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(54) MOBILE STATION

(57) Access control is appropriately performed in a
case where a radio base station eNB is connected to
multiple PLMNs. A mobile station MTC-UE of the inven-
tion includes a determination unit 12 configured to deter-
mine existence of access control on the basis of EAB
parameters included in broadcast information transmit-
ted by the radio base station eNB. When EAB parameters

for an R-PLMN to be applied to the R-PLMN are set in
an SIB 2 in addition to EAB parameters for a P-PLMN to
be applied to the P-PLMN, the determination unit 12 de-
termines the existence of the access control for the R-
PLMN on the basis of the EAB parameters for the R-
PLMN.
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Description

TECHNICAL FIELD

[0001] The present invention relates to a mobile sta-
tion.

BACKGROUND ART

[0002] Nowadays, methods for implementing MTC
(Machine Type Communication) are actively discussed
in meetings for defining the specifications for the 3GPP
LTE (Long Term Evolution).
[0003] Mobile stations UE supporting MTC (hereinafter
referred to as mobile stations MTC-UE) are assumed to
be used in many devices such, for example, as gas me-
ters, electricity meters, and vending machines. On the
assumption that the number of mobile stations MTC-UE
will be enormous, appropriate access control will be nec-
essary.
[0004] At present, the access control for the mobile
stations MTC-UE is defined on the basis of the existing
access control (ACB: Access Class Barring) for the
UTRAN (Universal Terrestrial Radio Access Network).

PRIOR ART DOCUMENTS

NON-PATENT DOCUMENTS

[0005]

Non-patent document 1: 3GPP TS24.301
Non-patent document 2: 3GPP TS23.112
Non-patent document 3: 3GPP TS36.304

SUMMARY OF THE INVENTION

[0006] Here, in a presumable case in the LTE, a radio
base station eNB in a radio access network is connected
to multiple PLMNs (Public Land Mobile Networks) or core
networks, or in other words, the multiple PLMNs share
the same radio base station eNB (see Fig. 7).
[0007] Even in such a case, according to the existing
access control, a mobile station MTC-UE is configured
to determine the existence of access control for a P-
PLMN (Primary-PLMN or a first mobile communication
network) always on the basis of EAB (Extended Access
Barring) parameters to be applied to the P-PLMN, without
reference to an R-PLMN (Registered-PLMN or a regis-
tered mobile communication network).
[0008] Here, the P-PLMN is the PLMN in the top of a
PLMN list included in an SIB 1 (System Information Block
1) broadcast by the radio base station eNB.
[0009] In the meantime, if the mobile station MTC-UE
selects a PLMN in cell selection processing and suc-
ceeds in an attachment procedure for the selected
PLMN, then the selected PLMN will serve as the R-
PLMN.

[0010] However, in a conventional mobile communica-
tion system, the mobile station MTC-UE is configured to
determine the existence of the access control on the ba-
sis of the EAB parameters to be applied to the P-PLMN
without exception in the above case. For this reason, the
conventional mobile communication system has a prob-
lem that, even when a failure or congestion occurs in the
R-PLMN, it is still possible to access the R-PLMN as long
as the P-PLMN is in normal operation.
[0011] The present invention has been made in view
of the aforementioned problem. An objective of the
present invention is to provide a mobile station which is
capable of appropriately performing access control in a
case where a radio base station eNB is connected to
multiple PLMNs.
[0012] A first feature of the present invention is sum-
marized as a mobile station supporting machine type
communication and used in a mobile communication sys-
tem having a configuration in which a radio base station
is connected to a first mobile communication network and
a second mobile communication network. Here, the mo-
bile station includes a determination unit configured to
determine existence of access control. The first mobile
communication network is a mobile communication net-
work in the top of a mobile communication network list
included in first broadcast information transmitted by the
radio base station, while the second mobile communica-
tion network is a mobile communication network, for
which an attachment procedure conducted by the mobile
station is successful. Meanwhile, when a second access
control information for machine type communication to
be applied to the second mobile communication network
is set in second broadcast information transmittd by the
radio base station in addition to a first access control
information for machine type communication to be ap-
plied to the first mobile communication network, the de-
termination unit determines the existence of the access
control on the basis of the second access control infor-
mation for machine type communication.
[0013] A second feature of the present invention is
summarized as a mobile station supporting machine type
communication and used in a mobile communication sys-
tem having a configuration in which a radio base station
is connected to a first mobile communication network and
a second mobile communication network. Here, the mo-
bile station includes a determination unit configured to
determine existence of access control. The first mobile
communication network is a mobile communication net-
work in the top of a mobile communication network list
included in first broadcast information received by the
radio base station, while the second mobile communica-
tion network is a mobile communication network for which
an attachment procedure conducted by the mobile sta-
tion is successful. When mobile communication network
indication information specifying a mobile communica-
tion network is not included in access control information
for machine type communication in second broadcast
information received by the radio base station, the deter-
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mination unit determines that the access control informa-
tion for machine type communication is first access con-
trol information for machine type communication to be
applied to the first mobile communication network, and
determines the existence of the access control on the
basis of the first access control information for machine
type communication. Meanwhile, when the mobile com-
munication network indication information is included in
the access control information for machine type commu-
nication in the second broadcast information and the mo-
bile communication network specified by the mobile com-
munication network indication information is the same as
the second mobile communication network, the determi-
nation unit determines that the access control information
for machine type communication is second access con-
trol information for machine type communication to be
applied to the second mobile communication network,
and determines the existence of the access control on
the basis of the second access control information for
machine type communication.

BRIEF DESCRIPTION OF THE DRAWINGS

[0014]

[Fig. 1] Fig. 1 is an overall configuration diagram of
a mobile communication system according to a first
embodiment of the present invention.
[Fig. 2] Fig. 2 is a diagram showing an example of a
format of an SIB 2 to be broadcast by a radio base
station in the mobile communication system accord-
ing to the first embodiment of the present invention.
[Fig. 3] Fig. 3 is another diagram showing the exam-
ple of the format of the SIB 2 to be broadcast by the
radio base station in the mobile communication sys-
tem according to the first embodiment of the present
invention.
[Fig. 4] Fig. 4 is a functional block diagram of a mobile
station according to the first embodiment of the
present invention.
[Fig. 5] Fig. 5 is a flowchart showing an operation of
the mobile station according to the first embodiment
of the present invention.
[Fig. 6] Fig. 6 is another flowchart showing the op-
eration of the mobile station according to the first
embodiment of the present invention.
[Fig. 7] Fig. 7 is an overall configuration diagram of
a conventional mobile communication system.

MODE FOR CARRYING OUT THE INVENTION

(Mobile Communication System According to First Em-
bodiment of Present Invention)

[0015] A mobile communication system according to
a first embodiment of the present invention will be de-
scribed with reference to Fig. 1 to Fig. 6.
[0016] As shown in Fig. 1, a mobile communication

system according to the embodiment includes a PLMN
#1, a CN (core network) #1, a PLMN #2 (or a CN #2),
and a radio base station eNB.
[0017] In the mobile communication system of the em-
bodiment, the radio base station eNB in a radio access
network is configured to be connected to the multiple
PLMNs #1 and #2 (or the CNs #1 and #2). In other words,
the multiple PLMNs #1 and #2 are configured to share
the same radio base station eNB.
[0018] In the example of Fig. 1, the PLMN #1 is as-
sumed to be a P-PLMN and the PLMN #2 is assumed to
be an R-PLMN from the perspective of a mobile station
MTC-UE.
[0019] In addition, the mobile communication system
of the embodiment is configured to be capable of provid-
ing the MTC.
[0020] Meanwhile, the radio base station eNB is con-
figured to transmit broadcast information, which includes
EAB parameters, in a subordinate cell. Specifically, the
EAB parameters are designed to be transmitted in the
form of an SIB 2, which is a type of the broadcast infor-
mation.
[0021] An example of a format of the SIB 2 is shown
in Fig. 2 and Fig. 3. As shown in Fig. 2, the EAB param-
eters are designed to be transmitted in the form of an
information element "ac-BarringForEAB" in the SIB 2.
[0022] Here, the EAB parameters constitute access
control information to be applied to the mobile station
MTC-UE supporting MTC. An ordinary mobile station UE,
which is not supporting MTC, ignores the EAB parame-
ters.
[0023] For example, the EAB parameters include a bit
map indicating existence (Bar/Not Bar) of control for each
of access classes (ACs) from "0" to "9."
[0024] Here, the EAB parameters may include a bit
map indicating existence (Bar/Not Bar) of control for each
of access classes from "11" to "15" as is the case in the
LTE (Release-8/9).
[0025] As shown in Fig. 2 and Fig. 3, the bit map is
designed to be transmitted in the form of an information
element "eabStatus" in the SIB 2.
[0026] Moreover, the EAB parameters include bits
(category information) each indicating "UE Category"
ranging from "A" to "C."
[0027] Here, "UE Category"=’"A" is a category for a
mobile station MTC-UE to which the EAB parameters are
to be applied (i.e., the mobile station MTC-UE supporting
MTC).
[0028] Moreover, "UE Category"= "B" is a category for
a mobile station MTC-UE to which the EAB parameters
are to be applied, and which is roaming.
[0029] Furthermore, "UE Category"= "C" is a category
for a mobile station MTC-UE to which the EAB parame-
ters are to be applied, which is roaming, and which is not
connected to a PLMN on an "Operator defined PLMN
selector list" set in a USIM.
[0030] Here, the "Operator defined PLMN selector list"
is a list of PLMNs for roaming that are designated by a
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telecommunications carrier to which the mobile station
MTC-US subscribes.
[0031] As shown in Fig. 2 and Fig. 3, the category in-
formation is designed to be transmitted in the form of an
information element "eabCategory" in the SIB 2.
[0032] The EAB parameters may further include
"PLMN ID Indicator". To be more precise, the "PLMN ID
Indicator" is PLMN indication information that indicates
which one of the PLMNs the EAB parameters involve.
[0033] By incorporation of the "PLMN ID Indicator" in
the EAB parameters, it is possible to broadcast the EAB
parameters for the multiple PLMNs in addition to the EAB
parameters for the P-PLMN.
[0034] As shown in Fig. 2 and Fig. 3, the "PLMN ID
Indicator" is designed to be transmitted in the form of an
information element "plmnIdIndicator" in the SIB 2.
[0035] Here, the EAB parameters may also include in-
formation to specify the P-PLMN.
[0036] Meanwhile, the above-described list of PLMNs
is designed to be transmitted in the form of an SIB 1,
which is a type of the broadcast information.
[0037] As shown in Fig. 4, the mobile station MTC-UE
includes a reception unit 11 and a determination unit 12.
[0038] The reception unit 11 is configured to receive
the broadcast information (such as MIBs and SIBs) trans-
mitted from the radio base station eNB.
[0039] The determination unit 12 is configured to de-
termine the existence of the access control on the basis
of access control information for the MTC (i.e., the EAB
parameters) received by the reception unit 11.
[0040] To be more precise, the determination unit 12
is configured, when the "PLMN ID Indicator" is included
in the received EAB parameters, to determine that the
EAB parameters are the EAB parameters for the PLMN
specified by the "PLMN ID Indicator."
[0041] On the other hand, the determination unit 12 is
configured, when the "PLMN ID Indicator" is not included
in the received EAB parameters, to determine that the
EAB parameters are the EAB parameters for the P-
PLMN.
[0042] In addition, the determination unit 12 is config-
ured, when EAB parameters for the R-PLMN to be ap-
plied to the R-PLMN are set in the broadcast information
in addition to the EAB parameters for the P-PLMN to be
applied to the P-PLMN, to determine the existence of the
access control on the basis of the EAB parameters for
the R-PLMN.
[0043] On the other hand, the determination unit 12 is
configured, when the EAB parameters to be applied to
the R-PLMN are the same as the EAB parameters to be
applied to the P-PLMN, to determine the existence of the
access control on the basis of the EAB parameters.
[0044] In other words, the determination unit 12 is con-
figured, when the EAB parameters for the R-PLMN to be
applied to the R-PLMN are not set in the broadcast in-
formation in addition to the EAB parameters for the P-
PLMN to be applied to the P-PLMN, to determine the
existence of the access control on the basis of the EAB

parameters for the P-PLMN.
[0045] Meanwhile, the determination unit 12 may be
configured, when the received EAB parameters include
"PLMN ID Indicator" specifying the R-PLMN, to deter-
mine that the EAB parameters are the EAB parameters
for the R-PLMN and to determine the existence of the
access control on the basis of the EAB parameters for
the R-PLMN.
[0046] Here, the determination unit 12 may be config-
ured, when the received EAB parameters include "PLMN
ID Indicator" but does not include the "PLMN ID Indicator"
specifying the R-PLMN, to determine that the access
control does not take place.
[0047] Examples of an operation of the mobile station
MTC-UE according to the embodiment will be described
below with reference to Fig. 5 and Fig. 6.
[0048] First, an operation example 1 of the mobile sta-
tion MTC-UE according to the embodiment will be de-
scribed with reference to Fig. 5.
[0049] In step S101, the mobile station MTC-UE ac-
quires the EAB parameters included in the broadcast in-
formation from the radio base station eNB. Then, in step
S102, the mobile station MTC-UE determines whether
or not the same EAB parameters are broadcast in terms
of the PLMN #1 and the PLMN #2.
[0050] In the case of "Yes, " the mobile station MTC-
UE determines the existence of the access control on
the basis of the EAB parameters for the P-PLMN in step
S103.
[0051] In the case of "No," i.e., in the case where the
mobile station MTC-UE determines that the EAB param-
eters different from the EAB parameters for the P-PLMN
to be applied to the P-PLMN are broadcast, the mobile
station MTC-UE determines the existence of the access
control on the basis of the EAB parameters for the R-
PLMN in step S104.
[0052] If the mobile station MTC-UE determines in step
S104 that the EAB parameters for the R-PLMN are not
broadcast, then the mobile station MTC-UE determines
that the access control does not take place.
[0053] Second, an operation example 1 of the mobile
station MTC-UE according to the embodiment will be de-
scribed with reference to Fig. 6.
[0054] In step S201, the mobile station MTC-UE ac-
quires the EAB parameters included in the broadcast in-
formation from the radio base station eNB. Then, in step
S202, the mobile station MTC-UE determines whether
or not the EAB parameters include the "PLMN ID Indica-
tor."
[0055] In the case of "Yes, " the operation proceeds to
step S204. In the case of "No," the operation proceeds
to step S203.
[0056] In step S203, the mobile station MTC-UE de-
termines that the received EAB parameters are the EAB
parameters for the P-PLMN, and determines the exist-
ence of the access control on the basis of the EAB pa-
rameters for the P-PLMN.
[0057] On the other hand, in step S204, the mobile
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station MTC-UE determines whether or not the PLMN
specified by the "PLMN ID Indicator" is the same as the
R-PLMN of its own.
[0058] In the case of "Yes, " the operation proceeds to
step S206. In the case of "No," the operation proceeds
to step S205.
[0059] In step S205, the mobile station MTC-UE de-
termines that the access control does not take place.
[0060] On the other hand, in step S206, the mobile
station MTC-UE determines that the received EAB pa-
rameters are the EAB parameters for the R-PLMN, and
determines the existence of the access control on the
basis of the EAB parameters for the R-PLMN.
[0061] According to the mobile communication system
of the first embodiment of the present invention, the mo-
bile station MTC-UE can switch whether it is appropriate
to determine the existence of the access control for the
P-PLMN or it is appropriate to determine the existence
of the access control for the R-PLMN, on the basis of
whether or not the same EAB parameters are broadcast
in terms of the PLMN #1 (the P-PLMN) and the PLMN
#2 (the R-PLMN). Thus, it is possible to reduce a de-
pendency on the existence of the access control for the
P-PLMN.
[0062] The features of the above-described embodi-
ment may also be expressed as follows.
[0063] A first feature of the embodiment is summarized
as a mobile station MTC-UE supporting MTC (machine
type communication) used in a mobile communication
system having a configuration in which a radio base sta-
tion eNB is connected to a P-PLMN (first mobile commu-
nication network) and a R-PLMN (second mobile com-
munication network). Here, the mobile station MTC-UE
includes a determination unit 12 configured to determine
existence of access control. The P-PLMN is a PLMN in
the top of a PLMN list (mobile communication network
list) included in an SIB1 (first broadcast information),
while the R-PLMN is a PLMN, for which an attachment
procedure conducted by the mobile station MTC-UE is
successful. Meanwhile, when an EAB parameter for the
R-PLMN (second access control information for machine
type communication) to be applied to the R-PLMN is set
in an SIB2 (second broadcast information) in addition to
an EAB parameter for a P-PLMN (first access control
information for machine type communication) to be ap-
plied to the P-PLMN, the determination unit 12 deter-
mines the existence of the access control on the basis
of the EAB parameter for the R-PLMN.
[0064] A second feature of the embodiment is summa-
rized as the mobile station MTC-UE supporting MTC and
used in the mobile communication system having the
configuration in which the radio base station eNB is con-
nected to a P-PLMN and an R-PLMN. Here, the mobile
station MTC-UE includes the determination unit 12 con-
figured to determine the existence of the access control.
The P-PLMN is a PLMN in the top of the PLMN list in-
cluded in the SIB 1 while the R-PLMN is a PLMN for
which an attachment procedure conducted by the mobile

station MTC-UE is successful. When the "PLMN ID Indi-
cator (mobile communication network indication informa-
tion specifying a mobile communication network)" is not
included in the EAB parameters (access control informa-
tion for machine type communication) in the SIB 2, the
determination unit 12 determines that the EAB parame-
ters are the EAB parameters for the P-PLMN and deter-
mines the existence of the access control on the basis
of the EAB parameters for the P-PLMN. Meanwhile,
when the "PLMN ID Indicator" is included in the EAB
parameters in the SIB 2 and the PLMN specified by the
"PLMN ID Indicator" is the same as the R-PLMN, the
determination unit 12 determines that the EAB parame-
ters are the EAB parameters for the R-PLMN and deter-
mines the existence of the access control on the basis
of the EAB parameters for the R-PLMN.
[0065] In the second feature of the embodiment, the
determination unit 12 may be configured to determine
that the access control does not take place when the
"PLMN ID Indicator" is included in the EAB parameters
in the SIB 2 and the PLMN specified by the "PLMN ID
Indicator" is not the same as the R-PLMN.
[0066] Note that the above described operations of the
radio base station eNB, the mobile station MTC-UE or
the like may be implemented by hardware, may be im-
plemented by a software module executed by a proces-
sor, or may be implemented by a combination of both.
[0067] The software module may be provided in any
type of storage medium such as an RAM (Random Ac-
cess Memory), a flash memory, a ROM (Read Only Mem-
ory), an EPROM (Erasable Programmable ROM), an
EEPROM (Electronically Erasable and Programmable
ROM), a register, a hard disk, a removable disk, or a CD-
ROM.
[0068] The storage medium is connected to the proc-
essor so that the processor can read and write informa-
tion from and to the storage medium. Also, the storage
medium may be integrated into the processor. Also, the
storage medium and the processor may be provided in
an ASIC. The ASIC may be provided in the radio base
station eNB, mobile station MTC-UE or the like. Also, the
storage medium and the processor may be provided in
the radio base station eNB, mobile station MTC-UE or
the like as a discrete component.
[0069] Hereinabove, the present invention has been
described in detail using the above embodiment; howev-
er, it is apparent to those skilled in the art that the present
invention is not limited to the embodiment described
herein. Modifications and variations of the present inven-
tion can be made without departing from the spirit and
scope of the present invention defined by the description
of the scope of claims. Thus, what is described herein is
for illustrative purpose, and has no intention whatsoever
to limit the present invention.
[0070] Note that the entire content of Japanese Patent
Application No. 2011-244001 (filed on November 7,
2011) is incorporated by reference in the present speci-
fication.
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INDUSTRIAL APPLICABILITY

[0071] As described above, according to the present
invention, it is possible to provide a mobile station which
is capable of appropriately performing access control in
a case where a radio base station eNB is connected to
multiple PLMNs.

EXPLANATION OF THE REFERENCE NUMERALS

[0072]

PLMN mobile communication network
eNB radio base station
MTC-UE mobile station
11 reception unit
12 determination unit

Claims

1. A mobile station used in a mobile communication
system having a configuration in which a radio base
station is connected to a first mobile communication
network and a second mobile communication net-
work, the mobile station comprising:

a determination unit configured to determine ex-
istence of access control, wherein
the first mobile communication network is a mo-
bile communication network in the top of a mo-
bile communication network list included in first
broadcast information received by the radio
base station,
the second mobile communication network is a
mobile communication network, for which an at-
tachment procedure conducted by the mobile
station is successful, and
when an EAB (extended access barring) param-
eter for an R-PLMN (registered-public land mo-
bile network) to be applied to the second mobile
communication network is set in second broad-
cast information received by the radio base sta-
tion in addition to an EAB parameter for a P-
PLMN (primary-PLMN) to be applied to the first
mobile communication network, the determina-
tion unit determines the existence of the access
control on the basis of the EAB parameter for
the R-PLMN.
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