
DESCRIPTION MOBILE COMMUNICATION METHOD AND RADIO BASE
STATION  Technical Field 5 [0001] The present
invention relates to a mobile communication  method
and a radio base station. Background Art  10 [0002]
Heretofore, mobile communication systems have been
defined in which an inter-frequency handover can be
performed  for a mobilestation UE in a communication
environment including  multiple cells (frequency
cells) which uses different  15 frequencies. [0003]
Specifically, in a mobile communication system based
on  the "LTE (Long Term Evolution) " defined by the
3GPP, the mobile  station UE measures the
communication quality in a cell 20 (inter-frequency
cell) adjacent to a frequency cell currently  used for
communication. Then, when determining that the
measured communication quality satisfies a certain
communication quality by referring to a determination
condition,  the mobile station UE transmits a
measurement report indicating 25 the determination, to
a radio base station eNB. According to  the received
measurement report, the radio base station eNB
determines that an inter-frequency handover from the
frequency  cell currently used for communicat ion to
another frequency cell  having a better communication
quality is to be performed for 1 the mobile station
UE.  



[0004] Here, the LTE mobile communication system needs
to  coexist with other mobile communication systems
such as a UTRAN  5 (UMTS Terrestrial Radio Access
Network) mobile communication system and a GERAN (GSM
EDGE Radio Access Network) mobile  communication
system, which have already been introduced, and  to
support mobility between itself and these mobile
communication systems. 10 [0005] Since different
mobile communication systems have  different services,
transmission rates, radio efficiencies and  the like
to be provided, the optimal mobile communication
system  is different depending on the contract terms
and the service  15 type of a user. [0005] Moreover,
if the LTE mobile communication system includes  LTE
carriers (frequencies) having different bandwidths in
order  to support various bandwidths from 1 .4 MHz to
20 MHz, the optimal  20 frequencies are different
among the services. [0007] For example, a
wide-bandwidth carrier (frequency) is  preferably used
for a service for downloading a large amount  of data
instantaneously. By contrast, such a wide-bandwidth 25
carrier (frequency) is not necessarily used for a
service such  as a voice service, or a service for
communication between  machines. [0008] Furthermore,
flexible switching of mobile communication  2 systems
(RATs) and flexible switching of carriers
(frequencies)  



are desired to be performed according to congestion
degrees of  the RATs and the frequencies. [0009]  5
This requires a method capable of flexibly switching
between RATs and between frequencies, and particularly
a  control method capable of designating priorities
for RATs and  for frequencies, according to the
contract terms and the service  type of a user, and
congestion degrees. 10 [0010] However, the
conventional mobile communication systems  have had a
problem of being unable to flexibly change the
above-described determination condition between
multiple  communication systems (RAT) or between
carriers (frequencies) 15 according to the priority of
multiple mobile communication  systems (RAT) or of
carriers (frequencies). [0011] The present invention
has been made in view of the  above-described problem,
and has an object of providing a mobile  20
communication method and a radio base station that are
capable of flexibly changing a determination condition
for determining  whether or not a mobile station UE is
to transmit a measurement  report. [0012]  25 A first
aspect of the present invention is summarized as  a
mobile communication method including the steps of:
transmitting, from a radio base station to a mobile
station,  a measurement rule designation command which
designates  addition or deletion of a measurement
rule; transmitting, from 3 the radio base station to
the mobile station, a measurement  



object designation command, which designates addition
or  deletion of a measurement object, independently
from the  measurement rule designation command;
transmitting, from the 5 radio base station to the
mobile station, a mapping designation  command which
designates associating of the measurement object  with
the measurement rule; storing, at the mobile station,
the  measurement rule and the measurement object in
association with  each other, according to the mapping
designation command; 10 measuring, at the mobile
station, a communication quality of  an
inter-frequency cell of a frequency defined by the
stored  measurement object; and transmitting, from the
mobile station  to the radio base station, a
measurement report, when  determining that a
determination condition defined by the 15 measurement
rule associated with the measurement object is
satisfied, on the basis of a measurement result of the
communication quality. [00=3] In the first aspect, the
radio base station can transmit  20 the measurement
rule designation command, the measurement  object
designation command and the mapping designation
command  by the same signaling. [0014] In the first
aspect, the mobile communication method can  25
further include the step of: deleting, at the mobile
station,  the association between the measurement rule
and the  measurement object, based on the mapping
designation command.  [0015] In the first aspect, the
measuring of the communication  4 quality can include:
a first measurement for measuring a  



communication quality of an inter-frequency cell of a
frequency  having a higher priority than that of a
cell currently used for  communication; a second
measurement for measuring a 5 communication quality of
an inter-frequency cell of afrequency  having the same
priority as that of the cell currently used for
communication; and a third measurement for measuring a
communication quality of an inter-frequency cell of
afrequency  having a lower priority than that of the
cell currently used  10 for communication. [0016] In
the first aspect, a first determination condition, a
second determination condition and a third
determination  condition can be different; the first
determination condition 15 can be used for determining
whether or not a measurement report  is to be
transmitted on the basis of the communication quality
measured by the first measurement; the second
determination  condition can be used for determining
whether or not a  measurement report is to be
transmitted on the basis of the 20 communication
quality measured by the second measurement; and  the
third determination condition can be used for
determining  whether or not a measurement report is to
be transmitted or. the  basis of the communication
quality measured by the third  measurement. 25 [0017]
A second aspect of the present invention is summarized
as a radio base station including: a measurement rule
designation command transmitter unit configured to
transmit,  to a mobile station, a measurement rule
designation command  5 which designates addition or
deletion of a measurement rule;  



a measurement object designation command transmitter
unit  configured to transmit, to the mobile station, a
measurement  object designation command, which
designates addition or 5 deletion of a measurement
object, independently from the  measurement rule
designation command; and a mapping designation
command transmitter unit configured to transmit, to
the mobile  station, a mapping designation command
which designates  associating of the measurement
object with the measurement rule, 10 wherein the
mobile station measures a communication quality of  an
inter-frequency cell of a frequency defined by the
measurement object stored in the mobile station, and
the mobile  station transmits a measurement report to
the radio base station,  when determining that a
determination condition defined by the 15 measurement
rule associated with the measurement object is
satisfied, on the basis of a measurement result of the
communication quality. [0018] In the second aspect,
the measurement object designation  20 command
transmitter unit and the mapping designation command
transmitter unit can be configured to transmit the
measurement  rule designation command, the measurement
object designation  command and the mapping
designation command by the same  signaling. 25 [0019]
In the second aspect, the measuring of the
communication  quality can include: a first
measurement for measuring a  communication quality of
an inter-frequency cell of a frequency  having a
higher priority than that of a cell currently used for
6 communication; a second measurement for measuring a



communication quality of an inter-frequency cell of a
frequency  having the same priority as that of the
cell currently used for  communication; and a third
measurement for measuring a 5 communication quality of
an inter-frequency cell of a frequency  having a lower
priority than that of the cell currently used  for
communication. [0020] In the second aspect, a first
determination condition,  10 a second determination
condition and a third determination  condition can be
different; the first determination condition  can be
used for determining whether or not a measurement
report  is to be transmitted on the basis of the
communication quality  measured by the first
measurement; the second determination 15 condition can
be used for determining whether or not a  measurement
report is to be transmitted on the basis of the
communication quality measured by the second
measurement; and  the third determination condition
can be used for determining  whether or not a
measurement report is to be transmitted on the 20
basis of the communication quality measured by the
third  measurement. BRIEF DESCRIPTION OF THE DRAWINGS
[0021] 25 [Fig. 1] Fig. 1 is an entire configuration
diagram of a mobile  communication system according to
a first embodiment of the  present invention. [Fig. 2]
7 Fig. 2 is a functional block diagram of a mobile
station  according to the first embodiment of the
present invention.  



[Fig. 31 Fig. 3 is a table showing an example of a
measurement rule  5 stored in the mobile station
according to the first embodiment  of the present
invention. [Fig. 4] Fig. 4 is a table showing an
example of a measurement  object stored in the mobile
station according to the first  10 embodiment of the
present invention. [Fig. 5] Fig. 5 is a functional
block diagram of a radio base  station according to
the first embodiment of the present  invention. 15
[Fig. 6] Fig. 6 is a sequence diagram showing
operation of the  mobile communication system
according to the first embodiment  of the present
invention. 20 BEST MODE FOR CARRYING OUT THE INVENTION
[0022] (Configuration of Mobile Communication System
according to  First Embodiment of Present Invention) A
configuration of a mobile communication system  25
according to a first embodiment of the present
invention will  be described with reference to Fig. 1
to Fig. 5. [0023] As shown in Fig. 1, the mobile
communication system  according to this embodiment
includes: a LTE cell #1, which is  8 a cell of a LTE
mobile communication system and uses a frequency  f1;
a LTE cell #2, which is a cell of the LTE mobile
communication  system and uses a frequency f2; a LTE
cell #3, which is a cell  



of the LTE mobile communication system and uses a
frequency f3; 5 a UTRAN cell #1, which is a cell of a
UTRAN mobile communication  system and uses a
frequency f4; a UTRAN cell #2, which is a cell  of the
UTRAN mobile communication system and uses a frequency
f5; and a GERAN cell #1, which is a cell of a GERAN
mobile  communication system and uses a frequency
(band) f6. 10 [0024] In the example in Fig. 1, assume
that a mobile station  UE is currently communicating
in the LTE cell #3 and is capable  of measuring
communication qualities in the LTE cell #1, the  L"'E
cell #2, the UTRAN cell #1, the UTRAN cell #2 and the
GERAN  15 cell #1. [0025] As shown in Fig. 2, the
mobile station UE according to  this embodiment
includes a measurement rule designation command
receiver unit 11, a measurement object designation
command 20 receiver unit 12, a mapping designation
command receiver unit  13, a measurement information
storage unit 14, a measurement  unit 15 and a
measurement report transmitter unit 16. [0026] The
measurement rule designation command receiver unit  25
11 is configured to receive a measurement rule
designation  command transmitted from a radio base
station eNB through a  broadcasting signal or a
dedicated signal, and to then add or  delete a
"measurement rule" to or from the measurement
information storage unit 14. 9 [0027] Here, the
"measurement rule" may also be referred to as  a
"reporting configuration". 



[0028]  5 The measurement rule defines a determination
condition  for determining whether or not the mobile
station UE is to  transmit a measurement report based
on the result of a  measurement of the communication
quality of an inter-frequency  cell of a frequency
different from that of the cell currently  10 used for
communication. [0029] Specifically, the measurement
rule is identified by a  "measurement-ID", and defines
a determination condition  defined by an "event-type"
and a "parameter" (see Fig. 3).  15 [0030] Here, the
"measurement-ID" is information for  identifying a
determination condition defined by the  "measurement
rule". [0031]  20 The "event-type" is information
indicating a  determination condition corresponding to
the determination  condition defined by the
"measurement rule", among a first  determination
condition to a third determination condition to  be
described below. 25 [0032] Here, the first
determination condition is to determine  whether or
not a measurement report is to be transmitted on the
basis of the communication quality measured in a first
measurement; the second determination is to determine
whether  10 or not a measurement report is to be
transmitted on the basis  of the communication quality
measured in a second measurement;  the third
determination is to determine whether or not a  



measurement report is to be transmitted on the basis
of the  5 communication quality measured in a third
measurement. [0033] Moreover, the first measurement
mainly aims to measure  the communication quality of
an inter-frequency cell of a  frequency that has a
higher priority than that of the cell 1.0 currently
used for communication by the mobile station UE; the
second measurement mainly aims to measure the
communication  quality of an inter-frequency cell of a
frequency that has the  same priority as that of the
cell currently used for  communication by the mobile
station UE; the third measurement 15 mainly aims to
measure the communication quality of an
inter-frequency cell of a frequency that has a lower
priority  than that of the cell currently used for
communication by the  mobile station UE. [00341  20
For example, the first determination condition is
defined  on the basis of a condition expression shown
as (Expression 1)  below. [0035] "Communication
quality in the measurement object cell"  25 >
"predetermined threshold Thl" ... (Expression 1)
Moreover, the second determination condition is
defined on the basis of a condition expression shown
as (Expression 2)  below. [00361 11 "Communication
quality in the measurement object cell"  +
"predetermined offset value" > "communication quality
in the  cell currently used for communication"
(Expression 2) 



Further, the third determination condition is defined
on  5 the basis of a condition expression shown as
(Expression 3)  below. [0037] "Communication quality
in the cell currently used for  communication" <
"predetermined threshold Th 2", and  10 "communication
quality in the measurement object cell" >
"predetermined threshold Th3"  (Expression 3) Examples
of the "parameter" include the above-described
predetermined thresholds Thl to Th3, the predetermined
offset  value and the like. 15 [0038] In the
above-described determination conditions,  correction
values that are specific respectively to the cells
may also be taken into consideration in addition to
measurement  results of the communication qualities in
the measurement 20 object cells and the cell
currentlyused for communication. The  correction
values are used to make switching to a particular
cell easier, or to make switching to a particular cell
more  difficult, and are each specified through a
broadcasting signal  or dedicated signal. 25 [0039]
Here, examples of the parameter may include a timing
at  which each of the above-described communication
quality  measurements is performed ("time to trigger")
, an interval at  which measurement reports are
transmitted ("reporting  12 interval") , the maximum
number of transmissions of measurement  reports
("maximum number of reporting times") and the like.
[0040] 



In addition, the measurement rule designation command
5 receiver unit 11 may be configured to delete a
particular  measurement rule from the measurement
information storage unit  14 and to delete the
association between the particular  measurement rule
and a particular measurement object, when  receiving a
measurement rule designation command designating  1.0
deletion of the particular measurement rule. [0041]
The measurement object designation command receiver
unit  12 is configured to receive a measurement object
designation  command transmitted from the radio base
station eNB through a 15 broadcasting signal or a
dedicated signal, and to then add or  delete a
"measurement object" to or from the measurement
information storage unit 14. [0042] Here, the
measurement object designation command  20 receiver
unit 12 may be configured to delete a particular
measurement object from the measurement information
storage  unit 14, and to delete the association
between the particular  measurement object and a
particular measurement rule, when  receiving a
measurement object designation command designating  25
deletion of the particular measurement object. [0043]
The measurement object defines a frequency whose
communication quality is to be measured, and the
priority level  of the frequency, in relation to each
mobile station UE. 13 [0044] The mapping designation
command receiver unit 13 is  configured to receive a
"mapping designation command"  



transmitted from the radio base station eNB through a
5 broadcasting signal or a dedicated signal, and to
associate a  particular measurement rule with a
particular measurement  object in the measurement
information storage unit 14.  [0045] Here, the
"mapping designation command" may also be  10 referred
to as a "measurement identities". [0046] The mapping
designation command receiver unit 13 is  configured to
delete the association (mapping) between a  particular
measurement rule and a particular measurement object
15 from the measurement information storage unit 14,
when  receiving a mapping designation command
designating deletion  of the association. [0047] The
measurement information storage unit 14 is configured
20 to store measurement rules received by the
measurement rule  designation command receiver unit
11, as shown in Fig. 3.  [00.48] The measurement
information storage unit 14 is configured  to store
measurement objects received by the measurement object
25 designation command receiver unit 12, as shown in
Fig. 4.  [0049] The example in Fig. 4 shows that the
mobile station UE  is currently communicating with the
LTE cell #3 using the  frequency f3. 14 [0050] In the
example in Fig. 4, defined are to: determine whether
or not to transmit a measurement report based on the  



communication quality in the LTE cell #1 which uses
the 5 frequency fl, on the basis of the determination
condition  identified by "measurement - ID = #1";
determine whether or not  to transmit a measurement
report based on the communication  quality in the LTE
cell #2 which uses the frequency f2, on the  basis of
the determination conditions identified by the 10
"measurement-ID = 42, #3" ; determine whether or not
to transmit  a measurement report based on the
communication quality in the  UTRAN cell #1 which uses
the frequency f4, on the basis of the  determination
condition identified by "measurement-ID = #4";
determine whether or not to transmit a measurement
report based 15 on the communication quality in the
UTRAN cell #2 which uses  the frequency f5, on the
basis of the determination condition  identified by
"measurement-ID = #4"; and determine whether or  not
to transmit a measurement report based on the
communication  quality in the GERAN cell #1 which uses
the frequency (band) 20 f6, on the basis of the
determination condition identified by  "measurement-ID
= #4". [0051] The measurement unit 15 is configured to
measure the  communication quality of an
inter-frequency cell of afrequency  25 defined by a
measurement object stored in the measurement
information storage unit 14. [0052] For example, the
measurement unit 15 is configured to  measure the
communication qualities of all the inter-frequency  15
cells each of which is associated with a measurement
rule (i . e . ,  all the inter-frequency cells for
each of which a  "measurement-ID" is set in the table
shown in Fig. 4) among the  



inter-frequency cells each using a frequency defined
by a 5 measurement object stored in the measurement
information  storage unit 14. [0053] The measurement
report transmitter unit 16 is configured  to transmit
a measurement report to the radio base station eNB,
10 when determining that the determination condition
defined by the measurement rule associated with the
measurement object is  satisfied, on the basis of each
of the communication qualities  measured by the
measurement unit 15. [0054]  15 Specifically, the
measurement report transmitter unit 16  is configured
to use the determination condition defined by a
"measurement-ID", an "event-type" and a "parameter"
included  in each measurement rule stored in the
measurement information  storage unit 14 as shown in
Fig. 3, and to thereby determine 20 whether or not to
transmit a measurement report based on the
communication quality in the measurement object
associated with  the measurement rule. [0055] In the
example in Fig. 4, the measurement report  75
transmitter unit 16 is configured to: determine
whether or not  to transmit a measurement report based
on the communication  quality in the LTE cell #1, on
the basis of the determination  condition identified
by "measurement - ID = #1"; determine  whether or not
to transmit a measurement report based on the  16
communication quality in the LTE cell #2, on the basis
of the  determination conditions identified by
"measurement-ID = #2,  #3" ; determine whether or not
to transmit a measurement report  



based on the communication quality in the UTRAN cell
#1, on the 5 basis of the determination condition
identified by  "measurement - ID = #4"; determine
whether or not to transmit a  measurement report based
on the communication quality in the  UTRAN cell #2, on
the basis of the determination condition  identified
by "measurement - ID = #4"; and determine whether or
10 not to transmit a measurement report based on the
communication  quality in the GERAN cell #1, on the
basis of the determination  condition identified by
"measurement-ID = #4". [0056] Here, the measurement
report transmitter unit 16 may be  15 configured to
sequentially perform the above-described
determination on the cells from the one using the
frequency  having the highest priority. The
measurement report  Lransmitter unit 16 may be
configured not to perform the  above-described
determination after transmitting one or a  20
predetermined number of measurement reports. [0057]
Moreover, the measurement report transmitter unit 16
is  configured to store in advance templates of the
first  determination condition to the third
determination condition 25 shown in (Expression 1) to
(Expression 3) , to choose one of the  templates of
the first determination condition to the third
determination condition specified by the
above-described  "event type", to substitute the
parameter (the predetermined  threshold or the like)
included in the above-described  17 "parameter" into
the chosen template of the determination  condition,
and to use the resultant condition as the
determination condition for the above-described  



determination. 5 [0058] For example, in the case shown
in Fig. 3, the measurement  report transmitter unit 16
may be configured to substitute the  parameter
(predetermined threshold Thi) included in the
"parameter" associated with "event-type = Bl", into
the 10 template of the first determination condition
shown in  (Expression 1) corresponding to "event-type
Bl", and to use the  resultant condition as the
determination condition for the  above-described
determination. [0059]  15 Moreover, the measurement
report transmitter unit 16 may  be configured to
substitute the parameter (predetermined offset  value)
included in the "parameter" associated with
"event-type  = 92" , into the template of the second
determination condition  shown in (Expression 2)
corresponding to "event-type = B2", and 20 to use the
resultant condition as the determination condition
for the above-described determination. [0060] Further,
the measurement report transmitter unit 16 may  be
configured to substitute the parameters (predetermined
25 thresholds Th2, Th3) included in the "parameters"
associated with "event-type = B3", into the template
of the third  determination condition shown in
(Expression 3) corresponding  to "event-type B3", and
to use the resultant condition as the  determination
condition for the above-described  18 determination.
[0061] It is to be noted that the templates of the
determination  



conditions may be different from those shown in
(Expression 1)  5 to (Expression 3) described above.
[0062] As shown in Fig. 5, the radio base station eNB
according  to this embodiment includes a trigger
detector unit 21, a  measurement rule designation
command transmitter unit 22, a 10 measurement object
designation command transmitter unit 23 and  a mapping
designation command transmitter unit 24. [0063] The
trigger detector unit 21 is configured to detect a
trigger for transmitting a measurement rule
designation command,  15 a measurement object
designation command or a mapping  designation command
to a particular mobile station UE. [0064] Examples of
the trigger are assumed to be that the state  of a
particular mobile station UE is switched from an "idle
20 state" to an "active state" , that a particular
mobile station UE performs an inter-frequency
handover, that the communication  state of a
particular mobile station UE in the cell currently
used f or communication satisf ies a predetermined
condition, and  the like. 25 [0065] The measurement
rule designation command transmitter  unit 22 is
configured to transmit a measurement rule designation
command including a "measurement-ID", an "event-type"
and a  "parameter", when a trigger for transmitting a
measurement rule  19 designation command to a
particular mobile station UE is  detected by the
trigger detector unit 21. [0066] 



Moreover, the measurement rule designation command  5
transmitter unit 22 is configured to transmit a
measurement rule  designation command for designating
addition or deletion of a  measurement rule to or from
the measurement information storage  unit 14 of a
particular mobile station UE. [0067]  10 The
measurement object designation command transmitter
unit 23 is configured to transmit a measurement object
designation command including a "RAT", a "frequency"
and a  "priority level", independently from a
measurement rule  designation command, when a trigger
for transmitting a 15 measurement object designation
command to a particular mobile  station UE is detected
by the trigger detector unit 21.  [0068] Moreover, the
measurement object designation command  transmitter
unit 23 is configured to transmit a measurement  20
object designation command for designating addition or
deletion of a measurement object to or from the
measurement information  storage unit 14 of a
particular mobile station UE. [0069] The mapping
designation command transmitter unit 24 is  25
configured to transmit a mapping designation command
for  associating a measurement rule with a measurement
object, to  a particular mobile station UE. [0070] For
example, the mapping designation command transmitter
20 unit 24 may be configured to transmit a mapping
designation  command including a single "frequency", a
single "priority  level" and a single or multiple
"measurement-Ids". 



[0071]  5 Alternatively, the mapping designation
command  transmitter unit 24 may be configured to
transmit a mapping  designation command including a
single "measurement-ID" and a  single or multiple
"frequencies". [0072]  10 Here, the measurement object
designation command  transmitter unit 23 and the
mapping designation command  transmitter unit 24 may
be configured to transmit a measurement  rule
designation command, a measurement object designation
command and a mapping designation command to a
particular mobile 1.5 station UE, by the same
signaling (a broadcasting signal or a  dedicated
signal). [0073] For example, as the same signaling, an
"RRC connection  reconfiguration message" may be used.
20 [0074] Alternatively, the measurement object
designation  command transmitter unit 23 and the
mapping designation command  transmitter unit 24 may
be configured to respectively transmit  a measurement
object designation command and a mapping 25
designation command to a particular mobile station UE,
by  different signaling (a broadcasting signal or a
dedicated  signal). [0075] At the time of a handover
of a mobile station UE, the  21 measurement rule
designation command transmitter unit 22 may  transmit
a measurement rule designation command for designating
a measurement rule to be used by the cell that is the
destination  



of the handover, upon receipt of a command for
triggering the 5 handover, the measurement object
designation command  transmitter unit 23 may transmit
a measurement object  designation command for
designating a measurement object to be  used by the
cell that is the destination of the handover, upon
receipt of the command for triggering the handover,
and the 10 mapping designation command transmitter
unit 24 may transmit  a mapping designation command
for mapping the measurement rule  and the measurement
object, upon receipt of the command for  triggering
the handover. [0076]  15 (Operation of Mobile
Communication System according to First  Embodiment of
Present Invention) With reference to Fig. 6, operation
of the mobile  communication system according to the
first embodiment of the  present invention will be
described. 20 [0077] As shown in Fig. 6, in Step
51001, the trigger detector  unit 21 of the radio base
station eNB detects that the state  of the mobile
station UE is switched from the "idle state" to  the
"active state". 25 [0078] In Step S1002, the
measurement rule designation command  transmitter unit
22 of the radio base station eNB transmits a
measurement rule designation command for designating
addition  of measurement rules to the measurement
information storage  22 unit 14 of the mobile station
UE, the measurement object  designation command
transmitter unit 23 of the radio base  station eNB
transmits a measurement object designation command  



for designating addition of measurement objects to the
5 measurement information storage unit 14 of the
mobile station  UE, and the mapping designation
command transmitter unit 24 of  the radio base station
eNB transmits a mapping designation  command for
designating associating of each of the measurement
rules designated to be added by the measurement rule
designation 10 command with the corresponding one of
the measurement objects  designated to be added by the
measurement object designation  command. [0079] In
Step 51003, the measurement rule designation command
1.5 receiver unit 11 of the mobile station UE adds
each of the  measurement rules designated to be added
by the received  measurement rule designation command,
to the measurement  information storage unit 14 (see
Fig. 3) , the measurement object  designation command
receiver unit 12 of the mobile station UE 20 adds each
of the measurement objects designated to be added by
the received measurement object designation command,
to the  measurement information storage unit 14 (see
Fig. 4) , and the  mapping designation command
receiver unit 13 of the mobile  station UE associates
each of the measurement rules with the 25
corresponding one of the measurement objects in the
measurement  information storage unit 14. [0080] In
Step S2001, the trigger detector unit 21 of the radio
base station eNB detects a change "A" of the
communication state  23 of the mobile station UE in
the cell currently used for  communication. [0081] 



In Step S2002, the measurement rule designation
command  5 transmitter unit 22 of the radio base
station eNB transmits a  measurement rule designation
command for designating addition  or deletion of
measurement rules to or from the measurement
information storage unit 14 of the mobile station UE,
and the  mapping designation command transmitter unit
24 of the radio 1.0 base station eNB transmits a
mapping designation command for  notifying of a change
in the associations of the measurement  rules with the
measurement objects. [0082] In Step 2003, the
measurement rule designation command  15 receiver unit
11 of the mobile station UE adds or deletes each  of
the measurement rules designated to be added or
deleted by  the received measurement rule designation
command, to or from  the measurement information
storage unit 14 (see Fig. 3) , and  the mapping
designation command receiver unit 13 of the mobile 20
station UE changes the associations of the measurement
rules  with ,:.he measurement objects in the
measurement information  scoraae unit 14. [0083] In
Step S3001, the trigger detector unit 21 of the radio
25 base station eNB detects a change "B" of the
communication state  of the mobile station UE in the
cell currently used for  communication. [0084] In Step
S3002, the measurement object designation command  24
transmitter unit 23 of the radio base station eNB
transmits a  measurement object designation command
for designating  addition or deletion of measurement
objects to or from the  



measurement information storage unit 14 of the mobile
station 5 UE, and the mapping designation command
transmitter unit 24 of  the radio base station eNB
transmits a mapping designation  command for notifying
of a change in the associations of the  measurement
rules with the measurement objects. [0085]  10 In Step
3003, the measurement object designation command
receiver unit 12 of the mobile station UE adds or
deletes each  of the measurement objects designated to
be added or deleted  by the received measurement
object designation command, to or  from the
measurement information storage unit 14 (see Fig. 4) ,
15 and the mapping designation command receiver unit
13 of the  mobile station UE changes the associations
of the measurement  rules with the measurement objects
in the measurement  information storage unit 14.
[0086]  20 In Step S4001, the trigger detector unit 21
of the radio  base station eNB detects that an
inter-frequency handover for  the mobile station UE
has been performed. [0087] In Step S4002, the mapping
designation command  25 transmitter unit 24 of the
radio base station eNB transmits a  mapping
designation command for notifying of a change in the
associations of the measurement rules with the
measurement  objects. [0088] 25 In Step S4003, the
mapping designation command receiver  unit 13 of the
mobile station UE changes the associations of  the
measurement rules with the measurement objects in the



measurement information storage unit 14. 5 [0089]
(Effects and Advantages of Mobile Communication System
according to First Embodiment of Present Invention) By
using the mobile communication system according to
this embodiment, a measurement rule designation
command and a  10 measurement object designation
command can be transmitted individually. Hence, a
determination condition for  determining whether or
not the mobile station UE is to transmit  a
measurement report can be flexibly changed. [0090]  15
The operation of each of the mobile station UE and the
radio base station eNB may be implemented by hardware,
a  software module executed by a processor, or a
combination of  these. [0091]  20 The software module
may be provided in any kind of storage  medium such as
a RAM (Random Access Memory), a flash memory,  a ROM
(Read Only Memory) , an EPROM (Erasable Programmable
ROM) ,  an EEPROM (Electronically Erasable and
Programmable ROM), a  register, a hard disk, a
removable disk or a CD-ROM. 25 [0092] The storage
medium is connected to a processor, which  allows the
processor to write and read information to and from
the storage medium. Alternatively, the storage medium
may be  integrated into the processor. The storage
medium and the  26 processor may be provided in an
ASIC. The ASIC may be provided  in the mobile station
UE and the radio base station eNB. The  storage medium
and the processor may be provided as a discrete  



component in the mobile station UE and the radio base
station  5 eNB. [0093] The present invention has been
described in detail by  using the above-described
embodiment. However, it is obvious  to those skilled
in the art that the present invention is not 10
limited to the embodiment described in this
description. The  present invention can be implemented
as a modified form or a  changed form without
departing from the object and scope of the  present
invention defined by the scope of the claims. Thus,
what is described in this description is intended to
illustrate 15 the present invention and not to limit
the present invention.  [0094] Incidentally, the
entire contents of Japanese Patent  Application No.
2008-290205 (filed on November 12, 2008) are
incorporated in the description of this application by
20 reference. Industrial Applicability  [0095] As
described above, the present invention can provide a
25 mobile communication method and a radio base
station that are  capable of flexibly changing a
determination condition for  determining whether or
not a mobile station UE is to transmit  a measurement
report. 27 CLAIMS  [1] A mobile communication method
comprising the steps of: transmitting, from a radio
base station to a mobile  5 station, a measurement
rule designation command which  designates addition or
deletion of a measurement rule; 



transmitting, from the radio base station to the
mobile  station, a measurement object designation
command, which  designates addition or deletion of a
measurement object, 10 independently from the
measurement rule designation command;  transmitting,
from the radio base station to the mobile  station, a
mapping designation command which designates
associating of the measurement object with the
measurement  rule; 15 scoring, at the mobile station,
the measurement rule and  the measurement object in
association with each other,  according to the mapping
designation command; measuring, at the mobile station,
a communication quality  of an inter-frequency cell of
a frequency defined by the stored  20 measurement
object; and transmitting, from the mobile station to
the radio base  station, a measurement report, when
determining that a  determination condition defined by
the measurement rule  associated with the measurement
object is satisfied, on the 5 basis of a measurement
result of the communication quality.  [2] The mobile
communication method according to claim 1,  wherein
the radio base station transmits the measurement rule
28 designation command, the measurement object
designation  command and the mapping designation
command by the same  signaling. 5 [3] The mobile
communication method according to claim 1,  further
comprising the step of: deleting, at the mobile
station, the association between  the measurement rule
and the measurement object, based on the  



mapping designation command. 10 [4] The mobile
communication method according to claim 1,  wherein
the measuring of the communication quality comprises:
a first measurement for measuring a communication
quality  15 of an inter-frequency cell of a frequency
having a higher priority than that of a cell currently
used for communication;  a second measurement for
measuring a communication  quality of an
inter-frequency cell of a frequency having the  same
priority as that of the cell currently used for  20
communication; and a third measurement for measuring a
communication quality  of an inter-frequency cell of a
frequency having a lower  priority than that of the
cell currently used for communication. 25 [5] The
mobile communication method according to claim 4,
wherein a first determination condition, a second
determination  condition and a third determination
condition are different;  the first determination
condition is used for determining  29 whether or not a
measurement report is to be transmitted on the  basis
of the communication quality measured by the first
measurement; the second determination condition is
used for  5 determining whether or not a measurement
report is to be  transmitted on the basis of the
communication quality measured  by the second
measurement; and the third determination condition is
used for determining  whether or not a measurement
report is to be transmitted on the  



10 basis of the communication quality measured by the
third  measurement. [6] A radio base station
comprising: a measurement rule designation command
transmitter unit  15 configured to transmit, to a
mobile station, a measurement rule  designation
command which designates addition or deletion of  a
measurement rule; a measurement object designation
command transmitter  unit configured to transmit, to
the mobile station, a  20 measurement object
designation command, which designates addition or
deletion of a measurement object, independently  from
the measurement rule designation command; and a
mapping designation command transmitter unit
configured to transmit, to the mobile station, a
mapping  25 designation command which designates
associating of the  measurement object with the
measurement rule, wherein the mobile station measures
a communication quality of  an inter-frequency cell of
a frequency defined by the  measurement object stored
in the mobile station, and 30 the mobile station
transmits a measurement report to the  radio base
station, when determining that a determination
condition defined by the measurement rule associated
with the  measurement object is satisfied, on the
basis of a measurement  5 result of the communication
quality. [7] The radio base station according to claim
6, wherein  the measurement object designation command
transmitter  unit and the mapping designation command
transmitter unit are 10 configured to transmit the
measurement rule designation command,  the measurement
object designation command and the mapping  



designation command by the same signaling. [8] The
radio base station according to claim 6, wherein  15
the measuring of the communication quality comprises:
a first measurement for measuring a communication
quality of an inter-frequency cell of a frequency
having a higher  priority than that of a cell
currently used for communication;  a second
measurement for measuring a communication 20 quality
of an inter-frequency cell of a frequency having the
same priority as that of the cell currently used for
communication; and a third measurement for measuring a
communication quality  of an inter-frequency cell of a
frequency having a lower  25 priority than that of the
cell currently used for communication. [9] The radio
base station according to claim 8, wherein  a first
determination condition, a second determination
condition and a third determination condition are
different;  31 . 4 the first determination condition
is used for determining  whether or not a measurement
report is to be transmitted on the  basis of the
communication quality measured by the first
measurement; 5 the second determination condition is
used for  determining whether or not a measurement
report is to be  transmitted on the basis of the
communication quality measured  by the second
measurement; and the third determinat ion condi t ion
i s used f or determining  10 whether or not a
measurement report is to be transmitted on the  basis
of the communication quality measured by the third
measurement. 
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