DESCRIPTION MOBILE STATION AND MOBILE COMMUNICATION METHOD TECHNICAL FIELD 5
[0001] The present invention relates to a mobile station and a mobile communication method.
BACKGROUND ART 10 [0002] Heretofore, there has been provided a mobile communication system
that allows an inter-frequency handover for a mobile station UE in a communication environment
including a mixture of multiple cells (frequency cells) using different 15 frequencies. 0003] Specifically, a
mobile communication system based on the "LTE (Long Term Evolution)" system specified in the 3GPP
employs the following configuration A mobile3taie JH éheasures a 20 radio quality in a cell

(inter-frequency cell) nej ',:ngsq.Atﬁ CﬁB rlitEls KﬁJN'an nwg%tbon with the mobile

station UE. Then, when determining, W ence ermlnatlon condition, that the measured radio
quality satisfies a predetermined radio quallty, the mobile station UE 25 transmits a measurement report
(Measurement iﬁ%‘! %?[Icﬁi%% the measurement result to a radio base station eNB. Subsequently, the
radio base stati S, in accordance with the received measurement report, that an
inter-frequesncy peoeiDyer for the mobile station UE should be 1 performed from the frequency cell

currently in communicatio
y he present invention relates to a mobile station and a

mobile communication method.

BACKGROUND ART
10 [0002]

Heretofore, there has been provided a mobile
communication system that allows an inter-frequency handover
for amobile station UE ina communication environment including
a mixture of multiple cells (frequency cells) using different

15 frequencies.
[0003]

Specifically, a mobile communication system based on the
“LTE (Long Term Evolution)” system specified in the 3GPP employs
the following configuration. A mobile station UE measures a

20 radio quality in a cell (inter-frequency cell) neighboring a
frequency cell that is currently iIn communication with the
mobile station UE. Then, when determining, with reference to
a determination condition, that the measured radio quality
satisfies a predetermined radio quality, the mobile station UE

25 transmits a measurement report (Measurement Report) indicating
the measurement vresult to a radio base station eNB.
Subsequently, the radio base station eNB determines, 1in
accordance with the received measurement report, that an

inter-frequency handover for the mobile station UE should be



with the mobile station UE to an inter-frequency cell having a better radio quality. [0004] 5 Here, the
mobile communication system based on the LTE system not only needs to co-exist with a mobile
communication system based on another system that has been already deployed such as a UTRAN
(UMTS Terrestrial Radio Access Network) system and a GERAN (GSM EDGE Radio Access Netework)
system, but also 10 needs to support mobility to and from these mobile communication systems. [0005]
Note that, the service to be provided, the transmission rate, the radio efficiency and the like differ among
the 15 differenpewobilenganitoicatien Eystrrapcso cedtthaumnodile lbormm @ovsation cg&ien optimum for

e R R . AL B Yl o
bandwidths frora hékitér ta-a0MHnuAkTbydingly, when multiple LTE carriers (frequencies) having
different bandwﬂiga @(iSt’ t_he optimum fre_quency differg depenc_iing on the used service. 25 [OOO?] For
example, a broadband carrier (frequency) is preferable in a service where a large amount of data is to be
downloades instantly. Heweyethe briobdilandaaniel (refurnsysdessmiewanssenty hage to be used in
aservice 2 system not only needs to co-exist with a mobile communication
system based on another system that has been already deployed
such as a UTRAN (UMTS Terrestrial Radio Access Network) system
and a GERAN (GSM EDGE Radio Access Netework) system, but also
10 needs to support mobility to and from these mobile communication
systems.
[0005]
Note that, the service to be provided, the transmission
rate, the radio efficiency and the like differ among the
15 different mobile communication systems, so that the mobile
communication system optimum for the communications differs
depending on the terms and conditions or the used service of
the user.
[0006]
20 In addition, the mobile communication system based on the
LTE system supports various bandwidths from 1.4MHz to 20MHz.
Accordingly, when multiple LTE carriers (frequencies) having
different bandwidths exist, the optimum frequency differs
depending on the used service.
25 [0007]
For example, a broadband carrier (frequency) 1Iis
preferable In a service where a large amount of data is to be

downloaded instantly. However, a broadband carrier

(frequency) does not necessarily have to be used In a service



such as a voice service or machine-to-machine communications. 0008] In addition, it is preferable to
flexibly switch between mobile communication systems (RATS) or between carriers 5 (frequencies) in
accordance with the degrees of congestions in the RATSs or the frequencies. [0009] Accordingly, there is
required a method capable of flexibly switching between the RATs or frequencies in 10 accordance with
the terms and conditions or the used service of the user, or the degrees of congestions. In particular,
there is required a control method with which a priority level can be designated for each RAT or each
frequency. [0019])ictbasoweret ctheebvvenationahaubiileeedormadibatiencsystermi tat kopsoblem that the
aforementionedgg%&%rwination condition cannot be flexibly changed between multiple mobile
communication ‘systems (RATS) or carriers (frequencies) in accordance with their priorities. 20 [0011] In
this respect, the preserriragdiitndras beasmaed erabde tbiifd atdtehyestiotet peblemn and an object

of the invention i tplprovid%rﬁ;l WPbiI istﬁtion ar#'j a m?ﬁi\,l € mmigni%at'{sl)vn np]ethodrclzﬂalpa'l,ble of flexibly
changing a 25 JERImihaliGh Conditdn"for d&ten ‘ianlﬁg ethiet oPhot 16 transmitd Mdaddrement report
by a mobilé staifdirédrie it SE YO FURECOFdAhEe INVEINTHONIgYEZS30of congestions in

the RATs or the frequencies.
[0009]

Accordingly, there is required a method capable of
flexibly switching between the RATs or frequencies in

10 accordance with the terms and conditions or the used service
of the user, or the degrees of congestions. In particular,
there i1s required a control method with which a priority level
can be designated for each RAT or each frequency.

[0010]

15 However, the conventional mobile communication system
has a problem that the aforementioned determination condition
cannot be Tflexibly changed between multiple mobile
communication systems (RATs) or carriers (frequencies) 1in
accordance with their priorities.

20 [0011]

In this respect, the present invention has been made in
view of the aforementioned problem, and an object of the
invention is to provide a mobile station and a mobile
communication method capable of flexibly changing a

25 determination condition for determining whether or not to

transmit a measurement report by a mobile station UE.

DISCLOSURE OF THE INVENTION
[0012]



A first aspect of the present invention is summarized as a mobile station including: a measurement
information storage unit configured to store a measurement rule and a measurement object in
association with each other; a measurement unit 5 configured to perform a measurement of a radio
guality in an inter-frequency cell using a frequency defined by the measurement object stored in the
measurement information storage unit; a measurement report transmitter unit configured to transmit a
measurement report to the radio base station, when 10 determining that a determination condition defined
by the measurement ralef assacaspe atith thehagacesemttrolgodtiisnshsstiedrar #retaas of the

measurement result,of the radja _qualityy and a handover pracessor. unit configured jo perform an
inter-frequency%ﬁr?dbo'vter %ﬁ%gbg%]s'ent%lgrrﬁ] in I’-U(%i(n)% ?réo%%?% the I!(:lﬁ(?fé %@%;égégt%{n?ev%erein the
measurement infoirbatomf sterege nitsteoafiguredsoictsage the asaodatiorebswvesrerthe

measurement rule.an thlenmeasgrelm E]t (r)lij?cl:%r\]/vhenCWe '%e?treguenﬁ%sh%ngno%%q iﬁ pe formed. [0013]

20 In the first aspé&, the"MedSHEM&N &ject cah 58“Con itu?ed t§'aétiie s rouE cy used in each

inter-frequeéncy coelfagdieepriettypet therfieguesagLaechdna nofasuieddot doimnayioinstanage unit can be

configured to change the association between the measyrement rule and_the measurement 25 object in
X i o] o i

accordance with 1€ GrEFRABPIRY freGRbhcy Rl d By HEMEYenflst Yigekt,
inter-frequency heasiorendapespyeet. [SQdfE the firshaspriisineemaasurenfrhiiii 6an be

storage unit; a measurement report transmitter unit configured
to transmit a measurement report to the radio base station, when

10 determining that a determination condition defined by the
measurement rule associated with the measurement object is
satisftied on the basis of the measurement result of the radio
quality; and a handover processor unit configured to perform
an inter-frequency handover in response to an instruction from

15 the radio base station, wherein the measurement information
storage unit i1s configured to change the association between
the measurement rule and the measurement object, when the
inter-frequency handover is performed.

[0013]

20 In the first aspect, the measurement object can be
configured to define a frequency used in each inter-frequency
cell and a priority of the frequency; and the measurement
information storage unit can be configured to change the
association between the measurement rule and the measurement

25 object 1n accordance with the priority of the frequency defined
by the measurement object, when the inter-frequency handover
is performed.

[0014]

In the Tfirst aspect, the measurement unit can be



4 configured to perform, as the measurement of the radio quality in the inter-frequency cell, any one of a
first measurement to measure a radio quality in an inter-frequency cell using a frequency having a
priority higher than that of a cell currently 5 in communication, a second measurement to measure a radio
guality in an inter-frequency cell using a frequency having the same priority as that of the cell currently in
communication, and a third measurement to measure a radio quality in an inter-frequency cell using a
frequency having a priority lower 10 than that of the cell currently in communication. [0015] In the first
aspect, a first detaririgatied dongidohdomn deterohiaing asuataseot ok ttheanschitaguahstivement report

on the basis of the radio quality measured e first measuremept, on(%h rmination condition
for determining ‘qugﬂ%r'(')%ﬁ(')lt ﬁj%r %%rryﬁei}/a@réﬁieqaéu%%g&%re%;ﬁ)r (ﬁ]‘ hé: Sha%s%s of rge((_f?rﬁg:dri:ic})gquaIity
measured by theesexorel mensdiemeog bintya imrdirdeieteinafiveqreaTdijorcékidetsimmirg whether or

not to transmit @ measurement.report on the basis of the radio quality 20 m ured by the third

asurement CEF RSt T Bt e Tk T R SR B TS o i

summarizesl aga noolilkuodicatiticatien setood inndidingdhe rsteaooinéAls etransnaitting, from a radio

base station to a mibile station confi urﬁ’d to store a measurement rule and a measurement object in
égéﬁir

association witfTH&¢A By, 3t SAHERCY RN " hin R SR LA ddion or deletion

of the measureg@hé priority as that of the cell currently in communication,
and a third measurement to measure a radio quality in an
inter-frequency cell using a frequency having a priority lower
10 than that of the cell currently in communication.
[0015]

In the First aspect, a first determination condition for
determining whether or not to transmit a measurement report on
the basis of the radio quality measured by the First measurement,

15 asecond determination condition for determining whether or not
to transmit a measurement report on the basis of the radio
quality measured by the second measurement, and a third
determination condition for determining whether or not to
transmit a measurement report on the basis of the radio quality

20 measured by the third measurement can be different from each
other.

[0016]

A second aspect of the present invention is summarized
as a mobile communication method including the steps of: (A)

25 transmitting, from a radio base station to a mobile station
configured to store a measurement rule and a measurement object
in association with each other, a measurement rule specifying
command that specifies addition or deletion of the measurement

rule, and a measurement object specifying command that



rule, and a measurement object specifying command that 5 specifies addition or deletion of the
measurement object; (B) measuring, at the mobile station, a radio quality in an inter-frequency cell using
a frequency defined by the stored measurement object; (C) transmitting, from the mobile station 5 to the
radio base station, a measurement report, when the mobile station determines that a determination
condition defined by the measurement rule associated with the measurement object is satisfied on the
basis of the measurement result of the radio quality; (D) determining, at the radio base station, whether
10 or not the mebie sfrizm &l gaddororadédet-foyodhtpehardsvacoe tite daits bt tl{8Ineasurement

report; and (E) ing, at the mopile station, th ciation betwe nt@ge asutement rule and the
measurement orﬁ%gcggw&%’th%etmo%ig sﬁ%ﬁc')ril]%er%%rsﬁ&éé in?er-%%&q'u%en u%gin ver in ?&sponse to 15
an instruction frontére-fagiqueseystadibh. (3Ahg ka theespemuy adpEinedebyetiberestenedbject can

define a frequency used in each inter-frequency cell and.a priqrity of the fr nc in the step (E),
the mobile statidn can 20'eh n%e't%%{aszg |a¥i5é|rl§g{\'/i\3/{e}é'nn b%—rnrééns %%@Repru <'3t°)r{|t(§l '€ easurement

object in accordanedavithdiie packty oh thierflequensyuaelirent he farneasieie teninalgts when the

inter-frequency handover is performed. [0018] 25 In the_secqnd aspect, in the step (B), the mobile station
can poriorm, aTRG ARG & A oUBNG T ARG, SOGERL) LA D) BhePst s

measurement t¢eeasHEirement rule associated with the measurement object is
satisfied on the basis of the measurement result of the radio
quality; (D) determining, at the radio base station, whether

10 or not the mobile station is to perform an inter-frequency
handover on the basis of the measurement report; and (E)
changing, at the mobile station, the association between the
measurement rule and the measurement object, when the mobile
station performs the inter-frequency handover in response to

15 an instruction from the radio base station.

[0017]

In the second aspect, the measurement object can define
a frequency used in each inter-frequency cell and a priority
of the frequency, and in the step (E), the mobile station can

20 change the association between the measurement rule and the
measurement object In accordance with the priority of the
frequency defined by the measurement object, when the
inter-frequency handover is performed.

[0018]

25 In the second aspect, in the step (B), the mobile station
can perform, as the measurement of the radio quality iIn the
inter-frequency cell, any one of a first measurement to measure
a radio quality in an inter-frequency cell using a frequency

having a priority higher than that of a cell currently in



a radio quality in an inter-frequency cell using a frequency having a priority higher than that of a cell
currently in 6 communication, a second measurement to measure a radio quality in an inter-frequency
cell using a frequency having the same priority as that of the cell currently in communication, and a third
measurement to measure a radio quality in an 5 inter-frequency cell using a frequency having a priority
lower than that of the cell currently in communication. [0019] In the second aspect, a first determination
condition for determining whether or not to transmit a measurement report on 10 the basis of the radio
guality measurembpuhd dadtine asusecond asasoneoendr hinatascoaditivadeo dpiedmiing whether or

not to transmit 3 measu ngreport o theéi sis_of the radio qualit asure % the second
measurement, érqd%%hllﬁi I%Ztir‘?%%% Bﬁlycc?r? goH%P 8e?e?ﬁ1ﬁ%ﬂ%é a\'}'v trﬁgrv c')lrﬁﬁc?tt (¥‘ 1§%}ﬁalgr15mit a
measurement rppédicintiheabatisadf i ko cpblitcuneasiilad by thenihivd ne&doremantcan be

different. 0020] In thﬁ first aspect, the measyrement information s§§tar?ge uni‘ c&n be confiﬁured to store

the measurement I’E gl dtﬂ%aﬁﬁrrﬁgsg re %nt%%?és‘é{ﬁﬁ afbodiffidf with'8ad %th('ep, bf/’1 storing

identificatiah infbnretiofirefdberrogaselldmeyitigle, fidegtioayjohanfotimatipn iad theynkasarement object

and association information bretween th'(j identification information Qf the_measurement rule and the
nr%% 8t

identification 254 HOf R e AU LAY AHAGRBTHBASHEENt information storage unit
can be configurpdgegspvap

In the second aspect, a first determination condition for
determining whether or not to transmit a measurement report on
10 the basis of the radio quality measured by the first measurement,
a second determination condition for determining whether or not
to transmit a measurement report on the basis of the radio
quality measured by the second measurement, and a third
determination condition for determining whether or not to
15 transmit a measurement report on the basis of the radio quality
measured by the third measurement can be different.
[0020]
In the First aspect, the measurement information storage
unit can be configured to store the measurement rule and the
20 measurement object In association with each other, by storing
identification information of the measurement rule,
identification information of the measurement object and
association information between the identification
information of the measurement rule and the identification
25 information of the measurement object; and the measurement
information storage unit can be configured to swap
identification information of a first measurement object
corresponding to a cell currently iIn communication, with

identification information of a second measurement object



identification information of a first measurement object corresponding to a cell currently in
communication, with identification information of a second measurement object 7 corresponding to a
handover destination cell, when the inter-frequency handover is performed. [0021] In the first aspect, the
measurement information storage 5 unit can be configured to store the measurement rule and the
measurement object in association with each other, by storing identification information of the
measurement rule, identification information of the measurement object and association information
between the iderificasipandiitdorrbatich oharemeasurdesdritnald and elilientificetiontirformation of the

measurement oblj]etct' agg the m aswer%%nt imform QOJF s}%ra@e unit can be configured to swap

] ncy” handove performec.” -~ U .
identification mfbrmaﬁon (SafqallJ ﬁrs’gfymeasure\(nent'gbjélcfr in” first association information, with identification
15 information ¢io®2&¢ond measurement object in second association information, the first association

information associatinq ri]dgﬂteifiﬁ\gon inform%tionhof a éirst rpe%gHre%ept anUI% =Ni'[h éhe }dentification
information of the first me suremeﬁ 81?]88? drrfés%on(ﬁﬁa 16" cé:ll curPent@/ in c%%l%%%ication, the
second assciatinitinteimaiiocassigatiod tenifcationHsforgzaiinrentatacohd aedsthement rule with

the identification information of ﬁhe secqnd measurement obé;glzzt COHeg%o]ndin to a handover destination

cell, when the IRESHEGUEREy MLl sT i fsihidd &k g2 pac er, by storing

identification information of the measurement rule,
identification information of the measurement object and
association information between the identification
10 information of the measurement rule and the i1dentification
information of the measurement object; and the measurement
information storage unit can be configured to swap
identification information of a first measurement object in
first association information, with identification
15 information of a second measurement object 1In second
association information, the fTirst association information
associating identification information of a first measurement
rule with the 1identification information of the Tfirst
measurement object corresponding to a cell currently 1in
20 communication, the second association information associating
identification information of a second measurement rule with
the identification information of the second measurement object
corresponding to a handover destination cell, when the
inter-frequency handover is performed.
25 [0022]
In the first aspect, when the inter-frequency handover
is performed and when the identification information of the
second measurement object corresponding to the handover

destination cell is not stored in the measurement information



In the first aspect, when the inter-frequency handover is performed and when the identification
information of the second measurement object corresponding to the handover destination cell is not
stored in the measurement information 8 storage unit, the measurement information storage unit can be
configured to delete the second association information associating the identification information of the
second measurement object with the identification information of the 5 second measurement rule. 0023]
In the first aspect, the measurement information storage unit can be configured to change a storage
content in the mtasagameni hfothraticrasioregeuhii afferpafoonisttr@de swappoay) Wwaen the

instruction from th arﬁio se,station, instructs a ¢ in 'g]e torage contentin the measurement
information storc('élcg);@lijI ¥ ﬂ}ggddﬁloon (%1 !r%le%%xe%ﬁ |on§§ﬁ%§din esrﬁégjdl?gr!gyghah%%ggﬁa[sbgﬁ‘] 15 In the
second aspect,dbsocabita statihearn dore ifiecataasuremdoimad sma tlod mehsursamnidbject in

association wit%eeactﬁ\rotrrr]lerr] b sIori%gv\;cli%Hti{ﬁ%titlag ip]ftolrrfnlatiog-ofnthle easyremen rﬁ({z identification
information of tA& Measu eriﬁe I?b%?ect And asSodaion hrdfiAaton DeWEEthE 20%0e tlﬁcation

informationsof the coersureamntamnanddile _identification information of the measurement object; and in
the step (E), th mobi!f station can swap identification information of a first measurement object
corresponding t R currently in communication with identification

In the First aspect, the measurement information storage
unit can be configured to change a storage content in the
measurement iInformation storage unit after performing the

10 swapping, when the instruction from the radio base station
instructs a change iIn the storage content in the measurement
information storage unit in addition to the execution of the
inter-frequency handover.

[0024]

15 In the second aspect, the mobile station can store the
measurement rule and the measurement object in association with
each other, by storing identification information of the
measurement rule, identification information of the
measurement object and association information between the

20 identification information of the measurement rule and the
identification information of the measurement object; and iIn
the step (E), the mobile station can swap identification
information of a first measurement object corresponding to a
cell currently iIn communication with 1identification

25 information of a second measurement object corresponding to a
handover destination cell, when the inter-frequency handover
is performed.

[0025]

In the second aspect, the mobile station can store the



25 information of a second measurement object corresponding to a handover destination cell, when the
inter-frequency handover is performed. [0025] In the second aspect, the mobile station can store the 9
measurement rule and the measurement object in association with each other, by storing identification
information of the measurement rule, identification information of the measurement object and
association information between the 5 identification information of the measurement rule and the
identification information of the measurement object; and in the step (E) , when the inter-frequency
handover is perfeased etieatoble stadidihearegwapatentficbien hiorastionicttd dirst Htbasurement

object in first as gghatigrt]fj]réf rmation \gitl;l ilr(1) idei?jt(l“fhcgitifpcig olrgIl'atingr]]%f 2385 rf'nd fr!;]ea%#rgment object in
second associafion informatidn, Ke first association inforriation associating identification information of a
first measuremesdsuieeniinthe idedtfjcatiodenfoirhatiabiaiithe finfomeatuoemerndObjetheorresponding

to a cell currentrll}/eiarlls%ﬁr com unit():ation, thr(]% ecsgnd zissolxsif?t]tionmi{gf?ﬁrm%tlio?1 a sqiciagp]g iﬁentification
information of a SEcond Measu eﬁl%ﬁFrLﬁe it TR IGer L ation MTEPMERION O the T2 e measurement
object cormespanténg if ichani dovarrdeatinatiDorceadt [G6] m2@ du ieensacond bspaek irttie step (E),

when the inter-frequency handover is performed and when the identificati nhﬁopnaq?niﬁthesecond
measurement HER ALACRBSABATAPE AR08 BOSRERSHEER TR PRAFEE: and in

the step (E), when the inter-frequency handover is performed,

the mobile station can swap identification information of a

first measurement object in First association information with

10 i1dentification information of a second measurement object in
second association iInformation, the Tfirst association
information associating identification information of a first
measurement rule with the identification information of the
first measurement object corresponding to a cell currently in

15 communication, the second association information associating
identification information of a second measurement rule with
the identification information of the second measurement object
corresponding to a handover destination cell.

[0026]

20 In the second aspect, in the step (E), when the
inter-frequency handover 1is performed and when the
identification information of the second measurement object
corresponding to the handover destination cell is not stored
in the mobile station, the mobile station can delete the second

25 association information associating the identification
information of the second measurement object with the
identification information of the second measurement rule.
[0027]

In the second aspect, in the step (E), the mobile station

10



in the mobile station, the mobile station can delete the second 25 association information associating the
identification information of the second measurement object with the identification information of the
second measurement rule. 0027] In the second aspect, in the step (E), the mobile station 10 can change
a storage content in the mobile station after performing the swapping, when the instruction from the radio
base station instructs a change in the storage content in the mobile station in addition to the execution of
the 5 inter-frequency hangover. BRIEF DESCRIPTION OF THE DRAWINGS [0028] [FIG. 1] 10 FIG. 1 is
an overall configaratiohatiggragn sft@ nagsilecoogndnidaxiothsysterh dozorfing tora fagttembodiment of

the present invention. [FIG. |G, 2. is a functional hlock diagr f a mpbile station 15 according to
the first embodiﬁ]geﬂrﬁoo'}%g%?eg%n?%\%%é%? f'&%% %%%G' r?b%s%]n%ilga'ggr‘gm{;g @vf/!‘l:rﬁ}gEz er'}(%%jr!&es of
Measurement Rizsss stadon thestobid statichacgerdimgtivetsetbishganboditeertt i theegresent

invention. 20 [FIG, 4] FIG. 4 is a diagram shqwing examples of Measurement Objegts stored in the
6y SR o R e brocdnth e eron PisF' Hhe

mobile station an&%%r
5 iInter-frequency handover.

BRIEF DESCRIPTION OF THE DRAWINGS
[0028]
[FIG. 1]

10 FIG. 1 is an overall 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

15 according to the first embodiment of the present invention.
[FIG. 3]

FIG. 3 is a diagram showing examples of Measurement Rules
stored in the mobile station according to the first embodiment
of the present invention.

20 [FIG. 4]

FIG. 4 i1s a diagram showing examples of Measurement
Objects stored in the mobile station according to the first
embodiment of the present invention.

[FIG. 5]

25 FIG. 5 1s a functional block diagram of a radio base
station according to the fTirst embodiment of the present
invention.

[FI1G. 6]

FI1G. 6 is a flowchart showing an operation of the mobile

11



[FIG. 5] 25 FIG. 5 is a functional block diagram of a radio base station according to the first embodiment
of the present invention. [FIG. 6] FIG. 6 is a flowchart showing an operation of the mobile 11 station
according to the first embodiment of the present invention. [FIG. 7] FIG. 7 is a diagram showing an
aspect where mapping between 5 Measurement Rules and Measurement Objects stored in the mobile
station changes according to the first embodiment of the present invention. [FIG. 8] FIG. 8 is a diagram
showing an aspect where mapping between 10 Measurement Rules and Measurement Objects stored in
the mobile stati@kptiiangeascacyatditg téahethiest E#ntsidimabodithengresdnt tinwei@sgfFiG. 9] FIG. 9 is
a diagram showiH%a aspect where mapping between 15 Measurement Rules and Measurement

1Ng&k

Objects stored in the mobilé station changes according to the first embodiment of the present invention.
[FIG. 10] FIG. 1pFkG didbram showing an aspect where mapping 20 between Measurement Rules and
Measurement Objects gipred i the. Iohl SLRIGH S ss Ssseing s i) kagipent of the
present invention.

5 Measurement Rules and Measurement Objects stored in the mobile
station changes according to the first embodiment of the present
invention.

[FIG. 8]
FIG. 8 isadiagram showing an aspect where mapping between
10 Measurement Rules and Measurement Objects stored in the mobile
station changes according to the first embodiment of the present
invention.
[FI1G. 9]
FIG. 9 isadiagram showing an aspect where mapping between
15 Measurement Rules and Measurement Objects stored in the mobile
station changes according to the first embodiment of the present
invention.
[FIG. 10]
FIG. 10 is a diagram showing an aspect where mapping
20 between Measurement Rules and Measurement Objects stored in the
mobile station changes according to the first embodiment of the
present invention.
[FIG. 11]
FIG. 11 is a diagram showing an aspect where mapping
25 between Measurement Rules and Measurement Objects stored in the
mobile station changes according to the first embodiment of the
present invention.
[FIG. 12]

FI1G. 12 is adiagram for describing a mobile communication

12



[FIG. 11] FIG. 11 is a diagram showing an aspect where mapping 25 between Measurement Rules and
Measurement Objects stored in the mobile station changes according to the first embodiment of the
present invention. [FIG. 12] FIG. 12 is a diagram for describing a mobile communication 12 system
according to Modification Example 1 of the present invention. [FIG. 13] FIG. 13 is a diagram for
describing the mobile 5 communication system according Modification Example 1 of the present
invention. [FIG. 14] FIG. 14 is a diagram for describing the mobile communication system according to
Modification Exapgten cfaherddngedentocbrftica {i B, Bx{ar @ el5lis afdiddpanpfastedcribing the
mobile commurili%%iﬁ sg/r?tem according to Modification Example 1 of the present invention. 15 [FIG. 16]

FIG. 16 is a diagram of escribing the mobile communication system according to Modification Example

1 of the presenfiinti®i] [FIG. 17] 20 FIG. 17 is a diagram for describing the mobile communication
system according to ngict,i(_:atigg E)ﬁasmpzlf 1d%fafg5"|§am for describing the mobile
5 communication system according Modification Example 1 of the
present invention.
[FIG. 14]

FIG. 14 1is a diagram for describing the mobile
communication system according to Modification Example 1 of the

10 present invention.

[FIG. 15]

FIG. 15 1i1s a diagram fTor describing the mobile
communication system according to Modification Example 1 of the
present invention.

15 [FI1G. 16]

FIG. 16 1i1s a diagram fTor describing the mobile
communication system according to Modification Example 1 of the
present invention.

[FIG. 17]

20 FIG. 17 1s a diagram fTor describing the mobile
communication system according to Modification Example 1 of the
present invention.

[FIG. 18]

FIG. 18 1i1s a diagram for describing the mobile

25 communication system according to Modiftication Example 1 of the
present invention.

[FIG. 19]
FIG. 19 1i1s a diagram for describing the mobile

communication system according to Modification Example 1 of the

13



present invention. [FIG. 18] FIG. 18 is a diagram for describing the mobile 25 communication system
according to Modification Example 1 of the present invention. [FIG. 19] FIG. 19 is a diagram for
describing the mobile communication system according to Modification Example 1 of the 13 present
invention. BEST MODE FOR CARRYING OUT THE INVENTION [0029] 5 (Configuration of Mobile
Communication System According to First Embodiment of the Present Invention) A description will be
given of a configuration of a mobile communication system according to a first embodiment of the
present inventigi;egitintefenyetd I@FIGs. 1 through 5. 10 [0030] As shown in FIG. 1, the mobile
communication system according to the first embodiment includes a mixture of the following cells: an
LTE cell #1, which is a cell of an LTE mobile communication system using a frequency fl; an LTE cell #2,
which 15 is a cESTaNQOE RishilRAKRM INIOaToT I8 SEMVENITHIPE frequency f2; an LTE cell #3, which is
a cell of an LTE@Eﬁicommunicaﬂon system using a frequency 3; a UTRAN cell #1, which is a cell of
a UTRAN mobil unication system using a frequency f4; a UTRAN cell #2, which is a cell of a
UTRAN mabile coomfiiginaiiono?0 systeobidivgGofiiequeoay israrsystemRANE oet g which is a cell of a

GERAN moble o eV O e BISSMTE Ynvention)

A description will be given of a configuration of a mobile
communication system according to a first embodiment of the
present invention, with reference to FIGs. 1 through 5.

10 [0030]

As shown in FIG. 1, the mobile communication system
according to the first embodiment includes a mixture of the
following cells: an LTE cell #1, which is acell of an LTE mobile
communication system using a frequency f1; an LTE cell #2, which

15 isacell ofanLTE mobile communication system using a frequency
f2; an LTE cell #3, which isacell of an LTE mobile communication
system using a frequency f3; a UTRAN cell #1, which is a cell
of a UTRAN mobile communication system using a frequency f4;
a UTRAN cell #2, which is a cell of a UTRAN mobile communication

20 system using a frequency f5; and a GERAN cell #1, which is a
cell of a GERAN mobile communication system using a frequency
(band) f6.

[0031]

In the example shown in FIG. 1, a mobile station UE is

25 1ncommunicationwith the LTE cell #3 and is assumed to be capable
of measuring radio qualities in the LTE cell #1, the LTE cell
#2, the UTRAN cell #1, the UTRAN cell #2 and the GERAN cell #1.
[0032]

As shown in FIG. 2, the mobile station UE according to

14



(band) f6. [0031] In the example shown in FIG. 1, a mobile station UE is 25 in communication with the
LTE cell #3 and is assumed to be capable of measuring radio qualities in the LTE cell #1, the LTE cell
#2, the UTRAN cell #1, the UTRAN cell #2 and the GERAN cell #1. 0032] As shown in FIG. 2, the mobile
station UE according to 14 this embodiment includes a Measurement Rule specifying command receiver
unit 11, a Measurement Object specifying command receiver unit 12, a measurement information storage
unit 13, a measurement unit 14, a Measurement Report transmitter unit 5 15 and a hangover processor
unit 16. 0033] mimmmmmgpeewm@mmnamwemﬁ sipitcliifyid ngfigureddo receive a

MeasurementR 'éymg r’reran% (We aassul[gme é% rl(IJS dCe,Elf%lng chg}rgg n:#%rt%mg jtted from a

radio 10 base s atlon eNB via & roadcast S|gna of & dedicats S|gn rform a dltlon or

deletion of a "Measeiementkiteldneasueasenenas’ mtﬁenmeawremmtag‘ermﬂmlﬁorage unit 13.

[0034] 15 The Measurement Rule (o nﬁy be ﬁ]alled "Re ort| %‘I% ratlon")El efines a_determination
Hgtt

condition for d&erﬁﬁ’ﬁH Nl eurrﬁ(') ile Sta on‘ﬁé,uv'(/ s EntSol easuretment Report,

on the basis of aﬁnaaau@mahﬁdseelﬂt pf’adadsbquahtyu'njém |nter -frequency cell using a 20 frequency
different from tfla&%?tﬂe cell currently in
The Measurement Rule specifying command receiver unit 11
is configured to receive a Measurement Rule specifying command
(measurement rulle specifying command) transmitted from a radio

10 base station eNB via a broadcast signal or a dedicated signal,
and to perform addition or deletion of a “Measurement Rule
(measurement rule)” in the measurement information storage unit
13.

[0034]

15 The Measurement Rule (or may be called “Reporting
Configuration”) defines a determination condition for
determining, for the mobile station UE, whether or not to
transmit a Measurement Report, on the basis of a measurement
result of a radio quality In an inter-frequency cell using a

20 frequency different from that of the cell currently in
communication with the mobile station UE.

[0035]
Specifically, the aforementioned Measurement Rule 1is
identified by a “Measurement Rule-ID” and defines the

25 determination condition specified by an “Event-Type” and a
“parameter” (refer to FIG. 3).

[0036]
Here, the “Measurement Rule-ID” is information for

identifying the determination condition to be defined by the

15



communication with the mobile station UE. [0035] Specifically, the aforementioned Measurement Rule is
identified by a "Measurement Rule-ID" and defines the 25 determination condition specified by an
"Event-Type" and a "parameter” (refer to FIG. 3). [0036] Here, the "Measurement Rule-ID" is information
for identifying the determination condition to be defined by the 15 "Measurement Rule". 0037] The
"Event-type" is information indicating that the determination condition defined by the "Measurement Rule"
is 5 applicable to which one of later described first to third determination conditions. [0038] Here, the first
determination céMeimunrienerdetBrrh@iation condition for determining, on the basis of the 10 radio quality
measured by ajgb%g{gjasurement, whether or not to transmit a Measurement Report. The second
determination condition is a determination condition for determining, on the basis of the radio quality
measured by a secondTheasiieemdnttypleéth@sorimfidontedrismit ardéasuramertiRdpothd he third 15

determination c%n%iti'gnr]liir? (I:ig%ermirr]l Eigné:ﬁn(geiq%n fo getr%[}rginw%, gn }h%ebaai%m the tadio quality
measured by a Aird mea remeﬁ?, A&thE! S5 trasmita MESSTEREM epo?t. [6639]
5 applicable to which one of later described first to third
determination conditions.
[0038]
Here, the first determination condition 1is a
determination condition for determining, on the basis of the

10 radio quality measured by a first measurement, whether or not
to transmit a Measurement Report. The second determination
condition is a determination condition for determining, on the
basis of the radio quality measured by a second measurement,
whether or not to transmit a Measurement Report. The third

15 determination condition is a determination condition for
determining, on the basis of the radio quality measured by a
third measurement, whether or not to transmit a Measurement
Report.

[0039]

20 In addition, the first measurement is a measurement to
measure a radio quality In an inter-frequency cell using a
frequency having a higher priority than that of the cell
currently In communication with the mobile station UE. The
second measurement is a measurement to measure a radio quality

25 1n an inter-frequency cell using a frequency having the same
priority as that of the cell currently in communication with
the mobile station UE. The third measurement Is a measurement
to mainly measure a radio quality in an inter-frequency cell

using a frequency having a lower priority than that of the cell
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20 In addition, the first measurement is a measurement to measure a radio quality in an inter-frequency
cell using a frequency having a higher priority than that of the cell currently in communication with the
mobile station UE. The second measurement is a measurement to measure a radio quality 25 in an
inter-frequency cell using a frequency having the same priority as that of the cell currently in
communication with the mobile station UE. The third measurement is a measurement to mainly measure
a radio quality in an inter-frequency cell using a frequency having a lower priority than that of the cell 16
currently in conguunigaitiby with desmuwbiiasteoonWlEh OgvD]nkdridearabiet toa figt-determination
condition is deﬁﬁﬁg 8@ the basis of the condition expression shown below (Expression 5 1) .[0041]
(Radio Quality i asurement Target Cell) > (Predetermined Threshold Thl) (Expression 1) In addition,
the second determinatibarcerditiphes titedefiinet detdneniasis Dinhsoookidiion éspte$dioadshown below

(Expression 2). adio in M urement Tar et Ce det ined Offset Value) >
(Radio Quality |%Ti%%‘l§%? 1s %g%%rr%?ﬂ YO Hﬁ:sé o%1 (Ii_l.??press for? %)%?RHSP%S%M
determinat®n codition is defined on the baS|s of the condition expression shown below (Expression 3).
[0041]
(Radio Quality in Measurement Target Cell) >
(Predetermined Threshold Thl) (Expression 1)
In addition, the second determination condition is
10 defined on the basis of the condition expression shown below
(Expression 2).
[0042]
(Radio Quality 1in Measurement Target Cell) +
(Predetermined Offset Value) > (Radio Quality in Cell That Is
15 Currently in Communication) (Expression 2)
Further, the third determination condition is defined on
the basis of the condition expression shown below (Expression
3).
[0043]
20 (Radio Quality in Cell That 1Is Currently in
Communication) < (Predetermined Threshold Th2), and
(Radio Quality in Measurement Target Cell) >
(Predetermined Threshold Th3) (Expression 3)
The “parameter” includes parameters such as the
25 aforementioned thresholds Thl to Th3, the predetermined offset
value and the like.
[0044]
In addition, in the aforementioned determination

conditions, a cell unique correction value may be taken into
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[0043] 20 (Radio Quality in Cell That Is Currently in Communication) < (Predetermined Threshold Th2),
and (Radio Quality in Measurement Target Cell) > (Predetermined Threshold Th3) (Expression 3) The
"parameter” includes parameters such as the 25 aforementioned thresholds Thil to Th3, the
predetermined offset value and the like. 0044] In addition, in the aforementioned determination
conditions, a cell unique correction value may be taken into 17 account with respect to the measurement
result of the radio quality in the measurement object cell or the cell that is currently in communication.
Such a correctiasealuetiswiddd nespaké atwatbeioncasuspeeifit cedistakly oftotimakeaal Baransition to a

specific cell difficult, The corregction value is specified. broagdcast signal aor,g d ﬁ ted signal. [0045]
Here, a timing t uﬁlj‘elrfo?% r'n'qeaéﬁjé)em%n ch)'J §1meé:) na‘?orozjrﬂgétﬁ)r%j ?a 10 q%ﬁa‘ﬁtyC +?m§ gﬁrib%er"), an
interval 10 to tramsneh& NeasurmnenhRepditfiReButhgd ntervely thenrmaaimemi sunge of

transmissionsc_) Measureme trRe P,étg'Ma{imum NeurEl (Iarcof Rﬂ)ortin ")_ophte Iikn(]a r@gy be in_cluded_as
the aforementloﬁeaq%a?arﬁet r.a['b%4 ] %e%ggsfrement(&?bjec m@ung SoMimandreceiver unit
12 is configuredricaresetion Weasspanifi Objell spetifytol comMand dmessuiemesnilakject specifying
conwnand)nan?gmggécified by a broadcast signal or a dedicated signal.
[0045]
Here, a timing to perform measurement of the
aforementioned radio quality (“Time to Trigger”), an interval
10 to transmit a Measurement Report (““Reporting Interval’), the
maximum number of transmissions of Measurement Report (“Maximum
Number of Reporting”) or the like may be included as the
aforementioned parameter.
[0046]
15 The Measurement Object specifying command receiver unit
12 1s configured to receive a Measurement Object specifying
command (measurement object specifying command) transmitted
from the radio base station eNB via a broadcast signal or a
dedicated signal, and then to perform addition or deletion of
20 the “Measurement Object (measurement object)” 1iIn the
measurement information storage unit 13.
[0047]
The Measurement Object defines, for each mobile station
UE, a frequency whose radio quality iIs to be measured and a
25 priority of the frequency. Note that, the Measurement Object
may be configured to define, for each mobile station UE, only
a frequency (including the radio access technique) whose radio
quality is to be measured and not to define a priority of the

frequency. The measurement information storage unit 13 is
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from the radio base station eNB via a broadcast signal or a dedicated signal, and then to perform
addition or deletion of 20 the "Measurement Object (measurement object)" in the measurement
information storage unit 13. 0047] The Measurement Object defines, for each mobile station UE, a
frequency whose radio quality is to be measured and a 25 priority of the frequency. Note that, the
Measurement Object may be configured to define, for each mobile station UE, only a frequency
(including the radio access technique) whose radio quality is to be measured and not to define a priority
of the frequenayomhegueedutensdintriafdineatieastoraigeninRubes d@dcdhiiglesdtorstagathe
Measurement %.[ljleggpsd tn(i- Mggﬁ ri((aar]tglegrt1 gl)vbjﬁgzts in ﬁs%ct%i t'iqn with each other. [0048] As shown in

FIG. 3, the measufement information storage uni?i% Is configured to store a Measurement Rule

received by thd MeELirement Rule specifying command receiver unit 11, for example. 0049] In addition,

as shown in FIG. 4, the me%souren}en%\ﬁ(g i ornﬁ‘nllqgon sto&a e un t ]i%_F %%nf' urﬁd oosrté)r% a
Measurement Object fedevved’ By e Meas &t B%fect specjﬁ‘ylng EAMARE eid& unit 12. [0050]
Further, the measitem@ni sntsnEipursioragedtiié3asMéasiardigemedro Biore tea Mehsiyrement Rules

and the Measur g e e e RS et 35 LB SS9 unie 11, for
example.
[0049]
In addition, as shown in FIG. 4, the measurement
10 information storage unit 13 is configured to store a Measurement
Object received by the Measurement Object specifying command
receiver unit 12.
[0050]
Further, the measurement information storage unit 13 is
15 configured to store the Measurement Rules and the Measurement
Objects 1In association with each other, by setting the
“Measurement Rule-IDs” in the table shown in FIG. 3, in the
“Measurement Rule-IDs” in the table shown in FIG. 4.
[0051]
20 Here, in the example shown in FIG. 4, the table shows that
the mobile station UE is currently in communication with the
LTE cell #3 using the frequency f3.
[0052]
Moreover, in the example shown in FIG. 4, the following
25 are defined: whether or not to transmit a Measurement Report
is determined on the basis of the radio quality in the LTE cell
#1 by use of the determination condition identified by the
“Measurement Rule-ID = #1”, the LTE cell #1 using the frequency

fl; whether or not to transmit a Measurement Report is
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"Measurement Rule-IDs" in the table shown in FIG. 3, in the "Measurement Rule-IDs" in the table shown
in FIG. 4. [0051] 20 Here, in the example shown in FIG. 4, the table shows that the mobile station UE is
currently in communication with the LTE cell #3 using the frequency f3. [0052] Moreover, in the example
shown in FIG. 4, the following 25 are defined: whether or not to transmit a Measurement Report is
determined on the basis of the radio quality in the LTE cell #1 by use of the determination condition
identified by the "Measurement Rule-ID = #1", the LTE cell #1 using the frequency fl; whether or not to
transmit a Measi@tenaritRdpor ithedkiesdsnimedibe thedesisjoaiidyadio dinitl Tk tiee LITE cell #2 by

use of the determination conditiqns identified b "Measureme -ID.z # d #3" the LTE cell #2
using the frequ%%cg)h}J?v%eﬂﬁilte&grenc(ﬁé:%étfﬁﬁsr}rl%l Y e%%ﬁ(?je'%'e%%gi;acﬁ?gg'd%?ir%r?{ing%eon the basis of
the radio quality‘Metmsubdirsit Rell #1 1Dy usgDiahd &8 rmiredidiT Eonditibr#idlemsiiad shihe

"Measurement Igle-IDn: #4%2th%v TRAN cerll #ltuiingttpen frrﬁﬂgenw f4, V\{_hethekc% not'g transmit a
Measurement epegr'tlels(a/etermine& Athe’balR i the 4413 qu Iﬂy ﬁ?ﬁg UTRAN 10P2 by use of
the determmatidrs coadéioniidentidindihethens Meafureeentid ite-to a4y tha WhRANRAN #2 using the

frequency 5; and yveethg or not tf transmit a Measurement e%ort is_determP n thﬁbasis of the
Tfie

ed
radio quality in ! GERRX R £ 8D LesrsihI et i S8H Lokt ASaAdkas 12
"Measurement Ruderdd re#énthRGERAD cell # usinghheUTRAN cell #1 using the

frequency f4; whether or not to transmit a Measurement Report

is determined on the basis of the radio quality in the UTRAN
10 cell #2 by use of the determination condition identified by the

“Measurement Rule-I1D = #4”, the UTRAN cell #2 using the

frequency f5; and whether or not to transmit a Measurement

Report is determined on the basis of the radio quality in the

GERAN cell #1 by use of the determination condition identified
15 Dby the “Measurement Rule-1D = #4”, the GERAN cell #1 using the

frequency (band) 6.

[0053]

The measurement unit 14 is configured to measure the radio

qualities in the inter-frequency cells using the frequencies
20 defined by the Measurement Objects stored iIn the measurement

information storage unit 13.

[0054]

For example, the measurement unit 14 is configured to

measure the radio qualities in all of the inter-frequency cells
25 associated with the Measurement Rules (in other words, all of

the inter-frequency cells for which “Measurement Rule-IDs” are

set in the table shown in FIG. 4) among the inter-frequency cells

using the frequencies defined by the Measurement Objects stored

in the measurement information storage unit 13.
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frequency (band) f6. [0053] The measurement unit 14 is configured to measure the radio qualities in the
inter-frequency cells using the frequencies 20 defined by the Measurement Objects stored in the
measurement information storage unit 13. [0054] For example, the measurement unit 14 is configured to
measure the radio qualities in all of the inter-frequency cells 25 associated with the Measurement Rules
(in other words, all of the inter-frequency cells for which "Measurement Rule-IDs" are set in the table
shown in FIG. 4) among the inter-frequency cells using the frequencies defined by the Measurement
Objects stored @@ Ineasurement information storage unit 13. 20 0055] The Measurement Report

transmitter unit 15 is canfigured  to tr it a Measuy nt ort to the radi é} e statign eNB, only

when the determinatio(r)ﬁéf)eqrwr ition. Eéﬁﬁgﬁﬁﬁeﬁ%ﬁf&gﬁ%ﬁéﬁgf ﬁjuqé%ggoéfglté rsvﬁfﬁ%h%ﬁdeasurement

Object is detertonedaodra tadi dfemsom ¢hve b ste pd tietadiberralities basasrat inntledlBreasurement

unit 14. [0056] Specifically, the Measurement Report transmitter unit 15 is gonfigured to use the
RiahdeA) ER R s

determination c nd}fionwdgine ?/th ShGERL0R M8t RERY "%r\]/eng-erybrée and"par Meter" included

in the Measuremeas Rtdestareluldhasserdurestentintoradonesionagaemt Thjesbows in FIG. 3, and
e 0 et O e edr 26 Do atd S Riod o THoaSTS CFThe adi® quatities
measured by the measurement unit 14.
[0056]
Specifically, the Measurement Report transmitter unit 15
10 1s configured to use the determination condition defined by the
“Measurement Rule-1D", “Event-Type” and “parameter” included
in the Measurement Rule stored iIn the measurement information
storage unit 13 as shown in FIG. 3, and then to determine, on
the basis of the radio quality iIn the Measurement Object
15 associated with the Measurement Rule, whether or not to transmit
a Measurement Report.
[0057]
In the example shown in FIG. 4, the Measurement Report
transmitter unit 15 is configured to use the determination
20 condition identified by the “Measurement Rule-1D =#1"", and then
to determine, on the basis of the radio quality in the LTE cell
#1, whether or not to transmit a Measurement Report. In
addition, the Measurement Report transmitter unit 15 1is
configured to use the determination condition identified by the
25 “Measurement Rule-ID = #2 and #3”, and then to determine, on
the basis of the radio quality in the LTE cell #2, whether or
not to transmit a Measurement Report. Moreover, the
Measurement Report transmitter unit 15 is configured to use the

determination condition identified by the “Measurement Rule-I1D
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15 associated with the Measurement Rule, whether or not to transmit a Measurement Report. [0057] In
the example shown in FIG. 4, the Measurement Report transmitter unit 15 is configured to use the
determination 20 condition identified by the "Measurement Rule-ID = #1", and then to determine, on the
basis of the radio quality in the LTE cell #1, whether or not to transmit a Measurement Report. In
addition, the Measurement Report transmitter unit 15 is configured to use the determination condition
identified by the 25 "Measurement Rule-ID = #2 and #3", and then to determine, on the basis of the radio
quality in the LFEAEI.#anwHdthertr detesnamsmita Meabasiscnf Rdsoraiiorapel ithe

Measurement Re ttr?gfmt rynit 15 is ‘j%u ed to use,t etermination condition identified by the
"Measurement I!Erlﬁ)lgeEﬁB _Q&‘?ﬁnﬁ’eﬁv %c% %e er{nc%en,g(l)%n @eett)%‘sri]sg ncﬁ]ﬁ]% r%%?og ldﬁlg |t(§n|£rll the UTRAN
cell #1, whetheRepnotto treunsthie enideas utimefdaRepene it iRle@onrdr & rthedy eatarement Report

transmitter unit1 5.s conf'%red tﬁ %se the termigation copdition ide tgtled Sﬁt%t%e ;J\/Iegsurement

Rule-ID = #4", ard tRen (8 d&dtfin ,Oolﬁs?h eagl% orthe'ta fooau%?lp ihthe™ AN'CSFP 2, whether or

not to trangnit &V easuremeesiReperit TRelMeBurement RepbrtHean o ittertenihLbds adso configured to

use the determiﬁigon conditilQnEEentifi d by the "Measurement Rule-ID = #4", and theE 10 to determine,
ity the

on the basis of ¥ QA8 Hud Rty IRnERR MIRAD: feetdngit YRFERS rement Report.
[0058] Here, the Megswe et SIER0H IeasotiEnedeiRépdst. The Measurement Report

transmitter unit 15 is also configured to use the determination
condition identified by the “Measurement Rule-1D =#4", and then

10 to determine, on the basis of the radio quality in the GERAN
cell #1, whether or not to transmit a Measurement Report.
[0058]

Here, the Measurement Report transmitter unit 15 is
configured to make the aforementioned determinations in the

15 descending order of cells using the frequencies having high
priorities, and may be configured not to make the aforementioned
determinations after transmitting one or a predetermined number
of Measurement Reports.

[0059]

20 Note that, the Measurement Report transmitter unit 15 is
configured to store patterns of the Tirst to third determination
conditions shown in (Expressions 1 to 3), then to select any
of the patterns of the first to third determination conditions
specified by the aforementioned “Event-Type”, and then to set

25 the pattern as the determination condition to be used for the
aforementioned determination, after a parameter
(predetermined threshold or the [like) included 1in the
aforementioned ““parameter” is substituted for the pattern of

the selected determination condition.
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configured to make the aforementioned determinations in the 15 descending order of cells using the
frequencies having high priorities, and may be configured not to make the aforementioned
determinations after transmitting one or a predetermined number of Measurement Reports. [0059] 20
Note that, the Measurement Report transmitter unit 15 is configured to store patterns of the first to third
determination conditions shown in (Expressions 1 to 3), then to select any of the patterns of the first to
third determination conditions specified by the aforementioned "Event-Type", and then to set 25 the
pattern as the de®®@Rihation condition to be used for the aforementioned determination, after a

e e P R B e e
shown in FIG. Rdbe MetsarnamebteRepoittirhh smaitdeuodrifa muaebetoostdutbe tpedetana pattern of the
dotormination, Sndln Koriet LOERTb S s et Nad ot e S ammeter
para eter
(predetermmeddbmsiﬁﬂdﬁ'dﬁh@ctodelden e manamete-r Bassaodieduhithdéee Evengdipe = Bl" is
substituted for the pattern of the flrst deterrq;natlo ondition, [0061] | addlthn the Measurement
Report transmltFéFEﬁ fign t used for the a orementione etermlnatlon
after the parameter (predetermined threshold Thl) included in
the “parameter” associated with the “Event-Type = B1” is
substituted for the pattern of the first determination
10 condition.
[0061]
In addition, the Measurement Report transmitter unit 15
may be configured to set the pattern of the second determination
condition shown 1iIn (Expression 2) corresponding to the
15 “Event-Type = B2” to be the determination condition to be used
for the aforementioned determination, after the parameter
(predetermined offset value) included in the “parameter”
associated with the “Event-Type = B2” is substituted for the
pattern of the second determination condition.
20 [0062]
Moreover, the Measurement Report transmitter unit 15 may
be configured to set the pattern of the third determination
condition shown 1iIn (Expression 3) corresponding to the
“Event-Type = B3” to be the determination condition to be used
25 for the aforementioned determination, after the parameters
(predetermined thresholds Th2 and Th3) included 1i1n the
“parameter” associated with the “Event-Type = B3” are

substituted for the pattern of the third determination

condition.
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may be configured to set the pattern of the second determination condition shown in (Expression 2)
corresponding to the 15 "Event-Type = B2" to be the determination condition to be used for the
aforementioned determination, after the parameter (predetermined offset value) included in the
"parameter” associated with the "Event-Type = B2" is substituted for the pattern of the second
determination condition. 20 [0062] Moreover, the Measurement Report transmitter unit 15 may be
configured to set the pattern of the third determination condition shown in (Expression 3) corresponding
to the "Event-TiP@63B3" to be the determination condition to be used 25 for the aforementioned
determination, after thehggram%ers %&rgg%%rmi e{jp'g]r §holdr§ TI{Z gn% TH @Iprlnudeqkm H‘ue "parameter”
associated with the "Event?I‘ype < [Q are suk?sfitu ed }%rotﬁg p;aaﬂte'rnno he third a'eqsélrrﬁ%ation condition.
23 0063] Here, tompatieons ofdhicoaforementioardtHetpetitation stwvditiony Bayriessilversthan the
patterns shown 1in Exgéeséfionsr int%B?%ge\s/gribed above. 5 [0064] The handover processor unit 16 is
configured to perfor?'n n r?t%?—freq%en anan'dover In response to an instruction from the radio base
station eNB [0q@%)649 Here, the measurement information storage unit 13 is configured to
autonomously change the stored association _ i _
The handover processor unit 16 is configured to perform
an inter-frequency handover in response to an instruction from
the radio base station eNB.
[0065]
10 Here, the measurement information storage unit 13 1is
configured to autonomously change the stored association
between the measurement rules and the measurement objects, when
an inter-frequency handover is performed.
[0066]
15 Specifically, the measurement information storage unit
13 is configured to change the stored association between the
measurement rules and the measurement objects in accordance
with the priorities of the frequencies defined by the
measurement objects, when an inter-frequency handover 1is
20 performed. A specific method of changing the association will
be described later with reference to FIGs. 7 through 11.
[0067]
As shown in FIG. 5, the radio base station eNB according
to the present embodiment includes a trigger detector unit 21,
25 a Measurement Rule specifying command transmitter unit 22 and
a Measurement Object specifying command transmitter unit 23.
[0068]
The trigger detector unit 21 is configured to detect a

trigger to transmit a Measurement Rule specifying command or
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between the measurement rules and the measurement objects, when an inter-frequency handover is
performed. [0066] 15 Specifically, the measurement information storage unit 13 is configured to change
the stored association between the measurement rules and the measurement objects in accordance
with the priorities of the frequencies defined by the measurement objects, when an inter-frequency
handover is 20 performed. A specific method of changing the association will be described later with
reference to FIGs. 7 through 11. [0067] As shown in FIG. 5, the radio base station eNB according to the
present embodiméfedscludnsratiriggee detespaciify Rig 2s0anieakurdiftient 8spespedifyiy command
transmitter unit nd-a Measurement Object specifying command transmitter unit 23. [0068] The trigger
detector unit 21‘% e(?é)ﬁib%re%(?% |dee eg&gz?'téggg%fo transmit a Measurement Rule specifying command or
24 a Measurempd@&@Ject specifying command with respect to a specific mobile station UE. [0069] As
the aforementioned trigger F]hef Iowing cases are 5-§§ecte . eﬂ'fic mobile station UE transitions

from an "Idle state"to a "Rc?iv SHE ; 9 diﬂgFentﬁ"rﬁe! er'fc’y Q%d ver ot Q%pce%?ﬁacs nfobile station UE is
performed;s carpemieaiion spwitide beivichn seapdofium apia sitinons B emal ancelldeerrently in
commuUnication o e oG SRRl v e St B SRR A RSNy hadg ogyand the fike.
of a specific mobile station UE is performed; a communication
condition between a specific mobile station UE and a cell
currently in communication with the specific mobile station UE
10 satisfies a predetermined condition; and the like.
[0070]
The Measurement Rulle specifying command transmitter unit
22 i1s configured to transmit a Measurement Rule specifying
command including the “Measurement Rule-1D”’, the “Event-Type”
15 and the “parameter”, when the trigger detector unit 21 detects
a trigger to transmit a Measurement Rule specifying command with
respect to a specific mobile station UE.
[0071]
In addition, the Measurement Rule specifying command
20 transmitter unit 22 is configured to transmit a Measurement Rule
specifying command that specifies addition or deletion of a
Measurement Rule, to the measurement information storage unit
13 in a specific mobile station UE.
[0072]
25 The Measurement Object specifying command transmitter
unit 23 1s configured to transmit a Measurement Object
specifying command separately from the Measurement Rule

specifying command, when the trigger detector unit 21 detects

a trigger to transmit a Measurement Object specifying command
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0070] The Measurement Rule specifying command transmitter unit 22 is configured to transmit a
Measurement Rule specifying command including the "Measurement Rule-ID", the "Event-Type" 15 and
the "parameter”, when the trigger detector unit 21 detects a trigger to transmit a Measurement Rule
specifying command with respect to a specific mobile station UE. [0071] In addition, the Measurement
Rule specifying command 20 transmitter unit 22 is configured to transmit a Measurement Rule
specifying command that specifies addition or deletion of a Measurement Rule, to the measurement
information stortge wnedicrircangbddificytablersiation WES0022E 26 Ote Ve speeiifyinObject

specifying com transmitt nit 23 is, confi to trgnsmit, asurement Object, specifying
command sepa?ﬁ@@aﬂ%)nm ﬂwneCeI(AJe%gﬁﬁem%?ﬁ Ru%'&zgécifyﬁ% com%n'{\éﬁgf%\%jv%n th%%ﬁggcgr1 etector unit 21
detects a triggéipoitoanidpit a Measurement Object specifying command 25 to a specific mobile station,
the Measuremeﬁé(g);;‘z}j ct specifying command including the "RAT", the "frequency" and the "priority".
[0073] 5 In addtion, e Measurement Object specifying command transmitter unit 23 is configured to

transmit a HleasuremenhRaitkl spRoifyingeonwasnddhahsponifies tidgiten By iledeitomodad Measurement
et to e M T2 1 s Sl ed 10 2R e TR St Rute
specifying command that specifies addition or deletion of a
Measurement Object, to the measurement information storage unit
13 in a specific mobile station UE.
10 [0074]

Here, the Measurement Rule specifying command
transmitter unit 22 and the Measurement Object specifying
command transmitter unit 23 may be configured to transmit a
Measurement Object specifying command and a Mapping specifying

15 command to a specific mobile station UE by use of different
signaling (a broadcast signal or a dedicated signal).
[0075]
In addition, at the time of an inter-frequency handover
of a mobile station UE, the Measurement Rule specifying command
20 transmitter unit 22 may transmit, by the command to trigger the
handover, a Measurement Rule specifying command for specifying
the Measurement Rule to be used in the handover destination cell,
and the Measurement Object specifying command transmitter unit
23 may transmit, by the command to trigger the handover, a
25 Measurement Object specifying command for specifying the
Measurement Object to be used in the handover destination cell.
[0076]
(Operation of Mobile Station UE According to First Embodiment

of the Present Invention)
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10 [0074] Here, the Measurement Rule specifying command transmitter unit 22 and the Measurement
Object specifying command transmitter unit 23 may be configured to transmit a Measurement Object
specifying command and a Mapping specifying 15 command to a specific mobile station UE by use of
different signaling (a broadcast signal or a dedicated signal). [0075] In addition, at the time of an
inter-frequency handover of a mobile station UE, the Measurement Rule specifying command 20
transmitter unit 22 may transmit, by the command to trigger the handover, a Measurement Rule
specifying command fokrspepéfymgl ohe dfedberambitl Rusdatberuddd arctwrddndoter dbstination cell,

and the Measur, m%[Lt l@%&s%%c@/m cQ mang tr ntsrrdlrtlter urili f? mg}éé@mﬁ .';j\%ﬁ command to

trigger the han over, a? easureme ect spec ing comman Yor speC|fy|ng easurement
Object to be usedfe teabantovEl Gsstlﬁattcbrroaﬁh [@A76] (Operation of Mobile Station UE According to
First Embodlmﬁiﬁ 9%116 Present Invention) 26 An operation of the mobile station UE according to the
first embodim q‘ invention will be described with reference to FIGs. 6 through 11. [0077] 5 As
shown in F§G. 6, in stepSKNothe ineawrereeniun'ﬁtéﬁ F1be mehie méaturbiflemeasiies, at a

redetermined timing, the radio qualities in the inter-frequency cells (frequencies) defined in the
IF\)/Ieasurement d’bjé) s rﬁ(?g@%%r&g sﬂn UE measurqs 1¥a predet %rmr}ned)t?ming,

the radio qualities in the inter-frequency cells (frequencies)

defined in the Measurement Objects, 1in accordance with

priorities defined in the Measurement Objects stored in the
10 measurement information storage unit 13.

[0078]

In step S102, the Measurement Report transmitter unit 15
determines, on the basis of the radio qualities measured by the
measurement unit 14, whether or not the determination condition

15 defined by the Measurement Rule associated with the Measurement
Object is satisfied. The Measurement Report transmitter unit
15 then transmits a Measurement Report to the radio base station
eNB, only when determining that the determination condition is
satisftied.

20 [0079]

In step S103, iIn a case where the handover processor unit
16 performs an inter-frequency handover In response to an
instruction from the radio base station eNB, the operation
proceeds to step S104, and the operation returns to step S101

25 except for the aforementioned case.
[0080]

In step S104, the measurement information storage unit

13 changes the association between the Measurement Rules and

the Measurement Objects stored therein.
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priorities defined in the Measurement Objects stored in the 10 measurement information storage unit 13.
[0078] In step S102, the Measurement Report transmitter unit 15 determines, on the basis of the radio
gualities measured by the measurement unit 14, whether or not the determination condition 15 defined
by the Measurement Rule associated with the Measurement Object is satisfied. The Measurement
Report transmitter unit 15 then transmits a Measurement Report to the radio base station eNB, only
when determining that the determination condition is satisfied. 20 [0079] In step S103, in a case where
the handover pdd¥@8%¢r unit 16 performs an inter-frequency handover in response to an instruction from

the radio base station ¢NB, the ration. proceeds.to ste §11 4.and the o tiQn returns to step S101
25 except for the afore?nlge';]?ib?]%%gcga@e.%oé n gt%quloﬁj hg %ﬁggur%?nﬁ%ﬁé)ﬁ t%}}%storage unit
13 changes theafsacaision batveasdbe ideasuoramkhtR ues andbdue v Ehsoedimean @bfects stored

therein. 27 008]1:]|I(—%1erei9af r,an PEX ﬂ/ple c,_flethe method of chajtwS
h )

o €., gn_assum 9"}9 tPe %Lorﬁemﬁ%tiﬁnﬁﬂ association will
be described with Taferdnce 0" HGs throug'l"n 1. @3NS\ ptlo% 133h&ae et the' association

between the Megsiseiraridiulastaee thedeasasement f@bfeds Hefodke eeimeadeneeansy handover is
ﬂmaassodaﬂonoﬂ?ggggnggggé% an inter-frequency handover is the association
shown in FIG. 3.
[0082]
Firstly, an example of a case where the cell 1iIn

10 communication with the mobile station UE transitions from the
LTE cell #3 (frequency f3) to the LTE cell #1 (frequency 1)
due to an inter-frequency handover will be described with
reference to FIG. 7.

[0083]

15 The priority of the cell (the LTE cell #1) in communication
with the mobile station UE becomes “1”, 1.e., the priority of
the cell becomes higher than those of the other inter-frequency
cells after the aforementioned inter-frequency handover, so
that the measurements of the radio qualities in the other

20 inter-frequency cells are to be performed by the aforementioned
“third measurement”.

[0084]
Accordingly, as shown in FIG. 7, the *“Measurement
Rule-IDs” to be associated with the Measurement Objects

25 corresponding to the LTE cell #2 and the LTE cell #3 are changed
to the “#4 (identification information of the third
determination condition)”.

[0085]

Secondly, an example of a case where the cell 1iIn
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[0082] Firstly, an example of a case where the cell in 10 communication with the mobile station UE
transitions from the LTE cell #3 (frequency f3) to the LTE cell #1 (frequency fl) due to an inter-frequency
handover will be described with reference to FIG. 7. [0083] 15 The priority of the cell (the LTE cell #1) in
communication with the mobile station UE becomes "1", i.e., the priority of the cell becomes higher than
those of the other inter-frequency cells after the aforementioned inter-frequency handover, so that the
measurements of the radio qualities in the other 20 inter-frequency cells are to be performed by the
aforementionedcdthiehieatuoemarith [0084)okadeedirigly ias dioviman&iGi gnsh& redhgement

Rule-IDs" to be ocigted, wit surement Objects corr ing to t T Il #2 and the
LTE cell #3 arelgﬁ%n%’%'(tji}to#%e}zﬁ% ﬁg%ﬁﬁﬁ(czft%sn wﬁor%gtilﬁﬁgofctée trﬁ%]dé%?eer%%%%l I nEl::E dition)". [0085]
Secondly, an exhraplecofancasetehefa dupiealiyn 2dhdoveruniadtlonbeitiul e midied: stattbn UE
transitions from thg LTE ce\%#Bli(f'r qu%ncy f3) to the LTE cell #2 (frequency f2) due to an inter-frequency
handover will b& GESERBEG With "referefice to FIG. 8. 5 [0086] The priority of the cell in communication
with the mabile [0086]

The priority of the cell in communication with the mobile
station UE remains “2”, but the cell in communication with the
mobile station UE is changed from the LTE cell #3 to the LTE
cell #2 after the inter-frequency handover. Accordingly, as

10 shown in FIG. 8, the LTE cell #2 is set to be the cell that is
currently In communication, and the *“Measurement Rule-ID” to
be associated with the Measurement Object corresponding to the
LTE cell #3 is changed to the “#2 and #3 (identification
information of the second determination condition).”

15 [0087]

Thirdly, an example of a case where the cell 1iIn
communication with the mobile station UE transitions from the
LTE cell #3 (frequency f3) to the UTRAN cell #1 (frequency f4)
due to an inter-frequency handover will be described with

20 reference to FIG. 9.
[0088]

The priority of the cell (the UTRAN cell #1) in
communication with the mobile station UE becomes “3” after the
aforementioned inter-frequency handover. Accordingly, as

25 shown in FIG. 9, the UTRAN cell #1 i1s set to be the cell that
is currently in communication, and the “Measurement Rule-1Ds”
to be associated with the Measurement Objects corresponding to
the LTE cell #2 and the LTE cell #3 are changed to the “#1

(identification information of the Tirst determination
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station UE remains "2", but the cell in communication with the mobile station UE is changed from the LTE
cell #3 to the LTE cell #2 after the inter-frequency handover. Accordingly, as 10 shown in FIG. 8, the LTE
cell #2 is set to be the cell that is currently in communication, and the "Measurement Rule-ID" to be
associated with the Measurement Object corresponding to the LTE cell #3 is changed to the "#2 and #3
(identification information of the second determination condition).” 15 [0087] Thirdly, an example of a
case where the cell in communication with the mobile station UE transitions from the LTE cell #3
(frequency f3) toahd IXIRAN- c&ll #1 (frequency f4) due to an inter-frequency handover will be described
with 20 referen (é d:|G- 9. [0088] The priority of the cell (the UTRAN cell #1) in communication with the
mobile statlon mes "3" after the aforementioned inter-frequency handover. Accordingly, as 25
shown in FIG. 9, the UFBANbél #1 srsetxabelibe ofll thatceseurnendyen ddramaoeithtiam and the
"Measurement Rule-IDs" t be ass aﬁgd with tze M% irem tOb%ects corres ond| to the LTE cell

#2 and the LTECEI %3 48 th rﬁgvye'd S ip (I Entréation'in or%r |o?1'(}_f't?1 |rs¥%t Hhination 29

condition). 5 [0089E e thly3a0fexaupleco f0pse witeye)tiraneddnl Icemnifinaglionayitishe mobile
Station U tran N O e Fraquancy handbver CuiT 1 be teser 1beac TR )
reference to FIG. 10.
[0090]
The priority of the cell (the UTRAN cell #2) 1in

10 communication with the mobile station UE becomes “4” after the
aforementioned inter-frequency handover. Accordingly, as
shown 1n FIG. 10, the UTRAN cell #2 is set to be the cell that
is currently in communication, and the “Measurement Rule-I1Ds”
to be associated with the Measurement Objects corresponding to

15 the LTE cell #2, the LTE cell #3 and the UTRAN cell #1 are changed
to the “#1 (identification i1nformation of the Tirst
determination condition).”

[0091]
Fifthly, an example of a case where the cell 1iIn

20 communication with the mobile station UE transitions from the
LTE cell #3 (frequency T3) to the GERAN cell #1 (frequency T6)
due to an inter-frequency handover will be described with
reference to FIG. 11.

[0092]

25 The priority of the cell (the GERAN cell #1) 1in
communication with the mobile station UE becomes “5” after the
aforementioned inter-frequency handover. Accordingly, as
shown in FIG. 11, the GERAN cell #1 is set to be the cell that

is currently in communication, and the “Measurement Rule-I1Ds”
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due to an inter-frequency handover will be described with reference to FIG. 10. [0090] The priority of the
cell (the UTRAN cell #2) in 10 communication with the mobile station UE becomes "4" after the
aforementioned inter-frequency handover. Accordingly, as shown in FIG. 10, the UTRAN cell #2 is set to
be the cell that is currently in communication, and the "Measurement Rule-IDs" to be associated with the
Measurement Objects corresponding to 15 the LTE cell #2, the LTE cell #3 and the UTRAN cell #1 are
changed to the "#1 (identification information of the first determination condition). [0091] Fifthly, an
example of a case lighesstie ediéth AT kdrhmiiei@ativenatttne jechite ctates I ¢ angittons from the

e R SR A R e IR R
communicationaeitH th2 raobilesiatied U6 bdtortigs "6l déret iifa caforemantitmebibienfrefuency
handove_r. A_(:c0£ﬂing{;/ira$s séleo nrmiﬁl%l%,_ then%EﬁilAﬁ Qe_ll #1_is setto be the cell that is currently in
communication, and e iF/Ieas FeMEN RAE-163°3Y oobg associated with the Measurement Objects
corresponding tpodesy TE cell #2, the LTE cell #3, the UTRAN cell #1 and the UTRAN cell #2 are
changed to e R caue T Cta OF Ron T Communteael on &)Ate Recording
to First Embodiment of the Present Invention)
With the mobile communication system according to the
present embodiment, the mobile station UE is configured to
10 autonomously change the association between the measurement
rules defining the measurement conditions and the measurement
objects defining the frequencies and the priorities after the
inter-frequency handover, so that the signaling along with the
handover can be reduced, and the determination condition for
15 the mobile station UE to determine whether or not to transmit
a Measurement Report can be flexibly changed to another.
[0094]
(Modification Example 1)
Hereinafter, with reference to FIGs. 12 through 19, a
20 mobile communication system according to Modification Example
1 of the present invention will be described focusing on a
difference from the aforementioned mobile communication system
according to the first embodiment.
[0095]
25 In Modification Example 2, as shown in FIG. 12, the
measurement information storage unit 13 is configured to store
the measurement rules and the measurement objects in

association with each other, by storing identification

information of the measurement rules (Measurement Rule, i1.e.,
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5 [0093] (Advantageous Effects of Mobile Communication System According to First Embodiment of the
Present Invention) With the mobile communication system according to the present embodiment, the
mobile station UE is configured to 10 autonomously change the association between the measurement
rules defining the measurement conditions and the measurement objects defining the frequencies and
the priorities after the inter-frequency handover, so that the signaling along with the handover can be
reduced, and the determination condition for 15 the mobile station UE to determine whether or not to
transmit a MeasepamennR oot taurisd: flerib | REphgdd entnbieat 100 {Motiftdative Example 1)

Hereinafter, with referen FIGs. 12 t h bile ¢ nication system.according to
Modification Ex@éngpﬁg T r%%'ﬁk%eopk)lje%s%n% ig\%lr%%gr% %&Tﬁ%ﬁ%%é k?éc’dmgﬁé%ér% %S%lﬁfgr%h%g from the
aforementionedimbbiieaommuridatisn systant-a0co(@hDX) theffirdthem bodkment [€88bpr25 In

Modification Example 2 shown jn FIG. 12, the measurement information storage unit 13 is configured
to store the mel PETAET PTheR o Ko AU T L (0 T T ISRt Slher by Storing

identificatiah iniorfoatieit btheMmaasuresesu reltsnieagwenant Rule, i.e., 31 Reporting Configurations
(RC) ), identification iliformation of measurement objects (Measurement Objects (MO)) and association
information (MeE20P&hent-ID (MID) ) of the identification

In the example shown 1in FIG. 12, the measurement
information storage unit 13 stores therein the following
information: association information (MID #0) associating the

10 i1dentification information (MO #0) of the measurement object
(LTE/T1) with the identification information (RC #0) of the
measurement rule (Event Al); association information (MID #1)
associating the identification information (MO #0) of the
measurement object (LTE/f1l) with the 1identification

15 information (RC #1) of the measurement rule (Event A2);
association information (MID #2) associating the
identification information (MO #1) of the measurement object
(LTE/f2) with the identification information (RC #2) of the
measurement rule (Event A3); association information (MID #3)

20 associating the identification information (MO #2) of the
measurement object (LTE/f3) with the 1i1dentification
information (RC #2) of the measurement rule (Event A3); and
association information (MID #4) associating the
identification information (MO #3) of the measurement object

25 (UTRA/T4) with the identification information (RC #3) of the
measurement rule (Event B2).

[0097]
The measurement iInformation storage unit 13 may be

configured to manage the measurement rules, the measurement
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information of the measurement rules and the identification 5 information of the measurement objects.
[0096] In the example shown in FIG. 12, the measurement information storage unit 13 stores therein the
following information: association information (MID #0) associating the 10 identification information (MO
#0) of the measurement object (LTE/fl) with the identification information (RC #0) of the measurement
rule (Event Al); association information (MID #1) associating the identification information (MO #0) of the
measurement object (LTE/fl) with the identification 15 information (RC #1) of the measurement rule
(Event A2); asstgetids irfodnhio e s K2y esgotizskivignéntl aie sifizarianahjor naadbtiiM® #1) of the
measurement obje TE/f2) with the identification infarmation (R of th surement rule (Event
A3) ; associatioﬁéln%r%a |0P12l)(iﬂﬁ£é%)rf8 gﬁ%ﬁ?ia ?ljr]ldg't 'e%érﬁﬁé:%\ﬁ)ﬁ%fo?lr}]?gﬁc% %'#95 of the
measurement abfectiieT E6B)enthshe fdettidicatters unererdtiony(RES #2xbétheaasasarement rule (Event

A3); and association informatjon (é\\/lﬁlD #4é?ssoclatipf? the identificatil%%in ormaﬁon (MQ #3) of the
measurement ob é&cégs( ﬁ%ﬁ) #RTA8 T eNfeaTS F(')Prrﬁaﬁ%ha( %I:%'of he meastrement rule
(Event B2)50097¢ dderemastremeit infoamaiioy stesageamitiyainealy beo copégitachto aranage the
measurement rules, the measurement 32 objectsgnd the association infor@ation separately, and thus to

be capable of pRFORHIR SEARA MO [Rledt)y measurement objects set in

the association information.
[0098]
In addition, the measurement information storage unit 13
10 may be configured to delete the association information (MID
#0/MID #1) when deleting a specific measurement object (MO #0)
or a specific measurement rule (RC #0), the association
information (MID #0/MID #1) including the specific measurement
object (MO #0) or the specific measurement rule (RC #0). Here,
15 a measurement object and a measurement rule do not always need
to be included i1n any association information.
[0099]
Moreover, in the case of performing an inter-frequency
handover, the measurement information storage unit 13 may be
20 configured to swap the identification information of the first
measurement object corresponding to the cell currently 1in
communication, with the identification information of the
second measurement object corresponding to the cell of the
handover destination.
25 [0100]
For example, iIn the case of performing an inter-frequency
handover, the storage contents of the measurement information
storage unit 13 transition from the state shown in FIG. 12 to

the state shown in FIG. 13. Specifically, iIn the case of
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of the contents of the measurement rules, the measurement objects and the association information
separately. Here, the 5 measurement unit 14 may be configured to perform the aforementioned
measurements for the measurement objects set in the association information. [0098] In addition, the
measurement information storage unit 13 10 may be configured to delete the association information
(MID #0/MID #1) when deleting a specific measurement object (MO #0) or a specific measurement rule
(RC #0), the association information (MID #0/MID #1) including the specific measurement object (MO
#0) or the specifiemieasdrgneatrulen®T #Djedisecy5 danca@s@emeithebjeutasdreneedsurement rule

do not qlways nfa{.elz{;i }%ggiigﬁludgg 8irr'| a%né’ asusr%c{atioibinf%rv%ﬁtison. { %99] {J\é%etoivg{bi tﬂ)e  case of
performing an inter-frequency handover, the measurement information storage unit 13 may be 20
configured to swagdireadatific@@#hyoofiatibe df ks tirseamasememe minjpedt qTeEsfdnding to the cell

currently in communication, with tthe 'dentifiﬁ:ltion information of the secopd meaSU{%nﬁnt object

corresponding t%otﬁ'éecsé?f)gfj thed hé)ngo\?e?%est%%'fi{)%r.] y[O'l'b&]O FOMEXER ré),nm theCaSeor performing

an inter-freguericjeheifibvatitbe dtofagaseitanteMd the)nefstuhemsnt dnformedionr sterage unit 13

transition from the state s owp' FIG. 12 to the state shown in FIG. 13. pecificallx, in the case of 33
fess a

performing an i@y ob8F HARRNBLANE Tt the cell of “the handover

destination. Thereby, the identification information of the
second measurement object (LTE/f2) corresponding to the cell
of the handover destination becomes “MO #0”, and the
10 identification information of the first measurement object
(LTE/T1) corresponding to the cell currently In communication
becomes “MO #0”. Here, no change is made in the MID.
[0101]
Alternatively, in the <case of performing an
15 i1nter-frequency handover, the measurement information storage
unit 13 may be configured to swap the identification information
of the first measurement object 1in first association
information, with the identification information of the second
measurement object in second association information. Here,
20 the first association information associates the
identification information of the first measurement object
corresponding to the cell currently in communication, with the
identification information of the fFirst measurement rule, while
the second association information associates the second
25 measurement object corresponding to the cell of the handover
destination, with the identification information of the second
measurement rule.
[0102]

For example, in the case of performing an inter-frequency
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information storage unit 13 swaps the identification information (MO #0) of the first measurement object
(LTE/) corresponding to the cell currently in communication, with the 5 identification information (MO #1)
of the second measurement object (LTE/f2) corresponding to the cell of the handover destination.
Thereby, the identification information of the second measurement object (LTE/f2) corresponding to the
cell of the handover destination becomes "MO #0", and the 10 identification information of the first
measurement object (LTE/fl) corresponding to the cell currently in communication becomes "MO #0".
Here, no changedpdoaeéd inthe D ridls Donitemtsively tinethecessa ef petforningreait Ieninter-frequency

handover, the measurement. inf tion storage unit 13 may_ be configured to pgf' entification
information of t%eoﬁ}%génnggs'lﬁe?nggﬁ %ﬁ%%ﬁ%’rsﬁﬂosio%?aeﬂg% a%%orsrrﬁgtvivgn,'vﬁ]/itﬁvgéi entification
information of tleheectademsaswrenientlfect 14 secSpd astockmtkiby,infommttien cdsee, @D the first

association informagion associates the, identification inforﬁnat(ijpn of the {i[ﬁst measurement object
corresponding I%etﬁeocrgfl'g@rreﬁﬂy ir'1r(]:5 rrﬁu'ﬁ?c%kf%rﬁ?)évith ME'QY&hrication into %ﬁgmeor}?the first
measurement rilefovhilet ibe setordgesociatorn fhfomyatinn assofigiesdbie secenad@5theasurement
object correspon in@gﬁto the cell of the handover (?fstinatign,%\%/ith the jdentification information of the

[ e

second measuf Fiheafer iy BN iR €8 pERR IS AR U E ey 34

object (LTE/fl1l) in the first association information (MID
#0/MID #1), with the identification information (MO #1) of the
second measurement object (LTE/f2) in the second association

10 information (MID #2). Here, the First association information
(MID #0/MID #1) associates the 1dentification information (MO
#0) of the first measurement object (LTE/f1l) corresponding to
the cell currently In communication, with the identification
information (RC #0) of the first measurement rule (Event

15 Al/Event A2), while the second association information (MID #2)
associates the 1dentification information (MO #1) of the second
measurement object (LTE/f2) corresponding to the cell of the
handover destination, with the identification information (RC
#2) of the second measurement rule (Event A3).

20 [0103]

As a result, no change is made in the identification
information of the measurement objects and the identification
information of the measurement rules, but the association
contents of the identification information of the measurement

25 objects and the identification information of the measurement
rules are changed in the association information.
[0104]
Note that, in the case of performing an inter-frequency

handover, the measurement information storage unit 13 may be
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handover, the storage contents of the measurement information storage unit 13 transition from the state
shown in FIG. 12 to the state shown in FIG. 14. Specifically, in the case of performing an inter-frequency
handover, the measurement 5 information storage unit 13 may be configured to swap the identification
information (MO #0) of the first measurement object (LTE/fl) in the first association information (MID
#0/MID #1), with the identification information (MO #1) of the second measurement object (LTE/f2) in the
second association 10 information (MID #2) . Here, the first association information (MID #0/MID #1)
associates the icenfifigatied itfodedete (V@ sorohthassstanatisoremaho objdgat¢hTEVfiEoorresponding

to the cell currently in munication. yvit ideptification. in ation (RC O% of the first
measurement rHrF)eJéEE\SlgﬁﬁgiI/ v‘énti vt\ir]f egﬁl{le'éeﬁcoh fg)sr;@é:?a't%o% i(r%%)métg |onsg\l§lﬂ§§2) associates
the identificatioméafeumatient MO pECtoiciherssmtt imgatorarhent ebjeci LTIk 2)asatesponding to the

cell of the handd)ve destination, with the id rHification information ER _#2) of tt}e sec?Tnd measurement
rule (Event A3). 56 'R n resu?,rr?d ch nSe i3TRGE in e TG itirtaon" thr8iMatidR'df the
measurement aigeeis mnckthe tdentifickiioni fiiffoanpdon ehtfermeesorement nhes, batthedassociation
contents of the identification in(fg‘g]ation of the mea@uremgnt 25_2{)1{?05 and the ident'fic&tion information

of the measurefiRAT WIS Ale FRERGE AR FRESLARRERNR LA THA DA RSB Bkt tifthe case of
performing an igesdrenuweREU Pandererdde measurement information storage unit 13 may be

[0105]
The handover processor unit 16 is configured to perform
10 the aforementioned inter-frequency handover in a case where:
“RRC Connection Reconfiguration” shown in FIG. 15 iIs received
from the radio base station eNB; “mobilityControl Information”
is included in the “RRC Connection Reconfiguration;” and a cell
using a frequency different from that of the cell currently iIn
15 communication is specified as the handover destination in the
“mobilityControlInformation”.
[0106]
Moreover, when “measurementConfiguration” is included in
the “RRC Connection Reconfiguration”, the measurement
20 information storage unit 13 is configured to change the storage
contents in accordance with the “measurementConfiguration™.
[0107]
Specifically, the measurement information storage unit
13 i1s configured to perform addition, change, or deletion of
25 the measurement object, the measurement rule, or the
association information between the measurement object and the
measurement rule as specified by the
“measurementConfiguration”.

[0108]
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35 configured to delete the second association information, when not storing the identification information
of the second measurement object corresponding to the cell of the handover destination. Here, the
second association information 5 associates the identification information of the second measurement
object with the identification information of the second measurement rule. [0105] The handover processor
unit 16 is configured to perform 10 the aforementioned inter-frequency handover in a case where: "RRC
Connection Reconfiguration” shown in FIG. 15 is received from the radio base station eNB;
"mobilityControlinformatiorth isingsdedspahe f RRE KBontibetinadsesenfenkatiofigraad kocell using a

frequency differept from that of the cell currently in nication is specified a I?e ndover
destination in thse%rrrr]a |Iiyy%£n%r%lliﬂr% rr%%é(?rq&)‘éﬂ%)%fl&@gg\vfﬁ'ﬁv#h%@e'rﬁﬁ%gﬁ?%r%%h 8(‘%?;} iguration” is
included in theskP Ronrfaatmn, Rendniperatioaketh eamelasngeme nt 2 -egperudtido stbrage unit 13 is

configl_Jred to crrlnan e }Fhem strg)}[ﬁagrtla or%e_ntls in a;cgrda_nce W_'th1 e_&rﬁegs%errientﬁfnfigur%tion". [0107]
Specifically, the FEaslirdinent Tnforatioh ot ae%%?t WS r’\flguFed o%er?osr 44 |'t|%n, change, or
deletion of 525 t{ieRReMAEENE AbjRet dhE igezatBonent fulen arHea-asdocksiion ytatmation between
e e e (O o B R R T eese T8 e i sy Miguration”
contents of the measurement iInformation storage unit 13
(“measurementConfiguration” specifying addition, change or
deletion of the measurement object, the measurement rule or the
10 association information between the measurement object and the
measurement rule) in addition to performing the inter-frequency
handover (“mobilityControllnformation’).
[0109]
Here, with reference to FIGs. 16 and 17, consider a case
15 where the measurement information storage unit 13 performs the
aforementioned swapping after making a change with respect to
the aforementioned the measurement information storage unit 13
from the state shown in FIG. 12.
[0110]
20 As shown in FIG. 16, Firstly, the measurement information
storage unit 13 deletes the 1dentification information (MO #0)
of the measurement object on the basis of the aforementioned
“measurementConfiguration”, and then deletes the association
information (MID #0O/MID #1) including the identification
25 information of the measurement object.
[0111]
Secondly, the measurement information storage unit 13
attempts the aforementioned swapping, i.e., the swapping of the

identification information of the measurement objects
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[0108] 36 In this case, specifically, the measurement information storage unit 13 may be configured to
perform the aforementioned swapping first, and then makes a change with respect to the measurement
information storage unit 13, when the instruction 5 ("RRC Connection Reconfiguration") from the radio
base station eNB instructs to perform a change with respect to the storage contents of the measurement
information storage unit 13 ("measurementConfiguration” specifying addition, change or deletion of the
measurement object, the measurement rule or the 10 association information between the measurement
object and the G(svanpengatiiutdeivadélionmd gbegokdikd dhe dntetHaesuappynbandotbe

(mobility Contrelipiayianys (MO Hete il elprence i HFse A8 AN d{lconsiderggase 16 where
the measurement information storage unlt%.% performs the aforementione %Wapping after making a
change with respend ¢d atheceforefentiahedrthésmeppargmefit tifermatidd stodagdenitdl 21from the state

shown in FIG. 12. [0110 own | . 16, firstly, the measurement inf lon _storage unit 13
deletes the idenﬁﬂic@ii%n%ﬁ&?n’ga%mg gé? ’ofbtﬂé %%gﬁrer%%%?%%?ec%ﬂo% tr?ﬂéég% is %ﬁe
aforementienedtlimneastirgmantConfigaiasione | and dhgreltdatesdhe BEsotiyion information (MID #0/MID

#1) including thrﬁéden ification 25 information of the measurement object. [0111] Secondly, the
measurement i ion storage unit 13

As a result, the measurement information storage unit 13
turns into a state where the measurement object for the cell
currently iIn communication is not managed, so that the

10 measurement iInformation storage unit 13 1is unacceptable
according to the 3GPP standard.
[0113]
In contrast, with reference to FIGs. 18 and 19, consider
a case where the measurement information storage unit 13 makes
15 a change with respect to the aforementioned the measurement
information storage unit 13 after performing the aforementioned
swapping from the state shown in FIG. 12.
[0114]
As shown in FIG. 18, Firstly, the measurement information
20 storage unit 13 performs the aforementioned swapping on the
basis of the aforementioned “measurementControlInformation”,
i.e., the swapping of the identification information of the
measurement objects (swapping of the MO #0 and the MO #1), or
swapping of the identification information of the measurement
25 objects i1n the association information (swapping of the MO #0
and the MO #1 in the MID #0/MID #1/MID #2).
[0115]
Secondly, the measurement information storage unit 13

deletes the identification information (MO #0) of the
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attempts the aforementioned swapping, i.e., the swapping of the identification information of the
measurement objects 37 (swapping of the MO #0 and the MO #1), or the swapping of the identification
information of the measurement objects in the association information (swapping of the MO #0 and the
MO #1 in MID #0/MID #1/MID #2), but fails, because the "MO #0" and 5 the "MO #0/MO #1" are deleted
(refer to FIG. 17). [0112] As a result, the measurement information storage unit 13 turns into a state
where the measurement object for the cell currently in communication is not managed, so that the 10
measurement infeasiatienestéradd eok X3-Edfdocamabés prtdidiagto tlee3GEPH sthddel. [0113] In

contrast, with rgfefefica. (o FIGS, 46,and,19. Gapsidsy, g caseghergdhe magsemaridnlos

unit 13 makes 1

a change with respect to the aforementioned the measurement informa

mation storage

lon storage unit

13 after performimgabe edommi€ntidied ravtdppitg oo thestate lshiceen thé-I&s &t [a1i4pAs shown in
FIG. 18, firstly, the_ measurement information, 2Q storage unjt 1 rforms the aforementioned swapping
HHER g 73 deeaf i

on the basis of'tHeoaer

T |

in in
asu eH1ent 0 treolfn

o atloﬁ’ﬁ,lti'.(g.r,1 the'swd

ihg"bf the

identificatiah infefmeitiemefdberemastrempsdt objects (swapping of the MO #0 and the MO #1), or
swapping of the_identification information of the measurement 25 objects in the association information
(swapping of thE¥&40 and the MO #1 in the MID #0/MID #1/MID #2).

10

15

20

25

As a result, the measurement information storage unit 13
can achieve both of the swapping based on the aforementioned
“mobilityControl Inforamtion” and the change in the measurement
information storage unit 13 based on the
“measurementConfiguration”.

[0117]

There exist three types of the aforementioned
determination conditions, which are an “Event triggered” type,
a “Periodical” type and an “Event triggered Periodical” type.
[0118]

For example, in a case where the determination condition
of the “Event triggered” type or the “Event triggered
Periodical” type of is set, the Measurement Report transmitter
unit 15 is configured to transmit a measurement report, when
a predetermined condition iIs satisfied continuously for a
predetermined period (Time-to-trigger).

[0119]

In addition, in a case where the determination condition
of the “Event triggered Periodical” type is set, the Measurement
Report transmitter unit 15 1is configured to transmit a
measurement report once, and thereafter to repeat transmission
of the measurement report in a constant cycle until a specific

condition is satisfied (until N times of transmission, for
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[0115] Secondly, the measurement information storage unit 13 deletes the identification information (MO
#0) of the 38 measurement object (LTE/fl) corresponding to the cell of the hangover source on the basis
of the aforementioned "measurementConfiguration”, and then deletes the association information (MID
#2) including the identification information 5 of the measurement object. [0116] As a result, the
measurement information storage unit 13 can achieve both of the swapping based on the
aforementioned "mobilityControlinforamtion” and the change in the measurement 10 information storage
unit 13 based oexaspl®pasurementConfiguration”. [0117] There exist three types of the aforementioned
determination (iﬁ fﬁ# s, which are an "Event triggered" type, 15 a "Periodical" type and an "Event
triggered Periodica t%;rpe. [0118] For example, in a case where the determination condition of the "Event
triggered"” type or the "Hee®t, trigyerechdteribdical tiyp edeftis Isei ntei e asoumdinend iR dgodfransmitter 20

unit 15 is configﬂqu to \r/arrl]smittarﬁneasyr mer{t report 'yvhe a redetgrrginnted graditiglr) ia satisfied
continuously forapre et%rntﬁined p%?l%de ime-e> rigger).? 118]'f ad }flon, in o CESE Where the
determinat®n cradiisii @a10f thg'd,vaidriggesed asiodicaip dyite i3 aatiie téeasnetmest

may reset the event (instance of the measurement report) at the
time of handovers (inter-frequency handover and same frequency
handover). Here, the event is triggered in accordance with the
measurement rule associated with the measurement object

10 corresponding to the cell of the handover destination.
[0121]

Note that, in a case where the determination condition
is of the “Periodical” type, the Measurement Report transmitter
unit 15 may continue transmission of the measurement report even

15 after the handover is performed.
[0122]

Note that, the aforementioned operations of the mobile
station UE and the radio base station eNB may be executed by
hardware or a software module executed by a processor or the

20 combination of both.
[0123]

The software module may be provided in an optional form
of a recording medium such as a RAM (Random Access Memory), a
flash memory, a ROM (Read Only Memory), an EPROM (Erasable

25 Programmable ROM), an EEPROM (Electronically Erasable and
Programmable ROM), a register, a hard disk, a removable disk
or a CD-ROM.

[0124]

The aforementioned recording medium is connected to the
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Report transmitter unit 15 is configured to transmit a measurement report once, and thereafter to repeat
transmission of the measurement report in a constant cycle until a specific condition is satisfied (until N
times of transmission, for 39 example) 012 01 Here, in a case where the determination condition is of
the "Event triggered" type or of the "Event triggered 5 Periodical” type, the Measurement Report
transmitter unit 15 may reset the event (instance of the measurement report) at the time of hangovers
(inter-frequency handover and same frequency handover). Here, the event is triggered in accordance
with the measurenmRsale sssosimtecbwittl liow nidasummentsbiectt®0 ceadspmtding id¢he cell of the

handover destir}%tjlponr n{%lzolrl l\}_cl),tgn}hgrﬁﬁnt%c%l where r@ienlfjﬂ?%aéﬁqﬂ%tpnwgpgfg\i%nr is &ﬁ éhe "Periodical"
type, the Measurement Report transmitter uni may continue transmission of the measurement report
even 15 after tire dandiove medmriomag dhd AAZ diratectth at) tivetdie nenoerttstad opevatties of the mobile

station UE and r#]e ragio b:flnse _tlation IﬁBCmiag_be exe %emd b}g h%hdwarre ar aso;tvr\{]are_ odl_JIe executed
by a processor P& 28 COMbIAREGH of Both! [Ui%:ﬁl e soﬁ\N%re Mol Fﬁ%?/ooe p?gw[é]%d in an
optional forin op oretaedingnmadiwg Ktich ase RN (Randsen gyeseisddeimoryhe andlagbanemory, a
ROM (Read Onéytg/lteirggr)gEagn I:)t %Mrgcﬁga !a(?se station eNB. In addition, the
aforementioned recording medium and the processor may be
provided in the mobile station UE and the radio base station
eNB as a discrete component.
10 [0125]
The present invention has been described above by using
the aforementioned embodiment. However, it is obvious to those
skilled in the art that the present invention is not limited
to the embodiment described in this description. The present
15 i1nvention can be implemented as a revised and modified form
without departing from the spirit and scope of the present
invention, which are defined by the appended claims. Thus, the
contents of this description aim to describe the
exemplification and not to impose any limitation on the present
20 invention.
[0126]
Note that, the entire contents of Japanese Patent
Application No. 2008-243402 (filed on September 22, 2008) are
incorporated in this description by reference.
25
INDUSTRIAL APPLICABILITY
[0127]
As described above, according to the present invention,

it Is possible to provide a mobile station and a mobile
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25 Programmable ROM), an EEPROM (Electronically Erasable and Programmable ROM) a register, a
hard disk, a removable disk or a CD-ROM. [0124] The aforementioned recording medium is connected to
the 40 processor so as to allow the processor to read and write information from and to the recording
medium. Moreover, the recording medium maybe integrated into the processor. Further, the
aforementioned recording medium and the processor may be 5 provided in an ASIC. The ASIC may be
provided in the mobile station UE and the radio base station eNB. In addition, the aforementioned
recording medigomanuh i@ pictessoetimdbe gapallkel in ofe mblileididsion Cagdnbe radio base
station eNB as & discrieSmRonely H 23 e pisan iRvenign ias. peey desgribgd above by
using the aforementioned embodiment. However, it IS obvious tothose  skilled in the art that the present
invention is not tinzditexh k@ the neralsodienamttdaspinet inythés debdrigicatattopretent 15 invention can be
implemented as a revised and modified form without departing from the spirit and scope of the present
invention, which are defined by the appended claims. Thus, the contents of this description aim to
describe the exemplification and not to impose any limitation on the present 20 invention. [0126] Note
that, the entire contents of Japanese Patent Application No. 2008-243402 (filed on September 22, 2008)

are
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incorporated in this description by reference. 25 INDUSTRIAL APPLICABILITY [0127] As described
above, according to the present invention, it is possible to provide a mobile station and a mobile 41
communication method capable of flexibly changing a determination condition for determining whether or
not to transmit a measurement report by a mobile station UE. 42 Claims [1] A mobile station comprising:
a measurement information storage unit configured to 5 store a measurement rule and a measurement
object in association with each other; a measurement unit configured to perform a measurement of a
radio quality in an inter-frequency cell using a fredilerieys defined by the measurement object stored in the
measurement 10 information storage unit; a measurement report transmitter unit configured to transmit a
measurement report to the radio base station, when determining that a determination condition defined
by the measurdihgnt rdleratadmatetatikbriheomgadwengent object is 15 satisfied on the basis of the

measurement result of the racgar%%glﬁt ?p] 651 %a dover rocessor uru%i onf edt éorm an
inter-frequency handover T ?espo S€ 10 an instr |o9n‘ro WEYFadit basé %tatl

5 storezimeasurementruleandeameasurementobject|r1aSSOC|at|on
with each other;

a measurement unit configured to perform a measurement
of a radio quality in an inter-frequency cell using a frequency
defined by the measurement object stored in the measurement

10 information storage unit;

a measurement report transmitter unit configured to
transmit 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

15 satisfied on the basis of the measurement result of the radio
quality; and

a handover processor unit configured to perform an
inter-frequency handover in response to an instruction from the
radio base station, wherein

20 the measurement information storage unit is configured
to change the association between the measurement rule and the
measurement object, when the inter-frequency handover is

performed.

25 [2] The mobile station according to claim 1, wherein
the measurement object 1is configured to define a
frequency used in each inter-frequency cell and a priority of
the frequency; and

the measurement information storage unit is configured
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20 the measurement information storage unit is configured to change the association between the
measurement rule and the measurement object, when the inter-frequency handover is performed. 25 [2]
The mobile station according to claim 1, wherein the measurement object is configured to define a
frequency used in each inter-frequency cell and a priority of the frequency; and the measurement
information storage unit is configured 43 to change the association between the measurement rule and
the measurement object in accordance with the priority of the frequency defined by the measurement
object, when th&ointeahge)ddrec pbang bael @ peefomerl . th{S["Ehs uiebisn staidie soedrtiey to claim 2,

wherein the megs é%rPSH%H!E”? Sf%%figu{%d -RSH ”Hcé‘svtv*iechm%ﬁ%”.?m%”,.lPé}fh%bpdt'ﬂgua"ty in the
inter-frequency cell, any one or a'tirst measurement to measure a radio quality m 10 an inter-frequency
cell using a fregbesmpyemenyngdefiosty Higherttran tiedofieoelhturenjlyat commemicatien, a second
measurement t? r%e:ilfsi ea racri1io qL#]aIirt]\éﬁi)r\\/ap i?ter-fgerq,_uerr#nc?}}/gill cell using a frequency having the same
priority as that I the cel'l’%ﬂ%'r%n(ﬁy inconmuhich io%, and a tird measurement to 15 measure a radio
quality in aB inter-frequency cell using a frequency having a priority lower than that of the cell currently in
communication ﬁThe mobilebstij\tion according to clgim 3, Wheri:in_ 202a firsrt] determination condition for
determining whg ( The mobile station according to claim 2, wherein
the measurement unit is configured to perform, as the
measurement of the radio quality in the inter-frequency cell,
any one of a first measurement to measure a radio quality in
10 an inter-frequency cell using a frequency having a priority
higher than that of a cell currently in communication, a second
measurement to measure a radio quality In an inter-frequency
cell using a frequency having the same priority as that of the
cell currently in communication, and a third measurement to
15 measure a radio quality in an inter-frequency cell using a
frequency having a priority lower than that of the cell

currently in communication.

[4] The mobile station according to claim 3, wherein

20 a Tirst determination condition for determining whether
or not to transmit a measurement report on the basis of the radio
quality measured by the first measurement, a second
determination condition for determining whether or not to
transmit a measurement report on the basis of the radio quality

25 measured by the second measurement, and a third determination
condition for determining whether or not to transmit a
measurement report on the basis of the radio quality measured

by the third measurement are different from each other.
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or not to transmit a measurement report on the basis of the radio quality measured by the first
measurement, a second determination condition for determining whether or not to transmit a
measurement report on the basis of the radio quality 25 measured by the second measurement, and a
third determination condition for determining whether or not to transmit a measurement report on the
basis of the radio quality measured by the third measurement are different from each other. 44 [5] A
mobile communication method comprising the steps of: (A) transmitting, from a radio base station to a
mobile station comligurédnolstde aonsasdcritdonrule tmeda cosasiiementtivbjedtepsassbriation with

each other, a measuredT ttrpgen SSmgga%(iiF}épg ﬁpg%n%?ﬁ%g}%t %%%(ggg?ﬁagpgtﬁo% é)r ad%§(§’i?? eof the .
measurement rule, and*a‘measurement object specifying comman at specifies addition or deletion of
the measuremesitabject;cB)firtpaseding, store i oleites sictioen & radie aodldynzeso neeedequency cell

using a frequencgdefi ed by the storetd. 10 me uremﬁnt abject; (C) transmittin%hf{om tpe mobile station
to the radio baSe' Lt n,”a]t rﬁgggﬁr%?‘nér?tnrevﬁ)’(') . whieh th€ |t’no Jire &allGideieNmines Hata
determinat®n cepditibfydeinedmyahe theasspoeni adeaakioriaiebwiltethetheasoifentant object is 15
satisfied on the basis of the mea uremeat result of the radio qual%;a%Dﬁ) de e[minin((?; at the radio base

station, whethePSPASHGHEHobA%tafBH R {AEFSHE FRNGRRLER &) PARAGVEP SR basis of the
measurement repait; §pecid (B ddnptivrabiheslekipatatoththaessae@tiont object;

(B) measuring, at the mobile station, a radio quality in

an inter-frequency cell using a frequency defined by the stored
10 measurement object;

(C) transmitting, from the mobile station to the radio
base station, a measurement report, when the mobile station
determines that a determination condition defined by the
measurement rule associated with the measurement object is

15 satisfied on the basis of the measurement result of the radio
quality;

(D) determining, at the radio base station, whether or
not the mobile station is to performan inter-frequency handover
on the basis of the measurement report; and

20 (E) changing, at the mobile station, the association
between the measurement rule and the measurement object, when
the mobile station performs the inter-frequency handover in

response to an instruction from the radio base station.

25 [6] The mobile communication method according to claim 5,
wherein
the measurement object defines a frequency used in each
inter-frequency cell and a priority of the frequency, and

in the step (E), the mobile station changes the
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between the measurement rule and the measurement object, when the mobile station performs the
inter-frequency handover in response to an instruction from the radio base station. 25 [6] The mobile
communication method according to claim 5, wherein the measurement object defines a frequency used
in each inter-frequency cell and a priority of the frequency, and in the step (E), the mobile station
changes the 45 association between the measurement rule and the measurement object in accordance
with the priority of the frequency defined by the measurement object, when the inter-frequency hangover
is performed. 54&s0lad aitdbile kemraanicthio mershirepentrdindeoacidinglés nrseinenah€ step (B), the

mobile station pc%ﬁ?erc 5S40 Ffbea%séjéewn?%ﬂtﬂﬁéf:ﬁ 743 W%%yéﬂe‘h?r@ﬁ%ﬁ% Y é‘ﬁnceeé" 10 any one
of a first measurerhent to measure a radio quality in an inter=frequency cell using a frequency having a
priority higher twanttinatnoé ascalénarméndip je comminercation, ian te corfut egpeasaye memd oy ereasure a radio
quality in an inter-fre uency ((:jell using a frequency having the same priority as that of the 15 cell currently
. . .|ﬁ gr%a’ OF - . . . . .
in communication, a‘third measurement to measure a radio quality in an inter-frequency cell using a
frequency Baving a priority lower than that of the cell currently in communication. 20 [8] The mobile
communication method according to claim 7,_wherein i i
fgi Tﬁe mtgmqe communlcatlron method according to claim 6,
wherein
in the step (B), the mobile station performs, as the
measurement of the radio quality in the inter-frequency cell,
10 any one of a first measurement to measure a radio quality in
an inter-frequency cell using a frequency having a priority
higher than that of a cell currently in communication, a second
measurement to measure a radio quality in an inter-frequency
cell using a frequency having the same priority as that of the
15 cell currently in communication, and a third measurement to
measure a radio quality In an inter-frequency cell using a
frequency having a priority lower than that of the cell

currently in communication.

20 [8] The mobile communication method according to claim 7,
wherein

a first determination condition for determining whether

or not to transmit a measurement report on the basis of the radio

quality measured by the first measurement, a second

25 determination condition for determining whether or not to

transmit a measurement report on the basis of the radio quality

measured by the second measurement, and a third determination

condition for determining whether or not to transmit a

measurement report on the basis of the radio quality measured
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a first determination condition for determining whether or not to transmit a measurement report on the
basis of the radio quality measured by the first measurement, a second 25 determination condition for
determining whether or not to transmit a measurement report on the basis of the radio quality measured
by the second measurement, and a third determination condition for determining whether or not to
transmit a measurement report on the basis of the radio quality measured 46 by the third measurement
are different. [9] The mobile station according to claim 1, wherein the measurement information storage
unit is configurdely Stiesttind tide meessurensatt Al add tiiereedsurement object in association with each
other, by storing identification information of the measurement rule, identification information of the
measurement object and association information between the identification information of the 10
measurement rfigland The identifl@teobaticomacaootiihey nteasd@imeit,objberaind the measurement

information storage uni{ri]s c%nfi urr(_adm é% ﬁjvxéarﬁgidrenpat\igcation inflprmatioanI fa Sfirsg rqjlg.lasu%@ent object
corresponding to a cell cu?rer?tﬁgllﬁ EoRhurica ion, hHrEL?%)en?ﬁ%alﬁon infSinTation B & Eecond

measurement objecitoperespendivgsiorahantorval destidativre cabasbesnibatinddjéequéncy handover is
performed. [10] The mobile station according to ¢laim 1, ggerein 2Q the measurement information storage

unit is configurétP I SIEE e mtt¥ire ruREERE theMeaShPAhBA: ohfedt TASHA fbon with each

other, by storing igJtiifileeiion of the measurement rule, identification

information of the measurement object and association

information between the identification information of the

10 measurement rule and the identification information of the
measurement object; and

the measurement information storage unit is configured

to swap identification information of a first measurement

object corresponding to a cell currently in communication, with

15 identification information of a second measurement object

corresponding to a handover destination cell, when the

inter-frequency handover is performed.

[10] The mobile station according to claim 1, wherein
20 the measurement information storage unit is configured
to store the measurement rule and the measurement object in
association with each other, by storing identification
information of the measurement rule, identification
information of the measurement object and association
25 information between the 1identification information of the
measurement rule and the identification information of the
measurement object; and
the measurement information storage unit is configured

to swap identification information of a first measurement
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information of the measurement rule, identification information of the measurement object and
association 25 information between the identification information of the measurement rule and the
identification information of the measurement object; and the measurement information storage unit is
configured to swap identification information of a first measurement 47 object in first association
information, with identification information of a second measurement object in second association
information, the first association information associating identification information of a first measurement
5 rule with the idedgfidation frifoahatisaasf kAL yst MEasurbiont, objEdh codeshbohtbati®a cell currently

in communlcatlofp ﬁgﬁ 8nd r??fOCIatIOg méor(gnatllno(r)%% r%%lg}[{li]:g ggngﬁ%atlortl]lnf rm@ﬁgn of a secon.d

measurement rule wit e ide afion Tiormation of the second measurement o Jec corresponding
to a handover destioatiat e, whfomnatmer -frégeerfaysandosyds gperformiedf i hijakii®@mobile station
according to any one of Ialms 9a ﬁ #ereln 1 when Ihe |n r-fr handover i I8 performed
and when the égﬁf) ffc'ﬁlon %fogr%n on (%6{ ERNNS ?en?en?oﬁfehﬁ 0P r%rpzl‘ieng to the
handover destinatian cwlimnotst;)reiidﬁhiherlimﬁmmemmfmaﬁim stofagehmit, flie sreasurement
information storage unit is Conﬂ%]éfd to delete thﬁ{gfffond 20 assomathjg informaﬂoE associating the

identification i HETE e WABRE nfedd e IRtk th&CtenftatontihorhStion of the

second measuresigiifi&ation, the second association information associating
identification information of a second measurement rule with

the identification information of the second measurement object

10 corresponding to a handover destination cell, when the

inter-frequency handover is performed.

[11] The mobile station according to any one of claims 9 and
10, wherein

15 when the inter-frequency handover is performed and when
the identification information of the second measurement object
corresponding to the handover destination cell is not stored
in the measurement information storage unit, the measurement
information storage unit is configured to delete the second

20 association iInformation associating the identification
information of the second measurement object with the

identification information of the second measurement rule.

[12] The mobile station according to any one of claims 9 to

25 11, wherein
the measurement information storage unit is configured
to change a storage content in the measurement information
storage unit after performing the swapping, when the

instruction from the radio base station instructs a change in
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[12] The mobile station according to any one of claims 9 to 25 11, wherein the measurement information
storage unit is configured to change a storage content in the measurement information storage unit after
performing the swapping, when the instruction from the radio base station instructs a change in 48 the
storage content in the measurement information storage unit in addition to the execution of the
inter-frequency handover. [13] The mobile communication method according to claim 5, 5 wherein the
mobile station stores the measurement rule and the measurement object in association with each other,
by storing identificatibariafizmatide vt the theasassueanans, iitkotifisdtiion infanaaeonrofthe

measurement object n%lOa ociation information between the id ni%c tion information of the
measurement rL'Jflé %ﬁ%lt &J e% |fi%||§t(%o§x§1 (L)Jr{rnr'% io%%?ttﬁl% rh%wa%ﬁrfr%% lf'%’é)%élctwé%éq\ﬁ%ﬁ; step (E) , the
mobile station swaps identification information of a first measurement object corresponding to a 15 cell

currently in conﬁgﬂca]tiﬁen vr}]/itm entificn%iorr]]iinfor%antionp %% §ecoggr easureme t abject corresponding
to a handover ation' ce ,Whgn?ﬁe et uencyenan overid Iger?grn%)d. 6‘[ 4]"The mobile
communicaionwhetwihaccording to claim 5, wherein the mobile station stores the measurement rule

and e oSN e S e bt er et e e ar el e HLF S gnd g ation of the
measurement rule,
measurement object in association with each other, by storing
identification information of the measurement rule,
identification information of the measurement object and
10 association information between the identification
information of the measurement rule and the identification
information of the measurement object; and
in the step (E), the mobile station swaps identification
information of a first measurement object corresponding to a
15 cell currently iIn communication with 1identification
information of a second measurement object corresponding to a

handover destination cell, when the inter-frequency handover

is performed.

20 [14] The mobile communication method according to claim 5,
wherein
the mobile station stores the measurement rule and the
measurement object In association with each other, by storing
identification information of the measurement rule,
25 i1dentification information of the measurement object and
association information between the identification
information of the measurement rule and the identification
information of the measurement object; and

in the step (E), when the inter-frequency handover is
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25 identification information of the measurement object and association information between the
identification information of the measurement rule and the identification information of the measurement
object; and in the step (E), when the inter-frequency handover is 49 performed, the mobile station swaps
identification information of a first measurement object in first association information with identification
information of a second measurement object in second association information, the first association 5
information associating identification information of a first measurement rule with the identification
information of tipe rifiet meshs tfemerh bhjestatres yvafisgiden tef toakeinly momatiniation, the
second associafien,iyippmialen. assasialad, INeEnticalion Jprmalion, g secanpLmesgp(ament rule with
10 the identification information of the secon%"measurement O%Jec? corresponding to a handover
destination cell WiL&h Tl ntaidfiiecedrnonunicEdiomartetinod B ecsedingdonaayg wnenein tlainjed¢® and 14,
wherein 15 in the ste%%Ed)l, when the_in{ﬁer-freoiue ey hgndover isht%er rmed and when the identification
information of tH& secont %e%\%ﬁ?grh% f%rﬂ)jec{] c&r@g%c')r?a‘ihg Fo e Handov&rg8Ssthiatlon’ cell is not
stored in the mabikstediohe thasBobiia st déeleisi twtiecoid fssoakion ofainfatiartassociating the
20 identification information of the secqn mti}aﬁ?uﬁ%nﬂent bject_ With_thf identification_information of the
e &

second measurBRAHTRTIE 14 e bR HAAB YEBraRE Y8 LR of8%f 25 claims 13

to 15, wherein first measurement object corresponding to a cell currently in
communication, the second association information associating
identification information of a second measurement rule with

10 the identification information of the second measurement object

corresponding to a handover destination cell.

[15] The mobile communication method according to any one of
claims 13 and 14, wherein

15 in the step (E), when the inter-frequency handover is
performed and when the identification information of the second
measurement object corresponding to the handover destination
cell is not stored in the mobile station, the mobile station
deletes the second association information associating the

20 i1dentification information of the second measurement object
with the 1dentification information of the second measurement

rule.

[16] The mobile communication method according to any one of

25 claims 13 to 15, wherein
in the step (E), the mobile station changes a storage
content in the mobile station after performing the swapping,
when the instruction from the radio base station instructs a

change in the storage content in the mobile station in addition
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in the step (E), the mobile station changes a storage content in the mobile station after performing the
swapping, when the instruction from the radio base station instructs a change in the storage content in
the mobile station in addition 50 to the execution of the inter-frequency handover. 51

to the execution of the iInter-frequency handover.

51





