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1 DESCRIPTION RECEIVER APPARATUS AND COMMUNICATION
METHOD Technical Field 5 [0001] The present invention relates to a
receiving apparatus and a communication method used in a radio
communication system. Background Art [0002] In recent years, in OFDM
(Orthogonal Frequency Division Multiplexing) scheme, studies are
conducted for a technique of ] Seghqy aptive modulation and

e

M

T o S e

refers to a scheme for deciding coding rates and modulation schemes
TaEsandIRg to; channel conditions observed on the receiving side so 15 that

redetermined packet error rate is satisfied. With frequency scheduling,
O ST Bt PAoch LR Lot e Sheoh haE 2

2 Gif TRE FEEETGI R 8id8 c4RE $hE 1d Istaticnd 6116612 thE RISt SAdifioRS
Band atlocatés’RBs to mobile stations according to a predetermined

[ sebedquling algedthim, 20:Valueyssdsin theseadapiive-madulation andision
frqguepc .SC eduli}Q for reporting channel codndltp S are callgd hannel

Mu exXJn 5¢C ; ~Studies are Conduc (ﬁEb ue of
quaILle_lnf]or ation cf‘&ﬁ Cshann_el Quaflty Inalcatori. [0 ?)é] As or 11

e BAkvetcts shoRiny CHRARSILGUANE oF Eohtiglibas RBS eBrdsPonding teach

Ribhe MRinsnumegnitbifdrdguencyu 25mschedulingraie & "nafrowbang: LS, and

idhatds.ia subpand. QI andharameters shqwina.channeh guality of pyerall,

s SYEIEM bandwigih, are,s, "wigsband CQI,, that s, a system bandwidth GRL e
(see I on-Patent Docunient i’). Kﬁarrowﬁanda(?ézliis t€ad a8 channéf

2 gidity A&gifrethihrBEivViRg HrolEssiNG e & Mg sthtfor shlfr i goside so

tbese station dllocatesiprédaterhined subbands,tandiis usedifari adaptivavith

fl@@qglﬁE'?nsthtQ@Lﬁbe _,ngsp 1'\4_?@[%’9"&‘1—‘ %V&IQ?P@@Q aquln@ ¥@?)QJ ASchannel
aygiaged chapnel qualty acquired In recelving, processing in ampble

c%Pa.tion when a base stafich a oca?es_ arbitrary ‘subBands, arid 5&d fof

s tgdaphive thbdtlatidre of hritraty I35 dibbamels FG inastiateB s to mobile

s nafronband EQkdand a widebang: Qt.cAsmshewn inchl&dd, theroveralhrithm.

vaystemandyidih is formed (with 2 pluralitt 9LRESy FUEDRL AR FIG1eBuling

forrr]Obrllgpsc}?yPnng channel conditions are called channe! guality

information {CQI: Channel Quality Indicator).

[0003] As for CQI, parameters showing channel quality of
contiguous RBs corresponding to the minimum unit of frequency
scheduling are a “narrowband CQI,” that is, a subband CQI, and
parameters showing channel quality of overall system bandwidih
are a “wideband CQI,” that is, a system bandwidth CQI (see
Non-Patent Document 1). A narrowband CQI is read as channel
guality acquired in receiving processing in a mobile station when a
base station allocates predetermined subbands, and is used for
adaptive modulation of the subbands. Meanwhile, a wideband CQI
is read as averaged channel gquality acquired in receiving
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 CQIl and a wideband
CQI. As shown in FIG.1, the overall system bandwidth is formed
with a plurality of RBs. Further, in FIG.1, a mobile station
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measures a narrowband (subband) CQI by estimating for example SINR

(Signal to Interference plus Noise Ratio), channel quality of two

contiguous RBs, and measures a wideband CQI by estimating the

channel quality of the overall system bandwidth. 5 Non-Patent Document

1: 3GPP R1-073681, Nokia Siemens “Networks, Nokia, "CQI reporting
m{Saurements for ELLTRA U 80thi34th yigust 2007 Disclosre of Ly o

anentlo‘n ?Lonlﬁlrotﬁems tob §olve3 % the' nvention d}bf)ﬁl]l}%wever, inar
S O MmnmakEatibr SyStéRT progitiffy Bl Brirkitys 6f Dantvidths astssteppiity of
t vbandwidths: hkes LKB L ongdT erme Emolutionyy admbbiel stafidn iheedstiamating
tnestimais,chapnel auality of overall system handwidth By £arresponding to

NI o YT A a4 MeaR 3 P QpOe0at ens
EGIs*Firther. 10 &8tithate channe quality, a mobile station requires
Naseadikg: Apddity to Sibpdrt fl Thulgplestidhsmmsiphsspesds ob ke & E.”
2 plurdlity of Systent Bah@lWidths are each used. For example, the mobile
station requires 30 Mbps decoding capacity to support the 20 transmission
D§§)§Fodsueonot%siﬂgv% &91 I(\)/InH_z system bandvyidth. Qonsequently, the
amount of processing required for the mobile station increases. [0005]
Pm&iomplginsethest problemd F13. 25hdwd a case as an example
[ (volterg a eommuricatianasystem providesothree systenr 25 ildangwidiis, r:0ity

o MHZz, RHZ and 3.MHz Hets, a GQL isyerigsented by, for examplg & term

. TB§ gTransport Bl%cli Siz%.tTBS re ges?nts thte number of infoymation ¢
bt that tan DetraRsthitiad 'White"Satisfyihy & brel&temiinad packet &y ©
o Y&ttt thieséptited aystBrhddanbivieit WiHer? eshhatunication us ehifled bty stem
b avithvai 30rchanneh SINRrmeasured: in theomebilésiatiah CThesmobi@rther, to

e SIRHON negdiz 1q hold, GOl iables, inyhieh. TBSs greassagiated With GQbix
cmdnggs,vcorres ong)lgg to?plur Illt 1of s%/s:tem l_)ansd_vwdths 10, MHz, 5

WS dkd ™ ,prespe%{lve?)l/}l? mobiié Statibh’finds &7 %%Sveﬂée‘wen ¢
P BherinéY estintatiors, gehersdds 4 OO dndes with 35 ¢éferefice te na@qie, the
mtablé assaciated with &rsystem kisngwidlér, cahich feedp backythe GQbipdex the
1100 RAsE falgn Jor example.when the sysigm band s IQMEIZ{aQ i an.
Cl(?th%)c’;g!e%g‘??f?lltehsf}ag%lopuerﬁorg}sgrocessing required for the mobile
station increages.

[0005] FIG.2 explains these problems. FIG.2 shows a case as an
example where a communication system provides three system
bandwidths, 10 MHz, 5 MHz and 3 MHz. Here, 2 CQIl is
represented by, for example, a TBS (Transport Bilock Size). TBS
represents the number of information bits that can be transmitted
while satisfying a2 predetermined packet error rate in the entire
system bandwidth when communication is carried out with a
channel SINR measured in the mobile station. The mobile station
needs o hold CQI tables, in which TBSs are associated with CQI
indices, corresponding to a plurality of system bandwidths (10
MHz, 5 MHz and 3 MHz), respectively. The mobile station finds a
TBS valwe by channel estimation, generates a CQIl 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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channel estimation for a system bandwidth of 10 MHz, to acquire a TBS

of 12000 bits as channel quality, and reports a CQI index associated with

the TBS of 12000 bits to the base station. Further, when the system band

is 5 MHz (25 RBs), the mobile station35 performs channel estimation for a

system bandwidth of 5 MHz, to acquire a TBS of 6000 bits as channel

uality, and.reports a COIl index associated.with the T 60Q0 hits to.

B T (BOORT £is (e G ShiSebof Inb it muehio 5 *
TBrovide 4 180dlvikgtapparatlis ARd la gommitnicatich AfdtRédsthat sr@hondex
a ale itotretl wee thelam DBt offprGdes8ing forumeasuting @andareportingf urther,
w QIS im @ commupicatian system piayiding a purality Oﬂch%ysﬁ‘?m)ile station

bandwidth Meaqs foE.So[vting thlg F_’roblemt15 [OQ 711Th%trgcei%n Oviny.
p%rpﬁ)arrrgtﬂscota tﬁléepreesseﬁmﬁvénﬁonoaidgpfg Sthfér%onﬁélurgﬁon inclu Ing: a~ '’
2 §irgticnPmeBsurem &M<t it that Theasdrbsia €O forradotfdeBldcles C Q1
i ntd equalstheinumber ofrescurt® blocks FONCEItmeastiiemenidrom e on.
[ (R@Ng position of a.subhapd Jtranspyitted from aransrpiting appatatts n 1o

as a first CQI; a second 20 C(?I measurement section that extrt ts th{ .
Présolircé niocks ‘o eqdalT the number of r“e"s%a“u?‘c“e“&%%k‘s“f%rf{he:%”cj’] avare
2 pheasifrerneht from (@ Ssystem hahdWidth fransafitted frépt the frahsniligand
r egpparatgsCants measures anaverage: LI for thepextradiadresouicelity of
s Plocks 83 A4 $8camrd CQI for the overall system bandwidth; and feedback

section 25 that feeds back the first CQI and the second CQI to the

transmitting apparatus. [0008] The reception method of the present
Mipgartiontintlidds ghehstepsodr! tieasuring a CQI for resource blocks to
[ Eual theT humibzereafiespuiee blaokssfar ICEH Mmeasuyremeni front postading pts
r130 POSIHAN,QL & subband fransmitied from @4 AngmItting ARPARWS, A4S A that

first chfl; exg C |r%% the resource. Iocbs to equal the number of resource
TBIBERS Torth % easltEehtom s 4ysfeht Barbfilth Psristitsd © *ree
b brohi théotraRsitimg sfpparaeas f ahid feasttitig ad AveidgerCof for tidband
trevdEastedereé Souree blocks as ia sSecond EQlfor 354hexoferall sy3tem second

c*é?inﬁ}’%@% r%@ﬁjsfﬁ@%igg tl;)@(ﬁk ttt'gtﬁ@&g i%ngh Eh?e%%cgpge%bgﬁtb% o equal
ti}%annslgnrg Ir&]:g agpaggguosﬁlflc(%Aq)vlagnct%%e%? %%%Ct%gljmr/negat,lgl?rement from a
system bandwidth transmitted from the transmitting apparatus, and
measures an average CQI for the extracted resource blocks as a
second CQIL for the overall system bandwidth; and feedback section
that feeds back the first CQI and the second CQI to the transmitting
apparatus.

{0008] The reception method of the present invention includes
the steps of: measuring a CQI for resource blocks to egual the
pumber of resource biocks for CQI measurement from a stating
position of 2 subband transmitted from a transmitting apparatus, as
a first CQI; extracting the resource blocks to equal the number of
resource blocks for the CQI measurement from a svstem bandwidth
transmitted from the transmitting apparatus, and measuring an
average CQl 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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[0009] According to the present invention, it is possible to reduce the

amount of processing in a receiving apparatus for measuring and

reporting CQIs in a communication system providing 5 a plurality of

system bandwidths. Brief Description &)f Drawings [0010] FIG.1 explains a

narrowband CQI and a wideband CQI'with 10 related art; FIG.2 explains
A@robletms with rglﬁéed tart; FIG.3is ?,block diagram showing a

Oy AN Hrithe® FadeRng apitratds according to Embodiment | of the
[HEdent inviesrtioht 15 FIG .4 explaits eetail fthe (€Q1.méasuterfientible to
r fifoeessing ins theuarrawband Clsneasirement seetiomandatffaratus for

mWifghaRd GRI meAsHrEMmertsectanacerding,to. Erbodiment Lol i ¢ing
present. invention; FIG.5 shows an example of a CQI table according to
a éﬁeﬁﬁéj&d’inﬂ’ nﬁ%ﬁﬁe%pargge%f eéntion: FIG.6 is a block diagram

showing a configuration of the transmitting apparatus according to
B Enmbodiment 4106 the presant i myention; FIG.7 is a sequence diagram
W@@wjng the operations of the 25 receiving apparatus and the transmitting
appara ccording to Embodiment 1 of Fﬁe present invention; FIG.8 is a .
block di E am %ﬁ@%ﬁﬁa %oﬂﬁgﬁ?a%ﬁ%?t S teBBRidgapparans QT with
r Heddrdling to Embodiment 2 of the present invention; 30 FIG.9 is a block
diagranF skiowieg gleenfigpration: efthe i receingeapparatus according to

Embodigents3 of the presenty ivantions F1RAQ is 2 bloGkediagiamon of the
showing a configuration of the receiving apparatus according to

| g
' EiRbbHiRe AP A Bf HE Hréseit $508vetion ahA Bt is'a Bibckiadiafi e nt

irshewihgrea configuration of the transmitting apparatus according to
Embodirtents4 of fhe ipresestH IRMERIONC Q1 measurement processing in

the narrowband CQIl measurement section and the wideband CQI
measurement section according to Embodiment I 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 according to Embodiment 1 of the present
invention;

FIG.7 is a sequence diagram showing the operatiens 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
treceiving apparatus according to Embodiment 2 of the present
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 to Embodiment 4 of the present
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Best Mode for Carrying Out the Invention [0011] Now, embodiments of the
present invention will be 5 described in detail with reference to the
accompanying drawings. Further, in embodiments, the components
having the same functions will be assigned to the same reference
numerals and overlapping descriptions will be omitted. [0012]
in(ggnn (i)gilrlr}ent 1) 10 FIG.3 is a block diagram showing the configuration of
receiving apparatus 100 according to Embodiment 1 of the present
invention. A mobile station apparatus is a concrete example of receiving
B appavbeuds 100 shewryimE|@:. 8 arick réssiving apparatus 100 supports a
gaimzraﬁty Qf}SNﬁﬁf_thé‘l@QMVﬂ@lﬂa%t%g fﬁoplmn FG3.RF r@&@?/mgi ggctmn be
receives a,signal transmit rom transmitting apparatus .
e T e G i or o Thia PSR & ol by imes

Fidibaing dBwrREthREigsiTahd ATbecomErsio6n the réesivesl sihal, same
famdy{i imthevsighab afterskddio aéceivingh processingedatpuis a piloti2G als and

o $igNale channel estimatien Seqtion 143, pytpyts a control signal to
m:@tpt;; I sig%gal glgmorggka{tiqn section 104 and outputs a data signal to data

signal de oraulatlon sectio% 105. [0014] Channel estimation section 103
calculatt$% éndfindl &dtrhatich YaR (YT iatrbBeusimpdie pration of
r signaliogtputtedr 25:frond R teceidingesectibnnt0?] and wutpuds thiee present

ifalsated channgbestimation value fo, data signal demgdulafion section;e or
IE100651,Vw’%rrowbanrd %g' rp@gsu ementiseclglpg 3309 an vrv(!}debl%nd CQl .
> 10015} Eontrol sigiial démobtfation S8ctidk 164" S

measurement section 11 _
1 B8mddRRAES tiheP BorédhteolSightt beputesedrord 1 receiving section
[ @02} dutplits tRéGsysteRFbandwedth included in theldemadulated coatralignal

£ 1SIURA fo: yidepand tcx;gl %@yﬁ%ﬂgﬁg%@gﬂg@ 110g Owl%létér‘#&'aaﬁ@% r) via
aQ?QQ}{VAdth] gfart position to narroyjyban CQIl.measurement section _1091, di
outputs the modufation Stheme and codifg ratd fo dats &ighdinds netuding

dgarRoaamtieh<$eaticr £0% ARd YeebERty SBcldn Hob, Ieespectideli gand. and,
i outputs sesouiceadliocatiod result te multiplexing-sectianr 113u djens, ifatheiiot

s Systam bapgyidibiis: 1QiMHz; dhe systeprbandwidth is 6 SHOWR NN i onal
tonumobr?trr%flRsl?fsg%%r{e%%%]gﬁ]glt&}gn'wE'gé%ncgnt ?{)4 and outputs a data
signal to data signal demodulation section 105,

fo014] Channel estimation section 103 calculates a channel
estimation value (channel matrix) using the pilot signal outputted
from RF receiving section 102, and outputs the calculated channel
estimation value to data signal demodulation section 105,
narrowband CQI measurement section 109 and wideband CQI
measurement section 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 sigral to
wideband CQIl measurement section 110, outputs the narrow
bandwidth start position to narrowband CQJI 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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narrow bandwidth start position is shown in an RB number. [0016] Data
signal demodulation section 105 demodulates the received signal
outputted from RF receiving section 102 using the 5 channel estimation
value outputted from channel estimatign section 103 and the modulation
scheme outputted from control signal "demodulation section 104, and

outputs the demodulation result to decoding section 106. [0017] Decoding
SR&Hn' 106 HecBHEL e 8§m%§lflaﬁ8ﬁ"r§§ﬁl?Ill‘b‘Bﬁtptlﬁte]dOfr gtnd the

n gjgea dentotitifation section 408 iwsingsthd codingprate GuBpateed from
[ contsgl signal demgdulationseation 104 andeilputs the decadeditatas the
r é&g:qa»‘rl e(gi eé:pgdr?gl d@'ﬁ%ﬁ?\i g&,%cfﬁ Q%EkR§EQQQQ 11\9 17ﬂ éogé'gl g%clw%ks ing the

grectlon 107 performs’a CRC check on the 15 decoded data outputte
c

AT Gecotibg SEGDN 106° (8 HABE WHEthat tHrtE W art eHE bHAG section
1 CRGrsieckbsectivnd20 7 Dythutse hnrerorddtectiondresuitrof the wgcddedd gnal

d data do AGKINAGK : ganeratiQnasection kA8, sand outpuls decedashdatauit 1o
dgvgtgg%%nsgrgg{mgsl eeeived data. 20 [0019] ACK/NACK generation
section 108 generates an ACK or NACK according to the error detection

L98duftlof thies §oEIE&d aatd I8fplftéd HEFPERE disckiSdRASH1B% ofhate s Uit
o 15t PN KYMABK mgehetratio hegectiohe 108 Gelhrerates an NOKnif thefe issnote the
¢ 80180k BNd generates @ NAGHK iftthere is A eH e aad oUtukSIhet 2 104,

2 SANSTAIRH ACHNACK,lp pultipiexng ge51IPR & [PFA Basedl @b checi
channel matrix outputted from channél estimation section 103,
S HaHORbAAd CQI measurement section 109 measures the TBS in a the

| pPedeterntidied nubssdr of RBsofor CQT measuremtert, that (5, nieasuresn the
d thesRargows baﬁldwi@libIJ @@dfTomdhe ?{?erd@r&qwgaa@gwgdmlstaﬁ POSHiON detect

utputted from caontral sign modulati ction 104. Further
W%éer?glv%/ggtr%dg 1CtelSmttaegs%?gegﬁi}er(ICijs%?tﬁibn %%ﬁﬁ?&ﬁﬁi“méé%?&’él trla%‘e (l)nutpum
avhith PBSE areddsdeidied WithPEQl fdickse fifdd a EQFindax ACK/NACK
gassocitted with thenmedsuredd nangw-baddwicdthe TBS; thav is ifindsan error.
a Parsewband @ddndex in 35 the CQI table, and outputs the narrowband

(631 dndexitp feadack ipformation generation seetion 111, The CQI , g
measurement_processing In narrowban d Pmeasu ement section 8
NVWFB% ?ccording to the error detection result of the decoded data
outputted from CRC c¢heck section 107. That i3, ACK/NACK
generation section 108 generates an ACK if there is not an error,
and generates a NACK if there is an error, and outputs the
generated ACK/NACK to multipiexing section 113,

0620 Based on the chanpel matrix outputted from channel
estimation section 103, narrowband CQI measurement section 109
measures the TBS in 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 CQIl measurement
section 10%, which holds a CQI table in which TBSs are associated
with CQI indices, finds a CQI index associated with the measured
narrow-bandwidth TBS, that is, finds a narrowband CQI index in
the CQI table, and outputs the narrowband CQJ index to feedback
information generation section 111. The CQI measurement

processing in narrowband CQI measurement section 109 will be
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described later in detail. [0021] Wideband CQI measurement section 110
extracts a predetermined number of RBs for CQI measurement from the
system bandwidth outputted from control signal demodulation 5 section
104, and measures the TBS for the extracted RBs based on the channel
matrix outputted from channel estimation section 103. Further, wideband
d 8 e%SlIJrement sgctlonéllo, which holds the same CQI table as the
TEI13518 nat RafroWhand CQI measurement section 109, finds a CQI
[9AdeX asso‘&’laﬁéd’mﬁ the @0 nmeaguretc TBS in the thasuréd Systertracts  a
p hahewidih, dladt is, finds:a wideRad GQI indexiin theacCQ@dabletandom the

s PULPHs mvm@@@fad G indey toft%‘%gb%d@i%fmastifggqg?n%@ﬂpaﬁd ulation

section ié% The, CQ measurementéarocessmg in wide

S Fhébshrément bt 2110 Wil BE deBetibad 1At fidetl orb Fr%ﬁz?ased on
t iEe g digackeinferiatiorogé peratch Section a1 enerdtas afdedbaek tion 103,

Finfarmation includidg thelnarcowhandh G indexi @utputtedfram h holds the

smgov@g@d %%'1@“9%%‘1r‘%‘i{‘@”téé‘%“o@a%% and.ihe widehand CQ) 'ﬂﬁeXcm
outputted from wideband rﬁg El urement section 110, and out utsthe N
™ GERSIREH b diSAR fifformation ™30 Muitplexifg SdchdhoLid ted with the

mA@WN@A@bK Bénératidis section 108 id tfeedbackdmfotitatioh generafiond s a
wsaetiom i1 function as arconteol cahanngl peneration sestion. {8R2Fideband
cbneeding.secfian 112 encodes ransmissiondaia.angd, Oyél%tﬂs §b<]91 1. The

ﬁncoded transmission data to multiplexing section 113.

U TEGHG SBETONPELS foring & Eontrbf ERArmTelith IhesRE RS NiACKR < tion
1 bitpittédbrodr ACKINAGHK tgeniratieiasdetion 108 and the feedback

[ onfoonatian edtputied fropfieedbagk néarmation ngeneration sectiog dddrates
fiwwékmufﬂmgmgﬁ%%on&éﬁumgp'e&?@ th%%? e garol cpanngl

dex
and the transmission data 30 oquutted from encoding section 112 ased1

© BRPRE s U AIfIdALEA T8Sul &I[pﬁtfe"bsﬁéﬁf‘b%’h{réles‘iéh%ﬂ“ 109 and the
wldmpaiuthtio R seictidnx1 02k emelt dutpuiscie muldiphexed sial to RFurement

s dRISMItting section dld, (0025} RFtsansmitting sectien &1&%@3@@5&% on to
m @20 ItNg, t3f§ ﬁ”???ss'”ﬁ MEluding-R/A, %% : Versign and Stion 101 8 and

U COﬂVEI’SIOﬂ on the signal outputted from mu ltiplexing SEC'[I

.&ﬁ%lihén 57gia SHeh rhﬁlfbeﬁéﬁ’s‘fﬁltﬁﬁgj Braeeéé.ﬁg fb“t?éh%ﬁuﬁﬁwd‘ Sonirol
Cbppap‘a}u&eneration section.

[0023] Encoding section 112 encodes transmission data and
outputs the encoded transmission data to multiplexing section 113.
[0024] Multiplexing section 113 forms a control channel with the
ACK or NACK owutputted from ACK/NACK generation section 108
and the feedback information outputted from feedback information
generation section 111. Further, multiplexing section 113
multiplexes the formed control channel and the transmission data
outputted from encoding section 112 based on the resource
allocation result outputted from conirol signal demodulation
section 104, and outputs the multiplexed signal to RF transmitting
sectiion 114.

(0025} RF transmitting section 114 performs radio transmitting
processing including D/A conversion and up-conversion on the
signal outputted from multipiexing section 113, and outputs the

signal after radio transmitting processing to transmitting apparatus
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8 150 from antenna 101. [0026] Now, the CQI measurement processing
in narrowband CQI measurement section 109 and wideband CQI
measurement section 110 will be described in detail. 5 [0027] FIG.4
explains the detail of the CQI measurgment processing in narrowband
CQI measurement section 109 and wideband CQI measurement section

1 51&(%1-'5‘£'§n‘%e§{1&0%%Wi” be explained as an example where the narrow
bandwidth start position outputted from control signal demodulation

[kthidn 104 Yo 16 AafrBWHARE TOF MEASREMERE SELEo 108 5P 2nd CQT
mfdrtieth RBidndewhere the Systam bathedvidtd dUpltted from cortrdl section
1 SigRal; demagsiation sectipn 104510 wideband CQI measurement section

oplPis 10 -An 1G4, the RBs shqwn, in the diagonal lings are, the RBs
{ to "eqial thl}[lei_r%gnbéer of I%é% for COI m%aaé%rer%gnt%ﬁraggg 15 ﬁgfnufheemeﬂt

PIQ&TSTH Band 8 1B NI [0b28] AsShoWheihHIES B 4RE nERfder 8f REYin 2nd
wiyhittr adrB8Jis measuredrinmarrewband CQI measutehieAt sectionab@9 witl
b @ngsthea pulobey of &Bsaammawr;ﬁ@ri@ mba@s%{aaﬂeﬁ/ideb@m%ﬁ@h start
2asurement section 110 are bhoth the nu r of RB r COI
P e A e BBt 3B on 104 1o

0 SHANE 116 extrdct® RESS BGOA fe Mitfibd0Sk RBL b €ftieth RB and

wingasurementirofe the Systerw idahdwidthroutpudtedifrom controlrsignatignal

d demedulation sgeti,@n?l%- okor; @dxasmaﬁ M@n@@;syﬁ%%mhamlo Wjﬂths ection
tput QM contro ignal de ulation sectign 104.is ,

! sv% |Ec)?1 L?SWEQBS,EW&%%EG I E%ésf?rleorﬁ’aerhtlgeéagndf i& %Qﬁl\gcltzlsntﬁ% are

ok Bedenti v tbetits-frata thidy orfrdt Bihd 38y RistRBS Fohmetfify tracted
frRBs.t INexty wideband CQI mMdéastiement section 110 finds SINRs per

[ xdragtedaRBsusinenthe chaane! esfimationyalug ofregeh; subaartigr 30rB s is
m@YPytted fE%mxfé‘xar”o”ve«'beSt;A'”jEi%'l section 103, 'S'E;gt’ wideband, CRI. 1 d the

measurement section 110 finds n average of the SIRKS of the Ifst,

neBYShtho fwdhBAfirst, thify s addfortysfirs REBY AR, Pased dabtArd CQI
maveragenvatue, cadculatest d PossiblebTBS upen using ¢esadrcBBaqualingC Q|
mfdve RBsy Mgt wideband £Q1 measurement 35 section 110 refers to a

(BTG D 1 I8, e A NSSRRYPLIS, os
equal the number of RBs for CQIl measurement from the system
bandwidth outputted from control signal demodulation section 104.
For example, when the system bandwidth outputted from control
signal demodulation section 104 is 10 MHz, which has 30 RBs,
wideband CQI measurement section 110 extracts the first, eleventh,
twenty-first, thirty-first, and forty-first RBs from the fifty RBs.
Next, wideband CQI measurement section 110 finds SINRs per
extracted RB using the channel estimation value of each subcarrier
outputted from channel estimation section 103. Next, wideband
CQl measurement section 110 finds an average of the SINRs of the
first, eleventh, twenty-first, thirty-first, and forty-first RBs and,
based on this average value, calculates a possible TBS upon using
resources eqgualing five RBs. Next, wideband CQI measurement
section 110 refers to a provided CQI table as shown in FIG.5, finds
a wideband CQI index associated with the calculated TBS, and

outputs the wideband CQl index to feedback information
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outputs the wideband CQI index to feedback information 9 generation
section 111. For example, when the calculated TBS is 240 bits, wideband
CQI measurement section 110 outputs "2" as the wideband CQI index to
feedback information generation sectipn 111. 5 [0030] Meanwhile,
narrowband CQI measurement section 109 finds a TBS in RBs to equal

en% péJtrp(pgr of RBs fO{ CiQI easuremenlt fromﬁtg?1 n reroxva gW|dI(;lh a?tgg o
ggosmon outpuftec? I1‘rom control S|gnaalr8|8mddulat|on sectioh 1

Ydmpie, Wt SwBANE COMAes8tFSRTENt §6&t1dATOT fineld P FBS iR thes the
wiige HOnRBS; @he thirtieth to thiktydfioacth RBSshewn tnFlgxdeThenn section
1 harrowband CQI measurement section 109 finds a narrowband CQI index

lated with the aIcuIatedT S with re erence to the provided COI
Otagsglg as s %Iown n CS"S ahd odtpdts heér(l%rrowﬁé‘nd‘ 'EBFhbexietion 109

figpd8iback mmaﬂonpg%ﬁeré?lor?gé@tlon@}fl 15 10D31] Néw, BPwidéband- Q1
mEhmeasurenfentsedtionnkikQ ottve breason that channebquality in thetputted
rQuerall system handwidthscandie, shown %m%ﬂ%im the Qymé)gs Qlpie
extractbed %BE éc:ef I measuremeqnt \{\{Ic|)| be glne beI Using Fgrb?
odes, Whén t &’ cFW|dthee°xceends a prétidtermiin %ahfi‘e T
R@)éamﬁ}é, 265 F\‘Béh m‘f@rrﬁhtlbtr}’ bfteukisk c&rfe rhaaraitted while-4.  Then,

n satisfylngnal rédeterminect packetwrcai sate] thatfisy B3, fdeesdnOband CQI

i @@J’@”Qs% ther SINR- il ”h}‘?é fram. the, pesspegtive of frequency. diversity.y,
whe widt exce ds about ]%?/Igz 5 RBs information bits thatb
pmw @rmttt% vhité § fshing"a ét’eﬁﬁ‘lﬂe Lbé’é?est D Rty hyeD 2 nd

can’b
thétl.@,dmstpdé Toi deplnii b tie: SINR 2[0082%; Conseguéhtly, tHel -
[ (hukriber oNRBS egualwa df mare than then lowertlimitafitheesystem 110, the

S SR gt a1 PR ETIO  .
s R0 Sq’?’eﬁ tfh %u?ﬁ%g gf%ogés}f&rﬁ%l m%gsﬁrvétrﬁ%ﬁ‘t%%dpb?S 1o car
mheHsUTiIRG atTBS! Wideband BOr edehsdrementSectientkth is ablées. when
tleequise enwideband €Q| indexe shawing:aharnel nuality of oversd:systempie,
s DRpdwidthAlhoudh, 11 G @ caseys expialed s AN GHATRE NI, o
stem bandwidth out utted from contral signal demodulation section

P DA TE 10 T thd & e Aot d&tpﬁl%a fré corithdl igh&r< on
the SINR Further, from the perspective of frequency diversity,
when the bandwidth exceeds about 1 MHz (5 RBs), information bits
that can be transmitted while satisfying a predetermined packet
error rate, that is, TBS, do not depend on the SINR.

[0032] Consequently, the number of RBs equal to or more than the
lower limit of the system bandwidth in which TBS does not depend
on the SINR is determined to be the number of RBs for CQI
measurement in advance, by extracting RBs to equal the number of
RBs for CQI measurement and by measuring a TBS, wideband CQI
measurement section 110 is able to acquire a wideband CQI index
showing channel guality of overall system bandwidth. Although,
in FIG.4, a case is explained as an example where the system
bandwidth outputted from control signal demodulation section 104
is 10 MHz, if the system bandwidth outputted from control signal
demodulation sectiorn 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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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, 10 for
example, 5 MHz or 3 MHz, wideband CQIl measurement section 110
performs similar processing and is able to acquire a wideband CQI index.
That is, regardless of the system bandwidth, wideband CQI measurement

section 110 exjr RBs for | measurement 5 and finds a wideband .
SR Gt DL Ol it PR . [ORIATHIS & & A Hgcke 10
1 fifagram shewingiéconfigurativmef arghsmitting apparawsi1se wideband
Caccording to Embadiment ¢ :ofdthes present irveiition. ¥ hasei station ideband

CRPPAS S SHLORETSIE SXAMAlE ¢ 0.0f ransmifling apparalys 150 shown, . ¢
in,FIG.6, and trans |tt|n|% g%&aratus 150 supports a plurality of system

*pdndifidths® [083%f fi#E F HBE&RING Yedioh s FrddeifRRlS sighar e in
Fifnsmitted from receiving apparatus 100 via antenna 151, performs radio

[ tecaivingRracessinganelusling dowpreanversian 42 anideA/D egnyensioton of
+ Qg rgseiyed signal.and ?ﬁt@Utfc@@rﬁgx?(% afteryadio EREeIING 1 o the

rocessing to demultiplexjng section 153. 35] Demultiplexing section
PRBF R mbitipRXEL the figiﬁgf o0tBHRD ABMTRE Rt diViAig Sattion 15X ihtr e
0 f Widelsantt COg indeRr 2 i hatrowWidanshC@ kindex Bhd dn ACK ot NASK tting
a ppd & diada signah: 20 Bemultiplexing sedion $58autputsdhRg dths.

[ femutiplexedidiacsiondt to demogylation.gnd decading Seclion 154, ¢, )
outputs the narrowband CQI index to narrowband CQI demodulation )
HEERYBA 1158, otfSits thewiddBand Bt Wifbanid c@ptenna 151,
p deheddidation secticrt 4571 mad utpesstiie ACKeOr BiaGK toencodimg ersion
a 5@ctOI160125 [Q036] Pemadulation and deeading s86tion dibdks the signal

e L dec e signal ted from demultiplexi
T e o ots IR e af EERICESS.
190037 CRETRECK Felctibhd #55°5&rtotths & CRC ERuEk bRlHES Hedddeds i gnal
o darabiaguttedfrénil demodulatonearid dedddingrsection i 86 Ubdd t€ Gdteatd e x
a Wwhathenoernnat theye isnan: eI ana Omt@g.ts &hez\dec,qael&indﬁtﬁ WithQUEignal.

r ive {003 rrawband, COI emody ié);[‘e iaon 156
D%ﬁo%% ;Ft%%i ,th% %ga%ov@gaﬁé yca(%l Fr?dggx otugtfeut@%dgén fr%lqrﬁ T emu?tllep extl?mgs ignal

Lo bHiB? A5 HREL I Dt FRABEAE COF Héoddratich $Bedsnt 86 ¥ids & band

CQIl index to narrowband CQI demodulation section 156, outputs
the wideband CQI index to wideband CQ! demodulation section 157
and outputs the ACK or NACK to encoding section 160.

f6036] Demodulation and decoding section 154 demodulates and
decodes the data signal outputted from demultiplexing section 153,
and outputs the decoded data to CRC check section 155.

[0037] CRC 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.

f0038] Narrowband CQI demodulation section 156 demodulates
the narrowband CQI index outputted from demultiplexing section
153. That is, narrowband CQI demodulation section 156 finds a
TBE associated with the narrowband CQI index with reference to a
CQIl table and reads the TBS as information bits that can be
transmitied with RBs to equal! the number of RBs for CQI
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CQI table and reads the TBS as information bits that can be transmitted

with RBs to equal the number of RBs for CQI 11 measurement.

Narrowband CQI demodulation secti% 156 outputs this TBS as

information used upon allocating resources in a narrow bandwidth, to

resource allocation and MCS dulation and Coding Scheme)
R RHARLAh se QoM 186 S10058] WIAGbaNA Cardombitiaton ScBiP™
{571k medulatbsriha tiideband GO indékaorapinted froprdeatultiplexingr o w
b seatoniib3. fkhat iss widebang GQLdesmodulaiomsedtion §avdfindsi@n  and

cIB& @%S@&@ﬁ?gzma@t%w@ﬁ bapd, CQ! Indexswith reference to the CQ

t %Lg and reng he TB% rﬁs information bits that can be transmitted 10 he
44 RBs 10 8§04RHe MBS 0P RBEIP B GiGhEstirdmént e Wadebdrgs the
wOGIbderfoduibtion dectionu1 BT Bstputs ois i BS wkt iipfermatiors eiseibn 153,
Twponiallocatingyeseurces in avefall systemn bandwidth, toyesquices a TRS

« Alocation;and MGy determination é%g&i% #28-12:100401 Based on étH% cql
'IE) Ss outputted from narrowband CQl demodulation section 156 an

“4itfedrit Cof dehdduflion stBiBA™ET ° fodbilrcd b Catib i MEg ftted
wdtherfhihation section 138 callveatés resourdes forfved WithlthenRBswoement.

waqual tha nuer of BBe Jor C6H measukament up Wutheunymberof RBS  as
i 6 gl 2ysteT20.handwidth, and outputs the. feouge AogAian Sy stem

q
result to control signal generation section 159 an multlglex,lng section

>389 ¥ Hithet 0aSed bR the* THSS birputiad iy Rafrbhisamtreaipn secotion

L @&modulation section 156 and wideband CQI demodulation section 157,
[ vesaurce allpeationsand €S RteEMinatipn Section:kad 28 determinesia c Qr

| > and I me out the determined codin
R G R T At SN LS
L lodul&Rsit s66tioh! 1812 té8Bectivdly. Mo0a 1) €diitiB) Gighap gentiafibhn 158
a Hactiotr 5% generated arcontiol iSiyrialasifig the system tthandwidths thef RBs
f darcows bandwigh start:3Q positiene the ipseureeraigeationorestttie system
b le{}gr{ ?ﬂe: aﬂgdthgurtnol.g tusl a_'é'f? Q. Slcehseomx? certp'gEtg 9 af [OIFESOUIPE o contr ol
allocation and MCS d%termlnatlon section 15 , and outputs the ger_lerateél
s idhitrol SIGRSF 16! MltipeXing Section 1884 multiplexing section 162.

Further, based on the TBSs outputted from mnarrowband CQI
demoduiation section 156 and wideband CQI demoduliation seciion
157, resource allocation and MCS determination section 158§
determines a coding rate and a modulation scheme, and outputs the
determined coding rate and the determined modulation scheme to
encoding section 160 and modulation section 161, respectively.
[0041] Control signal generation section 159 generates a control
signal using the system bandwidth, the narrow bandwidth start
position, the resource allocation result the coding rate and the
modulation scheme outputted from resource allocation and MCS
determination section 158, and outputs the generated 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 outputs, to modulation section 161,

new transmission data or retransmission data depending on the
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[0042] Encoding section 160 encodes transmission data using the 35
coding rate outputted from resource allocation and MCS determination
section 158, and outputs, to modulation section 161, new transmission
data or retransmission data dependin%% on the 12 ACK or NACK outputted
from demultiplexing section 153. Thatis, when the ACK is acquired,

odi jon 160 outpufs new, trangmission data to modulation | ,
AL0EEE TR And TRAH B NACK. R LIPad. ot SoBibh 260 Tht is
wHEtHULS fetrAfsSmission date 16 45 nsadulation section 461 1[0043jutputs new

t rivio el ;ﬁim se_emi@ 1611ﬁmﬂwlatﬁ$> the &r@nﬁmission, datal ,outpyiiedhfromA C K
i encafingsection 169 Msing the fpoduygtion sgheme QUIRUIEDION, dara 1o

resoyree allocation and’ MCS determination section 158, and outputs the
e SH TS rahEhhisSid data to multiplexing 10 section 162. [0044]

[ MdifiplexMg 8&¢66h0162 ptdltipleXesthe trdmsmissiorh datasoutputtedororata
o Medutlatiorf sestiem 163 ang the:control signad i aytputteehfsamicantral scheme

o SGNAlQaneration se6lion 458 hAsea o e aregeuwcs Allosaian reshik e c1ion
. ggsputt%d from I’eSOLiI’CG a ocatlon and 15 MCS determination section

Il ) ! .
HhY SUHPUES thE huRiBRXEH' &gnHi* t6 Re: taRdmittihg d8cion'tenlexine
s $004%h RP fansmitting section 163 performs radio transmitting processing
[ drociuding RIAN carversion and treonversionan ithee signal Retputied #ovki on

d mg'tlﬂ'ﬁ Qgi;%%mi}?@ &6%,03[[19115_@{]33@@% 5'??0%0 ?'@[‘agl I?He{}{@déz% ntro] signal

transmitting processing to receiving apparatus 100 from antenna 151.
° fgo46] Rl%xgtf?t{% SP&rHifong ik aovet fedSillints Spiiiatus 106 sS4 on the
T FetristRitting l@ppdiatastEse Willbet pxpladetirysing the wegperide didgramand
vehewdxire FiG 7a 3% (004 ¢} 1B F1G5 3, in step (hereinaftes, sinplyy Rk 2Q1enal

¢ fransmitling . apparatus 190 fransmits the pilot channel to receiving
[ Qf;\l};))(g)aratus 100, and reports the narrow bandwidth start position and the
|

& banbidth? To0R8 1H 6 T*262  Rdrrb X baRd Ot thedtfeentssdioH i ne
p109¢Rs B0ZreteiMing appakatus 0 messures trednarrowbanc GQbto on  the

s ogire dhenavewhand QI indexx[Q049]dp:$d 203 widghand GQRits the
s@ﬁ%%uﬁ%eptr%%qtj)oqgﬁgsi&itting processing to receiving apparatus
100 from antenna 151.

[0046] Next, the operations of the above receiving apparatus 100
and transmitting apparatus 1350 will be explained using the
sequence diagram shown in FIG.7.

[0047] in FIG.7, in step (hereinafter, simply “ST”)} 201,
transmitting apparatus 150 transmits the pilot channel to receiving
apparatuys 100, and reports the narrow bandwidth start position and
the wide bandwidth.

[0048] In ST 202, narrowband CQI 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 in
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 transmitting apparatus
150,
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receiving apparatus 100 measures the wideband CQI, to acquire the
wideband CQI index. 35 [0050] In ST 204, receiving apparatus 100
reports the narrowband CQI index and the wideband CQI index to
transmitting apparatus 150, 13 [OOS:H In ST 205, narrowband CQI
demodulation section 156 in transmitting apparatus 150 demodulates the

rowband ljndex_reported fro ivjng apparatus 100, to.acquire .
e e R W e & S e e s R s 1o

Ur@RieBahid TR BEfGdW atibh Sttt $57 3k frafsmitargcappardus @5oindex
regemoddlates the widebanid £Qbh inglexa reported from seceiving appataiusT B S
a sl Tit%tgqqg\imgaﬁ?&gsc%@%t@@ wi@jnthllﬁ ave'gebancé Cl%l nI/ngX [0053]

. BSs, reso allocation and. . :
{dc?e er%ini |0§S§ec§§%’le§§%ne§§ﬁ}s§m %g% apﬁgirgtgg?fébo Lig&sben 157 in
Uk dilirded i dhddtaFhies the codimterde ek tHd ampddiatien dchee.index
r {0054¢ th ST D08, transimitting appasatus:1501ttensmits the pilot chanvel TR S
e  oaarod DI (el and oocing rae
\ w u ,
ot s hame s fo ol Conabant FAASHIS NG dAGdgHh 219
MIB3551 /it STU09 e htrdl &idhardehiddulatiorr seétidht 10Ygin aepeidigs 150
aldpparatts 100 demedulates the control signaliland 2Q1agguirestthe and  the
mRA AW bapdwidth,start position, system bandwidth, resource allocation

ult, and cqding rate and modulation scheme. [0056] In ST 210, data |
[d;?g%ndéa dg%ogtcjﬂa |(())r§il se&Adn Tos ?e%@i@ﬁ\baéﬁﬁa}ﬁstﬁsti% HemSdlitsie! 10t

¢ i3 Bata Sighak JO057E 11 STe2 21 v det8ding Seetioh 106 inteceivingpnd width
s tapparaiust 2 100vdecadesdhd dath signals {0059] 181$d c2%k20bhasedwn, and

o 86 FRG gheck resultip SRE ehgcks spetipn 107 iraregsiyi@gﬁpp%oﬂtyﬁ and
100, ACK/I\{lAC eneratlo? section 108 in receiving apparatus 1

trgﬁleﬁrist-‘f-]r;a}‘t{esstaneA asi%fr?dlf% "NACK signal. 30 [0059] In ST 213, the same

[ Yperdtiontis cafrieddut &$ tHe odperiation indS T2 [Thae is, hasidwbardd 4 in
r @] miegsurgmpenttus 100 demodulates the control sigmal, and

acquires the narrow bandwidth start position, system bandwidth,
resource allocation result, and coding rate and modulation scheme.
0056 In ST 210, data signal demodulation section 105 in
receiving apparatus 100 demodulates the data signal.

[0057] In ST 211, decoding section 106 in receiving apparatus
100 decodes the data signal.

[0058] In ST 212, based on the CRC check result in CRC check
section 107 in receiving apparates 100, ACK/NACK generation
section 108 in receiving apparatus 100 generates an ACK signal or
NACK signal.

[0059] In 8T 213, the same operation is carried out as the
operation in ST 202. That is, narrowband CQI 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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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 35 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. 14 [0061] In ST 215,

[ J668YINg;3PRatat Oﬁlr éloorté%‘”%%'ﬁs th%;gﬁé% %'Q”a'ﬁ?o”at”%éqn'%”ﬁiq the data

.apparatus 150, an re orts the narro | index and t ewrdeban

Sl@er }n818xt{6682]’|i‘1‘ﬂ’?i§ VI&P, e Btding td Eﬁibbd‘ﬁfe?ﬁ‘f dlrécaiiig vbard

C &gparatas extrhdtsehe isrebetednfiried nudtoer of RBs from the overall

[ mystem bapdwidth regardless.ef:a system bandwidih as ang asatheeceiving

a nﬁt&’?ubsa”é’}!‘@%’éh 15 e‘@ﬁ'é" Qg0ere han predefrm'”eﬁ i& s from
easures an averag e C om the extract RBs and reports the averag

ool arr%%réﬁnhﬁfgderb thE£€6 MHaF it e%asérué% Rereditidd flli‘e“ “ong

a arhiveint of procéssing ol B QIsmeasatementrimtloe erébeiviryg pppardisnined

v 40Q63] Aléb@ugb a @@sadbaﬁagee@@plaim with the Rresent Begnbgdibmegh rts
sape re, durin measurement processing.in wideban
thae g?ﬁé% rem tsectrgﬁalxgls(fn ?rlreiﬁgmabpexl? 15t Ii’Bg%h%a&% gtreiltjslesdlfoSSlbie
alr&?raﬁﬁg dHradidrade SIRR BAA & Shtifnblet 'of KBS dhohscdiiveaihy ifle the
r eruber of segourcessassumed when a possible TRB is calculated, are
ab% s@me Nalue. the present dnveniop ds potdimited;te this, and ap eovsrfelk ent
oS Hbg{qgwrdth may be Use gor thﬁ former number QPS an asure ent
same vaIue as t e 58 number of RBS for éQI measu%eme may e used’
P FSrtheSiHter huMibr'GFRBS. $doBug EiiiifeR HithSGgh @ Badd had beentmber
o expl@inedhwith the preséntembodimenttas an exampie agreré bsth thed the
n [8£8IVING @R@an&ﬂd; thevcansmitting apparats BRI the urces assumed
edetermlnegﬂz ber of RBs for %QI mea%%urement the}presel
mventro% IS not |m|te to this, andatﬁe trAhSm trng apparatus “Ma
I K& Tdfiber of RBS KBy &1 frfedstirenieht, it AissF ddpoftthie ﬁu%r@@rdorl dth

mRBforGed meashrefient to the relceivinf Bfparatds: i[a@O%]nl%urtheu,e as the
nakmughoa CR3$L:has beeg pxplained-with the 3Q presenterpbediment asatier
Lane mdbgeRv@ere the transmitting

[0G64] Turther, although a case has been explained with the

resent

present embodiment as an example where both the receiving
apparatus and the transmitting apparatus hold the predetermined
number of RBs for CQI measurement, the present invention is.not
limited to this, and, the transmitting apparatus may hold the
number of RBs for CQIl measurement, and may report the number of
EBs for CQI measurement to the receiving apparatus.

[0G65] Further, although a case has been explained with the
present embodiment as an example where the transmitfting
apparatus reports the narrow bandwidth start position 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 narrow bandwidth start position in
advance. Further, the number of narrowband widths in which a
CQlI is measured may be multiple, and, in this case, feedback

information may be generated using an arbitrary information
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apparatus reports the narrow bandwidth start position 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 narrow bandwidth start position iq§5 advance. Further, the number of
narrowband widths in which a CQI is measured may be multiple, and, in
this case, feedbacé:1 information may be generated using an arbitrary
©MfdrhiatioR 15m &6 %$ession method. [0066] Further, although a case has
[ eemlexplairiéd swith dheh presentembdliniertt wiere ths pAgrowisand iCD| the
p 1adex and thieo widehandvdQk indexare reporeshatdhesame timedframdhe ke

wPdE6GIYING @pRArafUS.Lo the drapsmiiting; apparajus, E}L%Pefe%‘?ﬁ}ei”\f‘?ﬁdﬂ?” the

is not limited to this, and the narrowband CQI index and the wideban

rEEE A&k MRY b fegort8d AP SiffTaRETMAS Hor BRABIE’ the WilleBdhdent
I1CORiHgEx ayel iepbrdd tat Idriger ayéléd ahanrthrevwfarolvibemd CQlex and
tHipdex.dk® 06 7¢ (Embodliment2) BIS.B:ip arblotkdiagramarshowingithe  For
« SORflgratqn af, 'eceiving @ppacatys 290 acqording, (9. Embodiment 2 of

cveles
the present invention, FIG.8 differs from FIG.3 in adding narrowband Cél

Tiftetdicd ?éb?e‘%gﬁﬁﬁig $&ctidft 9Bt -and changing feedback 15 information

[ HepélatiorFsebtch mER toFeedback information generation section 211.

[0068] InikiR8,iparrowband CQLdiffesenca sepregenting seaion @Qkion of
r J?Q(%%@tsarﬂ: EQ\QP@QC& g@'a‘@@@%‘a‘%‘ﬁ@“ﬁ?%ﬁ?ﬂ% H?‘[ﬁ%‘@@a‘pdo pgile present

_ measurement section 189 as a_difference between the 20 narrowband

IEGEPHEE and WidBbahi DI ihdeR ofitdiitted froft WiBébddd e@iband CQI
d hhEastrerment seetionnltio gand otitputs tHd differethicectbdfeadback feedback
i dAformatiopngeneraton: seation £l o[R069] Feedback kdormationn formation

o generation sectign 211,generates feedback information including the
wideband CQI index outputted 25 from wideband CQI measurement

L4REtfon 110 ad¢ e ATOWBAAE COIUirErdAcs TR fedEmERvbAStTuESG 10D
2 frdm parrowhdnd GOt odifferedcé fepresénting septions20 X ramd owputsiband
cihe genenated feedbadkeinfosmationdo multiplexing actinnel 13.[0040h  the
n PARUA) 19, teCeiing; aRRayatls200; NG URASHHAT  ndex outputted from
wideband CQI measurement section 110, and outputs this
difference to feedback information generation section 211.

[0069] Feedback information generation section 211 generates
feedback information including 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 gemnerated
feedback information to multiplexing section 113.

[0G70] 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 CQIl index and narrowband CQI index, and the
wideband CQI index.

f0071] Ian 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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30 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 t9o.Embodiment 2, the receiving 35

apparatus represents a narrowband CQI index and a wideband CQI index
oo in.the, same, GO table as adifferenceand feeds back; the, ., ¢ he

difference to the transmitting apparatus, so that it is possﬁfé 16 18 reduce

R eUERB B ERARRRFORITAIGS AntYifiSMve the throughput of the

[ (CdoMhunidatidreshistem 1 [0072] (Embodiment 3) FIG.9 shows a block
diagrany sfowving dhescenfigsisatian of -2 £ecalVWRG APPAAUS 390 uration of
« 259/ 1o Embodimen’,3.ofdhe present iyantion. LG ddifers om, .
_ ﬁl%f.%_lh&a&giﬁgg) i measurement RB number holding section 3 and”
inchahging narfoiband CERT néasttednt seldiohdfog ant Widebamticeypent
R heasundmentsdatiore 1460cto marréWwharih @Qt measinement seetion:309C Q1
m@Rd widehand CQk;1Q measurament §eetionB 0004 3L N FlG 9nE QL ction
1 [egsuement BEnumRer foding seefion Jotalisdbialls iEha car

LO narrow
system %andmd% S are“associated e numbers o

MRS EhEt. SOl iMBaslfement RB number holding section 301 finds
[ €hé€ hiimber df RBS fol0CQ| i meastwementradsociated: withothéi systerc tion
3 @@fngwiqm QUﬁQHﬁtﬁdii{OW‘% contrg) ssa'ghﬁal tﬂ@ﬂmb y#ﬁfgpy a?e@té@élfw%afv@la with
reference to the.taple, an uts the number o r
oot P g BT R AL F ARy sockon 408 Aagrement RB
niiepan COl Meastitéhidnt 38dctibiPd£0. thaha tpieshielafin BBy for CQI
mmeastcement RE number 20 haldihg sectiomB3®ls tkdevsystem bgndwidihs: o m
c &8 ntegralmulinles, of theiRumber:of RBHIORLGQI MeaSWEment the tabie,
Fgrthetr intth?hteable hgld Wg?%h]m%asur leent RB number thct)ldln section d
a3 1? a Sr%zf’ter 'sy%flerfln te)éndm Yis aSs6C até?jev%ﬁﬁi raegmré?élter nuhiber of° 4t
CRBs fof CO hifeastirerheht® For’didaniplel teidambae of Bk fereorpgment
s dneasurement adsodated with: theesdstem Bandwickh Of 5 MElZ (0R [BSS isnDb e r

n R8s Apdsthe number of BRS forGH mieasiamant assogiaied: withihe: p les

0 ?%%gn‘rll E%ntge\{\gdy} (}){ 1]3':3 ’glohl‘z§r% ' %rﬁe !’:Lss %9 eRmBeSh t[.0071§r].1 rNt%récr)\,N?gn’Sl(e:Qa ble
measurement section 309 and wideband
held in CQI measurement RB number holding section 301, a greater

system bandwidth is associated with a greater number of RBs for
CQl measurement. For example, the number of RBs for CQI
measurement associated with the system bandwidth of 5 MHz or
fess s 5 RBs and the number of RBs for CQI measurement
associated with the system bandwidth of 10 MHz or more is 10 RBs.
[6074] Narrewband CQl measurement section 309 and wideband
CQ1! measurement section 310 differ from narrowband CQI
measurement section 109 and wideband CQJl measurement section
110 in FIG.3 in only performing CQI measurement processing using
the number of RBs for CQI measurement outputted from CQI
measurement RB number holding section 301, instead of a
predetermined number of RBs for CQI measurement.

f0075] In this way, according to the present embodiment, the
receiving apparatus measures a CQI using the number of RBs for

COI measurement associated with a greater system bandwidth when
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CQI measurement section 310 differ from narrowband CQI 30
measurement section 109 and wideband CQI measurement section 110
in FIG.3 in only performing CQI measurement processing using the
number of RBs for CQI measuremen{.putputted from CQI measurement
RB number holding section 301, instéad of a predetermined number of

RBs for,COIl measurement. 35 [0075] In this way,.according to the present .
BTN et Fen o aphalhias TS s b GG 8 rilbelt s
P ¥ RBLefort CQrethBasuréhfent Bssbeihtett wifls addrester systemmanawidttibe
adwchen dy dfiethQinbes of RBsfor CQl measurement is greater, so that it is
[ Ressiple {Q raduce He ameuntpidesdhack angimprave e, AHOACY Pfdin g
C%I me%%jreqfnt. 00t761]nl%the ablgtl?leld in CQI measurement RB :
S Hiumber holding' 5 §8&SA 301, the §5<teim BARawidtee i e YrotipdG¥ere
giftorseverdl YreuDB!for exampib idepehdind bhsvallied of thensantilvibithsand
thanch therwmmbers &f RBsftor CQ} measusemenidnay he indbdduallyi vidually

2 8s50ciated withithe groups-[0077] (Embodiment 4) 10 In Embodiment 4 of
esent invention, an explanation will be given to the CQI
[(}rﬁzé)sﬁureﬁ%%qbﬁr%h%s?s%gf erformed in a case where a system bandwidth
is smaller thanb® Bamdwitith teledbal Riie vimiber bf RBS for @Qexplanation

wineasurernent, for wﬁle,lvwlﬁerm the esystem lbﬁndwidthi is 3RBsrWhenin a
c&m% VEED QW% B 13 W@l'ﬁﬂ@”@ﬂ@ﬁ Q@@H\Q/@t@ anﬁg'\@ll thﬁ‘ to equal

number of RB f?{ CQl meg%urement, information bits that can be
thfa dtitbed while™ Satistying aldreB & SEIPackt bridt 148 thatid thHe the
s FBSsm ddperitivort AlSINR. J00%8]FI1G. 10 kea bivek diagtanpshbairsrthéth  is
sipanfiguratien ofh 20 reeeiving apparatys: 400taccarding to Esibadiment 4 C Q1

mgfa r@ﬁﬁ%‘?ﬂt iq\ﬁ%tmaﬁl_gnlobqiﬁer%ﬂrg{n EI&B E‘ead@%éﬁ'}'ﬁé@rs%ile
TBS, slope calculaélon section 401 and changing feedback information

SHderaticn dedtioh i1 tITEREDadR ftSimAROR etfeiatio ddction M. 285

d¢0679] InFIG ADNKhen a system bandwidth outputted from control signal

[ @enodul@tion sectionsl0A issemalles than a tewewidthnte equatitheration of
rWp%Efz%%%i%rtggkr@@aﬂ:‘g%@?m’gs”(\)l%mbodiment 4 of the present
invention. FIG.10 differs from FIG.3 in adding SINR versus TBS
slope calculation section 401 and changing feedback information
generation section 111 to feedback information generation section
411.

[O0079] In FIG.10, when a system bandwidth outputted from
controf signal demodulation section 104 is smaller than 3
bandwidth to equal the number of RBs for €CQI measurement, SINR
versus TBS slope calculation section 401 calculates a2 SINR vs TBS
slope based on a channel estimation value received as input from
channel estimation section 103, and ouiputs the calculated SINR vs
TBS siope to feedback information generation section 411. For
example, SINR versus TBS slope caiculation section 401 calculates
the ratio between the TBS in the bandwidth to egqual the number of
RBs for CQIl measurement and the TBS in the system bandwidth or
the difference between the TBS in the bandwidth to equal the
number of RBs for CQI measurement and the TBS in the system
bandwidth as the SINR vs TBS slope.
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versus TBS slope calculation section 401 calculates a SINR vs TBS slope

based on a channel estimation value received as input from 30 channel

estimation section 103, and outputs the calculated SINR vs TBS slope to

feedback information generation sectf' n 411. For example, SINR versus

TBS slope calculation section 401 calculates the ratio between the TBS in

$§§fnd¥yldtg to IS uaI e number of RBs f?r CQI Jneasureme nt and the ;

n the"system Width oF r 38 thié Giférence beetwelé)ﬁlthe 1IB§‘C”‘nf‘hra ©s

Fers PRt ‘é’"cfﬂ&ltﬂ?él n@rﬁbéﬁimméffoﬁéwm‘éasmﬁqeﬂpm fgputted
froBS it tNRsystanmu baridhvidth laspthe SINR vstTBS slepei dB [0080]and the

n £1§84Pagk information generation.saetion 441 gepgrates Lﬁ%b@s%nd cQl
information mcludlng the R vs JBS slo eout;g tted from SI \Izers S

mff‘%?sl%pe EhlcuTation Section 4G and'the’ Aol Santd COl fridéx
I nd@thtitéeoffohs AarbWhARYICOISS riéasutdment Seclier 4bac ﬁn‘dl 6@tm§ ion
¢ ¢he genenated feedhadk linfpemation:to Muldplexikgisaetianaii3nOrncluding
thfgedPQ%'QIQHHQUO@ eneratiQn segtiop ALl gengralgs fpedbagkana ¢ Q1

information including %%rrowgange %Cliég xgéltpéj§ dfrog‘ne@(QP yipuited

ack

measu cl

narrowebana Cé? measuremen sectlon he Wi eban
frgaputéd tofrdm %bbwwlerwéasturéﬁreﬁtogecﬁéﬁ 1181 8nd BbRpUs the
¢ the rgenédrdtedifesdbaokfinformetion to multiplexingisaction: 113 [0081]

(%141 isA glagk @gagfam SBRWiNg the gonfiguration of, ransiifting ation of

apparatus 450 accord| g bodlme é40f the esent invention,

VRIS RGHER 1ok Hids ding SRR B $ersls %g%iidﬁéem 4 of the
PiRerhdduldtivnrséetion 451 Sndlchanbingsresooree Hilgcation anddMes SINR
v gdeterminatonlsectiane 1b8d 0 resiautce: atlpeation anchMGE detarminationirce

2 5eliaN ¢78. [A0B2L3INR versys 1BS.slope demodulation sectiop 45%5 ource
emodulates Aw\gslé R vs TBS. sloge outputted from demultiplexing 2
d’

ecct o B F3 LS The’ Bemdalided SINEVE TBS slope to resource
L Hhéedtion arldMCS' daterminatioh sectiars 458¢ f00d3] Baiser ol théiSINR4 S |

d ¥s B Sialope oupatsiRirom SHRs Mepsus T BS: stepe demodulationiplexing

s SEGUAN 43k, resource é}J'QP@t'Q{‘e apd MGS determipalion sectipg §5§1 ope to
estlmates mcrease in % g&é%e guirement when the number of

%%5fed OSCI% RRI% St SATSR) iCdefiied s aRd
[Q:@)ﬁrﬁﬂ]an@saRthrmmkx[mgSéé%ﬁoﬁ/s TBS slope outputted from SINR

versus TBS slope demodulation section 451, resource allocation
and MCS determination section 458 estimates an increase in SINR
requirement when the number of allocated RBs is small and does
not satisfy the defined TBS, and commands R¥ transmitting section
163 to increase transmission power as necessary. Although, when
the SINR requirement increases, transmission power is increased
here, it is egqually possibie 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.

{6085] 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 is
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163 to increase transmission power as necessary. Although, when the
SINR requirement increases, transmission power is increased here, it is
equally possible to reduce the number of bits when the 30 SINR
requirement increases, thereby increasing the coding gain. [0084] In this
way, according to Embodiment 4, it is possible to increase flexibility to

. J%?PCE}QS nunﬁ:)gr cPf RlBes on aIIocgttng resources gmd sc?cur%the liged
accu%acy ofqi?ﬁk aéa&e{i‘tloﬁ.ui%&%f EmbBodiments of the aerease%? invention -

b have bedr described 35 above. [0086] Further, although cases have
[ (eeh]dedtribediwitk thenabbve lembodiment asrexamples whera the of each

o Presentipyention:is, 12 canfigyredyshardware; he present Inyeniion,can; e ¢
also b«itgaiallzed byts?ft\éva{)e. [0087] I%ach fl%n tion bloclgt emqj yed in the b
#Uebription o' éach of te aforéMentiondiembodithehts may ﬁ/%?ceallgpﬁé ©
i thigléfriehteth B 8s%in 1 S1téahktitated Gyt Brvirtegrated aircuit. Héae haghin .

‘b $ridividuakiehips dripartiaby: or ibiallyncontained ba a sifigleechipo "2kSHIC,”

« g adopteddiere buf this may alsg pe (gigrred 1 asq41Ge n SYSEM-Ibtsering
"guger LSfI,!'notre"ulltge%ilaSI" dependln_g_on dlﬁgrlng extents of integration. 10
e)[ i) éf lf)urther, e'méthod of circuit integration is not limited to LSIs, and
[Aplemertatibhedsing taticaed dfcaitry brtgbhtar Puipbde protdsspiteid o
L 8lso passiblemAfterd Sl tmanufaatuie,g utilizationtefla piograinmahble FP&GAral
p {Eipld Progranvnable Gate Ayay)f & [6¢enfiguraple,process arWihere (e,
&qgmgeglgr?s gpd 15 s%ttln%sfg Cg%ltﬁ?%\mhm ag LS| can be ble Gat
U iEdSrgGRed’iS disd ossHT[0080] ElirtHer, if ihtddrated &fdmmable Gate
Atdéhinology domés batia rephdce [PSICES & résultol tHe advanceniénpsf and

s semniganductar dechnology eriaiderivativesathes teshknelogys ftiignatarallyalso
p@lgsq ©.possible to carry out function block integration using this

Toa Ay f besimpon s g peesble 0%l
re@deober 1 52007 sindludingitie shedificatidn adrawvingstardf alsstiaictoisductor
t docerposateddiereini byi 2btieference: in itscentic8lygy, it is naturaliy also
possible te carry out function block integration wusing this
technology. Application of biotechnology is also possible.

[6090] The discliosure of Japanese Patent Application
No.2007-257779, filed 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 sysiems.
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Industrial Applicability [0091] The receiving apparatus and the
communication method according to the present invention is applicable to
communication 30 systems providing a plurality of system bandwidths, for
example, mobile communication sysiems. 20 CLAIMS I. A receiving
apparatus comprising: a first channel‘quality indicator measurement
section that measures a channel t&llgdlcator for resource blocks to
equal 5 the number of resource b or channel quality indicator
I measuréniérefrvhi & §t%ﬁﬁ@%§tl6ﬁ%?él§dﬁt§and transmitted from a
transmittiigrappaiiatus s dsqa: first ghand et gualityredicatenna second:ion that
m%@%@ﬂ?%'sqEaﬂ%'ﬂﬁ'@ﬁt%g‘i% UrQRery SpctiQn U@@%Pr@@t% I'&%E&%S@Hr%‘%;ual
blocks tobequal }he number o tesource 1( 0 blo s for he ch nnel CL aéllg .
dlcau[or measuremeht front a sygtcem baRdwiith" ansml?tu(aj fo e e atet
mﬁaﬁwmwgl appartds s dhtl TieB8Eié50dh aleragebdianhdrgualgitted from
a indicatarifot the extracted sreaeuiscéiblocks as A«eqand channel guatity,

indicatay fqr, the, evengll systeng pandwidihyand 4 fegdhack seriRD haktion
feeds back the Lrst channel 9 |ty |nd|cator a%(ij _ﬂ%e secon chan I

that etx ract ource
I S recelvmg apparatt

quality ihdidator'd e s tlng appara?u%
b keebrdig ttheldimeD noheteinliie Doddeesad chanmer guedity ikthcaters ysfem
b mehsuamentraectiontexttacts aesoutce blockssta aqiuabthepymbenof, and

mESOKIES blacks orihe channel quglityindicaipy IeasHIeMENtftONy tracted

dispersed 05| ons in thes ste ba dW|dth 253 The receivin

reaspop’é?ﬁﬁjs ACcotding to %Ia? e &inhE | sddbhid Chahh f&ﬁg‘?fy for the
o frRieatop ?ﬁé&%r@ﬁﬂélwsééﬁ@nd@ﬁracts resource blocks to equal the
numberfekiEisotkce blocks famthe fehainnelauality indicatorsn@asiyengentiity

i IO AYENY SeParale PQSIigns in g sysiem bandwidth, 304, 1he o ¢he

recelvmq apparatus according to claim 1, further comprising a difference
URPrERLHGAG SHLRiBAAhAT represents the first channel quality indicator by
a difference from the second

2. The receiving apparatus according to claim 1, wherein the
second channel guality indicator measurement section exiracts
resource blocks to equal the number of rescurce blocks for the
channel quality indicator measurement from dispersed positions in

the system bandwidth.

3. The receiving apparatus according to claim 1, wherein the
second channe! quality indicator measurement section exiracts
resource blocks to equal the number of resource blocks for the
channel quality indicator measurement from evenly separate

positions in the system bandwidth.

4. The receiving apparatus according to claim 1, further
comprising a difference representing section that represents the
first channel guality indicator by a difference from the second
channel guality indicator.

5. The receiving apparatus according to claim 1

wherein,

E

when a bandwidth exceeds a predetermined valwe and when the
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channel quality indicator. 35 5. The receiving apparatus according to claim
1, wherein, when a bandwidth exceeds a predetermined value and when
the 21 number of information bits that can be transmitted with the
bandwidth does not depend on channel quality, the number of resource
blocks for the channel quality indicator measurement is determined to be

n $Q4al fo amare than the predetermined value in 5 advance. 6. 1he, ;4.
receiving ap{garatus according to claim 1, flrther ‘comprising a h

l _ oldin
b apdioiiitat ok & told SASHic baRdRiisd aﬁé*éééb‘éiat@ﬁewiﬂﬁifﬁg@“ of
rersumbers of vedourterbldokss mad n0 withe iéferencei tathe table,surement is

d Setermines the pembarof resquige floaks for the pel Haliyd vaiue in
a&@dg%ator measurement from the system bandwidth, 7. The receiving

appaFa%Us according to claim 6, wherein, in 15 the table, the bandwidths

are integral multiples of a bandwidth formed with resource blocks to equal
6 the numibes of resouricez blogks.r8.t ke peceididgnappasatus wiccordingfiorther
¢ Slaim Giwhergin the (3Q greater hardwidity is ggsaciatgd withthe grgatefn;on
o e of resource blacke, 0, A pommunication method comprising e

sfleps of: measuring a channel quality indicator for resource blocks 5510 ’
whbfial tHeé Hisisert 8f rdsoured ocks t5 Bhidhinel Halifitifdiédtop £ resource
b me&surémenthfeomiea statihg position ofralsubband ntkensmitted fronfiom the
s fransmitingsappargtus, as a first channel quality indicator; extracting the

resource blocks to equal the number of 30 resource blocks for the

channel quality indicator measurement from a system bandwidth
7 transmitté ficihtheiftEndamrang dparated, dahd rifedsiiring 4n avbedgén. in
t ichanniel quality indicdter forhthes extracted resonrcétblocks ad assecondwidth

réhanrnel guality indicater.fop itheiaverall syatem kandwidth,and 3% feeding, . .
b acE the first channel quality indicator and the second channel quality
indicator to the transmitting apparatus.

g. The receiving apparatus according to claim 6, wherein the
greater bandwidth 1is associated with the greater number of

resource blecks.

G. A communication method comprising the steps of:

measuring a channel quality indicator for resource blocks
to equal the number of resource blocks for channel quality
indicator meazsurement from a stating positien of a subband
transmitted from a transmitting apparatus, as a first channel
guality indicator;

extracting the resource blocks to equal the number of
resource blocks for the channel guality indicator measurement from
2 system bandwidth transmitted from the transmitting apparatus,
and measuring an average channel quality indicator for the
extracted resource bilocks as a second channel quality indicator for
the overall system bandwidth; and

feeding back the first channel quality indicator and the

second channel guality indicator to the transmitting apparatus.



