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(54) COMMUNICATION SYSTEM AND CONTROL METHOD

(57) A success rate of handover is improved. A com-
munication system includes a base station and a mobile
management device. The mobile management device
includes first reception means for receiving speed infor-
mation on a mobile terminal based on measurement in-
formation by MDT (Minimization of Driving Test), and first

transmission means for transmitting a message including
the speed information to the base station. The base sta-
tion includes second reception means for receiving a
message including the speed information and control
means for performing handover control based on the
speed information which is received.
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Description

[Technical Field]

[0001] The present invention relates to a communica-
tion system and a control method.

[Background Art]

[0002] In LTE (Long Term Evolution) scheme, MDT
(Minimization of Driving Test) is defined (NPL 1).
[0003] Techniques related to such MDT measurement
are described in PTL 1. The PTL 1 describes a method
for starting the MDT measurement only when a subject
mobile station (mobile terminal) is permitted to perform
MDT measurement processing.
[0004] When the mobile terminal moves, handover is
performed. Techniques related to this handover are de-
scribed in PTL 2 and 3. For example, PTL 2 describes a
mobile terminal that switches connection to a handover
destination radio base station based on a current position
of the mobile terminal.
[0005] PTL 3 describes that behavior of an owner of a
wireless terminal is estimated by calculating moving
speed of the owner of the wireless terminal by using in-
formation on the wireless terminal acquired by a base
station.

[Citation List]

[Patent Literature]

[0006]

[PTL 1] JP 2012-129641 A
[PTL 2] JP 2005-252623 A
[PTL 3] JP 2013-168787 A

[Non Patent Literature]

[0007] [NPL 1] 3GPP TS32. 422 V12. 4. 0 (2014-12)

[Summary of Invention]

[Technical Problem]

[0008] The moving speed of the mobile terminal is es-
timated from the movement history of the cell in the tech-
nique related to each of the documents mentioned above.
In such estimation, there is a difference from the actual
moving speed, and estimation accuracy is often low.
Therefore, there is a problem in that the handover suc-
cess rate decreases in handover using such moving
speed with low estimation accuracy.
[0009] The present invention has been made in view
of the above problem, and an object of the present in-
vention is to provide a technique for improving a success
rate of handover.

[Solution to Problem]

[0010] A communication system according to an as-
pect of the present invention includes a base station and
a mobile management device, wherein the mobile man-
agement device includes first reception means for receiv-
ing speed information on a mobile terminal based on
measurement information by MDT (Minimization of Driv-
ing Test), and first transmission means for transmitting
a message including the speed information to the base
station, and the base station includes second reception
means for receiving a message including the speed in-
formation, and control means for executing handover
control based on the speed information which is received.
[0011] A control method according to an aspect of the
present invention is a control method of a communication
system including a base station and a mobile manage-
ment device, wherein the mobile management device
receives speed information on a mobile terminal based
on measurement information with MDT (Minimization of
Driving Test), and transmits a message including the
speed information to the base station, wherein the base
station receives the message including the speed infor-
mation, and executes handover control based on the
speed information which is received.

[Advantageous Effects of Invention]

[0012] According to the present invention, success
rate of handover can be improved.

[Brief Description of Drawings]

[0013]

Fig. 1 illustrates an example of overall configuration
of a communication system according to a first ex-
ample embodiment of the present invention.
Fig. 2 is a functional block diagram illustrating an
example of a functional configuration of a base sta-
tion, a mobile management device, and a trace col-
lection server of the communication system accord-
ing to the first example embodiment of the present
invention.
Fig. 3 is a block diagram illustrating an example of
a hardware configuration of the base station, the mo-
bile management device, and the trace collection
server of the communication system according to
the first example embodiment of the present inven-
tion.
Fig. 4 is a sequence diagram illustrating an example
of operation of the communication system according
to the first example embodiment of the present in-
vention.
Fig. 5 is a sequence diagram illustrating an example
of the operation of the communication system ac-
cording to the first example embodiment of the
present invention.
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Fig. 6 is a sequence diagram illustrating an example
of the operation of the communication system ac-
cording to the first example embodiment of the
present invention.
Fig. 7 is a sequence diagram illustrating an example
of the operation of the communication system ac-
cording to the first example embodiment of the
present invention.
Fig. 8 is a functional block diagram illustrating an
example of a functional configuration of a base sta-
tion, a mobile management device of a communica-
tion system according to a second example embod-
iment of the present invention.

[Description of Embodiments]

<First example embodiment>

[0014] The first example embodiment of the present
invention will be described in detail with reference to the
drawings. Fig. 1 illustrates an example of a configuration
of communication system 1 according to this example
embodiment. The communication system 1 illustrated in
Fig. 1 is a communication system such as a cellular
phone communication network based on a standard like
LTE (Long Term Evolution), for example.
[0015] As illustrated in Fig. 1, the communication sys-
tem 1 according to this example embodiment includes a
user equipment (mobile terminal) 10, a base station 20,
a mobile management device 30, and a trace collection
server 40. Hereinafter, the user equipment 10 is also re-
ferred to as a UE (User Equipment) 10, and the base
station 20 is also referred to as an eNB (eNodeB) 20.
The mobile management device 30 is also referred to as
MME (Mobility Management Entity) 30, and the trace col-
lection server 40 is also referred to as TCE (Trace Col-
lection Entity) 40.
[0016] Fig. 2 is a functional block diagram illustrating
an example of functional configuration of the base station
20, the mobile management device 30, and the trace
collection server 40 of the communication system 1 ac-
cording to this example embodiment. As illustrated in Fig.
2, the base station 20 includes a transmission unit 21, a
reception unit 22, and a control unit 23. In addition, the
mobile management device 30 includes a transmission
unit 31, a reception unit 32, a control unit 33 and a storage
unit 34. The trace collection server 40 includes a trans-
mission unit 41, a reception unit 42, and a calculation
unit 43 and a storage unit 44. Note that the base station
20, the mobile management device 30, and the trace
collection server 40 in the communication system 1 illus-
trated in Fig. 2 illustrate the configuration particular to
this example embodiment. Therefore, it should be under-
stood that the base station 20, the mobile management
device 30, and the trace collection server 40 illustrated
in Fig. 2 may include a member not illustrated in Fig. 2.

(Base station 20)

[0017] The transmission unit 21 in the base station 20
transmits a signal such as, for example, an initial UE mes-
sage (Initial UE Message) to the mobile management
device 30. In addition, the transmission unit 21 transmits
a signal such as an RRC (Radio Resource Control) Con-
nection Reconfiguration (RRC Connection Reconfigura-
tion) message to the user equipment 10.
[0018] The reception unit 22 in the base station 20 re-
ceives a signal such as RCC Connection Request (RRC
Connection Request) from the user equipment 10. The
reception unit 22 receives a signal such as an Initial Con-
text Setup Request (Initial Context Setup Request) from
the mobile management device 30.
[0019] A signal transmitted by the transmission unit 21
to the user equipment 10 or the mobile management de-
vice 30, and a signal that the reception unit 22 receives
from the user equipment 10 or the mobile management
device 30, will be described later using a sequence dia-
gram.
[0020] The control unit 23 in the base station 20 con-
trols the entire base station 20. For example, when the
reception unit 22 receives a certain request, the control
unit 23 controls the transmission unit 21 so as to transmit
a response to the request to the transmission source of
the request.

(Mobile management device 30)

[0021] The transmission unit 31 in the mobile manage-
ment device 30 transmits a signal such as an Initial Con-
text Setup Request to the base station 20. In addition,
the transmission unit 31 transmits, for example, a speed
prediction value inquiry message to be described later
to the trace collection server 40.
[0022] The reception unit 32 in the mobile manage-
ment device 30 receives a signal such as initial UE mes-
sage from the base station 20. The reception unit 32 also
receives a speed prediction value response message
from the trace collection server 40.
[0023] The signal transmitted by the transmission unit
31 to the base station 20 or the trace collection server
40, and the signal received by the reception unit 32 from
the base station 20 or the trace collection server 40, will
be described later using a sequence diagram.
[0024] The storage unit 34 in the mobile management
device 30 stores data (also referred to as a table) in which
the SI-ID and the IMSI (International Mobile Subscriber
Identity) of the user equipment 10 are associated with
each other.
[0025] The control unit 33 in the mobile management
device 30 controls the entire mobile management device
30. For example, when the reception unit 32 receives a
certain request, the control unit 33 performs control to
execute processing according to the request. For exam-
ple, when the reception unit 32 receives an initial UE
message from the base station 20, the control unit 33
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refers to the table stored in the storage unit 34 using the
S1-ID included in the initial UE message. Then, the con-
trol unit 33 identifies the IMSI associated with the SI-ID.
Then, the control unit 33 instructs the transmission unit
31 to transmit a speed prediction value inquiry message
including this IMSI to the trace collection server 40.
[0026] For example, when the reception unit 32 in the
control unit 33 receives the speed prediction value re-
sponse message from the trace collection server 40, the
control unit 33 sets a speed prediction value included in
this speed prediction value response message as an in-
formation element (IE: Information Element) of the Initial
Context Setup Request. Then, the control unit 33 in-
structs the transmission unit 31 to transmit this initial con-
text setup request to the base station 20.

(Trace collection server 40)

[0027] The transmission unit 41 in the trace collection
server 40 transmits a response (speed prediction value
response message) for the speed prediction value inquiry
message to the mobile management device 30.
[0028] As described in the NPL1, the reception unit 42
in the trace collection server 40 receives the measure-
ment information by Logged MDT or Immediate MDT re-
ported from the user equipment 10. The reception unit
42 stores the received measurement information in the
storage unit 44. The reception unit 42 also receives a
speed prediction value inquiry message from the mobile
management device 30.
[0029] The storage unit 44 in the trace collection server
40 stores measurement information provided by the
Logged MDT or the Immediate MDT. This measurement
information is managed for each IMSI. This measure-
ment information includes position information on the us-
er equipment 10 at a predetermined time.
[0030] The calculation unit 43 calculates a speed pre-
diction value (speed information) of the user equipment
10 identified by the IMSI based on the IMSI measurement
information included in the speed prediction value inquiry
message received by the reception unit 42. More specif-
ically, the calculation unit 43 extracts, by using IMSI that
identifies the user equipment 10 to which the speed pre-
diction value is calculated, the measurement information
of the user equipment 10 identified by the IMSI stored in
the storage unit 44. Then, the calculation unit 43 predicts
the speed of the user equipment 10 at the present time
based on the extracted measurement information, and
calculates the information indicating the predicted speed
as the speed prediction value. This speed prediction val-
ue may be represented by numerical value data, such
as the speed of user equipment 10, or may be a mapped
value (for example, High/Medium/Low, and the like) from
a numerical value data such as a speed or the like.
[0031] Here, a calculation method of the speed predic-
tion value by the calculation unit 43 will be described. It
should be noted that the calculation method of the speed
prediction value described below is merely an example,

and the speed prediction value calculated by the calcu-
lation unit 43 in this example embodiment is not limited
to thereto.
[0032] First, for example, the calculation unit 43 pre-
dicts the speed of the user equipment 10 from the current
time to the predetermined time later based on the meas-
urement information. For example, the calculation unit
43 specifies the measurement information similar to the
current date (weekday, holiday, day of the week, and the
like) and the time zone by using the information of the
date and time included in the measurement information.
Then, the calculation unit 43 predicts the speed of the
user equipment 10 from the current time to the predeter-
mined time later based on the identified measurement
information. In this case, the calculation unit 43 may set,
among the speeds calculated using the specified meas-
urement information, maximum speed as the speed pre-
diction value or average speed as the speed prediction
value.

(Hardware configuration)

[0033] Fig. 3 illustrates an example of a hardware con-
figuration of the base station 20, the mobile management
device 30, and the trace collection server 40 in the com-
munication system 1 according to this example embod-
iment. As illustrated in Fig. 3, the base station 20 includes
a transmitter 201, a receiver 202, and a processor 203.
The mobile management device 30 also includes a trans-
mitter 301, a receiver 302, a processor 303 and memory
304. The trace collection server 40 includes a transmitter
401, a receiver 402, a processor 403, and memory 404.
The base station 20, the mobile management device 30,
and the trace collection server 40 in the communication
system 1 illustrated in Fig. 3 illustrate a configuration par-
ticular to this example embodiment. Therefore, it should
be noted that the base station 20, the mobile manage-
ment device 30, and the trace collection server 40 illus-
trated in Fig. 3 may include an element not illustrated in
Fig. 3.
[0034] The transmission unit 21 in the base station 20
described above is implemented by the transmitter 201.
The reception unit 22 in the base station 20 is implement-
ed by the receiver 202. The control unit 23 in the base
station 20 is implemented by the processor 203. It should
be noted that the transmitter 201 and the receiver 202 in
the base station 20 can also operate together as a trans-
mitter/receiver or transmission/reception circuit.
[0035] The transmission unit 31 in the mobile manage-
ment device 30 described above is implemented by the
transmitter 301. The reception unit 32 in the mobile man-
agement device 30 is implemented by the receiver 302.
The control unit 33 in the mobile management device 30
is implemented by the processor 303. The storage unit
34 in the mobile management device 30 is implemented
by the memory 304. It should be noted that the transmitter
301 and receiver 302 in the mobile management device
30 can also operate together as a transmitter/receiver or
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transmission/reception circuit.
[0036] The transmission unit 41 in the trace collection
server 40 described above is implemented by the trans-
mitter 401. The reception unit 42 in the trace collection
server 40 is implemented by the receiver 402. The cal-
culation unit 43 in the trace collection server 40 is imple-
mented by the processor 403. The storage unit 44 in the
trace collection server 40 is implemented by the memory
404. It should be noted that the transmitter 401 and the
receiver 402 in the trace collection server 40 can also
operate together as a transmitter/receiver or a transmis-
sion/reception circuit.

(Operation of communication system 1)

[0037] Next, the operation of the communication sys-
tem 1 will be described with reference to Fig. 4 to Fig. 7.
Fig. 4 to Fig. 7 are sequence diagrams respectively illus-
trating the operation of the communication system 1 ac-
cording to this example embodiment. The sequence di-
agram of Fig. 4 illustrates a flow when the base station
20 determines a measurement configuration information
according to the moving speed of the user equipment 10
at the time of establishing an RRC connection.
[0038] As illustrated in Fig. 4, the user equipment 10
first transmits an RRC Connection Request (RRC Con-
nection Request) to the base station 20 (step S401).
When the reception unit 22 in the base station 20 receives
the RRC connection request, the transmission unit 21
returns an RRC Connection Setup notification (RRC
Connection Setup) to the user equipment 10 (step S402).
Thereafter, the user equipment 10 transmits an RRC
Connection Setup Complete notification (RRC Connec-
tion Setup Complete) to the base station 20 for registra-
tion processing to the network (step S403). This estab-
lishes an RRC connection.
[0039] When the RRC connection is established, the
transmission unit 21 in the base station 20 transmits an
initial UE message (Initial UE Message) to the mobile
management device 30 (step S404). When the reception
unit 32 in the mobile management device 30 receives
the initial UE message, the control unit 33 refers to the
table stored in the storage unit 34 using the S1-ID includ-
ed in the initial UE message, and identifies the IMSI of
the user equipment 10 that transmitted the RRC connec-
tion request in step S401. Then, the transmission unit 31
in the mobile management device 30 inquires the trace
collection server 40 regarding a speed prediction value
for the identified IMSI (target IMSI) at the time when the
initial UE message is received (step S405). In other
words, the transmission unit 31 in the mobile manage-
ment device 30 transmits a speed prediction value inquiry
message to the trace collection server 40. This speed
prediction value inquiry message includes the target IM-
SI.
[0040] When the reception unit 42 in the trace collec-
tion server 40 receives the speed prediction value inquiry
message from the mobile management device 30, the

calculation unit 43 calculates the speed prediction value
of the target IMSI included in the speed prediction value
inquiry message (step S406). The transmission unit 41
in the trace collection server 40 transmits a message
including the above-described speed prediction value to
the mobile management device 30 as a response (speed
prediction value response message) to the speed pre-
diction value inquiry message (step S407).
[0041] The control unit 33 in the mobile management
device 30 sets the speed prediction value included in the
speed prediction value response message received by
the reception unit 32 from the trace collection server 40
as the IE of the Initial Context Setup Request (Initial Con-
text Setup Request). The transmission unit 31 in the mo-
bile management device 30 transmits this Initial Context
Setup Request to the base station 20 (step S408).
[0042] The reception unit 22 in the base station 20 re-
ceives an Initial Context Setup Request from the mobile
management device 30. Thereafter, the control unit 23
in the base station 20 determines a measurement con-
figuration information (Measurement Configuration) nec-
essary for terminal measurement in accordance with the
speed prediction value included in the Initial Context Set-
up Request as the IE. Then, the transmission unit 21 in
the base station 20 transmits an RRC Connection Recon-
figuration (RRC Connection Reconfiguration) message
including this measurement configuration information to
the user equipment 10 (step S409). The RRC Connection
Reconfiguration message includes, for example, the fol-
lowing measurement configuration information (A) to (C).

(A) Threshold value to be satisfied when the UE 10
reports RSRQ (Reference Signal Received Quality),
RSRP (Reference Signal Received Power) to the
eNB,
(B) Information on cells to be set as neighbor cells,
(C) Information on handover parameters such as
Time to Trigger (TTT)

[0043] The above (B) is information, for example, indi-
cating that small cell (small cell) is not included in a cell
set as the neighbor cells. The above (C) is information
indicating the time of TTT longer than the present time.
It should be noted that the information included in the
measurement configuration information is not limited to
the above (A) to (C).
[0044] Thereafter, the user equipment 10 transmits a
response (RRC Connection Reconfiguration Complete)
to the RRC Connection Reconfiguration message to the
base station 20 (step S410). Then, the transmission unit
21 in the base station 20 transmits an Initial Context Set-
up Request response (Initial Context Setup Response)
to the mobile management device 30 (step S411).
[0045] With the above operation, the base station 20
can acquire the speed prediction value of the user equip-
ment 10 to be the acquisition target of the measurement
information. The base station 20 determines the meas-
urement configuration information in accordance with the
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moving speed of the user equipment 10, and transmits
this measurement configuration information in the RRC
Connection Reconfiguration message to the user equip-
ment 10. As a result, the user equipment 10 and the base
station 20 can execute RRC connection in accordance
with the moving speed of the user equipment 10. In ad-
dition, the user equipment 10 can execute MDT meas-
urement processing based on the measurement config-
uration information in accordance with the speed of the
user equipment 10.
[0046] Next, the operation of the communication sys-
tem 1 will be described with reference to Fig. 5. The se-
quence diagram of Fig. 5 illustrates a flow when the mo-
bile management device 30 periodically transmits the
speed prediction value inquiry message to the trace col-
lection server 40.
[0047] The transmission unit 31 in the mobile manage-
ment device 30 periodically transmits a speed prediction
value inquiry message to the trace collection server 40
(step S501). The trace collection server 40 that has re-
ceived this speed prediction value inquiry message cal-
culates a speed prediction value (step S502) and trans-
mits a speed prediction value response message (step
S503). Since the above-described steps S501 to S503
are the similar operations as the above-described steps
S405 to S407, respectively, the detailed description
thereof will be omitted.
[0048] Thereafter, the reception unit 32 in the mobile
management device 30 receives the speed prediction
value response message transmitted from the trace col-
lection server 40. The control unit 33 in the mobile man-
agement device 30 then determines whether the speed
prediction value included in the speed prediction value
response message is equal to the speed prediction value
included in the speed prediction value response mes-
sage received in the past. Then, when the speed predic-
tion value is different (the speed prediction value has
changed), the transmission unit 31 transmits a UE con-
text modification request (UE Context Modification Re-
quest) including the speed prediction value received from
the trace collection server 40 as an IE (step S504). Note
that, if the speed prediction value is, for example, speed,
the control unit 33 may determine that the speed predic-
tion value is different when the speed difference is greater
than or equal to a predetermined threshold value.
[0049] When the reception unit 22 in the base station
20 receives the UE context modification request from the
mobile management device 30, the control unit 23 in the
base station 20 determines the measurement configura-
tion information necessary for the terminal measurement
in accordance with the speed prediction value included
in the UE context modification request as the IE. The
transmission unit 21 in the base station 20 transmits an
RRC Connection Reconfiguration message including the
measurement configuration information to the user
equipment 10 (step S505). The RRC Connection Recon-
figuration message includes the measurement configu-
ration information (A) to (C) described above.

[0050] Thereafter, the user equipment 10 transmits a
response (RRC Connection Reconfiguration Complete)
to the RRC Connection Reconfiguration message to the
base station 20 (step S506). Then, the transmission unit
21 in the base station 20 transmits, to the mobile man-
agement device 30, a response (UE Context Modification
Response) to the UE context modification request (step
S507).
[0051] With the above operation, the mobile manage-
ment device 30 can notify the base station 20 that the
moving speed of the user equipment 10 has changed.
The base station 20 determines the measurement con-
figuration information each time the moving speed of the
user equipment 10 changes, and transmits this meas-
urement configuration information by including it in the
RRC Connection Reconfiguration message to the user
equipment 10. As a result, the user equipment 10 and
the base station 20 can execute RRC connection accord-
ing to the moving speed of the user equipment 10. In
addition, the user equipment 10 can execute MDT meas-
urement processing based on the measurement config-
uration information corresponding to the speed of the us-
er equipment 10.
[0052] The base station 20 may periodically transmit
a message inquiring the speed prediction value to the
mobile management device 30. The mobile management
device 30 may then execute step S501 in response to
this message. In this case, the mobile management de-
vice 30 may execute step S504 as a response to the
message without determining whether or not the speed
prediction value has changed.
[0053] With the above configuration, the base station
20 can acquire the speed prediction value of the target
user equipment 10 at any timing.
[0054] Next, the operation of the communication sys-
tem 1 will be described with reference to Fig. 6. The se-
quence diagram in Fig. 6 illustrates a flow of operation
of the communication system 1 during S1 handover. In
Fig. 6, the handover source base station 20 among the
base station 20 is called SeNB (Source eNodeB), and
the handover destination base station 20 is called TeNB
(Target eNodeB). Here, as described with reference to
Fig. 4 and Fig. 5, it is assumed that an RRC connection
in accordance with the moving speed of the user equip-
ment 10 is established between the user equipment 10
and the base station 20.
[0055] The SeNB executes handover based on the
speed prediction value included in either the Initial Con-
text Setup Request transmitted in step S408 or the UE
context modification request transmitted in step S504.
More specifically, the SeNB transmits a handover re-
quired (Handover required) message to the mobile man-
agement device 30 (step S601). In this step, SeNB trans-
mits the speed prediction value (speed information) re-
ceived in step S408 or step S504 related to the user
equipment 10 to be a target of handover by including it
in the handover required message.
[0056] When the reception unit 32 in the mobile man-
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agement device 30 receives the handover required mes-
sage, the control unit 33 refers to the table stored in the
storage unit 34 using the SI-ID indicating the user equip-
ment 10 to be the target of handover to identify the IMSI
of user equipment 10. Then, the transmission unit 31 in
the mobile management device 30 transmits, to the trace
collection server 40, a speed prediction value inquiry
message on the identified IMSI (target IMSI) at the time
of receiving the handover required message (step S602).
This speed prediction value inquiry message includes
the target IMSI.
[0057] The trace collection server 40 that has received
this speed prediction value inquiry message calculates
a speed prediction value (step S603), and transmits a
speed prediction value response message (step S604).
Since the above-described steps S602 to S604 are sim-
ilar to the above-described steps S405 to S407, a detailed
description thereof will be omitted.
[0058] When the reception unit 32 in the mobile man-
agement device 30 receives the speed prediction value
response message, the transmission unit 31 transmits,
to the TeNB, a handover request (Handover Request)
instructing the S1 handover to the user equipment 10 to
be the target of handover (step S605). In this step, the
transmission unit 31 includes the speed prediction value,
which is included in the speed prediction value response
message, as the IE into the handover request. The trans-
mission unit 31 also includes the SI-ID of the user equip-
ment 10 to be the target of handover into the handover
request. When the handover request is transmitted to the
TeNB before executing step S602 to step S604, the mo-
bile management device 30 may transmit the speed pre-
diction value included in the handover required message
in step S601 by including it in the handover request. As
a result, the SeNB can notify the TeNB of the speed pre-
diction value of the acquired user equipment 10.
[0059] The reception unit 22 in the TeNB receives a
handover request from the mobile management device
30. The TeNB can identify the user equipment 10 to be
the target of handover according to the S1-ID included
in this handover request. The control unit 23 in the TeNB
determines the measurement configuration information
(Measurement Configuration) necessary for the terminal
measurement according to the speed prediction value
included as the IE in the handover request. Then, the
transmission unit 21 in the TeNB transmits a handover
request response (Handover Request Acknowledge) in-
cluding this measurement configuration information to
the mobile management device 30 (step S606).
[0060] When the reception unit 32 in the mobile man-
agement device 30 receives a handover request re-
sponse, the transmission unit 31 transmits a handover
command (Handover Command) to the SeNB (step
S607). In this step, the transmission unit 31 includes the
measurement configuration information, which is includ-
ed in the handover request response, into the handover
command.
[0061] When the reception unit 22 in the SeNB re-

ceives the handover command, the transmission unit 21
transmits an RRC Connection Reconfiguration message
prompting change of the connection destination of the
RRC to the user equipment 10 (step S608). In this step,
the transmission unit 21 includes the measurement con-
figuration information included in the handover command
into the RRC Connection Reconfiguration message. The
RRC Connection Reconfiguration message includes, for
example, the measurement configuration information (A)
to (C) described above.
[0062] Then, the communication system 1 continues
processing concerning the S1 handover according to the
moving speed of the user equipment 10.
[0063] With the above processing, the base station 20
can execute S1 handover to the target user equipment
10. Further, the user equipment 10 can execute an RRC
connection based on the TeNB and the measurement
configuration information determined according to the
moving speed of the user equipment 10.
[0064] Next, the operation of the communication sys-
tem 1 will be described with reference to Fig. 7. The se-
quence diagram in Fig. 7 illustrates a flow of the commu-
nication system 1 operation during X2 handover. In Fig.
7, as in Fig. 6, the handover source base station 20 is
referred to as SeNB, and the handover destination base
station 20 is referred to as TeNB.
[0065] The SeNB activates handover based on the
speed prediction value included in either the Initial Con-
text Setup Request transmitted in step S408 described
above or the UE context modification request transmitted
in step S504. More specifically, the SeNB transmits a
handover request (Handover Request) to the TeNB (step
S701). In this step, the SeNB transmits the speed pre-
diction value (speed information) received in the step
S408 or the step S504 concerning the user equipment
10 to be the target of handover and the S1-ID indicating
the user equipment 10 to be the target of handover by
including them in the handover request. As a result, the
SeNB can notify the TeNB of the speed prediction value
of the user equipment 10.
[0066] When the reception unit 22 in the TeNB receives
the handover request, the transmission unit 21 in the
TeNB transmits a handover request response (Handover
Request Acknowledge) to the SeNB (step S702).
[0067] Then, the communication system 1 continues
processing concerning X2 handover according to the
moving speed of the user equipment 10.
[0068] Thereafter, the transmission unit 21 in the TeNB
transmits a path switching request (Path Switch Request)
to the mobile management device 30 (step S703).
[0069] When the reception unit 32 in the mobile man-
agement device 30 receives the path switching request,
the transmission unit 31 transmits the speed prediction
value inquiry message to the trace collection server 40
(step S704). The trace collection server 40 that has re-
ceived this speed prediction value inquiry message cal-
culates a speed prediction value (step S705), and trans-
mits a speed prediction value response message (step
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S706). The above-described steps S704 to S706 are the
same operations as the above-described steps S405 to
S407, respectively, thus a detailed description thereof
will be omitted.
[0070] When the reception unit 32 in the mobile man-
agement device 30 receives the speed prediction value
response message, the transmission unit 31 transmits a
response of the path switching request (Path Switch Re-
quest Acknowledge) to the TeNB (step S707). In this
step, the transmission unit 31 includes the speed predic-
tion value, which is included in the speed prediction value
response message, into the response to the path switch-
ing request.
[0071] When the reception unit 22 in the TeNB receives
the response to the path switching request, the control
unit 23 determines the measurement configuration infor-
mation (Measurement Configuration) necessary for the
terminal measurement according to the speed prediction
value included in the response to the path switching re-
quest. Then, the transmission unit 21 of TeNB transmits
an RRC Connection Reconfiguration message (RRC
Connection Reconfiguration) including the measurement
configuration information of (A) to (C) described above
(step S708).
[0072] Thereafter, the user equipment 10 transmits a
response to the RRC Connection Reconfiguration mes-
sage (RRC Connection Reconfiguration Complete) to the
TeNB (step S709).
[0073] With the above operation, the base station 20
can execute handover according to the moving speed of
the user equipment 10.
[0074] Note that after the end of step S701, i.e., when
the reception unit 22 in the TeNB receives a handover
request from the SeNB, the control unit 23 may determine
the measurement configuration information necessary
for the terminal measurement according to the speed pre-
diction value included in the handover request. Further,
when the mobile management device 30 transmits the
response of the path switching request to the TeNB be-
fore receiving the speed prediction value response mes-
sage, the transmission unit 21 in the TeNB may transmit
the RRC Connection Reconfiguration message including
the determined measurement configuration information
to the user equipment 10. With this configuration, the
user equipment 10 can execute MDT measurement
processing via the base station 20 (TeNB) after hando-
ver.

(Advantageous Effect)

[0075] As described above, the communication sys-
tem 1 according to this example embodiment transmits
a message (for example, Initial Context Setup Request)
including, as IE, the speed prediction value (speed infor-
mation) received by the mobile management device 30
from the trace collection server 40 to the base station 20.
Then, the base station 20 executes handover control
based on this speed prediction value. As a result, the

communication system 1 according to this example em-
bodiment can execute handover according to moving
speed.
[0076] For example, when a user equipment with fast
moving speed is connected to a base station that covers
a small range such as small cell or pico cell in HetNet
(Heterogeneous Network), it is necessary to execute
handover frequently. In this case, handover may fail, or
the success rate of the handover decreases since syn-
chronization with the base station 20 may not be estab-
lished.
[0077] In contrast, since the communication system 1
according to this example embodiment executes hando-
ver according to the moving speed of the user equipment
10, for example, it is possible to execute control such as
not connecting the user equipment 10 with fast moving
speed to the base station covering a narrow range. As a
result, the success rate of handover can be improved. In
addition, since the communication system 1 can execute
control so that the user equipment 10 frequently executes
handover, it is possible to reduce the amount of signal
to be communicated.

<Second example embodiment>

[0078] Next, the communication system 1 according
to this example embodiment will be described with ref-
erence to Fig. 8. This example embodiment describes a
communication system 1 with the minimum configuration
to solve the problem of the present invention. The overall
structure of the communication system 1 is similar to that
of the communication system 1 illustrated in Fig. 1, and
thus description thereof will be omitted.
[0079] Fig. 8 is a functional block diagram illustrating
an example of functional configuration of base station 50
and mobile management device 60 included in commu-
nication system 1 according to this example embodiment.
As illustrated in Fig. 8, the base station 50 according to
this example embodiment includes a control unit 51 and
a reception unit (second reception unit) 52. Further, the
mobile management device 60 includes a transmission
unit (first transmission unit) 61 and a reception unit (first
reception unit) 62.
[0080] Similarly to the reception unit 32 described
above, the reception unit 62 in the mobile management
device 60 receives the speed information on the mobile
terminal based on the measurement information by the
MDT from the mobile management device (TCE).
[0081] Similarly to the transmission unit 31 described
above, the transmission unit 61 transmits, for example,
Initial Context Setup Request (Initial Context Setup Re-
quest) including the speed information received by the
reception unit 62 as an IE to the base station 50.
[0082] Similarly to the reception unit 22 described
above, the reception unit 52 in the base station 50 re-
ceives a message (for example, Initial Context Setup Re-
quest) including the speed information from the mobile
management device 60.
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[0083] The control unit 51 executes handover control
based on the speed information received by the reception
unit 52.
[0084] As described above, similarly to the first exam-
ple embodiment described above, the communication
system 1 according to this example embodiment can ex-
ecute handover according to the moving speed.
[0085] Each example embodiment described above is
a preferred example embodiment of the present inven-
tion, and the scope of the present invention is not limited
to each example embodiment above. Without departing
from the spirit of the present invention, a person skilled
in the art can modify and substitute each of the above-
mentioned example embodiments and construct forms
to which various changes have been applied.
[0086] This application claims priority based on Japa-
nese Patent Application No. 2015-190572 filed on Sep-
tember 29, 2015, the disclosure of which is incorporated
herein in its entirety.

[Reference signs List]

[0087]

1 communication system
10 user equipment
20 base station
21 transmission unit
22 reception unit
23 control unit
201 transmitter
202 receiver
203 processor
30 mobile management device
31 transmission unit
32 reception unit
33 control unit
34 storage unit
301 transmitter
302 receiver
303 processor
304 memory
40 trace collection server
41 transmission unit
42 reception unit
43 calculation unit
44 storage unit
401 transmitter
402 receiver
403 processor
404 memory
50 base station
51 control unit
52 reception unit
60 mobile management device
61 transmission unit
62 reception unit

Claims

1. A communication system comprising a base station
and a mobile management device,
wherein the mobile management device includes:

first reception means for receiving speed infor-
mation on a mobile terminal based on measure-
ment information by MDT (Minimization of Driv-
ing Test), and
first transmission means for transmitting a mes-
sage including the speed information to the base
station,
and the base station includes:

second reception means for receiving a
message including the speed information,
and
control means for executing handover con-
trol based on the speed information which
is received.

2. The communication system according to claim 1,
wherein
the control means determines, based on the speed
information, measurement configuration information
(Measurement Configuration) which is setting infor-
mation in the measurement of the mobile terminal,
and
the base station further includes second transmis-
sion means for transmitting a radio resource control
connection reconfiguration message (RRC Connec-
tion Reconfiguration) including the measurement
configuration information to the mobile terminal.

3. The communication system according to claim 1 or
2, further comprising:

a trace collection server configured to collect the
measurement information;
wherein the first transmission means transmits
a request for the speed information to the trace
collection server, and
the first reception means receives the speed in-
formation on the mobile terminal based on the
measurement information as a response to the
request for the speed information.

4. The communication system according to claim 3,
wherein
the first transmission means periodically transmits
the request for the speed information to the trace
collection server, and
transmits a modification request to the base station
when the speed information received as the re-
sponse to the request is different from the speed
information included in the message transmitted to
the base station.
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5. The communication system according to claim 4,
wherein the trace collection server includes:

calculating means for predicting a moving speed
of the user equipment from the current time to
a predetermined time later based on the meas-
urement information, and calculating the speed
information based on the moving speed which
is predicted, and
transmission means for transmitting the speed
information which is calculated as the response
to the request.

6. A control method of a communication system includ-
ing a base station and a mobile management device,
wherein the mobile management device receives
speed information on a mobile terminal based on
measurement information with MDT (Minimization
of Driving Test), and
transmits a message including the speed information
to the base station,
and the base station receives a message including
the speed information, and
executes handover control based on the speed in-
formation which is received.

7. The control method according to claim 6, wherein
the base station determines measurement configu-
ration information (Measurement Configuration)
which is setting information in measurement of the
mobile terminal based on the speed information, and
transmits a radio resource control connection recon-
figuration message (RRC Connection Reconfigura-
tion) including the measurement configuration infor-
mation to the mobile terminal.

8. The control method according to claim 6 or 7, where-
in the communication system further includes a trace
collection server configured to collect the measure-
ment information,
the mobile management device transmits a request
for the speed information to the trace collection serv-
er, and
receives the speed information on the mobile termi-
nal based on the measurement information as a re-
sponse to the request for the speed information.

9. The control method according to claim 8, wherein
the mobile management device periodically trans-
mits the request for the speed information to the trace
collection server, and
transmits a modification request to the base station
when the speed information received as the re-
sponse to the request is different from the speed
information included in the message transmitted to
the base station.

10. The control method according to claim 9, wherein

the trace collection server predicts, based on the
measurement information, a moving speed of the
user equipment from the current time to a predeter-
mined time later, calculates the speed information
based on the moving speed which is predicted, and
transmits the speed information which is calculated
as the response to the request.
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