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1 DESCRI PTI ON RECEI VER APPARATUS AND COVMUNI CATI ON
METHOD Techni cal Field 5[0001] The present invention
relates to a receiving apparatus and a conmuni cation
met hod used in a radio comunication system
Background Art [0002] In rédcent years, in OFDM
(Orthogonal Frequency Division Miltiplexing) schene,
studi es are conduct e HESCRAPIHEhNI que of 10 enpl oyi ng
ggéggmeaﬁvﬁ%gm ‘h?é“%&be%‘t? f@ﬂ%m@ N1 1926/D
esource Bl oc gr oupi ng a ura
subcarriers, and |nproving spectrun1eff|0|ency
Teoﬁ@@ggiqaep@dulation refers to a schene for deciding

rates and. nodul.ati o chenes accor.di n
L00fR kbt S L Bp ] 3T FRe® BEER A fabfae g and
a cdmnthmicaeipredetke dived packebdes rommatnd cpgion system.

Bacq@%gosufﬂaegrtWt h frequency scheduling, a plurality of
stations repaqrt channel condi ti ons observ

[008ed RBrdifoemé ¥erdr JPngFd Mel Oame § tRahEI8ILEREY dAtvision
MuDﬁlpﬂeﬁirSg}t hehceh:aaneltudmwmtneon:smambtaldl doatesteRBaiioe of
em npb|11§%| 3h koy%rxlg‘?améjt'égg Lﬁ afpgtﬁpeg:fc%r r@cﬁ%quling in each
RBaﬂamspvecm&dpa&)orgrahﬁmgequ@d@yaklébfed’tﬂ iSfgp cpaFiers, and

imP@RARk - e@ﬂﬁﬁﬂ%fﬁ@f&i&ﬁ On%@zEl@tlQ@ hﬁfﬂlﬂh@i’ﬁ}ﬂrefers to a

ual i ty | n tion nnel al it ndi cat o
sondBnalRE 151E G pab AHEE et BRov Ry RATHLFCatal Frjemes
accofrdu:mgtuoguhasnRBs:ocrmrlrtssmwd:smgﬂed Ohethm nmummlgl gide so
tha?f f r?gy@ nﬁng: ?;qyi{bpg 2L 61 a rahdr G@V\/%aj'igs@% With

par anefers show n
ffe&Hﬁﬁﬁél“d’lféi‘%itl?gofa BRIy §;fs‘f‘€f?f{a%ﬁ8%18flﬁ bt channel

conwtdﬁbﬁr&bﬁﬂv,ed tphat RiBs,om s trere bano didh, GQLd (gee base

stallon coile SQ% annelll:anﬁ P%rl{so%’ﬁmaqlogaq slﬁBrse?tg n?(?bile

channe qual In recelving EYOCGSSIng
sta pihi o east»mq’tm wh@n 2 Boehasamingd ofcaristines algorlthm

Vaiﬁlre%dl‘ﬂ@d 1k NeQ sSUDPARAS ¢ 1@6@dl%ti&ﬁ@nﬁioﬁe@d@@ﬁclwﬁchedullng ‘
rmdul ation of the subba

T T RAAEIRE AP d %‘h‘é‘ﬂ éf’nauaﬁ i tycﬁlclﬁgl r‘élga‘??]&d Teality
mfnem@tvomgmbcéﬁs:mgehQuairmbflhélfsftfaﬁtrl)on when a base
[O(ﬁ)tcétl ogsal %cgcaé%fi arpglrgﬁl%rﬂér§ubskﬁ%qgﬁ1g a@ﬁiaﬁjﬁgg {1955“)! of

tive nodul ation of arbitr bands.
cor}qlgugwa%{@s% & OR&F § DABGHE GO ¢ ﬁdmanw&élba‘hlal c@if. 1gguency
sch?ehﬂMlﬁlng Natd G ¥natrhewovadald Q systtrat dandisdibbaingl CQI, and

paraor m:‘t‘edrsvw hw"i‘n%' gﬁghhgy qOIIaiR$§ OFUJJJ}EJM §ﬂt§£1Gba]ud\91dth

no e Sta
are a “Wldeband CQI,” that is, a system bandwidth CQI (see

Non-Patedt Document 1). A narfowband CQT is'tead as chanmel

guality acquired in receiving processing in a mobile station when 2
base station allocates predetermined subbands, and is used for
adaptive modulation of the subbands. Meanwhile, a wideband CQl
is read as averaged channel quality ‘acquifed in receliving
processing in a mobile station when a base station allocates
arbitrary subbands, and used for adaptive modulation of arbitrary
subbands. FIG.1 illustrates a narrowband CQI and a wideband
CQI. As shown in FIG.1, the overall system bandwidth is formed
with a plurality of RBs. Further, in FIG.1, & mobile station



10

15

20

25

30

35

measures a narrowband (subband) CQ by estimating for
exanple SINR (Signal to Interference plus Noise

Rati o), channel quality of two contiguous RBs, and
measures a wi deband CQ by estimating the channel
quality of the overall system bandw dth. 5 Non- Patent
Documsnt 1: 3GPP R1-073681, Noki a Sienens NetworKks,

meeNriie%, a mrd‘elﬁ)@ﬂi&i(mgl’tﬂﬁﬂiﬂ)’ éh@htisy feattidra UERA fUE, Example

SI% errs to erf%oef vedIﬁﬁ Oﬁgﬁfn\%eaﬁtk%ngtﬂgge quamy °
tww\mﬁexuouh &Beommtmsw&ysweﬁ?bm%% gby estimating

thePd WS B LTt )guﬁhtlgaad%dt H6e 51 1Sy RMm mm%dims li ke LTE

N°é Ogtrﬁ-i‘t-l;er E\F/f%lé?ugl ¥ r| tﬁ?ﬁ%éﬁﬁ%@@ %g%‘n Wi 8t HE DS

Nebyor:losrréhﬂmadi‘r@qmrapptunal |rt§1u01fersystserf1015E UTRA UE,”
20@3??}]\9{%%9?“{ goeasure a plurality of wideband CQ's.

o estimate channel quality, a nobile
station requires decoding capacity to support all
Disrmbtshpé%ﬂhaﬁsmlsmi on speeds of when a plurality of
stem b [ a For exanple, the
Probigite! taet:éﬂé’g réqil%l ﬁélg % kl)g S decodi ng .capacity to
[0 0dfdportio wheepOin raammm,gumﬁtsgéewsaswugv ngg e P pmpiity

of Slé%h%mlfaaﬁgw £ h. syd@@?ﬁeq?ﬁaﬁlvmk?tlhae 1?Hteuanf (Long-Term
C ire or e, m e.S io

EvPHU08T) RGP il STRTAOT HAREd HropP S St ChanBRL ety of

oveade sastam exadpli @ thvver e oar esgnmudhingat ¢ @nplsy@tleirm of system

_ ba]PJ‘QY%%ttoh{n%%s%Xét%l%?ah@?d&\f Qttlla%baqig s.9 Whlgther, to

I S represent
estamaAip| &heAIFRS QUEAREpO? t THY DR SitzEon TB%q‘r”erﬁrSes%erﬁQsdmg :
cagd g tpuBbEsu f od Nf20l MAiloip 1l tisahh@isGan beeeds of when a

piughf ISR &0 M2, SRLE BT NG A RLRARIE M R BAGKRT e, the

hee |resstem dt h
m obdhmsha tiatni onqusrecsaﬁﬁl B@mtqu%na BE)P%‘Wéﬁné? sGpgre Tt the

trafBasuk e | Bpbbe HHQJA eu%l@gl Qn. lﬂ_thHleslﬁtShﬁtb@ﬁdWMth
needs to hoFd

Cogsesrratiad mﬁ%@ nafc%g‘“’“o*‘.lflésb%%‘a i1ig fgrathe mobile
stapl e dhictyaods.system bandvm dths (10 MHz, 5 MHz and 3

[0(?/632% li)y ?eg%hY? W 108 rﬁqg'bll@m%t at £08. i's‘ﬂ@sw.@aToBa%e as an

estinmation, generates a

eXWiﬂﬁ’llle35"kreéf3er3en‘i:‘ém€f‘b“%"@f§°¥‘aBWét%’§sc§’6Pé{t‘gq \M”?’neea system
basy&tiembandw ditz, arsd Maeds aback3 t MEEQ iMdex, to Chel is

base tation. For exa I , t n 10
R SPLT L) o BB Ve ol B b BT e B hiter TS
reres:tswmmtchw pombespdt mﬁqm]moet h”dif ﬂm‘f VR, bt:otransmltted

'w‘hﬁtpgtgré‘t@sﬁn-ﬂ aOfpréaQ@erﬁhﬁ§d%a@ﬂ%r&koﬂuﬁlﬂet yn el °nt1re

r epor X associ at ed gth t he TBS 2t0 ith a
SY%‘]%‘% 8“ e 5 £at iSO AR EREC™ when®tHé® ys°t“ W
chband! iSSNR I‘wh-lza:{@Sed?Bs)t,het o idbi dtetisdmt | dih & npep flor sigrtion

neg@?r%elho?yt@t lcé)tpl forlna Mﬂhemﬁgﬂda\@edﬁbs@élée ’Ith CQlI
acquire a TBS o bits_as channel u dé@@éﬂs (10

mtilémpt goarmoq%dl@x tas§oda Lyrality oh f;ﬁéteFBs
MIbkl S MIE he dbasd Hi)atie@m.e ct008IG]. | t Tihe imlhérieé atetiam finds a

TBcgJJ eC Ofb}hghg{lggf"ngstiigc}/aetqibin,ong'égerateé a CQI index with
reference to a CQI table associated with a system bandwidth, and
feeds back the CQI index to the base station. For example, when
the system band is 10 MHz (50 RBs), the mobile station performs
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provide a receiving apparatus and a comuni cati on
met hod that are 10 able to reduce the anount of
processing for nmeasuring and reporting CQs in a
communi cation system providing a plurality of system
bandw dt hs. Means for Sol vidng t he Probl em 15[ 0007]
The receiving apparatus of the present invention

cha%qﬁ:qt éséttﬁg%tt?gggf'tolggiﬁgrﬁgf‘mhgghg@'1H% & iU}[M‘HZCQO acquire a
asures a or. re

TB@I Séksz)goeaﬂﬁaﬁ atshéhﬁlﬂ‘ﬁ‘ﬁér fo‘Y’rté(so'ﬁ’? W YRs? ?glﬁl‘éd“dex

assPRAStYERERL theoTBE sfat20ly posd to aiheolﬁasa: stobiamd Further,

t&%anhc'én g\tésetderé ggh%sgagsm[ﬁtz' N9 saRPRL AL Yge o1kl s$4tion

measur enent’ sectlion that

perdrrmactbannel reedbmetio hIfeEks ¢ teFu R nTE dﬁénﬁéé OfHz, t

ac%:;g% gﬂiblt peksod @b 1ttE1&asCQhaﬂiQ@SUq€EﬂHﬁl§f fan@mrapsyst enC QI
andw r.ans t a in .
7300 o b4bbr bESaRT A AGANEE il Spgg stacion.
[00eXi T acttedsr ebeue fxer el mksbascfa «lectdred TO@semér ipkention to
proo\yﬁr a% reﬁx%g{&g?ﬁqw&%yanﬁng coeedhacka sigat hcﬂﬁhaﬁ that are

eeds e first and the second
ab]ﬂt%et@tré"’r%‘f*ﬁ?tf‘%@‘é&b%\”é‘cug. RO0G8F e FBLoR TR ine and
re;matth@gi ®h1Ehe preesemtuninventd oysiool pdesi ding stdpsality of
i a CQ for resource blocks to equal the
Sysgcﬁr%e %T rd(}gcs)urce bl ocks for CQ neasurenent froma

stating 30 position of a subband transmtted froma

M an@NEE tstolwgn%&m@rﬁwsmﬂs a first CQ; extracti ng
ource bl ocks to equal hfh nurrber resnotl{;)geadopts
ro

(04§ Bhice? Foriqofd VOeF ARRATA Biie it
th dandi gt Ia ti pansmg itwdd d gf r@rﬁltﬁeCtQIammﬁltneﬁlgeﬂt section that

me%@ﬂ?ggtau eraﬂgr p@?@ﬁ‘fd@ﬁ@@k?‘fﬁ&ﬂ?&l@e Bﬁﬁnﬁtﬁeof resource

racte esource bl ocks as a second pg&for

blosks doF SRdt BRATRAGT St thiT o d® F EBEd Ty 141 fFr%"cbband
tr 2a@m ianeld tfhens acona sGlittiny tpernansnit ta fig sappad atusscond

c 41 Adva“t a&e%sseEthlsstalaqfew\s%rag Q0 J&QQ@L@C&% ciasna) equal

sent” 7 nhven POSSi b reduc
the frallafmmnﬁfolfesmlb'@éséllﬁgk‘ﬁnf%\T rt@éelc\f?ﬁgmﬁﬁﬁﬁf%ﬂ‘ﬁ§t g‘rom a

sy SRAS Wd ¥ 2dich E%ﬁlﬁ@d@oﬁnltmeatﬁ@mmhﬂmﬁg ia@paratus, and
mesas%trgrsn g)r oz}tlxlredi.!an 58Q|?| Praltl e?cftratc’ tsétdem ?Qngn\:’% dglt?)%ks as a
second CQI for the overall system bandwidth; and feedback section
that feeds back the first CQI and the second CQI to the transmitting

apparatus.

resen IHVE

[0008] The reception method of the present invention includes

‘the steps of: measuring a CQI for resource blocks to equal the

number of resonrce blocks for CQI measurement from a stating
position of a subband transmitted from a transmitting apparatus, as

a first CQI; exiracting the resource blocks to equal the number of

- resource blocks for the CQI measurement from a system bandwidth

transmitted from the transmitting apparatus, and measuring an
average CQI for the extracted resource blocks as a second CQI for
the overall system bandwidth; and feeding back the first CQI and
the second CQI to the transmitting apparatus.
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Bri ef Description of Draw ngs [0010]

FIG 1 explains a narrowb and CQ and a w deband CQ
with 10related art; FIG 2 explains problens with
related art; FIG 3 is a block diagram
showi ng a configuration of 4 he receiving apparatus
according to Enbodinent 1 of the present invention;

Advléﬂa%e%tﬁxﬁfﬁéc?tﬁ dﬁtmlvle\ilgfoﬁhe CQI measur ement
cessing j.n the narrowban asur eneni s
[00333 ifndt oo erréérselfrélrtng?f‘ |dnmgcgzsor§8gél%rie to
redEmaodhaemncimmtf ¢ hep presenn g nvermwnmvmg aPPara‘fHS for

meg%)‘%n‘%gdﬂ?nent @?rﬁ?@g{r@l(ﬁsofn 3 St @blcqtdeeakdidd $:viding

he” present invention;
2 PRIOAERLY @ fas BYiGak Ry Hibshowi ng a confi gur ation of

tPe transmtting apparat us according to Enbodi nent 1
.0 sent J vent FIG7 is a
B“féqlésﬁ%lplp  Agram shd %g the operations of the -
[002%]ecei vi ng apparatus and the transmitting apparatus

aCCOﬁ«‘Cﬂ!Gng 4:0 1ETRO0] Rt o wbein d N PLagentwidetentd @QT with
10,8 |s a bl ock diagram showi ng a configuration of

relptid Batei vi ng apparatus according to Enbodi ment 2 of
t he ﬁﬂ@s@rﬂxpn\mntpmleaﬂd:hﬂt@ islageBlasék di agram

showy stTLE'b% gt 'd‘?QoPImt R oWEGG Vi Egn%p@@raét%lﬁ of the

accor diment-3 of the present inv
recm@q@ %Epar%q%clécmoag‘ﬂaﬁw dAowABC 3“&8% Juidt | Eﬁ Bresent
invieh@ié£cel vi ng appar at us accor di ng to Enbodi nent 4 of

LFECEJIﬁg SQ%X\?M%]I{IQE&& con |gu a eOansugfggl#t insoc,aessmg in
thet mamsnwtbtamrdg Cafpbamatalasra@@mtdﬁhgtlm Erdodhaentidgbapd CQI
mebBfr PLRIENecBon according to Embodiment 1 of the present
invention; ,

FIG.5 shows an- example of a CQI table according to
Embodiment ! of the present invention; '
FIG.6 is a block diagram showing a configuration of the

transmitting apparatus a-ccor.ding to Embodiment 1 of the present

invention;

FI1G.7 is a sequence diagram showing the operations of the
receiving apparatus and the transmitting apparatus according to
Embodiment 1 of the present invention;

FIG.8 is a block diagram showing a configuration of the

invention;

FIG.9 is a block diagram showing a configuration of the
receiving apparatus according to Embodiment 3 of the present
invention;

FIG.10 is a block diagram showing a configuration of the
receiving apparatus according to Embodiment 4 of the present
invention; and

FIG.11 is a block diagram showing a configuration of the

transmitting apparatus according t¢ Embodiment 4 of the present
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i nvention. Best Mdde for Carrying Qut the Invention
[ 0011] Now, enbodi nents of the present invention wl|
be 5 described in detail with reference to the
acconmpanyi ng drawi ngs. Further, in enbodinents, the
conponents havi ng the sane3functions will be assigned
to the sane reference nunerals and overl appi ng
lnvggﬁggpptlons will be omtted. [0012] (Enbodinment 1)
10FI G 3 is a block diagram showi ng the configuration
of receiving apparatus 100 according to Enbodi nent 1
BesofMiohle poesentyimyedut dhe Jvnobiike station appar at us

[{)Oilzéa CIQBW ete@:nﬁéémleﬁtg)f oFeGRlkVifg sapranatyatild0 will be
FI G 3, and receivi ng apparatus 100 s orts
desaTHIOf AR £5TR00 Uyt SRTBLAG dPhEL® ASEOMBITH Y Grg 7 ings.

FurlREefecemVImbsecmleams102heece¢M@$nanssgrtw;vmg the same

fun%qzlaonnssmtt d frg%{%@émo 'éhrég %%ri@rlalf{éﬁﬁgfgg numerals and

described late I'a ant enna perfornms radio
overrémepmm@eﬁpotietsgﬁﬁgwilﬂcb%Jcﬂfﬁgttﬁévm conversi on and
[Ogﬁf\lz@ C@E}iﬁj‘&dﬁﬁ]efp{] Il)he recei ved si gnal and, |n t he

S|gn ter recei vin 0cessi Qut p

pi | o S g‘haﬁI ﬁbﬂrﬁ%& eg{w‘ﬁ%fﬂgoﬁggeg ort ‘?lr(f%mn of
receutplg ap@awmdeOOsagnatdttcg donEmdio &imgyell 1 of the present

lnvgﬁgpoqyl atA Q.cﬂo%?f‘et 'SQQ1:1JOQ14 aPHh a4l PUlsS aacQﬁEﬁet%| GRAmPIR of
ata si denodul ati on sect.ion 105. 00141/Channel
recéSYi%t*’iW@“éEfle‘lo 199 ¥4 tlblfalt@é a2 Rfaiff&iving apparatus

IO{E_ShIpIgBtrt@ra yﬁlﬂiﬂlfﬁh&‘n:ﬂﬁdteﬁfﬂtﬁam@wmmg the pil ot
[002:% nal ﬁpéltte {aﬁma Je&% +I¥I @QZS?QEEPJESJ'OQ signal

ouIt put's thHe cal cu anne estimati on val ue
trat omd biteal §rgmaltraieqmbﬁjlla£|mp@éﬂiﬂsohﬂo@esﬁéﬁ%%%af) via

antCh . TERAGUT ERRAE - BRAGL I Mﬁlllogr@BQan@E‘b@Bﬁicmmg including
measur enent secti 15129110. rol si.

do WRAHYRY 5T 1'6R 8BEt fﬁ&"%éﬁb 1%t & eé flw““gﬁgcso‘r%’tnra&r and,
in shgnahgout pafteedrédom Ricaigdeigviprgesestion opgputs a pilot

mg%ldtl Hg;t %htagge§y§stt?g]ak%%‘1gvge@tbohnp(byd%‘ﬁtbﬂtst R€control signal

ul ated control nal to wd 51%
10 RORSGP b e GETHRd ‘_‘L]_l"i‘)thutSﬁﬁt“sm’( h@ afPOWPBARGL ot ntate
sighladrdo pasi tsh@ﬁat@ﬁd‘tﬂﬁﬂﬁ\}l‘btaﬁd CFtiomas0fement section

09, outputs .the e n te
0, SR IR TR, 0o TRoand e 05l e
estémattion V06, felperel wetiyixArkPiagt Pit 91ivssigrel outputied

£ o [TOE alelc@Ry [ £8 Wele t1On MWL, Qh@xdaﬁlﬁﬂﬁt&C{H@Bal&ﬁlatHﬁre};annel
estb%‘?\?ﬂtﬁga:lgg bandv‘égttah Isfc’gx}gi Mgzem EulaSEYSt errs]ectlon 105,
narrowband CQI measurement section 109 and wideband CQI
measutrement secfion 110. -
[0015] Control signal demodulation section 104 demodulates the
control signal outputted from RF receiving section 102, outputs the
system bandwidth included in the demodulated control signal to
wideband CQI measurement section 110, outputs the mnarrow
bandwidth start position to narrowband CQI measurement section
109, outputs the modulation scheme and coding rate to data signal
demodulation section 105 and decoding section 106, respectively,
and outputs resource allocation result to multiplexing section 113.
Here, if the system bandwidth is 10 MHz, the system bandwidth is
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shown in the nunber of RBs corresponding to 10 MHz,
and the narrow bandwi dth start position is shown in
an RB nunber. [0016] Data si gnal denodul ati on section
105 denodul ates the received signal outputted fromRF
recei ving section 102 using the channel estimation
val ue outputted from channel estimation section 103
sb AR hlbethféoqwn%éprbisqmﬁec@wa%jﬁotn@d nf’ 0N CONMIE, and the

ation section and out put t
nergan AaPAR R hr O (A% LG8, TP EBOR R RheRub ber

10010017 ] Dec0kigg a$ edtimond 1i08 i dec edes onhd (dfendambdniletes ihe
rece?vghtsﬂg%@gugﬁwﬁg fFQM 48F 8 31908l o deTp qtdmsmo the
usin e codin rate ou putte rom
chaygrrr oftigiaghen vddwsdul ErytoadslEem sAa1pg] cghmattqufection
103 hendegpdedh ¢l misbgnakhedacodethwtat a) ff@mCR(?atﬁd'ﬂeCkmgnal

segtion 107, check sectj,on ;107 r
deBREABER SHoTRE 18 aekTuct s Uik gottoBFA @b e Auie o
degetiodi ngcseat 186.106, to detect whet her there is an

[oEr7or BEc88ing CRGGBACK (%2 CA ¢ O8d dO 7t HRUIRU § d@Da AlomOlresu it
etection result of the decogaﬁlﬁdata t o ACK/

ougurdrdt AP sdattonlatB LAMOSH pUPS GEELRI Ukt ausing the

codinddoute antgurteld, fan reogireédidand deﬁoc[mmg]loﬁ\@e/cm@mlm
rati o S 1

on ST, TSI 100 g0T i S ARG TR e

Seqjeedeerata out putted from CRC check section 107.

[ooT I@Rﬁ%&&‘l@%g&nahatum padhiren T genasidds @n the
here is not a

d ener at es NA i f
def¥ard. 2 1anSabPur et S Ares e Sasenur a0 O ereot
whACKE NABKT ¢ osnmiltaxploexonglcgect K?difﬁlclh?d{ 6620jBaddd @mtputs
ant Q?r&ﬁaﬁ‘é‘ﬁéct'{'@ﬁf % s QU p&’f t el f g@ELEgBaNnBlia€SL MREKONACK -

section 103, narrowband sur nt section 109
gew‘a%taiaessft%éorrsls@%aadt %%tlb?‘édgﬁé?ﬁfnﬁeqftﬁu%&%? AREEFTOT
as reeeG3 d m@asurenent, that is, measures the narrow

[0(??§lftIgbtk/-li\xBﬁCfI{Ao%lrﬁplea&anggg Wnb%@"‘h%@ ac‘{easrtan ACK or

on out put romcontrol si gna derm | ati1 on
Nﬂsﬂ“eKt aehoa@mg tar therr T pard oRsame G@F“h‘e%u“r%\é‘ﬁﬁode‘i data

out‘qs%&ﬁlean 109, M@hcﬂskﬁssacg&nta@)’ve i Thehi ¢h, TBBK/NACK
aSSO0CIl a

ces,
£ RS EtP A SHOUPh P A= REAELIEd “RaP O BaHihi at h THean error
anf hateniesatds nals NeA B& r ofwbdrer eCQls iardexetion. 38nHe o@puts the

e S yvg?@ e X to
g %Qp&ﬁed %?&3%&’9&%{' E)(;nt}]g‘éﬁg?ﬁ‘tpl on gegﬁoéinqﬁl The CQ

Pretbur dhisid procélei ffappe arn?%%ﬁn(?“ébu iﬁoé?reﬁthannel
esﬁ@ﬁdth@lﬁ 469 ikl I 0Be narrowband CQI measurement section 109

‘méasures the TBS inh a the predetermined number of RBs for CQI

measurement, that is, measures the narrow bandwidth TBS from the
narrow bandwidth start position outputted from control signal
demodulation section 104. Further, narrowband CQI measurement
section 109, which holds a CQI table in which TBSs are associated
with CQI indices, finds 2 CQI index associated with the measured
narrow-bandwidth TBS, that is, finds a narrowband CQI index in
the CQI table, and outputs the narrowband CQI index to feedback
information generation section 111. The CQl measurement

processing in narrowband CQI measurement section 109 will be
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described later in detail. [0021] Wdeband CQ

measur enent section 110 extracts a predeterm ned
nunber of RBs for CQ neasurenent .fromthe system
bandw dth outputted from control signal -denodul ati on
5 section 104, and neasures’ the TBS for the extracted
RBs based on the channel matrix outputted from

desiappg! .65t L aidQn section 103. Further, w deband CQ
measur enent. section 110, whi ch hol ds the S O(%
(00200l o a8 43RATEl GAbI & het #F S ReRar FERHATY DI cXtracts e

proiRastihefent nsechéonc108BS i fisks € QAQmkaslexcmssociadm®d the

-sysﬁ;e%zh E%%logﬁlsf‘%“'i;‘?&tﬁs fr%lﬂhgorﬁ?g‘fja%%nsﬁmferﬁodu ation

I ndex_In
secOntldd .eandrmeastpra she BB debdhd O arhee-R B o based on

thel ERARACK ol X 0% Nt iUt t €N lcqlransmt éélnmjalionTsl'i:&t% 103.

asur e SN InNn W
Fullhae: grSpen (O Alst e et o S RS TP b 1ds the
sal 5[ GDQ2] Fekthaek ithfeor GaXIi onatgl@neha]td ofm s@@trr@wb:@ml CQlI

megg{ﬂ?&ﬁgﬁ§d¢eec%gpﬂck09nfﬁﬁﬂ@t hoﬁ(}flnc’ihﬁgkngsgd'@ated with the

narr owb I ndex out putted
meFBREL &%ﬁtl%ééﬁ@ﬁawgesnwm@nv& %od iy finds s
w:@mwatcecnf rmw dehandCc@Q tmasumnhmtm@actlm Wi@leband
utpt ner at d f Qr t.0 ;20

Iuill exil 28 secC IEOHI{% %g {&%%/ %% He]ir?glr gtglkléﬁnlselgtll OnThe
CQJlO@eandrcfreeubamoqemﬁmmmWmdgbﬁeﬁé?%ﬁn%@w%eamectwn
uélébgﬁgiw dégc%w&mta@ér cﬁllfﬂmln ggner ation secti on

: nc S 1 0N encodes transm SsSi

[OWOUI{E%?& Cﬂ%e !bfff-d'&aedopr LraRTaiog, sqearttéoPol?? generates
fedﬂ,Hetdkpl éxfogmseddd onnk18din@5 {i0024arvbmbiapldexiti@l index

ﬁﬁ%{% L@ b8 o r%@a&%&l Ql nfAMIEm Mt Qe&ﬂ%nA%Qoﬁnd the

out ut ted from A gener atjon_sect I on
WIéﬁHa@ﬁeC@edB%% ot B R G oﬁ%ﬁatr{u??%n?r% f é’é%%lwmen‘
sedtibar maoi, O@n@eﬂetﬁﬁtsor’th&egtelrM’ialéd. fdeurdidr ;information to

mug‘gmlregllggkgg:tsemll the ?@NAB'I@%%%SS‘ERO o%gggon 108 and

nne an Fansm ssi‘on d
fe ol auit tiefo fmemenasdiongt sartsieshian 2 IJadeactipy ge @ control

chﬁﬁﬁ@prgggea!lm,%atsb@f;ornesult outputted from control

g nmodul ati on.sect 104, .and _out

(0GP et iyt WO MR o aRBAPEEF ngr AT ] Shof gate end
ou@@ﬂ%}ﬂd},niot:lrednmrtsumwgusacdatth_MUpri@tm sadiion 113.

{0659518"Mtutlltf:}ﬂex%§ PLAGESST 103 11aGkttdh NG, dr 61 CAAKEIeSi Wikh the
-conversion on the si %nal outputted from

A%mﬁ%f@%gﬁ@@&ﬂ%ﬁ fregm ARd-Ue sgfifhf‘efaér%aﬁ““on 108
anaf{her féadh Oclit nams mntat i 6 dur@aassd gono fEedhsok tinifngmation

ge”ﬁg paratusy éﬁgnﬂ?ﬂam e@n?‘fﬂfgg Lﬂ%ﬁ% Nows the ek - 113
LU BneRt P 8cesSing i n Rar feBsurenant
mgétn s s109 éndmch@wmaobcghmluﬁeﬁe e deeRiPAsRpR data

oubphilieRe feserihed dingdel@dion 112 based om the resource
allocation result outputted from control signal demodulation
section 104, and outputs the multiplexed signal to RF fransmitting
section 114.

[0025] RF transmitting section 114 performs radio transmitting
processing including D/A comnversion and up-comversion on the
signal outputted from multiplexing section 113, and outputs the

signal after radio transmitting processing to transmitting apparatus
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5[0027] FIG 4 explains the detail of the CQ

nmeasur enent processing in narrowband CQ neasurenent

-section 109 and wi deband CQ neasurenent section 110.

In FIG 4, the case will be explained as an exanpl e

where the narrow bandw dth&start position outputted -

fromcontrol signal denodul ation section 104 to 10
15@1@{58\/\@]@{%@1ma5ur ement section 109 is the

hirtieth RB ané where the system bandwi .dth out p Sdc I

00 %dm XA Ohe o Qe CAERETIFEL | P Saat? bri 1 DAt band €O
m e ¥ et @@ctmamsm@rmm wiabdbaond 1AQIi mekBukbmeniinsection
110;@%?,& QQSFﬁ% étgﬂt he di agonal lines are the

er of RBs for O(gl nmeasur enent
[00&%Ir actFd&-45 Ef?m}ﬁltﬂﬁe thestdeiadand fof thio B! pogsgpement

profd® s§heMN mn T iGod b i@ [DQTDeEndlafsuRBSnd:ﬂ whitihpa MBS and

w1<¥%baqcﬁséjégnﬁlggsg?r[ﬁ%£ Isec an regsur r[TEFnItG ‘iecghleogag’g will

'ch a TBS'iIs neasu
be véxipldnd dC@s mmasuwanpht wé@rﬁoﬁhqlgaa?%wb@taﬁdméth start

poﬁlt'ﬂpl? uq uFBss P 5mcg)nmeﬁ%lﬂaqr@@ﬁwdfu(%t@@wéﬁon 104 to

q_é W deband neasur eErEpt a}n&lj Qh RB d
naréfewbaa&% 13 ?saéaaaﬁneﬁﬁes%ﬁﬁﬁér e an
whmsas liherTEﬂi'stferanHd‘t&i@ystﬁ]:emohlapd\mﬁdi h fwtnput:bedr olr opignal

l O 1010
dem E?LIO%I g’g%lt d%ng%%%th out utted %r%lrﬁacsgﬁfrﬁfc%%qpls@m

| ll%llgrﬂeﬂ N@Emduliatm&r“set@tel 6@516)110“@ 1D therdiaghted Hass are

theSQB%sto e\qlu@@rk%&dn@gbeﬂ‘eaﬁlﬂﬁff_&ﬂ& GQQLmeasﬂ.}fl@ment readgsmd
irst, eleventh, ty-first, thirty-first, an
fmf’lbrtflf? 1 HEe F@é“?l"gn%én@ﬂfzyfty RBs. Next, viie-band

[06ORT eastroonerin §EE #onhel Quimibredso ET\RY izemwhich a TBS is

me§§£l Erg Bﬁ%ﬂgnﬁh@@p%ggku?%b%t 's@@tl\bail L!.Q)SOfand the
eac carrier 30 outputted fromch anﬁgfﬂ est

| n
numder; of Robs Nex¥ | W\Pdébgr%‘sdj WEASHF B gféé?? d'cer
meki0réinRaAs aBceivar agel odre Heo tH NRs ofurhherf pfsRBs for CQl

meeI g}/g!rlllt hy twenty: £ ggt,u sthirty-first, and forty- fi rst
RBS 5 based on this aver age val ue, cal cul ates

[Ofbb%]su bWVédTRendp6iR Ligh ngs HEIBERE % E40RI | hY ?W@GF&BSRBS to

equttahewn@%b@@ﬁ QR BRasds €M@t meI3useaidmnfidh) tieé essstem
I ov shown

ba R HaAEAT B Hd B BRE R ot Ao T e fdpslf L Egflon 104

Foﬂ'BS;amlpédeouﬂmnsthdwesmtd@béwdlmdﬁhnd’eﬁpﬂl@&f‘befdbﬁbkcontr@l

si deloﬁgﬁ&é@ﬁlatgogeggéﬁto'noq0546%' QR M-Iliz F@hxsxammeso RBs,
en e calculated TBS is, 24

w1ﬁéagafie@r@ﬁtmgé&wweﬂde&atwlébﬂl %K’ffaas”f ﬁgl vf IS v enths

C tweRtyifmdex tloirkeefiback andf ﬁonﬁt-lfmmtg@rﬁasr drpon tsecfiifon RBs.

NeblE AR R SR A Y TR e
eXRE@t#érR@qlSrmébFeﬁ%ﬁmn@flr o IEHELIAEY ¥ BV DARCRACY RubCarTics

oubh @ftle dPPSh i QM 2QutepUL tAch friom eobtibal 1SignalNext, wideband
enodul ati on sect

c RS TuSEE L 06 R SRR TR PR

first, eleventh, twenty-first, thirty-first, and forty-first RBs and,

based on this average value, calculates a possible TBS upon using
resources equaling five RBs. Next, wideband CQl measurement
section 110 refers to a provided CQI table as shown in -FIG.S, finds
a wideband CQI index associated with the calculated TBS, and

outputs the wideband CQI 1index to feedback information
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- proyiisdr CHH Réélef 6? Sétﬂw?néé’s

10 RBs, the thirtieth to thirty-fourth RBs shown in

FI G 4. Then, narrowband CQ neasurenent section 109

finds a narrowband CQ index associated with the

calculated TBS with reference to the provided CQ

table as shown in FIG 5, afAd outputs the narrowband

CQ index to feedback information generation section
enl%&-tlojfﬁ LO03L] 1 Now, F&r wizdabahd, GQlennelas wrépeited TBS is

section, eason that_ ch (U AV “tzhe th
2035 0kt B 500 R ELRLIEL, PRIk ces ihe
wi dfedrantdheC @QUinbeteoftoeXerdbred RBECTBRLIERY &%&F%nft“mn

1iW Il be explained below Using turbo codes, when the
syst em bandw dt h exceeds a._p term ned vaI Ue

’ r
[0Oéj@an-mMeag@thlRBsnaqrﬁfvb‘?%{il (5ﬁ8 peasgrpment sectporn 109

find§ araSﬂrBlSedm/\thm sat i stypiahg taeprladratber morfeoRBack@tr CQI

S dym it | engo oft i b houtputted
AL E‘ﬁ”her ﬁerfﬁ“a %gggg&t@%eg@ﬁ ggqU%ncyou;;plee
t

froi vessinoy, SEBA { RETISAHT ISR SEEERTS Ly
narB@%)baﬂdem[T&ﬁmext&ﬁsntl‘b&tcteaﬁ] bes tfiansn tHRE whithe five

RB?gttlh-SFfBéhn%td Hgtrteog:gléﬁ&’ ro}%utrgﬁc eﬁ%ﬁqzsﬁleo[‘%]gsﬁ o fg. 4. hatThen
nar€oRseqUEItQY mehemumbet sofctRBs Efudingd wop2Rbt EPER4NC Q!

1nd§|§e alsgmﬁai!e'dm&lt‘ﬂf tBQec§Y§ﬁﬁmelﬁam dﬁhtﬂ ek ERcdBS the

not dep the -Si E’E nt%%t el lér?ch?e %ea.rroslb and

C QX Gt it BOF RS ale® Proitatm & he mrher 2 tifo n130e KBy of bi lcqQ
oo g]zmgmem 1%ndwp&/eﬂ7%€c8ub|@9 ﬁleE§§reWe%Qb§@gt§q 110, the

ifent 'Section e to acqui r; V\quegﬁp b
rea@ohn tielexhehoet mgrad bighiel thquaret §llof ¥ bivdh Ham AR idgnfan be
sh PRRAWS 94 ? 1 tmgg@orlfhd:hﬁlﬂabea cdsexincexpl RiBwedoas CQI

an _exa re the s bandw e en
meééﬁf‘i’%‘le‘%r dﬁvﬂ? B fedU Pl gm’sgc i ogﬁgb]ggg@%g g%&%ﬂg—izmw}l
the &yt hemsyst ewi btindwicdeld soutanededdr i pat coHteel fodj ghamPple,
5 lgﬁgoqwfg;{n%@héﬁqlltQr{h%.QL]'ch?’ 0k r ddssMHae dandiis seﬂw&lylng a

or nore ban W|dth %uajg he nurr‘oert e ad on

T Rt off §HnCd) Pﬁﬁ}&%reéﬁﬁﬁtrat“ld a&rl ex ﬁ'&l $°% M oFf3
théVl'SZ{NW debapth Q) frrmasu}reenﬁmspse@meom flﬂ.l()tqyeerrfm rﬁ;versﬂy,
a p Cecﬁg' %Q'?Mﬁzaﬁgw@ & p¥odahandn bits

regar Iess of ‘{ﬁf q ot
thddandw e tr@wmbﬁﬁé od i ifeastisdming seRts oI RgRed Packe

erl%?(rt E@FJ Sth%ﬁszsf OTB@Q d@&&SﬂJEe@S&ﬁH Bansfhef SON& .a
X using_t & .
[0%’5@ 5 Er)@égg]uef_al’c% t%'e ng Cg&{é?té a‘clt}%mr 'n{]orhe than th

imshow
1o wenfliguit atfi tine csfystwanbamtitmﬁqhalppafr FQSTE%daéécPr‘bﬁ ﬁ@l’end

"ont %En%qust &-eﬂefr e Presept  FRY et bR s Afbws fTor CQI

station apparatus is a concrete e | e 100f
m AT SA A1 H SR LY F30 RO MNP P G20 alnghe number of
REJ a8s Nt Qi AG 23pPafaiSad80b guppestsing pl TB&.i wydepand CQl

stembandvm t hs., 4[0 I §ClI WM COI ind
m & ShTEse Y rglcoen \}é[g ps;)’ﬂbl'g FJ: ﬁcgrnus,lrgilgt{e Al QI index

| Shpwmvph@napbacrtmluéy 1o opita aéhtﬂé(ﬁﬁ?imlsiﬂ Bdffhr pgtlthoueh,

in' 84504 egel yid g sPleaGRESHhEY kBChudierg ntitian-veiomeertdicorsy stem
baelﬁlt%gmt? fl?ﬂggg%/tgﬁi%roonmogox& 3y gf:geﬂaylegeéllo%%q tidQection 104

is 10 MHz, if the system bandwidth outputted from control signal

demodulation section 104 is not 10 MHz, and is equal to or more

than a bandwidth to equal the number of RBs for CQI measurement,
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after radio receiving processing to demnultiplexing

section 153. [0035] Denul ti pl exi ng section 153

demul ti pl exes the signal outputted from RF receiving

section 152 into a wi deband CQ index, a narrowband

CQ index and an ACK or NAZK and a data signal. 20

Demul ti pl exi ng section 153 outputs the denmulti pl exed
fordat Ansi gnal M denmpduliat,i endabdndeCc Qdi mgasectnemtlbettion

11 QEkblh St ISR QYRS I A LMY Chacouna

- CQirdéxexto maebandemd@@mwg@ isgrterRcdHhw S aiddeband

CQ? Q%ﬁréﬁ%né%&ﬁoM%ot Ox 8NGAdi NG sSe6t IEQ118Rasurement

36] Dewodul i.on_ and. decodi n
andd &al 4t ¥ddghan e%ﬂ{eslﬂtdrffex d%f‘tl&gglg Fog‘ﬂttﬁgﬁ%eah"“’“ in
Fidrsom denul tipl exi ng section 153, and outputs the
OO%EQOd%qéj@t?stao kcnﬁ(‘aﬁg%%{:télﬁnﬁlég's tHOQIAfi tion of
ck “section perfor k on_the decoded
traaamatfamgpmptp@aaf%nﬂaémmogﬁlaﬁ aRd "deRedimgrielt i%n e

pre%glﬁ‘k,nvte‘ﬂtﬂc% ecta whaekheratdonnaipdrhete ik annerets gxample

ut s t he decod th
of té&léiﬂ"l}é 188+ gpp[ﬁaﬁtg}gj elg%r ; OV\%yg\Ar;lld 1%&’7 ﬁg‘!’;fgzﬁﬂads transmlttmg
apmsecituon 166 vgemotulaapésr2lisy rel ﬁbm&a@@m%@éx

[0 DUtfr?deéQm (i@im]}&b91@@@%&&@&110@5@53661_%5 I 8, signal
narromban CQ denodul ati on section 6 finds

traggmidkadci5Bd WEH RE n&PPBBHH B ARERRe 151,
peﬂf@frﬁ:rsert(hﬂﬁmracﬁﬂmt@kxble)mlngadsctern'gBSi(awn conversion

ana U ”J-tﬂtﬁv%}s hSod %& ehﬁeé @gﬂn t1 68 M BB Qignal
gqua e nu er of nmeasur enent,.
a ftkarmadibares e@@nae}mﬂwpént% P}l&ﬁlﬂ%iagt PR dopnt 83

0@¥§iaSl)&&ﬁ[ﬂBﬁbQﬂngS@écUﬂﬂm &EBOF?hhﬂgnpesmufceBelIlgnal
a narr.o Q, Lespuyrc t
outmb%ﬁpa¥%8hﬂgM%et%anﬁ§ S&here ?32€§?§?ha$?oﬁgggM?§11ndex
a zﬂaB&pv@'{et}OBQJQWl@heik@ain@n@(}lndérﬁ)ﬂuPatN-éﬁgsé’éﬁ #ndety signal.
De%@%?ﬁiﬁx%@ EQ@tiWﬂd@@@ngu%té Qﬁ%xd%ﬁlﬂ)’eﬁpﬂegeﬁr @Ma signal

eX|ng sectlon 153.

o demRIN Y o b ErGH G187 19508 0n! 1hsoRARBE APed Mrpiy band
C @dThen ik det dand r Qb amndexQWi & hrrosfudréinoe stotide IGQ, outputs

th%%vqldeb%rﬁ% {: disn&é‘;? 1 JBP; 8Sp hRE O GRtd Ao BL I Sibhale &8Bn 157
and outputs the ACK or NACK to encoding section 160.
[0036] Demodulation and decoding section 154 demodulates and
decodes the data signal outputted from demultipiexing section 153,
and outputs the decoded data to CRC check section 155.

100371 TRC check "section 155 performs a CRC check on the

decoded data outputted from demodulation and decoding section
154, to detect whether or not there is an error, and outputs the
decoded data without error as received data.

[0038] Narrowband CQI demodulation section 156 demodulates
the narrowband CQI index outputted from demultiplexing section
153. That is, narrowband CQI demodulation section 156 finds 2
TBS associated with the narrowband CQI index with reference to a
CQI!I table and reads the TBS as information bits that can be
transmitted with RBs to egual the number of RBs for CQI
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10 wth RBs to equal the nunber of RBs for CQ
measur enent. Wdeband CQ denodul ati on section 157
outputs this TBS as information used upon all ocating
resources in overall system bandwi dth, to resource
al l ocati on and MCS determ Hation section 158.

15[ 0040] Based on the TBSs outputted from narrowband

me & eFRAUl Rtk PO wHRGHd @Qﬂ@@nﬂ@@th@@@&J&tm 156 outputs
denodul atl on section 157, re gurc ocation

and MCS
thigdlet 4 12f PO adeeritir 4 BB} eéﬁgls“wé%%%%"es Porngd oV
bandivildthhet&RBs et oueqealali heariombern df MBS f@og¢@lation and

Sur. t RBs the overall
Coc{n?%tg ﬁé%) &Igtdﬁt q%}%lgugsboﬁtlggts the resource
{005|9|1oc§f1|dén’?amé‘s§lql tdc?I%ﬁﬂ%ﬂl%l Eﬁ\ca“imﬁehéFa‘?‘?’Bﬁd“iates the
wide@Gnidon b9 rand reu fpuwakeXi @ wedtnantiB2xifyr sherion 153,

based on,the TB ut putt.e 0 I '

Tha&e%duwé??%%ng %f) cti duqaftfor{n {;eagtéggaqr&di Ghds a TBS
assdehoidul mlﬂomhsewtﬁ@rbalzﬁi?CQbSBQPéeWaﬂh seErTea cabtl thed Q1
tz:tbgz.eta%rdn}JE?HSI Phle 3@@5' AN idbS mabideberaMiesScan cditAhsmitted

_rate and a nodul ati on schene, aggt ouifﬂput(gi rLlﬂr;e ment
withetRB i hed®BBAI ngRF alE R t b Gdterifindd Uil B4 IsHF e
wWisehen® CqQkencodionioleenii onedB0Onand hoduimeisontisectiBh as
1nf%§1}1'at{en3p§‘s:éc!lvﬁlﬂén g%g%%lmgoopégcp&rcse'sgrl%7 J—veralll system

it on secti enerates_a control si
banjbmbtht he gys%m%aﬂdaﬁaﬁwn PR %@ﬁoe\ﬁmwﬁlﬂﬁ section
tsetart 30 position, the resource allocation result

[oof4rb§ g Egotngl ”d g odul at Oglesf&%‘ent%%gwbta%% cQI1

Catl on an term na
demedulmo%&ctand babpuré W hieremdGRéd wBadpbitigingpaftion

15" 0 M‘o@r%e)&lmﬁ%@ﬂ 0911&6%40@0&2]“59&%&66 SRGHi®ON 158
encodes transm sa t he1 ﬁ codlbn f RBs
a“?&?@so{ﬁsﬁ}trﬁéd kq1aRe é’%’éé} Serdl 4 e o

fordetar f ewaturem sec ipono 115, namn’omb;ﬁuk§s tioe mch,ﬂaét isorstem

S n 1l m d tr, Y o
ba d&%&t L egé oﬂ?ggnuaﬁ% gmpc 841%2\%%133} S?tﬁg%dstf%'r g%m 1

szg@@ﬂrmaqnmremoﬁg seetin 153 Tt Mm% “B\)ﬁéﬂ”tghes%@{ofls 162.
FuAGQYi r 8dse 8NGadi Aige SEW § On 01GPudtHPuUisomewarrowband CQI
mssmndatat ul a n iy0
de%ﬂgﬁ??ﬂé’nl\lﬁﬁ@l od écqw rgdWIFéngoa?ﬁ%bse‘g ﬂa%Jdu]l_ggdun section,
15 DUt peeareet reldsniadbion addt aMGOS médhe weivhtigactjanfion 158

detkQninleQ043L, aYRGU} Alel @R aSLEL b @M1 kOdn N RE e%nﬁh@utputs the

transm ssi gn data out putéed from.en od| %Msetctl on ¢
de{fgmig S OROHEI B o nc et S BUREAd 1 BERB AR o
en @b d Qoake ofioand 6NCSndemerdvilnatd ok ¢ s eictn dlﬁllB&SP&I@leeiy

QPG REITE B UGN SRRSO f0ycrates @ comto

51 et |U(§hnﬁ62hfrmﬂ$tm1@xh§ntiWédttFan’§3tﬁ JSATEAVYRpd width start
powﬁaﬂttt@l@ fe9puRPdub Altdconi €Ctd At 16de aned ithe reoat el the
outputted fro ontr ol gnal . gepgration, 4 MCS
moéié’gfllloorf‘ 59 “Fased" %ﬂtﬁe rfégglurrge af %Cgﬁl on resutt
de,mnnpmfttednfsre@mwesloiﬁr,cenélmﬁ@alttﬁdheagmﬁerated control signal
to multiplexing section 162.
[0042] Encoding section 160 encodes transmission data using the
coding rate outputted from resource allocation and MCS
determination section 158, and ountputs, to modulation section 161,

new transmission data or retransmission data depending on the
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15MCS determ nation section 158, and outputs the

mul tipl exed signal to RF transmtting section 163.

[0045] RF transmitting section 163 perforns radio

transmtting processing including D)A conversion and

up- conversion on the signal2outputted from

mul ti pl exi ng section 162, and transmts the 20si gnal
AC¥ b ARGt %utt[,ﬁ@&m Hdrﬁgdé%%ﬁ%%ﬁgn %wp&ﬂ ¥isBY  That is,

apparatus_ 100 from antenna 151. 04

whemefhe i 4K ofs t ARdBHGde FBEENPEG Saﬁblﬂ ﬁé"leﬁt%bs new

_ trahﬁﬁﬁsmdﬂ idaga appmroalulstﬂcﬁo swicltl o e 6axpidd nechaisithg NACK

is %—'fé uengFe [?%es%gtig ¥\{]e?bn05n§?7 ,réél‘[,a)%%%ﬁfﬁon data to

moﬂném@mntsmgoapbél atus 150 transnits the pil ot
[omnn@koaewﬁw Vi g oaPpanatnsd 4 00.c satige repaEhSséth data

narro start pos and f
ou Gt dER™ SnPO4RF 197 Sra2080 W IRRAC e ion scheme
outpmdsed drent rseezumma:l_DchatmOBOméé%ﬂ&wgeappamﬂjsnls)@cfi011

15@93&1\/\2&1&&‘% ?@érﬂwﬁﬂgteqqtraﬁQmQQﬁWnr@attgeto multiplexing
narro I ndex. [0049] In ST 203, w deband Cﬁ

secib@R Ur&rent section 110 in receiving apparatus 100
[Oamsurlasuthﬂemdgbaedtﬁ(ﬂ 16D acaqulextelaetmedebamimssion

oo S P T, S0 G ARDORALA o
Ou@@ttﬁﬁ(féﬂﬂt @antaﬁhmg@ah@eawérta%§e£5mn 15§ based on the
resource allocation result outputted from resource allocation and
MCS determination section 158, and outputs the multiplexed signal
to RF transmitting section 163.

[0045] RF transmitting section 163 performs radio transmitting
processing includiﬁg D/A conversion and up-conversion on the
signal outputted from multiplexing section 162, and transmits the
signal after radic transmitting processing to receiving apparatus"
100 from antenna 151.

[0046] Next, the operations of the above receiving apparatus 100
and transmitting apparatus 150 will be explained using the
sequence diag'ram shown in FIG.7. 7

[0047] In FIG.7, in step (hereinafter, simply “ST”) 201,
transmitting apparatus 150 transmits the pilet channel to receiving
apparatus 100, and reports the narrow bandwidth start position and
the wide bandwidfh. ' T

[0048] In ST 202, marrowband CQIl measurement section 109 in
receiving apparatus 100 measures the narrowband CQI, to acquire
the narrowband CQI index.

[0049] In ST 203, wideband CQI measurement section 110 imn
receiving apparatus 100 measures the wideband CQI, to acquire the
wideband CQI index.

[0050] 1In ST 204, receiving apparatus 100 reports the narrowband
CQI index and the wideband CQI index to tramsmitting apparatus
150.
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[0051] In ST 205, narrowband CQ denpdul ation section
156 in transmtting apparatus 150 denodul ates the
narrowband CQ index reported fromreceiving
apparatus 100, to acquire the TBS associated with the
narrowband CQ index. [0052 In ST 206, w deband CQ
denodul ati on section 157 in transmtting apparatus

[00%5? depogigl apes Ja!}%oWHja%hia@Qmemrd@axahe,plorstseddﬂ amé in
el ving appar at us

10 t B
tra B8 L BE CH R OF hES G CHD gﬁa?%:%u' 5‘ﬁ%le‘&é’e” 3G § Yrindex
repB@?ed bdses oreddieidBSsprascuscel @] otat: |a@|quanfd the TBS
assgclate %J’Irﬂ‘llnt tIa?F 5865 LAR (])5% {fgdfansmtting

ocat es resources and. det erm nes tq%7 )
11

[Ooé@dl ndor &iTe Mo thid ebedd ot Rdn deamdipl 2t oB5aF§ 1 08T
tra@@émﬁh@naglptat:aﬂgs aFAredms d4Dtdy ansrmftlﬁebhedeIQ)i index

to rece t 1
e DAP b B S 1AL AT aRLR 00+ £ SETEBRE he, TBS

assbesmwd:ewahlmwldnbnesluthI amdetodi ng rate and

[00%3 W”@as@daoﬁo'ﬂﬁéoﬁﬁgnabsom td1ansiiibs and
data SI gnal. [0055 T .209, cont.

Mccsen%ﬁlﬂfé‘l‘iwl%ctsleﬁﬁ‘ 4?? A8c i oP AT gtd%r a%@arfébs 150
allflegndul pé asutdre comd r detsigniaks ame 2€o dotwi rete t hed  the
moﬁaﬁrgonbg E%Qt h start position, system bandw dth,

§durde’ a cation result, and coding rate and
[0 Ggdul de 64 38RerfeanfWOLEP 8l APBET 2HHF 34 Fagysghip the pilot

chABMDdYs axtelcQ@»rS@gtap?g{hthﬁsl noo e&elp\olrnsg tappas atous HOI width

denodul at es th 0057 T
Sta&'ibdb‘bﬁlﬁb‘)%’eétys één%ﬁ%:bglc]:lél {/ffsnogu app gflatgu%}%g ](-)esuh and
co diegpdestet hen dateo &ilgriabn [SCOB& e | hu ST Xrntrphsesgnnl, and

traﬁg%l%gh%hggka ?Hﬂ.l'on C:ngfheCk section 107 in

celvin appar at us , i i .
(045 1 i kbl ¥PRg. SpBHA SLEABD GERBEAL BG o2 ‘AGK 0t 04 in
recsa:gmﬂkg arppWAGKu S| groal . d 8RJc00B%tkn SHe2k3ntrhe shgeal, and
ac 'eratll(l)n Iarr %rﬂ Cfgdcv%y&tlpssttapﬁ ﬁr‘t%ﬁ 0@ysE‘e1§Tb%9%w1dth

narro measurenent sectio
reaoec@levitﬁg cappar aFﬁE“lOf(P‘?réé’sq}Pésr‘ttr‘?eaﬁglr’PBaBiﬁHoédcheme
[0@9%?:2%&"8%"2?33:0%ﬂ@\t\@?g?%@ ueda»ﬁu1[a(|3&ﬁﬁ)]wcﬁ“6n2114q5 in
re QS VaTEoHRP A HHAS FQO ‘g\ﬁ”ﬂeballgg mﬂlrnea%lsurg1 ht og:(r:?lt |ogn
[0A4D] i nlr e¥Bi ¥1 hg mxmgemmmh@,@r@s refel Wi FdRpratus
106QecdPe 8GHYI & £t Bz deband CQ i ndex.
[0058] 1In ST 212, based on the CRC check result in CRC check
section 107 in receiving apparatus 100, ACK/NACK generation
séction 108 in receiving apparatus [00 generates an ACK signal or
NACK signal. ,
F0059] In ST 213, the same operation is carried out as the
operation in ST 202. That is, narrowband CQIl measurement
section 109 in receiving apparatus 100 measures the narrowband
CQI, to acquire the narrowband CQI index.
[0060] In ST 214, the same operation is carried out as the
operation in ST 203. That is, wideband CQI measurement section
110 in receiving apparatus 100 measures the wideband CQI, to
acquire the wideband CQI index.
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14 [0061]In ST 215, receiving apparatus 100 transmts
the data signal to transmtting apparatus 150, and
reports the narrowband CQ index and the w deband CQ
index. [0062]In this way, according to Enbodi ment 1,
a receiving 5 apparatus exi¥ acts the predeternined
nunber of RBs fromthe overall system bandw dth
[ookegar ghess ofisa SySEEJﬁlnkgarwbmzCHahuaSIDOngrmsmh‘s the data
siopouer VoA B iRk g Lo A ShEN Fpe parranund

neasures an aver fromthe
CbendaataIRBShandldebmndsCQHellai/@F age Cq to a

[ookﬁzns%t%w |ARAT QE%rdﬁpgtt@t Eindbd &inpossi b| e ]ﬂedeﬁmng
uce the anpunt of ocessi] for
appagathe FREEry nbll%lpﬁég‘g‘?ttfgmt 3 A 6u2ﬂp¥a§ﬁ'§éa m the

ovel@ENs exdmai e wi d th thgamh@enofemmemmawmh aS 10n°

as Fhe s?%fﬁh%[igdWQHEﬁrﬁq afret%SHEeﬁﬁ% tﬁraﬂcgsﬁﬂenﬂatbﬁmmed

measur ene section_ 110
valgf: I%Sailh@ts AR ea YSEE § &Qéaﬂr@&*a&hﬁngxm%&%égé‘“éR?F?‘”"S
the et QUIDRH @gtrﬁessmupﬁngceppenmg {hehawnieirs phssible
resources assume pass). b [ d,
to HrEOt TR AT it M SR aLEh et (T St DR PRhEGn i
reckividedpparatus, and an overall system bandw dth may

[00%% ]usefgltfh%rugthhea forger hEH”E%EnOfex@&ﬁM Wheh Se®e present

as the 20 nunber of RBs for
emb@d%éatf@ﬁ (W [SHABP] e ﬁé&”g[ o@?iﬁr Fur‘?%s““%‘“‘
pro&letslaoiughnaweaseahascm“ﬂem@qairammemt wethiotohéd 196 edenpumber
%{@Odk ment, as an 4exgupl S}é"@ﬂt?ng%ﬁ Eb@rﬁ%geSYN@g and the

appara us and the transm tting appar at us
nurpbede@‘férﬁﬁheﬁl% FRbRI iBE HES OE EQO%S\%?J%WE%P”“”“

wh%ﬁea ?%%%ﬁ?‘ltet {T@’fﬁrﬂsl O% did afdll, lairBithedsdmet Mabye atith, present
e fransmttin P us may hol e (N M : e
‘n"feé‘rt‘wlsrrﬁﬁg‘,drlgﬁéﬁ? i 3%‘ ey re Sor %Eel n%ﬂ%% q% adRidth

maR-1Bs uked foC-tQk ﬁ@asurmbet@ftﬁésr@t‘éltbprﬁgme value as the

nuﬁ@@?r gt UISBS[ @Qp%aﬁ el surdlnt bRUGha f $asesd@stdieehe latter
expl alne t he 30present enbodi nent as an exanpl e
nupsr et RPtransnitting apparatus reports the narrow

[ 0 dwi Eﬁhtlﬁdrarhltnﬂﬁlgh on testhéasebeiewi g rdppas &t wdth the

presenqg E g? Lhel .81 gnal exta Y 3§08t | RVERL 18R 'r%celvzng
%hi"s, and the transmttj ng .appar

apmwdaftllheapécé}il%H@ﬂéﬁb‘éFﬁtﬁjsan’é“tghﬁoﬁ%rmpregeterm‘ned
nuRMG B $t Ryt CRPSith éA¥uidnent, the present invention is. not

limited to this, and, the transmitting apparatus may hold the

number of RBs for CQI measurement, and may report the number of

RBs fof TQI measifément o the réceiving appara tus.

[0065] Further, although a case has been explained with the
present embodiment as an example where the transmitting
apparatus reports the narrow bandwidth start pesition to the
receiving apparatus using the control signal, the present invention
is not limited to this, and the transmitting apparatus and the
receiving apparatus share the marrow bandwidth start position in
advance. Further, the number of narrowband widths in which a
CQJI is measured may be multiple, and, in this case, feedback

information may be generated using an arbitrary information



10

13

20

25

30

35

35 advance. Further, the number of narrowband wi dt hs
~in which a CQ is measured may be nmultiple, and, in
this case, f eedback information may be gener at ed
using an arbitrary information 15 conpression

nmet hod. [0066] Furt her, although a case has been
explained with the present enbodi nent where the

Mgsgwgrgcggd| ndex and the wi deband CQ index are

ported at ane tine f 5
'[Ooééﬁ)ar dtsh e b t‘ﬁéﬁf’Pﬁﬁs& tctals:?g%pg’r atnzgcxeél‘r\glggflewelrﬁ the

prek ONENEMOD dim et What ¢ ethd ontticsyband ((Hel ner¢onband the
Wldcga dfdé Iaqth he zWede:ké%q'th ak NGRY WBY DerinPOFLAA the

_ rrent tines. exanpl.e,. the w deband
recpm;jj@g rm@,pg@tpl@pdpt ééeat‘ffﬁﬁﬁ‘éftléﬁc|aé’§33trﬁé}’15=t H present
inv[@:.ﬁgdgy\@grhd)t%ttﬁge% 1A, OQﬁa]th(eEﬁmndJimiﬂhdZ}QI index and
is.a C i agra h f
the, WIAPDARG %@p}af'%\i‘ﬁ}é Igﬁ ni%l%co\rqgclgqfg el & Eg’giégl lﬁrtattlhp& o For
e x alningl epr Esemti dietnaandt AN, 1wensnayf&eergpﬁrmﬁ Pt éoggueﬁ Cyeles

thagdgi@ggppi%gmgn@@qngéy erence representing section
00 angl ng égedback 15i nformati on generation
0093t i 6A™MRAdtBePEddback i nfor mati on generati on

sect Fo@. 211s {a0668§>kl di&Fg@ 8, shawiosbahgd ©Onfiguration of
rec%kéfz%\%%%% c%grﬁﬁr(}% QNEADl, A GREEBONLS the present

_ | ndex out putted from narrowband
invemaber emgHG Jectitbv 51000 Bs T Git Br BAIGE" Bk EET DHRS Q!

dlf?Qrté]ﬁ{F{ og@?FgSleéﬂgnd@Xcﬁmﬂl wizdeband dCQthindexg feedback
out putted from wi deban u fi oy, 410,

inf Sﬁﬂla&b‘f‘butgsencerﬁa&%ﬁlffseercéﬁcqé to eggb ﬁk i n%c?r ng]fll o ation
gemer@tlsccmtsmtlbh 211. [0069] Feedback i nfornmation

| 3 ' ??GS@CB'E@PO%%:EnQeCQIIaH?ﬁfefrgﬁaQ&%rle@faﬁﬁ’fﬁé lsebtion
ZOi nrcepliesentsf hnearvyowebbaaxp j n eexx ooul"lctp%% c?dfrom narrowband
CQI measurement section 109 as a difference between the
narrowband CQI index and wideband CQI index outputted from
wideband CQI measurement section 110, and outputs this
difference toAfeedback information generation section 211.

[0069] Feedback information generation'section 211 generates
feedback information in_cluding the wideband CQI index outputted
from wideband CQI measurement section 110 and the narrowband
CQl difference representation outputted from narrowband CQI

difference representing section 201, and outputs the generated

feedback inTormation 0 multiplexing section 113.

[0070] Parallel to receiving apparatus 200, the transmitting

apparatus (not shown) according to the present embodiment

calculates a narrowband CQI index using the difference between
the wideband CQI index and narrowband CQI index, and the
wideband CQI index.

[0071] In this way, according to Embodiment 2, the receiving
apparatus represents a narrowband CQI index and a wideband CQI
index shown in the same CQI table as a difference and feeds back

the difference to the transmitting apparatus, so that it is possible
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25 from w deband CQ neasurenent section 110 and the
narrowband CQ difference representati on outputted
‘from narrowband CQ difference representing section
201, and outputs the generated feedback informtion
to nultiplexing section 118 [0070]Parallel to
recei ving apparatus 200, the transmtting 30
to @Qnﬁﬂ@té& (mguﬁhog\@)f%ﬁﬁiﬁ %fb@nﬁaﬁ%@rﬁﬁ@nlmprove the
di ment cal cul ates a .narrowband CQ i ndex using
thrpghppt odr Bic & OBEPHEERE HRE & §ERnd CQ i ndex and

[Oomaqrov\hmﬁbcﬁ@emmdex and the wi deband CQ index.
[007g %@'v?s WaYs o A (Rudirag: ts%o%%dm@rbtogﬁgn@atm of

recei VI ng pparatus represents a narr owb g
recginiae andadatidépdnacorydingdr SRARLITFRthe & ﬁ’ée@dmnt
1nvEﬁpﬂoen as ra dif ferrereer-and ¥ peds ihagkdiihe ClQffaresoeement

to t tt t
RB 1 §upsre g e SARBUNL oF -1 BdoAt Pl AT BN g C Q!

: meamment i¥e ctt hom uighh utn o fw tdeeb @bch'rﬁjﬁﬂ CRERBRIEPSPEntection

110[ﬁ E%]rréﬁ'ﬁ’%f&' BRI ma skl G thov6tiand ©Lkndi g88Bund CQI

owi ng the confl.%uratl on of 5 receiving apparatus
me%ﬁ){feé’é%’é?éieﬁé”’tfb fbodi ment 3 of the present

[00|7r3\§ent[homGF9£i®Qd|_ frf earssi ri moma tFIFG3 3nim beeddibregdOQE section
301m§1 ITQHBIBI% Wﬁg% %t%'nﬁ]gna?f@%ﬁ&){hsggg-e%QOMated with
han |n far F owb

neasur enent section 109 and
iheV\ll'déﬁEmd cORBeabur &RhimeateigRe110 t(ORhdPFaspETRent RE

nusrbd: ﬁE@@M@gTE{Ectssﬁt I3Qn13@ﬁdagdg% deband GP RBs for CQI
measur enent sect

meﬁ%%w%%ﬁtsngxﬁw &ltﬁoﬁ%c? ng gee%tlln%%d n%}}] ggxgted from

corttabl &ignaivdiesino §ybtténnbsarsdnp dt g4 améharﬁeetm edoviitentable,

and
R ey e A

C QhumbRHS e IRER! { pFcieer P4 el Rir SHdDea {BP R g ment
sedthen system handw dabloutqidt ied FQom eantregbesi ghBl number

hol%ﬁrmdm 9%1'091n %Cttlh%n g:@é#g%&é%ﬁ@f@%?e 191tEE?af %Mlpmples

put's e nurrbe measur enent

of gt rOWBRRE @Qﬁﬁmégar%ﬂéﬁpe%m@ﬁnéog B D7 aBathe Cable
heldn '@@?%@Merﬁﬁ%t |I@€ ﬁﬁﬁr}gl—fhdlhengéﬂﬂcﬂdﬂﬁml i,na @eater
measuyr e RB.number ol di.-n c n t
SYSG& g‘rﬁ“ﬁ R Fﬁ (ggra % ? & e‘% ﬂ§% the Q% RBs for
C Qiunbes s wofe iRBst.f or F €0 eweamlreerréhc nkatﬁh”erOf ilBghdor CQI
me%@gkgmgﬁltdaﬁﬁoggteﬁeaﬁ@ﬁWtsﬁgeﬁum%rthﬂl Bg 5 MHz or
section 301, a greater system % (Z gssom at ed ;
lesgj tif @ gRBdAt AL hukder RYR IS ¢ Réneht 2SEppmen
as%ﬁﬁk@,witmetmabetemfbﬁaswﬁd)th@@Il@MHeaaunmmnts 10 RBs.
ci ted 1 N~ O & €SSt and
(0fZPE e Fihbi ' KR DA O HRICH YuPn 00 el P
CQdssovizsuedmittth shetigyst dmlbafdtfedt ntem 100 anmy Ygrand  CQI
mquﬁ?efu%n]ho EBs onl Q@44 hnllaiviaeband CQ1 naeasureanent section

, e 309 a d W d band asuremsnt Cti
11 e B8 o S BROENI Y 58 RSt TN | EFPOR oy e

thanoumitdeband KB feas @@heme seotimmtlkotiptRd, from CQI

me%@lﬂe&eerftorﬁ‘Bnganbé'EeaﬁH'i@@@t RCOLHSSBMA , USingehBe of a
nber of RBs for measur nsgt out utted from CQ
Pf%%@dw ﬂRB“h"u‘h‘BérRﬁél 3: ¢t BH r§6’1€n1 nst ead of

[0@7 pI eded efiiisnede unieen rdfn KBso f oire GQle smpasamemehiment, the
Tecs [Vggés]alﬁ?)a%? s \Q@gasﬁcecsoﬁdb@l tuQ:iLEeﬂH:r &%8her of RBs for

CQI measurement assoc1ated with a greater system bandwidth when
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recei ving apparatus neasures a CQ using the nunmber
of RBs for CQ neasurenent associated with a greater
syst em bandwi dt h when 17 the nunber of RBs for CQ
nmeasurenent is greater, so that it is possible to
reduce the anmount of feedbatk and inprove the

accur acy of CQ neasurenent. [0076] In the table held

thel ﬁu%e rB%”?QI’ ﬁéInHJrﬁtégsrurQ%éjdtngs Sre38et) Q9 80ds it is

€ system andvxn rouped into several
Powéuastomﬁdéﬁawﬁhs ad%ﬁ)éﬁéll 3 E@glaﬁé‘sfm d{fgprove the
ac daAdwW dfr(smaﬂelaimnmaﬂbers of RBs for CQ

00?63]33;[%%.}%?}/&( %lldn'dI ?Zl %61?13e81%§%9t nentzhgetrht?oldlng

secthenp? @serthici nyetrem oblanéWIQ $ anavi ba g\N‘#P%‘é igitpepeveral
grdifhd,Neo mxa%@%ur@gﬁaﬁdmg%ﬁwage@eafqmedahauadease and
b where a Sys e% rél fqt(ggl s smal | han a band dt(ri1 1
they PWRASFS t Pk NEADAPT smFBF“EEj“ afiferiht o gpdually
assexcdape &, wittherh ¢ Igeosystem bandwidth is 3 RBs. \Wen the
{00373/73](6 Eﬁgggmng 15 smaller than the bandwi dth to

e nunber o

RBs for CQ nmeasurenent,
| nf ofmaEnde binant Hat IcHiF B SSeah s taiddo e explanation

w1ﬁab|es WegrkgBSt@ gﬁ@@g@rﬁlem@dreaﬁ@ﬂt p@bbefsm@t eerfhahed in a
e epend,; on SINR. [
casrﬁ gréker& %@FE\Fﬁ“&how he e e h al‘%%?é?]a %&88)1%tg to equal
ther o Ve nep s aﬁousCLQJTO TaesoR ¥ MgNEo "Eﬁb@’él?ﬁ@r‘u? gvppn the
s g;t%glll gsgggﬁgdwvw Bgf’RBEll G kﬁh%f ft[ﬁref sfyrs@%l:lﬂ‘a@dwmdth is
ver sus slo a |o
smghific ggﬁﬁl Hbe b‘ﬁi rtlf’o gélﬁ‘é]i’ “nti E@gi iiog ¢l
mekiirtmeheedbatk mafiommabioen gmterca:tn obesecanmiﬂiﬂi while

satﬁékg? ]4"%{'&&%}3} ﬂ’gﬁ S5t e pandui dt i, Qut putied TR,

uI ation section 104 is

deppaf | @t 2t RN Ra bandvvl dth to equal the nunber of RBs

[0@@8] CQ¥ | gras Uk egenio ¢ ISIANR gt@ s Ush oM g lt@peconfiguration of
re%qaigrgglgg%j%}g%r SeCt4§ﬁ a4cocl r%ancuI atheéb%d‘?'l NR Ve O-I%Bt%e present

anne & Rt on ovalue recei ved
in ¥ emptit of r ol G300 oHéAews fetsml ﬁéﬁl drinsadding TSR ‘é’h’éﬁus TBS

s1dpid %i%uiﬂqoﬁag culiated o3l NB&V%E%%@@OP&&%&@Q@E@@&auon
I'nformation E i\tlog ‘?Ctl For exanp %
£ DBFSLI8 STEES 4 Papel LAORr 4T b BRESUICT B 301 Bl ATAYBe o tion
41the ratio between the TBS in the bandwi dt h' t o equal
[0 78 NUTRSTE QL 1RES 10, O JRasul ehRRlwaldh L BE JBR N from

e’system he di fference between
cophee ITBs R4 tﬁ@mm\mfmm tSc?Céqfa%u ke Abnps@relder rgdan @

bah@kwi@oh tmeaguaerfﬁetnam,etrh@f‘ﬁass|fm,rthe213mtaemement SINR

veldndwdih as. the SIMR NS IBR S 289 catculates a SINR¥s TBS
slope based on a channel estimation value received as input from
channel estimation section 103, and outputs the calculated SINR vs
TBS slope to feedback information generation section 411. For
example, SINR versus TBS slope calculation section 401 calculates
the ratio between the TBS in the bandwidth to equal the number of
RBs for CQI measurement and the TBS in the system bandwidth or
the difference between the TBS in the bandwidth to egqual the
number of RBs for CQI measurement and the TBS in the system
bandwidth as the SINR vs TBS slope.



10

15

20

25

30

35

18 [0080] Feedback i nformati on generati on section 411
generates feedback information including the SINR vs
TBS sl ope outputted from SINR versus TBS sl ope

cal cul ation section 401 and the narrowband CQ i ndex
out putted from narrowband BQ 5 neasurenent section

109, and outputs the generated feedback infornmation

[O0§@I]]m“:?tekﬁbgékngn?@ﬁhh%nllg’enQ’atﬁ@Edb@é}ﬁoinnfﬂﬁﬁ!?éémates

eration section 411 .gener at d f
Fee ey bdinig o Pir BSOS 108k & ?Eﬁ?t 8o R} onjirditied
froRargIVRand &6k  MEaS us bapnt cshmuammmogeah@nt H’eOl and the
nar};r%‘ggg d s nq%)& QuUt pyﬁéﬁﬁtégf F oL deQ@Fﬁov@Qﬁnd COI

ement “sect’i 110 d outputs the gener tg}
me dgaaokt |16 Hat 10t Gl R 1 ﬁ@ese&:ftl}f‘dﬁtig sedback

1nf£ptg§g-1]onﬂfgmﬂ-ﬂt $e i Y @sknd)lnag[am shQovficad blalb& information
confjguration o

ransmtti t.
gengega FioreHt® ]o£ %%erpartgsgn?e | nv%lgtllﬁsfﬁ%loaé%ﬁofy&ﬂgmg
thedifdmeoswfarom K GL6 jindeaddongp SE1R 151 @@ sBATTERSP 3R Hp QL
me Qul 24 's%@t?&‘fti@@ grd and $hedwing @Qﬂolﬂﬁﬂex outputted

ocatl on and MCS determ nation: sect“o(g as
i

FromosHif Kol | bQt I BA*ARECRES dSEEHfima {Pputs the
erfb'i&tee{l%82bSbNFin/ﬁfﬁmstﬂdBSt<sInmpbtzplémﬂag abpomrsééﬁ| on

R R

trademmhat@d’pglrmmvs‘*‘ﬁﬁs i 18 rtés&ﬂaéé éﬂ%éaf‘u g the
predlds MG, detighm natiicon 1seiGEFon 428m [EDGSe] Baseddiorg SINR

t he SI NRvs T aut putted f
vergp§pbBe RS 5(‘3”6?&8@5%?0%5%% onréggnur ce bI‘fjl%‘rogiilﬁgl fedurce
allanatiMBS detier M@t | dnt egeinasho 4585 a3t p rat 38 arfo resource

'alle?{l%%Sg H"Igs é\'%&%rm%'tf@ﬁ%@tctmmstéﬁe nunber of

I's smal does

- [0GEZT nedS MBR, éﬁﬂs‘b%mﬁ%ﬁs ﬁkll—eptera §m°t ‘}lﬁg As/léctslegﬁ“fﬂss“l

derh@dlumﬁfe%aﬂ@e YR M ST RS spower o atp e dstamy. demultipiexing
Se“ttr‘%ﬁsﬂggs pad outchSt St'ﬂR rd%%('}&l?[%t@d 'SQWI@a§§STBS slope to

i ncreased here, IS equally
respolsmebwéotcetrcsuwei M@Sn@l?rﬁ‘élmld’fatbP’clsSWéﬂnt‘h% 30SI NR

EAHI reaBId 4 NCHILASSEN R Rer allys i atdeass i dthedcodimgSINR
veqs?;!slns"l“]%gosél e‘lenq%nql ﬁg&ag Oéla;:sl%%rtg 19%%? Er@tg%q;' ggn‘rill%’catmn

SRRE y’to reduce
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ree{ﬁ%e@{:e%rWezpf hlel B AP HL3t hORcated RBs is small and does

not satisfy the defined TBS, and commands RF transmitting section
163 to increase transmission power as necessary. Although, when
the SINK requirement increases, transmission power is increased’
here, it is equally possible to reduce the number of bits when the
SINR requirement increases, thereby increasing the coding gain.
[0084] In this way, according to Embodiment 4, it is possible to
increase flexibility to reduce the number of RBs upon allocating
resources and secure the accuracy of link adaptation.

[0085] Embodiments of the present invention have been described
above.

[0086] Further, although cases have been described with the

above embodiment as examples where the present invention 1is
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[ 0085] Enbodi nents of the present invention have been
descri bed 35above. [0086] Further, although cases have
been described with the above enbodi nent as exanpl es
. Where the present invention is 19 configured by
hardware, the present inveiion can also be realized
by software. [0087] Each function bl ock enployed in
confh wAES & REE &R 29F, @B 1Qfs el & nafeaiiesRNd0BREh be realized
b odi ments may typically be inplemented 5 as an LS
¥ 66 'Sttt ed by an integrated circuit. These may be

[00i811di viEdal feht P robipakt ¢mlpllyyed imttakl ¢ corival sred fosach
of ?\T a@%lr@m%?'tporl;d Le%bo'd?m@‘iqptrﬁgyh@'[ﬁckﬁmy tbha' $mP¥mented

e referred sten1 '
as [ag| D'SIorconﬁtﬂlate@sW'y o%‘be‘ﬁbtleﬁéa d‘f‘fff’é‘r‘fng ﬁ&g%%t%ay be
md@fndlmIQIHiﬁé QR pi@!ﬁ@@f’ﬁ]{)EWdtlﬂHy comeaimeshach af single chip.

Ir%guhéﬁ,écg}ﬁe I N | Catn ta%jo tboe H%IfgrreachO aT “1C.,”

S|ng cCircuitry or genera
sypqupo@élpfd‘@eggmgﬁls &USO“[%)U@SILQI dp\p[‘sgfiup_&on differing

extgﬁ@yQQC&H@%Tathllzatlon of a programmabl e FPGA

Progra bIe Gat e Arra or. ar confl ur
[00 dce?é‘félﬂe%h ecLPF é%d rit§§étatl y otallm1ted to
LSTd,r Guidt me;b]laﬁnmmimnnamsusg cbrdllgetwécemqug@mdor sgeneral

'pur%os% ?ﬁor%sclekgl grs[ 998%1@”53B§51b1' f I nfeanated; Ch{aﬁwﬂacture

ace LSIls_as a res

utlhﬂaﬂh%na@ aﬁcEﬁ%EFa¥Wn%ﬁ$ﬁ JUHS@CﬂEPeﬁ%cﬁﬁ%ﬁB@?“ﬁﬁ”ﬁ Gate

)i V@t | ver &t hefi diaainel egyceist o3 neliemal dynabsGons and '
o ssi.ble to, car

r
SEtﬁ &g O hY L CFAE IS éFogy nu£§gfgp Q}ogk 1 ngth@IS also

1$¢at T o “of bi ot ec 'ogy 1I's
poahb@ep055|ble. [0090]Thed|sclosureof

‘[oolmaneﬁ@ﬁ%te%[‘tﬂomﬂt%g%m circuit technology comes out to

replace LSIs as a result of the advancement of semiconductor
technology or a derivative other techmwology, it is naturally also
possible to carry out function block integration using this
technology. Application of biotechnology is also possible.

[0090] The disclosure of Japaﬁese Patent Application
No.2007-257779, filedr on October 1, 2007, including the
specification, drawings and abstract, is incorporated herein by

reference in its entirety.

Industrial Applicability

[0091]  The receiving apparatus and the communication method
according to the present invention is applicable to communication
systems providing a plurality of system bandwidths, for example,

mobile communication systems.



No. 2007- 257779, filed on Cctober 1, 2007, including
the specification, draw ngs and abstract, is
i ncorporated herein by 25reference in its entirety.
I ndustrial Applicability [0091] The receiving
apparatus and the comuni catign nmethod according to
the present invention is applicable to conmunicati on
Claddsystens providing a plurality of system bandw dt hs,
for exanple, nobile communication systems. 20 O ains
1. A receiving apparatus receiving data transmtted
1. T r oM\ geti@nMigpatdits pRRAMAE datd tragsnioetinim attrommitting
systemwhere a plurality of system bandw dths are .
apoaiiis Ju S MM ENiGat o SYSIFTRGVRGIS & RICAITE OV FEM dwidths are

cal cul ating.unit | :ligscal cul ate, - i
co’%@‘ﬁ?ﬁ’o%%‘%f% (I#Hg a&@jgﬁ ];tﬂesg#{g%ﬁ%lgﬁg a channel ualuglgi ? y
gn? @Qfaﬂ@ﬂg%m@ijm@t tonfigtmednsporteubitoc ksiwigza tfatiopship of a CQI
ata, a subban f b ' '
repPPHPE RG0S DESaPRLE D et Bl ik o B the data
a %Bﬁﬂd 'Cf%??g@ﬁ's%%i?iaﬂ{ vhibh Us &l bdtyoPh plondeg ulfi setiguous resource

carriers in a frequency domain, and_a w deb
bldoks, aadnk)ifr\eh'sllsisemmmi@m{ af e phpality of congecuti%gdsu arriers in a

. transmtting unit .confi . I bt a
fregph O TG APaaaoey C 1phd cpiE Siiom b SARoAS
22Faﬁ?¥#§migﬁﬁlg uni% wﬂﬁb dgilredsaitﬁhnsaii‘ctﬁea&dbbgndj iQI and the wideband
cul ates the subband CQ and the w deband CQ usin
CQlhte haransmitZGPPRTAIUS; 2. The recei vi ng appar at us ’

according to: el.ajcMating it @albulated (8@ kabbMdl Q@I Ut the wideband
es e 'sane relatioffship wth the system

Chndig didisame relationship.

2. The receiving apparatus according to claim 1, wherein said calculating unit

uses the same relationship with the system bandwidths.

3. The receiving apparatus according to claim 1, wherein a predefined number
of the resource blocks forming the subband is associated with each of the plurality of
system bandwidths, and said calculating unit calculates the subband CQI for the
subband comprised of the predefined number of the resource blocks depending on the

system bandwidth.

4. The receiving apparatus according to claim 3, wherein the larger the system

bandwidth is, the larger the predefined number is.

5. The receiving apparatus according to claim 3, further comprising a receiving
unit configured to receive information related to the system bandwidth, wherein said
calculating unit calculates the subband CQl for the subband comprised of the
predefined number of the resource blocks, the predefined number being corresponds

to the system bandwidth, based on the information.

6. The receiving apparatus according to claim 3, wherein the system bandwidth



3. The receiving apparatus according to claim1,

wherein a predefined nunber of the resource bl ocks

form ng the subband is associated with each of the

plurality of system bandw dths, and said cal cul ating

unit cal cul ates the subband for the subband

conprised of the predefined nunber of the resource
is & Dkeerdepkiptd ofjtlenpredefisgdt em bawdkedt h. 4. The

recei ving apparatus according to claim3, wherein the

| arger the system bandw dth is, the larger the
7. Predefé nedeReMbDesprasatus Saccbi@inkeeei vialig appakiakis said receiving

according to claim3, further conprising a recejvin
appaitus don finpsitean ehtheambbord imeenmen With Ty Haednithng %Bpafam-

system bandw dth, wherein said cal culating unit

cal cul ates the-subband CQ for the subband conprised _
8. of tiTRe pe@dehignashanatab exccofditd o cbsout cwhbfoulssid thlgulating unit

predefi ned nunper bein orresponds to the system
caliales W FUbBRSEE QB S eHU TR RALh GPecisto t vdeband CQT.
recei ving apparatus according to claim3, wherein the

system bandwidth 21 is an integer nmultiple of the .
9. pr ed®hé nemtivinp @pparafus Fvordisgdp\olaig hpfyathgr ggmprising a generating

accordin o claim wher ei.n id B
uny é‘lﬁﬂ"{@ {?agenaer tgsﬁ:’fl%?ﬁc o‘r“f?ﬁ%’iﬁls"u %§Iﬁ§}1¥énd1g%%eo%ubband CQl and
theMehdbaRe ¢ORRSkErbtd fgdarmamatlif, unibirafheits ebeifaddbgck information
apparatus according to claim1, wherein said
to thel cansamiiting apPara®igl cul ates the subband CQ as a
difference with respect to the wideband CQ. 9. The
recei ving apparatus according to claim1l1, further )
10€ 0NMpIThs irBgei dingesaaaitun geomiding tmtlagmr bawherege seddransmitting unit
f eedback i.nfor Lon conprised.of the subban an
trape iy R BHAEE S COUR ol eSS PErioD SR PTG ‘T (he nibband CQI
is IhAOSHidgs the feedback information to the
transmtting apparatus. 10. The receiving apparatus
according to claim1, wherein said transmtting unit

transimts the w deban | 4 o) period.: :
Upert dHeWRare RhaToaoRin ot ¢ POHa, Pranerid Byfality of e
redRE&I Wbldksappaiadets iaec gfaipsg and < lpaedefinedwhemdien od the resource
plurality of the resource blockﬁ s diyided into
blegks fosmitgnidie Supbarebts #RsaciatidbuHh spch RE hegapte
"bl ocks form ng the subband is associated with each of
the groups. 12. Atransm tting apparatus o )
12t r ang\nittdnismittohat apparatus eceswithigeagptar bt @s r¢qelgng apparatus in a

conmuni cati on system where-a plauralit @ d
coRRREHEN “Ene Ty BRET oD o 0sics Dl R bRl B8 configured, sa
trzARRH RloUd § b&Peising: A transmitting unit

configured to transmt a pilot signal to the, . .

r eceiaviragsmitpag anis ; coafigured to transmit a pilot signal to the receiving
apparatus; and

a receiving unit configured to receive a subband CQI for a subband which 1sa
set of a plurality of contiguous resource blocks, each of which is comprised of a
plurality of consecutive subcarriers in a frequency domain, and a wideband CQI for a
entire system bandwidth, wherein the subband CQI and the wideband CQI are
calculated based on the pilot signal using a relationship of a CQI which represents a
channel quality and which corresponds to a transport block size of the data in the
receiving apparatus;

wherein the subband CQI and the wideband CQI are calculated using the



a receiving unit configured to receive a subband CQ
for a subband which is a set of a plurality of
conti guous resource bl ocks, each of which is
conprised of a plurality of consecutive subcarriers
in a frequency domain, and a,w deband CQ for a
entire system bandw dth, wherein the subband CQ and
samceelsticishemd CQ are cal cul at ed based on the pil ot
signal using a relationship of a CQ which represents
a channel quality and which corresponds to a
13.tr anﬁﬁ@f&nﬁ&mﬁﬁhgﬁp@ﬁaﬂﬁs hgag)rd‘gigatoi ciairt(;eer, e@l@drvinggle subband CQ!
appar at us; erein the subban and the.w deban
andotie avidelandc (It ¥ %@PW@tetdhésmégggaSﬁE’er ’é*fqﬁ‘t‘?%sﬁ%%i“é& the system
13 . e transmtting apparatus according to claim 12,
ba‘ﬂ?@?éﬁh t he subband CQ and the w deband CQ are
cal cul ated using the sane relationship with the
system bandwi.dths. 14. The transm.t i p
14.accof B AEAISBUEnS APPTatys, ACayTding g]?e{:jlélg?ngg’ ﬁ\th% éeirﬁ %fpredeﬁned
nuﬁB%B?%Hé”r@ﬁnﬁb@%K@ckfsofdihﬁ@ tthe sablibantt asoassal mathedach of the
Wt

each of the plurality of system bandw dths,. and
plurétyseb Bsteinomndvsdis: car heupbpnd hQlStngalfyated for the subband

conpris of tih ' IRPEHIIGL on the system
copBSiL SEpe R 1584 TR ATE, e TRl Hl(RRs BRORGRE on the oy
pahdvddsii tting apparatus according to claim14, wherein

the larger the systembandwidth is, the |larger the

predefi ned nunber is. 16. The transmtting apparatus

accokg] 16 R c&brdimaid dlsiansion, twhargininhd larger the
lstfangﬁ$P@aééﬁﬁﬁﬁ%?%%ﬁmgg?gted gggthe system
syhamdwindihidthaisdthehlersubapredetined sugee if-at ed for the

subband conprised of the predefined nunber of the

resource bl ocks, the predefined nunber being

16C0T I §%P %Péifsnﬁ&ir%é“ ﬁgﬁ&ﬁtlﬁmd&afﬂimfg dbholaibmd dd wierdihesaid transmitting
Information, 17. e

t itti - at _
unitcieansiity inf@r@aﬁpmriw,teda?fg?@ FAHE @@g%gﬁﬁ&]g%ﬁé\k}latsﬁbbaﬂd CQlis
caif;ﬁ%a%?(} O §98 bﬁgﬁ% 'Fc)gﬁl ri9fd bi ﬂn%%ﬁ@ﬁhé@ﬁuﬁ%ﬁpﬁ the rkSource blocks,

ansmtti aratus according to claim 12
thovee @i finegiandmibeartsing tdongspaplr tt ke Ivastea pesdwidsh, gpsed on the
. the subband in comon with the receiving apparatus.
infogmatigB. t r ansni tti ng apparatus according to claim 12,
wherein the subband CQ is calculated as a difference
with respect to the w deband . 20.

| The .
17t r anditiet tiamgmattivgr apnarasiesc GCaPiang ofoc chim 14, Wheiedh pthe system
a.plurality of the.reso [ i ded into
ba&ﬁ%&%@,ls ARA™EESE &bt éﬁf%edé!tﬁg #Eéer o§ dttﬁlﬁe\é'sour ce

bl ocks form ng the subband is associated with each of
the groups. 23 ) ) . 4t “tiin
18. he transmitting apparatus according to claim 12, wherein said transmitting

apparatus has a position of the subband in common with the receiving apparatus.

19. The transmitting apparatus according to claim 12, wherein the subband CQI

is calculated as a difference with respect to the wideband CQL

20. The transmitting apparatus according to claim 12, wherein a plurality of the
resource blocks is divided into groups, and a predefined number of the resource

blocks forming the subband is associated with each of the groups.



21. A data communi cating nethodi n a comrunication
system where a plurality of system bandwi dths are
configured, said method conpri sing: I
calculating, using a relationship of a CQ"
representing a channel quali gy_s) and corresponding to a
transport bl ock size of the data, a subband CQ for a
21 subbandhisiopimincatizemeshody pl ur Bl Bt §OBMUNFALIOFy sYem Where a

L
donBidleulanfg fushdebandid@ehif of asC@htépresenyisgenrhannel quality and

conpaoniing oo wuang Hadesideisaha s Bsbhind L0 for a subbund
wh\r{\ée}fdggﬁ%gsgﬁ%f. 8" BraiSY bRt &shtHiold feBSurt@MBlocks, each of which is
comprised of a plurality of consecutive subcarriers in a frequency domain, and a
wideband CQI for a entire system bandwidth; and

reporting the subband CQI and the wideband CQI;

wherein the subband CQI and the wideband CQI are calculated using the

same relationship.



