requesting getting a
bearer by GTPv2, the currently established bearer infotfhation type that is held in the old SGSN with
respect to the terminal user is detected. When the bearer type is 20GPRS despite the fact that a bearer
getting request has been received by a GTPVv2 signal, "Fallback to GTPv1," which designates the
protocol, is returned as a GTPv2 error. [0034] 16 The operations of the present embodiment will be

described with ned@renes 46 61s-o1 ansl Files &ntHdmba isim Saiamodewing bedpieeduredgnxaich a new
SGSN gets a bearer from an old SGSN, and FIG. 6(A) is a sequence diagram corresponding to the

getting of a beaygrHllgstratadin &1 @. 5. A mew 2GRN 1AM ISh SvisrenthedbifesbutsAnWsiigied in FIG.
1, and the old SGSN is the other S4-SGSN 13B illustrated in FIG. 1. That is to say, the old SGSN (13B)

and the new SGSN (1348 SNP§ets koGt iornd e bRYS EII5hHA Fatpvéng)the game steps as in the
above embodiment, the new SGSN (13A), upon receiving a location update message from a terminal 1,
sends sequence diagram corresponding to the getting of a bearer illustrated in
5 FIG.5. The new SGSN in FIG. 5 is one S4-SGSN 13A illustrated in FIG.
1, and the old SGSN is the other S4-SGSN 13B illustrated in FIG. 1. That
is to say, the old SGSN (13B) and the new SGSN (13A) support both
GTPv1 and GTPv2.
[0035]
10 Following the same steps as in the above embodiment, the new SGSN
(13A), upon receiving a location update message from a terminal 1, sends
a bearer information request to the old SGSN (13B) by a GTPv2 signal
(S11). The new SGSN (13A) uses a GTPv2 signal uniformly as a protocol
for performing a bearer information request.
15 [0036]
As illustrated in FIG. 6(A), the steps are the same as in above-described
embodiment 1, from when the new SGSN (13A), having received a
location update message from a terminal 1, sends a bearer information
request (S11), until when the old SGSN (13B) determines the bearer
20 information type (S15). Now, the steps after S15 will be described
mainly. The old SGSN (13B) acquires bearer information (S14), and, as
a result of determining the bearer information type (S15), from the above-

described preconditions, the bearer information type is determined to be a



a bearer information request to the old SGSN (13B) by a GTPv2 signal (S11). The new SGSN (13A) uses
a GTPv2 signal uniformly as a protocol for performing a bearer information request. 15[0036] As
illustrated in FIG. 6(A), the steps are the same as in abbve-described embodiment 1, from when the new
SGSN (13A), having received a location update message from a terminal 1, sends a bearer information
request (S11), until when the old SGSN (13B) determines the bearer 20information type (S15). Now, the
steps after S15 will be described mainly. The old SGSN (13B) acquires bearer information (S14), and, as

a result of detexgyiniag e kearer OFRALERSNPE (3153 Jrerd the bavecieseribag pserapditions, the
bearer information type is determined to be a 17 GPRS bearer. The old SGSN (13B) sends a GTPv2

error "Fallback 1@ TR V1w Nibicnsgiidessaraliback to Giitud, tedthrdawwEBNNLBBA(S21). [0037] 5
The new SGSN (13A), upon receiving the GTPv2 error from the old SGSN (13B), performs GTPv2 error

detection, and dgtermines an error cause (S22). Since the error cause is "Fallback to GTPv1", the
protocol is applied a fallback from GTPv2 to GTPv1, and a bearer information request is sent to the old
SGSN (13B) usipg3r G TPV1 signal (S23). 10[0038]
5 The new SGSN (13A), upon receiving the GTPv2 error from the old SGSN
(13B), performs GTPv2 error detection, and determines an error cause
(S22). Since the error cause is "Fallback to GTPv1", the protocol is
applied a fallback from GTPv2 to GTPv1, and a bearer information request
is sent to the old SGSN (13B) using a GTPv1 signal (S23).
10 [0038]
As a result of this, the old SGSN (13B) is able to set the currently
established GPRS bearer information (PDP Context) in the GTPv1 signal
and returns this to the new SGSN (13A) (S24).
[0039]
15 FIG. 6(B) shows, as a comparative example, a sequence of the fallback
functions defined in non-patent literature 3 (chapter of 7.10 of 3GPP
TS29.274 (version 8.4.0)). As illustrated in this drawing, the sequence is
the same up to the step in which the old SGSN receives a bearer
information request and determines the protocol, but, according to the
20  provision of the specification, the old SGSN does not support GTPv2, and,
therefore, at this point, a transmission error is determined, and an error is

returned by a GTPv1 signal which the old SGSN supports. Consequently,

flexible support such as illustrated with present embodiment 2 is difficult.



As a result of this, the old SGSN (13B) is able to set the currently established GPRS bearer information
(PDP Context) in the GTPv1 signal and returns this to the new SGSN (13A) (S24). [0039] 15FIG. 6(B)
shows, as a comparative example, a sequence of the f&lback functions defined in non-patent literature 3
(chapter of 7.10 of 3GPP T529.274 (version 8.4.0)). As illustrated in this drawing, the sequence is the
same up to the step in which the old SGSN receives a bearer information request and determines the
protocol, but, according to the 20provision of the specification, the old SGSN does not support GTPv2,
and, therefore, ggdhig|point, a transmission error is determined, and an error is returned by a GTPv1
signal which the old SGSN supports. Consequently, flexible support such as illustrated with present

embodiment 2 isdiffisuliayl & H@043 4 diis waw diiteprese Bt IR hgdineani2ds eenfiakreddo determine the
bearer information type which is currently established by the old SGSN having received a bearer

information request; xihfetHTAtPLE TiYe RIS Sas fe @llpw sz ipierleat yaleaekd ©Gls the new
SGSN having received the GTPv2 error is able to switch the bearer information to a receivable protocol

reliably, and, a heareg getivig gaogassiie is peferaech religbbsbetmeerctoernld SESN anddhe mew
SGSN, preventing the situation where a service is interrupted from occurring. 10[0041]

5 as to allow an adequate fallback, so that the new SGSN having received
the GTPv2 error is able to switch the bearer information to a receivable
protocol reliably, and, a bearer getting processing is performed reliably
between the old SGSN and the new SGSN, preventing the situation where
a service is interrupted from occurring.

10 [0041]
Note that, although, with above embodiment 2, the old SGSN determines
the bearer information type and sets the protocol type of the fallback
destination in a GTPv2 error, how to determine the error content of the
GTPv2 error may be changed as appropriate.

15 [0042]
For example, as illustrated in FIG. 7, although the same sequence as
illustrated in FIG. 6(A) is employed up to the determination of the bearer
information type (S11 to S15), it is equally possible to send as a response
a GTPv2 error that does not designate the error content, to the new SGSN

20 (S31). When a GTPv2 error is returned, the new SGSN subjects the
protocol to use for the bearer information request to a fallback to a GTPv1
signal (S32), which is a different protocol, and reissues a bearer

information request by a GTPv1 signal (S33).



Note that, although, with above embodiment 2, the old SGSN determines the bearer information type and
sets the protocol type of the fallback destination in a GTPv2 error, how to determine the error content of
the GTPv2 error may be changed as appropriate. 15[0022] For example, as illustrated in FIG. 7, although
the same sequence as illustrated in FIG. 6(A) is employed up to the determination of the bearer
information type (S11 to S15), it is equally possible to send as a response a GTPv2 error that does not
designate the error content, to the new SGSN 20(S31). When a GTPVv2 error is returned, the new SGSN
subjects the prtaspsfo use for the bearer information request to a fallback to a GTPv1 signal (S32),
which is a different protocol, and reissues a bearer information request by a GTPv1 signal (S33). 19

[0043] In this way tHils Ragsiklestp saiBYe ther PrIseeSIRE B deteysniyng theterrmImeagtens when a GTPv2
error from the new SGSN. [0044] 5The present invention is by no means limited to the above-described

embodiments agf ¢ae e énplemantedmrasasonedifisatiensamitismsaeparting from the scope of the
present invention. [0045]

[0044]

5 The present invention is by no means limited to the above-described

embodiments and can be implemented in various modifications without

departing from the scope of the present invention.

[0045]

The disclosure of Japanese Patent Application No. 2009-293016, filed on

10 December 24, 2009, including the specification, drawings, and abstract, is

incorporated herein by reference in its entirety.



The disclosure of Japanese Patent Application No. 2009-293016, filed on 10December 24, 2009,
including the specification, drawings, and abstract, is incorporated herein by reference in its entirety. 20
CLAIMS 1. A mobile communication method comprisiif the steps of: receiving, from a terminal having
moved from a management area 5 of a first exchange to a management area of a second exchange, a
location update message at the second exchange; sending, from the second exchange having
received the location update message to the first exchange, a first protocol signal for getting
communication path information; 10notifying, to theseapmexchange, an error for causing a fallback to a
second protocol by the first protocol signal, when a bearer is established between a GGSN, which is
connected to the first exchange and an external IP network, and the first exchange, as a bearer for the
terminal; and 15changing a protocol type to the second protocol, at the second exchange to which the

error has been notified fpomm dba dirsd mabanest tyn thectirg e aasl siggalh anstses@ng again a protocol
signal for getting
receiving, from a terminal having moved from a management area
5 of afirst exchange to a management area of a second exchange, a
location update message at the second exchange;
sending, from the second exchange having received the location
update message to the first exchange, a first protocol signal for getting
communication path information;

10 notifying, to the second exchange, an error for causing a fallback
to a second protocol by the first protocol signal, when a bearer is
established between a GGSN, which is connected to the first exchange
and an external IP network, and the first exchange, as a bearer for the
terminal; and

15 changing a protocol type to the second protocol, at the second
exchange to which the error has been notified from the first exchange by
the first protocol signal, and sending again a protocol signal for getting
communication path information to the first exchange by the changed
protocol type.

20
2. The mobile communication method as defined in claim 1, wherein

in the step of notifying the error, when the bearer is established between

the GGSN and the first exchange, the first exchange sends a first protocol



communication path information to the first exchange by the changed protocol type. 20 2. The mobile
communication method as defined in claim 1, wherein in the step of notifying the error, when the bearer is
established between the GGSN and the first exchange2the first exchange sends a first protocol 21 signal
including an instruction for the fallback to the second protocol as an error cause, to the second exchange.
3.The mobile communication method as defined in claim 1, wherein: 5in the step of notifying the error,
when the bearer is established between the GGSN and the first exchange, the first exchange sends a first

protocol signal 1glvging @0 dnsé ¥t PRsiol IR B Ak 40 A S8R AR RECIRG A$ BRoESEY | Cadiss to the
second exchange; and upon receiving the first protocol signal including the instruction for the

fallback to the se¢end RIRIOCEH AR dhecRBAtICaKUSEAHRB the first exchange, the second exchange sends a
second protocol signal for getting communication path information corresponding to the second protocol,

to the first exchange. 15 4.An exchange to pass, when a terminal moves from a management area of the
exchange to a management area of another exchange, communication path information related to the

terminal, to the ®ther exthangriihe esehangrRAPvIBE Gdsestiosftasdighred o recaiveréem the other
exchange, a first 20protocol signal for getting the communication path information; and
5 in the step of notifying the error, when the bearer is established
between the GGSN and the first exchange, the first exchange sends a first
protocol signal including an instruction for the fallback to the second
protocol as an error cause, to the second exchange; and
upon receiving the first protocol signal including the instruction for
10 the fallback to the second protocol as the error cause from the first
exchange, the second exchange sends a second protocol signal for getting

communication path information corresponding to the second protocol, to

the first exchange.

15 4. An exchange to pass, when a terminal moves from a management
area of the exchange to a management area of another exchange,
communication path information related to the terminal, to the other
exchange, the exchange comprising:

a section configured to receive, from the other exchange, a first

20  protocol signal for getting the communication path information; and

a section configured to send a first protocol signal including an
instruction for a fallback to a second protocol as an error cause to the

second exchange, when a bearer is established between a GGSN, which



a section configured to send a first protocol signal including an instruction for a fallback to a second
protocol as an error cause to the second exchange, when a bearer is established between a GGSN,
which 22 is connected to the first exchange and an ex#rnal IP network, and the first exchange, as a
bearer for the terminal. 5.An exchange to get, when a terminal moves from a management 5 area of
another exchange to a management area of the exchange, communication path information related to the
terminal, from the other exchange, the exchange comprising: a section configured to send a first

protocol signal fergniHag e EORNBYNSAEQR Ry NEHMatoeQ Hig ofheR &xebaNdend the @gaction
configured to send, when an error for causing a fallback to a second protocol is notified from the other

exchange by a 8xdHyAERCOASIGNBL & SEEONEh dtaealzgnal for getting communication path information
corresponding to the second protocol, to the other exchange; and 15a section configured to get, when the

communication path information by the first or second protocol is set in the first or second protocol signal
received from the other exchange, a bearer of the terminal based on communication path information by a

relevant protocagl. An exchange to get, when a terminal moves from a management
5 area of another exchange to a management area of the exchange,
communication path information related to the terminal, from the other
exchange, the exchange comprising:
a section configured to send a first protocol signal for getting the
communication path information to the other exchange;

10 a section configured to send, when an error for causing a fallback
to a second protocol is notified from the other exchange by a first protocol
signal, a second protocol signal for getting communication path
information corresponding to the second protocol, to the other exchange;
and

15 a section configured to get, when the communication path
information by the first or second protocol is set in the first or second
protocol signal received from the other exchange, a bearer of the terminal

based on communication path information by a relevant protocol.



