DESCRI PTION Title of Invention RADI O COMMUNI CATI ON

TERM NAL AND RADI O 5 COMMUNI CATI ON METHOD Technical Field [ 0001]
The present invention relates to a radi o communi cation termnal and a
radi o communi cation nmethod which transmt and receive data to and
from 10a base station. Background Art [0002] The 3GPP (3rd Generation
Partnership Project) which is an international nobile comunication
st andardi zati on group has started the 15 standardi zati on of

LTE- Advanced (Long Term Evol uti oDESIVRBHTHONLTE-A) as a fourth
generation nobile comunication system As disclosed in Non Patent

Li teratur ]1é LTE: A, a relay technology of relaying radio signals
by using a4 gn%}ié?r{m has been studied with the goals of

cover age expansRaDnCOMPEINIFATTIPNCPERRIINARANIOGIIDIThe rel ay

t echnolk.ogy %\%,‘J[r C‘}?ﬁ NR@E’T%& reference to Fig. 12. Fig. 12 is a

dlagramll ati'ng ‘a sys ich relays radio signals using the
relay technology. In Fig. 12, eNB represents a base station, RN

repr esent SeahfiehByiel@de, and UE represents a radi o conmuni cati on
term nal . UEL re ents di o gonmuni cati on termn nal
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t erm nal mmd&c@m@ﬁor{ 0o td weich, transthifEny rébivealsatage and from

i ndi vipdual, e8klstddh@s in eNB is being studied, and thus, when viewed
fromUE, RN can also be regarded as one cell like eNB. eNB is
connected to a network by w red conmunication, whereas RN 30 is
connect ed BagkgMBindyAsti r el ess communi cati on. A comuni cati on channel

connect | ngodig W9E0 aéianda et 3u6Rlsed ARk GhARELy 00 the

ot her han a conmuni ca annél “connéec r RN and

UE i s cal Fi¢rastioralageb %m@mnwatwpﬂmgsﬁam%tenrbgmuod}awgrtéﬁhthﬁ a
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channel . Fatenidrteirpiire hnsdiE: As rgrkdystechnelbgy phirel iging ¢’ dmssigialn byl

of RN [ Ongﬁig al"?élﬁ?_rl nehe '@RNU' ?ﬂa@%@&@ auldied %ﬂﬂ?{;heaé}gﬂé BEcAesgRsS channel

are allocated i.n t gcsama uenc andw dt h, RN perforns

transmi ssFORALHGR an apacity 1mp rovenient.
‘ 20 [0008] The relay technology will be described with reference to Fig. 12. Fig.

12 is a diagram illustrating a system which relays radio signals using the

relay technology. In Fig. 12, eNB represents a base station, RN represents

a relay node, and UE represents a radio communication terminal. Further,

UE1 represents a radio communication terminal connected to eNB, and UE2
25 represents a radic communication terminal connected to RN.

[0004] Here, in LTE-A, RN having an individual cell ID as in eNB is being

studied, and thus, when viewed from UE, RN can also be regarded as one cell

like eNB.

eNB is connected to a network by wired communication, whereas RN

30 is connected to eNB by wireless communication. A communication channel

connecting between RN and eNB is called a backhaul channel. On the other

hand, a communication channel connecting between eNB or RN and UE is

called an access channel.

(0005] A radio relay system in a downlink channel (Down Link, DL) will be
35 described with reference to Fig. 12. Fig. 12 is a diagram illustrating a radio

relay system in the velated art. RN receives signals from eNB in the



5 reception at the sane tine, |oop-back interference occurs. For this
reason, RN cannot performtransm ssion and reception at the sane
time. Thus, in LTE-A a relay nethod is being studied in which the
backhaul channel and the access channel of RN are allocated while
being divided by the tine domain (on a subframe basis). 10 [0007] A
relay nmethod in the related art in which a backhaul channel and an
access channel of RN are allocated while being divided by the tine
domai n ( orbazkbabl chammdbasFeithen R lttacamitosignald todéEddsdhe beaksni t h
reference 1i@2nFeDef R, Fig. 13 is a diagramillustrating a subfrane
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defi ned Ir}eé)eii)tigﬂidbﬁdaﬁégl&'UEQSI dered. [0012] The MBSFN subfranme is a
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25 [0009] As described above, in RN, the subframes of the subframe numbers
[n+2, n+6] serve as the backhaul channel of RN, and the other subframes of
the subframe numbers [n, n+1, n+3, n+4 and n+5] serve as the access
channel of RN.
[0010] However, if RN transmits no signal in the subframes where RN

30 serves as the backhaul channel, a problem occurs that a measurement
operation of measuring the quality of RN does not function at UE of LTE
which has not ascertained the presence of RN.
[0011] As a method of solving this problem, in LTE-A, using an MBSFN
(Multicast/Broadcast over Single Frequency Network) subframe defined in

35 LTE is being considered.
[0012] The MBSFN subframe is a subframe which is prepared to realize an



usi ng the MBSFN subfranme as the reception subfranme of the backhaul
channel . Specifically, RN transmts the control information specific
to the 10 RN cell at the first two synbols of the MBSFN subfrane, and
does not transnmit data for the MBMS but receives signals fromeNB in
the domains of the third and subsequent synbols of the MBSFN
subframe. [0014] In this description, the MBSFN subfrane as nentioned
above will be called an "MBSFN subfranme that RN uses as the
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Rel ease 8
( ?1e1 ‘eby maintain communication. This is called handover.

Hereinafter, eNB or RN will be also called a “cell”, and a cell which
communicates with UE will be also called an “own cell”.

25 [0016] In order to perform the handover, it is necessary that UE measures
signal power from a cell which is present in the vicinity of the cell in
communication therewith (the cell which is present in the vicinity of the own
cell may be called a neighbor cell). Inthe 3GPP LTE, a process of
measuring signal power or signal quality from this neighbor cell is called

30 measurement.

[0017] Inthe measurement, a cell instructs UR to measure received power
or quality from a neighbor cell, and UE measuxres the received power from
the neighbor cell and notifies the own cell of the measurement result. UE
performs the measurement using a reference signal (RS) or a

35 synchronization signal generated on the basis of a cell-specific series.

[0018] In the measurement of LTE, as disclosed in Non Patent Literature 2,



10 Summary of Invention Technical Problem[0020] In LTE, as
measurenent in a case where an MBSFN subframe is present, the
follow ng operations are perfornmed, for exanple. Firstly, a cell 15
notifies UE, which is under the control of the cell, of the position
of the MBSFN subfranme in SIB2 (SystemInformation Block 2) which
notifies systeminformation. [0021] As described above, since the
MBSFN subfrane is originally prepared to realize the MBMS servi ce,
UE, in parEcneamured RERM(Referea0e SigrogMereivet Pawerher REBINRefbfaraee

is also prﬁ%ﬁ&fRéd?en‘&é?ﬁQﬁQh%b%‘in%?cbll stmEB?ei’é’?él:c'é' stybflr ame of the

own cel | | E 1's capabl e perform ng a measurenent operation
suitable for the MBSFN subfrane, in the MBSFN subfranme of the own
cell. For @ixatigmh &istTI E may perform measurenment using only the first

two s rm neasurenent in the 25 MBSFN subframe, or
may p)érg})orﬁonmyﬁﬂ%q‘ltéﬁ%]t% ions. [0022] In LTE-A, when RN uses the
MBSEN subf P%@ a@m%eahéktﬁfaﬁtmetlhé | BR36. Hlsdev A dr (QOPHO2) Barthesn of

t he " VBSFM&rbicearBtd foatE- B’Tmmlyaﬁsat heyhacihety Eeldsse®)fferent i n

each RN. In thi t, t

the own cel ﬁ?@?aasnﬁ‘éteWRl SW:?(? gﬂél %88'@@5%'8?,}’% S 23]
Here, the Iamlmweasmm@s(ﬂdeam smit signals so as to receive
signahg fromeNB in the donmains of the third and subsequent synbol s
of the Nﬁggl\l subf rre that RN uses as the backhaul”. In a case where
RN whi ch 0t’“slgnals in the "MBSFN subfrane that RN
uses as 35[‘ethmcthkdtﬂenh:t is not a target cell of neasurenent in TIE,

iT no si 9{)[?62#]?1% Eg‘ﬂ:s %%@ﬁg&éﬁ@ﬁ ffa 6oL %ﬁPPe“?ﬁ EWB@:N ddbflain§GEN ON

t he side Interference 1n si target cel] is
reduced. oot the oHopeng eperativpa due erdmmed. fonexampliet Hiwtly, prel
st at e1shentiffee UBDI®hichrie neei bhé bentsdlptahs céll thhb@omtoglatf teel | is

reduced, 3 REQR} S{Bf%ﬁlﬁ hid sttﬁgt(s%'te%{ F3rR566h B10E! HPeRi AR A% based

on the neasureient resul
system information.

[0021] As described above, since the MBSFN subframe is originally
prepared to realize the MBMS service, UE, in particular, UE in LTE
20  recognizes that the MBSFN subframe is also present in the neighbor cell, in
the MBSFN subframe of the own cell. Thus, UE is capable of performing a
measurement operation suitable for the MBSFN subframe, in the MBSFN
subframe of the own cell. For example, UE may perform measurement
using only the first two symbols, may not perform measurement in the
25 MBSFN subframe, or may perform similar operations.
[0022] In LTE-A, when RN uses the MBSFN subframe as the backhaul,
there is a case where the position of the “MBSFN subframe that RN uses as
the backhaul” is different in each RN. In this case, a subframe which is not
the MBSFN subframe of the own cell serves as the MBSFN subframe in a
30 neighbor RN.
[0023] Here, the neighbor RN does not transmit signals so as to receive
signals from eNB in the domains of the third and subsequent symbols of the
“MBSFN subframe that RN uses as the backhaul”. In a case where RN
which does not transmit signals in the “MBSFN subframe that RN uses as
35  the backhaul” is not a target cell of measurement in UE, if no signal is
transmitted from the corresponding RN, it is seen on the side of UE that



5 actual quality in which interference is present. For exanple, if UE
recogni zes that the quality based on the neasurenent result is
superior to the actual quality and perforns handover, there is a
problemin that a cell which is a handover destination cannot achi eve
a throughput expected on the basis of the nmeasurenent result by UE.
10 [0025] An object of the present invention is to provide a radio
comuni cation term nal and a radi o communi cati on nmet hod which are
capabl e ofintedesencain sigahlstfyomrthe sargeticedtis oeduwsieth a handover

desti nati qpo4]t fr (eGH: 9(%% ﬂl%)ﬁs%tljelrhéﬁl dftthg @altggt Eél?ﬁ* gg}:é[tgq'ﬁﬁél JH@

pr esent invention proviades a ra 1 on
capabl e ofm&aﬁ%ﬁﬁ%a% thegsignals w%&b@tgﬁgﬁﬁ%ﬂalwdaw?@%pl al%ﬂﬁ’é
radi o corrmhat aftelrfdr deetirs iveb N Quatitybasal sretled Mmehsueintdhtreselt wad

contr o, | NELIRALAR, LGS 18 ALBIRL La0.LE! LG LopeassEeTent o

ITE&SUI’I ng a nhel gbﬁ or ce , an ex ext racts
i nformati dﬁCQﬁm@ﬁSSt@l@t r&hmuah aeﬂ@nn@v@stu%ﬂmme@hmﬁtdt wmrmﬁmd,

which is ahsubiuamR e had PelsirikHIHISS), BherRfis @ pibglé%i i 1040 4 bl
rel ay node co nected to t ebaestatlgadl}ﬁﬁg rgh from

t
[ nf of mat | GHUPRISE HegAPEer s tHRALOR e it SERRUBS i ch
perforns tthebmaﬂrthermﬂasummemjtﬂsumw basis, based on the

ext raghed [hpsar KRLAAL R hOBr AL HABRUMES S, w@ma@a%%famnt shoul d be

per f or nmed,; a transmtte ich transmts a result of
measur enefeTTRURIGAtiAR e I%ltna ?Wa adfade%omwwc%wbmefmﬂmlwmhe
rag:c 0 compabbtdfmdsatmggtpialith%emmmh iofitiex Widch &andbwm%lu;nageﬁ a
subf ranme rame ere the neasurenent 30 shou e
per for ned\%;llt%mléﬁﬁ%%&?g "MBSFN subfrane used as a backhaul in the
rel ay node connected to the base station, fromthe information
rel at npg tsa,mﬂi@]maamm@ﬁent and the rreasurerrent section perforns the
nmeasur ene 0%3 g sub rane
0

$1 (ﬁe VBSFN .s%bf rane.. 59028]

In the radi o commuii cat b SAVE %Orﬁ Wé’l‘” e(SrPelar %B?ngumé%é?r{/geé“llﬂ 35
control i nfloehis ¢anableof mmgm%élnwahrmbaa@rsta’@mam agelay ndve, the
measur em3@Edﬁfcoﬁﬁﬂﬁﬁfc‘aﬂgnt’cgﬁnﬁiﬁ|1h(t,1ﬁdﬁ{g ta'l%cél%lgaﬁ% ebivel e&lltlllg] ng
the informati on,on .t rane er.e t he measureman% houl d .be
per f or med OF B ’Pﬁéngé@é“%‘t‘ﬁ?‘ln% lwlflﬁémgéf’é’?/ear%‘&l%mﬁﬂ ghmeasuring
connegpi omluahs:st phanemhbof celbierr extiractonmhich extradn itformatiain. orf #029] I n
the radi 0 GRIUHY GALIOMGE V\%@&%ﬁeg% ?ﬁo@l)&t ér? 11:[\%? %ﬂﬁ&% i®a subframe

informatio on asufra 6{: esu e neasur enent
shoul d be FBP%’E}a&ﬁHIW%OTh aalrgnrefsémélw %O%w%t%l%@@haul

in a rel apasodatishiicpetrforinbe, fiemaherinflencaivneelfihd o theanbasgesileat; on
A e O mb e ek R oMU B AL D A Rl Yo Bl g g MO0

rel ay nodés neasure

the neasubapisnbassdan e exdrassed mfntmﬁﬁenmatb@rs@hﬁwm%whal s r ane
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[ 0030] The orres onds r adi o

t
comuni catl?%}]fggiﬁ}ﬁ%g%‘/g@}ﬁlfn%nﬁm%g%ﬁ%ﬁﬁﬁq %ta nos r‘l? 995 wi th a base
station of0G27 elmathevsdko cothmumckitiorcErminak@tel onractonextadcts ncl udi ng:

a recei veininaRioh®nel ¥&5frame which is the subframe where the measurement

30 should be performed and is not an MBSFN subframe used as a backhaul in
the relay node connected to the base station, from the information relating to
the measurement, and the measurement section performs the measurement
in the subframe which is not the MBSFN subframe.
[0028] In the radio communication terminal, the receiver receives the

35  control information including the information relating to the measurement
of measuring the quality of the neighbor cell including the information on the



15 a reference signal of a neighbor cell and control information
relating to the radio communi cation termnal; an extractor which
extracts instruction information for perform ng neasurenent of
nmeasuring quality of the neighbor cell, fromthe control information
a detector which detects a subframe where the neasurenent should be
performed using the reference 20 signal of the neighbor cell based on
the extracted instruction information; a neasurenent section which
perforns tswbirasas wheretie npasinentet sbpelll sapérfameedifore thabase

measur eﬁe%aﬁ&?Hi %@Fel&?h%@é e@ﬁ'eh ?snéic&lﬁercaeﬁ %&&ﬁéﬁm 'bffhet FAAgM t 55"

result of the neasurenent base station or the relay node.
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basis, position information on a first subframe which is a candidate where
the measurement should be performed in a relay node which is the relay
node connected to the base station and belongs to a relay node group
including a plurality of neighbor relay nodes, from the information relating

35  tothe measurement; a detector which measures received power on a
subframe basis in the relay node group based on the extracted position



25 information relating to the radio comuni cation termnal;
extracting instruction information for perform ng neasurenent of
measuring quality of the neighbor cell, fromthe control information
detecting a subframe where the nmeasurenent shoul d be performed using
the reference signal of the neighbor cell based on the extracted
instruction information; performng the 30 neasurenent in the

det ected subfrane where the neasurenent shoul d be perforned; and
transmi ttiindpranateguin thof fitdtsurfmse amb tie tafetenee bipsal sf td neighboit he
rel ay nodeel| 0RFEkecthenRs £38nhodd WAL PHICAIRR B ARS: hidt B o

conmmuni cati o used in di o co nication term na chis
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node conné t he base station and belongs to a relay node group
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subf rane. vantageous to t he
radi o comyeastEenent: therigrmang Apgimeneureaegng eambmumistah@bm@f
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instruction information for performing measurement of measuring quality of
the neighbor cell, from the control information; detecting a subframe where
the measurement should be performed using the reference signal of the
neighbor cell based on the extracted instruction information; performing the
30 measurement in the detected subframe where the measurement should be
performed; and transmitting a result of the measurement to the base station
or the relay node.
[0034] The present invention also provides a radio communication method
used in a radio communication terminal which is capable of communicating
35  with a base station or a relay node, the radio communication method
including: receiving a reference signal of a neighbor cell, information relating



Fig. 5is a block diagramillustrating a configuration of a radio
communi cation termnal 100 according to the first enbodi ment. 35Fig.
6 is a block diagramillustrating a configuration of a base station
apparatus 200 according to the first enbodi nent. Fig. 7is a
bl ock diagramillustrating a configuration of a radi o comrunication
termnal 500 which is a nodification of the radio comrunication

term nal 100. Fig. 8 is adiagramillustrating a radio
rel ay systtermeassweuienyof meas@ring quabityeofiidei meeghbarfeeilienduroas st
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comupicatseend @fbfiaiaé. 100 is referred to as UE, the base station 200
is referred to as eNB, and the relay stations 310 and 320 are

referred to as RN1 and RN2,
Advantageous Effects of Invention

[0035] According to the radio communication terminal and the radio
communication method of the present invention, as UE performs

20 measurement for handover in subframes, which are not used as the backhaul
in a plurality of RNs connected to one eNB, where signals from the plurality
of RNs are transmitted, it is possible to measure quality in communication
with a handover destination with high accuracy.

25  Brief Description of Drawings
[0036] Fig. 1is a diagram illustrating a radio relay system according to a
first embodiment of the present invention.
Fig. 2 1s a diagram illustrating downlink subframes in Fig. 1.
Fig. 3 is a diagram illustrating a bit map of subframes where
30 measurement is performed in Fig. 2.
Fig. 4 is a diagram illustrating subframes where measurement is
performed in Fig. 2.
Fig. 5 1s a block diagram illustrating a configuration of a radio
communication terminal 100 according to the first embodiment.
35 Fig. 6 is a block diagram illustrating a configuration of a base station
apparatus 200 according to the first embodiment.



30respectively. Hereinafter, in the first enbodinent, as studied in

LTE-A, RN1 and RN2 have an individual cell ID, in asimlar way to
eNB. Thus, when viewed from UE, RNL and RN2 may be consi dered as one
cell, respectively, in a simlar way to eNB. 35Hereinafter, in the

first enbodi ment, as studied in LTE-A, a relay nmethod of dividing a
backhaul channel and an access channel of RN by tinme domains (on a
subfranme basis) for allocation is used. [0039] Here, in the radio
relay system shdim 7 iz £blpck Hiagranoilhisoextitte £ dofhuaedngdal ialdyo based

on a neas . i1, . qual i ver,. desti nation
are consi (Lj%rﬁg}égh}f:hgagrtélcﬁg%l%@Pﬂemgq?}dﬁ'g(%/dlggartg?{]@{t]%%tlo déodi nferiority
of the meddmerpiatipadermingd 108e actual quality and a second error
due to superi orifiy ®is 4 hivghBASUGEFalhg 8l 118y bhgtearhdabdigidabial v

[ 0040] _As an e aﬁlg of togfc;cgrre_nce of the first error, there'is a
case wher &CEHAT BUPRHTIERL TS RELTRE BYPYHRE basi s of the measur ement

result cannot bEipihtisinddgrandHustretigh domalivdnddiemerest Figadi on is
determ ned on t g basik$ Wbl QidehE8mBREUELSIRY oJBS-htiofYELMREe I N @
case where_ the actual q%ghl t%/ ‘gf tpe hand%\éfr ge(i,tl nation is nmuch
inferior t6AtAR2RRAAIPEFEH Acruding to theseeong sepedindgttcs are inferi or
conpared wi th tRée.tlilne addbdr didgamtallestrasinger donfigedatidh bfanati vel y,

t here-iys et j..niai i i ] On
the ofher TRRREat IRl oo BB A TRicHliBh RO AR Y o e 0Ot
there is &RReEMgREr e characteristics superior to the characteristics

expect ed on t heFhadgi2ssef dibpemeRsstietingth raditdla aystos idlthaivaRded n

t he handover destination. As the errors between the neasurenent
result and E'he actual quality of the handover destination, the first
error has a si ghi#ildane diagrare adestrating archefigadition ef dopwdysk em shown

in Figs 1subfaRaikad addlly htehs@aotkk RNARME.arfhus, it is preferable to
avoid the occurrence of the first error. [0042] Accordingly, in a

case where the quality of the handover destination is changed, if UE
per f or ns Adedasrfen€arrying vhéloesdiosf the worst quality to i nform eNB

of the regghdz] (HirdteOSBhRLE) to avoid the above-described first

25error. . . . . . .
Hereinafter, a first embodiment of the present invention will be

20  described with reference to Figs. 1 to 7.

Firstly, a radio relay system in the first embodiment of the present
invention will be described. Fig. 1is a diagram illustrating the radio relay
system according to the first embodiment of the present invention. In Fig. 1,
eNB represents a base station (base station apparatus) 200, RN1 and RN2

25 represent relay stations 310 and 320, and UE represents a radio
communication terminal 100, respectively.
[0038] Hereinafter, in the first embodiment, the radio communication
terminal 100 is referred to as UE, the base station 200 is referred to as eNB,
and the relay stations 310 and 320 are referred to as RN1 and RN2,

30 respectively.

Hereinafter, in the first embodiment, as studied in LTE-A, RN1 and
RNZ2 have an individual cell ID, in a similar way to eNB. Thus, when
viewed from UE, RN1 and RN2 may be considered as one cell, respectively, in
a similar way to eNB.

35 Hereinafter, in the first embodiment, as studied in LTE-A, a relay
method of dividing a backhaul channel and an access channel of RN by time



[0043] Here, the worst quality refers to quality based on the
measurenent result in a case where interference is the strongest due
to signals transmtted fromthe own cell and a different cell. [0044]
That is, at the timng when the neighbor RN1 and RN2 transmt 30
signals, UE may perform measurenent. In other words, in subframes

whi ch are not an "MBSFN subfranme that RN uses as a backhaul" in the
nei ghbor RN1 and RN2, UE perfornms measurenent. [0045] Here, the

nei ghbor RNmaihesn hebfranze as® faheHecdthm swsedel | is RN, an RN to

whi ch UE '[§0§§]”@Fe% %%Qaﬁﬁcﬁfeﬁaﬂ%tgﬁ %&ﬁﬂl kY El\ﬁl\%\lﬁs 8)4&}1?1%35 the
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char act er ilstridovef dédiﬁldﬂcﬁﬁ@@tcoﬁﬁmmm MThd érrbiainclide PAFtTHe: due to

nmeasur eme th I h "
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s 8 U e b AL SO O Db B LSTER, L0 By el G008
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signal in cthacSenhémMe[mﬂecﬂol c{oﬁﬁﬂﬂ]ed Wit eeetivrshedble hdiglosegiwl s from

eNB, RNL ?M% ' nﬂ%&?ﬁ%‘f@({lg}e SU 2 L:glse 1{[11511!' U]f”%m&ﬁam@gly' Thus,

fromt he ol nt rARes , +71
becone sul?f’%lcﬁﬂowl ch interference conponents becone the highest

l[ n a gase [WMEI]eOlﬂietal@wtﬁéieﬁén@fastdlﬁefteﬁhﬁl&bﬂ'roc@lﬁﬁbﬁcd &F the rsfeéb’ﬂl??&ml
00501 Ac

di t
Lo re 20" TRELA dase W dRE ChRf e TRES IR 10hnd ARLRELAIARE R8eeiRa
whi ch t he oneds bagrsenitthe mqﬁ@m@nﬁeﬁlesﬁx@oml] beTplatrines], inlegwridores
rrewgg l; rN e rsrﬁ g'fb?ﬁﬁaﬁl&@ ngk glli@ﬁflofs"@git%e'eﬁ thg%néé;sﬁf# élﬁi!ﬁfgé@}hﬁtc&‘%&ﬁgﬁ Qﬁtblgiﬁ he
RNs. 25 [ 898 E‘?E %ﬁ’&%ﬁﬁtﬁg? %Sr‘il%!‘b"r?pltﬁ %%S aelé?}el&filsr? BlenLiqR 1gtuence
real i zbngonhbe rreémmemWsterh s?hlamlnwﬂ’lgl i, ¢dmeppedseth therbodindertrow | |
be descri @Hlsv“ltﬁggal'%@ft%?&ﬁg?@@a@&d g%cc% Eﬂcehof tﬂjg 1,90 ?ﬁ]m eNB, RNl and

RN2 notify UE,of ranes ere or m neasur enent .
Then, TI E QR4 ofteor B feiaee FHhors 8he gBALEHRI e andoyps dptination

measur enend clsdrgeddifieE perfopmsatdeafu@idht ih thecdreafthamorithaialeiio RN1

backnaur - adscs ORR 5t Ba sl 155 poRHE (R B St o B e
posi t#@n 6Fr%he "MBSFN subfranes that RN uses as the backhaur. 35

[ 0055] Théoee3i Hesd) thé vsfoﬁ‘@t M3 Nef#B 6 dUR1iEBAseRN GRS mAaSs dBfent

gﬁc Ilgllliu;n &Iesus‘.lr| iir{ g %asaenv%?lgw inteéer elencégl 19 the s?tlongesg %ug (%(r)] ts{g%lalsl nformation

transmitted from the own cell and a different cell.
[0044] That is, at the timing when the neighbor RN1 and RN2 transmit
30 signals, UE may perform measurement. In other words, in subframes
which are not an “MBSFN subframe that RN uses as a backhaul” in the
neighbor RN1 and RN2, UE performs measurement.
[0045] Here, the neighbor RN refers to, in a case where the own cell is RN,
an RN to which UE is connected and other RNs connected to eNB to which
35 the RN is connected, and refers to, in a case where the own cell is eNB, RNs
connected to the eNB.

10



RN2 (including control information on an upper layer). [0056]
Further, by notifying position information on the "MBSFN subfrane
that RN uses as the backhaul ", relating to other RNs connected to
eNB, in the control information on RN1 and RN2, it is possible to
share the position 5 information on the "MBSFN subfranme that RN uses
as the backhaul” in each RN, even anmong RN1, RN2 and the other RNs.
[0057] That is, eNB, RNl and RN2 can recogni ze the position

i nf or mat i dAOGE] tcfslseiesctbbechaWev\bne: hhmtmmhddfethé pBSieNt suiifodinrest tshat
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subf r anes Ns‘—‘é‘@ @@Qﬂ@t Risge e the bagkh
measur ene®Nshoul d be perforned, in the nei ghbor RNs [0058] As a

e or o P58 e Lo AEBUPLE ARFSMbSLE RS EISNL SROUI ¢, be

perfor rred Fanee 15 where

measur erreﬂ@fnbm]éﬁlleét B’éubérdle@@m W}thaleﬁl‘ﬁnﬂmb) Bigsal ﬁﬁﬂl‘?@d Kg. 2isa

t atnu:c at i nglisfiens UnidtAmRs: WHehEnREDE) 6&PRAines R % 1bfe pe{ for m%'dt to f

notify an 0 ifica e o]

Cobf r amos 1008 1o eI Bt tisr SGie AN dhesuB s « ERR RN

wher e neasetesuhfrages bhduind6bes pler MBSFN bybfaaties thapRIN tideskze the

ge; cr urergg b‘g'ckﬂalﬁlef STRIS eRm? d%bgno%aﬁggn% ggiﬁaﬁlﬁtwém¢%by§¢%§ 9

in Fig. 2 n*ﬁ@oe%ﬁmﬁ@#% $% SEiS S@af{rews utibras ﬁ\éﬁﬁﬁ"ﬁﬁﬁhﬁarﬁai hat7,
.] are MIphaeeds vhd badkhaul’, Thus, RN2 doek.ndtriransaais @ sibedlentthe

subf r anes fised by 25 the bit map, it is difficult to notify
all the s gl\bﬁaﬁ%tﬂn %ﬁ I S, necessary to_assign R}EI‘I odi Clté to the

subf r ames %?f U@‘dleﬁ?l"?ﬁélﬂﬁh? st GopeeNBi Rdflangl R

nunbersof [ h&paﬂae m51 s+t ’I}l’ﬁ’lsofl ohﬁﬂ@]dtaﬁd?pmﬁﬁ afpire th@§u1§ﬂﬁ%rfn@§t[ﬁ ern
L nNcl u u

of the bit

or a pattélrﬁ‘jl b? i ﬁ@%%%%%é’flbpgmteﬁénﬁﬁlﬁ Eﬁtgfﬁjfvycgfcoﬂpa?ﬁg’é‘ S(for
exanpl e, pacamae hhe.)btgéleﬁ‘em @ya@owhem egsdnenrent rof e neighbor eels 0062]
In the bifHpep@Pmsfown in Fig. 3, "1" represents subfranes where

gg:ﬂ: ggﬂﬁof@ Aﬁg{o]; gﬁ%%ﬁglfogms mga{sﬁfgglterslt gfj ttf'fernaenPhsbm ceils using

20 the subframes [n, n+1, n+3, n+5, n+7] as the subframes in which the
measurement is performed.

[0051] That is, UE performs measurement of the neighbor cells in the
subframes which are not the “MBSFN subframes that RN uses as the
backhaul”, in all the neighbor RNs.

25 [0052] Hereinafter, an example of a specific method of realizing the
measurement of handover in the present embodiment will be described with
reference to Figs. 2 to 4.

[0053] eNB, RN1 and RN2 notify UE of the subframes where UE should
perform measurement. Then, UE performs measurement in the subframes

30 in which measurement should be performed.

[0054] It is necessary that eNB, RN1 and RN2 share the timing of the
“MBSFEN subframes that RN uses as the backhaul” among eNB, RN1 and
RN2. Thus, eNB, RN1 and RN2 share the position of the “MBSFN
subframes that RN uses as the backhaul”.

35 [0055] The position of the “MBSFN subframe that RN uses as the backhaul”
is shared among eNB, RN1 and RN2, using control information on RN1 and

11



35 [0063] Since the subfranmes where neasurenent is perforned are
subfranes which are not the "MBSFN subfrane that RN uses as the
backhaul " in all the neighbor RNs, the subfranes [0, 1, 3, 5, 7,
...] beconme "1" in the bit map pattern, in Fig. 3. eNB, RN1 or RN\2
notifies TIE of the bit map pattern "110101011..." as the subframes
wher e nmeasurenment should be performed, and thus, UE can perform
measurenent in the subframe nunber 5 corresponding to "1" in the bit
map pat t erRN2[(0@b4]ing Nobirb] odpirpatioethad wipesdaferanes - tabul ati on>
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basi s of tgh t: 4ol M | {. ]
<Confi gur E??‘ogﬁﬁgf H{aa, o) 1115)1@5%%{11% a{?% ?%%%ﬁgﬁén%g%é &gﬁ%%% ?Eg’vglrgg% on
of the radiSHSuBtHERt {?eliﬁl‘giﬂ‘ﬁt Wi gt 2100

[0060] Here, in Fig. 3, the subframe numbers [n, n+1, ..., n+7, ...] are

replaced with [0, 1, ..., 7, ..]. In a case where the subframes are notified by

25  the bit map, it is difficult to notify all the subframes. Thus, it is necessary
to assign periodicity to the subframes notified by the bit map to be patterned.
A start subframe number of the pattern is set to 0.
[0061] For example, as the pattern of the bit map, a pattern including a
frame formed by ten subframes or a pattern obtained by connecting the

30 plurality of frames (for example, pattern obtained by connecting four frames)
is used.
[0062] In the bit map shown in Fig. 3, “1” represents subframes where
measurement is performed, and “0” represents subframes where
measurement is not performed.

35 [0063] Since the subframes where measurement is performed are subframes
which are not the “MBSFN subframe that RN uses as the backhaul” in all

12



35 according to the first enbodinent will be described with reference
to Fig. 5. Fig. 5is a block diagramof the radi o conmunication
termnal 100 according to the first enbodinent. The radio

comuni cation termnal 100 shown in Fig. 5 includes an antenna 101, a
swtch (SW 103, a reception RF section 105, a reception processor
107, a neighbor cell signal reception processor 109, a neasurenent
controller 111, a neasurenent subframe extractor 113, a 5 neasurenent
section 1ihe meighias RNsehe subfuniestonbrd; 5 &ct. ] docdd 1 ainnhadiit ampnt

t f er and a
{1 ansm '52.?8%5%?3 A R“%%B%Sfirﬁe P BEHP Rty 2
performs filOHIHY- prsdessthfamss % f@ﬁanga%e@.evéa Wdth‘i’d)eafﬁlé%ﬁ‘i]a 101
in order t@dﬂmy@ﬁscgnpéﬁoﬁﬁ@@éﬁsumﬁeﬁt iDtHeoIpfE@ hugibebandw dt h,

perfor fre n pwer Si gn frequency bandwi dth or to a
baseband Cgh%gﬁ @/mg% el resut% a% %‘?%‘F} 'S to the reception

processor [0064lar %maﬁen@mbpd@ésub&a@nal takletiondn processor 109.
Egm% The recemebgerth@][rﬁﬁﬁfc?ﬁﬁnmhelgrbmagﬁla&%fﬁd eélln ra%%%l@ir: gxglelf or
e si gna rqoqm the recepti section S
data and g’&rf{ersﬁlilg?‘ﬂ W?ae??’ﬁﬁlc - ére%nﬁ%l 15 8lagga iy ?J'Pﬁ@aﬁg'@el ved
si gnal s, @mhflmm%uvhemhamasﬁpmmt icpéifyymedesingc ephherampde ehe ansel 07
convenhs tJp @g@&,aﬁnﬁlsagﬁlaﬁa qnqué QQB§é1%ﬂ1%§thO§§Q&RQV§”er or

the Iike, an ﬁ n processi ng I ng processing
and the | @&l 102?}0{10%)1?&’] OrpAed RETHH Hrméﬁlshoﬁpg}ﬁﬁlgf%ceptl on processor
109 per f ofosssledephbwn ipnrkigessd tublé of sulifeanbgvdkse ficasuidigertgisghbor

|1 t
sect on 168 PERRAE kel i 0B, QHA | LA RGRSER 1R, o
ext ract or apgdJEThFer 9?‘@'@@%95 ip he Hablefsubitnreesswherd measiweneddpt i on
pr oce?sor g)l;@f?)hmﬁbl’f shewlih ez enta ﬂabw@ﬁm& 1‘11’ ﬂeb@éseh&eth?a‘i a@fﬂféeSSIt ng
specitTiC 0 e nel er or med ece i on
MR G N AR L IR
di f f er encéablernuiier ‘si’hespresemts @Jﬁ@rtéltecselbﬁlagmfasl [0i &, 3rmfsmilaed in a
cel | - SpeC'sﬁbﬁaﬁ?ers'v@l‘f'eletrﬂé'aéﬂﬁbﬂﬂéﬁﬁ)is ﬁeeﬂféln%cgnal reception processor
109 f a specific t
nei ahbor _adee] bl e B Bhepuntink fubfaiin shen BanduschdPRg UL G RS
nei ghbor d¢zld] agethe SMESKIY 3}1bﬁ~amdse;hat BN nge ddhehobidgkiiaudi glrENs of the
nei ghbor ggllhei &{baéuﬂfﬁﬁﬁewqe tRE CPRARAT 4B Hﬂ%ﬁﬁﬁé%éfs aignal s

ﬁ or

out put for nmeasur nel
measur ene RRCERAY Hh%ﬁ% a"'tcct’ ngh’b@@ﬁ@f’ta%?sa 1, Bo?, ‘exdnsicemei n a
case wher Guﬁfldﬁ:&ls velth s 11T pler foOiip GNERuré B e AR ASAK €ith taﬂd’l@nﬁﬁlbréﬁr ahher

Co oy I loribRE IRLH ANELTACE IRATND G0 P4 RUAS, BUCAFIATRAGE ShE0Rh. |

Furt her nterterence C
25 asceltam the subframes where measurement s ould be performed, to

thereby perform measurement in the subframe.
[0067] As described above, in the present embodiment, UE can measure the
quality in communication with the handover destination with high aceuracy.
Thus, in the present embodiment, it is possible to suppress the errors

30 occurred between the measurement result and the actual quality of the
handover destination, and the UE can achieve the throughput expected on
the basis of the measurement result in the handover destination.
[0068] <Configuration of radio communication terminal>

Next, a configuration of the radio communication terminal 100

35 according to the first embodiment will be described with reference to Fig. 5.

Fig. 5 is a block diagram of the radio communication terminal 100 according
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nei ghbor cell signal reception processor 109 outputs a data signal.
[0073] When instruction information for perform ng neasurenent is
included in the control information on the radi o conmunication

term nal output fromthe reception processor 107, the neasurenent
controller 111 5 extracts information relating to the subframe where
measur enent shoul d be performed fromthe control information to

out put the extracted information to the neasurenent subfrane

extract or tbtBe fivet enbadinzerntet Ahd raflicn@hyningtivhdesubial dPesshobvar ia

measur e”erﬁlgsg?zﬁilﬂdéiﬁaﬂ%ﬁ JEHL A e 4@5‘*"!? 169 ’H”l\;gg:'bﬁﬁbh?ﬁ‘ ée%”u%h”a'

fromeNB not | a t he su e neasurenent
shoul d be ¥ ﬁdP?@dwﬁ’sﬁlﬂﬁesﬁﬁb 712 peighpet %eélrfﬁgra%l I9ERIAGIpBEPCRBI0F 109,
reference 4 meﬁs@ eni?emrcoatmblteh adl1,0of nieabuteatdmGubhensafiti-actes 198161 e

nmeasur emen d not i f B ndex |l e as
descri bed I%/l\ne Sf'nuq %’gél?g%@ﬁ %%m&%sm%}nen)é %’ %H@%&ﬁwﬁnt@g’m s of
the infor rmeamemnawmgtﬁl@)fom@tlgmgﬁnawégl WHS reetraBsiessen PYAsA#SOshoul d
be perforned, ﬁﬁlacﬁwahmgﬁmﬁs@@mﬁmggneasurerrent section 115, the

neasur eme ane e 113 cts e Si nals S |f|c
Teasur e P AT XL Ak O dAS L LACLS, Hlie Sl qnal . spepL Ll e i
processor 1tcrgved1 ba theibhteama Hilsinsgrdeo towmpote sippalseswént foo at he
nmeasuy gme %nﬁﬁ&ﬁi‘cgﬂoﬁ %énd%%ﬂp%?ﬂn JQ%e@%@ﬁé&F &ﬁﬁz@}sﬁﬁ% LAFL15

perforns t neas n nel ghbor cel |
extract ed b%ﬁl‘{eﬁléy ﬁaagﬁf%hémtosau‘bﬁeaﬁﬁg,@&cf orpps ﬁheslesaﬁan&a%%ﬂ-%tq he
result to thheetmamurmoestsor @8Thhd thameighbec téldBighhl redeliéflprdée@sor
measur enenjygf result menory section 117 stores the 25 neasurenent
result ne surﬁ y the neasurenent section 115, and out puts t he

result to P& n@h@@?@%m DOpRSSET iLAT BETATIS HegpbhionareeessI for ¢he 7] At
the thgi nglgﬁm@oﬁﬁmrfﬁﬁﬁuhemtmm bedtfor! BIMsbpahdtes eME3 aﬂich@ontlol

t t t.
foport 1 bk VBB LT e edRE R e T ikRa o Suf BRHE TP
30 st or ed Specifitellidhs weeapsion ITlQSQﬁSt)l Aefroryestsctheomaldgsigant toutipitials

the resul t51é2rfh1§ B$ Al AN LFHhSSHANOPIHRABES @hd betfor dMeBhodiStibh @ansm ssi on
processor h

8 transm ssi on % Eﬁ‘ﬁSI ng so that the

measur eneRt CFEPSEL ?%%’t‘?‘%ﬁ?’lﬁ%ﬁé‘fi 806y the neasurenent report
i nf or eat i P0G nEhameighbde ceBnidral re@psiontpireckssar EMBpeiforns hemepsibn
outputs t If)@oée%%'ﬁl o} Phd Eﬁgné{ qgélmtﬁé 'r@fgl@él %gﬁé 'v?i@h Jrgsobecg_ﬁ?the smgnals

transm ssi on ces I N es Si
data, | eodBHER PRI DPTRETRPORE (REHFR RS, aérﬂc%rmhl@s bheoteesgéﬁ fﬁgt e
nodul at i Omnéﬂsﬁeaasnﬂg;bfamaebtadctdi‘6113 This process is the same process as
in the reception processor 107, but is different therefrom in that the
25  processing specific to the neighbor cells is performed. Specifically, reception
processing for a reference signal or the like is an example of the difference.
In LTE, since the reference signal is transmitted in a cell-specific series, the
neighbor cell signal reception processor 109 performs reception processing
for signals specific to the neighbor cells which are the reference signals
30 according to the neighbor cell series.
[0072] Further, using the output signals of the neighbor cell signal reception
processor 109, a necessary signal is output for measuring the quality of the
neighbor cells in the measurement section 115 at the subsequent stage. For
example, in a case where a desired signal component is measured, the
35 neighbor cell signal reception processor 109 outputs the reference signal.
Further, in a case where an interference component is measured, the
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[0079] The transm ssion RF section 123 perfornms frequency conversion
into RF frequency, power anplification and transm ssion filtering
processing for 5 the transm ssion signal which is

transm ssi on-processed by the transm ssion processor 121, and outputs
the result to the antenna 101 through the switch (SW 103. [0080]
Next, a configuration of the base station apparatus 200 (eNB)
according to the present enbodinent will be described wth reference
to Fig. 1heghlirgelligmalaetdpdiin plioaegsamlD lousgutata degatshenal.

confi gur at[pg ]Of\% é}'?lrg%ﬁﬁ:tQBQH&HJ%% ﬁ?g@iﬂho%é ﬁletaQ&efnhér&t

enbodi nment ase station_appar at us wn 1n Fig i ncI udes a
measur emeﬁme findhe septseldpfonmation on thes ?é%mumﬁ%?%ﬂmaﬁa
gener at or 2figut frofi Yreateceptidn prexeord05, the meansrussit@Onfollee$EDI

207, a 5tr ae% rgc‘l?é hﬁ% nBEtn?x? %lagl?xg%g %he %uﬁ%&%%ﬂé@m%gsu% %%Lfg@ 1L &aa

212, a recep rocessor
neasur ene melfoewrit fromfthe @altlﬁl@hlréwtm&@m to thput &hel eatlﬁaden&l mation

font rol I erto 288 me[a@@ﬁélheﬂ_tf @{Jtﬁ'Efﬂrﬁ\;\f] bQiF‘]l @@ 18N Hage, fds%'fn%th&i of notifying
ransm ssi on ich,i

i 1 pl oxd e s0Bh AR TRGE pitteRs Rov e Byl R BEaoia ghbor RN
i nf or mat i ecnmuhcicafion ternaimah fioon e NS, atma@lmmfmaﬁlegghb@nbme&nd
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TESUE’ atC lc()ht émﬁl%%%mtz’dﬁﬁ‘ilgp E&fﬁdﬁ Bg@ﬁgﬁwﬁ%ﬁﬁzahv}@m} %%r%tl' pn s

measur enenthdrasheastrénants sieduldrbe3@dfarnsddrivatcsify ha mﬂas of ﬂimtmbléé'us
i nformati (a@ 8 @ﬁtﬁrle?ﬁénﬁ@t&f’%‘eﬁaﬁ asur enment infornmati on so that

rreasurerre& e nei or _ce “be performed by UE in which
t he handove?y? 4]s ﬁé@éé@ﬂ%ﬂ ee@)}mﬁ@nrf@@m%weﬂle JubsReR Whare
gener asor m&zugenenatlesuliive jepfoemw] kbicH B Atthnghbe tRAsYsaRAeBased

on the rreas nstructi on 0 " t i nst,ructi
Section - SReGTEE b HAMR AR Ry a0 SRR D RSP EEROR
Here, the spmlfm ﬁ@tlilemelgbbalt ¢aily quipn’eé@m @rﬁemlghh@i ghalf tecepiioon

relating tp@o@swbicrm awﬁﬁfﬁn{@@a%ié Ry ethidid s bR tBehé aldBdreMbhich
is a subfracgge J[ih is not the "MBSFN subfrane that RN uses as the
backhaul 9% *tthe nei ghbor RNs, using the neighbor RN information

i ncl uded |[@D'tiﬂeTl@\lmamfsuremEmbw%lon[](168&]1f0Th$ thie gned sureinenpebogrth205
mul tipl exgg et t!HéLHel l‘i]?dlsdérﬂ§ %kﬂ%e&%}l@y e Iﬁéﬁ&ﬂehﬁ’n‘ctsﬁﬁﬁ%ﬁfét rol

i nformation (not s ovvns ﬂ t| orl1 atin 1gsuremant and
the |ike, eXHa@°WHitlddt a4 A Btﬁ%t% ¢ e er%ﬁ%?ﬁ@g}e@ﬁ TR$HE BEIR0TY207 .

The si gnalsestidrt 1pl.exer 205 arranges the transm ssion data 5 to each

TIE to peré(f’/d?‘ 'Pﬁg&%}éh{%&é@%@ﬂm 2880 écce{o'ﬂBIIWtEfbe%lt%)é' ng w th

ot her signa ransm ssi o foce forns
t r ansAP ssmapsproEeRisTasylirmeagyred @wgﬁhau@eaﬁwempnéﬁ@womy ¥ohangdioytpmts

nul tipl exehe 288nlt BiheQubMireniche repEYlihfobMation dehanaal 389.0n RF
section 2?@077]'th Eﬁea{l%@né %‘.I'h%rlll ﬁlreor?lggssdlgglelng%slﬁcfglss reported to eNB, the
measurement report information generator generates the measurement
report information to be reported to eNB using the measurement result
30 stored in the measurement result memory section 117, and outputs the
result to the transmission processor 121.
[0078] The transmission processor 121 performs transmission processing so
that the measurement report information generated by the measurement
report information generator 119 can be transmitted to eNB, and then
35  outputs the result to the transmission RF section 123. The transmission
processing includes signal multiplexing of transmission data, feedback
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10 encodi ng processi ng, nodul ati on processing and the |ike, for

exanpl e. [0087] The transm ssion RF section 209 perfornms frequency
conversion into RF frequency, power anplification and transm ssion
filtering processing for the transm ssion signals which are

transm ssi on-processed by the transm ssion processor 207, and outputs
the result to the antenna 212 15 through the switch (SW 211. [0088]
The reception RF section 213 perforns filtering processing for the

si gnal s r goéirvedidpyon the ldm, encelifg processingemotlolatEmovecsssgng | sdethee pt
for a comppi cation bandw dth, perforns frequency conversion to an IF
frequenc th or to a eband, utputs the result to, the
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per f or ns IR &pluencppoees ammfi‘catmh taer dstir ginerh B s totit filbdrihig prodebgng for
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oot b e (A OB iR AER LA S AR IR oy
the r ecepmletpﬁsg@lob%bs?@d otgutoiheaiesslitta dha aatennasl Yhidireugh the gwrta‘ﬁ

signal s bys®b 3. AD converter or the like, and perforns denodul ation

i d
Peport 1 nigoiil Rt RPRRERFigd of ik bai% wnliga ahperae DGRBS
i nf or mat i eecdndong tchgheqauesent] erhbédinreadt ivoH heedescrbed whth rdferanse éptipn
proceggor 6215531 ang @Hfo@k'ﬂ%agtl A ﬂﬁéﬂlattugochfe%nﬂ yo%fof%%%&é Qldtfin

219. [009 ont IIer andover on h
basi s of tlZ]rQQ %1216? ﬁ%ﬁ-’t ‘5 OidFﬁ‘ISPFrat Sié@?%&PBﬁ'/lac Ha 2 00
measur eneshoweparkigi Mmﬂuﬂcis mmeaxhranéﬁmﬁﬂﬂwtmn sp@@PP01,ra t he

present erﬂ?@&h&t@ﬂgnhﬁuﬁﬁngﬁ@n gé?@ﬂ%mn%%fd ﬁgﬂﬁﬁngﬁlﬁl@%%é labf ranes

wher e neasurenment. s or ned
For exanpltEAnsaNBSIORNIO¢RSS ?w@ytlﬁaﬁmh%ﬂqnf BFpeetion 20%e S‘é’LFBh %
wher e1peafli eae ahtahioud 12, bereparticr RBdectivh 2HE, meﬁabﬁ@&oéela@ol 215 a

oo PRSPPI iU B8 LATTRG SR LD R

where meagidPerment 5 should be performed by HE, for exanple, a method
of det ect i[pgp1] h@la&tslﬁh@ﬁaﬁsia\ﬁ@% €hdTH ﬁw@mﬁﬁlﬁsxﬁi@.@mhdim thehtUrRed

lrjnss;gg r terr]rg f e el ved uggw%fle s1gna1 mutlap exel 28§ t eﬁN 111(1‘]01mae’\monulbnf {he%gul%mer €

20 1ncludes nelghbm RN information which is information relating to the
neighbor RNs and includes position information on the “MBSFN subframe
that RN uses as the backhaul” in the neighbor RNs, or the like. The RN
information is input to the measurement information generator 203.

[0082] The measurement instruction section 201 instructs the measurement

25 information generator 203 to generate measurement information so that
measurement of the neighbor cells should be performed by UE in which the
handover is necessary.

[0083] The measurement information generator 203 generates the
information relating to measurement based on the measurement instruction

30 of the measurement instruction section, and outputs the result to the signal
multiplexer 205.

[0084] Here, the information relating to measurement includes information
relating to a subframe where measurement should be performed, which is a
subframe which is not the “MBSFN subframe that RN uses as the backhaul”

35 in the neighbor RNs, using the neighbor RN information included in the RN
information.
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performed by receiving control information (PDCCH or the |like of LTE)
about the downlink transmtted by eNB, RN1 or RN2, is used. 10 [0094]
<Det ection of subfranmes where neasurenent should be perforned -

recei ved power> [First exanpl e] As a first exanple of the

met hod of detecting the subframes where neasurenent shoul d be
performed using the received power, the follow ng 15 nethod is used.
Firstly, HE neasures the received power over the plurality of
subfranes,[0684 Hékeitslansithilear@0ienkiilhees Bedhpeatitipoesrsdisn tlhia

| t
dit Por enciB BEhUE, %?recﬁi‘m% Eolﬁtwﬁﬁe‘gﬁz‘?%%@[@‘?é‘?‘% i ﬁgﬁmtmegﬂﬁﬁ% 215
hEAsmasHOr d as

a subf r amdnHBreTeRs ke e tpgtﬁ heaesulhdp t
t he " MBSFNreed¥66:09®7.t HEle ﬁ@nﬁ!\hlu@@pleﬁél 1) aﬂ&cﬁiﬂgbﬁﬂhe tliahs%#h@ltﬂﬁiigﬁimr
RNs. HE s X [ . det egt e I\/BSFNs rane at
M uses aobagh B RTESERA SRbr bRl AR A S MRS i, o
measur enmerit @hﬁi&n@lsbe performed. [0095] For exanple, where the

| argest r E{Q%Me@héw‘ﬁ{snﬁﬁssibh re@lset ﬁw @(ﬁlﬁﬁ‘ﬁﬁ anSmi¥Bon pf*J&@ssmg for

redeterm ce,is. Pd hre ld 25 is
Phe r ecel Joa SRS matiplsSedB ﬁhg Sl mulpleses 2R dhf Butpied ik prnthe
n whi ch satoltlaé twstmesmnlﬂfbwcmgnm%uH‘éle]tla:ssmtsemhl\lﬁﬁﬁéésmg)ﬁmhrcEst hat
RN useg a%nwﬁngq@%&@eing, h{bdhﬁ'ﬁldheb d thQ lfoL Fgaiﬂﬂ g 1] pPn <
Pth, (Pt econ exa urt her,

as a secorlao%ﬁa %P él%%snﬂlh‘%wﬁ@%l% 6‘??“6’1“ %ﬂﬂ% QTR flﬁéu%ftfﬁfqoéﬁ%’"sﬂ%é?t@
measur eneRF fkquéncyhpoper hmphifidatich agdtthensmeeiondttqadneproctidng for

fol I ol g AELIGHTRY RS A0 HEtnc b LY b (EBUGR, B0 2ver ages

t he recei ved power over %[g etects an 35
aver age r éBHISpEgSIgBREPCesET 3¢t ng qq#peféﬂw@ed efRitdn tb@@@t@maam
predengrmnﬁﬂlgj@pﬁmrmﬂtd}{mhgﬂwth reference to the average received

ower, a res the t he r ei.ved power
obi 1 e EITERE Seeb Rt patl S P RO BRELNE BB op SRE T 1
| ower t hamsigniads rme@ﬂdiy¢l7@§nthena KBS ENosddyf togrmovh sigrRls esept s 4 he
backhaul " chi V8 c4¥86:0 BRRAWRNR, Q@oﬁﬁé ﬁeﬁﬁ@ﬁéﬂ&%eféi&?% ah OF he

detected ".MBSFN 5 fr us the b ckhau
nei ghbor Q@HGQQE%CEW%I\RB&@SM pEF?o edeﬁ‘étﬂ&tﬁ%r med.
For exanphecepitvereotdseonbs.age recei ved power is Pave, UE detects a

subframe '[(?](ng] ST %deﬁfzﬂoﬁ%ﬁ&%s&ﬁ%ﬂjﬁéﬂ& ThOf Lé@éhﬁog ﬁgécetsgﬁg f%Bﬁg\l
subfrane that RN use S
simlar 191 @pp@i}ﬂﬂ hg reception RF sectlon 213, and separates the mgnals
into the reception data, the control information and the like. Specifically,
the reception processor 215 converts the analog signals to digital signals by
25 an AD converter or the like, and performs demodulation processing, decoding
processing and the like.
[0090] The measurement report information extractor 217 extracts
measurement report information from the control information separated by
the reception processor 215, and outputs the result to the handover
30 controller 219.
[0091] The handover controller 219 controls handover on the basis of the
measurement report information extracted by the measurement report
information extractor 217.
[0092] In the present embodiment, eNB, RN1 or RN2 notifies UE of the
35 subframes where measurement should be performed, but this is not
limitative. For example, eNB, RN1 or RN2 may not notify UE of the
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[0098] [Fornmula 21 Pn < Pth, (Pth = PaveFormula 2 [0099] [Third
exanple] Further, as a third exanple of the nethod of detecting the
subfranmes 15 where neasurenent shoul d be perforned using the received
power, the follow ng nmethod may be al so used. Firstly, HE detects the
recei ved power in subframes which are not the "MBSFN subframe that RN
uses as the backhaul” in RN1L or RN2. HE sets a threshold which
becones a predeterm ned power difference with reference to the

recei ved powdrameamehae mea&alemmhhoultﬂrmm&mmeﬂj huh @& E ecsi dadctpihwer

Pn of eac f .
recei ved %%%nﬁ gs\}éalrjﬁl% ﬂl’e“ﬁ% res lz%%%@qsr\)é%%kﬁgﬁgﬁ ane
t hat RN u%%a%’éemﬁ’é‘tbackhaul " in the nei ghbor RNs. For exanple, as
the subfr a[oesslem@@tasf ®mdthed N&’&EMlﬁ@l blig @:mlﬁ‘lmaé wWRYrél S saferh &

backhaul ", .t fr 4.5 and 9,
whi ch gre rIIISPFd Be elfglﬁgdgg ]35‘91‘0% EQ %}Ogbﬁg%tecpél t«?? For
exanpl e, wwbﬁama,s wheusi M@@B@@mmt @homlldéaesmﬂ;ﬁw whingthe seqedved he
"MBSFN s U%R@%l ekt dfREe@mal the RRGKAMY whére R Reni2N2 sh§u1d be

Pnon- MBSFN, tects a.subfra es, .t ng 30
Formula 3P §éy‘]ﬂﬁ‘§ﬁ" V%?%h&e?ﬁépwnu@iiééﬁ Qlﬁéegﬁﬁéﬁ in the
nei ghbor Rkent e émsnhnkaranm;attted lﬁoehiﬂ] BN oi{ BIW@0]s ydedr mul a 3] Pn <
Pt h, h | opVREG 9;95&&

aboveﬁgtesc[??%{e]d Pl-el‘ st Oyod?%ﬁlgirﬂ exarrp 16 rb e%rgbgggfg&gg%gie vvﬁiere

si gnal pokBFelT¢GRYERnhi ch is di stant from HE i s weak and HE cannot
detect the "MBSHNrsiudxamepte] t hat RN uses as the backhaul™ in the RN

However, as RN iyg adﬁ,t%%%Q 1}111&) 05@1—,[}{% méi{htoﬁrotf%%&%ﬁl%g%%ﬁles ch?ﬁ St ant

reduced. Thus, even g
from UE capgpsuremenkelouldde oemddat@g:t q rreelygdfnomesstheifelewing

measut gmefitethlb@us dsdie FIGIsft!D_sF rtﬂslme‘és{lﬂemﬂe réEﬁb@@bb@@l @&elsﬂmfﬁlafﬁiﬁ:y

Y\Ihm? [)srranfﬁs lgl% %gg z?nd getectsperljb%rame whele 39573 }ec%Pve%l powel 1s ghe largest.

UE sets a threshold which becomes a predetermined power difference with
reference to the largest received power, and detects a subframe where the
received power is lower than the threshold as the “MBSFN subframe that
20 RN uses as the backhaul” in the neighbor RNs. UE sets subframes except
for the detected “MBSFN subframe that RN uses as the backhaul” in the
neighbor RNs, as the subframes where measurement should be performed.
[0095] For example, where the largest received power of the detected
subframe is Pmagx, the predetermined power difference is Pd, the threshold
25 is Pth, and the received power of the n-th subframe is Pn, UE detects a
subframe n which satisfies the following Formula 1 as the “MBSFN
subframe that RN uses as the backhaul” in the neighbor RNs.
[0096] [Formula 1]
Pn <P, (Pth = Prmax - Po) Formula 1
30 [0097] [Second example]

Further, as a second example of the method of detecting the
subframes where measurement should be performed using the received
power, the following method may be also used. Firstly, UE measures and
averages the received power over the plurality of subframes, and detects an

35 average received power. UE sets a threshold which becomes a
predetermined power difference with reference to the average received power,
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The reception processing is perfornmed for control information
(specifically, PDCCH or the like of LTE) transmtted from each of

eNB, RN1 and RN2 and the control information on RN which becones the
MBSFN 10 subfranme is detected. In this case, the signal power from RN
which is distant fromTIE is weak, and thus, the control information
on the RN may not be detected, but since the interference from such
an RN which is distant is small, the influence on neasurenent is

i nsi gni fi cant canghitebehe thesholdpmobtlentecdivell @3] oPsaclesibifirihad. above,
in the pr %ﬁ@ ele l‘[@?%&f&%ﬁé? s&ﬁﬁg{u%ﬂ@l%%‘h% é?&éﬁﬁ%&”ﬁ%&%e%ﬁm the

nmeasur ement nmeasur

consi der attrhé)‘?ﬁl@ﬂd L) ﬁh?\&MBSFﬁﬁ @pl'p@ ﬁ@‘fcfélat tprsr as Glenackhnel sndheanes
wher e mMeasidiSRHRNBOUUE fis pebhames dxbdptTot tH&Q&é@t@ﬂ'“MBQEN“Ot I f i ed

to UE fromelhB, R RN2 ble,to re nal i

berhedd T@?‘l@ﬁﬁe asc g i Pali it i ng RS R R I liPals |
of a radi ovieaemedssativent shewtidiw pariirE)eds00 in a case where the
subframes wher g e;&ml@ Whesb e gvg%ga%ée%éae%ov%ﬁsmcmdd&@&@ai he

L oFer ence UERrS n gk g ok T o loW o S o et SIBERAY s he

confi gur atsiubﬁamie thhet Rl‘édlses aso e haddiaudhin @remeaighb@RNs,Tinea &imalil o

comupicaty {85 a@l 1 500 shown in Fig. 7 is different fromthe
radio co %Sj I on nal 100 shown in Fig. 5 in that a
nmeasur ene gl éé’t ecting section 512 is added. The

confi guratl on ex'ge:mthf(mh:t:mia@ -F)is the sanBoasuld2t he enbodi ment
shown inng @99] an(g the rre ref erence nunerals are given to the
same ele S g}bl ‘éjf{am}p description thereof will be appropriately
om tted. [0105] Frnderaal @ thisthenamnpde pothetmethodal deb@rtistgom smhfuamges 7

[ nClt ugdes 1%1@%@&%2@@%@% shAAd DY feelor fr@&)uslﬁé)’ thd {'&e{\%ﬁl‘éf&n}& I
section e r rocess nei or .cell signa
receptio n(%%#%s%?t QY ;t? aﬁ%’a‘éﬁ?ﬁe rrgr ﬁ]tS%Jg'oerlf %‘f f FeCqRRH P poer
measur enmemh sahﬁ'famevlmﬁehme oot L MBREN selafsame mhat R&Ub$asaaethe

extractor pligyajihg, @Z‘?@PHE RI@Nt [?E%Eés%tlﬁ%?hdﬁ%@ﬁ%%ﬁ@?&t result
menory section 117, &\?tjélrement ]Eh%fpfﬁ" I nf ogmatl on enerator 119,

the transhie Wme&c@%%%r encg yyit nesdAitae renervad Rokes apd 123,
5 [0166] Wepatdeihe thsediold aatirthe reaivddpovparPoofiead sedsamenent in

the cont r‘r%gléié}il{ OU@&étQ&s%s&ﬁ?%@S%ﬁmS?m&eﬁ?e ré’c!%éleir %‘P@ tha%l@}ét

fromthe i on {)r OCEs sur ene con

| nstr ot s thrshalshas e VB SEDbFehiiem shel Rby s s tho deckbeuk i the
subf r ames nehgirer MRS UrRyraianglo W St HeasubBrdnoss@dept for the “MBSFN

subframe that RN uses as the backhaul”, the subframes having subframe
25  numbers 0, 4, 5 and 9, which are not originally set as the MBSFN subframe,
are set.

For example, when the received power of the subframe which is not
the “MBSFN subframe that RN uses as the backhaul” in RN1 or RN2 is
Pnon-MBSFN, UE detects a subframe n which satisfies the following

30 Formula 3 as the “MBSFN subframe that RN uses as the backhaul” in the
neighbor RNs, in a similar way to Formula 1.
[0100] [Formula 3]

Pn < Pin, (Peh = Pron-MBsFN - Po) Formula 3

[0101] In the cases of the above-described first to third examples, there is a
35 case where signal power from RN which is distant from UE is weak and UE
cannot detect the “MBSFN subframe that RN uses as the backhaul” in the
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10 [0107] The neasurenent subfranme detector 512 detects the subfranes
wher e neasurenent shoul d be performed using the signals output from
the reception RF section 105 based on the instruction of the
measurenent controller 111. For exanple, as the nethod of detecting

t he subfranes where 15 neasurenent shoul d be perfornmed by the

measur enent subfranme detector 512, the first to third exanples in

whi ch the subfranmes where neasurenent should be perforned are

det ect ed LENnngv@veB(&si R/Nds pdatent fnoh Ulﬁkeimaeafepémeiqu/DﬁionﬁJEhe

subfranes ”Bprﬁféf 3
recei ving lxté,ﬁgi%nt ro fé%j r mat I uﬂ}g i ﬁrﬁgﬂg }?'Eér%‘)éta%t about
the downl ifERYEsaRnet Beresg1vedp! g@te EH%%%IW FYELO8] On the
basi s of tmeaﬁubﬁfe&ﬂehowﬁéjeq)dmﬁmﬁcbnent shoul d be perforned detected

B e T

ext racfor of cell S gn put-
nei ghbor c]%ﬂcpp’gpfgﬁépomé@]elpfqlmﬁtmrb@é@iﬂ 109 on a subfrarre 25 baS| s,

and out puts theThesdtdption ﬁllta@emegsw@mﬁneﬂtem b@ﬁh&ltl%foﬂ&al@&d The .
measur ene men e nei
si gnal s egﬁp%&ﬁc@&g’bgbfﬁﬂéﬁ é@%@ﬁgﬁiﬁﬁﬁ}?% %)gtn’? ﬂffg&%grﬁﬁf
out put s t kexdrRNEIand thet doatred asformatinn omdSN| whichrergmse thd MBI .
easut oy oAt ﬁm&‘?&? oz oRs the ﬁ*ﬁ’é‘%‘?f”"%@%ﬁ%ﬁﬁ R
Subfrane HiptEEE om lssw% é’eréisq"Mﬁ‘ B iERAORGH @%@N may
per f or med e bhe cleeettid, lidt@lmaﬁmrmmmlesué)ﬁbmdhﬁreﬁﬁ\bwh&lﬁs dscnt hen
tputs t t
205 5o R S Sy e LRAIPH Aol

119. [011 measur enent repor n
gener at es PZ8bJeRY-or mati on to be reported to eNB using the measur enent

r ﬁsu: %5gnd01¢13§f Aulaﬁeemlﬁedmm@d [ & tHe lmeeﬁw@ihb@dmfedw@g UE@astisament
snou e rforned store |nt e UI’ sectl1 on
R L b R R e
and t hen @mqﬁm@m@hém easiderabiontoé domanamt 131§¢1t£¢1epmceElsxtheu,zsmce[fmmz]
In the pr%ﬁsﬁhn@mlmﬁéasdleﬁeﬁ%ﬁ&ﬂdqfe ﬁalf&ﬁ{édylsrm'nméaglﬂshse

subf rames reme 0 and RN2

is descri BOF eﬁ&%’mﬁ ’ém?gﬁﬁﬁotfaﬁf ﬁq‘i{fgls%ﬁu%lﬁﬂ eélﬂfﬂew

noti fgo f oveemal. nei ghbor RN, the position of the "MBSFN subfrane

that RN UE’[(\%%LQS(M%HBQQBQ%FU )i N the nei ghbor RNs, and may derive
IC

subf r anes are not bfrane which is used as.the
backhaul " in al Hefh& cmqgiguhaw 0 % 1a 10 communication terminal (UE) 500 in

a case where the subframes where measurement should be performed are
detected from the received power in the present embodiment will be

25  described with reference to Fig. 7. Fig. 7 is a block diagram illustrating the
configuration of the radio communication terminal 500. The radio
communication terminal 500 shown in Fig. 7 is different from the radio
communication terminal 100 shown in Fig. 5 in that a measurement
subframe detecting section 512 is added. The configuration except for this

30 is the same as in the embodiment shown in Fig. 5, and the same reference
numerals are given to the same elements, and detailed description thereof
will be appropriately omitted.
[0105] The radio communication terminal 500 shown in Fig. 7 includes the
antenna 101, the switch (SW) 103, the reception RF section 105, the

35 reception processor 107, the neighbor cell signal reception processor 109, the
measurement controller 111, the measurement subframe detector 512, the
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10 thereby specify the subfranmes where neasurenent is perforned.
[0113] In the present enbodi nent, as the subfiianmes where neasurenent
shoul d be perforned, the subfranes which are not the "MBSFN subfrane
that RN uses as the backhaul™ in the neighbor RNs are notified, but
this is not limtative. In a case where the subfranes which are not
the "MBSFN 15 subframe that RN uses as the backhaul” in RN are
determ ned, the subfranes may be determ ned as the subfranmes where
measur enenneshoahenbeupfefirerergichctéiot 13 xheplaasuramemsecsiobfllands [ 0,

4, 5, 91 %Q%%Eﬁeﬁ E‘S’sqll theM f16 seBbn 197 AReSElaRSehBht b@ﬁgul d be

subfrarres sl nce e subfranes ere rreasurerrent
per f or med lﬁﬁttlwe%%geéaw|1y19bt41%9p$m§&10w10i0g8520 pbsarbike t o
suppr ess Sir@nahise@dnOREsbetash 1£0114] In the present errbodl ment, UE

averages tRgo &P Pl f {YF% i &3 ﬁmu&u}nh or Bl a 16 BASW GENt i s
ey

perforired over a ere TRANCe e accuracy
of measur efBRol 1 qrms}lomntthe 1pﬂ@§emmem@pnéﬁxmlr@é ouputsfnportdee s

where MeasdE RN %ﬂo‘ées%%l ngvf@fermdasdleﬁlew%ﬁem& i et Rt the
"VMBSFN subfranme t haul " i n.t.he nei ghbor RNs are

th
VBSEN. SUbl L A LAl SRS E i b1 D3RR i ApliSnelgnpor RN ar
eNB, RNl oned@\2ementshduldrbe nréreadraffic is small and data i s not

transgyt t §6168Y ThE I@éaes%@@ﬂnenﬂ Qﬁ]?fl&ﬁl@fde@&%ﬂ 51 2h8Q A1 3B adted e

VBSFN subfrarre used as t ﬁlg RN in the present

enbodi nentVhepRaeasureRgy t%ﬂ?@ e fuachaing fee SEBRIAHIP AR the
traffic i sesspidn RE@edaﬁmlO&bamd én dnsimstihetionvf nhé nidashvgeent n t he
subf ranmes Y)\ﬂﬁ fefgpsurement is perforned. [0116] In the present

enbodi ment Re hel ghbor RN jincludes, in a case where the own cell is
RN, an RN to whFenexammples ag shhaethed ahdeteeties thneulgsamendered to eNs

to whigh trﬁ@slah\bment:@mauoeqaelmﬂleﬂw ﬂﬁeﬁeasu}eme@ﬁ%ﬁbﬂvﬁﬁfeaiétbﬁo@m
mtati

cell is e dto the e

Cor examidz Hengath e At It o e BB PRGel Pl Rbinef

di f f er ent shmld bmpttlﬁfblsn@he@ dasgcted aisamgythegraseived ipower ahdrtiratexempdn

t he MBSFN;gwhficieke y@tﬁ@aﬁes Werbatdhamoht SN QBPPetBmER afach eNB

bet ween e sane o ation in the ne be
5 perfor ngtﬂ%ecf%fﬁ’?}e"(e%% € 8%%8?5% ation (P13 aeﬁe?’e{%g]fdlfee?&gﬁggcond
enmbod2 oentaboht theedpymiselh transwetted dy eMB,I Rbld reBNR) doredassidt h ref erence
to Figs. %idrsllén tﬁybatsi f the kAHEAn]eE lWelﬁﬁé%%ngglg Adat the

second enbod present 1 nvention w escribed. Fig.
8 is a di &GF e |d&§%qt%4fm§h% Heaﬁakﬁ%eeteq%%%fiem% %1Rethecond
enbodi mentmeafsut-dient ausiime exaﬁbt@mlslextﬁcgs ti% nepBodregellesignils a base

oLt o1, B155,% 050 000K U8 0y D DR A01: g vl
CommIAb cabhoR, #ad pikmiits Hopresudbissihe meagurement section 115,
[0109] The measurement section 115 performs measurement using the
neighbor cell signals extracted by the measurement subframe extractor 113,
and outputs the result to the measurement result memory section 117.
[0110] The measurement result memory section 117 stores the
30 measurement result measured by the measurement section 115 and the
subframe number of the subframes where measurement should be
performed detected by the measurement subframe detector 512, and then
outputs the result to the measurement report information generator 119.
[0111] The measurement report information generator 119 generates
35 information to be reported to eNB using the measurement result and the
subframe numbers of the subframes where measurement should be
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15 [0118] Hereinafter, in the second enbodi nent, the radio

communi cation termnal 700 is referred to as TIE, the base station
400 is referred to as eNB, and the relay stations 610, 620 and 630
are referred to as RN1, RN2 and RN3, respectively. Hereinafter, in

t he second enbodi nent, as studied in LTE-A, RN1 20 and RN2 have an
individual cell ID in a simlar way to eNB. Thus, when viewed from
TIE, RN1 and RN2 nay be considered as one cell, respectively, in a
sim|ar waerfoaneiBtored in thehieeaiuraibat redult eencrgcectdoreitbnditithat , as

tudi ed i f h nd
Z nua'ccesfschh{%]@?egfthgh?&asﬁ%rg% 1Qesuﬂ;' g' &Qe%t@@ﬁﬁ g{t#l rtg%ggggutg
for all ocdbraasyls t‘Bl@éthlaPé!Pl@jloq—mf@eSﬁ% 1tzt]re first embodi nent, Wnen
E Eet pIRur al [onyz]oft? Iamspeés@nt) éﬁﬁaaaimexa:s tlﬁélﬁlelﬁhkbﬂ)@f di9éct Iy MBSHi 5ot tﬁder anes
a use as he is,i.ncr ase e er
of - subPr AR e padh PR ireplehe O RCRRRRE W LB Bt B Ny R AN
sanpl es nay dasarilizd, but thigiienet imotstiene dNBBR NN hend RN2 m@efrmatgfmfme
e bt o ReST R RIBIRN, thE oS AR S N B el F oS pIPLRS
|
oot hedkhRulran the niiepgrr fRG R ey, A0S ES HSIERGS At are upthe ne
pl ural ity “DIBEFRNY, suRfi2nae o hikiBisarsed pisdbe backh4ull’ sn etinke dB¥eth Ulkatot he
f terf ding to the
gr‘s)?g%cg ftP%n%% s?%&%f\lﬁlé)é ﬁg&ﬂ%ﬁﬁzh@% %a&éxﬁ&%&g%ﬁf&? gfdl ng

Sl nce |nter er ence anount
on TIE is [PEdilcbytheprasenhemhodanentsaaihe subfiames where measprapest on
measur enerhoull bapédforméd) LA kubBamestiigich el ahbt)t‘lsdffMBSEN\@ﬁfﬁ e

di stance LLOREAGILN 8 dTLERAN ih bt LOLBHLPERRCE AU th%ach RN
|

on UE will e descrt ér ence =]

di agr am i motdipisativyry JubF easeeshee the suhﬁ'ﬁn@swahnpb age net blye
tSEO}[Nn _1|_ 'T-S E E'uﬁfl aﬁaet thatRg us&j.t ?]J ‘c}Ee b&l&ﬁﬂ[‘%ﬂ%ﬁf{@ cﬁpc%\xﬁﬁlhdldﬁ}eﬁs su rred

a IS osi ti one 1.N e V cl n an e
e 1o SHoRREduRAT be didfinth S b Yubhotihe yHite A BRCRERCshowd
RN1 and Rkg pepfore2f. REbeexamyle; o EiI‘@ s@bframes pd,sd, 5, BharecdetetmeiteNBSFN
subf r anes ot dat ndtNo He 4868 tRS MIBSFRAagkRes. | MIRNL A6 tﬁé‘@u@fx‘%@é”ﬁs

n+2, n+61.. The positions SFN subframes th es .as the
l[oackhaul - WherpRpraspeemaat %wlﬁtigﬁ@gl Fngd lﬁ%ineqeﬁéa’ﬂg's}?%’i‘%é it fhe
" MBSF2D s ulbpbssihiestotdnaprdédN susredirgsovtelkedshckhaul * in RN3 are the

subf rames %ZIrpﬂze]pleLQI}@éLb&h%%t% AverdbSd A mbL Qe d Gt GONRALET

with RN1

a

he subframes where measurement is performed over a plurality of times, to
the1 eby enhance the accuracy of measurement.
[0115] In the present embodiment, as the subframes where measurement is
25  performed, the subframes which are not the “MBSFN subframe that RN uses
as the backhaul” in the neighbor RNs are determined, but this is not
limitative. For example, in the neighbor eNB, RN1 or RN2, a subframe
where traffic is small and data is not transmitted may be present. This
subframe is also the same as the MBSFN subframe used as the backhaul in
30 RN in the present embodiment. Thus, it may be considered that the
subframe where traffic is small and data is not transmitted is not included in
the subframes where measurement is performed.
[0116] In the present embodiment, the neighbor RN includes, in a case
where the own cell 1s RN, an RN to which UE is connected and other RNs
35 connected to eNB to which the RN is connected, and includes, in a case
where the own cell 1s eNB, RNs connected to the eNB, but this is not
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15 anpunt of interference of RN3 on TIE is snaller than that of RN1
or RN2. Thus, in the entire interference amount on UE, the
interference anount of RN1 or RN2 which is close to TIE is doni nant,
and the interference anbunt of RN3 which is distant from HE has an
insignificant influence in the entire interference amount. 20 [0124]
Since even the "MBSFN subfranme that RN uses as the backhaul” in RN3
which is distant from TIE has an insignificant influence in the
entire i ntlanftatieaceFanexmhplentdd feighher RMBBEN istibfle s tdmlected toses

as the back y t . I r d has
an insi gnﬁ#ﬁg%grﬂt e?ﬁ?'l %n@gp%%@e@gs‘?%%ﬁg@@’F@Eﬂﬁ%g"g}‘%?%g y, in
Fig. 9, i MRRFNpabiapmedisnd@stthabarklzagial &N cengraied i e3dhoBE
conpar ed WetHe&NeNBdtINam b Yp&ettidnydde tHe bsdiitensbdfi iR smdybhe N+1,
n+3, nt5, n+/l as the subframes which are not the "MBSFN subfrane
that RR ud€&A%%Che backhaul ", TIE can ascertain the subfranmes where
neasur emer®1EHo(Petobd epdrodomend. Further, the nunber 30 of subframes

FUr e s R ot e e e e denti ol be

u : \ i Ve, i i i
interfer e%@cgﬁ%ﬁ’tﬂ%’o‘f\g@"éﬁ&‘ﬁe %\fkﬁ*‘f’ gléogie RN1 and RN2 which are

posi ti oned cl os€irstly, dr&dibhralayRiM3tenh tacamdingetosthiedetdrad elRNsdintdrthofar e
cl ose,hn di : i 1.h ref et - - e..nei.ghbor
R, Hor JepRbRRAfvERih ‘glgb% fgcribed® TENCR 4 By Auh Eufig' e
adj acent tadigNzlaypystemdndhe sgeand empodiment of the presephinvRRtiops Fot
agj acent tRig%l\fTB@élﬁtl@EdlhﬁBgi Vasel dtation (gsesAhdoh b@paﬂgﬂﬁsmmm?ﬂﬁ, not
adj acent t i CRNLs i j rfe e for aqne
e Thus, TN s S8acbhi LGS0 PAS hnd BRGS0 POE Fo BeriRR
whi ch do motadieewna rheatiESeRmsRY Ffheesnestigeivor RNs have only to be
used. éé [(I?a%lié]] H@@&htd&@g!m,thé It@ﬁcdn@oﬂrgbdcﬁhﬁm,saﬁtﬁm@@cﬁ@ﬂth@h%&@pa thﬁ
second enbodi ne eterri n ulf ranes, whi ch_are no e
Subf r are CREPITRA 70068 SHENEAdo B Skl die 43R SR 400 £ ustSieef F AAERBR on
t he conbi matlitbn refaytdtetines §hBhd20RNs] 6@ areidderiRito as RAD BLiahides HE
of the subfNRMRs MMIRE], Measurenent should be performed. As a result,
the 10 handover_pracessin nd control bhecomes easy.. | ] t he
basis of the ab@gé‘?l&@ EJF’iIgége PEIOR O 1&%&%H&‘ﬂé%’aﬁw%ﬂrom
each RN t anHRIEAdavben intlendeslaretld Dy inwrdimofareeaghtdRNNBN  Bhus,Ukkhen
accordi ng regpephy€ [ ' r. . .

per for o e ot BEC AN CRe RNy B aHRSaLI0 SEA R o0 in,
15 " MBSFNasimilag veast 49-8NRN uses as the backhaul” in RNs in the group.
E_er ei ngf t ea , a _l_HQﬁfl:hfaftélé Hﬁ&h@éedbh%ﬂelgﬁﬁ)(ﬂﬁ%ﬁfﬁil\l d%%iuﬂieﬂhnrmlﬁﬂ?ﬁclgléﬂd

i gs. and_.9. i: ¢ a.set a and_a set an
e are ndrgaber ﬂdrg;%%fpééck?@%‘a’%meéayﬁ o arce 8] ch uailot AR, T
refer?ed tonadomairrNogroouhilame asnSh&»rsaéloq@fflommuajdd RN3 is referred
to as an RN19] OMBre? in 2R¢ B3 Umb&lifrent,8F BEA tOph@akityfef BINs bB€present,

subfrarmes aL ri!he Hﬁljiiberll-g "ME-SEFN %Eﬁéa%{e% that RN uses as the baclkhaul” is

increased in all the RNs, the number of subframes where measurement is

performed is reduced, and thus, samples may not be sufficiently obtained,

30 thereby lowering the accuracy of measurement. On the other hand, when
sufficient samples are obtained to maintain the accuracy of measurement, it
may take time for measurement.

[0120] Thus, in the second embodiment, when the plurality of RN1, RN2
and RN3 are present, it is considered that the amount of interference of each

35 RN on UE changes according to the distance from each RN to UE. That is,
since the interference amount on UE is reduced in RN which is distant from
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subfranes which are not the "MBSFN subfranes that RN uses as the
backhaul”™ in RNs which formthe RN group 1. Further, the subfranes
[n, n+l, n+2, n+5, n+61 are subfranmes which are not the "NMBSFN
subfranes that RN uses as the backhaul” in RNs which formthe RN
group 2. These 25 subfranmes becone subfranes of each RN group where
measur enent shoul d be perforned. eNB or each RN exchanges information
relating to the positions of the MBSFN subfranes for the backhaul in
each RN bdiBethe milBeandoRMscasdeemensistdnealbubf ranes of each RN group

where Teaqyi £ Rles A MG BEARA, ARYOALEL bt i&gpfg Nt gna

subf rames ere neasur
speci fic riBeaerforengs amoanpoinach Zeh op i G‘tﬂr freedeseyb Wﬁb@%@}l@ﬂﬁ%ﬁs

wher ﬁ rrfeasugg reeahd shomg P ap@mfg@mﬁﬂusﬁ‘l@fm éﬁﬁﬁ’amesldi DL ﬁi thd Adiyay
to the_firs

b h
o e SR TH e AgTE el P L et el SRR R 55
wher e neasgeemedithgh i} o nsitpenddomnnidbe ioniytof RN hn IRM?eﬂndfthe he

table is ygflion o Y31 dRah@osCOMNYnETHREM WIBNthe S6d16ENEDBRNG and
positione 1ﬁi?stant from HE conpared wit h RN1 and 2, UE perforns
measur ene n the subfranmes of the RN group 1 incl udi ng RN1 and RN2
wher e nead0izgfeRefarsingenfRign@ dhe0:BRnseliBhe I MBSHN Ribifawes that RN
instrygti oot 9s b %&h}aﬁﬁﬁﬂxeﬁi\rﬂéletﬂ% sﬁ%h%ﬁ%fsc{ﬂﬁlzuﬁ%'l "‘"I‘HE: S]J_C‘Eltlons

per f or s asurenent

ascer t ai n®f th MBSHN ﬁahflamegéhabﬁﬁ We%cqheﬂaacgh%]s narRN% are tha i on
to UE to sab&@mdsl{maj\hgs]oua‘}fermt\mnscd'f tRABMBBEN subfidinsdsathtat RMNM HE

o emovedsand, L6, BEUNON PR SISAL dBnbli bhr grps of Lhe RN

group where asur enen ther hand, 10

when eNB &91 cALRR 48 mdtst@rstcfeemaUEé@nm@ee%ﬁtthﬁ GfRNR, thanB or
each RM n%icfuﬁﬁs;fki&e@feﬂzﬂ@ &lMJB @EEHSEQE sﬁ@@lel B%hx?ﬂ%q[%f\@tlﬁ{_[ ®r RN2.
nmeasur ene S er f or.ned and I.NnsStru 1 on 0

Dort o m mact Bhil ST A RS ARtnt 58 Oy S RettsRde b each
RN gi ves &N1 nsBNkwhorh saldde tDéUEe&]d@miliaitl gneehé orterfeeaseranemt f or

each RN g'bPRE\B FRidH0E 38108 (95 U BEE 28RRYEniARANE REARRI8A he entire
enmbodi nent,, nce the nunber of subfranmes used for neasurenent can be

secur ed e\]/‘étr‘i’l B HBO¥ ural ity of RNs are present, HE can measure
the qoal i {§124) Sommenenahé SMBESRN stibfrahmenday &N desq asndlid lackblatili’ ini gh

accuracy. FEQWQJ éﬁ id c@g@?@%{&h QT[lE %a3 'ém %@ﬁ?&‘h‘ﬂ rlﬁﬁﬂ‘?zgcgqfn tgl'é reﬁl'i:ﬁ‘e

bet ween t act ual
qual ity oﬂn&eh@IW@vnﬁ%HMbpoMB%W spbfigane haki Ry atses pd g put

expect ed oackieuldasitbe eﬁbﬂl he cBRelsE eneiturdesit 1s garfdrhe:dizgdoy er
destinati on.. 1[1? ni nee tlg%lé:onfl ur@tl on of the radio
comuni cati oR Ler %8 accordi % the present enbodi nent is the

sane 23§ t ha25) fAccmdlméw on Fig.chn tanil N2 etharrthan RIS3 yduoh & ng to
o135 %Sﬁmﬁﬂﬁﬁﬁéﬁf’ﬁ S O B on
hppar at usFUbBOEE Br AT H b e RgTLECHE SHHTARTR NI F1° B Bescri bed
with ref ef‘MBﬁ‘NcsuEﬁgmelmat R usédas shabbdldek!dilHy camaktdrasinrtaei ng
the confi gusﬁem%@ crbie 22563 §ﬁagg%hpo%lﬁn%<aor i otﬁéc}ﬁ?@r)&sent

enbodi nent base station #)n Fi erent
from#he BHSEDE s%raf:? &fhezem%%amm%t $hold pe pgriopme mﬂnh?ﬂapw&@? n

i nput to t[mleza]reﬁﬁnheﬁm 1 iamt R Natwlgsh g@ae daindha i toderies iibhgr oup
|t or Bt | O 5 AR QUERLLATLAAGRBIN LT LS APy LRE 198SR i i the
enbodi nmen hown Sane T eference
pos1t10ned close1 to UE than RN3. It can be said that RNs which are close
in distance to each other with reference to one UE are neighbor RNs. For
35 example, in Fig. 8, RN1 is adjacent to RN2, and RN2 is adjacent to RN3,

which are close in distance to RN, but RN1 is not adjacent to RN3.
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35 nunerals are given to the sane el enents, and detailed description
thereof will be appropriately omtted. [0136] The base station 400
(eNB) shown in Fig. 10 includes the nmeasurenent instruction section
201, the neasurenent information generator 203, the signal

mul ti pl exer 205, the transm ssion processor 207, the transm ssion RF
section 209, the switch (SW 211, the antenna 212, the 5 reception RF
section 213, the reception processor 215, the neasurenent report

i nf or mat i okcoexdinglyt drea2dbe, saad thathRNB avidiok és netoadjacdriteo azlifferenft RIS 174

The RN gr l%g th@fd%{ad“{ﬁ%%t?ﬂmtéﬁﬁf‘eﬁﬁf %Gr 6:?&1 Hﬂmt'l‘ éﬁkgédvﬂgnﬁ?%aé‘ a3

group inc I nation
subf r ames C&mkéaeﬂow PO Jﬁhm §an? the, MERFN subfigmernd
i's input txmlgmlmmasabﬁlyeﬁmtbd ndedk. Mt i on generator 203. The

subf r anes nent s be rfFormed are
The. bt A oA e e BRI L I o RRURS RS ERA DL T
backhaul gopbqEnent, detea mimps t}rwflames wé#ch aeencRhg Wmﬁubﬁéﬂm\ls
formed at thaﬁRwﬁgésl Asaﬁheqshckhﬁhrrgnpﬂletmlé biafin It @sthdey are,

Tt hod of BRiamTeT BREL ndiEh g RIE AR QBE RN Y BRI (i Sm%r

RNs for grsmﬂaﬁlamgas whemet mealswbnmlsbon@l RNserdtningdd. ards & resdt,ithe

ot roge (Bindobe bldtBeeifiRnl Solh e ool Yecd ot s 0 or mat . on
gener at or UTTN %@wéqaét%offtﬁpé aﬁ?@ﬁ% é@@%&?ﬁ% ﬁ%%ﬂ%ﬂ? satves ihgr 20
measur ene niflstahccafltoﬁi taddR Hce I E tandhe iintesferetice dreotmanefaseh RIS on UE,
necessary u on
Coction SOTE AREFURIIES tedhrebiorh et Bx REAHIIERALAENS 6 O
wher e mead§F @hﬁﬁtmf’%s%éﬁe@ﬁ rebandepsan thesublames svhink arnpel et i on
gener ator “mmfﬁb&m&e SRR Nluséb ak Bhe bABEH A1) IrﬁRNsl 1ﬁ@hb @roup.

t t t t
Tt ructi G ERuR e sbRina Rt Bp e RRoPHE] h R TR o PR 4 BT
mul tipl exér 2037igAS a $us of AIGL And (RMN2 natlat set gf RANZ hed R@é%aweeneghbm
there is gy %i(’i%é Qé‘sﬂe%h@él&ngTh@ b6t ENl?farrﬂnRNZQE 18@11%%%5%11?\'[

measur enent sh er ate ne

T O g i o it Qe T Ao A &1 £ kDS TR S 30
notifies WE 2] I—l}eee,RNfegrmgp:ot&ngvﬁemuhﬁam&se[nenﬂ,sﬁrb&lxﬂ-ﬂ;aﬁbaf@r med
in TIE, bléhglliﬂahfels'ﬁhlﬁﬂta B 1 gtsspg@guﬁef-aﬁ@s%h SRRPLAGTRY De used

in which notifies rralonreatln

subf r anes Paekhyd” in Gy lebfplmﬂ hg o gaows mgﬂéth%a@wr%mm%@w d
be perforned, ard, d+E e eresupfahiee viNcHRoe pot HEIMBSHT eubfaamet hod

of  deter b PN N FRY LA EE R s, AEROHLNEY ot 8 pg%ggence

to Fi respec group Of s
nmeas u2érremlbf)‘ﬁmeéd3@p%a Spbﬁ)@mersmf e@hléR%Brcrwbe{enmeﬁau_l emesg sha

n+5, n+61pk q;\émgnfefae @mmbéddhtHNca‘ch@hm 1hﬂﬁ~n§5lﬁlﬁf Ji?é'IEﬁn El‘ib
measur enent er.for resul t.s
ecel ved. BORSPTR R HEVESTEN subprrie-Con Epa fagtiart 52 SpihRalbGivasm
respect t eNbeandRiNs, ainwemlae subfeames efrearth RY pond orlmed m&dseir&Negt oup
1 incl udegnbthm ﬁélpéﬁtﬁ%?@d La‘ﬂd ﬂbtﬂflesrtj§1of@ﬁt.55umgﬂnes Nt ReeRM-Ghotp 2
i ncl udes tﬂ %ubbfrage CP n+2
uld be performe

[0130] As a specific method in which eNB or each RN notifies UE of the

subframes where measurement should be performed, for example, in a

similar way to the first embodiment, the method of notifying the subframes

by the bit map pattern is used, or the method of tabulating the subframes

35  where measurement should be performed to notify the index of the table is
used.
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[0142] Here, the RN group 1 has a snmaller change in the received
power in 10 the respective subframes than the RN group 2. Contrarily,
the RN group 2 has a larger change in the received power in the
respective subframes than the RN group 1. In the case of the RN group
2 in which the change in the received power in the respective
subfranmes is large, TIE perfornms nmeasurenent in the subfranes in

whi ch a dom nant interference conponent 15 is not present.

Accor di ngl[9131]l Enthy set@ndambdnmiRit ginespRINS is pokitohed déstahafigen UE t he

recel ved RguRlab RIS AEP KN L BLI ATRS rhSA0Bkns LOM Ul mos

exanpl e, e nmaX| num recelved

PG _nax arfd the8Nieraupuhincbedng &gV baaérRN% where mqasula?m%rgelﬁ@é Op@\ﬁér
di f ferencdo R&JDeNnB §headRNRNIrgvds dn infsteu@icsHAUEasith h@sp‘e@t t@menEN

0145 % PSR 1Y eé‘%%?@@ﬁé@fﬂ#&ﬂ?ﬁ%ﬂﬂ%‘%‘gﬁ P sy W RN
s

recei ved paseRl hap@scerhaingddhe mgsninom @aclpmégmes arG_min,
a recei vednpowetiodtd U@Iﬁﬁéé@edi’(ﬁ%e.@ Weire \%mﬁglv&m@ﬁ% gasesk as

t he 25 foll ow Fornul 014 Fornula 51 P

PG2_mi nFortid B if BPrASYed & 2) TR BOR D HECR PR BURe

di f f er enc RP@réup whebe nﬂ‘dsgrmqmt:lshmﬁmbe performed v eOnphemithé@@aiidl,i n
the R'ilggr %&pergeNBrtq dmRY pﬁ@ h%@tn%?%s&é}@mﬁlc}h %ﬁgeﬁhﬁwx@m@ JINI§ of 668 ved

power differenc, In 1t]on erence between the
maxi mum r ee8 g eﬁ&WeP Hr?dsthéarﬁrﬁwﬁﬁﬁﬁhr%@ew wwe meagurggent
respect i vehsull bep@sorniédped glves aarinstrantiad @ d]@/toaﬁérﬁﬁ'nﬁfnetabﬂlement

ecelved B DR oGRSy WL R o1 RRIBLE SELGUIR B
the RN gr6ﬂ%t@§e%é¥éﬁﬂbﬂxu§ﬁﬁ@Hﬁﬁéuﬂéé@ﬂW@deﬁ@MBﬁJ@wumhe respective
subfrages,[od] AbflebRAST SNBA! i BfUblestMYeRBodERE, since the number of
subframes used for measurement can be secured even when the plurality of
RNs are present, UE can measure the quality in communication with the
handover destination with high accuracy. Thus, it is possible to suppress
occurrence of errors between the quality based on the measurement result
20 and the actual quality of the handover destination, and UE can achieve
throughput expected on the basis of the measurement result in the handover
destination.
[0134] Since the configuration of the radio communication terminal 700
according to the present embodiment is the same as that of the radio
25 communication terminal 100 according to the first embodiment, detailed
description thereof will be omitted.
[0135] Next, the configuration of the base station (base station apparatus)
400 according to the present embodiment will be described with reference to
Fig. 10. Fig. 10 is a block diagram illustrating the configuration of the base
30 station 400 according to the present embodiment. Here, the base station
400 shown in Fig. 10 is different from the base station 200 shown in Fig. 6 in
that RN information input to the measurement information generator 203
becomes RN group information. The configuration except for this is the
same as in the embodiment shown in Fig. 6, and the same reference
35 numerals are given to the same elements, and detailed description thereof
will be appropriately omitted.
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(0148] <Modification of UE> The configuration of UE when UE
detects the RN group as described above will be described with
reference to Fig. 11. Fig. 11 is a block diagramillustrating the
configuration of the nodification (UE) of the radio 5 conmunication
termnal 700 in the second enbodi nment. The radi o comuni cation

term nal 900 shown in Fig. 11 includes the antenna 101, the switch
(SW 103, the reception RF section 105, the reception processor 107,
t he nei ghtoi3&leThediagnataticrc4fd (e(NBbSlﬁﬁﬁSﬁDFigl(lB,inaluﬂEﬁSlw ement
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121 t he, .t RF The, bl k
oo s ot BB 2D W S by BB ol e Bl e ©°
di agr am ofrefo:f infrgmation eitpacter 21, tanal theHmnvessucareoilerci®di dat e
cont | gur ats oo yae BN pratiiban R L Otps APk Rchlayd] Lol %ﬁ%ﬁl?mﬁ?ﬁm
o o e P g oo AR O B Y R Uk Se b T i
el enent s, eankl Riégadledhdes menphicarertthdoabt bavpbtfoheedpprdop nnpueto/the
om t1eg. %Qe%s%}ém—:‘nﬂ- ﬂ&%ﬂ’ﬁﬁﬁk}ﬁ @ﬁ&tat&oﬁ'és‘ O'Tﬁé fi%@%ﬂgé SPéécth"ﬁﬁ‘é}%{lpa”

or In e In contro

i nstruction ne SU rement

i nf or mat i Mherléma%a%emsnﬁ d’%%ﬁﬁiﬁ@l Qil&ttlhé Fubkameasarisheganot r om
t he receptthefsybfoas sierd QN uW‘Eﬁi‘ﬂs thebadkdailtin RNsfig baﬂ@fﬂi‘bgfﬁuibg
nmeasur ene r t

Tty acr o fhatited D6 RACEAASE) Soupmfﬁ FTRE indalblion Lihink s the

t he subf r dkeof as ﬁl@fafs@mee ﬁﬂéma}’sﬁi@@mndwb ypeaef%Nﬁ@dueh am pﬁéOtb@ﬁrhlsr ol
i nfor gt i grmdd154d 2 EthBebf gt ine RN, esElansgal 5 @détﬁéd zﬂ@blﬁbh’&x%'é S

i nfornmati on sitions of t r anes SSI 1ty
o T | O S RAPRS. b % Oh ol AR AUPLLATES. BAK N AN DOSSID T
per f or ned distatte omshs likemmay 8@0usedndi dat e subf rane ext ractor 711,
fromthe %‘HB?CTEQ niébfsﬁié}ﬁéﬁpﬂl’sm@f&ﬁoﬁ@@fh&i"é?yhﬁst{'ﬁ%s BN HeQuRrement

f t t | 152 t
candi tat e SSRBPALS SRFUer 395 59 Gorsiars e meA SO DI 2
r _eI atg mg nedshecmaht ofoared] afjatdhe toddElunevieioh thahdndeteass heogsshiheis
si gnal ?Biafu rinb @M ABeL{QEER! QM B 3R ?ﬁxs]t?éct?d?l[ Qec[?ﬁﬁn%tif %@ﬁfﬁcts
e b

basi s, on thwéﬁgl)osmlon Infornatironr e subfranmes of
t he rreasu Hfrbhise sefraaes 1 8 geyFain R%%Oﬁla?éﬁh@&srup@%ﬁme@bmol | er
710, andpetfopmes. the result to the RN gr oup detector 712. [0153]

The RN gr (rﬁ gﬂe,i,g or 17112 neasyr es .t gr ¢ t ,e%@poewer, on a fZ“uEf rame
basi s usi (510'3{ it 6[}1515 belﬁl%%ﬁ ¢ (])]?ﬁlttl% A& nt n(?é?l‘i?is(fg{l ubfrane
ext r ag% or iffvimatignirthlating teemppsuyemept deset on thy iragurpraemtsingtraction
from the measurement instruction section 201, and outputs the result to the
signal multiplexer 205. As the information relating to the measurement,
there is information relating to the subframes of RN group where
measurement should be performed indicated by the measurement
30 instruction section 201.
[0140] In the present embodiment, eNB or RN notifies UE of the RN group
used when measurement should be performed in UE, but this is not
limitative. For example, a method may be used in which eNB or RN notifies
UE of information relating to the subfirames of the plurality of RN groups
35 where measurement should be performed and UE determines the RN group.
[0141] Here, a method of determining the RN group in UE will be described
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5 received power for the subframes of each RN group where neasurenent
shoul d be perfornmed, and detects an RN group in which change in the
recei ved power in the respective subfranes is the snallest. As the
detection nethod of the RN group, as described above, LIE conpares
the received power difference P@_Din the RN group 1 with the

recei ved power 10 difference P&G_D in the RN group 2, and detects the
RN group in which the received power difference is small. Further, in
the RN gr ouiphirafendvi@htotifie. 9.eCEirvidy wiotheespeeangal thélRtl\hglcr@spEI@Ii ve

subframes e?fotl Hu[% Iﬁ%%?ﬁl nt Bpgecmeﬁ é)ﬁ)%l qglt ﬁl%tsq{btﬁ? ]n%es ! gYg Sn+2 fn L3
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20 out put %43*1%+5e§u#]t ah@ tmwrg?oﬁw@mde%%@s%ﬁ%%s hOAD) nm Hize

pr esent erlr.‘%%il ment, TIE aver ages the neasurenent resul tSin
subf ranmes T e rreasurerrent is perfornmed over a plurality of t| nmes,
t her eby nmdRi14%) Her@ahseiRiNertwp & tzancensbier dengednytho frecovsipenanin

R T R
RN uses a%laﬁr?elab%mge inghe peeeiadgmyer: IRNSegeapestiFa subframesithaps

not |imtahe BN gﬁﬁfp BX aprﬂi:‘e, case of hl@e RN givher2 BNBhidRNhe@haRbe in 8he
subf rame where not tted may be

v ra IS
orosent TREET ARG i BRI R R e MRS L o ced as
t he backhaegasuperRRnt i th@tﬁxf@@em lmwhmhb@dbmmnt Mberderente pempoent
consi ger eds hhabrasbet. sqmcbﬁdmgmgmpmtagza{efté& thé F0BLduANGh Gatidh tise NOt

transmtte no t shoul d

S
pert or medS Hande %}}%E’tﬂﬁ’é’egrp@%@hﬂl\{wf&b%ﬁpﬁﬁa‘ﬂ € Subigamgs (]f‘n%?ﬁRN
i ncl udes, [0HA Fasexarhpleewihiege tivmnmaimunmdahtvedrpoml tio thdRdhgifhp 1 s

connect ed; i@pe OHé%r r@\ﬁle%ﬁnﬁﬁﬂﬂﬁ% ok Gl e cBNel ower
connect ed, f%e éﬁ&% thmcase ere e own ce|l’ i's eNB,
connect od diffetenge BRH. Dyt 8rQUn 4is erﬁﬁ%ﬁ g e fellpwineafigraula he
nei ghbor IRNMy[Eomﬁ:lwsie]RNs connected to a different eNB. In this

case, by excha n sitiop information ong FN subfrane used
as the backha Inp(L’ & %Qéo"??ﬁecf;eﬁ“to each eNB %t]:?V\BME% eNBs, the same

oper at i on (3k4al nSimidady. swiehresnesbin ek Nepupe, s7heae the megimum

received power is PG2_max and the minimum received power is PG2_min, a
received power difference PG2_D in the RN group 2 is expressed as the
25  following Formula 5.
[0146] [Formula 5]
PGz = Po2_max = Pa2_min Formula 5
[0147] Here, UE may compare the received power difference PG1_D in the
RN group 1 with the received power PG2_D in the RN group 2, and may
30 detect the RN group in which the received power difference is small. In
addition to the difference between the maximum received power and the
minimum received power in the respective subframes, dispersion or
standard deviation of the received power in the respective subframes,
threshold determination from an average value thereof, or the like, may be
35 used. Further, the RN group is detected using the received power in the
respective subframes, but the measurement result may be used.
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[0158] While description is given of an antenna in the above
respective enbodi nents, the present invention is simlarly applicable
in the case of an antenna port. The antenna port refers to a | ogi cal
antenna including one or a plurality of physical antennas. That is,

t he antenna port does not always 10 refer to one physical antenna,

but may refer to an array antenna or the like including a plurality
of antennas. For exanple, in LTE, how many physical antennas an

ant enna pdot4gneMglBficatiornet Udef i ned, and reference signals of
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scope of tdﬁ‘é‘?lbﬁ’té@émelﬁﬂf\/‘éﬂi boappropriptels|omttedor esent application is

basedzon Jopsn) e'$‘lie Rad=enierApit tcaldltr TDahaegs eviiRahenian Apghhaidn fon No.

2009- 13929 Q t ot

i ncorporatpg%jfoh Igéjm S&l ereﬁééag 7 Ip ?nﬁ;a %CE &E%V\{glgﬁnfﬁgf] The
radi o comﬁiommmnntc@tlﬁmarmm ouémtoﬁ@@ﬁhanﬁ@@ttiwm@md 8écording
to the pr%ﬂéﬁtﬁ@ﬂﬁﬂﬁdc@fénﬁﬁi’ﬁeﬁfbﬁnir@ ﬁl@%ﬂﬁn@‘ﬁt%h&lu&é@tw@id te i N

Scour acy. TR HESPL AT O] S TOR LR RONDE SO ar a0l r agi o
10 - zdmumiocaation reklatmgtl theﬁefoéraelmewsememlmen{e@li@ﬁpum 500,
900 Radi 0 ,ePIPMRE $A%h YRe ESAEFDI Aok tior2 12ANt enna
[0151] Further, the measurement controller 710 ocutputs information on the
positions of the subframes having the possibility of being candidates for the
subframes where measurement should be performed to the measurement
30 candidate subframe extractor 711, from the extracted information, and then
outputs the RN group information to the group detector 712.
[0152] The measurement candidate subframe extractor 711 extracts the
position information relating to the subframes of the measurement
candidates from the signal output from the reception RF section 105 on a
35 subframe basis, based on the position information relating to the subframes
of the measurement candidates output from the measurement controller 710,
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- subfrane

15103, 211Reception RF section 107, 215Reception processor

109Nei ghbor cell signal reception processor 111Measurenent controller
113Measur enent subframe extractor 20115Measurenent section
117Measurenment result nenory section 119Measurenent report

i nformati on generator 121, 207Transm ssion processor 123,

209Transm ssion RF section 25200, 400Base station (base station

appar atus) 201Measurenent instruction section 203 Measurenent

i nf or mat i amdenples the 208 grthk RNIghoynd dxteeto2 7ABeasur enent report

| nf or mat | é{ﬂ gg%]{ g?n%%’lg'gggﬁ %'é'?e'&gcﬁ"ﬁr @8& 1% LR v O MEARML SR
subframe basis using the signal output flom the measurement candidate

subframe extractor 711. Further, the RN group detector 712 compares the
5 received power for the subframes of each RN group where measurement

should be performed, and detects an RN group in which change in the
received power in the respective subframes is the smallest. As the detection
method of the RN group, as described above, UE compares the received
power difference PG1_D in the RN group 1 with the received power

10 difference PG2_D in the RN group 2, and detects the RN group in which the
received power difference is small. Further, in the RN group in which the
received power changed in the respective subframes is the smallest, the RN
group detector 712 outputs information on the subframes in which
measurement should be performed to the measurement subframe extractor

15  113.
[0154] The measurement subframe extractor 113 extracts a neighbor cell
signal output from the neighbor cell signal reception processor on a subframe
basis, on the basis of the information relating to the subframes where
measurement is performed output from the RN group detector 712, and

20 outputs the result to the measurement section 115.
[0155] In the present embodiment, UE averages the measurement results in
the subframes where measurement is performed over a plurality of times,
thereby making it possible to enhance the accuracy of measurement.
[0156] In the present embodiment, as the subframes where measurement is

25 performed, the subframes which are not the “MBSFN subframe that RN uses
as the backhaul” in the neighbor RNs are used, but this is not limitative.
For example, in the neighbor eNB, RN1 or RN2, a subframe where traffic is
small and data is not transmitted may be present. This subframe is also
the same as the MBSFN subframe used as the backhaul in RN in the present

30 embodiment. Thus, it may be considered that the subframe where traffic 1s
small and data is not transmitted is not the subframe where measurement
should be performed.
[0157] In the present embodiment, the neighbor RN includes, in a case
where the own cell is RN, an RN to which UE is connected and other RNs

35 connected to eNB to which the RN is connected, and includes, in a case
where the own cell is eNB, RNs connected to the eNB, but this is not
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711Measur enment candi date subfranme extractor 712RN group detector
CLAIMS daim1l: A radio communication term nal which is capabl e of
comuni cating with a base station or a relay node, the radio

comuni cation 5 term nal conpri sing: a receiver which
receives control information including information relating to
measur enent of measuring quality of a nei ghbor cell; an

extractor which extracts infornation on a subfranme where the
nmeasur enerimighawbd Ber peirhplereld: nwdghbbr RN ﬁa&ﬂb&lhﬂ@@N@@cﬁﬁle@fﬁdﬁow

f : he b
ts[ gtnls ?ns ;5 !scﬁﬂ? Qefntael\ﬁ% 9 ”ﬁ{ tHib Qgéet Iﬂﬁfeéc?ﬂn%%(glﬂg%%sﬁl %?m?n tﬁ % Sl'ghdase
nmeasur enefIBSFN SUbflaﬁlertﬁﬁélﬁSé?hﬁ mackbaw erRM@P@he%@d f»Q)?fmh ¢NB

measur enerfetRBed e BT El@éTﬁalﬁél%b&atQﬁﬁ@ﬁlrp&etﬂl%sﬁ%térﬁiS&cﬁﬂleh@fn%)f@é i on
on the subfrg%rre %Ynere t he neasurenent shoul'd be perforned; and 15a

trans transmits a result of the measurenent to the base
station orl015¥ N‘élmkydMth@ laignved of reanteding indheabbeatrdspactier mi nal

accor di ng etn%cfdlﬁa'eﬁ’csl th¥ReLLinp 1ﬁxl?l:ﬁ1tﬁ9§1t irs%%%ﬂ?)gﬂpﬁ%ﬁle iAfRE 'EE]Eé IP” a
subfrane Whl chis rane e urerrent
per f or med 3EPPR pﬂ’d;t &ﬁleméﬂ% BB’Ftrlélg%‘sﬁg éﬁo% E‘Rﬁéﬂ? uig ‘Pi%e or
rel ay node plomakit dhHyeidahenbanmsst dhiaois, the antdiva poart dveshotoalways
;)glr ?E)Irlprg %gfetl QS oﬁ@;ﬁlﬁeﬁ:g?gﬁt fn%ﬁdbu%Pnag 1efél%ca}r§eﬁ§'3% %?E%l{l]nas ﬁ}%@‘h&ﬁl@ke
subframe 28c eldengrﬁ plurphisy phannegsmubpeexaraple; & b Bahowcearvphysicel
claim 2, whesehds Aantaari pat indattyRndiiefiee! 41l rdfeficBRids of
i ncl udi ng dt1R' rent base stations are defined as minimum units that can be
transmitted. Further, the antenna port is sometimes defined as a minimum
15  unit that is multiplied by the weighting of a precoding vector.
[0159] Further, the functional blocks used for the description of the
embodiment are typically implemented as an LSI which is an integrated
circuit. These may be individually formed as one chip or may be formed as
one chip so as to include some or all. While an LSI is cited in this
20  description, it is sometimes called an IC, a system LSI, a super LSI or an
ultra LSI according to the difference in integration degree.
[0160] Further, the method of circuit integration is not limited to an LSI,
and the functional blocks may be implemented as a dedicated circuit or a
general purpose processor. After the manufacture of an LSI, a
25 programmable FPGA (Field Programmable Gate Array) or a reconfigurable
processor where the connection and setting of the circuit cells in the LSI are
reconfigurable may be used.
[0161] Further, it is to be noted that when a circuit integration technology
that replaces the LLSI appears by the progress of the semiconductor
30 technology or a derivative other technology, the functional blocks may be
integrated by using the technology. Biotechnology adaptation or the like
can be a possible example.
[0162] While the present invention has been described in detail with
reference to a specific embodiment, it is obvious to one of ordinary skill in the
35 art that various changes and modifications may be added without departing
from the spirit and scope of the present invention.
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information relating to the nmeasurenent of neasuring the quality of
t he nei ghbor cell including the information on the subfranme where the
30 neasurenent should be perforned, fromthe base station or the

rel ay node which is a connection destination of the radio

comuni cation termnal. Claim4: The radi o conmunication term nal
according to claim1, wherein the extractor extracts
informati on on a subframe which is the 35 subfranme where the

measur emerl0163johe presqerdpplicetion idbis:dnat JamBSPHtamtipliratissed as
a backhauly i r -\ S C t he
base st at i%%ﬂ%ncf egtﬁ%éﬁgggﬁé%i@gyz‘?\%é@% Hf‘%ﬂg ﬁﬁﬁgﬁakg‘%&gﬁ ty
of nei ghbdeneEitapl Whadsare ingpmonatediieseiraby srferasicati ng to t he

measur enent, and t he neasurenent section perforns the

neasur %rreritndgntra 1sAubf ra ..basis on the basis of the extracted

i nf or mat i o CGR he RRI5E . Caim5: A radio communication termn nal
which is dapedl dhefradisnsenminoaidatigniterminal pasleradiatdiromuaicationahathod
node, the gcasidons MTREY RRENOMYEREITH Pale SREPSIIGHIAY offEOR: [IRCQIMBS iWhi ch
receives a reference si, nﬁllge ﬁfﬂ‘? nei ghhor .cel | %nd cont‘ré)l 1 hich

i nfor mat | &H%F%’Ff‘ﬁant“&%% Y RPEGR £3M PE dpoAsaed Wi hig

ext ract or ashinty,extd et mdinedmmticrtidmfeoninil sruskhrl aper faakion ng
measur gne i lity of the neighbor cell, fromthe
contrg;6 i%?gﬁn%ﬁ%ﬁ?ﬁiggn%?ect or which detects a subfrane where the
measur enent shoul d be perfornmed using the reference signal of the
nei ghbor @aiférchas Sikworlishe extracted instruction information;

a neasure\r,\[ﬁjé%r%s?ﬁéi% %bclka%t%Eonégﬁsua}iga%ior%%%%ﬁgrﬁent in the detected

subf rane € measurement S ep ned; and
101, 212 Antenna
15 103, 211 Reception RF section
107, 215 Reception processor

109 Neighbor cell signal reception processor
111 Measurement controller
113 Measurement subframe extractor
20 115 Measurement section
117 Measurement result memory section
119 Measurement report information generator

121, 207 Transmission processor
123, 209 Transmission RF section
25 200, 400 Base station (base station apparatus)

201 Measurement instruction section

203 Measurement information generator

205 Signal multiplexer

217 Measurement report information extractor
30 219 Handover controller

512  Measurement subframe detector

710  Measurement controller

711 Measurement candidate subframe extractor

712 RN group detector
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20a transmtter which transmts a result of the neasurenent to the

base station or the relay node. Claim6: A radio comunication
termnal which is capable of communicating with a base station or a
rel ay node, the radi o conmunication 25 term nal conpri sing: a

recei ver which receives a reference signal of a neighbor cell,
information relating to nmeasurenent of neasuring quality of the

nei ghbor cell and control information on the radi o communi cation
termnal; a first extractor which eQLAREESS, on a subfrane basis,
position 30 information on a first subfranme which is a candi date
where the neasurenent_ should be performed in_a relay node which is
the rel ay Woye Iofheadie gomaunea o erging} shidng cBBRbSPE to a rel ay

node gr oupohiithhidhtiggaviph dlsk byatidn Mieh gElag@mode] e desom il iie
i nfor ngtl qn. r el e}t i pn%lt o_t.he neasurenent; 3b5a det ect or whi ch measur es
S

received p W o arstivts ane basis in the rel ay node group based on
the extracted posiretedyer whishracdives emtrdenformstionsinbfudampirdpynatien

ref erence ;gi4na to%eaaﬁeﬁfelng fabﬁfeagﬁhhg qaﬁﬁtﬁsf gqﬁel%}fbhﬁ cEIgl ay node
group whi ch has resul t of e msaﬁure
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used g z?ﬂéﬁﬁ'i%h‘ﬂon‘dg tﬁ&na{leﬂ&}i tﬂ8‘181 yﬂo%@ c%ﬁh@&gé t&\% ﬁs it ﬁ%h%g

rel ay node grou 1?} section or ns
t he rreasurp@h@h{ne o O %}!?omf(éﬁ%at%li‘eéamﬁ&%Hh%WePﬁ‘él%I%tact ed
informati on on thens@eaondestdictianBrhith pelifis The Adadir@neodmiai cati on

At ”S%ﬁbhﬁrr?et lﬁ]fs%,%a%‘?&”&{’%p{?%%h% etdelrlll?éilg?éltléﬁ%ﬁp}%i%gubcfa%i%g whit

comuni cat’ ng W
comuni catthemaesstirmerbshatild bagerformed; and ecei vi ng control

informstion incl wﬂa«mmlftfeﬁwméh ORNGBlif 4 REUlPoNMBRSHELTRBM et to the
measuri ng uaI t{v]o ilf Lag{;bo({ cell; 15extracting information on a
subf rane WHETY E'4HE A% shoul d be perforned, which is a
subfranme where only transm ssion of a signal fromthe relay node

colnn;act edtﬁlﬁ’;[ntrl] be 1938 a8lAlInPR uhfaPRG tRFABh] Jclé(%i‘lﬁé"ﬁb 1949 rIWHeE’élnt
e o e e eTor o rimpschon § Vhd R ™ ©"
subfraoe whbfranteehematdiermemntresieat kholld hpepdrformedt amhis not an
MBSFEN subframe used as a backhaul in the relay node connected to the base
station, from the information relating to the measurement, and
the measurement section performs the measurement in the
subframe which is not the MBSFN subframe.
25
Claim 3: The radio communication terminal according to claim 2, wherein
the receiver receives the control information including the
information relating to the measurement of measuring the quality of the
neighbor cell including the information on the subframe where the
30 measurement should be performed, from the base station or the relay node
which is a connection destination of the radio communication terminal.

Claim 4 The radio communication terminal according to claim 1, wherein
the extractor extracts information on a subframe which is the
35 subframe where the measurement should be performed and is not an
MBSFN subframe used as a backhaul in a relay node which is the relay node
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transmtting a result of the nmeasurenent to the base station or the
relay node. 25 Claim8: A radio comunication nethod used in a radio
comuni cation termnal which is capable of communicating wth a base
station or a relay node, the radi o comuni cati on net hod conpri sing:
receiving a reference signal of a neighbor cell and control
information relating to the radi o comruni cation term nal;
30extracting instruction information for perform ng neasurenent of
measur i ng cquakdtey tothd hesngiaghbhenddedldngs toonmrdle node gralp inctwlingti on;

det ect | ”9 %R&gﬁ%@ é’@%ﬁ% gg}o@‘ggsﬁ%]ﬁ Pﬁﬁ%gg%%n%h&%é% {fed using

the refer on t tracted
|nstruct|dﬁe¢$W8¥Wﬁal ; 35perforn1ng t he measurenent in the detected
subfrane where tte meamremmtsesﬂﬂ@ub&f&en@ehé ficaediendid on a subframe
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rel ay nod dilo " Conuni Catt on me 48€d in a radio
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o or mat | SRS HE Bt BAGHF SHE G5 relBE spiRg At (P umgtion
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a first subfra at e ere nmeasur ement shoul d be
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subf rane b@%&%“ﬂﬁﬁﬁed on the extracted position |nfornat|on on the

firstisubfranme a@aeﬁehanrvelﬁ@helae&w h@aBfragie wher eﬂﬁie@ﬁl@@éur@ﬁielnt shadld
detecting,the ﬁ@g@ nod e n a
ur
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extracted instruction 1nf01mat10n,
a measurement section which performs the measurement in the
detected subframe where the measurement should be performed; and
20 a transmitter which transmits a result of the measurement to the
base station or the relay node.

Claim 6: A radio communication terminal which is capable of
communicating with a base station or a relay node, the radio communication
25  terminal comprising:

a receiver which receives a reference signal of a neighbor cell,
information relating to measurement of measuring quality of the neighbor
cell and control information on the radio communication terminal;

a first extractor which extracts, on a subframe basis, position

30 information on a first subframe which is a candidate where the
measurement should be performed in a relay node which is the relay node
connected to the base station and belongs to a relay node group including a
plurality of neighbor relay nodes, from the information relating to the
measurement;

35 a detector which measures received power on a subframe basis in
the relay node group based on the extracted position information on the first
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20extracting information on a second subfranme which is not an MBSFN
subfranme used as a backhaul in the relay node which belongs to the
detected rel ay node group; and perform ng the nmeasurenent on
a subfrane basis, based on the extracted information on the second
subf r ane.

subframe and the reference signal of the neighbor cell, and detects the relay
node group which has the smallest change in a result of the measurement for
the received power;

a second extractor which extracts information on a second subframe

5  which is not an MBSFN subframe used as a backhaul in the relay node

which belongs to the detected relay node group; and

a measurement section which performs the measurement, on a
subframe basis, based on the extracted information on the second subframe.

10 Claim 7: Aradio communication method used in a radic communication
terminal which is capable of communicating with a base station or a relay
node, the radio communication method comprising:

receiving control information including information relating to
measurement of measuring quality of a neighbor cell;

15 extracting information on a subframe where the measurement
should be performed, which is a subframe where only transmission of a
signal from the relay node connected to the base station is performed, from
the information relating to the measurement;

performing the measurement on a subframe basis, based on the

20 extracted information on the subframe where the measurement should be

performed; and
transmitting a result of the measurement to the base station or the

relay node.

25 Claim 8! Aradio communication method used in a radio communication
terminal which is capable of communicating with a base station or a relay
node, the radio communication method comprising:

receiving a reference signal of a neighbor cell and control
information relating to the radio communication terminal;

30 extracting instruction information for performing measurement of
measuring quality of the neighbor cell, from the control information;

detecting a subframe where the measurement should be performed
using the reference signal of the neighbor cell based on the extracted
instruction information;

35 performing the measurement in the detected subframe where the
measurement should be performed; and
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15

20

transmitting a result of the measurement to the base station or the

relay node.

Claim 9: A radio communication method used in a radic communication
terminal which 1s capable of communicating with a base station or a relay
node, the radio communication method comprising:

receiving a reference signal of a neighbor cell, information relating
to measurement of measuring quality of the neighbor cell and control
information on the radio communication terminal;

extracting, on a subframe basis, position information on a first
subframe which is a candidate where the measurement should be performed
in a relay node which is the relay node connected to the base station and
belongs to a relay node group including a plurality of neighbor relay nodes,
from the information relating to the measurement:

measuring received power in the relay node group, on a subframe
basis, based on the extracted position information on the first subframe and
the reference signal of the neighbor cell, and detecting the relay node group
which has the smallest change in a result of the measurement for the
received power;

extracting information on a second subframe which is not an
MBSEN subframe used as a backhaul in the relay node which belongs to the
detected relay node group; and

performing the measurement on a subframe basis, based on the
extracted information on the second subframe.
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