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MOBILE COMMUNICATION SYSTEM,
MOBILE STATION, SWITCHING STATION,
AND LOCATION REGISTRATION METHOD

FOR MOBILE STATION

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application is a continuation of U.S. applica-
tion Ser. No. 15/684,458, filed Aug. 23, 2017; which is a
divisional of U.S. application Ser. No. 14/171,308, filed Feb.
3, 2014; which is a divisional of U.S. application Ser. No.
13/824,895, filed Mar. 18, 2013; which is a National Stage
Entry of PCT/JP2012/070421, filed Aug. 10, 2012; which
claims the benefit of priority from the prior Japanese patent
application No. 2011-176557 filed on Aug. 12, 2011; the
disclosures of all of which are incorporated herein in their
entirety by reference thereto.

[0002] The present invention relates to a mobile commu-
nication system, a mobile station, a switching station, and a
location registration method for a mobile station, and in
particular to a mobile communication system, a mobile
station, a switching station, and a location registration
method for a mobile station, in which are arranged a
plurality of location registration devices that perform loca-
tion management of a mobile station on a circuit switching
network side.

TECHNICAL FIELD

Background

[0003] Non Patent Literature (NPL) 1 discloses a specifi-
cation for a function known as CS (Circuit Switched)
fallback that implements cooperation between LTE (Long
Term Evolution) and a 3G circuit switching service. Fur-
thermore, the article “4.3.2 MME” of page 11 of the same
literature discloses that, in a case of a configuration of an
MSC/VLR (Mobile Switching Center/Visited Location Reg-
ister) pool where a plurality of MSC/VLRs provide service
with the same Location Area Identity, an MME (Mobility
Management Entity) is to select a MSC/VLR by an IMSI
Hash method of Non Patent Literature 2. It is to be noted that
the IMSI Hash method is a method to obtain a hash by a
modulo operation, with an IMSI (International Mobile-
Station Subscription Identifier) that is an identifier for
uniquely identifying a subscriber within a network and the
number of MSC/VLRs inside a network as two keys.
[0004] Patent Literature (PTL) 1 discloses that when UE
(User Equipment) initially accesses an SGSN (Serving
GPRS Support Node) pool or the like, a RAN node such as
an e-NodeB selects a suitable CN (Core Network) node for
the UE in accordance with a NNSF (Non Access Stratum
Node Selection Function) and a load splitting (distribution)
rule. In addition, Patent Literature 1 discloses that a RAN
node finds and selects a CN (Core Network) node where the
UE is originally registered, by using an NRI (Network
Resource Identifier) inside a TMSI (Temporary Mobile
Station Identifier) included in an initial direct forwarding
message received by the UE. That is, as long as the UE of
Patent Literature 1 moves within a pool, the CN node does
not change.

[0005] Patent Literature 2 discloses an MME in which, for
the MME where a tracking area update request (TAU
request) from a UE is converted to a location area update
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request (LAU request), a location area update response
(LAU response) including an NRI is received from an MSC
and is converted to a tracking area update response (TAU
response) for the UE.

CITATION LIST
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[0007] Japanese Patent Kohyo Publication No. JP2010-
537523A
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SUMMARY

Technical Problem

[0014] The following analysis is given by the present
invention. An IMSI Hash method described in Non Patent
Literature 2 is used in a case where a UE moves from a pre
UE movement packet switching station (written below as
“old packet switching station™) to another packet switching
station (written below as “new packet switching station™),
and the new packet switching station selects a location
registration device (MSC/VLR) that carries out location
registration.

[0015] At this time, if a Location Area of a movement
destination of the UE is within the range of the same location
registration device pool (MSC/VLR pool), even if the IMSI
Hash is used, the new packet switching station can select the
same location registration device (MSC/VLR) as the loca-
tion registration device (MSC/VLR) that was selected by the
old packet switching station and which has completed
location registration. In this way, by implementing location
registration without movement of the location registration
device (MSC/VLR), it is possible to realize a decrease in
network load.

[0016] In particular, in a case where a packet switching
station works together with the location registration device
(MSC/VLR) with a goal of delivering an SMS (Short
Message Service), since the location registration devices
(MSC/VLR) form a relatively large location registration
device pool (MSC/VLR pool), an effect is realized in that the
network load described above is decreased even more.
[0017] However, in a case where a failure occurs in a path
between a location registration device (MSC/VLR) to be
selected and the old switching station, the old packet switch-
ing station may select another location registration device
(MSC/VLR) as shown in FIG. 12 (refer to S902 to S904 in
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FIG. 12). Thereafter, when the UE moves to the new packet
switching station and makes a Location Registration
Request, the new packet switching station selects the loca-
tion registration device (MSC/VLR) using the IMSI Hash
method (refer to S911 to S912 in FIG. 12). At this time, since
in the IMSI Hash method a hash is obtained by a modulo
operation, with an IMSI and the number of MSC/VLRs as
described above as two keys, the new switching station
selects the same location registration device (MSC/VLR) as
in 8902 in FIG. 12 (refer to S911 to S912 in FIG. 12). As a
result, since a location registration device (MSC/VLR)
which has not completed location registration is selected,
unnecessary signal messages are exchanged within the net-
work.

[0018] Moreover, as shown in FIG. 13, when the number
of MSC/VLRs belonging to a location registration device
pool (MSC/VLR pool) increases or decreases, since the
location registration device (MSC/VLR) selected by the
IMSI Hash changes, re-selection of the location registration
device (MSC/VLR) is performed by most UEs for which
location registration has already been done, resulting in
congestion of the overall network.

[0019] It is to be noted that in Patent Literatures 1 and 2,
there is clearly no disclosure of a configuration of selecting
a location registration device configuring the location reg-
istration device pool as described above, and after the
mobile station has moved, of selecting a location registration
device which has completed location registration.

[0020] It is an object of the present invention to provide a
mobile communication system, a mobile station, a switching
station, and a location registration method for a mobile
station, by which it is possible to curb the exchange of
unnecessary signal messages and network congestion,
caused by a change in selection of location registration
device or an increase or decrease in the number of instal-
lations, on a circuit switching network side of the above-
mentioned location registration devices (MSC/VLR).

Solution to Problem

[0021] According to a first aspect of the present invention
there is provided a mobile communication system, compris-
ing: a mobile station, a packet switching station, and a
plurality of location registration devices that perform loca-
tion management of the mobile station, wherein: with
respect to the mobile station, after one location registration
device is already selected from among the plurality of
location registration devices, an NRI (Network Resource
Identifier) included in a TMSI (Temporary Mobile Station
Identifier) is transmitted to the packet switching station
when the mobile station performs location registration, and
the packet switching station makes a request for location
registration with respect to the one location registration
device, based on the NRI.

[0022] According to a second aspect of the present inven-
tion there is provided a mobile station, used in a mobile
communication system comprising a packet switching sta-
tion and a plurality of location registration devices that
perform location management of the mobile station,
wherein: with respect to the mobile station, after one loca-
tion registration device is already selected from among the
plurality of location registration devices, an NRI (Network
Resource Identifier) included in a TMSI (Temporary Mobile
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Station Identifier) is transmitted to the packet switching
station when location registration is performed on a packet
network side.

[0023] According to a third aspect of the present invention
there is provided a packet switching station, used in a mobile
communication system comprising a mobile station and a
plurality of location registration devices that perform loca-
tion management of the mobile station, wherein: with
respect to the mobile station, after one location registration
device is already selected from among the plurality of
location registration devices, a request for location registra-
tion is made to the one location registration device, based on
an NRI (Network Resource Identifier) included in a TMSI
(Temporary Mobile Station Identifier), received from the
mobile station when location registration is performed on a
packet network side by the mobile station.

[0024] According to a fourth aspect of the present inven-
tion there is provided a location registration device, included
in a mobile communication system comprising a mobile
station, a packet switching station, and a plurality of location
registration devices that perform location management of
the mobile station, wherein: with respect to the mobile
station, after the location registration device is already
selected from among the plurality of location registration
devices, a Location Registration Request is received from
the packet switching station, based on an NRI (Network
Resource Identifier) included in a TMSI (Temporary Mobile
Station Identifier), received when location registration is
performed on a packet network side by the mobile station.
According to a fifth aspect of the present invention there is
provided a location registration method for a mobile station
in a mobile communication system comprising the mobile
station, a packet switching station, and a plurality of location
registration devices that perform location management of
the mobile station, the method comprising: a step of select-
ing one location registration device from among the plurality
of location registration devices, with respect to the mobile
station; a step of transmitting an NRI (Network Resource
Identifier) included in a TMSI (Temporary Mobile Station
Identifier) to the packet switching station, when location
registration is performed by the mobile station; a step of
making a request by the packet switching station for location
registration with respect to the one location registration
device, based on the NM; and a step in which the one
location registration device receives a Location Registration
Request from the packet switching station. This method is
associated with particular machines referred to as a location
registration device, a packet switching station, and a mobile
station, as described above.

Advantageous Effects of Invention

[0025] According to the present invention, it is possible to
curb the exchange of unnecessary signal messages and
network congestion, caused by a change in selection of
location registration device, or an increase or decrease in the
number of installations, on a circuit switching network side.

BRIEF DESCRIPTION OF DRAWINGS

[0026] FIG. 1 is a diagram for describing a configuration
of an exemplary embodiment of the present invention.
[0027] FIG. 2 is a continuation diagram of FIG. 1.
[0028] FIG. 3 is a diagram for describing a configuration
of a first exemplary embodiment of the present invention.
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[0029] FIG. 4 is a sequence diagram for describing opera-
tion of the first exemplary embodiment of the present
invention.

[0030] FIG. 5 is a diagram for describing a configuration
of'a second exemplary embodiment of the present invention.
[0031] FIG. 6 is a sequence diagram for describing opera-
tion of the second exemplary embodiment of the present
invention.

[0032] FIG. 7 is a diagram for describing a configuration
of a third exemplary embodiment of the present invention.
[0033] FIG. 8 is a sequence diagram for describing opera-
tion of the third exemplary embodiment of the present
invention.

[0034] FIG.9 is a diagram for describing a configuration
of a fourth exemplary embodiment of the present invention.
[0035] FIG. 10 is a sequence diagram for describing
operation of the fourth exemplary embodiment of the pres-
ent invention.

[0036] FIG. 11 is a sequence diagram for describing
operation of a fifth exemplary embodiment of the present
invention.

[0037] FIG. 12 is a diagram for describing flow of location
registration processing according to methods of Non Patent
Literatures 1 and 2.

[0038] FIG. 13 is a diagram for describing flow of location
registration processing according to methods of Non Patent
Literatures 1 and 2.

MODES

[0039] First a description is given of an outline of an
exemplary embodiment of the present invention, making
reference to the drawings. It is to be noted that reference
symbols in drawings attached to this outline are added for
convenience to respective elements, as an example in order
to aid understanding, and are not intended to limit the
invention to modes of the drawings shown.

[0040] The present invention, in an exemplary embodi-
ment thereof as shown in FIG. 1, can be realized by a
configuration including: a plurality of location registration
devices 31 to 3 that perform location management of a
mobile station on a circuit switching network side; a first
switching station (a first packet switching station) 21 that, on
receiving a Location Registration Request from a UE (mo-
bile station) 10, selects one location registration device from
among the plurality of location registration devices 31 to 3»
in accordance with a prescribed rule and requests location
registration; the UE (mobile station) 10; and a second
switching station (a second packet switching station) 22 that
is located at a movement destination of the mobile station.
[0041] Specifically, the UE (mobile station) 10 receives a
Location Response including information 51 for identifying
a location registration device selected by the first switching
station (first packet switching station) 21, from the first
switching station (first packet switching station) 21. As
shown in FIG. 2, with movement from a service area of the
first switching station (first packet switching station) 21 to a
service area of the second switching station (second packet
switching station) 22, the UE (mobile station) 10 transmits
a Location Registration Request including information S2
for identifying a location registration device selected by the
first switching station (first packet switching station) 21 to
the second switching station (second packet switching sta-
tion) 22. The second switching station (second packet
switching station) 22 makes a request for location registra-
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tion to the location registration device 31 for which the first
packet switching station has performed location registration
for the mobile station, based on the information S1 included
in the Location Registration Request.

[0042] As described above, according to the present
invention, the second switching station (second packet
switching station) 22 also performs a selection of a location
registration device in which the first switching station (first
packet switching station) 21 has actually performed location
registration. Accordingly, it is possible to curb the exchange
of unnecessary signal messages and network congestion,
caused by a change in selection of location registration
device or an increase or decrease in the number of instal-
lations, on a circuit switching network side of the mobile
station. It is to be noted that in a case where the information
S2 included in the Location Registration Request indicates
that the UE (mobile station) 10 is registered in a location
registration device other than the location registration
devices 31 to 3z (a location registration device not belong-
ing to the pool in question), the second switching station
(second packet switching station) 22, similar to the first
switching station (first packet switching station) 21, selects
one location registration device from among the plurality of
location registration devices 31 to 37, and requests location
registration.

First Exemplary Embodiment

[0043] Next, detailed descriptions are given concerning
first to fourth exemplary embodiments of the present inven-
tion using a NRI (Network Resource Indicator) as informa-
tion for identifying a location registration device, making
reference to the drawings. FIG. 3 is a diagram that sche-
matically represents a configuration of a first exemplary
embodiment of the present invention.

[0044] Referring to FIG. 3, a network configuration is
shown that includes a plurality of MSC/VLRs 301 to 30r
that form a MSC/VLR pool for performing location man-
agement of a UE (mobile station) 10 on a circuit switching
network side, and SGSNs 201 and 202 that perform move-
ment management or authentication processing of the UE 10
arranged on the circuit switching network side. It is to be
noted that in the example of FIG. 3 various types of RAN
node and various types of gateway that are described in
Patent Literature 1 are omitted. In the MSC/VLR pool, the
plurality of MSC/VLRs are configured to provide a service
for the same Location Area (LA).

[0045] On receiving a Location Registration Request from
the UE 10, the SGSN 201 (202) selects an MSC/VLR to
perform location registration for the UE 10, from the MSC/
VLRs 301 to 30z in accordance with a prescribed rule such
as an IMSI Hash method of Non Patent Literature 2 or the
like, and requests location registration. The selected MSC/
VLR transmits a Location Response including a TMSI
(Temporary Mobile Station Identifier) via the SGSN 201
(202) to the UE 10.

[0046] The TMSI includes an NRI distributed to an MSC/
VLR. The NRI is an information item by which the MSC/
VLR can be uniquely identified within the MSC/VLR pool.
[0047] By providing the NRI to the new SGSN 202 (201)
when a request for location registration is made, the UE 10
makes the SGSN 202 (201) select a MSC/VLR for which
location registration is done. At this time, in a case where the
MSC/VLR indicated by the NRI is an MSC/VLR within the
same MSC/VLR pool, since all the SGSNs hold a common
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configuration for selecting a MSC/VLR from the NRI, the
SGSN 202 (201) restrains change of the MSC/VLR, and
before moving, the UE 10 makes a request for location
registration to the MSC/VLR for which location registration
is done.

[0048] Next, a detailed description is given concerning
operation of the present exemplary embodiment, making
reference to the drawings. FIG. 4 is a sequence diagram for
describing operation of the first exemplary embodiment of
the present invention. It is to be noted that in the description
below, SGSN 201 is referred to as “old SGSN” and SGSN
202 is referred to as “new SGSN”.

[0049] Referring to FIG. 4, first, the UE 10 transmits a
Location Registration Request (Attach Request, Routing
Area Update Request, or the like) to the old SGSN (S001 in
FIG. 4). The old SGSN that receives the Location Registra-
tion Request selects an MSC/VLR using the IMSI Hash
method of Non Patent Literature 2, and transmits a Location
Registration Request (S002 in FIG. 4).

[0050] The MSC/VLR that receives the Location Regis-
tration Request carries out location registration of the UE 10,
and in addition assigns a TMSI including an NRI corre-
sponding to itself (S003 in FIG. 4). Furthermore, the MSC/
VLR transmits a Location Response to the old SGSN (S004
in FIG. 4).

[0051] The old SGSN holds the TMSI included in the
Location Response or VLR Name or VLR Number (S004-1
in FIG. 4). Thereafter, the old SGSN transmits a Location
Response (Attach Accept, Routing Area Update Accept, or
the like) including the TMSI to the UE 10 (S005 in FIG. 4).

[0052] Thereafter, in a case where the UE 10 moves to
under the control of a new SGSN, the UE 10 transmits the
NRI included in the TMSI to the new SGSN, and makes a
Location Registration Request (Attach Request, Routing
Area Update Request, or the like) (S011 in FIG. 4).

[0053] The new SGSN that receives the Location Regis-
tration Request transmits the Location Registration Request
to an MSC/VLR corresponding to the NRI, requested by a
TMSI included in the Location Registration Request (S012
in FIG. 4).

[0054] The MSC/VLR that receives the Location Regis-
tration Request performs only updating of a Location Area
since location registration has already been done for the UE
10, and responds with a Location Response (S015 in FIG. 4).

[0055] The new SGSN holds the TMSI included in the
Location Response or the VLR Name or the VLR Number
(S015-1 in FIG. 4). The new SGSN responds with a Loca-
tion Response (Attach Accept, Routing Area Update Accept,
or the like) to the UE 10, based on a Location Response
received from the MSC/VLR (S016 in FIG. 4).

[0056] As described above, according to the present exem-
plary embodiment, the new SGSN 202 selects the MSC/
VLR for which the old SGSN 201 has performed location
registration. As a result, for example, it is possible to
perform location registration of the UE 10 to the same
MSC/VLR, without being affected if a failure occurs in a
path between the old SGSN 201 and the MSC/VLR initially
selected by the old SGSN 201, or a change occurs in the
number of MSC/VLRs. As a result, no unnecessary mes-
sages flow in the network and a decrease in network load is
realized.
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Second Exemplary Embodiment

[0057] Next, a description is given concerning a second
exemplary embodiment of the present invention, in which
the new SGSN (SGSN 202) of the first exemplary embodi-
ment described above is replaced by an MME. FIG. 5 is a
diagram schematically representing a configuration of the
second exemplary embodiment of the present invention. A
point of difference from the first exemplary embodiment
shown in FIG. 3 is that the SGSN 202 is replaced by the
MME 212.

[0058] The MME 212 is a switching station arranged on a
packet switching network side, and performs movement
management and authentication processing of a UE 10
similar to the SGSN described above.

[0059] Next, a detailed description is given concerning
operation of the present exemplary embodiment, making
reference to the drawings. FIG. 6 is a sequence diagram for
describing operation of the second exemplary embodiment
of the present invention. It is to be noted that in the
description below, SGSN 201 is referred to as “old SGSN”
and MME 212 is referred to as “new MME”.

[0060] Operation of the present exemplary embodiment is
different in the point that the new SGSN of the first exem-
plary embodiment is replaced by the new MME, and spe-
cifically the point that, in S011A of FIG. 6, the UE 10
transmits a Location Registration Request (Attach Request,
Tracking Area Update Request, or the like) to the new
MME, and in S016A of FIG. 6, the new MME transmits a
Location Response (Attach Accept, Tracking Area Update
Accept, or the like) to the UE 10. Basic operation is
otherwise the same as in the first exemplary embodiment,
and a description is omitted.

[0061] As described above, the present invention can be
applied to a case where the UE 10 moves from under the
control of the old SGSN to under the control of the MME,
and the new MME can be made to make a Location
Registration Request to a location registration device in
which the old SGSN has actually performed location regis-
tration.

Third Exemplary Embodiment

[0062] Next, a description is given concerning a third
exemplary embodiment of the present invention, in which
the old SGSN (SGSN 201) of the first exemplary embodi-
ment described above is replaced by an MME. FIG. 7 is a
diagram schematically representing a configuration of the
third exemplary embodiment of the present invention. A
point of difference from the first exemplary embodiment
shown in FIG. 3 is that the SGSN 201 is replaced by the
MME 211.

[0063] The MME 211 is a switching station arranged on a
packet switching network side, and performs movement
management and authentication processing of a UE 10
similar to the SGSN described above.

[0064] Next, a detailed description is given concerning
operation of the present exemplary embodiment, making
reference to the drawings. FIG. 8 is a sequence diagram for
describing operation of the third exemplary embodiment of
the present invention. It is to be noted that in the description
below, the MME 211 is referred to as “old MME” and SGSN
202 is referred to as “new SGSN”.

[0065] Operation of the present exemplary embodiment is
different in the point that the old SGSN of the first exem-
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plary embodiment is replaced by the old MME, and spe-
cifically the point that, in S001A of FIG. 8, the UE 10
transmits a Location Registration Request (Attach Request,
Tracking Area Update Request, or the like) to the old MME,
and in S005A of FIG. 8, the old MME transmits a Location
Response (Attach Accept, Tracking Area Update Accept, or
the like) to the UE 10. Basic operation is otherwise the same
as in the first exemplary embodiment, and a description is
omitted.

[0066] As described above, the present invention can be
applied to a case where the UE 10 moves from a state under
the control of the old MME to under the control of the
SGSN, and the new SGSN can be made to make a Location
Registration Request to a location registration device in
which the old MME has actually performed location regis-
tration.

Fourth Exemplary Embodiment

[0067] Next, a description is given concerning a fourth
exemplary embodiment of the present invention, in which
the old SGSN (SGSN 201) and the new SGSN (SGSN 202)
of the first exemplary embodiment described above are
replaced by MMEs. FIG. 9 is a diagram schematically
representing a configuration of the fourth exemplary
embodiment of the present invention. A point of difference
from the first exemplary embodiment shown in FIG. 3 is that
the SGSNs 201 and 202 are replaced by the MMEs 211 and
212.

[0068] The MMEs 211 and 212 are switching stations
arranged on a packet switching network side, and perform
movement management and authentication processing of a
UE 10 similar to the SGSN described above.

[0069] Next, a detailed description is given concerning
operation of the present exemplary embodiment, making
reference to the drawings. FIG. 10 is a sequence diagram for
describing operation of the fourth exemplary embodiment of
the present invention. It is to be noted that in the following
description, the MME 211 is referred to as “old MME”, and
the MME 212 is referred to as “new MME”.

[0070] Operation of the present exemplary embodiment is
different in the point that the old SGSN and the new SGSN
of the first exemplary embodiment are respectively replaced
by the old MME and the new MME, and specifically the
point that, in S001A and S011A of FIG. 10, the UE 10
transmits a Location Registration Request (Attach Request,
Tracking Area Update Request, or the like) to the new and
old MMEs, and in S005A and S016A of FIG. 10, the new
and old MMEs transmit a Location Response (Attach
Accept, Tracking Area Update Accept, or the like) to the UE
10. Basic operation is otherwise the same as in the first
exemplary embodiment and a description is omitted.
[0071] As described above, the present invention can be
applied to a case where the UE 10 moves from a state under
the control of the old MME to under the control of an MME,
and the new MME can be made to make a Location
Registration Request to a location registration device in
which the old MME has actually performed location regis-
tration.

Fifth Exemplary Embodiment

[0072] In the abovementioned first to fourth exemplary
embodiments, information identifying an MSC/VLR in
which location registration has been completed is transmit-
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ted to a new switching station via a UE 10, but it is possible
to also use a configuration in which an old switching station
transmits information identifying an MSC/VLR in which
location registration has been done directly to a new switch-
ing station.

[0073] Below, a description is given concerning a fifth
exemplary embodiment of the present invention in which it
is possible to select an MSC/VLR in which location regis-
tration has been done with respect to the UE 10 in question,
without using an NRI from the UE 10. Since the present
invention can be realized by a configuration similar to the
first to fourth exemplary embodiments described above, the
following description is centered on points of difference in
operation thereof. Furthermore, the following description
relates to a configuration having an old MME and a new
MME as shown in FIG. 9.

[0074] FIG. 11 is a sequence diagram for describing
operation of the fifth exemplary embodiment of the present
invention. It is to be noted that in the following description,
an MME 211 is referred to as “old MME”, and an MME 212
is referred to as “new MME”.

[0075] Referring to FIG. 11, first, the UE 10 transmits a
Location Registration Request (Attach Request, Tracking
Area Update Request, or the like) to the old MME (S201 in
FIG. 11). The old MME that has received the Location
Registration Request selects an MSC/VLR using the IMSI
Hash method of Non Patent Literature 2 or the like, and
transmits a Location Registration Request (S202 in FIG. 11).

[0076] The MSC/VLR that receives the Location Regis-
tration Request carries out location registration of the UE 10,
and transmits a Location Response (5204 in FIG. 1). The old
MME transmits a Location Response (Attach Accept, Track-
ing Area Update Accept, or the like) to the UE 10 (S205 in
FIG. 11). It is to be noted that an NRI need not be included
in the Location Response here. Furthermore, the old MME
holds a VLR Name or VLR Number of a transmission
source of the Location Response (S204-1 of FIG. 11).

[0077] Thereafter, in a case where the UE 10 moves to
under the control of the new MME, the UE 10 transmits a
Location Registration Request (Attach Request, Tracking
Area Update Request, or the like) to the new MME (S211 in
FIG. 11).

[0078] The new MME that receives the Location Regis-
tration Request, requests forwarding of Context of the UE
10, with respect to the old MME (Identification Request,
Context Request) (S212 in FIG. 11). In a case of the present
exemplary embodiment, a TMSI is not included in the
Location Registration Request transmitted in S211 of FIG.
11, but information identitying the UE 10 is included. The
new MME uses the information identifying the UE 10 as
information for identifying an MSC/VLR for which location
registration has been done.

[0079] The old MME that receives a request to forward the
Context transmits a forwarding response (Context
Response) of the Context that includes TMSI, VLR Name,
or VLR Number that are held (S213 in FIG. 11).

[0080] The new MME that receives a forwarding response
of the Context (Context Response) transmits a Location
Registration Request to an MSC/VLR identified by the
TMSI, VLR Name, or VLR Number included in the for-
warding response of the Context (Context Response) (S214
of FIG. 11).
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[0081] The MSC/VLR performs only updating of a Loca-
tion Area, since location registration has already been done
for the UE 10, and responds with a Location Response (S215
in FIG. 11).

[0082] The new MME holds the VLR Name or VLR
Number of a transmission source of the Location Response
received from the MSC/VLR (S215-1 in FIG. 11). In addi-
tion, the new MME responds with a Location Response
(Attach Accept, Tracking Area Update Accept, or the like) to
the UE 10, based on a Location Registration Response
received from the MSC/VLR (S216 in FIG. 11).

[0083] As described above, according to the present exem-
plary embodiment, location registration is performed to a
location registration device in which the old MME 211 has
actually performed location registration, without going via
the UE 10. In the present exemplary embodiment also, for
example, it is possible to perform location registration of the
UE 10 to the same MSC/VLR, without being affected if a
failure occurs in a path between the old MME 211 and the
MSC/VLR initially selected by the old MME 211, or a
change occurs in the number of MSC/VLRs.

[0084] A description has been given above of respective
exemplary embodiments of the present invention, but the
present invention is not limited to the abovementioned
exemplary embodiments, and it is possible to add further
modifications, substitutions, and adjustments, within a scope
that does not depart from fundamental technological con-
cepts of the invention. For example, in the first to fourth
exemplary embodiments described above, descriptions were
given of using an NRI as information for identifying an
MSC/VLR for which location registration was done, but it
is also possible to use a VLR Name or VLR Number as
described in the abovementioned fifth exemplary embodi-
ment.

[0085] In the same way in the abovementioned fifth exem-
plary embodiment, it is also possible to use an NRI as
information for identifying an MSC/VLR for which location
registration was done.

[0086] Finally, a described is given of the invention as can
be incorporated into the scope of the claims of the present
invention.

<First Mode>

[0087] A mobile communication system including: a plu-
rality of location registration devices that perform location
management of a mobile station on a circuit switching
network side; a first packet switching station that, on receiv-
ing a Location Registration Request from a mobile station,
selects one location registration device from among the
plurality of location registration devices in accordance with
a prescribed rule and requests location registration; the
mobile station that, on moving from under the control of the
first packet switching station, transmits a Location Regis-
tration Request including information for identifying the
location registration device selected by the first packet
switching station; and a second packet switching station that
makes a request for location registration to the location
registration device in which the first packet switching station
has performed location registration for the mobile station,
based on information included in the Location Registration
Request received from the mobile station.
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<Second Mode>

[0088] The mobile communication system according to
the first mode, wherein: the first packet switching station
notifies the mobile station of a network resource identifier of
a location registration device that performs location regis-
tration, and the mobile station transmits a Location Regis-
tration Request including the network resource identifier to
the second packet switching station.

<Third Mode>

[0089] The mobile communication system according to
the first mode, wherein: the first packet switching station
stores a network resource identifier of a location registration
device that performs location registration.

<Fourth Mode>

[0090] The mobile communication system according to
the first mode, wherein: information for identifying the
location registration device selected by the first packet
switching station is information for distinguishing the
mobile station; and the second packet switching station
makes a query concerning a location registration device that
performs location registration for a mobile station, which
has received a Location Registration Request, with regard to
the first packet switching station, and performs location
registration for a location registration device that the first
packet switching station has responded with.

<Fifth Mode>

[0091] The mobile communication system according to
the fourth mode, wherein: the first packet switching station
uses any of TMSI, VLR Name, or VLR Number, in order to
manage a location registration device that performs location
registration for a mobile station, which has received the
Location Registration Request.

<Sixth Mode>

[0092] The mobile communication system according to
any of the first to fifth modes, wherein: the plurality of
location registration devices forms a Mobile Switching
Center/Visitor Location Registrar pool.

<Seventh Mode>

[0093] The mobile communication system according to
any of the first to sixth modes, wherein: the first and second
packet switching stations are either of a Serving GPRS
Support Node or a Mobility Management Entity.

<Eighth Mode>

[0094] A mobile station that selects one location registra-
tion device from among a plurality of location registration
devices in accordance with a prescribed rule, and on moving
from under the control of a first packet switching station that
performs location registration for a mobile station, transmits
a Location Registration Request including information for
identifying the location registration device selected by the
first packet switching station.

<Ninth Mode>

[0095] A packet switching station, to which a mobile
station is connected, that makes a request for location
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registration to a location registration device that performs
location registration for the mobile station, based on infor-
mation for identifying a location registration device included
in a Location Registration Request received from the mobile
station.

<Tenth Mode>

[0096] A location registration method for a mobile station,
including: a step in which a first packet switching station, on
receiving a Location Registration Request from a mobile
station, selects one location registration device from among
the plurality of location registration devices in accordance
with a prescribed rule and requests location registration; a
step in which the mobile station, on moving from under the
control of the first packet switching station, transmits a
Location Registration Request including information for
identifying the location registration device selected by the
first packet switching station; and a step in which a second
packet switching station makes a request for location reg-
istration to the location registration device in which the first
packet switching station has performed location registration
for the mobile station, based on information included in the
Location Registration Request received from the mobile
station.

[0097] The respective disclosures of the Patent Literatures
and Non Patent Literatures described above are hereby
incorporated by reference into this specification. The exem-
plary embodiments may be changed and adjusted within the
scope of the entire disclosure (including the scope of the
claims) of the present invention and based on fundamental
technological concepts thereof. Furthermore, a wide variety
of combinations and selections of various disclosed ele-
ments (including respective elements of the respective
claims, respective elements of the respective exemplary
embodiments and examples, respective elements of the
respective drawings, and the like) is possible within the
scope of the claims of the present invention. That is, the
present invention clearly includes every type of transforma-
tion and modification that a person skilled in the art can
realize according to the entire disclosure including the scope
of the claims and to technological concepts thereof.

REFERENCE SIGNS LIST

[0098] 10 UE (mobile station)

[0099] 21 first switching station

[0100] 22 second switching station

[0101] 31 to 3r location registration devices
[0102] 201, 202 SGSN

[0103] 211, 212MME

[0104] 301 to 30» MSC/VLR

1. A first mobility management node comprising:

a controller; and

a memory operatively coupled with the controller,
wherein the controller is configured to:

receive an attach request message from a mobile terminal
upon a change of a mobility management node to the
first mobility management node from a second mobility
management node, the attach request message includ-
ing a temporary identifier of a circuit switched (CS)
domain for the mobile terminal, a network resource
identifier (NRI) of the CS domain being included in the
temporary identifier and identifying a location manage-
ment node in the CS domain;
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select a location management node, from a plurality of
location management nodes serving a current loca-
tion area of the mobile terminal, based on the
received temporary identifier including the NRI; and

send a request message for updating a location infor-
mation of the mobile terminal to the selected location
management node.

2. The first mobility management node according to claim
1, wherein the first or the second mobility management node
is a Serving GPRS Support Node (SGSN) or a Mobility
Management Entity (MME).

3. The first mobility management node according to claim
1, wherein the location management node is a Mobile
Switching Center/Visited Location Register (MSC/VLR).

4. The first mobility management node according to claim
1, wherein the temporary identifier is a Temporary Mobile
Station Identifier (TMSI).

5. A location management node comprising:

a controller configured to assign a temporary identifier of

a circuit switched (CS) domain for a mobile terminal,
the temporary identifier including a network resource
identifier (NRI) of the CS domain, the NM identifying
the location management node in the CS domain;

a transmitter configured to send a message including the
temporary identifier to the mobile terminal via a second
mobility management node; and

a receiver configured to receive a request message for
updating a location information of the mobile terminal
from the mobile terminal via a first mobility manage-
ment node upon a change of a mobility management
node to the first mobility management node from the
second mobility management node, the first mobility
management node selecting the location management
node, from a plurality of location management nodes
serving a current location area of the mobile terminal,
based on the temporary identifier including NRI.

6. The location management node according to claim 5,
wherein the first or the second mobility management node is
a Serving GPRS Support Node (SGSN) or a Mobility
Management Entity (MME).

7. The location management node according to claim 5,
wherein the location management node is a Mobile Switch-
ing Center/Visited Location Register (MSC/VLR).

8. The location management node according to claim 5,
wherein the temporary identifier is a Temporary Mobile
Station Identifier (TMSI).

9. A mobile terminal comprising:

a receiver configured to receive, from a second mobility
management node, a message including a temporary
identifier of a circuit switched (CS) domain for the
mobile terminal, the temporary identifier including a
network resource identifier (NRI) of the CS domain,
the NRI identifying a location management node in the
CS domain; and

a transmitter configured to send an attach request message
for updating a location information of the mobile
terminal upon a change of a mobility management node
to a first mobility management node from the second
mobility management node, the request message
including the temporary identifier including the NRI
used for selecting the location management node from
a plurality of location management nodes serving a
current location area of the mobile terminal.
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10. The mobile terminal according to claim 9, wherein the
first or the second mobility management node is a Serving
GPRS Support Node (SGSN) or a Mobility Management
Entity (MME).

11. The mobile terminal according to claim 9, wherein the
location management node is a Mobile Switching Center/
Visited Location Register (MSC/VLR).

12. The mobile terminal according to claim 9, wherein the
temporary identifier is a Temporary Mobile Station Identifier
(TMSD).

13. A system comprising:

a controller; and

a memory operatively coupled with the controller,

wherein the controller is configured to:

assign a temporary identifier of a circuit switched (CS)
domain for a mobile terminal, the temporary identi-
fier including a network resource identifier (NRI) of
the CS domain, the NRI identifying a location man-
agement node in the CS domain;

send a message including the temporary identifier to the
mobile terminal via a second mobility management
node;

receive, by a first mobility management node, an attach

request message from the mobile terminal upon a
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change of a mobility management node to the first
mobility management node from a second mobility
management node, the attach request message includ-
ing the temporary identifier including the NRI;

select, by the first mobility management node, the loca-

tion management node, from a plurality of location
management nodes serving a current location area of
the mobile terminal, based on the temporary identifier
including the NRI; and

receive a request message for updating a location infor-

mation of the mobile terminal from the first mobility
management node.

14. The system according to claim 13, wherein the first or
the second mobility management node is a Serving GPRS
Support Node (SGSN) or a Mobility Management Entity
(MME).

15. The system according to claim 13, wherein the loca-
tion management node is a Mobile Switching Center/Visited
Location Register (MSC/VLR).

16. The system according to claim 13, wherein the tem-
porary identifier is a Temporary Mobile Station Identifier
(TMSD).



