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57) ABSTRACT

A communication control method in a relay station that holds
a donor base station list, is connected to a donor base station
existing on the donor base station list, and performs relay
transmission between the donor base station and a user ter-
minal, comprises a step A of designating a neighboring base
station, a step B of inquiring the neighboring base station
designated in the step A of whether to accept or refuse the
relay station, and a step C of updating the donor base station
list in response to an inquiry result in the step B.
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COMMUNICATION CONTROL METHOD

TECHNICAL FIELD

[0001] The present invention relates to a communication
control method in a mobile communication system.

BACKGROUND ART

[0002] In3GPP (3rd Generation Partnership Project) which
is a project aiming to standardize a mobile communication
system, specifications of a relay station have been designed.
[0003] The relay station performs relay transmission
between a donor base station and a user terminal (for
example, refer to Non Patent Literature 1).

PRIOR ART DOCUMENT

Non-Patent Document

[0004] [Non-patent Document 1] 3GPP technology speci-
fications “TS 36.300 V11. 0. 0” December, 2011

SUMMARY OF THE INVENTION

[0005] However, in the current specifications, the relay sta-
tion is assumed to be geographically fixed. Therefore, there is
a problem that it is not possible to support a movable relay
station.

[0006] Therefore, an objective of the present invention is to
provide a communication control method with which it is
possible to support a movable relay station.

[0007] A communication control method of the present
invention is a communication control method in a relay sta-
tion that holds a donor base station list, is connected to a donor
base station existing on the donor base station list, and per-
forms relay transmission between the donor base station and
a user terminal, and comprises a step A of designating a
neighboring base station, a step B of inquiring the neighbor-
ing base station designated in the step A of whether to accept
or refuse the relay station, and a step C of updating the donor
base station list in response to an inquiry result in the step B.
[0008] Also, a communication control method of the
present invention is a communication control method applied
to a mobile communication system including a relay station
that performs relay transmission between a donor base station
and a user terminal, and comprises a step A of, in a handover
procedure of the relay station to a target base station, trans-
mitting a handover request for requesting to accept the relay
station, to the target base station, wherein in the step A,
information indicating a load state of the relay station is
transmitted, together with the handover request.

[0009] Also, a communication control method of the
present invention is a communication control method in a
mobile communication system including a relay station that
holds a donor base station list, is connected to a donor base
station existing on the donor base station list, and performs
relay transmission between the donor base station and a user
terminal, and comprises a step A of obtaining, by the relay
station, when it is not possible to perform a handover of the
relay station to the base station existing on the donor base
station list, a donor base station list held by another relay
station connected to a predetermined base station, from the
other relay station.

[0010] Also, a communication control method of the
present invention is a communication control method applied
to a mobile communication system including a base station

Feb. 12,2015

that has a donor base station function and a relay station that
performs relay transmission between the base station and a
user terminal, comprises: a step A of, by the base station,
holding a neighboring base station list including an identifier
of a neighboring base station, wherein the neighboring base
station list further includes information indicating whether or
not the neighboring base station has a donor base station
function, regarding each of the neighboring base stations.
[0011] Also, a communication control method of the
present invention is a communication control method applied
to a mobile communication system in which a handover of a
user terminal connected to a base station is determined by the
base station, comprises: a step A of performing a handover
determination of a relay station that is connected to a donor
base station and performs relay transmission between the
donor base station and a user terminal, wherein in the step A,
the handover determination of the relay station is performed
by the relay station.

BRIEF DESCRIPTION OF THE DRAWINGS

[0012] FIG. 1is a configuration diagram of a mobile com-
munication system.

[0013] FIG. 2 isa protocol stack diagram of a Un interface.
[0014] FIG. 3 is a protocol stack diagram of an X2 inter-
face.

[0015] FIG. 4is aprotocol stack diagram of'an S1 interface.
[0016] FIG. 5 is a configuration diagram of a radio frame.
[0017] FIG. 6 is a block diagram of UE.

[0018] FIG. 7 is a block diagram of eNB.

[0019] FIG. 8 is a block diagram of MRN.

[0020] FIG.9is a sequence diagram of an operation pattern

1 according to a first embodiment.

[0021] FIG. 10 is a sequence diagram of an operation pat-
tern 2 according to the first embodiment.

[0022] FIG. 11 is a sequence diagram of an operation pat-
tern 3 according to the first embodiment.

[0023] FIG. 12 is a sequence diagram of an operation pat-
tern 1 according to a second embodiment.

[0024] FIG. 13 is a sequence diagram of an operation pat-
tern 2 according to the second embodiment.

[0025] FIG. 14 is a configuration diagram of a DeNB list
used in an operation pattern 4 according to the second
embodiment.

[0026] FIG. 15 is a sequence diagram of an operation pat-
tern 1 according to a third embodiment.

[0027] FIG. 16 is a sequence diagram of an operation pat-
tern 2 according to the third embodiment.

[0028] FIG. 17 is a configuration diagram of a neighboring
eNB list according to a fourth embodiment.

[0029] FIG. 18 is a sequence diagram of an operation pat-
tern 1 according to the fourth embodiment.

[0030] FIG. 19 is a sequence diagram of an operation pat-
tern 2 according to the fourth embodiment.

[0031] FIG.20is an operation sequence diagram according
to a fifth embodiment.

MODES FOR CARRYING OUT THE INVENTION

Overview of Embodiment

[0032] A communication control method of the first
embodiment is a communication control method in a relay
station that holds a donor base station list, is connected to a
donor base station existing on the donor base station list, and
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performs relay transmission between the donor base station
and a user terminal, and comprises a step A of designating a
neighboring base station, a step B of inquiring the neighbor-
ing base station designated in the step A of whether to accept
or refuse the relay station, and a step C of updating the donor
base station list in response to an inquiry result in the step B.
[0033] In the first embodiment, the step B may comprise a
step B1 of inquiring the neighboring base station designated
in the step A of whether the neighboring base station has a
donor base station function.

[0034] In the first embodiment, the step B may comprise a
step B2 of notifying the neighboring base station designated
in the step A of a load state of the relay station.

[0035] Inthe first embodiment, the communication control
method may further comprise a step D of notifying a core
network device of the donor base station list updated in the
step C through the donor base station.

[0036] A communication control method according to the
second and forth embodiments is a communication control
method applied to a mobile communication system including
a relay station that performs relay transmission between a
donor base station and a user terminal, and comprises a step A
of, in a handover procedure of the relay station to a target base
station, transmitting a handover request for requesting to
accept the relay station, to the target base station, wherein in
the step A, information indicating a load state of the relay
station is transmitted, together with the handover request.

[0037] In the second embodiment, when the handover to
the target base station is determined at the relay station, in the
step A, the relay station may transmit the information indi-
cating the load state of the relay station, together with the
handover request.

[0038] Inthe second embodiment, the communication con-
trol method may further comprise a step C of determining, by
the relay station, prior to the step A, the target base station, on
the basis of a donor base station list that is a list of base
stations of a donor base station candidate or a neighboring
base station list that is a list of neighboring base stations,
wherein the donor base station list or the neighboring base
station list includes information on at least one of: a position,
a cell direction, a capacity, and a cell size, regarding each of
the base stations of a donor base station candidate or the
neighboring base stations.

[0039] Inthe fourth embodiment, when the handover to the
target base station is determined at the donor base station, in
the step A, the donor base station may transmit the informa-
tion indicating the load state of the relay station, together with
the handover request.

[0040] A communication control method according to the
third embodiment is a communication control method in a
mobile communication system including a relay station that
holds a donor base station list, is connected to a donor base
station existing on the donor base station list, and performs
relay transmission between the donor base station and a user
terminal, and comprises a step A of obtaining, by the relay
station, when it is not possible to perform a handover of the
relay station to the base station existing on the donor base
station list, a donor base station list held by another relay
station connected to a predetermined base station, from the
other relay station.

[0041] In the third embodiment, the communication con-
trol method may further comprise a step C of receiving, by the
relay station, prior to the step A, relay station information that
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is information on another relay station connected to the pre-
determined base station, from the predetermined base station.
[0042] In the third embodiment, the communication con-
trol method further comprises a step D of transmitting a
handover request from the relay station to a target base sta-
tion; and a step E of transmitting, by the target base station, a
handover rejection response to the relay station, when reject-
ing the handover request, wherein the predetermined base
station is the target base station, in the step E, the target base
station transmits the handover rejection response including
the relay station information, and in the step C, the relay
station may receive the relay station information included in
the handover rejection response.

[0043] In the third embodiment, the communication con-
trol method may further comprise a step D of inquiring, prior
to the step C, the predetermined base station of another relay
station connected to the predetermined base station.

[0044] A communication control method according to the
fourth embodiment is a communication control method
applied to a mobile communication system including a base
station that has a donor base station function and a relay
station that performs relay transmission between the base
station and a user terminal, and comprises: a step A of, by the
base station, holding a neighboring base station list including
an identifier of a neighboring base station, wherein the neigh-
boring base station list further includes information indicat-
ing whether or not the neighboring base station has a donor
base station function, regarding each of the neighboring base
stations.

[0045] In the fourth embodiment, the communication con-
trol method further comprises: a step B of requesting, by the
base station, information for updating the neighboring base
station list, to a core network device, when the relay station is
connected to the base station, and a step C of updating, by the
base station, the neighboring base station list in response to
the information from the core network device.

[0046] In the fourth embodiment, the communication con-
trol method further comprises: a step D of receiving, by the
target base station, a handover request from the base station in
ahandover procedure of the relay station from the base station
to the target base station, and a step E of transmitting, by the
target base station, information indicating that the target base
station does not have the donor base station function, together
with a rejection response to the handover request, to the base
station when the target base station does not have the donor
base station function.

[0047] A communication control method according to the
second and fifth embodiments is a communication control
method applied to a mobile communication system in which
a handover of a user terminal connected to a base station is
determined by the base station, and comprises: a step A of
performing a handover determination of a relay station that is
connected to a donor base station and performs relay trans-
mission between the donor base station and a user terminal,
wherein in the step A, the handover determination of the relay
station is performed by the relay station.

[0048] In the second and fifth embodiments, the communi-
cation control method further comprises a step B of transmit-
ting, by the relay station, a handover request for requesting to
accept the relay station, when, as a result of the step A,
determining that the handover to the target base station is
performed.

[0049] Inthesecond embodiment, the step B includes a step
B1 of transmitting, by the relay station, the handover request
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to the target base station, by using a network interface estab-
lished between the relay station and the target base station.
[0050] Inthe second embodiment, the communication con-
trol method further comprises: a step C of requesting, by the
target base station, information for the handover of the relay
station, to the donor base station, in response to reception of
the handover request from the relay station; and a step D of
transmitting, by the donor base station, the information for
the handover of the relay station, to the target base station, in
response to the request from the target base station.

[0051] Inthe second embodiment, the communication con-
trol method further comprises a step E of transmitting, by the
target base station, a handover permission response including
the information for the handover of the relay station, to the
relay station, by using the network interface, after receiving
the information for the handover of the relay station, from the
donor base station.

[0052] In the second embodiment, in the step B, the relay
station transmits the handover request to the donor base sta-
tion, after including one or a plurality of identifiers of the
target base station in the handover request.

[0053] Inthe second and fifth embodiments, the communi-
cation control method further comprises, a step of inquiring,
prior to the step B, by the relay station, the donor base station
and/or the target base station of whether or not possible to
respond to a handover request from the relay station.

(1) First Embodiment

[0054] In the present embodiment, an example of a mobile
communication system configured on the basis of 3GPP stan-
dards (that is, LTE-Advanced) after release 10 will be
described.

[0055] (1.1) Overview ofthe Mobile Communications Sys-
tem
[0056] FIG. 11is a configuration diagram of a mobile com-

munication system according to the present embodiment. As
illustrated in FIG. 1, the mobile communication system
includes a user terminal (UE: User Equipment) 100, a base
station (eNB: evolved Node-B) 200, a movable relay station
(MRN: Mobile Relay Node) 300, a mobility management
device (MME: Mobility Management Entity)/a gateway
device (S-GW: Serving Gateway) 400, and an operation and
maintenance device (OAM: Operation and Maintenance)
500.

[0057] TheeNB 200 and the MRN 300 are network devices
included in a radio access network (E-UTRAN: Evolved-
UMTS Terrestrial Radio Access Network) 10. The MME/S-
GW 400 and the OAM 500 are network devices included in a
core network (EPC: Evolved Packet Core) 20.

[0058] The UE 100 is a movable radio communication
device owned by a user. The UE 100 performs radio commu-
nication with a cell (called a “serving cell”), with which a
connection is established, in a connected state corresponding
to a state during communication.

[0059] In addition, the “cell” is used as a term indicating a
minimum unit of a radio communication area, and is also used
as a function of performing radio communication with the UE
100. Thus, the eNB 200 is also called a cell.

[0060] When the UE 100 moves together with the move-
ment of a user, a change in the serving cell of the UE 100 is
necessary. An operation, in which the UE 100 changes the
serving cell in a connected state, is called “handover”. A
series of procedures of the handover are called a “handover
procedure”. The handover procedure includes a handover
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preparation step (Preparation), a handover execution step
(Execution), and a handover completion step (Completion).
[0061] In the handover procedure, a cell of a handover
source is called a “source cell” and a cell of a handover
destination is called a “target cell”. Furthermore, in the han-
dover procedure from a certain eNB 200 (a cell) to another
eNB 200 (a cell), an eNB 200 of a handover source is called
a “source eNB” and an eNB 200 of a handover destination is
called a “target eNB”.

[0062] The eNB 200 is a stationary radio communication
device installed by a communication provider, and for
example, is a macro base station (MeNB) or a pico base
station (PeNB). Alternatively, the eNB 200 may be a home
base station (HeNB) installable within the house. The eNB
200 forms a cell. The eNB 200 performs radio communica-
tion with the UE 100.

[0063] TheeNB 200 has adecision right ofhandover for the
UE 100 subordinate to the eNB 200. Specifically, the eNB
200 determines whether to perform handover from a serving
cell to another cell on the basis of a measurement report from
the UE 100. The eNB 200 holds a list (hereinafter, a “neigh-
boring eNB list”) of neighboring eNBs (neighboring cells) in
order to control the handover of the UE 100.

[0064] When the eNB 200 has a donor base station (DeNB)
function, the eNB 200 is able to establish a connection to the
MRN 300 and to operate as a donor of the MRN 300. For
example, an eNB 200 supporting a release after 3GPP release
10 has the DeNB function as an option function, but an eNB
200 supporting a release before the 3GPP release 10 does not
have the DeNB function. Alternatively, an eNB 200 (HeNB)
with low processing capability may not have the DeNB func-
tion.

[0065] The eNB 200 communicates with the EPC 20
(MME/S-GW 400) through an S1 interface that is a logical
communication channel between the eNB 200 and the EPC
20. Furthermore, the S1 interface is also established between
the MRN 300 and the eNB 200 (DeNB 200-1) operating as
the donor of the MRN 300. The MRN 300 is able to commu-
nicate with the EPC 20 through the S1 interface via the DeNB
200-1.

[0066] The MME is provided corresponding to a control
plane dealing with control information, and performs various
types of mobility management or verification processes for
the UE 100. The S-GW is provided corresponding to a user
plane dealing with user data, and performs forwarding control
and the like of user data transmitted/received by the UE 100.
[0067] The eNB 200 communicates with a neighboring
eNB 200 through an X2 interface that is a logical communi-
cation channel between the eNB 200 and the neighboring
eNB 200. Furthermore, the X2 interface is also established
between the MRN 300 and the eNB 200 (DeNB 200-1) oper-
ating as the donor of the MRN 300. The MRN 300 is able to
communicate with a neighboring eNB 200-2 through the X2
interface via the DeNB 200-1.

[0068] In the present embodiment, the S1 interface and/or
the X2 interface correspond to a network interface.

[0069] The MRN 300 is a movable radio communication
device installed in a moving body such as a train or a bus. The
MRN 300 holds a list (hereinafter, a “DeNB list”) of eNBs
200 (cells) available as DeNBs. The MRN 300 acquires the
DeNB list from the OAM 500 at the time of starting of the
MRN 300.

[0070] The MRN 300 establishes (Connect) a connectionto
an eNB 200 existing on the DeNB list, and performs radio-
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communication with the eNB 200 (the DeNB 200-1) with
which a connection is established. Then, the MRN 300 per-
forms relay transmission between the UE 100 subordinate to
the MRN 300 and the DeNB 200-1.

[0071] Basically, the MRN 300 is equal to the UE 100 in
terms of the DeNB 200-1 and is equal to the eNB 200 in terms
ofthe UE 100. That is, the MRN 300 has both a characteristic
of the UE 100 and a characteristic of the eNB 200.

[0072] When the MRN 300 moves together with the move-
ment of a movable body, it is necessary for the MRN 300 to be
transitioned (Disconnect) from a connected state to an idle
state and then to establish (Connect) a connection to a new
DeNB, or to establish (that is, handover) a connection to the
new DeNB while maintaining the connected state. In the
present embodiment, the former case (Connect/Disconnect)
is considered and the latter case (handover) will be described
after the second embodiment.

[0073] The MRN 300 has a decision right of handover for
the UE 100 subordinate to the MRN 300. Specifically, the
MRN 300 determines whether to perform handover from a
serving cell to another cell on the basis of the measurement
report (Measurement Report) from the UE 100. The eNB 200
holds the neighboring eNB list in order to control the han-
dover of the UE 100.

[0074] Next, a protocol stack associated with the MRN 300
will be described. FIG. 2 is a protocol stack diagram of a Un
interface.

[0075]  As illustrated in FIG. 2, in the protocol stack of the
Un interface, a layer 1 is a physical (PHY) layer. The layer 2
includes a MAC (Medium Access Control) layer, an RLC
(Radio Link Control) layer, and a PDCP (Packet Data Con-
vergence Protocol) layer. The layer 3 includes an RRC (Radio
Resource Control) layer.

[0076] The PHY layer performs data coding/decoding,
modulation/demodulation, antenna mapping/demapping,
and resource mapping/demapping. The PHY layer provides a
transmission service to an upper layer using a physical chan-
nel. Between a physical layer of the MRN 300 and a physical
layer of the DeNB 200-1, data is transmitted through a physi-
cal channel. The PHY layer is connected to the MAC layer
through a transport channel.

[0077] The MAC layer performs preferential control of
data, and a retransmission process and the like by hybrid ARQ
(HARQ). Between a MAC layer of the MRN 300 and a MAC
layer of the DeNB 200-1, data is transmitted through a trans-
port channel. The MAC layer of the DeNB 200-1 includes
MAC scheduler for decision of transport formats and
resource blocks of an uplink and a downlink. The transport
format includes a transport block size, a modulation/coding
scheme (MCS), and antenna mapping.

[0078] The RLC layer transmits data to an RLC layer of a
reception side using the functions of the MAC layer and the
PHY layer. Between an RLC layer of the MRN 300 and an
RLC layer of the DeNB 200-1, data is transmitted through a
logical channel.

[0079] The PDCP layer performs header compression/ex-
tension and encryption/decryption.

[0080] The RRC layer is defined only in a control plane.
Between an RRC layer of the MRN 300 and an RRC layer of
the DeNB 200-1, data is transmitted through a radio bearer.
The RRC layer controls the logical channel, the transport
channel, and the physical channel in response to establish-
ment, re-establishment, and release of the radio bearer. When
there is an RRC connection between the RRC of the MRN
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300 and the RRC of the DeNB 200-1, the MRN 300 is in a
“connected state”, and otherwise, the MRN 300 is in an “idle
state”.

[0081] A NAS (Non-Access Stratum) layer positioned
above the RRC layer is provided in the MRN 300 and the
MME 300 to perform session management, mobility man-
agement and the like.

[0082] FIG. 3 is a protocol stack diagram for the X2 inter-
face established between the MRN 300 and the neighboring
eNB 200-2. Hereinafter, a control plane will be described.

[0083] As illustrated in FIG. 3, IP (Internet Protocol) and
SCTP (Stream Control Transmission Protocol) are provided
ona layer 1 (L1) and a layer 2 (L2), and X2-AP (X2 Appli-
cation Protocol) is provided on the SCTP. The X2-AP trans-
mits and receives a message according to handover and the
like.

[0084] An X2 message transmitted by the MRN 300 may
be relayed by the DeNB 200-1 and transmitted to the neigh-
boring eNB 200-2. Furthermore, an X2 message transmitted
by the neighboring eNB 200-2 may be relayed by the DeNB
200-1 and transmitted to the MRN 300.

[0085] L1 and L2 between the MME 300 and the DeNB
200-1 are equal to L1 and L2 of the Un interface.

[0086] FIG. 4 is a protocol stack diagram for the S1 inter-
face established between the MRN 300 and the MME 400. As
illustrated in FIG. 4, the S1 interface is different from the X2
interface in that S1-AP is provided instead of the X2-AP.

[0087] FIG. 5 is a configuration diagram of a radio frame
used in the mobile communication system (an LTE system)
according to the present embodiment. The LTE system
employs OFDMA (Orthogonal Frequency Division Multi-
plexing Access) in a downlink and SC-FDMA (Single Carrier
Frequency Division Multiple Access) in an uplink.

[0088] As illustrated in FIG. 5, the radio frame includes 10
subframes arranged in a time-period direction, wherein each
subframe includes two slots arranged in the time-period
direction. Each subframe has a length of 1 ms and each slot
has a length of 0.5 ms. Each subframe includes a plurality of
resource blocks (RBs) in a frequency direction, and a plural-
ity of symbols in the time-period direction. Each symbol is
provided at a head thereof with a guard interval called acyclic
prefix (CP).

[0089] Inthe downlink, aninterval of several symbols at the
head of each subframe is a control region mainly used as a
physical downlink control channel (PDCCH). Furthermore,
the other interval of each subframe is a data region mainly
used as a physical downlink shared channel (PDSCH). In the
downlink, reference signals (RS) different from each other in
each cell are transmitted.

[0090] In the uplink, both end portions in the frequency
direction of each subframe are control regions mainly used as
a physical uplink control channel (PUCCH). Furthermore,
the center portion in the frequency direction of each subframe
is a data region mainly used as a physical uplink shared
channel (PUSCH).

[0091] The radio frame includes a plurality of MBSFN
(MBMS Single Frequency Network) subframes. The MRN
300 communicates with the DeNB 200-1 using the MBSFN
subframes.

[0092] (1.2) Block Configuration

[0093] Hereinafter, the block configurations of the UE 100,
the eNB 200, and the MRN 300 will be described.
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[0094] FIG. 6 is a block diagram of the UE 100. As illus-
trated in FIG. 6, the UE 100 includes a radio transmission/
reception unit 110, a storage unit 120, and a control unit 130.
[0095] The radio transmission/reception unit 110 trans-
mits/receives a radio signal.

[0096] The storage unit 120 stores various types of infor-
mation that is used for the control by the control unit 130.
[0097] The control unit 130 controls various functions of
the UE 100. For example, the control unit 130 controls the
aforementioned operations of the UE 100.

[0098] FIG. 7 is a block diagram of the eNB 200. As illus-
trated in FIG. 7, the eNB 200 includes a radio transmission/
reception unit 210, a network communication unit 220, a
storage unit 230, and a control unit 240.

[0099] The radio transmission/reception unit 210 trans-
mits/receives a radio signal. Furthermore, the radio transmis-
sion/reception unit 210 forms a cell.

[0100] The network communication unit 220 communi-
cates with the MME/S-GW 400 through the S1 interface. The
network communication unit 220 communicates with the
neighboring eNB 200 through the X2 interface.

[0101] The storage unit 230 stores various types of infor-
mation that is used for the control by the control unit 240.
Furthermore, the storage unit 230 stores (holds) the neigh-
boring eNB list.

[0102] The control unit 240 controls various functions of
the eNB 200. For example, the control unit 240 controls the
aforementioned operations of the eNB 200 and operations of
the eNB 200 which will be described later.

[0103] FIG. 8 is a block diagram of the MRN 300. As
illustrated in FIG. 8, the MRN 300 includes a radio transmis-
sion/reception unit 310 for eNB, a radio transmission/recep-
tionunit 320 for UE, a storage unit 330, and a control unit 340.
[0104] The radio transmission/reception unit 310 for eNB
receives a radio signal from the eNB 200 and transmits a radio
signal to the eNB 200.

[0105] The radio transmission/reception unit 320 for UE
receives a radio signal from the UE 100 and transmits a radio
signal to the UE 100. The radio transmission/reception unit
320 for UE forms a cell.

[0106] The storage unit 330 stores various types of infor-
mation that is used for the control by the control unit 340.
Furthermore, the storage unit 330 stores (holds) the neigh-
boring eNB list for controlling the handover of the UE 100,
and the DeNB list for deciding DeNB with which the MRN
300 should establish a connection.

[0107] The control unit 340 controls various functions of
the MRN 300. For example, the control unit 340 controls the
aforementioned operations of the MRN 300 and operations of
the MRN 300 which will be described later. The control unit
340 is able to decide a DeNB candidate in the DeNB list as
DeNB by measuring the radio signal (a reference signal)
received in the radio transmission/reception unit 310 for eNB.
[0108] Furthermore, the MRN 300 may have a positioning
system (for example, a GPS receiver 350) for acquiring its
own location information. The MRN 300 is able to estimate
its own movement speed on the basis of its own location
information.

[0109] (1.3) Operation According to First Embodiment
[0110] Hereinafter, the operation of the mobile communi-
cation system according to the present embodiment will be
described.

[0111] In the following operation patterns 1 to 3, the MRN
300, which holds the DeNB list, is connected to the DeNB
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200-1 existing on the DeNB list, and performs relay trans-
mission between the DeNB 200-1 and the UE 100, designates
a neighboring eNB 200, inquires the designated neighboring
eNB 200 whether to accept or refuse the MRN 300, and
updates the DeNB list in response to an inquiry result.
[0112] Specifically, in the following operation patterns 1
and 2, the MRN 300 designates a neighboring eNB 200 not
existing on the DeNB list. When the inquiry result for the
designated neighboring eNB 200 indicates permission of the
acceptance of the MRN 300, the MRN 300 updates the DeNB
list such that the designated neighboring eNB 200 is added.
[0113] On the other hand, in the following operation pattern
3, the MRN 300 designates a neighboring eNB 200 existing
on the DeNB list. When the inquiry result for the designated
neighboring eNB 200 indicates refusal of the acceptance of
the MRN 300, the MRN 300 updates the DeNB list such that
the designated neighboring eNB 200 is invalid (excluded).
[0114] (1.3.1) Operation Pattern 1

[0115] FIG. 9 is a sequence diagram of an operation pattern
1 according to the present embodiment.

[0116] As illustrated in FIG. 9, in step S101, the OAM 500
notifies the MRN 300 of the neighboring eNB list (NL) for
controlling the handover of the UE 100 via the DeNB 200-1.
As well as the whole of the neighboring eNB list, only a part
of the changed neighboring eNB list may be notified.

[0117] In step S102, the MRN 300 updates a held neigh-
boring eNB list (NL) by the neighboring eNB list received
from the OAM 500.

[0118] Instep S103,the MRN 300 compares the neighbor-
ing eNB list updated in step S102 with the held neighboring
eNB list. Specifically, the MRN 300 searches for a neighbor-
ing eNB existing on the neighboring eNB list and not existing
on the DeNB list.

[0119] Hereinafter, a description will be given on the
assumption that the eNB 200-2 is designated as the neighbor-
ing eNB existing on the neighboring eNB list and not existing
on the DeNB list.

[0120] In step S104, the MRN 300 inquires the eNB 200-2
designated in step S103 of whether the eNB 200-2 has a
DeNB function through the X2 interface.

[0121] In step S105, the eNB 200-2 confirms whether the
eNB 200-2 has the DeNB function in response to the inquiry
from the MRN 300.

[0122] In step S106, the eNB 200-2 notifies the MRN 300
of whether the eNB 200-2 has the DeNB function through the
X2 interface.

[0123] In step S107, the MRN 300 confirms whether the
eNB 200-2 has the DeNB function.

[0124] When the eNB 200-2 has the DeNB function (step
S107; Yes), the MRN 300 updates the DeNB list such that the
eNB 200-2 is added in step S108. Specifically, the MRN 300
adds an identifier (a cell ID) of the eNB 200-2 to the DeNB
list.

[0125] Instep S109, the MRN 300 notifies the OAM 500 of
the DeNB list updated in step S108 via the DeNB 200-1. As
well as the whole of the updated DeNB list, only a part of the
updated DeNB list may be notified.

[0126] In addition, in the present case, the description was
provided for the case of starting the operation for updating the
DeNB list by using the update of the neighboring eNB list as
a trigger. However, instead of such a method, the following
method may be employed.

[0127] In the situation in which the MRN 300 stops, the
necessity of updating the DeNB list is low. Therefore, it
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maybe possible to start the operation for updating the DeNB
list by using the generation of a trigger of a measurement
report (Measurement Report) in the MRN 300 as a trigger.
Alternatively, the operation may be regularly performed in a
period in which a movement speed of the MRN 300 exceeds
a threshold value.

[0128] Furthermore, by using, as a trigger, the fact that a
neighboring cell (a neighboring eNB) detected by measuring
a received reference signal is not included in the DeNB list or
a neighboring cell (a neighboring eNB) with the highest ref-
erence signal received power (RSRP) through the measure-
ment of the received reference signal is not included in the
DeNB list, the MRN 300 may start the operation for updating
the DeNB list and inquire the neighboring cell (the neighbor-
ing eNB).

[0129] (1.3.2) Operation Pattern 2

[0130] FIG. 10 is a sequence diagram of an operation pat-
tern 2 according to the present embodiment.

[0131] Asillustrated in FIG. 10, in step S111, the OAM 500
notifies the MRN 300 of the neighboring eNB list for con-
trolling the handover of the UE 100 via the DeNB 200-1. As
well as the whole of the neighboring eNB list, only a part of
the changed neighboring eNB list may be notified.

[0132] In step S112, the MRN 300 updates a held neigh-
boring eNB list by the neighboring eNB list received from the
OAM 500.

[0133] Instep S113,the MRN 300 compares the neighbor-
ing eNB list updated in step S112 with the held neighboring
eNB list. Specifically, the MRN 300 searches for a neighbor-
ing eNB existing on the neighboring eNB list and not existing
on the DeNB list.

[0134] Hereinafter, a description will be given on the
assumption that the eNB 200-2 is designated as the neighbor-
ing eNB existing on the neighboring eNB list and not existing
on the DeNB list.

[0135] The MRN 300 recognizes its own load state. The
load state includes the number of UEs 100 accommodated by
the MRN 300 (specifically, the number of UEs 100 being
connected to the MRN 300), the amount of traffic dealt by the
MRN 300, or the like. In addition, as well as an actual load
state, a potential load state (for example, processing capabil-
ity such as the maximum number of UEs 100 that may be
accommodated or the maximum amount of traffic) may be
recognized.

[0136] In step S114, the MRN 300 notifies the eNB 200-2
designated in step S113 of the load state through the X2
interface and inquires the eNB 200-2 of whether to accept or
refuse the MRN 300. At this time, it may be possible also for
the MRN 300 to notify thatitis the “MRN” that performed the
inquiry.

[0137] Instep S115, the eNB 200-2 determines the accep-
tance or refusal of the MRN 300 in response to the inquiry
from the MRN 300. Specifically, the eNB 200-2 compares a
margin based on its own load state with the load state of the
MRN 300, and determines whether a problem does not occur
after a connection to the MRN 300 is established.

[0138] In step S116, the eNB 200-2 notifies the MRN 300
of the acceptance or refusal of the MRN 300 through the X2
interface.

[0139] In step S117, the MRN 300 confirms whether an
inquiry result for the eNB 200-2 is “acceptance permission”
or “acceptance refusal”.

[0140] In the case of the “acceptance permission” (step
S117;Yes), the MRN 300 updates the DeNB list such that the
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eNB 200-2 is added in step S118. Specifically, the MRN 300
adds an identifier (a cell ID) of the eNB 200-2 to the DeNB
list.

[0141] Instep S119, the MRN 300 notifies the OAM 500 of
the DeNB list updated in step S118 via the DeNB 200-1. As
well as the whole of the updated DeNB list, only a part of the
updated DeNB list may be notified.

[0142] In addition, in the present case, the description was
provided for the case of starting the operation for updating the
DeNB list by using the update of the neighboring eNB list as
atrigger. However, another method described in the operation
pattern 1 may be employed.

[0143] (1.3.3) Operation Pattern 3

[0144] FIG. 11 is a sequence diagram of an operation pat-
tern 3 according to the present embodiment.

[0145] As illustrated in FIG. 11, in step S121, the MRN
300, for example, searches for a neighboring eNB existing on
the neighboring eNB list by using a large change in its own
load state as a trigger. Hereinafter, a description will be given
on the assumption that the eNB 200-2 is designated as the
neighboring eNB existing on the neighboring eNB list.
[0146] The MRN 300 recognizes its own load state. The
load state is the number of UEs 100 accommodated by the
MRN 300 (specifically, the number of UEs 100 being con-
nected to the MRN 300), the amount of traffic dealt by the
MRN 300, or the like.

[0147] In step S122, the MRN 300 notifies the eNB 200-2
designated in step S121 of the load state through the X2
interface and inquires the eNB 200-2 of whether to accept or
refuse the MRN 300. At this time, it may be possible also for
the MRN 300 to notify that it is the “MRN” that performed the
inquiry.

[0148] In step S123, the eNB 200-2 determines the accep-
tance or refusal of the MRN 300 in response to the inquiry
from the MRN 300. Specifically, the eNB 200-2 compares a
margin based on its own load state with the load state of the
MRN 300, and determines whether a problem does not occur
after a connection to the MRN 300 is established.

[0149] In step S124, the eNB 200-2 notifies the MRN 300
of the acceptance or refusal of the MRN 300 through the X2
interface.

[0150] In step S125, the MRN 300 confirms whether an
inquiry result for the eNB 200-2 is “acceptance permission”
or “acceptance refusal”.

[0151] In the case of the “acceptance refusal” (step S125;
Yes), the MRN 300 updates the DeNB list such that the eNB
200-2 is invalid in step S126. Specifically, the MRN 300
excludes an identifier (a cell ID) of the eNB 200-2 from the
DeNB list, or sets the eNB 200-2 to be temporarily invalid.
[0152] Instep S127,the MRN 300 notifies the OAM 500 of
the DeNB list updated in step S126 via the DeNB 200-1. As
well as the whole of the updated DeNB list, only a part of the
updated DeNB list may be notified.

[0153] In addition, in the present case, the description was
provided for the case of starting the operation for updating the
DeNB list by using the update of the neighboring eNB list as
atrigger. However, another method described in the operation
pattern 1 may be employed.

[0154] (1.4) Conclusion of First Embodiment

[0155] As described above, the MRN 300, which holds the
DeNB list, is connected to the DeNB 200-1 existing on the
DeNB list, and performs relay transmission between the
DeNB 200-1 and the UE 100, designates a neighboring eNB
200, inquires the designated neighboring eNB 200 of whether
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to accept or refuse the MRN 300, and updates the DeNB list
in response to an inquiry result. In this way, even when the
MRN 300 moves, it is possible to allow the DeNB list to be
adapted to the state of a movement destination.

[0156] In the operation patterns 1 and 2, the MRN 300
designates a neighboring eNB 200 not existing on the DeNB
list. When the inquiry result for the designated neighboring
eNB 200 indicates permission of the acceptance of the MRN
300, the MRN 300 updates the DeNB list such that the des-
ignated neighboring eNB 200 is added. In this way, as a
movement result of the MRN 300, when a DeNB candidate
capable of accepting the MRN 300 appears in the vicinity of
the MRN 300, it is possible to add the new DeNB candidate to
the DeNB list.

[0157] In the operation pattern 3, the MRN 300 designates
a neighboring eNB 200 existing on the DeNB list. When the
inquiry result for the designated neighboring eNB 200 indi-
cates refusal of the acceptance of the MRN 300, the MRN 300
updates the DeNB list such that the designated neighboring
eNB 200 is invalid. In this way, when one of DeNB candidates
existing on the DeNB list does not accept the MRN 300, it is
possible to exclude an eNB 20, which is not able to accept the
MRN 300, from the DeNB candidates.

[0158] Furthermore, the inquiry includes information indi-
cating that an inquiry source is “MRN”. In this way, the
neighboring eNB 200 recognizes that the inquiry source is
“MRN” and then is able to determine the acceptance or
refusal.

[0159] The MRN 300 designates a neighboring eNB 200
not existing on the DeNB list on the basis of a result obtained
by comparing the neighboring eNB list notified from the
OAM 500 via the DeNB 200-1 with the DeNB list held in the
MRN 300. In this way, it is possible to appropriately desig-
nate the neighboring eNB 200 not existing on the DeNB list.
[0160] Alternatively, the MRN 300 designates a neighbor-
ing eNB 200 not existing on the DeNB list on the basis of a
radio signal received in the MRN 300 from the neighboring
eNB 200. In this way, it is possible to appropriately designate
the neighboring eNB 200 not existing on the DeNB list.
[0161] Inthe operation pattern 1, the MRN 300 inquires the
designated neighboring eNB 200 of whether the neighboring
eNB 200 has the DeNB function. In this way, it is possible to
add only the neighboring eNB 200 having the DeNB function
to the DeNB list.

[0162] In the operation patterns 2 and 3, the MRN 300
notifies the designated neighboring eNB 200 of the load state
of'the MRN 300. In this way, the neighboring eNB 200 is able
to determine whether it is possible to accept the MRN 300 on
the basis of its own load state and the load state of the MRN
300.

[0163] The MRN 300 notifies the OAM 500 of the whole or
anupdated part of the updated DeNB list via the DeNB 200-1.
In this way, the OAM 500 is able to notify another MRN 300
around the DeNB 200-1 of the updated DeNB list. Thus, the
other MRN 300 is able to use an optimized DeNB list. Alter-
natively, the OAM 500 may hold the DeNB list as back-up
and notify the MRN 300 of the DeNB list according to neces-

sity.
(2) Second Embodiment

[0164] Hereinafter, the second embodiment will be
described while focusing on the differences from the afore-
mentioned first embodiment.
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[0165] In the present embodiment, an operation when the
MRN 300 performs handover using the aforementioned
DeNB list will be mainly described.

[0166] (2.1) Operation According to Second Embodiment
[0167] Hereinafter, the operation of the mobile communi-
cation system according to the present embodiment will be
described.

[0168] In the following operation patterns 1 to 4, in a
mobile communication system in which the eNB 200 per-
forms determination regarding the handover of the UE 100
connected to the eNB 200, the MRN 300, which is connected
to the DeNB 200-1 and performs relay transmission between
the DeNB 200-1 and the UE 100, performs determination
regarding the handover of the MRN 300. Then, the MRN 300
transmits a handover request to a target eNB 200 using the X2
interface that is established between the MRN 300 and the
target eNB 200.

[0169] (2.1.1) Operation Pattern 1

[0170] FIG. 12 is a sequence diagram of the operation
pattern 1 according to the embodiment. In an initial state of
the present sequence, it is assumed that the MRN 300 is being
connected to the DeNB 200-1 to perform relay transmission.
[0171] Asillustrated in FIG. 12, in step S200, the MRN 300
checks a measurement result of a received reference signal
and a held DeNB list.

[0172] In step S201, the MRN 300 performs handover
determination in response to a check result in step S200. For
example, when a DeNB candidate with RSRP higher than that
of a DeNB 200-1 during current connection exists on the
DeNB list, the MRN 300 decides the DeNB candidate as a
target eNB.

[0173] Hereinafter, a description will be given on the
assumption that the eNB 200-2 is decided as the target eNB
by such handover determination.

[0174] Instep S202, the MRN 300 inquires the eNB 200-2
of whether the eNB 200-2 is able to respond to a handover
request from the MRN 300 through the X2 interface. In
addition, step S202 may be performed before step S201.
[0175] In step S203, the eNB 200-2 notifies the MRN 300
of whether the eNB 200-2 is able to respond to the handover
request from the MRN 300 through the X2 interface in
response to the inquiry from the MRN 300.

[0176] Hereinafter, a description will be given on the
assumption that the eNB 200-2 is able to respond to the
handover request from the MRN 300.

[0177] In step S204, the MRN 300 transmits a handover
request for requesting the acceptance for the MRN 300 to the
eNB 200-2 through the X2 interface. The handover request
includes information indicating that a transmission source of
the handover request is “MRN”. In general, the handover
request is transmitted, so that a preparation step (Preparation)
in the handover procedure is started. Until the handover pro-
cedure is completed, the DeNB 200-1 is a “source eNB”.
[0178] Instep S205, the eNB 200-2 determines whether to
permit or reject the handover request on the basis of the
handover request from the MRN 300. Hereinafter, a descrip-
tion will be given on the assumption that the eNB 200-2
determines to permit the handover request.

[0179] In step S206, the eNB 200-2 requests the DeNB
200-1 to transmit information for the handover of the MRN
300 through the X2 interface.

[0180] In step S207, the DeNB 200-1 transmits the infor-
mation for the handover of the MRN 300 to the eNB 200-2
through the X2 interface together with a permission response
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(Ack) for the request from the eNB 200-2. The information
for the handover of the MRN 300 includes X2 signaling
context reference, S1 EPC signaling context reference, target
cell ID, RRC context, AS configuration, E-RAB context and
the like of the MRN 300.

[0181] In step S208, the eNB 200-2 notifies, on the X2
interface, the MRN 300 of information necessary for estab-
lishing a connection to the eNB 200-2 together with a per-
mission response (Ack) for the handover request from the
MRN 300. The information necessary for communicating
with the eNB 200-2, for example, includes a new C-RNTIand
security algorithm identifier, dedicated RACH preamble and
SIB as an option, and the like.

[0182] Instep S209, the MRN 300 disconnects a connection
to the DeNB 200-1 in response to the reception of a handover
permission response from the eNB 200-2. Then, the MRN
300 performs a process (a random access process, an RRC
connection establishment process and the like) for establish-
ing a connection to the eNB 200-2 (step S212). Meanwhile,
the DeNB 200-1 performs a process (data forwarding) of
forwarding data not to be transmitted to MRN 300 to the eNB
200-2 through the X2 interface (steps S210 and S211).
[0183] In this way, when the handover procedure is com-
pleted, the eNB 200-2 serves as anew DeNB ofthe MRN 300.
[0184] (2.1.2) Operation Pattern 2

[0185] FIG. 13 is a sequence diagram of the operation
pattern 2 according to the embodiment. Hereinafter, only
differences from the operation pattern 1 according to the
present embodiment will be described.

[0186] As illustrated in FIG. 13, in the operation pattern 2,
when transmitting a handover request to a target eNB 200-2,
the MRN 300 transmits information indicating a load state of
the MRN 300 together with the handover request (step S204-
1).

[0187] The load state includes the number of UEs 100
accommodated by the MRN 300 (specifically, the number of
UEs 100 being connected to the MRN 300), the amount of
traffic dealt by the MRN 300, or the like. In addition, the load
state may include a potential load state (for example, process-
ing capability such as the maximum number of UEs 100 that
may be accommodated or the maximum amount of traffic), as
well as an actual load state.

[0188] After the information indicating the load state of the
MRN 300 is received together with the handover request, the
target eNB 200 determines whether to permit the handover
request on the basis of the information indicating the load
state of the MRN 300 (step S205-1).

[0189] Specifically, the eNB 200-2 compares a margin
based on its own load state with the load state of the MRN
300, and determines whether a problem does not occur after a
connection to the MRN 300 is established.

[0190] (2.1.3) Operation Pattern 3

[0191] In the operation pattern 3 according to the present
embodiment, the MRN 300 performs a process of adjusting a
transmission timing of a handover request before transmitting
the handover request (step S204).

[0192] Specifically, when the movement speed of the MRN
300 exceeds a threshold value, the MRN 300 adjusts the
transmission timing of the handover request to be advanced
more than a normal timing. Furthermore, when the movement
speed of the MRN 300 is equal to or less than the threshold
value, the MRN 300 returns the transmission timing of the
handover request to the normal timing.
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[0193] For example, a case is considered, in which in the
handover determination (step S201), when a DeNB candidate
with RSRP higher than that of the DeNB 200-1 during current
connection exists on the DeNB list, the MRN 300 decides the
DeNB candidate as a target eNB. In such a case, when the
movement speed of the MRN 300 exceeds the threshold
value, the MRN 300 corrects (offsets) the RSRP of the DeNB
200-1 during current connection to be low or corrects (off-
sets) the RSRP of the DeNB candidate to be high, so that a
trigger of handover easily occurs and a handover request
timing can be advanced.

[0194] Alternatively, a case is considered, in which in the
handover determination (step S201), when the RSRP of the
DeNB candidate exceeds the threshold value, the MRN 300
decides the DeNB candidate as a target eNB. In such a case,
the MRN 300 corrects (offsets) the RSRP of the DeNB can-
didate to be high or lowers the threshold value, so that a
trigger of handover easily occurs and a handover request
timing can be advanced.

[0195] Furthermore, when the movement speed of the
MRN 300 exceeds the threshold value, the MRN 300 may
transmit the handover request without inquiring the eNB
200-2 of whether the eNB 200-2 responds to the handover
request from the MRN 300 (step S202).

[0196] (2.1.4) Operation Pattern 4

[0197] In the operation pattern 4 according to the present
embodiment, the MRN 300 performs the handover determi-
nation (step S201) using a DeNB list with additional infor-
mation.

[0198] FIG. 14 is a configuration diagram of the DeNB list
used in the operation pattern 4. As illustrated in FIG. 14, the
DeNB list used in the operation pattern 4 includes informa-
tion on the position, cell direction, capacity, and cell size of
each (identifier of) DeNB candidate.

[0199] The MRN 300 determines a target eNB on the basis
of the DeNB list. Specifically, the MRN 300 decides whether
the DeNB candidate is appropriate as the target eNB under
(the whole or a part of) the following conditions.

[0200] Firstly, when the position of the DeNB candidate
coincides with the movement direction of the MRN 300, the
MRN 300 determines that the DeNB candidate is appropriate.
[0201] Secondly, when the cell direction (the cell formation
position) of the DeNB candidate coincides with the move-
ment direction of the MRN 300, the MRN 300 determines
that the DeNB candidate is appropriate.

[0202] Thirdly, for the capacity of the DeNB candidate and
the load state (the number of connections/traffic) of the MRN
300, when the load state is within the capacity range of the
DeNB candidate, the MRN 300 determines that the DeNB
candidate is appropriate.

[0203] Fourthly, for the size of a service area of the DeNB
candidate and the movement speed of the MRN 300, when an
area passage time of the DeNB candidate is equal to or more
than a constant reference, the MRN 300 determines that the
DeNB candidate is appropriate.

[0204] In addition, as an application, when there are no
DeNB candidates, a list of the DeNB candidates may be
updated. An operation in this case will be described in a third
embodiment.

[0205] Furthermore, in the present operation pattern, the
case, in which the information on the position, the cell direc-
tion, the capacity, and the cell size is included in the DeNB
list, was described. However, the information may be
included in the neighboring eNB list. In this case, the neigh-
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boring eNB list includes information on the position, the cell
direction, the capacity, and the cell size of (an identifier of)
each eNB. Then, the MRN 300 may perform the handover
determination using the neighboring eNB list.

[0206] (2.2) Conclusion of Second Embodiment

[0207] As described above, in the mobile communication
system in which the eNB 200 performs determination regard-
ing the handover of the UE 100 connected to the eNB 200, the
MRN 300, which is connected to the DeNB 200-1 and per-
forms relay transmission between the DeNB 200-1 and the
UE 100, performs determination regarding the handover of
the MRN 300. In this way, the MRN 300 is able to perform
optimal handover determination in response to its own state
or the state and the like of the DeNB candidate. Furthermore,
it is possible to perform the handover determination without
transmitting a measurement report from the MRN 300 to the
DeNB 200-1, so that it is possible to save a radio resource for
the measurement report.

[0208] The MRN 300 inquires the target eNB 200 of
whether the target eNB 200 is able to respond to the handover
request from the MRN 300. In this way, the MRN 300 con-
firms that the target eNB 200 is able to respond to its own
handover request, and then is able to transmit the handover
request to the target eNB 200.

[0209] The MRN 300 transmits the handover request to the
target eNB 200 using the X2 interface established between
the MRN 300 and the target eNB 200. In this way, it is
possible to transmit the handover request from the MRN 300
to the target eNB 200 without performing the handover deter-
mination by the DeNB 200-1, so that it is possible to reduce
the load of the DeNB 200-1, and to quickly perform handover.
[0210] The handover request includes information indicat-
ing that a transmission source of the handover request is
“MRN”. In this way, the target eNB 200 recognizes that the
transmission source of the handover request is “MRN”, and
then is able to determine whether to permit the handover
request.

[0211] The target eNB 200 requests the DeNB 200-1 to
transmit the information for the handover of the MRN 300 in
response to the reception of the handover request from the
MRN 300. The DeNB 200-1 transmits the information for the
handover of the MRN 300 to the target eNB 200 in response
to the request from the target eNB 200. In this way, even when
the handover of the MRN 300 is performed at the initiative of
the MRN 300, the target eNB 200 is able to acquire the
information for the handover of the MRN 300 from the DeNB
200-1.

[0212] The target eNB 200 receives the information for the
handover of the MRN 300 from the DeNB 200-1, and then
transmits a handover permission response (Handover
Request Ack) including the information for the handover of
the MRN 300 to the MRN 300 using the X2 interface. In this
way, it is possible to transmit the handover permission
response from the target eNB 200 to the MRN 300 without
performing the handover determination by the DeNB 200-1,
so that it is possible to reduce the load of the DeNB 200-1, and
to quickly perform handover.

[0213] Intheoperation pattern 2, in the handover procedure
of'the MRN 300 to the target eNB 200, when transmitting the
handover request to the target eNB 200, the MRN 300 trans-
mits the information indicating the load state of the MRIN 300
together with the handover request. The target eNB 200
receives the information indicating the load state of the MRN
300 together with the handover request, and then determines
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whether to permit the handover request on the basis of the
information indicating the load state of the MRN 300. In this
way, the target eNB 200 is able to determine whether to
permit the handover request on the basis of its own load state
and the load state of the MRN 300.

[0214] In the operation pattern 3, the MRN 300 transmits
the handover request at the timing corresponding to its own
movement speed. In this way, for example, it is possible to
reduce handover failure frequency when the MRN 300 moves
at a high speed.

[0215] Inthe operation pattern 4, the MRN 300 decides the
target eNB 200 on the basis of the DeNB list that is a list of
DeNB candidates. The DeNB list includes information on at
least one of the position, cell direction, capacity, and cell size
of each DeNB candidate. In this way, the MRN 300 is able to
decide whether the DeNB candidate is set as the target eNB in
consideration of at least one of the position, cell direction,
capacity, and cell size of the DeNB candidate.

(3) Third Embodiment

[0216] Hereinafter, the third embodiment will be described
while focusing on the differences from the aforementioned
each embodiment. The present embodiment corresponds to
an application example of the second embodiment.

[0217] (3.1) Operation According to Third Embodiment
[0218] Hereinafter, the operation of the mobile communi-
cation system according to the present embodiment will be
described.

[0219] Inthe presentembodiment, whenitis not possibleto
perform the handover of the MRN 300 to a DeNB candidate
existing on the DeNB list, the MRN 300 acquires a DeNB list
held by another MRN connected to predetermined eNB (a
predetermined base station) from the other MRN.

[0220] Furthermore, as described in the operation pattern 4
of the second embodiment, the “predetermined eNB” indi-
cates a “current eNB” or a “DeNB candidate existing on the
DeNB list” when a DeNB candidate appropriate as a target
eNB does not exist on the DeNB list. Alternatively, the “pre-
determined eNB” indicates the “target eNB” when the han-
dover request from the MRN 300 is rejected by the target
eNB. The following operation pattern 1 corresponds to the
former case and the following operation pattern 2 corre-
sponds to the latter case.

[0221] (3.1.1) Operation Pattern 1

[0222] FIG. 15 is a sequence diagram of an operation pat-
tern 1 according to the present embodiment. Hereinafter, a
description will be provided for the case in which when a
DeNB candidate appropriate as a target eNB does not exist on
the DeNB list, an eNB 200-2 and eNB 200-3 serving as DeNB
candidates existing on the DeNB list are set as the “predeter-
mined eNB”. Another MRN 1 (MRN 300-1) and another
MRN 2 (MRN 300-2) are connected to the eNB 200-2.
[0223] 1In step S301, the MRN 300 determines that all
DeNB candidates existing on the DeNB list are not appropri-
ate as the target eNB.

[0224] In step S302, the MRN 300 inquires the eNB 200-2
and the eNB 200-3 serving as the DeNB candidates existing
on the DeNB list of MRN (or RN) during connection through
the X2 interface.

[0225] 1In step S303, the eNB 200-2 and the eNB 200-3
notify the MRN 300 of the MRN during connection through
the X2 interface. Furthermore, the eNB 200-2 notifies the
MRN 300 of an identifier of the MRN 300-1 and an identifier
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of the MRN 300-2. The eNB 200-3 notifies the MRN 300 of
the fact that there is no MRN during connection.

[0226] Instep S304,the MRN 300 accesses the MRN 300-1
and the MRN 300-2 through the X2 interface on the basis of
the notification from the eNB 200-2, and requests a DeNB
list.

[0227] Instep S305, each of the MRN 300-1 and the MRN
300-2 notifies (reports) the MRN 300 of a DeNB list held
therein through the X2 interface.

[0228] Instep S306, the MRN 300 checks a DeNB list held
therein and the DeNB lists received from the MRN 300-1 and
the MRN 300-2.

[0229] In step S307, the MRN 300 determines whether
there is a difference between the DeNB list held therein and
the DeNB lists received from the MRN 300-1 and the MRN
300-2. Specifically, the MRN 300 confirms whether a DeNB
candidate not existing on the DeNB list held therein exists on
the DeNB lists received from the MRN 300-1 and the MRN
300-2.

[0230] When such a DeNB candidate exists (step S307,
Yes), the MRN 300 updates its own DeNB list such that the
DeNB candidate is added in step S308. Specifically, the MRN
300 adds an identifier of the DeNB candidate to its own DeNB
list. As a consequence, it is possible to start handover in which
the DeNB candidate is set as the target eNB.

[0231] (3.1.2) Operation Pattern 2

[0232] FIG. 16 is a sequence diagram of an operation pat-
tern 2 according to the present embodiment. Hereinafter, a
description will be provided for the case in which when the
handover request from the MRN 300 is rejected by the eNB
200-2, the eNB 200-2 is set as the “predetermined eNB”.
[0233] In step S311, the MRN 300 transmits the handover
request to the eNB 200-2 through the X2 interface.

[0234] Instep S312, the eNB 200-2 determines whether to
permit or reject the handover request of the MRN 300. Here-
inafter, a description will be given on the assumption that the
eNB 200-2 determined to reject the handover request of the
MRN 300.

[0235] 1In step S313, the eNB 200-2 notifies the MRN 300
of a handover negative acknowledgement (Nack) and MRN
(or RN) being connected to the eNB 200-2, through the X2
interface. Then, the same operations as those after step S304
of the operation pattern 1 are performed.

[0236] (3.2) Conclusion of Third Embodiment

[0237] As described above, when it is not possible to per-
form the handover of the MRN 300 in which the DeNB
candidate existing on the DeNB list is set as the target eNB
200, the MRN 300 acquires the DeNB list held by another
MRN connected to the eNB 200-2 existing on the DeNB list
from the other MRN. Then, the MRN 300 decides a new
target eNB from the acquired DeNB list. In this way, even
when it is not possible to perform the handover of the MRN
300 in which the DeNB candidate existing on the DeNB listis
set as the target eNB 200, it is possible to attempt handover to
the new target eNB using the DeNB list held by the other
MRN.

[0238] In the present embodiment, the MRN 300 receives
information on the other MRN connected to the eNB 200-2
from the eNB 200-2. In this way, the MRN 300 is able to
recognize the other MRN connected to the eNB 200-2.
[0239] In the present embodiment, before the information
on the other MRN connected to the eNB 200-2 is received
from the eNB 200-2, the MRN 300 inquires the eNB 200-2 of
the other MRN connected to the eNB 200-2. In this way, the
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eNB 200-2 is able to notify the MRN 300 of MRN connected
to the eNB 200-2 in response to the request from the MRN
300.

[0240] In the present embodiment, the eNB 200-2 notifies
the MRN 300 of the handover rejection response (Nack) for
the MRN 300 and the information on the MRN during con-
nection. In this way, the MRN 300 is able to recognize the
other MRN connected to the eNB 200-2.

(4) Fourth Embodiment

[0241] Hereinafter, the fourth embodiment will be
described while focusing on the differences from the afore-
mentioned each embodiment.

[0242] In the aforementioned second embodiment and
third embodiment, the handover of the MRN 300 is per-
formed at the initiative of the MRN 300. However, in the
present embodiment, the handover of the MRN 300 is per-
formed at the initiative of the DeNB 200-1. That is, in the
present embodiment, the handover of the MRN 300 is per-
formed by applying a normal handover procedure in the LTE.
[0243] (4.1) Operation According to Fourth Embodiment
[0244] Hereinafter, the operation of the mobile communi-
cation system according to the present embodiment will be
described.

[0245] In the present embodiment, the DeNB 200-1 deter-
mines whether to perform the handover of the MRN 300 to
eNB (a cell) existing on the neighboring eNB list on the basis
of a measurement report from the MRN 300. Furthermore,
even though there is eNB existing on the neighboring eNB
list, if the eNB does not have the DeNB function, it is mean-
ingless to set the eNB as the target eNB. Thus, in the present
embodiment, the neighboring eNB list is configured and man-
aged as follows.

[0246] (4.1.1) Management of Neighboring eNB List
[0247] FIG. 17 is a configuration diagram of the neighbor-
ing eNB list according to the present embodiment.

[0248] As illustrated in FIG. 17, for (a cell ID (TCI) of)
each neighboring eNB, the neighboring eNB list further
includes information indicating whether the neighboring
eNB has the DeNB function. For example, in the neighboring
eNB having no DeNB function, a flag indicating that the
neighboring eNB has no DeNB function is set. Other items
are the same as those of a neighboring eNB list (called a
“neighboring relation table (NRT)”) of specifications. From
the specifications, the neighboring eNB list may be updated
by an ANR (Automatic Neighbour Relation) function.
[0249] The eNB 200 (DeNDB 200-1) acquires information
on the neighboring eNB list from the OAM 500 and manages
the neighboring eNB list. In the present embodiment, when
the MRN 300 is connected to the DeNB 200-1, the DeNB
200-1 requests the OAM 500 to transmit information for
updating the neighboring eNB list. Then, the DeNB 200-1
updates the neighboring eNB list in response to the informa-
tion from the OAM 500.

[0250] (4.1.2) Handover Procedure
[0251] (4.1.2.1) Operation Pattern 1
[0252] FIG. 18 is a sequence diagram of an operation pat-

tern 1 according to the present embodiment.

[0253] Asillustrated in FIG. 18, in step S401, the MRN 300
transmits a measurement report to the DeNB 200-1.

[0254] Instep S402, the DeNB 200-1 designates neighbor-
ing eNBs having the DeNB function on the basis of the
neighboring eNB list (NL or NRT).
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[0255] 1Instep S403, the DeNB 200-1 decides a target eNB
from the neighboring eNBs designated in step S402 on the
basis of the measurement report from the MRN 300. For
example, the DeNB 200-1 decides the neighboring eNB,
which was designated in step S402 and has high RSRP indi-
cated by the measurement report, as the target eNB. Herein-
after, a description will be given on the assumption that the
eNB 200-2 is determined as the target eNB.

[0256] Instep S404, the DeNB 200-1 transmits a handover
request to the target eNB 200-2 through the X2 interface.
[0257] In step S405, the target eNB 200-2 determines
whether to permit or reject the handover request from the
DeNB 200-1. Then, the normal handover procedure is per-
formed.

[0258] (4.1.2.2) Operation Pattern 2

[0259] FIG. 19 is a sequence diagram of an operation pat-
tern 2 according to the present embodiment. Hereinafter,
differences from the operation pattern 1 according to the
present embodiment will be described.

[0260] Asillustrated in FIG. 19, in step S401-1, when trans-
mitting the measurement report to the DeNB 200-1, the MRN
300 notifies the DeNB 200-1 of its own load state. However,
the notification timing of the load state may be different from
the timing of the measurement report. In addition, when the
DeNB 200-1 has recognized the load state of the MRN 300,
the notification of the load state of the MRN 30 to the DeNB
200-1 may omit.

[0261] The load state includes the number of UEs 100
accommodated by the MRN 300 (specifically, the number of
UEs 100 being connected to the MRN 300), the amount of
traffic dealt by the MRN 300, or the like. In addition, the load
state may include a potential load state (for example, process-
ing capability such as the maximum number of UEs 100 that
may be accommodated or the maximum amount of traffic), as
well as an actual load state.

[0262] Step S402 and step S403 are equal to those of the
operation pattern 1.

[0263] Instep S404-1, when transmitting handover request
to the target eNB 200-2 through the X2 interface, the DeNB
200-1 notifies the DeNB 200-1 of the load state of the MRN.
[0264] In step S405-1, the target eNB 200-2 determines
whether to permit or reject the handover request from the
DeNB 200-1 in consideration of the load state of the MRN.
Specifically, the eNB 200-2 compares a margin based on its
own load state with the load state of the MRN 300, and
determines whether a problem does not occur after a connec-
tion to the MRN 300 is established. Then, the normal han-
dover procedure is performed.

[0265] (4.2) Conclusion of Fourth Embodiment

[0266] As described above, for each neighboring eNB, the
neighboring eNB list further includes the information indi-
cating whether the neighboring eNB has the DeNB function.
In this way, the eNB 200 (the DeNB 200-1) is able to decide
the target eNB 200 from the neighboring eNBs having the
DeNB function on the basis of the neighboring eNB list.
[0267] When the MRN 300 is connected to the DeNB 200-
1, the DeNB 200-1 requests the OAM 500 to transmit the
information for updating the neighboring eNB list. Then, the
DeNB 200-1 updates the neighboring eNB list in response to
the information from the OAM 500. In this way, before the
handover of the MRN 300 is generated, it is possible to allow
the neighboring eNB list to be in the latest state.

[0268] In the case in which the handover request from the
DeNB 200-1 has received, when the target eNB 200 does not
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have the DeNB function, the target eNB 200 transmits infor-
mation indicating the fact that the target eNB 200 does not
have the DeNB function to the DeNB 200-1, together with a
rejection response for the handover request. Then, the DeNB
200-1 updates the neighboring eNB list in response to the
reception of the information indicating the fact that the target
eNB 200 does not have DeNB function from the target eNB
200. In this way, it is possible to correct the neighboring eNB
list using the handover procedure.

[0269] Intheoperation pattern 2, the DeNB 200-1 transmits
the information indicating the load state of the MRN 300 to
the target eNB 200, together with the handover request. The
target eNB 200 receives the information indicating the load
state of the MRN 300 together with the handover request, and
then determines whether to permit the handover request on
the basis of the information indicating the load state of the
MRN 300. In this way, the target eNB 200 is able to determine
whether to permit the handover request on the basis of its own
load state and the load state of the MRN 300.

(5) Fifth Embodiment

[0270] Hereinafter, the fifth embodiment will be described
while focusing on the differences from the aforementioned
each embodiment.

[0271] Inthe present embodiment, the handover procedure
according to the aforementioned second embodiment, that is,
the handover of the MRN 300 is basically performed at the
initiative of the MRN 300 and the DeNB 200-1 also performs
handover determination as with the aforementioned fourth
embodiment.

[0272] (5.1) Operation According to Fifth Embodiment
[0273] FIG. 20 is an operation sequence diagram according
to the present embodiment. In an initial state of the present
sequence, it is assumed that the MRN 300 is performing relay
transmission by connection to the DeNB 200-1.

[0274]  Asillustrated in FIG. 20, in step S501, the MRN 300
checks a measurement result of a received reference signal
and a held DeNB list.

[0275] 1In step S502, the MRN 300 performs handover
determination in response to a check result in step S501. For
example, when a DeNB candidate with RSRP higher than that
of a DeNB 200-1 during current connection exists on the
DeNB list, the MRN 300 decides the DeNB candidate as a
target eNB.

[0276] Hereinafter, a description will be given on the
assumption that the eNB 200-2 is determined as the target
eNB by such handover determination. However, one or a
plurality of target eNBs may be determined in step S502.
[0277] 1In step S503, the MRN 300 inquires the DeNB
200-1 of whether the DeNB 200-1 is able to respond to a
handover request from the MRN 300. In addition, step S503
may be performed before step S502.

[0278] In step S504, the DeNB 200-1 inquires the MRN
300 of whether the DeNB 200-1 is able to respond to the
handover request from the MRN 300 in response to the
inquiry from the MRN 300.

[0279] Hereinafter, a description will be given on the
assumption that the DeNB 200-1 is able to respond to the
handover request from the MRN 300.

[0280] In step S505, the MRN 300 transmits a handover
request for requesting handover to the eNB 200-2 to the
DeNB 200-1 through the X2 interface. The handover request
includes an identifier of the eNB 200-2. When there are a
plurality of target eNBs, the handover request includes iden-
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tifiers of the plurality of target eNBs. Furthermore, the han-
dover request may include information indicating that a trans-
mission source of the handover request is “MRN”.

[0281] In step S506, the DeNB 200-1 determines whether
handover is possible for each target eNB 200 on the basis of
(the identifier included in) the handover request from the
MRN 300. For example, as described in the fourth embodi-
ment, it is possible to perform determination on the basis of
the presence or absence of the DeNB function.

[0282] Hereinafter, a description will be given on the
assumption that the DeNB 200-1 determined that handover to
the target eNB 200 is possible.

[0283] In step S507, the DeNB 200-1 transmits the han-
dover request to the target eNB 200-2 through the X2 inter-
face.

[0284] In step S508, the target eNB 200-2 determines
whether to permit or reject the handover request from the
DeNB 200-1. Then, the normal handover procedure is per-
formed.

[0285] In addition, also in the present embodiment, it is
possible to consider the load state of the MRN 300 similarly
to the operation pattern 2 according to the fourth embodi-
ment.

[0286] Furthermore, the handover procedure according to
the present embodiment and the handover procedure accord-
ing to the second embodiment may be separately used. For
example, when the DeNB 200-1 responds to the handover
request from the MRN 300 and the target eNB 200-2 does not
respond to the handover request from the MRN 300, the
handover procedure according to the present embodiment
may be applied. Alternatively, when an elapsed time from the
update of the DeNB list held by the MRN 300 is within a
threshold value, the handover procedure according to the
second embodiment may be applied, and when the elapsed
time exceeds the threshold value, the handover procedure
according to the present embodiment may be applied.

[0287] (5.2) Conclusion of Fifth Embodiment

[0288] As described above, in the mobile communication
system in which the eNB 200 performs determination regard-
ing the handover of the UE 100 connected to the eNB 200, the
MRN 300, which is connected to the DeNB 200-1 and per-
forms relay transmission between the DeNB 200-1 and the
UE 100, performs determination regarding the handover of
the MRN 300. In this way, the MRN 300 is able to perform
optimal handover determination in response to its own state,
that is, a situation unique to the MRN 300.

[0289] The MRN 300 allows one identifier or a plurality of
identifiers of the target eNB 200 to be included in the han-
dover request and then transmits the handover request to the
DeNB 200-1. The DeNB 200-1 determines whether handover
is possible for each target eNB 200 on the basis of the han-
dover request from the MRN 300. In this way, the DeNB
200-1 is able to determine whether the target eNB 200 deter-
mined by the MRN 300 is appropriate. Consequently, it is
possible to determine the target eNB 200 more appropriately.

[0290] In the present embodiment, the MRN 300 inquires
the DeNB 200-1 of whether the DeNB 200-1 is able to
respond to the handover request from the MRN 300. In this
way, after confirming that the DeNB 200-1 is able to respond
to the handover request from the MRN 300, it is possible to
transmit the handover request from the MRN 300 to the
DeNB 200-1.

Feb. 12,2015

(6) Other Embodiments

[0291] It should not be understood that those descriptions
and drawings constituting a part of the present disclosure
limit the present invention. Further, various substitutions,
examples, or operational techniques shall be apparent to a
person skilled in the art on the basis of this disclosure.
[0292] The aforementioned first embodiment to fifth
embodiment may be performed separately and independently
and may also be performed through a combination thereof.
For example, the DeNB list acquisition method described in
the third embodiment may be applied to the fifth embodiment.
[0293] In the aforementioned each embodiment, the MRN
300 serving as a movable relay station was described as an
example, and the present invention may also be applied to an
unmovable relay station. For example, when a new eNB is
installed in the vicinity of the relay station or when an existing
eNB stops its own operation, since a peripheral situation of
the relay station is changed, it may be necessary to update the
DeNB list (DL) and the neighboring eNB list (NL or NRT) or
perform the handover of the relay station.

[0294] In addition, the entire contents of U.S. Provisional
Application No. 61/615045 (filed on Mar. 23, 2012), U.S.
Provisional Application No. 61/615059 (filed on Mar. 23,
2012), U.S. Provisional Application No. 61/615067 (filed on
Mar. 23, 2012), U.S. Provisional Application No. 61/615073
(filed on Mar. 23, 2012), U.S. Provisional Application No.
61/615087 (filed on Mar. 23, 2012) are incorporated in the
present specification by reference.

INDUSTRIAL APPLICABILITY

[0295] As described above, the communication control
method according to the present invention can support a mov-
able relay station and thus, the present invention is useful ina
radio communication field.

1. A communication control method in a relay station that
holds a donor base station list, is connected to a donor base
station existing on the donor base station list, and performs
relay transmission between the donor base station and a user
terminal, the communication control method comprising:

a step A of designating a neighboring base station;

a step B of inquiring the neighboring base station desig-
nated in the step A of whether to accept or refuse the
relay station; and

a step C of updating the donor base station list in response
to an inquiry result in the step B.

2. The communication control method according to claim

1, wherein the step B comprises: a step B1 of inquiring the
neighboring base station designated in the step A of whether
the neighboring base station has a donor base station function.

3. The communication control method according to claim
1, wherein the step B comprises: a step B2 of notifying the
neighboring base station designated in the step A of a load
state of the relay station.

4. The communication control method according to claim
1, further comprising: a step D of notifying a core network
device of the donor base station list updated in the step C
through the donor base station.

5. A communication control method applied to a mobile
communication system including a relay station that per-
forms relay transmission between a donor base station and a
user terminal, comprising:
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a step A of, in a handover procedure of the relay station to
a target base station, transmitting a handover request for
requesting to accept the relay station, to the target base
station, wherein

inthestep A, information indicating a load state of the relay
station is transmitted, together with the handover
request.

6. The communication control method according to claim

5, wherein when the handover to the target base station is
determined at the relay station, in the step A, the relay station
transmits the information indicating the load state of the relay
station, together with the handover request.

7. The communication control method according to claim

6, further comprising:

a step C of determining, by the relay station, prior to the
step A, the target base station, on the basis of a donor
base station list that is a list of base stations of a donor
base station candidate or a neighboring base station list
that is a list of neighboring base stations, wherein

the donor base station list or the neighboring base station
list includes information on at least one of: a position, a
cell direction, a capacity, and a cell size, regarding each
of the base stations of a donor base station candidate or
the neighboring base stations.

8. The communication control method according to claim

5, wherein when the handover to the target base station is
determined at the donor base station, in the step A, the donor
base station transmits the information indicating the load
state of the relay station, together with the handover request.

9. A communication control method in a mobile commu-

nication system including a relay station that holds a donor
base station list, is connected to a donor base station existing
on the donor base station list, and performs relay transmission
between the donor base station and a user terminal, the com-
munication control method comprising:

a step A of obtaining, by the relay station, when it is not
possible to perform a handover of the relay station to the
base station existing on the donor base station list, a
donor base station list held by another relay station con-
nected to a predetermined base station, from the other
relay station.

10. The communication control method according to claim

9, further comprising a step C of receiving, by the relay
station, prior to the step A, relay station information that is
information on another relay station connected to the prede-
termined base station, from the predetermined base station.

11. The communication control method according to claim

10, further comprising:

a step D of transmitting a handover request from the relay
station to a target base station; and

a step E of transmitting, by the target base station, a han-
dover rejection response to the relay station, when
rejecting the handover request, wherein

the predetermined base station is the target base station,

in the step E, the target base station transmits the handover
rejection response including the relay station informa-
tion, and

in the step C, the relay station receives the relay station
information included in the handover rejection response.

12. The communication control method according to claim

10, further comprising a step D of inquiring, prior to the step
C, the predetermined base station of another relay station
connected to the predetermined base station.
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13. A communication control method applied to a mobile
communication system including a base station that has a
donor base station function and a relay station that performs
relay transmission between the base station and a user termi-
nal, the communication control method comprising:

a step A of, by the base station, holding a neighboring base
station list including an identifier of a neighboring base
station, wherein

the neighboring base station list further includes informa-
tion indicating whether or not the neighboring base sta-
tion has a donor base station function, regarding each of
the neighboring base stations.

14. The communication control method according to claim

13, further comprising:

a step B of requesting, by the base station, information for
updating the neighboring base station list, to a core
network device, when the relay station is connected to
the base station, and

a step C of updating, by the base station, the neighboring
base station list in response to the information from the
core network device.

15. The mobile communication system according to claim

13, further comprising:

astep D of receiving, by the target base station, a handover
request from the base station in a handover procedure of
the relay station from the base station to the target base
station, and

a step E of transmitting, by the target base station, infor-
mation indicating that the target base station does not
have the donor base station function, together with a
rejection response to the handover request, to the base
station when the target base station does not have the
donor base station function.

16. A communication control method applied to a mobile
communication system in which a handover of a user terminal
connected to a base station is determined by the base station,
the communication control method comprising:

a step A of performing a handover determination of a relay
station that is connected to a donor base station and
performs relay transmission between the donor base
station and a user terminal, wherein

in the step A, the handover determination of the relay
station is performed by the relay station.

17. The communication control method according to claim
16, further comprising a step B of transmitting, by the relay
station, a handover request for requesting to accept the relay
station, when, as a result of the step A, determining that the
handover to the target base station is performed.

18. The communication control method according to claim
17, wherein the step B includes a step Bl of transmitting, by
the relay station, the handover request to the target base
station, by using a network interface established between the
relay station and the target base station.

19. The communication control method according to claim
18, further comprising:

a step C of requesting, by the target base station, informa-
tion for the handover of the relay station, to the donor
base station, in response to reception of the handover
request from the relay station; and

a step D of transmitting, by the donor base station, the
information for the handover of the relay station, to the
target base station, in response to the request from the
target base station.
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20. The communication control method according to claim
19, further comprising a step E of transmitting, by the target
base station, a handover permission response including the
information for the handover of the relay station, to the relay
station, by using the network interface, after receiving the
information for the handover of the relay station, from the
donor base station.

21. The communication control method according to claim
17, wherein in the step B, the relay station transmits the
handover request to the donor base station, after including
one or a plurality of identifiers of the target base station in the
handover request.

22. The communication control method according to claim
17, further comprising, a step of inquiring, prior to the step B,
by the relay station, the donor base station and/or the target
base station of whether or not possible to respond to a han-
dover request from the relay station.

#* * * * *
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