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(54) RADIO MEASUREMENT COLLECTION METHOD AND RADIO TERMINAL

(57) A radio measurement collection method using
UE configured to perform a process of storing a meas-
urement log including a measurement result of a radio
environment according to a measurement configuration
set by a measurement configuration message received
from a network includes a step S109 in which the network
transmits a UEInformationRequest message to request
a transmission of the measurement log to the UE, and a
step S110 in which the UE transmits a UEInformation-
Response message to transmit the measurement log to
the network. In step S110, the UE transmits the UEInfor-
mationResponse message to the network even when the
measurement log is not stored.
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Description

TECHNICAL FIELD

[0001] The present invention relates to a radio meas-
urement collection method of measuring and collecting
a radio environment, and relates also to a radio terminal.

BACKGROUND ART

[0002] In case of mobile communication systems, if a
building is constructed on the periphery of a radio base
station and if the installation situation of the peripheral
base stations of the radio base station changes, then the
radio environment related to this radio base station
changes. Therefore, conventionally, drive tests to meas-
ure and collect the radio environment are carried out by
an operator using a measurement vehicle which is in-
stalled with a measuring instrument.
[0003] Although, these types of measurements and
collections of the radio environment can contribute to the
optimization of parameters of a radio base station, etc.,
the man-hours involved are large and there is also a prob-
lem of high costs. Accordingly, under the 3GPP (3rd Gen-
eration Partnership Project) which is a standardization
project of the mobile communication systems, the spec-
ification plan of MDT (Minimization of Drive Test) is being
promoted. MDT is a technology to automate the meas-
urement and collection of radio environments by using
the radio terminals which the user has (see 3GPP TR
36.805 V9.0.0 "Study on Minimization of drive-tests in
Next Generation Networks", 2009-12, and 3GPP TS
37.320 v0.7.0, "Radio measurement collection for Mini-
mization of Drive Tests (MDT)", 2010-07).

SUMMARY OF THE INVENTION

[0004] It is assumed that the measurement and collec-
tion of the radio environment are carried out by using the
following methods under a logged-type MDT (called
"Logged MDT") which is one of the modes of MDT. Firstly,
the network which is configured to include the radio base
station transmits a measurement configuration message
to the radio terminal to set the measurement configura-
tion (Configuration). Next, in an idle state (in other words,
in a standby state), the radio terminal carries out a proc-
ess (Logging) of storing a measurement log which in-
cludes the measurement results of the radio environment
in accordance with the measurement configuration which
has been set according to the measurement configura-
tion message received from the network.
[0005] Then, the network transmits a log transmission
request to request the transmission of the measurement
log, to the radio terminal. Afterwards, the radio terminal
transmits the log transmission response to transmit the
measurement log, to the network. However, the radio
terminal is not liable to storing the measurement log after
the lapse of a predetermined time (specifically, 48 hours)

after the expiry of the measurement duration. Therefore,
although there is a possibility that the radio terminal dis-
cards the measurement log after the log transmission
request has been received, in reality, since such a situ-
ation is not considered, there is a possibility that errors
not anticipated on the network side may occur.
[0006] Accordingly, the present invention provides a
radio measurement collection method by which it is pos-
sible to prevent the occurrence of unanticipated errors
on the network side, and provides also a radio terminal
therefor.
[0007] In order to solve the problems mentioned
above, this invention has the following features.
[0008] First of all, according to a feature of a radio
measurement collection method of the present invention,
there is provided a radio measurement collection method
using a radio terminal (e.g. radio terminal UE) configured
to perform a process of storing a measurement log in-
cluding a measurement result of a radio environment ac-
cording to a measurement configuration set by a meas-
urement configuration message (e.g. IdleMDTConfigu-
ration message) received from a network (e.g. E-
UTRAN), the method comprising: a step A in which the
network transmits, to the radio terminal, a log transmis-
sion request (e.g. UEInformationRequest message) to
request a transmission of the measurement log; and a
step B in which the radio terminal transmits, to the net-
work, a log transmission response (e.g. UEInformation-
Response message) to transmit the measurement log,
wherein in the step B, the radio terminal transmits the log
transmission response to the network even when the
measurement log is not stored.
[0009] According to another feature of the radio meas-
urement collection method of the present invention, in
the aforementioned feature, the radio terminal transmits
the log transmission response to the network even when
the measurement log is discarded due to a lapse of a
predetermined time after an expiry of a measurement
duration.
[0010] According to another feature of the radio meas-
urement collection method of the present invention, in
the aforementioned feature, at the time of transition to a
connected state from an idle state, the radio terminal
transmits, to the network, log storing information (e.g.
Availability Indicator) indicating that the measurement
log is stored, and in this step A, the network transmits
the log transmission request to the radio terminal on the
basis of the log storing information.
[0011] According to another feature of the radio meas-
urement collection method of the present invention, in
the aforementioned feature, the radio terminal transmits,
to the network, a transition completion message (e.g.
RRCConnectionSetupComplete message) to the effect
that the transition from the idle state to the connected
state is completed, and in the step A, the network trans-
mits the log transmission request to the radio terminal
which has made transition to the connected state.
[0012] According to another feature of the radio meas-
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urement collection method of the present invention, in
the aforementioned feature, the transition completion
message includes log storing information (e.g. Availabil-
ity Indicator) indicating that the measurement log is
stored.
[0013] According to a feature of a radio terminal of the
present invention, there is provided a radio terminal con-
figured to perform a process of storing a measurement
log including a measurement result of a radio environ-
ment according to a measurement configuration set by
a measurement configuration message received from a
network, the radio terminal comprising: a reception unit
configured to receive, from the network, a log transmis-
sion request to request a transmission of the measure-
ment log; and a transmission unit configured to transmit,
to the network, a log transmission response to transmit
the measurement log, wherein the transmission unit
transmits the log transmission response to the network
even when the measurement log is not stored.

BRIEF DESCRIPTION OF THE DRAWINGS

[0014]

[Fig. 1] Fig. 1 is a diagram showing an entire sche-
matic configuration of a mobile communication sys-
tem 1 according to a first embodiment.
[Fig. 2] Fig. 2 is a block diagram showing the config-
uration of a radio base station eNB.
[Fig. 3] Fig. 3 is a block diagram showing the config-
uration of a radio terminal UE.
[Fig. 4] Fig. 4 is a sequence chart showing a radio
measurement collection method according to the
first embodiment.
[Fig. 5] Fig. 5 is a sequence chart showing a radio
measurement collection method according to a mod-
ification of the first embodiment.
[Fig. 6] Fig. 6 is a sequence chart showing a radio
measurement collection method according to a sec-
ond embodiment.
[Fig. 7] Fig. 7 is a sequence chart showing a radio
measurement collection method according to a first
modification of the second embodiment.
[Fig. 8] Fig. 8 is a sequence chart showing a radio
measurement collection method according to a sec-
ond modification of the second embodiment.
[Fig. 9] Fig. 9 is a sequence chart showing a radio
measurement collection method according to Option
1 of other embodiments.
[Fig. 10] Fig. 10 is a sequence chart showing a radio
measurement collection method according to Option
2 of the other embodiments.
[Fig. 11] Fig. 11 is a sequence chart showing a radio
measurement collection method according to Option
3 of the other embodiments.

DESCRIPTION OF THE EMBODIMENTS

[0015] With reference to diagrams, a first embodiment,
a second embodiment, and other embodiments of the
present invention are described. Note that in the dia-
grams in each of the following embodiments, like com-
ponents are assigned with like reference numerals.
[0016] A mobile communication system which is con-
figured based on an LTE (Long Term Evolution)-Ad-
vanced whose specifications are designed in the 3GPP
is mainly described below. However, it is to be noted that
the present invention is not limited to the LTE-Advanced
and can also be applied to mobile communication sys-
tems which are configured based on W-CDMA (Wide-
band Code Division Multiple Access).

(1) First Embodiment

[0017] In the first embodiment, (1.1) Overview of the
Mobile Communications System, (1.2) Configuration of
Radio Base Station, (1.3) Configuration of Radio Termi-
nal, (1.4) Radio measurement collection method, (1.5)
Effects of First Embodiment, and (1.6) Modification of
First Embodiment are described.

(1.1) Overview of the Mobile Communications System

[0018] Fig. 1 is a diagram showing the entire schematic
configuration of the mobile communication system 1 of
the first embodiment.
[0019] As shown in Fig. 1, the mobile communication
system 1 includes: a radio terminal UE (User Equipment);
a plurality of radio base stations eNB (evolved Node-B);
a maintenance monitoring device OAM (Operation and
Maintenance); and a plurality of mobility management
devices MME (Mobility Management Entity)/gateway de-
vices S-GW (Serving Gateway).
[0020] The plurality of radio base stations eNB (eNB#1
to eNB#3) configure E-UTRAN (Evolved-UMTS Terres-
trial Radio Access Network). Each of the plurality of radio
base stations eNB forms a cell that is a communication
area where a service should be provided to the radio
terminal UE. The radio terminal UE is a radio communi-
cation device which the user has, and it is also called as
"User Equipment".
[0021] Each of the adjacent radio base stations eNB
can communicate mutually via an X2 interface which is
a logical communication channel to provide communica-
tion between the base stations. Each of the plurality of
radio base stations eNB can communicate with the EPC
(Evolved Packet Core), more specifically, with the MME
(Mobility Management Entity)/S-GW (Serving Gateway)
via an S1 interface. Further, each radio base station eNB
can communicate with the maintenance monitoring de-
vice OAM managed by the operator.
[0022] Note that E-UTRAN and the maintenance mon-
itoring device OAM are together called as "Network" in
the following, where appropriate. However, a radio ac-
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cess network such as a different radio communication
system (RAT: Radio Access Technology) can also be
included in the "Network".
[0023] The mobile communication system 1 supports
a logged-type MDT (called "Logged MDT"). Logged-type
MDT is a type of test in which the radio terminal UE in
the idle state performs a measurement when a set con-
dition is satisfied, and a measurement log including the
measurement result is later reported to the network. A
radio environment is measured and collected under the
logged-type MDT as follows:
[0024] Initially, the network transmits an IdleMDTCon-
figuration message that is a measurement setting mes-
sage to set the measurement configuration, to the radio
terminal UE. The measurement configuration includes
measurement objects (measurements to be logged), a
measurement trigger (triggering of logging event), a
measurement duration (total duration of logging), a time
stamp (network absolute time stamp), and measurement
areas (measurements area). However, the measure-
ment area need not be included in the measurement con-
figuration. Note that the measurement configuration may
also be called as the MDT Configuration.
[0025] Secondly, the radio terminal UE, in an idle state
and in the measurement duration, measures the radio
environment according to the IdleMDTConfiguration
message and stores the measurement log which in-
cludes the result of this measurement. Specifically, the
radio terminal UE activates a timer (duration timer) of the
measurement duration at the time of setting the meas-
urement configuration according to the IdleMDTConfig-
uration message and terminates the storing of the meas-
urement log when the timer expires. Note that the radio
environment refers to a reference signal received power
(RSRP) and a reference signal reception quality (RSRQ).
Further, the measurement log can also include location
information and a time stamp in addition to the measure-
ment result of the radio environment. The location infor-
mation refers to ECGI information, GNSS (GPS) infor-
mation, or an RF fingerprint of a serving cell.
[0026] Thirdly, when the radio terminal UE shifts from
the idle state (RRC Idle state) to the connected state
(RRC Connected state), the radio terminal UE transmits
log storing information (called Availability Indicator)
which shows that the measurement log is stored, to the
network. Specifically, the radio terminal UE transmits
RRCConnectionSetupComplete message, which shows
that the establishment of the connected state is complet-
ed and also includes the log storing information, to the
network.
[0027] Fourthly, based on the received log storing in-
formation, the network transmits a UEInformationRe-
quest message which is a request message to request
a measurement log report to the radio terminal UE. When
the radio terminal UE receives the UEInformationRe-
quest message, the radio terminal UE transmits the UE-
InformationResponse message including the stored
measurement log to the network.

[0028] In case of the logged-type MDT, it is not possible
to set a plurality of measurement configurations to the
radio terminal UE at the same time. Therefore, when the
radio terminal UE, which stores the measurement log,
receives a new measurement configuration message
from the network and thereby sets a new measurement
configuration, then in that case, the radio terminal UE
replaces the set measurement configuration with the new
measurement configuration and discards the stored
measurement log as well.
[0029] Note that the measurement configuration may
be set in the radio terminal UE with RAT which is different
from E-UTRAN. The radio terminal UE does not transmit
the log storing information in RAT which is different from
the RAT to which the measurement configuration is set.
Therefore, irrespective of the radio terminal UE storing
the measurement log, E-UTRAN may set a new meas-
urement configuration to the radio terminal UE.
[0030] Accordingly, in the first embodiment, the E-
UTRAN (radio base station eNB) inhibits the loss of the
measurement log by transmitting the UEInformationRe-
quest message as a predetermined message to the radio
terminal UE before transmitting the IdleMDTConfigura-
tion message even if the log storing information is not
received from the radio terminal UE.

(1.2) Configuration of Radio Base Station

[0031] Fig. 2 is a block diagram showing the configu-
ration of the radio base station eNB.
[0032] As shown in Fig. 2, the radio base station eNB
includes an antenna 101, a radio communication unit
110, a network communication unit 120, a storage unit
130, and a control unit 140.
[0033] The antenna 101 is used for the transmission
and reception of a radio signal. The radio communication
unit 110 is configured by using a radio frequency (RF)
circuit, a base band (BB) circuit, etc., and transmits and
receives the radio signal via the antenna 101. Further,
the radio communication unit 110 modulates the trans-
mission signal and demodulates the reception signal.
The network communication unit 120 communicates with
other network devices (the maintenance monitoring de-
vice OAM, the other radio base stations eNB, etc.). The
storage unit 130 is configured by using, for example, a
memory, and stores various information used for control-
ling the radio base stations eNB. The control unit 140 is
configured by using, for example, a CPU, and controls
various functions provided in the radio base stations eNB.
[0034] The control unit 140 includes a measurement
control unit 141 and a log acquisition processing unit 142.
[0035] When setting of the measurement configuration
in the radio terminal UE (selected by the network) is de-
termined, then the measurement control unit 141 gener-
ates the IdleMDTConfiguration message which sets the
measurement configuration. Next, the measurement
control unit 141 controls the radio communication unit
110 so that this IdleMDTConfiguration message is trans-
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mitted to the radio terminal UE.
[0036] The log acquisition processing unit 142 carries
out a process of acquiring the measurement log from the
radio terminal UE. The log acquisition processing unit
142 generates the UEInformationRequest message be-
fore the transmission of the IdleMDTConfiguration mes-
sage and controls the radio communication unit 110 so
that the generated UEInformationRequest message is
transmitted to the radio terminal UE. When the radio com-
munication unit 110 receives the UEInformationRe-
sponse message transmitted (reported) from the radio
terminal UE in response to the UEInformationRequest
message, the log acquisition processing unit 142 ac-
quires the measurement log which is included in the re-
ceived UEInformationResponse message.
[0037] Next, the log acquisition processing unit 142
controls the network communication unit 120 so that the
acquired measurement log is transmitted to the mainte-
nance monitoring device OAM. Note that the log acqui-
sition processing unit 142 is not just limited to be used
for the transmission of the measurement log to the main-
tenance monitoring device OAM and can be used to in-
terpret the contents of this measurement log and to adjust
a parameter of its own radio base station eNB.

(1.3) Configuration of Radio Terminal

[0038] Fig. 3 is a block diagram showing the configu-
ration of the radio terminal UE.
[0039] As shown in Fig. 3, the radio terminal UE in-
cludes an antenna 201, a radio communication unit 210,
a user interface unit 220, a GPS receiver 230, a battery
240, a storage unit 250, and a control unit 260. However,
the radio terminal UE need not include the GPS receiver
230.
[0040] The antenna 201 is used for the transmission
and reception of a radio signal. The radio communication
unit 210 is configured by using a radio frequency (RF)
circuit, a base band (BB) circuit, etc., and transmits and
receives the radio signal via the antenna 201. Further,
the radio communication unit 210 modulates the trans-
mission signal and demodulates the reception signal.
The user interface unit 220 is a display, a button, etc.,
which function as an interface with the user. The battery
240 stores the power which is supplied to each block of
the radio terminal UE. The storage unit 250 is configured
using, for example, a memory, and stores various infor-
mation used for controlling the radio terminal UE, etc.
The control unit 260 is configured, for example, using a
CPU, and controls various functions provided in the radio
terminal UE.
[0041] The control unit 260 includes a measurement
processing unit 261 and a measurement information
management unit 262.
[0042] In the connected state, when the radio commu-
nication unit 210 receives the IdleMDTConfiguration
message then the measurement processing unit 261 sets
(in other words, stores in the storage unit 250) the meas-

urement configuration included in the received IdleMDT-
Configuration message.
[0043] In the idle state, the measurement processing
unit 261 measures the radio environment and acquires
location information, for example, according to the meas-
urement configuration stored in the storage unit 250, and
also stores (in other words, stores in the storage unit 250)
the measurement log including the measurement result
and the location information and the like. Specifically, the
measurement processing unit 261 measures with the fre-
quency specified by the measurement object (measure-
ments to be logged) and the trigger specified by the
measurement trigger (triggering of logging event). Fur-
ther, the measurement processing unit 261 measures
only when camping in cell ID or a tracking area specified
by the measurements area.
[0044] Further, the measurement processing unit 261
activates a measurement duration timer (duration timer)
at the time of setting of the measurement configuration,
and terminates the storing of the measurement log when
the timer expires.
[0045] The measurement information management
unit 262 manages the measurement configuration and
the measurement log which are stored in the storage unit
250. Further, the measurement information management
unit 262 discards the measurement configuration when
the measurement duration timer (duration timer) expires.
Further, while storing the measurement configuration
and the measurement log, if the measurement informa-
tion management unit 262 receives a new measurement
configuration message from the network and thereby
sets a new measurement configuration, then in that case,
the measurement information management unit 262 re-
places with the new measurement configuration and also
discards the stored measurement log.
[0046] When the measurement log is stored in the stor-
age unit 250 and the shift from the idle state to the con-
nected state is completed, then the measurement infor-
mation management unit 262 controls the radio commu-
nication unit 210 so that the RRCConnectionSetupCom-
plete message, which shows that the shift from the idle
state to the connected state is completed, is transmitted
including the log storing information which shows that
the measurement log is stored. However, in a case of
RAT which is different from the RAT to which the meas-
urement configuration is set, the measurement informa-
tion management unit 262 controls so that the log storing
information is not transmitted.
[0047] In the connected state, when the radio commu-
nication unit 210 receives the UEInformationRequest
message, then the measurement information manage-
ment unit 262 acquires the measurement log and gen-
erates the UEInformationResponse message including
this acquired measurement log. Next, the measurement
information management unit 262 controls the radio com-
munication unit 210 so that the generated UEInforma-
tionResponse message is transmitted to the network (ra-
dio base station eNB). In this way, when the measure-
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ment log is reported to the network, the measurement
information management unit 262 discards the measure-
ment log stored in the storage unit 250.
[0048] Note that in a case where it is not possible to
report the measurement log to the network within 48
hours from the expiry of the measurement duration timer
then the measurement information management unit 262
can discard this measurement log.

(1.4) Radio measurement collection method

[0049] Fig. 4 is a sequence chart showing the radio
measurement collection method according to the first
embodiment. In this sequence, the case where the meas-
urement configuration is set in the radio terminal UE with
RAT which is different from E-UTRAN, is described. The
radio terminal UE does not transmit the log storing infor-
mation (Availability Indicator) in RAT which is different
from the RAT to which the measurement configuration
is set. Therefore, irrespective of the radio terminal UE
storing the measurement log, E-UTRAN can set a new
measurement configuration to the radio terminal UE.
[0050] As shown in Fig. 4, in step S101, the radio ter-
minal UE receives the IdleMDTConfiguration message
from RAT which is different from E-UTRAN.
[0051] When the radio terminal UE receives the IdleM-
DTConfiguration message, the radio terminal UE sets
the measurement configuration which is included in the
received IdleMDTConfiguration message to its own radio
terminal UE in step S102.
[0052] In step S103, the radio terminal UE shifts from
the connected state to the idle state.
[0053] In step S104, the radio terminal UE in the idle
state measures the radio environment according to the
set measurement configuration and stores the measure-
ment log which includes the results of this measurement.
[0054] In step S105, the radio terminal UE carries out
the connection process with the radio base station eNB.
[0055] In step S106, the radio terminal UE shifts from
the idle state to the connected state.
[0056] In step S107, the radio terminal UE transmits
the RRCConnectionSetupComplete message which
shows that the radio terminal UE has completed the tran-
sition from the idle state to the connected state, to the
radio base station eNB. Note that since the RAT is dif-
ferent from the RAT to which the measurement configu-
ration is set, the radio terminal UE does not transmit the
log storing information (Availability Indicator).
[0057] In step S108, the radio base station eNB deter-
mines to set the measurement configuration to the radio
terminal UE, according to the instructions from, for ex-
ample, the maintenance monitoring device OAM.
[0058] When the radio base station eNB determines
to set the measurement configuration to the radio termi-
nal UE, then in step S109, the radio base station eNB
generates the UEInformationRequest message to re-
quest the transmission of the measurement log and
transmits the generated UEInformationRequest mes-

sage to the radio terminal UE.
[0059] When the UEInformationRequest message is
received from the radio base station eNB, the radio ter-
minal UE generates the UEInformationResponse mes-
sage including the stored measurement log and transmits
the generated UEInformationResponse message to the
radio base station eNB in step S110. In this way, after
the measurement log is reported to the network, the radio
terminal UE discards the stored measurement log. Note
that when the radio base station eNB receives the UE-
InformationResponse message which includes the
measurement log from the radio terminal UE, then the
radio base station eNB acquires the measurement log
included in the received UEInformationResponse mes-
sage and transmits the acquired measurement log to the
maintenance monitoring device OAM. The radio base
station eNB may use this information (measurement log)
for itself before transmitting the measurement log to the
maintenance monitoring device OAM.
[0060] On the other hand, if the radio terminal UE does
not store the measurement log when it receives the UE-
InformationRequest message from the radio base station
eNB, then in step S110, the radio terminal UE generates
the UEInformationResponse message, which includes
information to the effect that the measurement log is not
stored and transmits this generated UEInformationRe-
sponse message to the radio base station eNB. Alterna-
tively, instead of the UEInformationResponse message
which includes information to the effect that the meas-
urement log is not stored, the radio terminal UE may
transmit a message to notify that the measurement log
is not stored to the radio base station eNB.
[0061] In step S111, the radio base station eNB gen-
erates the IdleMDTConfiguration message which sets
the measurement configuration and transmits this gen-
erated IdleMDTConfiguration message to the radio ter-
minal UE.
[0062] When the IdleMDTConfiguration message is re-
ceived from the radio base station eNB, the radio terminal
UE replaces the stored measurement configuration with
the new measurement configuration included in the
IdleMDTConfiguration message, in step S112.
[0063] In this sequence, there is described a case
where the measurement configuration is set with the RAT
different from the E-UTRAN to the radio terminal UE,
however a measurement configuration may be set to the
radio terminal UE using the E-UTRAN.

(1.5) Effects of First Embodiment

[0064] As described above, according to the first em-
bodiment, the radio terminal UE which stores the meas-
urement log can transmit the stored measurement log to
the radio base station eNB before receiving a new IdleM-
DTConfiguration message, even if the radio terminal UE
sets a new measurement configuration when a new
IdleMDTConfiguration message is received from the ra-
dio base station eNB. Thus, a loss of the measurement
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log can be inhibited.
[0065] Particularly, even if the log storing information
(Availability Indicator) is not received from the radio ter-
minal UE, the radio base station eNB can more surely
inhibit the loss of measurement log by transmitting the
UEInformationRequest message to the radio terminal UE
before the IdleMDTConfiguration message is transmit-
ted.

(1.6) Modification of First Embodiment

[0066] In the first embodiment, there is described a
case where if the radio terminal UE does not store the
measurement log when receiving the UEInformationRe-
quest message from the radio base station eNB then not
storing the measurement log is notified to the radio base
station eNB. In this modification, a case where if the radio
terminal UE does not store the measurement log when
the radio terminal UE has received the UEInformation-
Request message from the radio base station eNB, then
the radio base station eNB is not notified of not storing
the measurement log is described.
[0067] Fig. 5 is a sequence chart showing the radio
measurement collection method according to the modi-
fication of the first embodiment. The processes of steps
S201 to S208 are the same as those in the first embod-
iment, and therefore, the processes of steps S209 and
beyond will be described.
[0068] As shown in Fig. 5, when the radio base station
eNB determines to set the measurement configuration
to the radio terminal UE, then in step S209, the radio
base station eNB generates the UEInformationRequest
message to request the transmission of the measure-
ment log and transmits this generated UEInformationRe-
quest message to the radio terminal UE.
[0069] In step S210, when the UEInformationRequest
message is transmitted to the radio terminal UE, the radio
base station eNB activates the timer to measure a fixed
time.
[0070] When the UEInformationRequest message is
received from the radio base station eNB and stores the
measurement log, the radio terminal UE generates the
UEInformationResponse message including the stored
measurement log and transmits this generated UEInfor-
mationResponse message to the radio base station eNB
in step S211.
[0071] On the other hand, when the radio terminal UE
receives the UEInformationRequest message from the
radio base station eNB and the radio terminal UE does
not store the measurement log, the radio terminal UE
omits the transmission of the UEInformationResponse
message.
[0072] When the timer described above expires, the
radio base station eNB generates the IdleMDTConfigu-
ration message which sets the measurement configura-
tion and transmits this generated IdleMDTConfiguration
message to the radio terminal UE in step S212.
[0073] When the IdleMDTConfiguration message is re-

ceived from the radio base station eNB, the radio terminal
UE replaces the stored measurement configuration with
the new measurement configuration included in the
IdleMDTConfiguration message, in step S213.
[0074] Thus, according to this modification, when the
radio terminal UE receives the UEInformationRequest
message from the radio base station eNB and does not
store the measurement log, the radio terminal UE omits
the transmission of the UEInformationResponse mes-
sage. As a result, a radio resource required for the trans-
mission of the UEInformationResponse message can be
saved as compared to the first embodiment.

(2) Second Embodiment

[0075] In the first embodiment, the radio base station
eNB transmits the UEInformationRequest message as a
predetermined message to the radio terminal UE before
transmitting the IdleMDTConfiguration message. In the
second embodiment, the radio base station eNB trans-
mits an MDTConfigurationSetup message as a prede-
termined message to the radio terminal UE before trans-
mitting the IdleMDTConfiguration message. The MDT-
ConfigurationSetup message is a message which re-
quests the transmission of the information that indicates
the storing state of the measurement log in the radio ter-
minal UE.
[0076] In the second embodiment, differences from the
first embodiment are described and repeated descrip-
tions will be omitted. (2.1) Configuration of Radio Base
Station and Radio Terminal, (2.2) Radio measurement
collection method, (2.3) Effect of Second Embodiment,
(2.4) First Modification of Second Embodiment, (2.5)
Second Modification of Second Embodiment are de-
scribed below.

(2.1) Configuration of Radio Base Station and Radio Ter-
minal

[0077] Again with reference to Fig. 2, the differences
between the radio base station eNB according to the sec-
ond embodiment and that according to the first embodi-
ment are described.
[0078] In the radio base station eNB according to the
second embodiment, the log acquisition processing unit
142 carries out a process of acquiring the measurement
log from the radio terminal UE. The log acquisition
processing unit 142 generates the MDTConfiguration-
Setup message before the transmission of the IdleMDT-
Configuration message and controls the radio commu-
nication unit 110 so that this generated MDTConfigura-
tionSetup message is transmitted to the radio terminal
UE. Further, the log acquisition processing unit 142 trans-
mits the MDTConfigurationSetup message, and thereaf-
ter, the radio communication unit 110 receives the MDT-
ConfigurationSetupResponse message including the in-
formation of whether the measurement log is stored, from
the radio terminal UE. When the radio communication
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unit 110 receives the MDTConfigurationSetupResponse
message from the radio terminal UE and the message
includes the information to the effect that the measure-
ment log is stored, then the log acquisition processing
unit 142 generates the UEInformationRequest message
and controls the radio communication unit 110 so that
this generated UEInformationRequest message is trans-
mitted to the radio terminal UE. Then, the log acquisition
processing unit 142 acquires the measurement log in-
cluded in the received UEInformationResponse mes-
sage when the radio communication unit 110 receives
the UEInformationResponse message which is transmit-
ted (reported) by the radio terminal UE.
[0079] Again with reference to Fig. 3, the differences
between the radio terminal UE according to the second
embodiment and that according to the first embodiment
are described.
[0080] In the radio terminal UE according to the second
embodiment, when the radio communication unit 210 re-
ceives the MDTConfigurationSetup message, then in the
connected state, the measurement information manage-
ment unit 262 generates the MDTConfigurationSetupRe-
sponse message which indicates whether the measure-
ment log is stored or not and controls the radio commu-
nication unit 210 so that this generated MDTConfigura-
tionSetupResponse message is transmitted to the radio
base station eNB.
[0081] Note that the measurement information man-
agement unit 262 may include capability information
which indicates a capability of the radio terminal UE, in
the MDTConfigurationSetupResponse message. The
capability of the radio terminal UE refers to, for example,
an available memory, a remaining battery amount, pres-
ence or absence of GPS, etc. Before transmitting the
IdleMDTConfiguration message, since the capability in-
formation is included in the MDTConfigurationSetupRe-
sponse message, so that the network is able to under-
stand the capability of the radio terminal UE, and there-
fore it becomes possible to transmit the IdleMDTConfig-
uration message suitable to the capability of the radio
terminal UE from the network to the radio terminal UE.

(2.2) Radio measurement collection method

[0082] Fig. 6 is a sequence chart showing the radio
measurement collection method according to the second
embodiment. The processes of the steps S301 to S308
are the same as those in the first embodiment, and there-
fore the processes of steps S309 and beyond will be de-
scribed.
[0083] As shown in Fig. 6, when the radio base station
eNB determines to set the measurement configuration
to the radio terminal UE, then in step S309, the radio
base station eNB generates the MDTConfigurationSetup
message and transmits this generated MDTConfigura-
tionSetup message to the radio terminal UE.
[0084] When the radio terminal UE receives the MDT-
ConfigurationSetup message, then in the step S310, the

radio terminal UE generates the MDTConfigurationSet-
upResponse message which indicates whether the
measurement log is stored or not and then transmits this
generated MDTConfigurationSetupResponse message
to the radio base station eNB. In this case, it is assumed
that the radio terminal UE has transmitted the MDTCon-
figurationSetupResponse message which indicates that
the measurement log is stored. Note that the radio ter-
minal UE may make a transmission with the capability
information which shows the capability of radio terminal
UE included in the MDTConfigurationSetupResponse
message.
[0085] When the radio base station eNB receives the
MDTConfigurationSetupResponse message which indi-
cates that the measurement log is stored, then in the step
S311, the radio base station eNB generates the UEIn-
formationRequest message requesting the transmission
of the measurement log and transmits this generated UE-
InformationRequest message to the radio terminal UE.
When the capability information is included in the MDT-
ConfigurationSetupResponse message, the radio base
station eNB may transmit the capability information to
the maintenance monitoring device OAM.
[0086] In step S312, when the UEInformationRequest
message is received from the radio base station eNB,
the radio terminal UE generates a UEInformationRe-
sponse message which includes the stored measure-
ment log and transmits the generated UEInformationRe-
sponse message to the radio base station eNB.
[0087] When the radio base station eNB receives the
UEInformationResponse message which includes the
measurement log from the radio terminal UE, then the
radio base station eNB acquires the measurement log
included in the received UEInformationResponse mes-
sage and transmits the acquired measurement log to the
maintenance monitoring device OAM. The radio base
station eNB may use this information (measurement log)
for itself before transmitting the measurement log to the
maintenance monitoring device OAM.
[0088] In step S313, the radio base station eNB gen-
erates the IdleMDTConfiguration message which sets
the measurement configuration and transmits this gen-
erated IdleMDTConfiguration message to the radio ter-
minal UE. Note that the radio base station eNB may gen-
erate the IdleMDTConfiguration message in considera-
tion of the capability information, when the capability in-
formation is included in the MDTConfigurationSetupRe-
sponse message.
[0089] When the IdleMDTConfiguration message is re-
ceived from the radio base station eNB, the radio terminal
UE replaces the stored measurement configuration with
the new measurement configuration included in the
IdleMDTConfiguration message, in step S314.

(2.3) Effect of Second Embodiment

[0090] As described above, according to the second
embodiment, the radio terminal UE which stores the

13 14 



EP 3 346 752 A1

9

5

10

15

20

25

30

35

40

45

50

55

measurement log can transmit the stored measurement
log to the radio base station eNB, before receiving a new
IdleMDTConfiguration message, even when the radio
terminal UE receives a new IdleMDTConfiguration mes-
sage from the radio base station eNB and sets the new
measurement configuration. Thus, a loss of the meas-
urement log can be inhibited.
[0091] Particularly, even if the log storing information
(Availability Indicator) is not received from the radio ter-
minal UE, the radio base station eNB can more surely
inhibit the loss of the measurement log by transmitting
the MDTConfigurationSetup message to the radio termi-
nal UE before the IdleMDTConfiguration message is
transmitted.
[0092] Further, when the capability information which
indicates the capability of the radio terminal UE is includ-
ed in the MDTConfigurationSetupResponse message,
the network (radio base station eNB) can transmit the
IdleMDTConfiguration message suitable to the capability
of the radio terminal UE to the radio terminal UE and thus
an effective radio measurement and collection can be
achieved.

(2.4) First Modification of Second Embodiment

[0093] In the second embodiment, when the radio ter-
minal UE receives the MDTConfigurationSetup message
and stores the measurement log, the MDTConfiguration-
SetupResponse message which indicates that the meas-
urement log is stored is transmitted. However, in this
modification, when the radio terminal UE receives the
MDTConfigurationSetup message and stores the meas-
urement log, the MDTConfigurationSetupResponse
message including the measurement log is transmitted.
[0094] Fig. 7 is a sequence chart showing a radio
measurement collection method according to a first mod-
ification of the second embodiment. The processes of
steps S401 to S408 are the same as those in the second
embodiment, and therefore, the processes of step S409
and beyond will be described.
[0095] As shown in Fig. 7, when the radio base station
eNB determines to set the measurement configuration
to the radio terminal UE, then in step S409, the radio
base station eNB generates the MDTConfigurationSetup
message and transmits this generated MDTConfigura-
tionSetup message to the radio terminal UE.
[0096] When the radio terminal UE receives the MDT-
ConfigurationSetup message, then in the step S410, the
radio terminal UE generates the MDTConfigurationSet-
upResponse message and transmits this generated
MDTConfigurationSetupResponse message to the radio
base station eNB. Here, the radio terminal UE generates
the MDTConfigurationSetupResponse message which
includes the measurement log when the measurement
log is stored. On the other hand, when the radio terminal
UE does not store the measurement log, an MDTCon-
figurationSetupResponse message on that effect that the
radio terminal UE does not store the measurement log

is generated. Note that if the measurement log is not
stored, the radio terminal UE transmits the MDTConfig-
urationSetupResponse message without including the
measurement log, however, the radio base station eNB
may take a technique to regard that the radio terminal
UE does not store the log unless the measurement log
is included in the MDTConfigurationSetupResponse
message. In this case, it is assumed that the radio ter-
minal UE generates the MDTConfigurationSetupRe-
sponse message which includes the measurement log.
Note that the radio terminal UE may make a transmission
with the capability information which shows the capability
of radio terminal UE included in the MDTConfiguration-
SetupResponse message.
[0097] When the radio base station eNB receives the
MDTConfigurationSetupResponse message, in step
S411, the radio base station eNB generates an IdleM-
DTConfiguration message which sets the measurement
configuration and transmits this generated IdleMDTCon-
figuration message to the radio terminal UE. Note that
the radio base station eNB may generate the IdleMDT-
Configuration message in consideration of the capability
information when the capability information is included
in the MDTConfigurationSetupResponse message.
[0098] When the IdleMDTConfiguration message is re-
ceived from the radio base station eNB, the radio terminal
UE replaces the stored measurement configuration with
the new measurement configuration included in the
IdleMDTConfiguration message, in step S412.
[0099] Thus, according to this modification, when the
radio terminal UE receives the MDTConfigurationSetup
message and stores the measurement log, the radio ter-
minal UE transmits the measurement log included in the
MDTConfigurationSetupResponse message. As a re-
sult, the radio resource required for the transmission of
the UEInformationRequest message and the UEInforma-
tionResponse message can be saved as compared to
the first embodiment.

(2.5) Second Modification of Second Embodiment

[0100] In this modification, similar to the modification
of the first embodiment, a mode in which the timer is used
is described.
[0101] Fig. 8 is a sequence chart showing a radio
measurement collection method according to a second
modification of the second embodiment. Since the proc-
esses of step S501 to step S508 are similar to those in
the second embodiment, processes from steps S509 and
beyond are described.
[0102] As shown in Fig. 8, when the radio base station
eNB determines to set the measurement configuration
to the radio terminal UE, then in step S509, the radio
base station eNB generates the MDTConfigurationSetup
message and transmits this generated MDTConfigura-
tionSetup message to the radio terminal UE.
[0103] In step S510, when the MDTConfigurationSet-
up message is transmitted to the radio terminal UE, the
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radio base station eNB activates the timer to measure
the fixed time.
[0104] When the radio terminal UE receives the MDT-
ConfigurationSetup message from the radio base station
eNB and stores the measurement log, in the step S511,
the radio terminal UE generates the MDTConfiguration-
SetupResponse message including the stored measure-
ment log and then transmits this generated MDTConfig-
urationSetupResponse message to the radio base sta-
tion eNB. Note that the radio terminal UE may make a
transmission with the capability information which shows
the capability of the radio terminal UE included in the
MDTConfigurationSetupResponse message.
[0105] On the other hand, when the radio terminal UE
receives the MDTConfigurationSetup message from the
radio base station eNB and does not store the measure-
ment log, the radio terminal UE transmits the MDTCon-
figurationSetupResponse message without including the
measurement log.
[0106] When the timer described above expires, the
radio base station eNB generates the IdleMDTConfigu-
ration message which sets the measurement configura-
tion and transmits this generated IdleMDTConfiguration
message to the radio terminal UE in step S512. Note that
the radio base station eNB may generate the IdleMDT-
Configuration message in consideration of the capability
information when the capability information is included
in the MDTConfigurationSetupResponse message.
[0107] When the IdleMDTConfiguration message is re-
ceived from the radio base station eNB, the radio terminal
UE replaces the stored measurement configuration with
the new measurement configuration included in the
IdleMDTConfiguration message, in step S513.

(3) Other Embodiments

[0108] In other embodiments, a case where the
logged-type MDT (Logged MDT) is carried out between
the different RATs is described. Further, in the other em-
bodiments, the radio terminal is simply referred as "UE",
the radio base station as "(e)NB", and the measurement
log as "Logged MDT data" or "Logged data". Note that
the RAT means a radio access technology. Examples of
"among the different RATs" include between an LTE sys-
tem and a WCDMA system, between an LTE system and
a GSM system, and between an LTE system and an EV-
DO system.

(3.1) Introduction

[0109] In the Logged MDT, it is already determined that
a setting (configuration), a measurement and collection,
and a report regarding a measurement are always per-
formed in a cell of the similar RAT type. For Logged MDT,
only one RAT specific configuration exists in the UE.
When the network provides the configuration, the already
configured MDT measurement configuration is replaced
with a new configuration, as a whole. Further, at the same

time, the measurement log corresponding to the already
configured MDT measurement configuration is discard-
ed. Whether to retrieve the relevant data before providing
the new configuration is decided solely by the network.
Note that the network may need to carry out inter RAT
cooperation.
[0110] The UE which is configured so as to carry out
the Logged MDT measurement indicates the availability
of the Logged MDT data, by way of a 1-bit indicator in
the RRCConnectionSetupComplete message, during
establishing the connection. In a case of connection to
the RAT which is configured to carry out the Logged MDT
measurement for the UE and even if the logging period
is not terminated, the UE includes this indication in the
message every time the UE shifts to an RCC Connected
mode. The UE does not notify the availability of the MDT
measurements of the other RATs. On the basis of this
indication, the network can determine the retrieval of the
measurement log.

(3.2) Considerations

[0111] Some operators do not desire a Logged MDT
data deletion when there are no chances to retrieve the
data in the network. However, in reality, it has been de-
termined not to transmit the availability indicator in the
other RATs and it is assumed that the retrieval of the log
data is taken care solely by the network.
[0112] Three options are recommended for the retriev-
al and configuration handling in the inter RAT scenarios.
In these inter RAT scenarios, it is assumed that the UE
is connected to RAT-A and an MDT configuration has
already been set. The UE goes into an idle state and
shifts to the target RAT (RAT-B). The UE may or may
not have MDT measurement data of RAT-A before shift-
ing to RAT-B. The RAT-B network discards the entire
measurement log when a new MDT configuration is set
for the UE which resets the MDT configuration of the new
RAT-B for the UE. Without additional information, it may
be possible that the RAT-B network carelessly replaces
the MDT action which is being executed and discards
the useful UE log data.

(3.2.1) Options for Inter RAT Data Retrieval and Config-
uration (Re-configuration)

[0113] Below, are three options for the retrieval and
configuration handling in the inter RAT scenarios.

(3.2.1.1) Option 1

[0114] As shown in Fig. 9, in Option 1, the existing pro-
tocols are used for data retrieval and MDT configuration
(re-configuration).

1. In step 1, (e)NB transmits a UEInformationRe-
quest message to the UE in order to retrieve the
stored MDT data (if exists). According to the assump-
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tion described above, the UEInformationRequest
message is sent to the UE only when the (e)NB re-
ceives the availability indicator. Since the UE does
not transmit an availability indicator for the (e)NB of
RAT-B, it may be assumed as a "blind" request. How-
ever, according to the degree of inter RAT cooper-
ation used between RAT-A and RAT-B, the request
can be transmitted on the basis of the UE setting
state information from the RAT-A to the RAT-B. The
(e)NB can select whether to transmit this request
before MDT re-configuration. In this way, according
to the UE setting state information from the RAT-A
to the RAT-B, the RAT-B can determine whether to
perform a new configuration for this UE by notifying
the information such as the UE is carrying out Logged
MDT for the RAT-A or the UE has Logged MDT data
for the RAT-A.
2. If the UE has Logged MDT data, then by using a
UEInformationResponse message, this data is sent
to the (e)NB. Even if there is no utilizable data, the
UE needs to transmit this message along with an
indication that utilizable MDT data does not exist.
Therefore, the UEInformationResponse message is
updated in order to represent that the utilizable MDT
data does not exist.
3. The (e)NB transmits the IdleMDTConfiguration
message in order to re-configure a new RAT-B con-
figuration in the UE.

(3.2.1.2) Option 2

[0115] As shown in Fig. 10, in Option 2, the IdleMDT-
Configuration message is used for both the Logged MDT
data request and MDT configuration (re-configuration).

1. In step 1, (e)NB transmits IdleMDTConfiguration
message to UE for re-configuring a new RAT-B con-
figuration in the UE. The UE replaces the RAT-A
MDT configuration with the RAT-B MDT configura-
tion. Furthermore, the (e)NB can request to transmit
the remaining Logged MDT data in the UE to the
(e)NB by using the "retrieve bit".
2. If the UE has utilizable Logged MDT data, then by
using a UEInformationResponse message, this data
is sent to the (e)NB. Even if there is no utilizable data,
the UE needs to transmit this message along with
an indication that utilizable MDT data does not exist.
The UEInformationResponse message may need to
be updated in order to represent that the utilizable
MDT data does not exist.

(3.2.1.3) Option 3

[0116] As shown in Fig. 11, in Option 3, to determine
whether the UE has an MDT configuration, the UE Con-
figuration Request/Response message is added to the
existing protocol.

1. In step 1, the UE Configuration Request message
is transmitted to the UE for requesting its MDT con-
figuration state (for example, whether UE has an
MDT configuration or not).
2. In step 2, the UE transmits the UE Configuration
Response message to (e)NB in order to notify the
(e)NB whether the MDT configuration exists or not
(Yes/No). If the UE response is "Yes", the (e)NB can
select not to overwrite the MDT configuration from
RAT-A.
3. In step 3, the (e)NB transmits the UEInformation-
Request message to the UE in order to retrieve the
Logged MDT data remaining in the UE. Even if the
UE response is "No" (for example, MDT configura-
tion does not exist) in step 2, the (e)NB can transmit
the UEInformationRequest message to the UE so
that the UE can store Logged MDT data for at least
48 hours after completing the MDT activity. Alterna-
tively, if the request for MDT data is made a part of
the UEConfigurationRequest message, then step 3
can be eliminated.
4. If the UE has utilizable Logged MDT data, then by
using the UEInformationResponse message, this
data is sent to the (e)NB. Even if there is no utilizable
data, the UE needs to transmit this message along
with an indication that utilizable MDT data does not
exist. The UEInformationResponse message may
need to be updated in order to indicate that there is
no utilizable MDT data. However, if the request for
the MDT data is sent as a part of a UE Configuration
Request message, then the UE may not need to
transmit the UEInformationResponse message indi-
cating that utilizable MDT data may not exist.
5. The (e)NB transmits the IdleMDTConfiguration
message in order to re-configure a new RAT-B con-
figuration in the UE. The UE replaces the RAT-A
MDT Configuration with the RAT-B MDT Configura-
tion.

(3.2.2) Comparison of each Option

[0117] In all the three options, when network deter-
mines to set a new MDT configuration in the UE, meas-
urement log (if exists) of the UE is not lost. In Option 1
and Option 2, the data retrieval is taken into account
whereas, in Option 3, because it is checked whether the
UE has an MDT configuration or not before re-configur-
ing, both the data retrieval and an MDT re-configuration
are considered.
[0118] The Option 1 uses existing protocols in the re-
trieval for MDT data. The request for the Logged MDT
data can be carried out on the basis of information such
that whether UE is participating in MDT activity which is
being executed in RAT-A. When this type of information
can not be used in RAT-B network, (e)NB can select not
to request for Logged MDT data. Since in this mechanism
the UEInformationRequest message is optional, there is
no impact of signaling on operators not supporting inter
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RAT retrieval or (e)NB without inter RAT cooperation.
[0119] In the Option 2, the request for MDT data from
UE is included in the IdleMDTConfiguration message. If
the retrieval of MDT data is requested, then first of all UE
updates its configuration with a new MDT configuration
and then transmits the MDT data from RAT-A to (e)NB.
This procedure differs from the procedure wherein the
MDT data is discarded when the UE receives new MDT
data. In this case, the UE does not discard the concerned
data till the remaining data is sent to (e)NB. Since this
option prevents the loss of data, it is advantageous as
very little information needs to be added in the existing
protocols during the MDT re-configuration. Further, data
retrieval request is sent only as a part of necessity of
setting a new MDT configuration in the UE. In this mech-
anism since the retrieve bit is included in the message
as an option, the UEInformationRequest message is op-
tional and therefore, there is no impact of signaling on
(e)NB not having inter RAT cooperation or on operators
not supporting inter RAT retrieval.
[0120] In the Option 3, in order to check the existence
of MDT configuration to the UE, a new message is added
to the existing protocols. This is advantageous as unnec-
essary replacement of the existing MDT configuration
can be prevented even if inter RAT cooperation is not
present. (e)NB can select other UE for MDT activity. The
remaining protocols are similar to the Option 1.
[0121] The Option 3 also has other advantages. The
UE used in MDT measurement for logging/reporting UE
should notify capability combination in order to allow a
careful selection of appropriate equipment so that net-
work can perform specific measurements. Device capa-
bility may reflect the log storage capacity and battery ca-
pacity along with the logging, reporting of a specific failure
and/or capability for measurements. Therefore, the
UEConfigurationRequest/Response message can be
extended in order to confirm the battery status and mem-
ory status of the UE before the MDT configuration.

(3.3) Summary

[0122] All the three options prevent the loss of Logged
MDT data when the UE is connected to other RAT and
a new MDT configuration is set.
[0123] This application claims the benefit of U. S. Pro-
visional Patent Application No. 61/373,525 filed on Au-
gust 13, 2010; the entire contents of which are incorpo-
rated herein by reference.

INDUSTRIAL APPLICABILITY

[0124] As described above, with the radio measure-
ment collection method and the radio terminal according
to the present invention, it is possible to prevent the oc-
currence of unanticipated errors on the network side.
Thus, the radio measurement collection method and the
radio terminal are useful in radio communications such
as mobile communications.

[0125] The following examples listed below are direct-
ed to advantageous embodiments which may represent
separate and independent inventions.

[Embodiment A]

[0126] A radio measurement collection method using
a radio terminal configured to perform a process of storing
a measurement log including a measurement result of a
radio environment according to a measurement config-
uration set by a measurement configuration message re-
ceived from a network, the method comprising:

a step A in which the network transmits, to the radio
terminal, a log transmission request to request a
transmission of the measurement log; and
a step B in which the radio terminal transmits, to the
network, a log transmission response to transmit the
measurement log, wherein
in the step B, the radio terminal transmits the log
transmission response to the network even when the
measurement log is not stored.

[Embodiment B]

[0127] The radio measurement collection method ac-
cording to claim 1, wherein
the radio terminal transmits the log transmission re-
sponse to the network even when the measurement log
is discarded due to a lapse of a predetermined time after
an expiry of a measurement duration.

[Embodiment C]

[0128] The radio measurement collection method ac-
cording to claim 1, wherein
at the time of transition to a connected state from an idle
state, the radio terminal transmits, to the network, log
storing information indicating that the measurement log
is stored, and
in this step A, the network transmits the log transmission
request to the radio terminal on the basis of the log storing
information.

[Embodiment D]

[0129] The radio measurement collection method ac-
cording to claim 1, wherein
the radio terminal transmits, to the network, a transition
completion message to the effect that the transition from
the idle state to the connected state is completed, and
in the step A, the network transmits the log transmission
request to the radio terminal which has made transition
to the connected state.

[Embodiment E]

[0130] The radio measurement collection method ac-
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cording to claim 4 wherein
the transition completion message includes log storing
information indicating that the measurement log is stored.

[Embodiment F]

[0131] A radio terminal configured to perform a process
of storing a measurement log including a measurement
result of a radio environment according to a measure-
ment configuration set by a measurement configuration
message received from a network, the radio terminal
comprising:

a reception unit configured to receive, from the net-
work, a log transmission request to request a trans-
mission of the measurement log; and
a transmission unit configured to transmit, to the net-
work, a log transmission response to transmit the
measurement log, wherein
the transmission unit transmits the log transmission
response to the network even when the measure-
ment log is not stored.

[Embodiment G]

[0132] A radio base station (eNB) for a radio measure-
ment collection method using a radio terminal (UE) con-
figured to perform a process of storing a measurement
log including a measurement result of a radio environ-
ment according to a measurement configuration set by
a measurement configuration message received from a
network, the radio base station (eNB) comprising:

a transmitter (101) configured to transmit, to the radio
terminal (UE), a log transmission request to request
a transmission of the measurement log; and
a receiver (101) configured to receive, from the radio
terminal (UE), a log transmission response that is a
response for the log transmission request, wherein
the receiver (101) receives, from the radio terminal
(UE), the log transmission response even when the
measurement log is not stored in the radio terminal
(UE).

[Embodiment H]

[0133] The radio base station (eNB) according to claim
1, wherein
the receiver (101) further receives, from the radio termi-
nal (UE), log storing information indicating that the meas-
urement log is stored in the radio terminal (UE), at a time
of transition to a connected state from an idle state of the
radio terminal (UE),
the transmitter (101) transmits, to the radio terminal (UE),
the log transmission request on the basis of the log stor-
ing information.

Claims

1. A radio communication system, comprising:

a radio base station (eNB); and
a radio terminal (UE) configured to perform a
process of storing a measurement log including
a measurement result of a radio environment
according to a measurement configuration set
by a measurement configuration message re-
ceived from a network, wherein
the radio terminal (UE) is further configured to
transmit, to the radio base station (eNB), log
storing information indicating that the measure-
ment log is stored in the radio terminal (UE),
the radio base station (eNB) is configured to
transmit, to the radio terminal (UE), a log trans-
mission request to request a transmission of the
measurement log on the basis of the log storing
information,
the radio terminal (UE) is further configured to
transmit, to the radio base station (eNB), a log
transmission response that is a response for the
log transmission request even when the meas-
urement log is not stored in the radio terminal
(UE), and
the radio base station (eNB) is further configured
to receive the log transmission response from
the radio terminal (UE).

2. A method for a radio communication system includ-
ing a radio base station (eNB); and a radio terminal
(UE) configured to perform a process of storing a
measurement log including a measurement result of
a radio environment according to a measurement
configuration set by a measurement configuration
message received from a network, the method com-
prising:

transmitting, from the radio terminal (UE) to the
radio base station (eNB), log storing information
indicating that the measurement log is stored in
the radio terminal (UE),
transmitting, from the radio base station (eNB)
to the radio terminal (UE), a log transmission
request to request a transmission of the meas-
urement log on the basis of the log storing infor-
mation;
transmitting, from the radio terminal (UE) to the
radio base station (eNB), a log transmission re-
sponse that is a response for the log transmis-
sion request even when the measurement log
is not stored in the radio terminal (UE), and
receiving, at the radio base station (eNB), the
log transmission response from the radio termi-
nal (UE).
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