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DESCRIPTION MOBILE COMMUNICATION METHOD AND RADIO BASE
STATION Technical Field 5[0001] The present invention relates to a
mobile communication method and a radio base station. Background Art
10[0002] Heretofore, mobile communication systems have been defined
in which an inter-frequency handover can be performed for amobile station
UE in a communication environment including multiple cells (frequency cells)
which uses different 15 frequen®BSCRIBIBION  Specifically, in a mobile
commuynicatj "LTE (Long Te tion)" defined by
the BGLgé’%%%qrr? (})gb%@emsqt%%%%gﬁoé] g%eggé%es hw?é %@ r[r#ng; r%%gg#) o] r? ﬁ u% @\I{: na
cell 20 (inter-frequency cell) adjacent to a frequency cell currently used for
cgmmunicajfiog._ Then, when determining that the measured communication
qusﬁ{f/nslé?t?s ie§'g crtain communication quality by referring to a
determination condition, the mobile station UE transmits a measurement
report indicating 25 the determination, to a radio base station eNB. According
to the received mBaRhremMent répart thé Fadiohade ™ tRtidh SINB HEteffiney”
thata interfreguengy hangoves fr:om the frequency cell currently used for
communication to another frequency cell having a better communication
quality is to be performed for

Background Art
[0002]

Heretofore, mobile communication systems have been
defined in which an inter-frequency handover can be performed

for amobile station UE in a communication environment including

multiple cells (frequency cells) which wuses different
frequencies.
[0003]

Specifically, in a mobile communication system based on
the “LTE (Long Term Evolution)” defined by the 3GPP, the mobile
station UE measures the communication quality in a cell
(inter—-frequency cell) adjacent to a frequency cell currently
used for communication. Then, when determining that the
measured communication quality satisfies a certain
communication quality by referring to a determination condition,
the mobile station UE transmits a measurement report indicating
the determination, to a radio base station eNB. According to
the received measurement report, the radio base station eNB
determines that an inter—-frequency handover from the frequency
cell currently used for communication to another frequency cell

having a better communication quality is to be performed for
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the mobile station UE. [0004] Here, the LTE mobile communication
system needs to coexist with other mobile communication systems such as a
UTRAN 5 (UMTS Terrestrial Radio Access Network) mobile communication
system and a GERAN (GSM EDGE Radio Access Network) mobile
communication system, which have already been introduced, and to support
mobility between itself and these mobile communication systems. 10[0005]
Sinee differént aiobileccorifunication systems have different services,
tr?%mj sion rates, radio efficiencies and the like to be provided,
theoptimalmobilecommunicationsystem is different depending on the contract
terms andethe,serviee 15typecafia asetofd06]cat i Moreouereif theckls to
mobile.communication system includes LIE carriers ( frequencies ) havin
ditfsrént bahdwidth8 T 81T 16 SUBPBIT van6aS bardwidiRs oM TaMHZ '
20uMtiz, the optimal 20 frequencies-ake differenk ameng the semvices.dO0Fh
For example, a wide-bandwidth carrier (fre%uency) is preferably used for a

SBRIEETor divo&diRg ™ 1A7GE! aftfdiint Bf data MSEERand6GLGrBY cBRtALE
suehRuwiderbandwidth 25 carrer (freguency) iss Aot Resessariy-used for and

service such as a voice service, or a service for communication between
lﬁébhhﬂ%ﬁﬁ@ééS]mObility between itself and these mobile
communication systems.

[0005]

Since different mobile communication systems have
different services, transmission rates, radio efficiencies and
the like to be provided, the optimal mobile communication system
is different depending on the contract terms and the service
type of a user.

[0006]

Moreover, if the LTE mobile communication system includes
LTE carriers (frequencies) havingdifferent bandwidths in order
to support various bandwidths from 1.4 MHz to 20 MHz, the optimal
frequencies are different among the services.

[0007]

For example, a wide-bandwidth carrier (frequency) is
preferably used for a service for downloading a large amount
of data instantaneously. By contrast, such a wide-bandwidth
carrier (frequency) is not necessarily used for a service such
as a volice service, or a service for communication between
machines.

[0008]

Furthermore, flexible switching of mobile communication
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Furthermore, flexible switching of mobile communication systems (RATS)
and flexible switching of carriers (frequencies) are desired to be performed
according to congestion degrees of the RATs and the frequencies. [0009]
5This requires a method capable of flexibly switching between RATs and
between frequencies, and particularly a control method capable of
designating priorities for RATs and for frequencies, according to the contract
termes and R Senvicedyiie v B luser ianthconggesStior degreestf 10f0GI0]ies)
Haweyer, ihe conventignal.mobile commupication systems have hiad 8. ; ¢
prot?lem ojf]f)elng unable to flexi yC angejtﬁg above-described © 7
deternrnationconditiort betyweer mewdtiple communication systems (RAT) or
beé\flv en carriers (frequencies) 15 according to the priority of multiple mobile
co O:qw]\ication systems (RAT) or of carriers (frequencies). [0011] The
present inyeptior hasheenamaderinvievs of the abevedes iasibedsproblemng
and has an object of providing a mobile 20 communication method and a

r&Gib e Haticn Rt arsEaFadle OF KB ¢Agnging d detérninatiohy 2
cepdition fordaterminipgyvhethersersngha mekile station ULksiscto-transmit aq

measurement report. [0012] 25A first aspect of the present invention is
SGHﬁTEﬁﬁ%RF§§ieS’ according to the contract terms and the service
type of a user, and congestion degrees.

[0010]

However, the conventional mobile communication systems
have had a problem of being unable to flexibly change the
above-described determination condition between multiple
communication systems (RAT) or between carriers (frequencies)
according to the priority of multiple mobile communication
systems (RAT) or of carriers (frequencies).

[0011]

The present invention has been made in view of the
above-described problem, and has an object of providing a mobile
communication method and a radio base station that are capable
of flexibly changing a determination condition for determining
whether or not a mobile station UE is to transmit a measurement
report.

[0012]

A first aspect of the present invention is summarized as
a mobile communication method including the steps of:
transmitting, from a radio base station to a mobile station,
a measurement rule designation command which designates

addition or deletion of a measurement rule; transmitting, from
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a mobile communication method including the steps of: transmitting, from a
radio base station to a mobile station, a measurement rule designation
command which designates addition or deletion of a measurement rule;
transmitting, from the radio base station to the mobile station, a measurement
object designation command, which designates addition or deletion of a
measurement object, independently from the measurement rule designation
command;i trabsittinga froomtheo Stradionbase statiottoothe mobile statiorena
Woshiga dgsignation command which %%%'?Qat%% associating ofthe ; .\
measuremen ogjec with the measurement rule: s%oﬁng, at thé mobile
station;, the measurenent vulerand thebmeasurementebjeehinigssoeiation he
with each other, according to the map ir;gndesignation command; 10
AU, it thé obile Statidit, 2 EorHURICation quaty of b Fom ©he
inteefrequency cell of ra frequencydefined byithe stored-measuesent-ohjeat;
and transmitting, from the mobile station to the radio base station, a _
NTEAS B &R e POt SwieA et ihat @ abtbhnifafsH tohditon > ect
defined:by: the doumeasurement rule assegiated with the-measiement objest
is satisfied, on the basis of a measurement result of the communication

ARG TEOEIIT tHE frafdsiR & e Fadis Hase statiohcan tramsthit 20 tHe

measuremest rulg designationcommand, the:measuwrenentabigclc ommand;
designation command and the mapping designation command by the same
siefrating [0014]Hntthe kP aspett ahe Thobie COMMURICHIT NTEtRed earrss

further.include, the, step of. deleting atthe mobile %@?%e@%%s%%ag%red
between the measurement rule and the measurement object, based on the
niEFEing designatiors commzthd. {003 8] it thedfirstrapddte the irdasafing ofn

the, communication quality cap Ipglyde: a first measuement for measuripg g,

communication quality of an inter-frequency cell of a frequency having a
higherpriority dhar tifat af d<eed currentliyousedofol tonemuricationfa sgecaord:

measement for megsuring & 3 communieafien qualiyof an Jter freguency
cell of a f?equency aving the same priority as that of the cell curren%ly use
foracommiunication; aricea thirgimeasurememnt dounmeasuring ascammuinication

quaIiQ{ of.an inter-frequ{]é: cell of a frequency having a lower priority than

that 0 uH%(laCcaeflllcounrrc.ffjnut‘f‘y used

[0013]

In the first aspect, the radio base station can transmit
the measurement rule designation command, the measurement
object designation command and the mapping designation command
by the same signaling.

[0014]

In the first aspect, the mobile communication method can
further include the step of: deleting, at the mobile station,
the association Dbetween the measurement rule and the
measurement object, based on the mapping designation command.
[0015]

In the first aspect, the measuring of the communication
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10 for communication. [0016] In the first aspect, a first determination
condition, a second determination condition and a third determination
condition can be different; the first determination condition 15 can be used for
determining whether or not a measurement report is to be transmitted on the
basis of the communication quality measured by the first measurement; the
second determination condition can be used for determining whether or not a
messurement repontisudde transmitted npthedrasis of ther20neasuring a
communication guality measured by herg(aft%ond mneasurei[r?en%; and the third
determination condition can be Used for determining Whetherf ornota™ "~
measurgnnent separtds tohetransmittdcbandhe:basisl of the eonmmunieation r
quali%/ measured by the third measurement. 25[0017] A second aspect
of & Bresahitinvention is SGfharized a8 Al basé tatioRiAE] rdllrrllgg. a °
measwement rule glesignation eemmasnd-trarsmiiteryupi corfigureddguency
transmit, to a mobile station, a measurement rule designation command
WHidH B8 Sigiated aditiott or YetétibR Bt & MERSUTEMetTii& d Meldsarément
objegctdesignation coprmang trapsmittensni canfigureddotransmiutao the 2
mobile station, a measurement object designation command, which
desiyhates attitibA bt 5-d&leton ot AReastfeMentgbfect. iRdehéndantly <Y

from the, measyrementirile designation,gemirand and BMappifght 1y used
designation command transmitter unit configured to transmit, to the mobile
stetfor: AappHTg deBignation command which designates associating of the
yement object with the measurement rule, 10 wherein the mobile
station measures a communication quality of an inter-frequency cell of a
frequencyrdéfived bystheaprasuremenitrolijeée srorednia the mobile station, 2

and 1he mopile_statinn dtansmits, g meastirement renqrt fo,thg radio hase Lon

station, when determining that a determination condition defined by the 1
niggsUrerrentaneas socidtedewith theamieassiredweriobjeettis satisfied ] onon
the pasis of & measyrement %%%”'%96‘1%@% communication guality, 100151 In the
second aspect, the measurement o ject 3e5|gnat|on 20" command transmitter
uni aedihecmapping desigmatior consmand: trarsmitternunitean be quality
cgggg%rred t(r)]}?tra@%renlt he rpeasurement rule d 5|gnatlgonn%orgmand the

measure?nde yObjeCt ésﬁénafpgr?%lé]rfnerrﬁ%ﬁ ’ant ﬁ1esrenapp|ng %E%Fg%la?%%ion
command dy thesame sigealingfor determining whether or not a
measurement report is to be transmitted on the basis of the
communication quality measured by the second measurement; and
the third determination condition can be used for determining
whether or not a measurement report is to be transmitted on the
basis of the communication quality measured by the third
measurement.
[0017]

A second aspect of the present invention is summarized
as a radio base station including: a measurement rule

designation command transmitter unit configured to transmit,

to a mobile station, a measurement rule designation command
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25[0019] In the second aspect, the measuring of the communication
quality can Include: a first measurement for measuring a communication
quality of an inter-frequency cell of a frequency having a higher priority than
that of a cell currently used for communication; a second measurement for
measuring a communication quality of an inter-frequency cell of a frequency
having the same priority as that of the cell currently used for communication;
andigthire measurementdor measuring &5 commbnicatrsqualityrof amle;

inter, frequency cell ofa frequgncy having.a lower priarity than that of the, e
currenﬁ‘y Us&d for comrhunication. d] n the second aspecf?a irs
determipatien conditiam,stQ a,seconth detenminationacondition ancka thicthent

determination condition can be different; the first determination caondition can
bR USEd fof d8tethithing WHEtREF BF hot'S Measreméant report 1S to be°™  °F
transatitted o thesbasis ofi theneammisnieation quality smersired bytbe fitste
measurement; the second determination 15 condition can be used for

deEE TR Whether 6FRoEA MeQSUremant Pépditis (E7EE transimittet! 8htha

basisehihe cervnuRicatiomgualibhmeasteeddy the second measwement
and the third determination condition can be used for determininfg whether or
ndt a'medsurémétiiTepdft i OB Hahsmittet s #ie! 20'Basis of frig-anates

conypunication guality: measured,by thethird-measurement. BRIEFent rule,
DESCRIPTION OF THE DRAWINGS [0021] 25[Fig. 1] Fig. 1 is an entire

cBhfigaraticn eiggiin oA Atdkile EORTRTRRC A6 A SYLtE R dccordig io- Bofirst
eQ}POQiH%%'P—QfJQ&RJ%?m &%@ti% [Fég' %Lequency defined by the

measurement object stored in the mobile station, and the mobile
station transmits a measurement report to the radio base station,
when determining that a determination condition defined by the
measurement rule associated with the measurement object is
satisfied, on the basis of a measurement result of the
communication quality.

[0018]

In the second aspect, the measurement object designation
command transmitter unit and the mapping designation command
transmitter unit can be configured to transmit the measurement
rule designation command, the measurement object designation
command and the mapping designation command by the same
signaling.

[0019]

In the second aspect, the measuring of the communication
quality can include: a first measurement for measuring a
communication quality of an inter—frequency cell of a frequency

having a higher priority than that of a cell currently used for
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Fig. 2 is a functional block diagram of a mobile station according to the first
embodiment of the present invention. [Fig. 3] Fig. 3 is a table showing
an example of a measurement rule 5 stored in the mobile station according to
the first embodiment of the present invention. [Fig. 4] Fig. 4 is a table
showing an example of a measurement object stored in the mobile station
according to the first 10 embodiment of the present invention. [Fig. 5]
Figermisna fandtiorval block skagnadn ofa aadicchbase stafion acoerding to¢he a

first embodiment of th(a1 Eesergt invention. %.?LFlgegL celfp' %ig grsee uence

dlcé)gn}rglr%néﬁg%llnognoobueara ion of the mobile communication system according fo

the: fitste mbo dimentoefitheipresentinvention. k) BES TcMOBEtRQR sed for
CARRYING tO,UT THE IQIVENTI}(;),N OOZZ]BEs(Confi?uraticf)n of Mobile |
CommUNCAtiorn 8ystéM acfordifg 1 FFEMDIEMENt of Pretent iivétiior)
Accortfigliration ©f gunobitey communieationr systesn 25 aecording tora fitsincy
embodiment of the present invention will be described with reference to Fig. 1
t&?ﬁiQ§|©Ok%Ter priority than that of the cell currently used
for communication.
[0020]
In the second aspect, a first determination condition,
a second determination condition and a third determination
condition can be different; the first determination condition
can be used for determining whether or not a measurement report
is to be transmitted on the basis of the communication quality
measured by the first measurement; the second determination
condition can be used for determining whether or not a
measurement report is to be transmitted on the basis of the
communication quality measured by the second measurement; and
the third determination condition can be used for determining
whether or not a measurement report is to be transmitted on the

basis of the communication quality measured by the third

measurement.

BRIEF DESCRIPTION OF THE DRAWINGS
[0021]
[Fig. 1]

Fig. 1 is an entire configuration diagram of a mobile
communication system according to a first embodiment of the
present invention.

[Fig. 2]
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As shown in Fig. 1, the mobile communication system according to this
embodiment includes: a LIE cell #1, which is a cell of a LIE mobile
communication system and uses a frequency fl; a LIE cell #2, which is a cell
of the LIE mobile communication system and uses a frequency f2; a LIE cell
#3, which is a cell of the LIE mobile communication system and uses a
frequency f3; 5 a UTRAN cell #1, which is a cell of a UTRAN mobile
communicagior? systenfand usesad frelquancli #4 eald TR AN reell #2; whichiisra

cell of tIgééJTRAN objle communication syst nd uses a frequency f5;
R EERAN Goll BT, Bt ko oo T et AR OBhE o

system ahd uses a frequency (band) f6. 10[0024] In the example in Fig.
1, assume that a. mobile s}atio}q UE is currentl ci)mmunicatin%in the LIE clell
#3 and iS tdpablé bf MERsrng CommanCaF§Gattied v e L' 28N 411
the bl gell#2h the d FERAN €ell #ln theddFRAN; cell #2anmd the GERANment
15cell #1. [0025] ~As shown in Fig. 2, the mobile station UE according to
ti6 emBodinT&itihctides ™ hdasurement rule designation command
rgeeiver unit 11, a measurement object designation command 20 receiver
unit 12, a mapping designation command receiver unit 13, a measurement
informatibh%torage’ufit 12° ameéastirétfieAP uft ABPad aimeastretentient

report transmitterunit 16y, [0026] ithe measurementiilg designatione rirsc
command receiver unit 25 11 is configured to receive a measurement rule
desikpatirrdorfmadnitPtraRSAfitiéd Frons atrelio base station eNB through a
br[gq%qasg,ipg signal or a dedicated signal, and to then add or delete a

"measurement rule" to or from the measurement information storage unit 14.
[0027] 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 sequence diagram showing operation of the
mobile communication system according to the first embodiment

of the present invention.

BEST MODE FOR CARRYING OUT THE INVENTION

[0022]

(Configuration of Mobile Communication System according to
First Embodiment of Present Invention)

A configuration of a mobile communication system
according to a first embodiment of the present invention will
be described with reference to Fig. 1 to Fig. 5.

[0023]
As shown in Fig. 1, the mobile communication system

according to this embodiment includes: a LTE cell #1, which is
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Here, the "measurement rule” may also be referred to as a "reporting
configuration”. [0028] 5The measurement rule defines a determination
condition for determining whether or not the mobile station UE is to transmit a
measurement report based on the result of a measurement of the
communication quality of an inter-frequency cell of a frequency different from
that of the cell currently 10 used for communication. [0029] Specifically,
theqaedsurement e isl iklentifiech by @t measuseme kD Y ssrrd défirgsiancy

determipation condition defined by an “'event-type" andria "parameter” (see
i, TEL0GE0] Hefe e Thasd Fambat 00 BtEs ok CRA g 2"
determination cerditiontdefinec by the;"measbrement#djewj@@31lls a cell

20The"event-¥¥$e1'isinformationindicatin a determination condition

b O the” detéikinatioh'cShditioh defiRed by the “Messiemeht

c8irédponding
rule’T among A figst, deterarnaticncondition to erthir ¢hletaraninationmconrdition
to be described below. 25[0032] , .
system and uses a frequency f4; a UTRAN cell #2, which is a cell
of the UTRAN mobile communication system and uses a frequency
£f5; and a GERAN cell #1, which is a cell of a GERAN mobile
communication system and uses a frequency (band) f6.
[0024]

In the example in Fig. 1, assume that a mobile station
UE is currently communicating in the LTE cell #3 and is capable
of measuring communication qualities in the LTE cell #1, the
LTE cell #2, the UTRAN cell #1, the UTRAN cell #2 and the GERAN
cell #1.

[0025]

As shown in Fig. 2, the mobile station UE according to
this embodiment includes a measurement rule designation command
receiver unit 11, a measurement object designation command
receiver unit 12, a mapping designation command receiver unit
13, a measurement information storage unit 14, a measurement
unit 15 and a measurement report transmitter unit 16.

[0026]

The measurement rule designation command receiver unit
11 is configured to receive a measurement rule designation
command transmitted from a radio base station eNB through a
broadcasting signal or a dedicated signal, and to then add or

delete a “measurement rule” to or from the measurement

information storage unit 14.
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Here, the first determination condition is to determine whether or not a
measurement report is to be transmitted on the basis of the communication
quality measured in a first measurement; the second determination is to
determine whether or not a measurement report is to be transmitted on the
basis of the communication quality measured in a second measurement; the
third determination is to determine whether or not a measurement report is to
béafarydmitted on the basis of the 5 communication quality measured in a

third me%surem%%t. [Q033 Moreover, the first measureme, tmainl)é aims
er%, e me.a rement. rulé m? SO e re F]_’Fed O as
to measure the communication quality of an inter-frequency cell of a

freqtieacy thahhas attigber priodty’than that of the cell 10 currently used for
communication by the mobile station UE; the second measurement mainly
ai[r%g %g easure the communication quality of an inter-frequency cell of a
frequencyrbatbasthersame priosity @sithat of the cetncureantnused dar i on
communication by the mobile station UE; the third measurement 15 mainly

alhfis 6 Théadtire'thd catfiitmication Grality of ARSNtET-frdqietity ¢Bil df%a ©°

frequeney thad has adowenprioritydpandhat o dhe eall currentheysed foss o
communication by the mobile station UE. [0034] 20For example, the first
dBfsriihatich condition FOBBHREE Oh'thie BASIs G aoRditidl Bxpresdidir ey

shewn as (Expressiond) belewe [Q035FyCammunication, gualityiinthe-ent 1y
measurement object cell" 25 > "predetermined threshold Thl"--- (Expression

1ysed NipFe\RSI Hig SeERA determination condition is defined on the basis
of geandition expression shown as (Expression 2) below. [0036]

Specifically, the measurement rule is identified by a
“measurement-ID”, and defines a determination condition
defined by an “event-type” and a “parameter” (see Fig. 3).
[0030]

Here, the “measurement-ID" is information for
identifying a determination condition defined Dby the
“measurement rule”.

[0031]

The “event-type” is information indicating a
determination condition corresponding to the determination
condition defined by the “measurement rule”, among a first
determination condition to a third determination condition to
be described below.

[0032]

Here, the first determination condition is to determine
whether or not a measurement report is to be transmitted on the
basis of the communication quality measured in a first

measurement; the second determination is to determine whether

10



10

15

20

25

"Communication quality in the measurement object cell" + "predetermined
offset value" > "communication quality in the cell currently used for
communication" --- (Expression 2) Further, the third determination condition
is defined on 5 the basis of a condition expression shown as (Expression 3)
below. [0037] "Communication quality in the cell currently used for
communication" < "predetermined threshold Th 2", and 10 "communication
goalityin thevrreastrementaiyjectcell’ =dpredetermined thresholdhEh®asi s
(E)ép{(%ssion :IBT? . Etxamples gf. he "parameter: include the above-described
predetermined thrésholds Thito TH3, the predetermined offset value and the
likeel5{0038] dethrthiemabaver-describeddeterminationicotididionsy not a
correction values that are ,sgecific respectively to the cells may also be taken
Mo tonsTdsratioh TR Additidh 1S measuréhiaht ra§aitS Bf this commdnidhtion
qualities in-the Breaswement vd-chjecticelts andithe cellcirtentheused for
communication. The correction values are used to make switching to a
péﬂ?&ﬁér cell easier, or to make switching to a particular cell more difficult,

and are each specifiedhthreugh @ hroadcastingsigaahordedicated signalure

25[0039] Here, examples of the parameter may include a timing at which
eheh of tHE'above [deserifea commanicationt guafity medstrémentsis ©f 2

perfogmed{(time-to trigger).anyinterval at which measurement Feparts ate |
transmitted ("reporting

currently used for communication by the mobile station UE; the
second measurement mainly aims to measure the communication
quality of an inter—-frequency cell of a frequency that has the
same priority as that of the «cell currently used for
communication by the mobile station UE; the third measurement
mainly aims to measure the communication quality of an
inter—-frequency cell of a frequency that has a lower priority
than that of the cell currently used for communication by the
mobile station UE.

[0034]

For example, the first determination condition is defined

on the basis of a condition expression shown as (Expression 1)

below.
[0035]

“Communication quality in the measurement object cell”
> “predetermined threshold Thl” -++ (Expression 1)

Moreover, the second determination condition is defined
on the basis of a condition expression shown as (Expression 2)
below.

[0036]

11
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interval"), the maximum number of transmissions of measurement reports
("maximum number of reporting times") and the like. [0040] In addition, the
measurement rule designation command 5 receiver unit 11 may be
configured to delete a particular measurement rule from the measurement
information storage unit 14 and to delete the association between the
particular measurement rule and a particular measurement object, when
receiving’ameasurententrule designatiornt cemmanddesigiiating 40tdeletiof
of the particular measurament gul, [0044] ., The measurement obiect ..
de5|§nat|on command receiver unit 12 is conﬁgurecf?o receive a

measuremerdabject.designation commandttansmitted fronethe radio base)
station eNB through a 15 broadcastin%signal or a dedjcated signal,_ and to
then add oV ddiete a“fieabtirementobjelt Bt fr8ht the easurémeRt® "
infeematien sterage waih d4+ [004 2 Here; the measwement abjpetdesignation
command 20 receiver unit 12 may be configured to delete a particular

ement object from the measurement information storage unit 14, and
tq detete the association between the particular measurement object and a
particular measurement rule, when receiving a measurement object

designatidrPEeMt&Rd HeBighatihg ™25 dRietivh Gthe FATEGRY MedSGement
objg6LuE0043] 1 on " The measurement pbject defines afieguensy whese g

communication quality is to be measured, and the priority level of the
freeReRey; irrielationtedacty méBbile Statisie i eugaf object cell” >

“predetermined threshold Th3” --- (Expression 3)

Examples of the “parameter” include the above-described
predetermined thresholds Thl to Th3, the predetermined offset
value and the like.

[0038]

In the above-described determination conditions,
correction values that are specific respectively to the cells
may also be taken into consideration in addition to measurement
results of the communication gqualities in the measurement
object cells and the cell currently used for communication. The
correction values are used to make switching to a particular
cell easier, or to make switching to a particular cell more
difficult, and are each specified through a broadcasting signal
or dedicated signal.

[0039]

Here, examples of the parameter may include a timing at
which each of the above-described communication quality
measurements is performed (“time to trigger’”), an interval at

which measurement reports are transmitted (“reporting

12
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The mapping designation command receiver unit 13 is configured to receive
a "mapping designation command" transmitted from the radio base station
eNB through a 5 broadcasting signal or a dedicated signal, and to associate
a particular measurement rule with a particular measurement object in the
measurement information storage unit 14. [0045] Here, the "mapping
designation command" may also be 10 referred to as a "measurement
iderititiesd. 1 [0DAB]he msﬁhenmapphﬂgedesi@rﬁat@rw@wﬂand reCeives unitrisnis

conflgured tg (delete the ass%uatlo? é) between a}spartl Ao 1ike.

surement I’Uf(e gH(Yjﬂ a par |cular mea uremeﬁt ol%jecf 1 faom the

memwrement information storage unit 14, when receiving a mapping
deS|gnat|on command des}%]natin deletion of the assouatlon 0047

Themeadtrenientintoihationstoragedmt 14'is confighied 2016 stgre-ommand

measuresent rutes I@cemgd by the Areasurement rule designatipacommened
receiver unit 11, as shown in Fig. 3. [0048] The measurement information

SESTAGBTIE LS S Eonfigared ™ W%?é%@&%u?@ﬁ%ﬁ%ﬁé)&ssﬁé%ﬁﬁeed By

the.mgagurementobjest 29, desigratian coRimand receiver WAt $2-as shoyn
in Fig. 4. [0049] The example in Fig. 4 shows that the mobile station UE
id'EarTERY eommunicatifig WithAHRE 1LTE t2h #@eﬁﬁHﬁecﬁ%rfFeq‘E@ﬁ'ﬁth when

receiving a measurement rule designation command designating
deletion of the particular measurement rule.
[0041]

The measurement object designation command receiver unit
12 is configured to receive a measurement object designation
command transmitted from the radio base station eNB through a
broadcasting signal or a dedicated signal, and to then add or
delete a “measurement object” to or from the measurement
information storage unit 14.

[0042]

Here, the measurement object designation command
receiver unit 12 may be configured to delete a particular
measurement object from the measurement information storage
unit 14, and to delete the association between the particular
measurement object and a particular measurement rule, when
receiving a measurement object designation command designating
deletion of the particular measurement object.

[0043]

The measurement object defines a frequency whose

communication quality is to be measured, and the priority level

of the frequency, in relation to each mobile station UE.
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[0050] In the example in Fig. 4, defined are to: determine whether or not
to transmit a measurement report based on the communication quality in the
LIE cell #1 which uses the 5 frequency fl, on the basis of the determination
condition identified by "measurement-ID = #1"; determine whether or not to
transmit a measurement report based on the communication quality in the
LIE cell #2 which uses the frequency f2, on the basis of the determination
conditibhs identified by the 10 "measurement-ID = #2, #3"; determine
whether 9 not to transmit a measir.ement re ortdbased on the b 13 1
communlca?ioﬁnaqpﬁhﬂgin he 'UTRAN celf #1 Which ﬁ%ggjtﬁg]freaﬂéncy 1'34, on
thebasisafihe determinationcorditiondgentified by $meeasurementdb= #4”;
determine whether or not to transmijt a measurement report based 15 on the
cOhifiGRitatioh qdaify in the UTRAN cell#2 wiiich Uses the freqtiehty 15, of
the basisaefithedetesminatiencondition identifiech by ,'neasurementdd & #45;
and determine whether or not to transmit a measurement report based on the

cBfhafithtion BRARE TRR GERAN C8IF#1 FhRAT IS fr8§iehtys et
(Rand)-20 16, em the basisreiiberdatermination.corditonddentified by .

"measurement-I1D = #4". [0051] The measurement unit 15 is configured
td fieaslure the communication quality of an inter-frequency cell of

afrequengy,25 defined-hy, gmegsuementabiect storgehindthe measuremept
information storage unit 14. [0052] For example, the measurement unit
1598 LoRfigued &6 nfeasiite tHe SuminuhiGitioréa4lities of all the
inte-ireguency cells each of which is associated with a measurement rule
(i.e., all the inter-frequency cells for each of which a "measurement-ID" is set
in the tadleshoaprinrBig 4)samongithie imerfregleney Tellseach Usinga 1s

freguengy defined by 2,5 measyrement ohject sfored,in the measywrement
informafion storage unit 14. [0053]

particular measurement rule and a particular measurement object
from the measurement information storage unit 14, when
receiving a mapping designation command designating deletion
of the association.

[0047]

The measurement information storage unit 14 is configured
to store measurement rules received by the measurement rule
designation command receiver unit 11, as shown in Fig. 3.
[0048]

The measurement information storage unit 14 is configured
to store measurement objects received by the measurement object
designation command receiver unit 12, as shown in Fig. 4.
[0049]

The example in Fig. 4 shows that the mobile station UE
is currently communicating with the LTE cell #3 using the

frequency £3.
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The measurement report transmitter unit 16 is configured to transmit a
measurement report to the radio base station eNB, 10 when determining that
the determination condition defined by the measurement rule associated with
the measurement object is satisfied, on the basis of each of the
communication qualities measured by the measurement unit 15. [0054]
15Specifically, the measurement report transmitter unit 16 is configured to
usethe determination condition defined by a "measurement-ID", an

"event-type" and a "patameter: Included Ineachmeasurement rule stored in
i tsatetaictindb il nceo Lottt s e
therebycdeterminer2thwhether or met fo transmit armeastremest deport based

on the communication quality in the measurement object as sociated with the
nTeA8URHsh Ok, [Bth Jﬁﬁythlenex%}ﬁ?plé M Fige4l th meastr8mehtiepsit®
2bteansmitter anjt 16nis enafiglaredstoodeternming-whettier-arinet to dransmisa
measurement report based on the communication quality in the LIE cell #1,

ondRR Hdsis Or'tle RStRMMTTRUN chdiiontidertfiedrBy “hedstremein 2°
#15, determine whethelsor-aetto-transmitra Reasurementdepert-hasad.en dhe

quality in the LTE cell #2 which uses the frequency f£2, on the
basis of the determination conditions identified by the
“measurement-ID = #2, #3”; determine whether or not to transmit
a measurement report based on the communication quality in the
UTRAN cell #1 which uses the frequency f4, on the basis of the
determination condition identified by “measurement-ID = #4";
determine whether or not to transmit a measurement report based
on the communication quality in the UTRAN cell #2 which uses
the frequency f5, on the basis of the determination condition
identified by “measurement-ID = #4”; and determine whether or
not to transmit a measurement report based on the communication
quality in the GERAN cell #1 which uses the fregquency (band)
f6, on the basis of the determination condition identified by
“measurement—-ID = #4".

[0051]

The measurement unit 15 is configured to measure the
communication quality of an inter—frequency cell of a frequency
defined by a measurement object stored in the measurement
information storage unit 14.

[0052]
For example, the measurement unit 15 is configured to

measure the communication qualities of all the inter—-frequency
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communication quality in the LIE cell #2, on the basis of the determination
conditions identified by "measurement-ID = #2, #3"; determine whether or not
to transmit a measurement report based on the communication quality in the
UTRAN cell #1, on the 5 basis of the determination condition identified by
"measurement-ID = #4"; determine whether or not to transmit a measurement
report based on the communication quality in the UTRAN cell #2, on the
basislef ¢hae deténminationsconslitiors identifiech by tireastrement-1D = #4" cand
de&elrmir%% é/vheth%r or %O not to trans.mit1 meaisurement £eporf%gasw%dl on th%

a 1in C

communication qugﬁﬂ/ inthe GERAN Gall #1, on the basis of ¢
determination:condition sdeatified byiEémeasurement:|Dr=m4)'. [0056dtere; he
the measurement report transmitter unit 16 may be 15 configured to
sequentiaily Jerbim the aboveHeschBed Heterdingtish ok the calls froRy thid
oneaisingthe frequercy having dae highestpriektys Thedneasurementsepent
transmitter unit 16 may be configured not to perform the above-described
detéthiifgtish Hitet transmitting one or a 20 predetermined number of
measuyement reports. [0057] Moreover, the measurement report transmitter
unit 16 is configured to store in advance templates of the first determination
condition t&*tHE Tird TREErmirfation“chbhaitioh' 25 Shotr in (ExXpresdidn 1y 164

(Expressian 3). dochoose-pag ofthsdemplatesof the; first-determipatione s,
condition to the third determination condition specified by the
abboB-ded@ipegring that the determination condition defined by

the measurement rule associated with the measurement object is
satisfied, on the basis of each of the communication qualities
measured by the measurement unit 15.

[0054]

Specifically, the measurement report transmitter unit 16
is configured to use the determination condition defined by a
“measurement-ID”, an “event-type” and a “parameter” included
in each measurement rule stored in the measurement information
storage unit 14 as shown in Fig. 3, and to thereby determine
whether or not to transmit a measurement report based on the
communication quality in the measurement object associatedwith
the measurement rule.

[0055]

In the example in Fig. 4, the measurement report
transmitter unit 16 is configured to: determine whether or not
to transmit a measurement report based on the communication
quality in the LTE cell #1, on the basis of the determination
condition identified by “measurement-ID = #1”; determine

whether or not to transmit a measurement report based on the
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"event type", to substitute the parameter (the predetermined threshold or the
like) included in the above-described "parameter” into the chosen template of
the determination condition, and to use the resultant condition as the
determination condition for the above-described determination. 5[0058]

For example, in the case shown in Fig. 3, the measurement report transmitter
unit 16 maybe configured to substitute the parameter (predetermined
thresholdi Thi) incladed in the riparanietér cassocidte dwithh'evertitype = HI%
into the 10 template oééq first det rména%tiloeracgndjﬁon showrrg1 igéE}(Brgs%igg

etermination cg ﬁpns é en measurement. . =
1) corresponding to "event-type [","and 10 use the resultant condition as

determinationdorditioatfioe the abovede seribedhdeterminatiorenj@@s9% eport
15Moreover, the measurement report transmitter unit 16 may be onfi(gured
t6’SabStitlte fhe pATAMRtS  (preleteimlingd oftset Valdéy hdiidéd'inthg" “©
"paraneters msseciated ygthr revenittype =B2dniata ther.templaterofithes by
second determination condition shown in (Expression 2) corresponding to

4

"eVERSyPESB2" Hand ¢ t6 ULe theTEstItANE CORRIttn B8 the détetrifation

cepditiondies the ahoverdeseribed deterumination [0Q60Jon glryrthey, the the
measurement report transmitter unit 16 may be configured to substitute the
pafamiters (prédetetRined 25 titeshorbs 12, AR3§ iditaed i tiendition

"Rarameterssagsoeiated with eventypeys B3 intosthe-templateof the third
determination condition shown in (Expression 3) corresponding to "event-type
B3° el (6 wRemthe reBERaNTCOIItioncRS et iinatibn ESREMDATOF Hs

aQQX?“f’c%ﬁ@#’%ﬁe GERAN cell #1, on the basis of the determination
condition identified by “measurement-ID = #4".
[0056]

Here, the measurement report transmitter unit 16 may be
configured to sequentially perform the above-described
determination on the cells from the one using the frequency
having the highest priority. The measurement report
transmitter unit 16 may be configured not to perform the
above-described determination after transmitting one or a
predetermined number of measurement reports.

[0057]

Moreover, the measurement report transmitter unit 16 is
configured to store in advance templates of the first
determination condition to the third determination condition
shown in (Expression 1) to (Expression 3), to choose one of the
templates of the first determination condition to the third
determination condition specified by the above-described
“event type”, to substitute the parameter (the predetermined

threshold or the 1like) included 1n the above-described
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determination. [0061] It is to be noted that the templates of the
determination conditions may be different from those shown in (Expression 1)
5 to (Expression 3) described above. [0062] As shown in Fig. 5, the radio
base station eNB according to this embodiment includes a trigger detector
unit 21, a measurement rule designation command transmitter unit 22, a 10
measurement object designation command transmitter unit 23 and a mapping
désmgrationecdmmand tramsmittesanit 24063} of Thestriggerdetector onit

21,13 copfigured to detect a igger (of tansmiting a measyroment le
designation command, 5 a measurément object designation command of a

meppRing desigration cenvmand ¢0. a particular mebite statiosolE- §@Q64]i bed
Examples of the trigger are assumed to be that the state of a particular
nYobife” StAliBh G is switched from an “idle 20 state" to an "active state", that
apartieular mobile station UE performs an inter-frequency handover, that the
communication state of a particular mobile station UE in the cell currently

used for CoMittHEAtTon Satlstes d HretEtdfminet conditior @A e fikdnt

25[3065] + raddieimeasurementrulgdesignationcemmandstiansmitierURite
22 is configured to transmit a measurement rule designation command

IMRIGARGE "M ESIRERTETHID  San "eVeRERPIE! anB R "pardmeft® when 50
triggerfac trapsmitting & measurgment il designadion command 9@, the
particular mobile station UE is detected by the trigger detector unit 21.
template of the first determination condition shown in
(Expression 1) corresponding to “event-type B1”, and to use the
resultant condition as the determination condition for the
above-described determination.

[0059]

Moreover, the measurement report transmitter unit 16 may
be configured to substitute the parameter (predetermined offset
value) included in the “parameter” associated with “event-type
= B2”, into the template of the second determination condition
shown in (Expression 2) corresponding to “event-type = B2”, and
to use the resultant condition as the determination condition
for the above-described determination.

[0060]

Further, the measurement report transmitter unit 16 may
be configured to substitute the parameters (predetermined
thresholds Th2, Th3) included in the “parameters” associated
with “event-type = B3”, into the template of the third
determination condition shown in (Expression 3) corresponding
to “event-type B3”, and to use the resultant condition as the

determination condition for the above—-described
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[0066] Moreover, the measurement rule designation command 5 transmitter
unit 22 is configured to transmit a measurement rule designation command
for designating addition or deletion of a measurement rule to or from the
measurement information storage unit 14 of a particular mobile station UE.
[0067] 10The measurement object designation command transmitter unit 23
is configured to transmit a measurement object designation command
inctudingia dRAJN,. a "frequency” and a "priority level", independently from a
m[%%s&r ment rule designation command, when a trigger for transmitting a 15
measurement object designation command to a particular mobile station UE
is detected by the triggerdeteciar uttit2le{@068]es o Moreover,dh@ination
measurement object designation command transmitter ynit 23 is configured
t6 FANSMIPA TrBagurenient 20 dbjedt dEsighatior eoimmaRd fordesignating’
additionpf-deletion of)a meastremeniebject to or from the measurement
information storage unit 14 of a particular mobile station UE. [0069] The

ﬁé designation command transmitter unit 24 is 25 configured to

transmit agmapping desiggation eeramand Jopassosiating-a ragasukement ng
rule with a measurement object, to a particular mobile station UE. [OO?O} For

example, the PhappiigdesidifatitiF ommiantlansififtlerctor unit 21, a

measurement rule designation command transmitter unit 22, a
measurement object designation command transmitter unit 23 and
a mapping designation command transmitter unit 24.

[0063]

The trigger detector unit 21 is configured to detect a
trigger for transmitting a measurement rule designation command,
a measurement object designation command or a mapping
designation command to a particular mobile station UE.
[0064]

Examples of the trigger are assumed to be that the state
of a particular mobile station UE is switched from an “idle
state” to an “active state”, that a particular mobile station
UE performs an inter-frequency handover, that the communication
state of a particular mobile station UE in the cell currently
used for communication satisfies a predetermined condition, and
the like.

[0065]

The measurement rule designation command transmitter
unit 22 is configured to transmit a measurement rule designation
command including a “measurement-ID”, an “event-type” and a

“parameter’”, when a trigger for transmitting a measurement rule
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unit 24 may be configured to transmit a mapping designation command
including a single "frequency", a single "priority level" and a single or multiple
"measurement-lds”. [0071] 5Alternatively,the mapping designation command
transmitter unit 24 may be configured to transmit a mapping designation
command including a single "measurement-ID" and a single or multiple
"frequencies”. [0072] 10Here, the measurement object designation command
trdasnytier unit 28 @mdathe mappingdesigration conimand traasimitterniti24

mdaeytte)gtceoglflgyr%%éo tfransmit ac{g ggl,érement. rulezfls-:-&gnatlon command, a

measurement-object &éfsllaﬁgﬁon command and a mapping designation

contmand to a particular mobile 15 station UE, by the same signaling (a
broadcasting signal or a dedicated signal). [0073 For example, as the
same sighaling’ ah™RRE colRattsnTedonfigliration frestiye May HE T84,
20[004] 1 t t e Alternativelys thenmegsueement object desigration easrmang e
transmitter unit 23 and the mapging designation command transmitter unit 24

Ny hE EnTigred 16 F8Epbetivery transhit ¥ méasdrente At obfett desiydtion
cRRyBaRdnda-mMapRiIne 25 designatinpcammand te arparticulaymahiles ge

station UE, by different signaling (a broadcasting signal or a dedicated
Sﬁﬂﬁﬂ)l4 of a particular mobile station UE.
[0067]

The measurement object designation command transmitter
unit 23 1is configured to transmit a measurement object
designation command including a *“RAT”, a “frequency” and a
"priority level”, independently from a measurement rule
designation command, when a trigger for transmitting a
measurement object designation command to a particular mobile
station UE is detected by the trigger detector unit 21.
[0068]

Moreover, the measurement object designation command
transmitter unit 23 is configured to transmit a measurement
object designation command for designating addition or deletion
of a measurement object to or from the measurement information
storage unit 14 of a particular mobile station UE.

[0069]

The mapping designation command transmitter unit 24 is
configured to transmit a mapping designation command for
associating a measurement rule with a measurement object, to
a particular mobile station UE.

[0070]

For example, the mapping designation command transmitter
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[0075] At the time of a handover of a mobile station UE, the measurement
rule designation command transmitter unit 22 may transmit a measurement
rule designation command for designating a measurement rule to be used by
the cell that is the destination of the handover, upon receipt of a command for
triggering the 5 handover, the measurement object designation command
transmitter unit 23 may transmit a measurement object designation command
fomdesigAatiny aomeasufeémentobject to besused byrthewrelidhdeisitheat ion

destination of trt}f?ugandoveréygogergg%igt of the cgmmand for triggerin

th
handover, and the 10 mapping deSignation command transiitter unit %n%é’y

tramgalit’aanappingidesignatiomeconimaad foe axapping the measurement rule
anﬁ tg? measurement object, upon receipt of the command for triggering the
ha glovér. [0076] 15(Operation of Mobile Communication System according

to First Embediment.efiRresentiaventian) i ng Withdefereneeds FigeSmmand
eration of the mobile communication system according to the first

2 Phierit O the breséntiiveRfion Wilt be“déstrited- 20[667# = "agPing

shewngndtige B, idrateR S 10QL ihedsggeridetestornunit Zlalthe-ragio hase
station eNB detects that the state of the mobile station UE is switched from
thie Migee stite MoHheACtivEr SREN 95f0078]  In Step S1002, the

ement rule designation command transmitter unit 22 of the radio base
station eNB transmits a measurement rule designation command for
designatifir &dditibhof rReasuretRERruleP s te nf&astvemertinfoRvatiand

SIQfaf€nitter unit 23 and the mapping designation command
transmitter unit 24 may be configured to transmit a measurement
rule designation command, a measurement object designation
command and a mapping designation command to a particular mobile
station UE, by the same signaling (a broadcasting signal or a
dedicated signal).

[0073]

For example, as the same signaling, an “RRC connection
reconfiguration message” may be used.
[0074]

Alternatively, the measurement object designation
command transmitter unit 23 and the mapping designation command
transmitter unit 24 may be configured to respectively transmit
a measurement object designation command and a mapping
designation command to a particular mobile station UE, by
different signaling (a broadcasting signal or a dedicated
signal) .

[0075]

At the time of a handover of a mobile station UE, the
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unit 14 of the mobile station UE, the measurement object designation
command transmitter unit 23 of the radio base station eNB transmits a
measurement object designation command for designating addition of
measurement objects to the 5 measurement information storage unit 14 of
the mobile station UE, and the mapping designation command transmitter
unit 24 of the radio base station eNB transmits a mapping designation
cormnandriendesighatitgsassediating ofeachdftthenmeasurement rulgs may
dg:-si nate(g to be added bl){tthe easurement rule des%gt%on %O commgnd
with"the corresponding one of the meastrément objects designated 1o e’ °
added: bythesneasurement ohjectidesignation cornaand. {0793 n Step ion
31003, the measurement rule desjgnation command 15 receiver unit 11 of
tife MioHild SEatiorOE BH88 dacitoPing méaSaTEIREHt hiiés desigivaedtobe
addeddyethe received maeasurement rulerdesignationscemaand, to themand
measurement information storage unit 14 (see Fig. 3), the measurement

object YEkigidtion' Boimand recéiverthit T2 of the MoBE SEAGH UEPSaSCt
adds each-oithe neaswerment objests designated to beraddedbythe to pe

received measurement object designation command, to the measurement
ifféfnatior Storagelunita (seé g4y EritfthePmhapping dasignatieh, upon

conwnapd reeeiver unitl3 afithe;mabilestation JE @sspgiates each afdhene
measurement rules with the 25 corresponding one of the measurement

OBt Y9 tHE Prieasrepie MARRTTSRiG? BERAGE TNIP 1A L[GUB0RY tHeStapt
32004 she drigger dleteator, unit.21 of the.radig base station eNB detegtsa,, .

change "A" of the communication state of the mobile station UE in the cell
caneéntiyusetefor consmunitationt [008TNINTStepiF200Z, theemeasursrdeitr

rLéIgidg%sé'QQ%%oQﬁgn}{ggggVseiir@nsmitter unit 22 of the radio base station eNB

transmits a measurement rule designation command for designating addition
of deletion of measurement rules to or from the measurement information

St&{ag%%“li%%“oogﬁng”ﬂ?g” Station UE. and the mapping designationy,;
command transmitter unit 2 or?tHe raalo
Embodiment of Present Invention)

With reference to Fig. 6, operation of the mobile
communication system according to the first embodiment of the
present invention will be described.

[0077]

As shown in Fig. 6, in Step S1001, the trigger detector
unit 21 of the radio base station eNB detects that the state
of the mobile station UE is switched from the “idle state” to
the *“active state”.

[0078]

In Step S1002, the measurement rule designation command

transmitter unit 22 of the radio base station eNB transmits a

measurement rule designation command for designating addition

of measurement rules to the measurement information storage
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10 base station eNB transmits a mapping designation command for notifying
of a change in the associations of the measurement rules with the
measurement objects. [0082] In Step 2003, the measurement rule
designation command 15 receiver unit 11 of the mobile station UE adds or
deletes each of the measurement rules designated to be added or deleted by
the received measurement rule designation command, to or from the
mesasurérmentfinfamatiob steragé amihd (Hee Rige3)nandithemmappingject
dggisglnation.command reé:ei%/er unit, ?gtof the mgbiie3 28?@&9@ UEdc.hanEes

natlon comman ransmi r un r O ase
the asgomaﬁons oﬁfhe measuremen rlﬁes WI'&‘I the measuremen?objec Sin

the measurerment infermation sterage=urit 14 10688] die Step 3301 dhenand
tr%ggrer gete,ctor unit 21 of the radio 25 base station eNB d%ects a change hB
of tHe CORTMERTCatioh stite of thE mBbile™SFafiEA TE T th& & Cutreftly Usd
fatecompuinication f[O0844 10 Stepa330R2 uthermeasuremeniebjett station
designation command transmitter unit 23 of the radio base station eNB

tranSIifs o ReASuremsht 65t desighAtBH CoMmandTor deSighating 24 ©F

agdition-eridelgtian of measrement objecis 10 or irom Hha measeseition
information storage unit 14 of the mobile station 5 UE, and the mapping
desigtion eormimahe Fandimitér Gt 24 ot raaid base Sttt ENgEment

transenits &smapping designation cepmand farsnetfying of & ehangednthesn
associations of the measurement rules with the measurement objects. [0085]
command with the corresponding one of the measurement objects
designated to be added by the measurement object designation
command.
[0079]

In Step S1003, the measurement rule designation command
receiver unit 11 of the mobile station UE adds each of the
measurement rules designated to be added by the received
measurement rule designation command, to the measurement
information storage unit 14 (see Fig. 3), the measurement object
designation command receiver unit 12 of the mobile station UE
adds each of the measurement objects designated to be added by
the received measurement object designation command, to the
measurement information storage unit 14 (see Fig. 4), and the
mapping designation command receiver unit 13 of the mobile
station UE associates each of the measurement rules with the
corresponding one of the measurement objects in the measurement
information storage unit 14.

[0080]

In Step S2001, the trigger detector unit 21 of the radio

base station eNB detects a change “A” of the communication state
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10In Step 3003, the measurement object designation command receiver unit
12 of the mobile station UE adds or deletes each of the measurement objects
designated to be added or deleted by the received measurement object
designation command, to or from the measurement information storage unit
14 (see Fig. 4), 15 and the mapping designation command receiver unit 13 of
the mobile station UE changes the associations of the measurement rules
with théeneasuiémentabjects inkEhel measarenwent information storage ufiibr
14, 1]"10086. 20In Step 34001, the trigger detector unit 21 of the radio base
station eNB deteets that an inter-frequency handover for the mobile station
UB bas been performed. [0087] In Step 34002, the mapping designation
comman&:i 25 transrgigt&r uni£24 of the radio base station eNB transmits a 4
mapping desigRBtioh CormnTad tor RBTRJIG 6f 2 ¢iFangs 17 Bie A38ocHILHS
of the, Reasusementy utes with the ragasuressent ebjects. 088]ransmincStep
54003, the mapping designation command receiver unit 13 of the mobile

Ut OR ERAn GBS TheSassteidtiohs 6P tHE iteastréneh?RAGS HitR R t1on

mgasiresiensobjectsdn dhe speasurement informationstorage pitlsldement
5[0089] (Effects and Advantages of Mobile Communication System
atBoRIiRgG to Pirst ErhBEaIMBAHE of PresSent et station UE, and the

mapping designation command transmitter unit 24 of the radio
base station eNB transmits a mapping designation command for
notifying of a change in the associations of the measurement
rules with the measurement objects.

[0082]

In Step 2003, the measurement rule designation command
receiver unit 11 of the mobile station UE adds or deletes each
of the measurement rules designated to be added or deleted by
the received measurement rule designation command, to or from
the measurement information storage unit 14 (see Fig. 3), and
the mapping designation command receiver unit 13 of the mobile
station UE changes the associations of the measurement rules
with the measurement objects in the measurement information
storage unit 14.

[0083]

In Step S3001, the trigger detector unit 21 of the radio
base station eNB detects a change “B” of the communication state
of the mobile station UE in the cell currently used for
communication.

[0084]

In Step S3002, the measurement object designation command
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By using the mobile communication system according to this embodiment, a
measurement rule designation command and a 10 measurement object
designation command can be transmitted individually. Hence, a
determination condition for determining whether or not the mobile station UE
is to transmit a measurement report can be flexibly changed. [0090] 15The
operation of each of the mobile station UE and the radio base station eNB
mayaberinplementéd B32hafdware rasoftviarecmochile exeelited byragmits a

processor, or cor%binationdofghe%ea.t@om] 20The ﬁ)ftv%%re module may. be
M

prr“&ﬁé%a%“ %Iﬁy kin %?cs%oragee mediurn such as a R andom Adcéss 7

Memory)oa flashaneaoryna RONMeRead@nly Memert)s andERPROM om the

(Erasable Programmable R,OM),tan EEPROJ\Q (Hectfronicalgl Er,alsablg atnd
ProGrAMMEBIE ROMY: B etidter & ha?d ¢8R “a rentdvabie Hiskorastation

sk'ora
CB-ROM. 26{0092) i ng The stprage dnediunings Cannecied 410 &rprecesser,o
which allows the processor to write and read information to and from the

stotagéiediuit Aitethatively, HEstotage ftédiuth Mayibe thiegratdd hto°"
the precessosr Thesterageymediim-aaddhe iprocessak fay: be pravided innan
ASIC. The ASIC may be provided in the mobile station UE and the radio base
SEPERBS The stordgd hiédibiit afi tRB T8eeSssFay e provided as a
disgsgte;component in the mobile station UE and the radio base station 5

eNB. [0093] The present invention has been described in detail by using
the abovétdeseRbedlemBctiniEnts HEWever, aPiseshviusiienthbserskifed i d

tl}%Qétim@%tn%f\{e§§néfn¥%%ﬂﬁgkiﬁ[‘Qtstation UE adds or deletes each

of the measurement objects designated to be added or deleted
by the received measurement object designation command, to or
from the measurement information storage unit 14 (see Fig. 4),
and the mapping designation command receiver unit 13 of the
mobile station UE changes the associations of the measurement
rules with the measurement objects 1in the measurement
information storage unit 14.

[0086]

In Step S4001, the trigger detector unit 21 of the radio
base station eNB detects that an inter-frequency handover for
the mobile station UE has been performed.

[0087]

In Step 54002, the mapping designation command
transmitter unit 24 of the radio base station eNB transmits a
mapping designation command for notifying of a change in the
associations of the measurement rules with the measurement
objects.

[0088]
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10 limited to the embodiment described in this description. The present
invention can be Implemented as a modified form or a changed form without
departing from the object and scope of the present invention defined by the
scope of the claims. Thus, what is described in this description is intended to
lllustrate 15 the present invention and not to limit the present invention.
[0094] Incidentally, the entire contents of Japanese Patent Application
No. 2008299285 (#éd dn November 12, 2008y as¢ incorporatettincthee i ver

descriplan of tis applcation by 20 refegence, Industria Applicabily [000%),
AS desciibed above, the present invention can ;%rovicfe a 25 mobife
communicatiormeethodwenesa redio baise staticnthaiare capable of flexiblye

changing a determipation condition for determining whether or not a mobile
sf%ﬁ%%u B0 transthit A heastirémaht réPort. TLAIMS [1] A mobile
cogusvunication method comprising the steps of: transmitting, from a radio
base station to a mobile 5 station, a measurement rule designation command

whict 985fynatB adiftiion or Hefetiott of AfesSurEBRE pife; -1 07 System

transpiting; from the sadioase stationdto thedynehile station, ;@ pjeasurement
object designation command, which designates addition or deletion of a
lneasuréﬁﬁﬂﬂ%ﬂﬁgcﬁhe mobile communication system according to

this embodiment, a measurement rule designation command and a
measurement object designation command can be transmitted
individually. Hence, a determination condition for
determining whether or not the mobile station UE is to transmit
a measurement report can be flexibly changed.

[0090]

The operation of each of the mobile station UE and the
radio base station eNB may be implemented by hardware, a
software module executed by a processor, or a combination of
these.

[0091]

The software module may be provided in any kind of storage
medium such as a RAM (Random Access Memory), a flash memory,
a ROM (Read Only Memory), an EPROM (Erasable Programmable ROM),
an EEPROM (Electronically Erasable and Programmable ROM), a
register, a hard disk, a removable disk or a CD-ROM.

[0092]

The storage medium is connected to a processor, which
allows the processor to write and read information to and from
the storage medium. Alternatively, the storage medium may be

integrated into the processor. The storage medium and the
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10 independently from the measurement rule designation command;
transmitting, from the radio base station to the mobile station, a mapping
designation command which designates associating of the measurement
object with the measurement rule; 15storing, at the mobile station, the
measurement rule and the measurement object in association with each
other, according to the mapping designation command,; measuring, at
thre- mhikeostation ke commuhicationaquakityCof aftirtérsfrequendyecelt of aded

frequancy defined by the stored 20 measurement obigct and transitting,,
from the mobile Station to the radio base s ation, a measuremen report,
when-determiningnthatda detepminatioroeconditiar definetblay the measucerient
rule associated with the measurement object is satisfied, on the 25 basis of a
AL BN R sUiof e comimdnitation qality™ 2] THe mopiie® Stat+on
cermnunication method according to claim 1, wherein the radio base station
transmits the measurement rule designation command, the measurement
oEPeoc%%]esignation command and the mapping designation command by the
same signalingresent invention has been described in detail by

using the above-described embodiment. However, it is obvious
to those skilled in the art that the present invention is not
limited to the embodiment described in this description. The
present invention can be implemented as a modified form or a
changed form without departing from the object and scope of the
present invention defined by the scope of the claims. Thus,
what is described in this description is intended to illustrate
the present invention and not to limit the present invention.
[0094]

Incidentally, the entire contents of Japanese Patent
Application No. 2008-290205 (filed on November 12, 2008) are
incorporated in the description of this application by

reference.

Industrial Applicability
[0095]

As described above, the present invention can provide a
mobile communication method and a radio base station that are
capable of flexibly changing a determination condition for
determining whether or not a mobile station UE is to transmit

a measurement report.
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5[3]The mobile communication method according to claim 1, further
comprising the step of: deleting, at the mobile station, the association
between the measurement rule and the measurement object, based on the
mapping designation command. 10 [4]The mobile communication method
according to claim 1, wherein the measuring of the communication quality
comprises: a first measurement for measuring a communication quality 15 of
an inter-frequency cell of a frequenCkiENEhg a higher priority than that of a
cell currently used for communication; a second measurement for measuring
a communication quality of an inter-frequency cell of a frequency having the
samie prinrity as thatofuthencelk currently tised fosn2d-cemmunicationsandof :
a third measurement for measuring a communication %ualitx of an

|

inter-freqUeHes/ el 6f 4 fre§h8Rcy haviRg @ IBRET pribfty than tRatfof 1hE t&f
csfr@ﬂi_lym,sedafqrr@@mu&hc@afﬁi@n. 25[%] Theswnobile commuaicationametihad n
agggggggéggkgghﬁiion or deletion of a measurement rule;
transmitting, from the radio base station to the mobile
station, a measurement object designation command, which
designates addition or deletion of a measurement object,
independently from the measurement rule designation command;
transmitting, from the radio base station to the mobile
station, a mapping designation command which designates
associating of the measurement object with the measurement
rule;
storing, at the mobile station, the measurement rule and
the measurement object in association with each other,
according to the mapping designation command;
measuring, at themobile station, a communication quality
of an inter-frequency cell of a frequency defined by the stored
measurement object; and
transmitting, from the mobile station to the radio base
station, a measurement report, when determining that a
determination condition defined by the measurement rule

associated with the measurement object is satisfied, on the

basis of a measurement result of the communication quality.

[2] The mobile communication method according to claim 1,
wherein

the radio base station transmits the measurement rule
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wherein a first determination condition, a second determination condition and
a third determination condition are different; the first determination condition
is used for determining whether or not a measurement report is to be
transmitted on the basis of the communication quality measured by the first
measurement; the second determination condition is used for 5 determining
whether or not a measurement report is to be transmitted on the basis of the
copmmgnication qualityaneasurtgtebyrthe secendeasuiementdard gnatthen
third dete&mina&ior% condition js usecg for detﬁr.minin wheth ror n(%tha
meaturement report is to b transmitied on the 10 basis of the” - °2™°
cemmuanication quality measured by the third measurement. [6]A radio base
station comprising: a measurement object designation command transmitter
15 unit configured to transmit, to a mobile station, a measurement object
designatinfecammand which designades addition arcdeletionoftes claim 1,
measurement object defining a frequency used in a cell in which the mobile

station 8o TeaS U A ommunication quality; 20a measurement rule
designatigm eemmanddransmitier Uliktation, the association between

the measurement rule and the measurement object, based on the

mapping designation command.

[4] The mobile communication method according to claim 1,
wherein

the measuring of the communication quality comprises:

a first measurement for measuring a communication quality
of an inter-frequency cell of a frequency having a higher
priority than that of a cell currently used for communication;

a second measurement for measuring a communication
quality of an inter—-frequency cell of a frequency having the
same priority as that of the «cell currently used for
communication; and

a third measurement for measuring a communication quality
of an inter-frequency cell of a frequency having a lower

priority than that of the cell currently used for communication.

[5] The mobile communication method according to claim 4,
wherein

a first determination condition, a second determination
condition and a third determination condition are different;

the first determination condition is used for determining
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configured to transmit, to the mobile station, a measurement rule designation
command, which designates addition or deletion of a measurement rule
defining a determination condition for determining whether or not the mobile
station is to transmit 25 a measurement report to the radio base station,
Independently from the measurement object designation command; and
a mapping designation command transmitter unit configured to transmit, to
thénatdile station, a meppimgoesigmationr conmandavhicindesighatesn the
agsomatln tg]e meas remejgt object Wth the measuregﬁe]gt rul%eL g’he
to

&.Jb communication gua é’ easure
radio base station according to claim erein tine measuremen jeC

designatienecaommand transmitter 5 unit and the mapping designation
command transmltter unit are conﬁgured to transmit the measurement rule

designatiottcommany’ thé MeALUreRient bbjed desighation Comhisid and™

the mapping designatinacosimand by theeeemeemgnahnggﬁ@f&]me mabilee
communication method according to claim 1, further comprising the step of:

dbteiiifirig; o e Fidio Bade Station \inatRE? oF ot tRe THob %t‘ﬁﬁSﬁ% %

petformean dderdraguency handovesnbased on the measurement report. 15
[9]The radio base station according to claim 6, wherein the radio base
station is @@nﬁ@&@dﬁ%@é@ﬁﬂﬁ%%éﬁ%ﬁib‘?m the HisHilestatrrfiston 119

perormandnterstreguency.bandaver.ased on theyneasyrement E8POH-tne

basis of the communication quality measured by the third

measurement.

[6] A radio base station comprising:

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

a measurement rule designation command transmitter unit
configured to transmit, to the mobile station, a measurement
rule designation command, which designates addition or deletion
of a measurement rule defining a determination condition for
determining whether or not the mobile station is to transmit
a measurement report to the radio base station, independently
from the measurement object designation command; and

a mapping designation command transmitter unit
configured to transmit, to the mobile station, a mapping

designation command which designates associating of the
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measurement object with the measurement rule.

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

designation command by the same signaling.

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

determining, at the radio base station, whether or not
the mobile station is to perform an inter-frequency handover,

based on the measurement report.

[9] The radio base station according to claim 6, wherein
the radio base station is configured to determine whether
or not the mobile station is to perform an inter-frequency

handover, based on the measurement report.
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