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 amobile station 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 communicati®Eg§aaisaneNcell 20 (inter-frequency cell) adjacent to a

requency cel crtenily used ar ganpualeaian Thenwian dsierminng hay he peasured

communication quality satisfies a certain communication quality by referring 1o a determination condition,

the mobile station UE transmits a measurement report indicating 25 the determination, to a radio base

station eNB. Acco‘r:glin to the_regg{ived measurement report, the radio base station eNB determines that
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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 amobile station UE in a communication environment including
multiple cells (frequency cells) which wuses 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 communication to another frequency cell

having a better communication quality is to be performed for



the mobile station UE. [0004] Here, the LIE 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,
theoptimalmobitécommuihicatiorsystemig different depending on the contract terms and the service 15
type of a user. [ Moreover, if the LTE mobile communication system includes LIE carriers (
frequencies ) having alifferent bandwidths in order to support various bandwidths from 1.4 MHz to 20
MHz, the optimal 20 freguencieshare differentcaimeng thensernviees.d00G%]s t emForeexample, a
wide-bandwidth carrier (fre,q#enc IS %referablé/ used for a service for downloading a Iar%% amount of

data instantaned0si By Contrast  sch L WideSBERUWIdiR 25 Cariér- ey Gend) T s ot hetessarily used
for a service suchiassamoice sepice, kna servicedors contmsnicatiorbetveemmachines of008]

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.
[0006]

Moreover, if the LTE mobile communication system includes
LTE carriers (frequencies) havingdifferent 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 volice service, or a service for communication between
machines.

[0008]

Furthermore, flexible switching of mobile communication



Furthermore, flexible switching of mobile communication systems (RATs) and flexible switching of
carriers (frequencies) are desired to be performed according to congestion degrees of the RATs and the
frequencies. [0009] 5This 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 flexibbycttange theTaboweddéseribéed determihationcdonditionelbetweeaqnaltiple sbmmunication
systems (RAT) 6cl)rreb%twse.en a%réegse(fregl.tlencieg) 15 accarding to the QPriqcriltg r?f dmultlié)leS mgbile

communication systerenslﬁf or of %grrleorgrz?req%%%%?gs I.lﬁ) fl’fon “fhe presgﬁtr invention has been

made in view of:the abhove-ales aribed prablem; ane.has an object of providing a mobile 20 communication
method and a raﬁio ase station that are capable of flexibly changing a determination condition for
determining whé oer dr not a mobile station UE is to transmit a measurement report. [0012] 25A first
aspect of the present inventiondgsiramaszed @Sod 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



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 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 measurémentlile; stosings bt the mahilecstationpthie measurement rukesand e nteasurement
object in association with each other, according to the mapping designation command; 10 measuring, at
the mobile statigh 3o A Ao 2y Cr e e heney Lal o e bfinid by the stored
measurement oijeett and transmitting Sromribe tnobilgestation: tolthesratia bage stationraaneasurement
report, when determining that a determination condition defined by the 15 measurement rule associated
with the measuPSIRERE SBfeet iS Satisfied "6h tvé Basis B'a MéasStrdmBAt fesli of the coMmunication
quality. [003.3] Indbedirst aspact: thenradie base station €an transmik 20heqneasiugamens sule designation
command, the measurement object designation command and the mapping designation command by the

same signaling SOF12] tnthe Fir <t GSpeet the rbbile'comnsufication THethoot8sr 25 futifér include the

step of: deleting, iatithenmekilesstationn the @sspciation hetween the measwrement e andthe
measurement object, based on the mapping designation command. [0015] In the first aspect, the
rneasuﬂngcﬁtH@%ﬁﬁﬂﬁﬁﬁﬁE&ﬁBﬁle and the measurement object 1n 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.
[0013]
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



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 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 priority than
that of the cell currently used 10 for communication. [0016] In the first aspect, a first determination
condition, a secomdldetermanation condiionandia tHirdrdetermination conditionscarnr bedlifferent; the first
determination condition, 15 can be used for determining whether or not ilmegsugement report is to be
transmitted on the basis of the ¢o u?ndnlga?ior?adﬁﬁ)? measu lé%nbcﬁltﬁg irst measurement’ the second
determination coadition eani beaised farrdetermining whethersor a0t acmeasuremertaepostis to be
transmitted on the basis of the 20 communication quality measured hy the second measurement; and the
third determinaffGA CoRATtRR -CAH be Used F6PdSterdiming WHEtREr or 6t a Mieaslfémént faport is to be
transmittedson therbasis ©f the communi¢asion quality measuredry; the thirkraeasurement. 25[0017]

A second aspect of the present invention is summarized as a radio_base station including: a

measurement riE’d8Signticit Berimara trandiitte? uif configifred o rafsmity t8 Sthdbife station, a

measurement rulendesignation.command ywhich desighates.addition or-deletipnef,a measdrement rule; a
measurement object designation command transmitter unit configured to transmit, to the mobile station, a

measurement g8t desiGhatonCommana SviticH desighates anaicit bt 5 Héeticifigra easurement
object, independgntly from thednegsurtament rulg.desigration command; and.amappingdgsignation
command transmitter unit configured to transmit, to the mobile station, a mapping designation command
which desi§naté$ass6etaAG T themeasurement object with the measurement rule, 10 wherein the
mobile station megsyres 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 statioh? wien Getermiriing that a detephinatiorconditionrdefimed byahe 5

measurement rg'eec%i%PC}?é%%Mﬁmgftgi()%}gf‘%%rﬁ&%qto%bj%%&s sptistied. ondbe hasis of ajpeasurement

result of the communication quality.
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 on 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



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 communication; a second
measurement fehmdasirmnga coasmaniicatiomqualityedfean interfreguertcyucelhnoha frequency having the
same priority as that of the cell gurr%ntly 1lzjs%d far cor]gmunicationé'1 andta third mt_%:lsurement for measuring
a 5 communicafion aﬁgﬁﬁ/eg}e an in?erzfergqueneci/lgéjl of grfreaaréuﬁc?%avﬁ%nas fower 6riourﬂ)ﬂhan that of the
cell currently useshfor garamunicatiem JO020] trothéseaohd aspecita dirst detesasnatiare condition, 10 a
second determination condition and a third determination condition can be different; the first determination

condition can b& Used for G&teTRintinG WHethEPS hot A measreméentieport 1< to b& FanShitted on the

basis of thescompumicationquality maeasureddy thedifstmeasurempent; dhe secanddetermination 15
condition can be used for determining whether or not a measurement report is to be transmitted on the

basis of the coifftHICATST GUality Measared byt SBeond MedsuPemrhitoatitthe hirddetermination

condition can be igeshfor-detesmining whetheron ot arpeassremeninieport is to benyansmitted on the 20
basis of the communication quality measured by the third measurement. BRIEF DESCRIPTION OF THE
[DRAVVWMBS[OG?fFZSﬁﬁg.f] 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



Fig. 1 is an entire configuration diagram of a mobile communication system according to a first
embodiment of the present invention. [Fig. 2] Fig. 2 is a functional block diagram of a mobile station
according to the first embodiment of the present invention. [Fig. 3] 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.5is a
functional blockocbizalgvarnc@fta;cadio base statiomaccordingrtertietfirsttembodiarentofitbe present

invention. 15[F|g 6isa sequenc dlagram S Wln‘% operati #&eé[nsobile communication

system accordlngntloltlﬁle? 9tlont%aa of the pr%%eeﬁt inve |onC§6 EFOREARRYING

OUT THE INVENTION [ﬂ@é%]alﬁ@@hflgufatt@nﬁ Wiobtleo€ armmunitationrSysteny aceetding-to First
Embodiment of Present Invention) , ,
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 Dbasis 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]



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 LIE cell #1, which is a cell of a LIE
mobile communication system and uses a frequency fl; a LIE cell #2, which is a cell of the LIE mobile
communication system and uses a frequency f2; a LIE cell #3, which is a cell of the LIE mobile
communication system and uses a frequency f3; 5 a UTRAN cell #1, which is a cell of a UTRAN mobile
communication systemrand usess aefréguencyi4;latt) PRAN celirt?y whichnekidedl ef el T RAN mobile
communication system .and uses a frequency f5; and a GERAN cell #1, which js a cell.of a GERAN
mobile commurﬁcé:/act%rﬁgé%te% a%%eus%gsrgtfreeéngﬁeon%/m %C?T] 6. 5}8[0%5%?%% Ihr}‘ﬁ%né:xlaorﬁrble in Fig. 1,
assume that a mbbile station UE is currently communicating in the LIE cell #3 and is capable of
measuring communica%ion q%alities in }Dhle LII% cell #1, the LIE clell #f2, the UTRAN cell #llthe UTRAN cell
#2 and the GERAN 158@1F#1 [0025] 22+ AR EHOWT id Fig* 2RhE MolsiI8 SEat6T UE 5ctbrding to this
embodiment ingludes @ measurement eule-desighationocemnand receiverynitdds aameastirement object
designation command 20 receiver unit 12, a mapping designation command receiver unit 13, a
measurement iffforfrafioR stofate URtAA; EMeasurement unit 15 and a measurement report transmitter
unit 16. [0026] The aneasurement rule designation command receiver unit

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



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. [0027] Here, the
"measurement rule” may also be referred to as a "reporting configuration”. [0028] 5The 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 celkof aoff egueAcy diffé ke nbmomthed of thesgelkeurrently 0 usetirdfen communication.

e L S A e e S o et
"measurement-Hy'sisinformaticre foraidentfying @y determinatiore eondition definedily sthedmeasurement
rule”. [00311 2O-or?et"g\e/e{]%_Etyrﬁoe};ifilnefoéronrr?rylg)r?ilrclgj%eiltoi%gs%/s tem and uses a frequency £3;
;
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
LTE 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.



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 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 d Measurement report is to be transmitted on the basis of the 5 communication quality
measured in a third mel?surem&rg. [0033 Moreol\l/fﬁzr,,,theafirsat{gea urement mac'injé/ aims to measure

the communication qua ﬁ§%f an inter- r%qﬁ%ﬁr&e/%%llro a?frené]uyency tha eha]fseaehrléﬁer pﬁoarlify than that of

the cell 10 currentliruged tamcomoifrigatian byrthe mobile station UE; the second measurement mainly
aims to measureoth§8communication quality of an inter-frequency cell of a frequency that has the same
priority as that of t%e cell currently used for communication by the mobile station UE; the third

measuremant 15 mainlyraims tosmeaseie the coramemieation quadimehan inter4reguenicyncell of a
frequency that has a lower priority than that of the cell currently used for communication by the mobile

station UE. [0034]20F0r e 8MpiE the fitdtdet8rmitRtioh tontition' & ddfited8n te basisSof a condition
expression shownaas (ExpressigssL).belew, {0035] SCompaigation quality #nxthe measurement object

cell" 25 > "predetermined threshold Thl"--- (Expression 1) .
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 Dby 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



Moreover, the second determination condition is defined on the basis of a condition expression shown as
(Expression 2) below. [0036] "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:threshald tTh3boexr (Expression 3)ranskkangplesroftihe parameter” include
the above- descrltltr:eqj% edetermlneq thresholgs Thi to Th3, the redetermmed offset value and the like.

uni meas a se casS
15[0038] In ove-descri rmlna fon conajtlons cérrection va ues that are épecmc

respectively to the=cetlsimay alsmbeiatleenmto tensideration:in agditwndohmeasurement eesults of the
communtcatton qfr ualities in the measurement 20 obJE ect cells and the cell currently used for
communication™ THE Corfection VAIGES aré sed (o makBLWitdhig ¥ apartidtfr tell'edsier, or to make
switching t@ a pastictlat eelt meregdifficidty anc-arereach specifiedthraugh artergadeasting signal or
dedicated signa[l.o%%go]039]
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
10 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.
[0034]
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.

[0036]

11



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 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 ‘& particularameasuserment pbject; where receieingrer méasurenseritlrile designation

command designating 10, deletion of the partculay measurement rule.[0041). . The measurement
object designation tommand receiver unit 12 is configured 1o receive a measurement object designation

command transteitteddramehelradics base statiemeB: throiigha 15-broadeastirg 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-neallireMsht Gbjedt e sighatich commaRd 20 recaivESinit 12 fay be
configured to delete agparicular measurement ehjpetlemvihesmeasusement iiifesnation sforage unit 14,
and to delete the association between the particular measurement object and a particular measurement
rule, when rece]Rﬁr]@Vé'measurement object designation command designating 25 deletion of the
particular measupement object. [0043]

“Communication quality in the cell currently used for

communication” < “predetermined threshold Th 27, 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 gqualities in the measurement

20 object cells and the cell currently used 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



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. [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 idertities.'|D046]e maThexmappibgrdesignaticmdéomivandatceivenuritd3ts configured to
delete the associationt(sm p,%ng%L between a Qargigulrar me?surengent ry) aanrg la &?ertiﬁl{f?r measurement

object 15 from the measurement Informa |8ﬁ storageelﬁjr(ﬁf 4, When Tece ving a mapping %'esignation

command desigruating deletion of the association. [0047] Themeasurementinformationstorageunit

14 is configured 20 to sItore measurement rules received by th% measuremetn,t rule deﬂignation command
receiver unit 11, as shown 9 Fig. 5 10048F TR HrEaS¥eMentinforiTatioh &lotale THITE4'% configured
to store memsurerentebjecisireceived by the measurement objeci 2bdesignationeemmand receiver unit

12, as shown in Fig. 4. . , .
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
10 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 Dbroadcasting 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.
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[0049] The example in Fig. 4 shows that the mobile station UE is currently communicating with the
LTE cell #3 using the frequency f3. [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 LIE 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
LIE cell #2 which uses the frequency f2, on the basis of the determination conditions identified by the 10
"measurement-ID 442, #3"; determine whether or not to transmit a measurement report based on the

communication quality jirﬂlthe UTRAN cgll #1 which uses the frrl(::-dquencgifé,eon thelgasli_? of the
e

determination condition |§enﬁﬁggb@g'meea%b ementiID LH Hetérmine whether 6r ot to transmit a

measurement repertiassedl5 on theccemmunieatiomgpalitygn the U HRAN cell #2owhichdrses the

frequency f5, on the basis of thefdetermigation co,nditign identified bg/ "meﬁ%ur%@ent-lg = #4"; and
determine wheth&? BF ot t6 ransmil a easdréfént report basad o' th€ Bmmthicktidn §uality in the

GERAN cel #1wyrhighdisesithe egquancy£bant) 20-t6; ©n theybasis ahthe detersmisatioa condition
identified by "measurement-ID = #4". [0051 The measurement unit 15 is configured to measure the

] .
communication®ftfality of &h ifter-fregteniey celi of afféglierfcy™s Géfited by AMEASEFERENt object

stored in the measwement ipfarmation.storage unitsld{9092h st Jrexample, the measurement unit 15
is configured to measure the communication qualities of all the inter-frequency cells each of which is
associated with [& ffedsurement rule (i.e., all the inter-frequency cells for each of which a

"measurement-ID" is setindhe takle showy inFige4) amangthedntgrfreaquency cells gagh using a
frequency defined by a
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.
[0048]

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 £3.
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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] 15Specifically, the measurement report transmitter unit 16
is configured to use the determination condition defined by a "measurement-ID", an "event-type" and a
"parameter” Inclided Ineachmeasurement rule stored in the measurement information storage unit 14 as

shown in Fig. 3, and to hetrgg)é deterfweinlen%(%Wh%thgr or not to tra,ps[ni a measurement report based on

. . Xam . lned.are,Co. termine w
the communication quality in thé measurement o jec?as Sociated with the measurement rule. [0055] In

the example in big. 4cthe measurement repart 25 dransmigter unieb6is configared ¢o: determine whether

or not to transmit a measurement repqrt based on }tlhe %oTrEmunicati%q qu%li.ty}iln the LIEtc§II #1, on the
basis of the deterfihation corditioh tiehtified By “MRadiremeRtiD L 1" détermiings 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 f£2, on the
basis of the determination conditions identified by the

10 “measurement-ID = #2, #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 fregquency (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 a frequency
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
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whether or not to transmit a measurement report based on the communication quality in the LIE 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 measurehsent répoft based on thes cormignication guality un ¢he :GERAN c¢éll #1, on the basis of
the determinatior%fongiﬁign identified_b "measuremeﬂE-ISD :ff#o4". [005611 Heor(%, the meﬁlsuraement report

. ) =f N
transmitter unit 16 may be 15 gct)relﬁgurredqt%eélecd/uen%ea y perform thé above-describéd detérmination on

the cells from theneaewsing the frequeney havingttbe: highe stipriorityn Fhieymeasarementieport transmitter
unit 16 may be configured not to perform the above-described determination after transmitting one or a 20

predetermined nimber df ESGrentaht repShS (0057 Rofeovet HHe meaSirerhent répoft transmitter
unit 16 is cenfighsed ie stererin adyanee templates of thenfirstdetermination congitien: ta the third
determination condition 25 shown in (Expression 1) to (Expression 3), to choose one of the
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 associatedwith
the measurement rule.
[0055]
In the example in Fig. 4, the measurement report
25 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
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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 "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 maybe
configured to substitute the parameter (predetermined threshold Thl) included in the "parameter”
associated withc'event-type =dEl"gimd the 1hternplat@rfthelfirst determimatiorséendificrhshown in

(Expression 1) 8%rrg§%0nd|{19 to evgg{gg%%glf%&tgf%%%ﬂt e rgrﬁggaﬂtr%%g%lyg%asztmez determination

condition for thé above-described determination. oreover, the measurement report transmitter
unit 16 may be ¢anfigikced to substituteribe parameten (predetetminedeaffsetaradue) inghaoded in the
"parameter” associated with "event(-]‘ti}/ e =B2", into the template of the second qgetermination condition

n

shown in (Expré&Sich 2Y cbitespdntiing 16 “événtipe 582" &R 20 16 se the Fesuftint 2dndition as the
determination ceadition ferthe above-gleserihed determinationii[0060] idEnttherdhe mgasurement
report transmitgr unit 16 may,he gonfighred fo substitute the, parameters, (redetermined .
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
transmitter 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 1like) included 1n the above-described
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25 thresholds 1h2, 1h3) 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 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 transtpittesnaits2?’ aitd medsarerhentobjéeetgésignation cormmasdetransmitterrunit 23 and a

mapping designaot;]ogi%grgrrlnandarg@nsgitte&syenit %4.e[00r663;u ta'rl'jfge tggggr getenctoggnitt%leis configured to
detect a trigger?or ransmitting'a measurement rule designation command, 15'a measurement object

designation corptanchanatmapping desighation comrhand to & particularomobiléstatiam&tE. [0064]

Examples of the trtl% er.are assumed to be that the state of a particular mobile station UE is switched from
an "idle 20 stat&€*™{o af *A&live Btate", that a particular mobile station UE performs an inter-frequency

handover, that theos@mmunication state of a particular mobile station UE in the cell currently used for

communication satisfies a predetermined condition, and the,like.,25[0065]n
For example, in the case shown in Fig. 3, t

€ measurement
report transmitter unit 16 may be configured to substitute the
parameter (predetermined threshold Thl) 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 B1”, 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
= B2”, 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



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 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 mobilésstation . {[@Q67] 10The measurement object designation command transmitter unit 23
is configured toétg %Sﬂr:it 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 measutemenbabjecbdesigrnation commanthto-a particidat enehitel statioorlJE is detected
by the trigger detectar unit 21%0068] . __Moreover, the measurement object desi%nation command
transmitter unit 9318 Contigtiriatta fFanshiit A MEastr8hidht 0 dbjedt é&@%%%%%&:%éﬁd for
designating addition ogsleletian of a)measuteiment abject 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 td Wit a mapping designation command for associating a measurement rule with a

measurement object, ta. & padigularnmabjle sjatiel YEdio 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 for communication satisfies 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
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[0070] For example, the mapping designation command transmitter 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-lds". [0071] 5Alternatively,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] 10Here, the measurement object designation command
transmitter unit 23 and the mapping designation command transmitter unit 24 may be configured to
transmit a measuretenttriden designation commanpdra imeasuremsnt bbjest designatien ¢emmand and a

mapping designation co anqlto a particular mobile 15 station UE, by the same signaling (a
broadcasting sia%lgl Srgggdeﬁca}é s%%ﬁgﬁ.efbo%?eCetolforuélié%m%)ﬁe} as the same signaling, an "RRC
connection recartfigigation message" may be used. 20[0074]

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 1is 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
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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 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 ofithe handever,«ipormieceipteof & conmmand for tiggeringntheds handeveénthe
measurement obé%(r:r'lt d%siqnat'iondcgmmandlgaTsmj;%er unit 23 may transmit a m;—:-as.urgjr:r]cent object
designation command for d%%lgunajtln% & meastiremen %%feecrﬁg be ﬁsesdlﬁg fie cBll that'isthe destination
of the handover axpenreceiptofthecommandifor tpbggering she handoverdatd the 10 mapping
designation command transmitter unit 24 may transmit a mapping designation command for mapping the
measurement rLEIOeOzZrll& the measurement object, upon receipt of the command for triggering the handover.
[0076] 15(Qperation of AMebite: Someupjcatiem Systemmaceardingite Fiyst EmbodimentefRresent
Invention) With reference to Fig. 6, operation of the mobile communication system according to the

first embodimert'6F R reSEnt vention il B dESEHBER26{0b7 7] 2™ Y EhéwhiRTi§ 6, in Step

$1001, the trigger-defgstordmit 2hfthe radio base statinneNB detaats thatthersiatg of the mobile

station UE is switched from the "idle state" to the "active state".
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

15 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
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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 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 transmitten ueite24 of the radioloase: statiorreNBridansmitsial riapping idesignatign command for

designating associatir}{gi(t)f each of the m asure ent, ruIe% designated %)Pe aogded b%\the measurement
. .t ns ameaspyrement rule S1lgnatl omman or deslignating
rule designation 10"command with'the correspondelng he of the measurement ObJ%C S d’esq,lgnated to be

added by the measurementcohject designation comymand.J007 9 HatStept3E003s therareasurement rule
designation command 15 receiver unit 11 of the mobile station UE adds each of the measurement rules
designated to bRTadd&d By the feceived théaSirerte it rile“GELighRatioR commiahd, 16 the easurement
informationsstorageurit 14 (see Fig. 3)dheraeasuremenicahject gdesignationreommangreceiver unit 12 of
the mobile station UE 20 adds each of the measurement objects designated to be added by the received

measurement dbjé&tdedighiation tbmmand, 6 the Theasirement inf6ATAGGA Storagedfit 14 (see Fig. 4),

and the mappinggdesjgnation command receives unih13 of thenmohilesstationddE-asseciates each of the
measurement rules with the 25 corresponding one of the measurement objects in the measurement

information storade uRif 149008} thein Step$206F HhAtritgeretettor 8RR 2161 the Pitio base station
eNB detects a change,tAef the-communigation statepfdhe mobile stationVEIN thecelheurrently used

for communication. [0081]

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 S1001, 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
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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 10 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 11luwfithe Mobile stationdEidddssaradeletesi@achtfehenmreastrement cilgsadesignated to be
added or delete&l b\{ the received measur ment ruIgtdesi%natjconz%omrpagg, to ordfrom the measurement
information stora%se anit ilo(geé:ﬂ&aéj), anaéfﬁéc’nrlﬁapﬁiﬁg dnelS|gna ion command réceiver unit 13 of the
mobile 20 statioit U chasge s thenassaciations: efthenmeasurement eles with the aneasurement objects

in the measurement igformatiop,stora%e unit, 14. [0083]mln SteP S3001, the trigger detectgr unit 21 of the
radio 25 base station NB 4RtectE A chahgs™B" ofthe ESMMUAESHGN StRHESF the hiobitd'Station UE in

the cell cureentlydisea-toncommunieation. J0084d i SteprS3002, Hre measuteinent object designation
command transmitter unit 23 of the radio base station eNB transmits a measurement object designation

command for d8&igriathd BadifeR OF d&iEHdN OF MEAsGrETRER obfectS o of Fomthe Aieddurement
information storage uniti14 of the mahilei$atieNs 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 S1003, the measurement rule designation command

15 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
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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] 10In 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 13cdf théencohile stationtdEichanges the associatibhs ofitheenidasureméntfates with the
measurement obé'ects in th% measurement information storage unit 14. [0086] 20In Step 34001, the trigger
detector unit 21°0f the radio basé station eNB detects that an inter-frequency handover for the mobile
station UE has beealperformed. [0087] In Step 34002, the mapping designation command 25 transmitter
unit 24 of the radio base station eNB transmits a magging desi&nation command for notigling of a change

in the associations of thé meaSurémant rifes With tHe HeASurement objedte “[0U8S1° ™ ¢ h Step 54003,
the mapping designation-eemmand receserurit A3nfthesmwhile-stationlE ehanges the associations of
the measurement rules with the measurement objects in the measurement information storage unit 14.
measurement rule designatioh 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
10 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 the measurement objects in the measurement information
storage 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
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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] 15The operation of each
of the mobile station UE and the radio base station eNB may be implemented by hardware, a software
module executed by enprocessonior alcahbination of thése q 0091 2OT aisoftnarermodube may be
provided in any kind of storage medium such as a RAM (Random Access Memory), a flash memory, a
ROM (Read Onrilf ﬁ/?eur]ﬁ%rrny(‘:)r,1 an @B?&%ﬁ ( rgsséglréalgrlood}amcrﬁ%fé O )O,ran én Bﬁ% %I?I%ctronically
Erasable and Psogrammabte- R@M}; ta register pa haud elisk; @ remevabie disloor &:CH-ROM. 25[0092]
The storage medium is connected to a processor, which allows the processor to write and read
information to ahtrro the StorAg8 Maditiy. Altehii el the' storage MEHGMm Mmay B& IRtegrated into the
processor. J he storage: mediuwmmaich the psacessordnaydaa provideshisran ASIGinkhe ASHE may be
provided in the mobile station UE and the radio base station eNB. The storage medium and the processor

may be provided'ss & HisctetEEEmpbAERPTh FIE mbbitd Stdtich B§E"GRE 1hE rafio ke <ation 5 eNB.

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 1in 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 54002, 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



[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. 2008-2002060Filed lon Novemierdt212068)iare incorporatetcinitherdescription of
this application bl){.ZEO []%fer%n%%. Indotgﬂael é g@%%bnilityE[OOQS As ds(%t cribed abovg,. the present invention

. 1 O e .m Cfla eS a oclatlions .
can provide a 25'mobilé communication méthod and a rad% ase station that are capabloe of flexibly

changing a determinatien coadition fondetermining whethereunetamobilejstation UE ishto transmit a

measurement report. Claims [1] A mobile communication method comprising the steps of: transmitting,
from a radio baSe 3RS s mobigmaton sterage uni :
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
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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; 15storing, at the mobile station, the measurement rule
and the measurementselojectaly associationsvith mach Zother, adtordiisg tonthe b ppingidesignation

command; . measuring,. at the mobile station ommupnication quality of an inter-frequency cell of a
retuency definl b i Shi it 20 T e ERE ot B TG G TAF MO station 10 the
radio base statisnpaapeasssementnepait when determiningibataodetermiaatioricendition defined by the

measurement rule associ%ted with the measurement or?ijgct is saﬂsfied, on the 25 basis of a measurement
result of the comPMtE&HcN Juallty. TP ThE mbblié BdmmutiCation mathod 32E6rding 1o ¥aim 1, wherein

the radio base station transmits the measurement rule
[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.

277



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 céll@imently 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

[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 storing, at the mobile station, the measurement rule and
the measurement object in association with each other,
according to the mapping designation command;

measuring, at themobile 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

25 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
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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 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 determiningpwhetlrriomnotameasuremeént repors is-tonbe trargmiitted oddhe drasis ofithe
communication %uali%gweasgreg bey the second Qeasurement; and éhe third determination condition
. comm a?h h fﬂa%?ln&j 651?nat1?n c%mm n b.&/ e SaTS .
is used for determining whether or not a measurement report is to be transmitted on the 10 basis of the
communication gjuatity measured by the third measurement. [6]A radio base station comprising: a
measurement object designation command transmitter
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
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15 unit configured to transmit, to a mobile station, a measurement object designation command which
designates addition or deletion of a measurement object defining a frequency used in a cell in which the
mobile station is to measure a communication quality; 20a measurement rule designation command
transmitter unit configured to transmit, to the mobile station, a measurement rule designation command,
which designates addition or deletion of a measurement rule defining a determination condition for
determining whether or not the mobile station is to transmit 25 a measurement report to the radio base
station, independerithefronr the tmeasurementobiject desigriation ¢emmandpanded oa iiapping
designation co glalnsd t[%nsmqiteterc%nit E%nfi%%r{egnto tqlagfln%it to ég%lg}ob'lebstatmé amap ing designation
command whic dSeS|gna es assomaIPlJHg of the mea uremeﬁ’t (I)Tbject with the’ measurement rule. [7]The
radio base statinaaccosdiagttp claim 6, wherein the measurement object designation command
transmitter 5 unit and the mapping designation command transmitter unit are configured to transmit the
measurement rule desi@%%tioﬁ%:% Mnand e fidut&Ment 8Bjett 8ignation €orimandand the
mapping designatian-eammand.by the same signaling kO{8ithensiabile communication method according
to claim 1, further comprisin%;[he step of: determining, at the radio base station, whether or not the

mobile station i§ TG peHorianhiteRfrettierity hartio Vs Baseawdn tHe AiéasireMent regstt. 15

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 object designation command transmitter

15 unit configured to transmit, to a mobile station, a measurement
object designation command which designates addition or
deletion of a measurement object defining a frequency used in
a cell in which the mobile station is to measure a communication
quality;

20 a measurement rule designation command transmitter unit
configured to transmit, to the mobile station, a measurement
rule designation command, which designates addition or deletion
of a measurement rule defining a determination condition for
determining whether or not the mobile station is to transmit

25 a measurement report to the radio base station, independently
from the measurement object 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
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[9]The radio base station according to claim 6, wherein the radio base station is configured to
determine whether or not the mobile station is to perform an inter-frequency handover, based on the
measurement report. 20

measurement object with the measurement rule.

[7] The radio base station according to claim 6, wherein
the measurement object designation command transmitter
5 unit and the mapping designation command transmitter unit are
configured to transmit the measurement rule designation command,
the measurement object designation command and the mapping

designation command by the same signaling.

10 [8] The mobile communication method according to claim 1,
further comprising the step of:

determining, at the radio base station, whether or not

the mobile station is to perform an inter-frequency handover,

based on the measurement report.

15
[9] The radio base station according to claim 6, wherein
the radio base station is configured to determine whether
or not the mobile station is to perform an inter-frequency
handover, based on the measurement report.
20
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