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1 DESCRI PTI ON RADI O COVMUNI CATI ON DEVI CE AND
CONSTELLATI ON CONTROL MET 5Technical Field [0001]
The present invention relates to a radio

communi cati on apparatus and constellation control

met hod. Background Ar DHESTBOPZTOMN nobil e

RADRTEXIMEL T atTERY S ST R AR BT 1] GonTROL

base station apparatus (pemreimpfter abbreviated to
"base station") to radi o conmuni cation nobile station
apparatuses (hereinafter abbreviated to "nobile
TechSi@ PNgy) - That is, nobile stations feed back
response S|gnals 15 representing error detection
[000t sul'hs potseowil vorkicltralatee thhe rhése cstahifltatMbiabparatus
statlﬁns performa CRC (Cyclic Redundancy Check) of

and oRiie Ak ogag a0 trghdneiodoRc=K is found (i.e. if no
error is found), feed back an ACK ( ACKnow edgenent),
and, if CRC=NGis found (i.e. if error is found),

BaCkfgeednéa‘?skt a NACK (Negative ACKnow edgenent), as a

S nal to. the on. e .
10004 £ BB S AR R e e A G PRE B alEPEE et i
appliedi ng wWiwaknkonidtal fehannel saddch ASmAnRMHGH base station

(Physical Uplink Control CHannel). [0003] Also, the _
appapHye s{hgicdRafteansabbscigned ol t¢ nf Uranst | ohafiop”) to radio
COmnglg{lfC?Qtﬂ%l IF'TISIEJ%PIL 3 tgit onazlpp%ﬂ‘a&?sse | t(%e?%m%?%} a%i%reviated to

mobiihac Gltznmbnm’h) i sThaansmmbbiet Qtatthﬁlsﬂﬁ&%d thastkakt ONsnse signals
downl i nk contr ol changels S s L1/L2 CCH s )
repre(;E:_p[yl £ R teméq:%lalts Foya 1E1i: =oTé)Clt,1kﬁ)"? dasgngation.
Mobl‘Pé Qafibusahdtiraf 2R S M Qie(qmlfecl @h%@ﬁtg‘%:downlink
based on t'he coding rate of control 1 nformation. For
data, caplile CRe® R 18 forn@CH. §.o0if oar extiomgisc 6mond}, feed back an

coded by a.rate 2 qceu ies on .
ACKCE%@I&?{Y? PR or 2B4r Vi rﬁ-’g‘{% [r[?ft;‘o}S Brrg{i on% CITor 18
found)pdeeddoyaak raneAofk M@e%@ﬁ@'&@ﬂﬂm%e@neﬁ)udng response

CCH for _carrying control informtion coded by a rate

signabftoy it fasapsital onour I ese seapringe pignais goe trepsmitted to the

" base Cs@ﬁtﬁ%h”ﬁsﬁﬁ”h{p?%&”&ﬂﬁ%f c \ﬂ%%@?dsul?%l_%s ngtleU?fCIll/ gghysmal

occupl es el en one oCcupi e
Uplink (EloaltmlyCiB]fan@@EBs the CCE s 350ccupi ed by the LI/L2

re ecutive. The base statio nerat es .
[0003@'@3 ihor %epéﬁatm.tr%ne?g@.w%a@ﬂ% I&%%‘F@Hsfaof carrying

 resoutdE 168206 OFSHRtE T Ry waliihR &5 St(p&}cﬁggllgnsﬁ’t?onsd This

nunber of CCE's required by control Information, an
contrﬂhpgf@ma@om soltransnorthed itonthen npilyide cdhtivesousioes downlink

consSELISERUIEHION.E, 1191 25EKAR F05 5 OO AR ach

“L1/Laungeriayctapiap dat weena CRRusiland oPUCEHE Ss ofC@ntrol Channel

one-to-one basis, to use downlink conmmunication
Elemenisyrased @ fihei earlime vaierdueosighdnteratioom aF pasgample,

when 3 ﬁtl'/Eg (;‘@HT‘PJ?} LGk % Plﬁﬁﬂ:‘}?ﬂau&ﬂ]%o %CE&S& F8e of 2/3
be use or transmsston of response signal's
occupon-Pet €ntEDacutghl C)CHAgordinygng ocdrtirs] maf@imgiion coded
by a ?a?t%hogmlb/l?al gccupies two CCE’s, a L1/L2 CCH for carrying control
information coded by a rate of 1/6 occupies four CCE’s and a L1/L2 CCH
for carrying control information coded by a rate of 1/12 occupies eight
CCE’s. Also, when one L1/L2 occupies a plurality of CCE’s, the CCE's
occupied by the L1/L2 CCH are consecutive. The base station generates

a L1/L2 CCH on a per mobile station basis, assigns CCE’s to be occupied
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10 station can decide the PUCCH to use tQ transmt
response signals fromthe bile station, fromthe
CCE' s correspondi ng to physical resources on which
control information for the nobil e station i s mapped.
by IIh&ﬁbﬂbCérseaabeﬂDbnlehstﬁﬁmmmrnaﬁsCéHIesp@@@ﬁesigpabonUol
bile st t|on on _ a ysi cal resource, bhased

ffromth

inforgpating, Cifgc%‘ra&’ésﬁ RdrABLTOS éﬂ 3’;‘52}15&%1[1 PBsAfrsical gesources

corrd¥poinl CNUERL 144PERBY Q@C@"Eeczhﬁij ttpaﬂé}ﬁltgobfﬂe control
station is mapped. For exanple, when a

lnfommﬁmespondlng to a physical resource on mhlch contro

fo directed to the, nobil tatio ,
1000k ] AR, gies’ G5 v uiad 1 e Bebu S pbaCREe i BUC e
on - @SSae- &i-@)‘iher basiCCE1#0 we t hewRUEEH f:@fnrhﬁﬁldmpéﬂ €resources

station, Also, for exanpl e, when CCE's

efficigtl Bspyshdivigstenadhys dsgmr ésb@ﬁecééateﬁnmm ghobist ptions to
n [ J i
po R BN BB PO RIS B R Ay, o
Non—ﬂ’ld@ﬁh—t #0oasseaitatigd V\/IA(h:(ﬁﬂEnﬁOio V\kﬁl@h mspphﬁg each mobile
¢ % a ggr _QE: #O to CCE#3, as the PUCCH for
stati Gheafioht /¢ b 9, UhaR EERTRICHoPeasEIEng |t from the
mobiPhYsih Gl rﬁ%ﬁprt@l‘%SG@EW'c%l?r%tﬂd‘?hg' o gﬂ'g%tlbﬂn reﬁurces on

directed to the mobile station is nappe
whichoc@oFokinfetmeatobi fer shatmohlldessha(ﬂw P&J@Dﬂp#dﬂ Therefore,

e R TR Eon e L o
physﬁiaatﬂegﬁurie()Q%e%bﬁ%h@@@@%ré@o’ﬂd@ié toSh Yt 8$c @ fesource

nderway to perform code- 30 multiplexing by
on whptathHgoh ipfermaptiop éﬂrq‘:égé)owséh%ﬂgﬁhu@ ﬁFfﬁM’%\ is mapped.
ot 5] r
For BBl ¥h8) Centmrere bR & AR AEE Rt on which
conirhbnnPateatioDodireentd tp. tHen nkd 314, sthMon Mimaphe VB CCE #0,

represents a lsh s th as ence | th of
SBHE° STt de ey PURCE Albissaleiitiionith F0F as the
PUC(L‘HSpﬂﬂseth%' ondbiRf &efion. NAGKshS ?&SU@&&% 1&0 &rh%ﬁt CCE’s
spreadi ng to one synbol by a ZAC sequence (wt
correspgneHte t¢ @hg‘lShG«’df TEISRYUTICAS tdﬁeWﬁlnelqmeIdmfalrmatmmrected
o) naI b st~ Spreadi
o BRFINANARy o Sl LRGSR L fols SRERTOR sarion

decid’EEdﬁ@WIﬂ’)#@ rasassmbatwm oictth #06 Wl@lc\ﬁBm The sheSpoRSeumber
spread_in the frequency domain a ZAC

. gn

in CCEIMB e U ER: o e tbe bl ACHoT ghe mopler siSrr fod, when
b

CCE tsgclztzrrl%[: S Iﬂ&te e%]}{\fvﬁla gn%@ﬁﬁ 2%%16\% ‘i@h Q:fon]tFol ¥ni%rmat10n

direcgubjtectled mobilwe sk#EFPni $s subpped 4 ié@ﬁn#zlspm eddithgi7, the

th a.sequenge gt.h of 4
mobitgy 5Pt §n Gl de SIRIFRAT 6 bR LR BT <P Balthich is the
smallkoUn kb EPND (REROkE Gar Cicers Fr aQUeRCYP DI B! 88 the mobile

Mul tiple Access) symbols So to S3. Similarly,
statiopesponse signals of other nobile stations are spread

0 I.Rg n n | .sh seguences

[Oogsﬁ qﬁghﬁg @%ﬁf ?&%sébﬁsgﬂggeiﬁﬁesequ%ﬁ%%gigfpefﬁnnlCOde'
multlﬁldxhalgebly spyehdmshl pluraditvest resgdiget bigmadomedm a plurality

éé in the cyclic shift axis) or dlfferent Wal sh
of mgR{geftaiongepeng %A§eé§@ﬁeem6ﬂgfiwr6? apiR)s s§aABeSs and

|t [ hblrgyt

el e e C R R PO it ST led MW W
Wi] representd b, W@eheﬁa:;lm:hder il IaesaachAEr@quceﬁwée As shown

. o] the uen epgth of Wal sh sequenc IS 4,.S0 )

in FI¢, 50m bR elifon TENE Lot fi PETATTS AR o NACK is

subjeSEGYENEES. SpTﬂ%ﬁﬁ@ﬁgrﬁ) bile Ay heEsal b omwccaééq%nce (with a
environnment, it is possible to code-nultiplex maximm

sequenggt {engtghe( 12x4in ridigpdreeues ghatampitom th ethe response
stations. 20[ 0006] Al so, as shown in FIG 1, studies
are underway for code- nultiplexing a plurality of
reference signals (e.g. pilot signals) froma
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Herey (RTXEGRERGE lendyh

4 cyclic shift values_.in the time domain or different

ort hogonal sequences. Here, the sequence |ength of

ZAC sequences in the tine Homain is 12, so that it is

possi bl e to use twel ve ZAC sequences of cyclic shift
signlalsu@gedi@d to fids Spgentngt ed dubgerd he sRMEPIZAC Inverse Fast

sequence, Al sq, the sequence 5 length of an )
Fourger HagBRETRb4Dert@align ¥ath Mo t W pddsi Bpepanse signal
t j rt ogal : e
speoffy BapLier i i DeacPAlc sequepee s IEL Sl My eostn
of 11 ascizdesimuitddliexs PexCnzmqutdricet ywith e §kpxI)cer bfrertbnce 12 by

o SRS D2 P e O BB T
subjd@ 8 $QIINONRPreyMh -udiPP08] WHAKE, sdd\ehiRel ;Xéth a sequence

substantially no cross-correl ation between
lengdegdettes Tdfat dist ferenespyess cighef s vl e edetrereacsdof four
t AC s nce. r.ef or i.n_.an,idea
SC-IE A TR FOR R PEERERey, BIVIFLR S ifb BossRlY) symbols
Sy tosBgnalSinsilbilectredpd oss i eaglisngf amideCatlibindllstiPpbexiarg spread
. by _ZAC 15 sequences of different cyclic shift_ val ues ‘
usIng o2 1399 ueiyshe e pitdt s RIGHES: | meledmafiHicrent mobile
stati SHOSIRNTIAE | Yo P NIQUL o N %&%gecﬂ/cﬂti@r HFeRGPuePNn the time
correlation processing in the base station.
domdi@0@9cHovimvehe dmelico sanfti rixliskenme dfferbot Bkalapl egquences.
nsm ssion tinmn Lfference in nobile.stations and
_ 6o € G n P TRty B HadSncE 12, o
that & BNpbssibloMvand vwalvd AL sobidiR ettt 9PR cAdhifPlalues “0”
.always arrive at a base station at the sane tine. For
to “kkamseacritedt fromr s niagee oAAG Medgestea rdkpontles sequence
i SRr h AC. S ence of eyclic. shi .
long . FROVABH FEfdedrol Fr oo BTGSeI E oy aifrerem
Walshi seugzndeBe cDhérdfatt oin paakded] to@ndfGcaei@uengei@nment, it

ic shift valu pear 25in the detection

. cycC 0" may ap
is P\;\%/ﬂ%é% for cPREZ, 1§2‘?f&eﬁ8’é“8¥“‘8ycﬁ°?@"§?ﬂl?tt Vet Ttesponse
signald from fWHiNeLatidnd response signal spread by the

ZAC sequence of cyclic shift value "0" has a del ay
[000&have Alan. | as esliewende |BHkdge sthudictso arbe ugelayed Vfave code-

. appear .in.the detection w.ndow for th AC
mul R B0 & p g LRE ot ohfier o0 v 2RgH (figa, Pt Yignat from =
plurat@sest nibkiléARGasiemuese Mo Pehést BhindR Y&l uars Yhown in
is interfered wth by the ZAC sequence of cyclic
FIG.khixg the #rge ofogengmntine threresymdnds affrefigeence signals Ro, Ry
r i SS| im i r .
and REABMASLEIE HsBoLrefhdfRp RS, A1 (BRI G Mee pignals
are subdact he cost entrebdamsnirsshen ftdquengy doenciar gl at isequence
. peak of the ZAC sequence of cyclic.shift value "1"
hav"%§h3£ﬁfé5flsitwstﬂ aqzt%@;%wm%d@wtfﬂoﬁ Hyepag length of 12)
in th3SSEMUENTAnfn. CYONES Shinkt r‘é?éﬂé%c'éo:slil%-rﬁhqg ls8bjddtelNits first
case, the ZAC sequence of cyclic shift value "0" is
spreafdmmgrafrersedbjait ho oy IRETZinCassrpietion whobridygonal sequences
... shift value "1 "Therefore, dn ese cases he .
“”ﬂl§%6393??%%qﬁgﬁF%r%gﬁbe?g@gfgdé§'béi eﬁsaarégﬁgﬁgémquenca
The sifghedcesphgaglisbypidirl JACIseeqsendf dTMehinC asbi Ednverted by

. value "Q" and a response_signal spread by the ] )
this IFFT to ZAC sequences with a sequence length of 12 in the time

domain. Further, these signals subjected to IFFT are subject to second
spreading using orthogonal sequences [Fy, F1, F2]. That is, one reference
signal is allocated to three SC-FDMA symbols Ry, R; and R;. Similarly,
other mobile stations allocate one reference signal to three symbols Ry, R,

and R;. Here, different mobile stations use ZAC sequences of different
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ZAC sequence of cyclic shift value "1." That is, if
ZAC sequences of b5adjacent, cyclic shift values are
used, the separation perfd%nance of response signals
may degrade. [0010] Therefore, up till now, if a
cyclipl sh#itiialuef ihegpronsee siqgnals oaf@lff@tdﬁrtmﬂthb@bﬁxﬁ‘@e@uences
spreadi ng usi ng ZAC sequences, a sufficient cyclic
Heresﬁhﬁtswe@@edhemfgéh é}fc%%@ S€AUEPERT dnslier tlﬂi%td@mfélll) is 12,
that iSiP %%ﬂ)q geﬁwgﬂreﬁ@@ 7 AL afteHeR ch Ot values “0”
exte at does not cause inter-code in erence
to “befWweencthtedZAQseguenzese EarC escameines. V\,hzehsd heéhe sequence

i ff b t lic.shift values.of Z
leng L gE GHEGS A on g E1GE 35 s%aﬁmégz%fpwgﬁwe to use three

- diffesBhf torVYRb 888al’ Qequerees. "4T}1éi‘§f()5re"8 75511d ddQl cgfmrlnumcatmn

cyclic shift values "1, , "9 an
enVlrr%mﬁ@%tlttWepvéS@AQ: toeqodnoaylBpley ehdximbshiifirty-six (12x3)

reﬁxggcggg " g:h%n} qhg%? yged for first spreading of

esponse si erefore’ if a wal sh sequence with

[oooa] sequedmﬁnh engFrGOIf deven ysacthdleroS€GoM], Ipf.eRdj By, S, and
of response signals, it is possible to code- nultlplex
S3 foRE PREMYHRAL y- f our (6x4) response signals from

[OOO?Eb'EIIQrét ﬁ{ér%n% s[u%%%%ﬂ%?l’@\é%r’ SSSQ%WPeI'a@ioﬂ belween zaC

e seqguence |ength ogonal ‘sequence
sequeners bd dffematrefdiends ftsivghat s glestesatednﬁrdrheﬂw oame ZAC

ceau gL 5 b SR R TR SRR, oty

of rePpoh@d ist ynalk shﬂﬁ@@fb&?t@ls@?@h&]ﬁg andenadahed thsieRong s ZAC
reference signals shown in FI0.1, only maximm

sequegegtit eEndifbsednt resdonsditi gattess (P om Adbi Icensbatsqmgated in
the Qﬁﬁebedocrggﬁl sags{g‘ﬂﬁ C}ﬁ’gex&gt oLEatmlté{'alcéﬁr ey fsérence by

qguences are require nongs our sequences

cormﬂmmbnqn$e@uengﬁuieMQbhsehtémoand t herefore one Wl sh
equence is not used. [0012] Also, the 1 SC- FDVA
0000 1B Ystisitn W FQ. aln B@?%f%# r 8 t ¥ awple, tpansmission

tlmmt LQﬂQfe@IeﬁEg) in Aied ogtﬁtlo"’hss%ﬁia%ﬁgt B%e @Q%?@HC%aves a

is 30used in spreading in synb nits or
phnﬁmﬁwtgf msppeﬁermgdakofaxnaa"phum&nympﬁenebﬂeadkngnm do not
studies are nderma

3] Al
alwa G AR G QT POCCIPS 55 TRRoUoF R0, 2F Rbr SRATKDIE. if the

transihi€siomt bieganabifty refpsLSPRNSLaISkFARIS be0dse MU C sequence of
col | apse between nobile stations using different

cyclip|shekt Wk sPT dadielgysddoam sheyyentess, tragsmasgoastintiag, the
correm@bh%esatka&f PRl Zdﬁcn&lqd&\é% é@%&ch@%hzﬁ value “0” may appear

in the detection window for the ZAC sequence of cyclic shift value “1.7
Further, if a response signal spread by the ZAC sequence of cyclic shift
value “0” has a delay wave, an interference leakage due to the delayed
wave may appear in the detection window for the ZAC sequence of cyclic
shift value “1.” That is, in these cases, the ZAC sequence of cyclic shift
value “1” is interfered with by the ZAC sequence of cyclic shift value
“0.”  On the other hand, if the transmission timing of a response signal
spread by the ZAC sequence of cyclic shift value “1” is earlier than the
correct transmission timing, the correlation peak of the ZAC sequence of
cyclic shift value “1” may appear in the detection window for the ZAC
sequence of cyclic shift value “0.” That is, in this case, the ZAC

sequence of cyclic shift value “0” is interfered with by the ZAC sequence
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especially if there is a large difference of received
power between 6 responseléignals froma plurality of
nobil e stations at a base “stati on" one response
signal may be interfered with by another response
of csgctivalshbft waeine NObI1 e Bhatdfons, Usi ngcihecsare the separation
bl ock-w se spreaging code sequence. For exanple, in
perfgmpgnce Adegrafsns BeEVERRI 2uss TRPTEUCHIER! (IR Pahithe ZAC

T I,At ephe i .
sequéiﬁgﬁgﬁﬁgcﬁk gﬁﬁtb@e#u@ hheskd é_’v!rtegpgﬂi:,@ srlgﬁggjrﬁﬁ‘?ead by the

Ing PUCCH #0 (cyclic shift” value =
ZAC] 9mncal o6, cwstlici dsfavalunddr.layThat use if H2AC sequences of

. constel lation.sho in FIG 3 BPSK i s. used t he
odjaGBLIeE on DeHer G PESpBi SPEnarbai i {pg oriince of
resp &St iginladd inody ala%maé.n FIG 4 when QPSK is used as the

10 modul ati on schenme for response signals (see

[0018bn-Pagwaforposument! 3pw,Noh-PalantliDoceunesspanse signals are
codeMi%{pﬁ%?%&ugﬁ%a%ihgcgyn%n ZOACA%M%S,S&Q%%&‘ﬁIC?Gn‘E cyclic

shift(¥dlpe/ dftfpraagep (Deg/chSG RAM MGhH t RHNAISGRIp AV idedshRiwen the
72439. zi p) 15 Non- Pat ent Docunent 2: Mitipl exing
ZAC SEaIsnciesy 18 A ChhdRACIIMACRE L FGUREdiFiFETCONte Dpigrierence
betwkbh Rhe/ 7 4R 398RAE O TSRRAN b1 RL WL ERGH 49(ipesd Rbetween
072315. zi p) n- Patent Docunent 3. 3GPP TS 36. 211
cyclivg8siiio, valpkhyso L ad AChannebscandsMddulrdyi ok (lReCeasguences of
8) .. oep,.. 2007 (ftp. L4fL R 39RR,.01 g/.,Specs/ 2007-,. .
eyl S5 RERIH 6 ser Pos 6210800 2P B Dl CePosurdipphift values
“1,” kpyensi-or7Pr olhepRd t0 Pandehyedt RN A OVRIfdedRes of cyclic
.. [0015] An exanple case wil| be described bel ow where
shifttdugpndtet? atlizon 25 wshior fimtaraepdinged xegponse signals.
| at-e I ' Al e e _cage
TherGRA B8 AR SR8 b 0 Ght @ SRy TRRYE ofER gy used for
secold aveBtitn@ s Ipopsassi graklusingsPPeEHWd {d ncddden})itiplex
.and anot her WDBEEEFStation #2 tr?n mts a, response
maxiGgR A Y W UBUGCH P SPIOR SR BRER IS FTPTR HREPHEsH A0S
[001PRSe s RELON PRI f Bt NG abRYS- deRer isRgdeROET @LALIONOT an
processing to 30 distinguish between the response
orthogioguad| sciquemcrobs¢d tet siplicad #dfcandct egnabponse sndyribkrefore
trom ile station #2. At this tinmg, coO nent s of
onty gh&¥® TRTSHERGIR T ssdhishled ADBe o AR fadererence
signallfl theaCedydRlcaltipn RlikpUta t plapbeiVveofhecEESPANSCignals are
signal of nobile station #1, and interfere with the
sepatpgah onya LsithRal cfsreneni ignslat snwaln 3B[@otePrinemaximum
. n i | j.On,: d i 4 at i.on: b )
cightfF 1 (BP0) Lo ERaPD R, afoBAe SRR PR be code
multipéspahse Thagnal, threoen Waldsh esequences are required amongst four

Walsh sequences with a sequence length of 4, and therefore one Walsh
sequence is not used.

[0012] Also, the 1 SC-FDMA symbol shown in FIG.1 may be referred to
as “1 LB (Long Block).” Therefore, a spreading code sequence that is
used in spreading in symbol units or LB units, is referred to as a “block-
wise spreading code sequence.”

[0013] Also, studies are underway to define eighteen PUCCH’s as shown
in FIG.2. Normally, the orthogonality of response signals does not
collapse between mobile stations using different block-wise spreading
code sequences, as long as the mobile stations do not move fast. But,

especially if there is a large difference of received power between
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.Slgﬂ%lt ation #2 and tlBe base stationE-Hiddffeak, as the
(ftp.@gﬁ.Fgagt&{gl/w@tﬁANm&he %?fﬁ%@ﬁ@ w@mﬁexfg{)r%]ov\;ﬁez 9.zip)

7 station #1, interference given fromthe response

signal of nobile station #2 to the response signal of
nobile station #1 is as follows. [0017] That is, when
the ACK and reference signal transmtted from nobile

respSh&d lsp%hfﬁl fab® hesieiryBey by hbbilkagatishatdton basa Aation,, one
channe in the 5 base station, a response signal

resppRyt BxEMlaBaByP g inter)aTeRowHhdbY @fl@iﬂéﬂ’rfc?éessliogﬁﬁl signal between

mobf]@%ﬁf%ﬂ%e@s Eél&];%axp: %l%ﬁgr%ﬁéeogﬁp%alﬁn an es%@ﬁ%l ve

e_xanqhanl’iﬁlFI(B A casepwhsy eigmd wiiguaP ¥ CHM: kiykéic shift value
station,  #1 pass a ch nnel between, no |Ie st
2) Ry trelnas Fefla¥i Gh DY hde Hen Fotia é's?l%f’chtﬁi:gﬁét#gooﬁcychc
Shlfto‘;giggt ohn the 10detection w ndow for nobile station

In th base station. [0018] Al so, when the ACK and _
[001#§af eAdnce ssidjral ate a:mcknrtwtad thr one s Ic@nst@lﬂa’ttoﬂn#ghown in

FIG. ?rh‘ghrsgggt’gggﬁb%ﬁg gasbgl}ﬁe) I{Ia Ig)&ylé%é oggreelspolnge signals,
and (thd- jdomkeibGohowndws imt FHGeileﬂﬂﬁad OQle(r%pes@@ as the
signal of -nobile station #1 and a _conponent 15
modglepross eph e pr ((Bspphenzigralsdsag Menifintent dlaawecniol).
the reference signal of nobile station #1 in the
correlation output of nobile station #1. Here, h2 is
Non-Patédf dobev@cabannelmphick dassuer & Hdeatsognal SALIOINACK
nobil e station #2 passes a channel het ween nobil e Uplink

on 20#1 1 n the base station
Non-Phéeet | Dobctmenatdelay Mmltpitaimgel capdbioty of CQIs and
r 1ssion timng_ difference at a b|Ie statlon
ACK@H?‘:E@ S| eak does not°UBcur. But, defEHd UEs
(ftp: /Q%dsgpﬁrtﬁ o/ NBaTay ARE Won- maol /1ol RY thDOEWRNODJID 7ip)
Therefore, when an ACK from nobil e station #1 and ACK

Non-Papentnbisicignems3 s BARRA %3 6a? b1 o8- fruf Phystosd L hamaels and

bas tJl.ONg & T on g t _

Mod g FRA I D8 )" SEPor o0t PRkl ML SRER T 12007
09/REIL8)I ¢ Nerhi@y/BB2anegdowig)i n the correl ation output of
nobil e station #1. [0020] Therefore, the interference

corrponent given fromthe ACK of nobile station #2 to

, Dzsclgwlgﬁr I‘i’lf oI e station #1 (i.e. the Euclidean 30
tance

rom (-1-Dhi 2) by the synchronous detection
Probliemd be beaSelvstdabiyome bevememresent ed by equation 1.

(00155 2RI RIF 4T 1P AGE TSR0 P hTeeriegggpsteliation

showhnitneF‘iGr?riQ%slé@t Y 8o & 11kt AGKr &fp SRR é]?nﬁl at 'Mﬁo#hnaé%mple
e ACK of nobile station #2. [1] 35 (1+ j) T27+h

case 3?0111 KEqimrdwedl)belevq 0’012611]6 A|n§omq/h1é¢1 stetiiome #dt altan@mlts a

respofg SRR WeTRE LR Mo rCRED AL B SR BRI B Bhagion 2

transii T MebpbBsskaghONuFihy PRICCHe#eNEe HIhM)t hdn this case, the
- response S|tgnal of nobile station #2 to the response.
base ssighn gpefforms 11 ove-described correlation processing to

distinguish between the response signal from mobile station #1 and the
response signal from mobile station #2. At this time, components of the
response signal from mobile station #2 may leak in the correlation output
to receive the response signal of mobile station #1, and interfere with the

response signal of mobile station #1.

| [0016] Then, when mobile station #1 and mobile station #2 both transmit

an ACK and the base station receives the response signal from mobile
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5[ 0022] That is, when the NACK and reference_signal

‘transmtted from nobile st7at| on #1 are received by

the base station via a channel, in the base station,
a response signal represented by (1+4j)h1IN2 and

statibgf#r enceridrgnak FBRMme s &Qﬁebyes(pb'h@bl &i2 nat e ff thdlastatmn
a correl ation out put of.- nobile station #1 10[ 0023]

#2 toaplao resitars et g DACK Tai@ biler edifte”§i gl 19 WeRsni t t ed
[001“7{ O%HQP'I%::@&% an ﬁfa?cﬁr ' Gl gfé{reﬂcé’ysfg%%i b@§§smitted from

atron v annel ase station
mo b1t nanemt #ne@fee$eléﬁxd:dbjay( tHe (badd’ sﬂtﬁtnom fvmaurvd channel, in the

interference to the response si
base stagiod, a2 66%%%‘?1t51g%]r égei‘fﬁS&aﬁ%ﬁm 53%%?% Fhaarerence

S f erenend ah donk | f
Slgna rle{Blon # nﬁfhg cgpﬁevgt?[gn outnput E]of rmblelwgi)g.h Sutput o

mobﬁe&tta‘ann#ﬁl [ G0eA. Hheseetroreéfewvhem ohiaenRAGK & ragye where the
e stati.on #1 a teA from bi.l e st
signd]} Jrefue fNIE Preednr L Retnd BAREal arvet S el fon 41

and $h&nBhsd epneANt %ﬁdb)éré 1fpukdnl -d32)d/ cb&r@lﬁfﬂldrﬁf(ﬁﬁ@mte in the

si gnal represent ed by (1+) hi +h2)/ Al2 are found in-
deteqthen goimdeivat Dbm@mlpmtaﬁpn hobithe basststehiont. [0025]

o017 31952 08 1B CHECKSNSR SEFPRER' PN, EAIGEa rom

mob1$& adthﬁbn##z(areel-eténeveﬁubbrl tteamade sttanos fviom (chap)lNZ) in the
y the synchronous detection |r}l E \?h ﬁ%‘f 1[,

baser ébarté%*ént &d G RORERT of PRI CSERL | BY id) E ound as

1nter§é1%tn'cgntd#%hé @@ghgé S%%QCM%BHQ bide 43t Qﬁél Qincg%ponent

transmt Sl gn"l’ ant inter-code interference
reprevaytdik byi gbm)h@oﬁsznhefmma of impbifeeenicato sheuszlierenasesignal

e stat 30 tr
of myBUTEaaH P baBaitoro T e 7t R otpRE i aPi by SRER R Here,
h2 1sné’ﬁ e??@d%'iv@%‘h‘ﬁ%%@l tifea NACK whe DB d @1 Ed Ak @0ni I EFidle station
NACK of nobile station #2. Al so, when npbile
#2 p@&s&tsu orebannel dreteen aolidk dab orobR| v &thei Raseyptation, and

er-code inter erence ma
#1 monfhenbmei et:gafi@tion #2 9 to the ACK of nobile station

#1.. j). 71 + h2 + 3
[0019] hen there is little delay on a channel and no transmission

t
- leak ngsal I c%?req HA%K u ngv\ﬁlel @e&gelf%r% %ﬁﬂp%%gﬁh{d%ﬁéémnon

timing difference at a mobile station, such a leak does not occur. But,
depending on conditions, h2 may be non-negligibly high for hl.
Therefore, when an ACK from mobile station #1 and ACK from mobile
station #2 ‘ére~code—mu1tiplexed, _in the base station, a response signal
represented by (-1-j)(h1+h2)/N2 and reference signal represented by
(1+)(h1+h2)/N2 are found in the correlation output of mobile station #1.

[0020] Therefore, the interference component given from the ACK of

mobile station #271:0 the ACK of mobile station #1 (i.e. the Euclidean

~ distance from (-1-j)/¥2) by the synchronous detection in the base station,

is represented by equation 1. That is, when both mobile station #1 and
mobile station #2 transmit an ACK, there is no inter-code interference

between the ACK of mobile station #1 and the ACK of mobile station #2.
[1] |

Q%Q[—l—;hl MhQJzO...(Equation D

h +h,
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...(Equation 3) [4] (1% j)I-h, +h2\ (1+ j) -2h, 1\
5(Equation 4) [0027] Here, taking into account that
ARQ is applied to downli nf dat a, 3CPP-LTE defi nes
that the target error rate per downlink data
[00211]an§IECSSWﬁBn|Iﬁ0@UQUQﬁJTiOﬂ G 110%msihat al N,AGIK ARQbolfe station
downl i nk data, the ACK occurrence rate is

#2 teingmiits (gghtA()‘,Kma@ﬁeﬁh@ Hib et ﬁ@twegglg&sr thg gespgnse signal

from, %E S"%le Q%tﬁéﬁr@f €intedfdTRRI £8nf QHBUR V\E@hk@”slﬁﬁﬁt &P mobile

€ taryg error rate per downlink data
statibf @PSTO sisd @@spcﬁn@eizgtn(al ¥1%s ahéo]AO)(fsoccur r ence rate

is 90% while the ur eratels
(0023 T er B &5, PhepnhBSOC ndiitb B cTEHgF estedal Hppgmitied from
moblggsssthg'oln' by érréa}e&nrv%ﬁpgfﬁsﬁlesbgﬁlé”st&’tﬁoﬂobi'eﬂ e §]§ﬁhh<£1n in the
interferes with a response si naI

1
basemuthbtiom, si akkpongd signah ragkeseTiied b ( t*‘B]Hr]d\st aadhr@tﬁrence

sen QB0 i 00 SR TDOUAe R D BRI ot o

moblﬁé%@gﬁ§§r§1ed by equation 2) is given from a response
ignal of nobile station #2 to this whil e ther

[00231; aAllaw pobsenbihs t } GlRaendwieFEIgBET | élcé’taét F]be\%lsﬂilttede from
mOb]llﬁt P@Peﬁ nar'(oe‘%ece?i'v%@ egcﬁﬁt bl %ﬁaﬁggewazg channel, in the

epr esent equa ion 4 IS glven
baseT ls@dian) espeosep chgnal req:frent)xbﬂelde st af4 IG[n)thZ\/th ltShl ®und as

ACK. That is, there is a possibility that
interfigieacenta tohdeaPeYss ﬁf@%@?gﬁ’e%b%‘ﬁa%aﬂﬂn {k and a cSmponent
repre%?%@cg g]t e]l)Pélﬂ@Z Hgsghﬁid bk Mn@érf@ﬁdc@cﬁﬁ@ﬁ@(i'e%ﬂe(ﬂrce signal

erence becones larger in-a NACK than an
of mABHe s'lfhabaf#)lr én thp ¢drrklatoew outpwteof sncablpbwéﬁt%pnuﬁ]y

10024124763l gL Hhe AERER, Lo BLACHTE AR MBpe ncx

from! %n&@iq@' vefdid® PUChrpoeh@E-MURlipleketihaih atheAQase station, a

[0028] In view of the above, it is tperefore

reSpcubqeeoilgoﬁlth@rmseséqﬁ PrvéAti Kk Lel? W dviadgl a‘fe%Sbfflbce signal
repr%{% | Cﬁ“{l-@%ﬂ’PPﬂ&%}/X%K%PQ £ANRE gh! ﬁlflé o&bl‘%@lﬁ?’\(&{ r&l!ltput of

a recei ved quality and
mobﬂl@%eat\i@ﬁ i#yal ity equal. 10 enploys a confi gur ation

ing: a first spreadi ng section that.perf t
[0023}r cHisgott: e dBHOHGES S GrEAmRERTHY §HEchriFam the' ACK of

]IlObI?tl:: Lgtgjclotny#Qf 0f 'tﬁ%tN%@KeBPerﬁoEfl@t sta@dnb& 1SEPar ah€dEuclidean
each o ecause of different cyclic shift

d1stamabuﬁ't9m alsp)ddaoi tspﬂhaohmg:l‘seopumdeﬁh@ﬁwpémf thenbase station,
second

o e SR B SPLGHTHES o1 Y 5 TAISPB A Shuppbec S

NAcCgeeand rﬁ@gﬂgngﬁﬁl&ha#? aﬁr@n@ﬁlﬁfwgﬁnACKp sﬁgﬁhﬁ@ﬁﬁlermter code
and a rotating section that, with reference to,

interfénesicec orest did gtiven &fom the shClestomebide gﬁfé’i’f“-gj} dtfp to the

S e signals subject to the first
NAC&%PEE%?WH bsfatgog‘ rf’ of the plurality of first
[2] Sequences, rotates a second 10 constellation of a
second response sign roup,formed with response
signal s Subjlect hlo-fﬂah %Tgf reddi PE by tlghhﬁ' first
sequences fBhan the- part of2 thg 4phura 9 fiTst
sequences, by nlnety degrees [OO O]The constel l ation

[oozepntsmnmwo@heh nhebipe estebion Mlepnfdomobile station #2 both
transmit a NACK signal, as shown in equation 3, inter-code interference

does not occur between the NACK of mobile station #1 and the NACK of

mobile station #2. Also, when mobile station #! transmits an ACK and
mobile station #2 transmits a NACK,‘ as shown in equation 4, significant

inter-code interference may be given from the NACK of mobile station #2
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includes: a first spreading step of performng first
spreadi ng of a response 15 signal using one of a
plurality of first seduené%s that can be separated
from each other because of different cyclic shift

to th¥ah BeS o fan§eAeNdasiheadi ng step of perforning second
spreadi ng of the response signal subjected to the

[3] first spreading using one of a plurality of second
sequences t hat_.are orhhogﬂ al to each other; and a
rotating st ep(]o’FJ) it Lgf_g(gqggtibg B first
constellation eﬁfa.fihﬁfhg sponse signal -group forned
with response signals subject to the first spreading

[4] by a part of the plurality of first sequences,

rotating a.second,constellatien of second response
si gnal o E_ﬁongédi§1§h£%%§ggn§%§s gri@quasithj dgt to
the first2s readiag /by, ot firsf. sequences than the

10028 gk B b A e T 4 REESEOS5E (BB e

'BGPFﬁhqﬁ’gEdi@inhes,thcﬁa?”%ﬁ@,nttairl@é’@mei‘ﬁ}, dtel spoosdoAitle data

ake ACK received quality and NACK received quality
transenjisalon 39 aBpiefl Déoct PPt i omhef ier BwiARQ pbeBpynlink data, the

FI 0.1 is a diagram.show ng.a spreadj
ACK; g85Brshed; GHAT L andepar et e SR ol TRE A QK. Becurrence
rate. 35FbP c%ahpia, dhagidhishevimguhheatilef spktd@inokhRBCORE target
(prior art); FILO.3 illustrates a BPSK constellation}1
errox( grater par t fownlinky| ¢ptp | WRRSMiSKIEE asQpek to 10%, the ACK

occugr%rl]lscteelrla L%]i 9? éﬁtﬁ/' Or /i .);the NACK Fb@cgrﬂ.e%c@ tf'a?@kis 10%.
I agram snow ng (He conti gur ation of a ase statilon

Theratwer dimgtico Hnbodi eeahple,ofthehe r esemtgh nvessibdnty that a

' FI 0.6, is_a bl ock. diagram showi ng the configuration of .
respansfobigne] St B ALE6T ity 18 EHBOERENt t bf cHprse signal

of mBBﬁ%e&*anhV%tiis%' ACK. Th%'tQS?tE&eaisdh%Egﬁnit)&QMl@@ that,
a constellation change according to Enbodi nent 1 of
whert hmqirigsentatiowertli otransmits a FANO.GK| | signifigaag dnter-code

interggrggg(é?&?h%ﬁt%ﬁ%yaggl?erttdlloggz)t % E{T‘Pe%dk%erﬂta il'es(i)fontslgesignal of
mobile station #2 to this NACK, while there is a low possibility that,
when mobile station #1 transmits an ACK, significant inter-code

interference (represented by equation 4) is given from a response signal of

" mobile station #2 to this ACK. That is, there is a possibility that a

NACK is more influenced by interference than an ACK. Consequently,
the possibility of an increased error rate by interference becomes larger in
a NACK than an ACK. Therefore, up till now, there is a possibility that
a large difference is produced between NACK received quality and ACK.
received quality and a NACK is received in much poorer quality than an
ACK.

[0028] In view of the above, it is therefore an object of the present
invention to provide a radio communication apparatus and constellation

control method that can make ACK received quality and NACK received

quality equal.

Means for Solving the Problem

[0029] The radio communication apparatus of the present invention
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10F1 0.9 illustrates a QPSK constellation according to
Enbodi nent 1 of the present invention; FI 0. 10
is a diagram showi ng scranBl i ng processing according
to Enbodi nent 1 of the present invention;
11.i 8 i:agr how ajd €he
oo B T e SR e oG form
firstFsPrdfiing afbh ondspeinagr argrstiowisieg tdres cohfa gurpatlign of first

s€ q“;%;lég é nalba:t LS%I?S-’]E t?% ins?e% atated _dfil' E&bt %g%lng)?gé gfbgetd:(ﬂilﬁ]gf 0% h&‘ ifferent

n
cycl&NoMing wALAIDId NG PHACAPS LAY AC CRLAigHd that EpbERrARNseccond
4 of the present invention; 20FI0.14 is a block L
spredilgy amtbhows penshei gwdfduhieatdbie she firsdisipreading psmg one

dj E di f.th [ I Qm;
of o FEPHETEr SecROTATERL i 6L, LDE CBUSRR BB fher ama

' rota@fAgOEEd RGN t G atbetthnesteronot tdea pliesedbnitiRNio®Of a first

FIG 16 is a di zégéam showi ng a constel |l ati on .change X
respaBsordEny. £50PBEHBEM hekttheToiPese prakdntsYbigehttPophe first

spre@nﬁlg dﬁe%h&@‘g@gﬁé }ﬂuﬁﬁﬁﬁ C(?quﬁl%lt!s%%li;ugﬁc@&‘:%{%i&l@%atlgecond

e ‘present inventio o
considlladbnabEsa ascBRIK comstrid atigonl apoapdifngmted with response
. nbodi.nent 6 of__the present invention; 30FI G 19 '
signsl ﬁg_ﬂf‘&f £ the bk psRatElg &Y o ?5;@5%10*1%16&1868 than the part
of th%r%’ﬁﬁbﬁ@fto_fﬁﬁ%ft d e@'c%§,eﬁ?r niteePldeQRees. FI 0.20

i1Tustrates a QPSK constellation according to

[003BhbodImentossishiathe peesme imgdmd onf the present invention
SRS I e R e R —.
signdll AYTBMEROWINY FHukd Ky Sofafisk tdid@enbed Gasecathéee separated

from each other because of different cyclic shift -values; a second ‘
spreading step of performing second spreading of the response signal
subjected to the first spreading using one of a plurality of second

sequences that are orthogonal to each other; and a rotating step of, with

reference to a first constellation of a first response signal group formed

with response signals subject to the first spreading by a part of the
plurality of first sequences, rotating a second consteliation of a second

response signal group formed with fesponse signals subject to the first

~ spreading by other first sequences than the part of the plurality of first

sequenées, by ninety degrees.

Advantageous Effect of Invention

[0031] According to the present invention, it is possible to make ACK
received quality and NACK received quality equal.

" Brief Description of Drawings

[0032]
FIG.1 is a diagram showing a spreading method of a response
signal and reference signal (prior art);
FIG.2 is a diagram-showin.g the definition of PUCCH (prior art);
F1G.3 illustrates a BPSK constellation (prior art);
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12 the synchronous detection output of nobile station
#1 is rotated to the right1 di rection by 45 degrees,
according to Enbodi nent 9 g)f the present invention;
and FIG 23 is a diagramshowing a Qaxis anplitude in
a cag& whidhestrdiet e QNEK hroarsoeld atenegtrienaogt put of

rmbi tation #1 i rotated to the ri ht direction
fé%d gheds BIRER imgrﬂ%ﬂ Wing BhsCUREERFRIanat a base
Statl@ﬁ’%%'b%lrﬁﬁig e Er§§§HHNQﬁi@lf@F t}fé‘ﬁé’éé}ﬁ ek
I nvention 10[ 0033] Enbodi nents of the present
i nvénhi. 6n1wllb10t§éi & xg Tainn esdh obyeiln@nth o cdetfag uraniarh of a mobile

St&tl(%l%{;{i%rgg? er%{ P(i?mbggfnqggéqyﬁn%eg%?%en ﬁpg%gg]%ﬂﬂ

confrifguratsi andiefgrhasehsthbon ddiktanaoiosi BBah e tARording to
present invention, and FIG 6 illustrates the
Emb%@)ﬂ??%ﬁﬂaﬁﬁ@f? BFESAIBI MY eBEOMNL i on 200 according to
t hepppe [ t E
comp s aipaEaRe AR sk fOielfBffon ARG 1o Fmhodiment
1 of ttsespcemxﬂcﬁmmemhldrr ansm ssi on of downlink data and

¢ cobOhed LPEES b Bk FARSERITEH e a e dp oBeyhp diment

1 of fid tegkdtatRatRygsent invention, and 20
i |lustration and expl anation of the conponent s

ass8éiral édswi thagreapthoning sgphinbkingapaoegisinperccording to

Emb&ided ?gﬂel arly., E{ngxsﬁtllgln ustrates conponents

associ a F'ec *downl i nk data and

conpogent ssasslost e wingd hansmiiesliadivOichdpkt Mecording to
‘E ponse S| %ﬁ:gl s to downlink data, which are closely
Embodimgndg2 1f teeP [ e8eARVERGORE| on, and illustration

andreypl anatd %gogécqlﬁtébgnfwﬁmﬁeaéq%ﬁ?%]g{a%f’%fgﬂ?g?a mobile

transm ssion o be omtt
stat104 so¢omlinaser Winklbo dien eletsd rd fodct predent HavEatioawi ng

expgggaf1 ere ZAC sequences Eeoused for firs ding ¢
%larﬁj fl%]‘c%l_’lv\ﬁ WwWing scramoling processing accor ing o

Embosdpl::nent 4 of the present invention;

FIG.14 is a block diagram showing thé configuration of a mobile
station according to Embodiment 4 of the present invention;

FIG.15 is a diagram showing a constellation change according to
Embodiment 5 of the present invention;

FIG.16 is a diagram showing a constellation change according to
Embodiment 6 of the present invention;

FIG.17 illustrates a BPSK constellation according to Embodiment
6 of the present invention;

FIG.18 illustrates a BPSK constellation according to Embodiment
6 of the present invention;

FIG.19 illustrates a QPSK constellation according to Embodiment
6 of the present invention;

FIG.20 illustrates a QPSK constellation according to Embodiment
6 of the present invention;

FI1G.21 illustrates a QPSK constellation according to Embodiment
8 of the present invention;

FI1G.22 1s a diagram showing a Q-axis amplitude in a case where
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spreadi ng code sequences are used for second -
spreadi ng. Here, for firsg 30 spreading, it is
equal |y possible to use s auences, whi ch can be
separated from each other because of different cyclic
the shiditrovaldedeteathwr dutpnt ZACnsejlenaasionFen exaopited to the

. . fqr first spreading, it is possible to use a GCL
Tighy %él}?éﬁ}étnewcﬁ?pgw - SEGREHIE, ToAAREodEmIcEt ahtof the present

inve¥BL! ttyde Zero Auto Correl ation) sequence, ZC
(Zadof f - Chu) sequence or PN sequence such as 35a M
sequidficad3 arsda clinlgogonsho Gob gl acdexsequaricerdeAisa, cass where

bl ogk-wW se r eadi n ode sequences far second
the EIaARES FrlccligneuBit dompt aryatios Sdqtqetucgste the
rightl @ige@sod NBe45egLenESs When OatINeRORiat Ofations use the same
substantially orthogonal to each other. For exanpl e,
consiellaldopossi bl e to use Wal sh sequences or Fourier
sequences as bl ock-w se spreadi ng code sequences for
second spreading. 5[0037] Also, in the follow ng
Best MpliarfatiOarryimelore hAQsegquances Wit h sequence

ngt h.of .12 and ,of cyclic shift values "0" to "11" .
1003 3 o B s BnEs oot herhie et psensiag Wik be sd ¢iedebelow in

detai@'v@i‘%h'ﬂ@iﬁﬁen%%r&ﬂ%@%c@@ﬂ%&%ﬂgnﬁﬁ%iﬁ%gh a sequence
| ength of 4 and of sequence nunbers "0" to "2" are

[0034kf dimeblodionast 1BW 40" to "BW43." Here, the preseﬂt
' ' i s 10not..limted to,.these sequence | ths, ..
[ 0osar A L e S pBlerkgiador b on Sk T Blcrgording

to thayreesst aieemiebp!l AnderIbY thaseuedd @h@labflﬁ%wﬂaweﬁ; 8f mobile
AC sequences and the sequence nunbers of bl ock-w se

Z
statigp PRI 4P redae teedigeptassnt paRodignent.plural ity of
SO f.ar n ' I rmn 4
(00348 PHERS 490 AGERN SRnBbingn  AHIURLEOR ol shgy Mustrates
compoinkarts becaoseatekl diviiftbr emtanepdksionshiofft dakudsnk anthta and

BWA40 to BW.42, . whi.ch are orthoggnal .t o each ot her,
com @c%ﬂgi AP 1a14f | HATH of SERATHY oS bl ARLKorT CPRASEOEignals (o

downMHeIRaandhidie HYCEH RUIDRNS (&1 & 0a3ROCHALRA: 0@ ntion, and
one-to-one basis. That i5, CCE is mapped to PUCCH #0,

iHustcggon1and qrappedtion POCDE 49mpOOEN4P asso2rtrdppeth roception

P .and_ so . 11 0Q40].L n_;ba tation 100 shown .
of urTHEdtEw 10 SPmfllr 61 it PN enerial ind BRiseron Sagiponents
assocamkdrapphnge sgaibeNo L Odb watiRkvdads APUo@pbaSAY G8sociated
allocation result of downlink data. Al so, contro

with {himsmkge] Oh ogemehaki FRPPSEEEi Y8120 tardd WRESd Agta, which are
closeBPGl AR a1AZ thECH et A veMRHn, 3and illustration and explanation

of the components associated with transmission of uplink data will be
omitted.

[0036] Also, a case will be described with the following explanation,
where ZAC sequences are used for first spreading and block-wise
spreading code sequences are used for second spreading. Here, for first
spreading, it is equally possible to use sequences, which can be separated
from each other because of different cyclic shift values, other than ZAC
sequences. For example, for first spreading, it is possible to use a GCL
(Generated Chip like) sequence, CAZAC (Constant Amplitude Zero Auto
Correlation) sequence, ZC (Zadoff-Chu) sequence or PN sequence such as
a M sequence and orthogonal Gold code sequence. Also, as block-wise

spreading code sequences for second spreading, it is possible to use any
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25 coding rate of control infarmtion to report the

resource allocation resula of downlink data, on a per

nobil e station basis, as 3di ng rate i nfornmation.

Here, in the sane way as above, the coding rate of
sequtheecont rlohngi nkothedd averqgueneee afc 24hogbBal 1416 swbstantially

1/12. [0041] Control information generating. section
Orthﬂ@’flfﬁek%r gRel UM ol FOB0CKAMG! fmtlf ofF P SEHRlcy tphEse Walsh
sequbFSAUTTeraklRald ped &IULL 1 b1ORKEWPE! FPRLAR SLBkEOR

qubasi s,0 and olut put@ﬂi he control infor rsrgt?i on1 tgz quences

for sepcodispgesdiotg.on 102. Control information, which is

ovj ded per, nopi.le statio i ncl udes .nobi.l.e, stati on )
1003 b ARG o B 01 S €@ 0B+ UAPci webBE | 44% SeRbRRces with
sequéh€e GoRLTOb i 1f QrRbifaiy dise @hiRCYfGhes POl @¥anpPl €are referred
control information 35includes, as npbile station ID

to ay nfahfatbn, toCRE bt & Ihaskewid bihrere bl @ lomiser spreadiag code
. _ Con. t ¥ tral ] . . N
dd t@vﬂé{ Qtéfgﬂ;l'gnc% My:'ﬁ'c(fﬂ ocfoﬁlgrn(a o{ g&?ﬁ&%é giﬂrlﬁgbserrgt e{) to “2

Sequ?}égor urther,” accor di ng € Cco
are refifoedetd an TRBEIHEU tas“BWous,” coneral thafpeesait divention is
1ﬁgnerati g section 101 al hocat es a L1/L2 CCH to each
not IpBhierel ostisCote PHLUE B4R number of CCE's required
[OO3§£Er§PQJ,t ihNenorInQlyih 8 0L PRIy, 2Rle OPTRUE S thEnbers are
E nunber corresponding to the 5 allocated LI/L2
detergCH edobyretppi s lSecthitnvabes #erACH sequmcsanendvae asquence

above | /L2 CCH occupi es, one CCE whe he. codi .
RSt pRohiovise TREGRIERE I G S aictnar LRey 46 & Pldrality of
resoudrclh 2fdeCht Qrmiiel 8Se iR &KE &etvhemdhawcoth og#0ate DAC #11,

. control information is 1/3, a LI/L2 occupi es four )
whichopis bghaspaméed ddpay cpaheodrercheratsie phiditenbryicsic shift
a 1 .Qccuni ' ' t he
vatod S B - b 0, S SRS 0 A S Eppgc
[0039he Amoe waythas fallowdngwheplaneidd/ tRe CCHBIOaaupbess and the

rality of CCE s, the CCE s occupied by the LI/L2
PUCEH R EPP &5 ot 1S (O U FERREAPTEh S aeT o 1081 15 CCE #0
is mANSAAes portepl #onf TR 100 QRaBpLET 1ol PTPOLILE At aEiaN #2 s
basi s according to the coding ra{)e i nformation
mappedclei Ve @El #Aput andrrd omt puts the encoded control

{-nf or,matjon t odul at i ng, section 43] Modul atin .
04 PN g% BaliRat L0 nerBREL Gl ERTET o1 o Bl nitticgmation
gene@NthOuiqQuisen t he1r esid tmhppIBPPiNGi&eCl 09N rdOdive as input a

20[ 0044] On the ot her hand, encodi ng section 105 . )
IesougfE otfdSCREnt Farisii ekidayaknk fake- eadtisaoisionérat rfagmation
. nkn da o : .
genelﬁat[g%srr%(s&gﬁodn iél%?ah?% fgg??g}#s%%éit%dglec%r%%%‘é%stiaosn tnput a
codinkOBate] 0D45htipdnin fivirtizdion nanspossitha, resetir@n abfiogaii@m result

e gson rrglh ae_ti on 106 hol ds EmhF encoded transm ssion,,
ob dgma! Aer Wobid Pt aloPH Hasidd19hg P25, o #epiading  rate

inforfnl@i At aHe@e MGULRL | e eGlaly0Rs 10Ky ReLhANSHURS QBte of the
control section 106 hol ds tfansm ssion data until _

contrpbiREnTamitsen df wuntidl/3sd¢3i bfb 20 /Aécei ves as i nput

n f.ea nohile station from.deciding section
(00415, TRt B BHEH e TR FRREEF A poontrot
inform@bidretstatiyorhé regpaee gdilogaseatic@nldlon athat mobile station
. _upon_ retransm ssion, X ) ) )
basis, and outputs the control information to encoding section 102.
Control information, which is provided per mobile station, includes
mobile station ID information to indicate to which mobile station the
control information is directed. For example, control information
includes, as mobile station ID information, CRC bits masked by the ID

number of the mobile station, to which control information is reported.
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30retransm ssion control section 106 outputs the

transm ssi on data associ atlgd with that NACK to

nodul ati ng section 107. [0046] Modul ati ng section

107 nodul ates the encoded transm ssion data received
Further,i mpubrdingmtoetthansoid$sg orteonhfalimsiechi oacdi@ed asdinput,

out s the result to mappi ng ctjon 104. 047
Cont{ﬁoﬁ%ﬁr%m%grﬁaﬁ%%o%ﬁf?lan ;ﬂﬁf &rl&%a%ﬁ,a zfsgn%C]H to each
mobBABCE Ao O dBIP 1} NeCHUMBL: 1Y GFOREL OR J18F&E VA 1@Port the

i nput from nodul ating section 15 103 on ‘a physi cal
contrads oufomBased aod PRepOGE thenGEE megehsredoasespyputing to the

fro t i.nf or mati.on gener at.i ng ction 1, and
oot &S G P PEFCEt 1 GH 1ofor oy (hE s4HRe way as
abovRBRRPILNGLIeCIO N dAf 8B Psn € A EOlyhieAf HdTRLId@Ag Otk Nef control

subcarrjier corresponding to the CCE nunber in a 5

inforgpgiian ksy26f. sdibeaefeies s2 dohprd SatiopceaipiosDweyabdl’s when
: L j [ i S 48] t .
the WieREhe TPLe B Rl AR BRI P T ? B f8upies four
CCEseothan thedcodipse trhes tofaosmirs$iiadodabaonwhd 6l sand a L1/12
provi ded an. a ,mobi | e statigon basis,. on a physical . .
CCHIeSTHRIES BaBEL R %Wéh%égﬁrceéhag|r&§%ﬂfo%0ntie?ﬁ% tipation is
1/122nh RYL AY! thel BEmEeRUNT ad AbLRET WS 1033 L9082 ThaH ikcupies a
based on the resourcé allocation result, mapping
pluraditot i oh (UAE mapsthter abiéiti 'ssi eovcwtred dwy atbebdal/fiZer GGH  are
Consamylal.ur ality of subcarriers conprised of an OFDM
yn%gF', on a per nobile station basis. [0049] |FFT
[0043ECt EaRod08: genaliéh €3 0an eokbliesy obptrody ipRIhoitibAdodNa per
A5 IFFT of a plurality of subcarriers on which i
mobiteitadpni bads maqosding tor s APdstaatainl T Happageeived as

inputg?é%d) %tuggﬁt% e egégglsﬁygpﬂ[%&gfi@e&%gbgnh g{(%ﬂl)é}itnlgoﬁection

tachi sectl on I'ng sec
103.109 attaches the same signal as the signal at the

il d rt of the OF nbol, to the head of, the
10043 SPRBR A D6 eaTiem 118001 ot r Do anadgd  control

inforgfRté@Ank10uipRith AL FE L ANRITHES AR WeRERISH DG, Such as
D/ A conversion, anplification and up-conversion on

[0044he OPDM Syarbolther t hamdCP erapdingnssrication hd desgheodes the
fr.oman na 111 1o j | ati.on 200 (;in FE )...
transhiBODNEN Pt tae hanORblseSelLill 6P A8k P e cuepurs

the eddBde@aeinvaniRiseIANI0 SitgnaimBkidsetenendeitpnali 06.
transmtted fromnobile station 200 (in FI0.6), via,
[0045ht eHRAN1 1nitiddndTHRYMOTHRI SET 3R i S5Ot e gl strdiion 106

hold@8h80 '&M%Eéﬁ&ﬁi@?%%?za"%&’? g%j’gg%ifeh%.téﬁéﬂoﬂéﬁs and
signal or reference signal. 0 renovi ng
outpwecthonddt3 twemmudslatheg CPeatibachéd. t o Rehennsmission control
section 106 holds transmission data until retransmission control section
106 receives as input an ACK of each mobile station from deciding

section 117. Further, upon receiving as input a NACK of each mobile

“station from deciding section 117, that is, upon retransmission,

retransmission control section 106 outputs the transmission data
associated with that NACK to modulating section 107.

f0046] Modulating section 107 modulates the encoded transmission data
received as input from retransmission control section 106, and outputs the
result to mapping section 104.

[0047] Upon transmission of control information, mapping section 104

maps the control information received as input from modulating section
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response signal or reference signal subjected to
recei ving processi ng. [0054] Despreadi ng section 114
despreads the response sig al by a bl ock-w se
spreadi ng code sequence that is used for second
103 spreaghyydcah rapbidee bhatd oon 200, CAT mith peit Sctbieved as input
despread response signal. to 35correl ati opn processing
froms%(g?

8h IR M Ao | gneyatiags it aeh g lsettd 6HtRYY the Tesult to
IFFTdespE@adls 1oe _refﬁ'fa%nci%,s'r%gﬁ‘éh&y apcQbhhogppaly ans  control

~_ sequence that is used to pread the referenc
inforgigmah pn tobiduberskErono2GGpoaddngputpubhs HeE number in a

espread.reference siqgnal, to coLr i on .pr.ocessi )
plurgl g3 pE P i) corepr Patt st L 4R BT 5T MRl o 3PS anobile
statibéh madsig he correl ati on val ue between the spread
, Spread reference signal and ZAC

response si&ggl nce ( ]
[004§kedfdaride ¢ handysepon grapsmatsigpredadp g link obel mapping

: | 0,1, & Rt i val t.0 .
secti bt g SORRHRERD WiBcBM BT p il Sl pppovite
statidd 6baldscraantd e stshealcaeselbntd drsedl ve blye tte@ource allocation

scranbl i ng code associ a with the cvcli¢ shift
resull Ghid HPEAS BRGCSE u%éggTaﬁa%appm - t Hepat 1s, based on the

resofl@eCd 18901186 GRELR! A4 PR neakd&i bR 1dRC haiA0: LASRGEL®R data on
117. [0057] Deciding section 117 detects a response

a sulgiagnizlr ionagplpenlitpi eubcatrions bamipsisddy ofletre i AYt aymbol,
OIlacorreltl_;ﬂlion ﬁea on_a per nobile station basis using
&t SR SR HEBRES Bor exanpl e, upon detecting a
[0048Pr MElFat isebtipaak0B N émerades el ICINDM $0byTBBt fming an
station #1, deciding section 117 15 detects a )
IFFTr ¢dpensd usalgial of r swbewBiess sttt WhAck1coFHeh, information or

trans?ﬁ%kfﬁzﬁ@a&e&t' Oa.'bp]ejcﬁnaqlzfc}%ﬁ? uﬁg%gh@;l?[%%l:sgﬁtb%%tt%d(ﬂ) (Cyclic

sponse signal “I's a ynchronous
Prefidgtaetichong uecngnt hédcorrel ati on val ue of the

f ignal , and qutputs the ACK or NACK t .
(005§ et o dtactiiBh SEbHerol DSt s dhest 6@3%@%?@& signal at
the tfil &ldOPaRast she SHIOMWPEL A1 N6 @hBEaBRAne OFINI d8nbol as

_station 200 shown in FIG 6, radio receiving section
a CP202 receives the OFDM synbol transnitted from base

1005 L2509 hA0EH £ 2k L90bORgR kPR B Possine
such CBNYEESicoRversibhe LhPMIsyatheh . ad[Ne8hveRibamevi e OFDM
symbg?c\gviit%n az(ojgf’ raggo}[/rea%stn{]i%s C%?xeatrésalfl?efmtng afnhceengDMI to mobile.
station 200 (in FIG.6).

[0052] On the other hand, radio receiving section 112 receives a
response signal or reference signal transmitted from mobile station 200
(in FIG.6), via antenna 111, and performs receiving processing such as
down-conversion and A/D conversion on the response signal or reference
stgnal.

[0053] CP removing section 113 removes the CP attached to the
response signal or reference signal subjected to receiving processing.
[0054] Despreading section 114 despreads the response signal by a
block-wise spreading code sequence that is used for second spreading in

mobile station 200, and outputs the despread response signal to

correlation processing section 115. Similarly, despreading section 114

~despreads the reference signal by an orthogonal sequence that is used to
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synbol subjected to receiving processing. [0060] FFT

(Fast .Fourier Transform gction 204 acquires contro

i nformati on or downlink data napped on a plurality of

subcarriers by perform ng a FFT of the OFDM synbol,
spreahdtlout puesende cigmiat ofin 3@ aliide matatoon o2Odowahd nkutputs the

data to extracting secti n 205. [0061 Extractl
desP%“@cﬁfF%ﬂoﬁ’r%%e 5@&%8? §Té€f1|12>rr?°2(§?1 L8RieR 1
[0055PUlC6AdIRGoRa Fodé'bfs%g'estéchbﬂ ndi g tfl@ec&ﬁ’glzﬂ:gon value

rate of the control information, that 1s, informtion
betwienli tat i sygeatiersrnprbee of IG0F spw@upﬁé@reweaSLglﬂa_lz and ZAC

[0062 ception of the contr. .
sequ iRt Rt oh. VLo o ‘ehe GUAHBEr o CTIOMGY ripligR, 200 and
outp@%tﬂ@c&m@mﬁshlmua% &xddrastlihfiecebhr Dl 6.
nformation 17 fromthe Iurall of subcarrlers and

{00561n gaescramblongersdif mt ) dr;é@tra lppghe[ poggjation value by
the %?&%kﬁé'%ég&%bgﬁtg86w‘i{ (ijllél gg?ﬁct 1f‘l.:o\';‘ahru%| of the ZAC
I NT or mat

on and out puts th ated control
sequéemdar ramid arotpatdetodi d@csentbled 207relp0064|vaDeeotd ndeciding
sectLPn 207 decodes the control infornmation based on
sectipRel Idodi ng rate i nformation received as input, and

[005PUL Qy@:&dtlﬁg Q&QP&?dl POt foérsgﬁh's@nslgﬁag% &l B8r mobile
section 20 0065] On the other han upon receiVving

statiqthdad o ¥ ﬁﬂ@t@l@uag eroTIHdtiing BODk p@na 2@5 regbtlgcitgtion basis
i nk. d ta di ﬁgcted to e.station

|
using feeBRal MeARhA T U8H ShABpld 1 R BrSiefhe OF Lo Btation

peak l@StHY @et@dth@@ammibwefsﬂl i obeLe sVt A I n@wldﬁlﬁg)mecuon 117
deci di ng sectjion 208, and outputs the downl i nk dat a
deteqiy aepiRnnsat siegaddepmomabide striigndvlmnl ilherddtesidime scotion

117 ajgegagy' fl@%érnth%eggffégt@ '1%9 %‘ﬁ%& ngllﬁ)s a‘ﬂ%ﬁ%@ NACK by

odi ng secti on Beived s I nput
the sseemﬁrﬂronoﬁﬂdet’k&[tﬂﬁﬁﬁ}szﬁ:BCt}seeoddr@nlaZild_’n perlfuerrrﬁ @re reference

} rror, detecti d downlink data using a .
signaratdy At died e A o Q%ca%ef%%a%a@rtiwéﬁ%i section
106 d’i@ﬁf}aéiom%ﬂﬁpéf sta?tzéﬁ)%@)s and a NACK in the case of

en error is found), as a response

[005&]| gram til@n@ﬂlmt pand, i nemgbnky staigon e%ﬁbrséev@ gnalf [G @, radio
recelg%?gd%t L 5%\%11 rggm%]é% thFeurCS]BB OUSI”?’(ﬂlBhEFE? Ottegoféggl base

en no error sec I on

staticaut poos @ﬂne HEG oshed xdammntehndat:aﬂas ie¢eipeetodat areceiving
[0067] Deciding section 208 perfornms a blind
processt et iUk Gf %&%EPHBPI%SP fRe Aokt COPVERTIOPNER] Bhe OFDM

Symbggpelved as i nput from decodi ng section 207 is

[0059] CP removing section 203 removes the CP attached to the OFDM
symbol subjected to receiving processing.

[0060] FFT (Fast Fourier Transform) section 204 acquires control
information or downlink data mapped on a plurality of subcarriers by
performing a FFT of the OFDM symbol, and outputs the control
information or downlink data to extracting section 205,

[0061] Extracting section 205 and decoding section 207 receives as
input coding rate information indicating the coding rate of the control
information, that is, information indicating the number of CCE’s occupied
by a L1/L2 CCH.

[0062] Upon reception of the control information, based on the coding

rate information, extracting section 205 extracts the control information
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Lh

directed to the nobile station. For exanple, deciding _
section 208 25 deci des tg I f CRC=OX is found
(i.e. if no error is foun ? as a result of demasking
by the I D nunber of the nobile station, the control
fromi ei@rpratiiony il dubesirgerst eniheurmhsl @ & aleindddulating section
Further, deciding section 208 outputs the control
206.i nformation for the nobile station, that is, the
[OOGB?SOBE%&’HIEQ%@ s08ibESEbE. ng%%mhi&ktﬁgt%ﬁt%l 4R€ormation
e station, to extracting 30section
and @@WB]S Fﬁhbtdﬁenoduihﬁedlqmgztsmek:tnﬁmnmsordecldﬂaesdangl%@tiOn 207.

transmit esponse sjgnal fromithe nobile
100630 o DERO Ty R EHERCER R S RO GERMER W AGfmation based on
the SMHGA FhRS SnASyiMNi6h theiceat 49linbaf onpat befmlsrﬁfé @coded
to the nobile station is mapped, and outputs the

contigddindp omatiesuta déplcbﬂgP&mo@Qrﬁ)@nber) to control

ct 0 a h ne e .
006ﬁﬁend)?hngl%cggl%o¥l?gébo 3% rect"itv Iﬁ%égr i eré11 %ng\/\ﬁl’c?wx“ac“ng
sectioant @ Dlexitnfoak mhti dmwnﬂi&kddﬁﬁctiﬁd:ctﬂi thah@oRbbele station from

ébrtlonlsmap is CCE #0, deciding section 208
the g Pigriissocibased Wi hECEeAOURRE ¢ HAopUIGeR result

receilv@l EE‘exr)#ﬁQ h%n?t@tt,élgﬁln%'oéétﬁloﬁoiv%??x%ﬁgl Sut;yqlgnthcéc%oswnhnk

corresponding to subcarfiers on cont ro
data tefdemediibriing sectiod 200t hel Imsbildbendindt dete is deapphdated in

a #0 to #3, deciding section 208 I de .

dem afiio SuigR BbadireRebor B6 S ieche fop el | @nd reccived
as inp0REh @SR Cnédaesn i2n 2CCE #0 to CCE #3, as the PUCCH for

the nobile station, and, when CCE s corresponding to

[006&LphcaRG destiom vgnll?ckpftf(fﬁfmél apneoraradicter tdon e@f et gdecoded

I af, S #4 1.0
downénﬁ( (';H:’agé ]gseic% e%’ &ggl d%%%%ﬁdﬁ% 1%O{haesso &t & egRC =0k
(i.e. wiHdn @CEethr Whifehnd3 4tk asMBA CEStinnbbensd o fFCCRAONG (i.e.

to CCE .#3, as.,the PUCCH for the bile station.
when 686%) [BakB O £he? POCPARSANHERA] o @didy ORLRETS fABat generated

respcfnrs@msggﬁzﬂd'tﬁg ﬁ@&ﬁle{%fhg()@ect‘f@ﬂt bob SegllOn:208 the case of
controfs the cyclic shift value of a ZAC sequence

CRCTQ& (isc.usdeerf oro fémrst ispfeadidng GRCspeetdinng 18ecnitputs the
ock-w se s rd:a?gdl ng code sequence t hat

S
decogeédggv&ll?%]% (}s)a&&’r?dr%ﬁrﬂé in spreadi ng section

[0067318 Dedlding Sseceitt rXl8 §REFOANAs 20D I58d eLdtScBob Gl whether or
sequence of the cyclic shift value corresponding to

not theygoptrdHiarpeli deertaisgdass it ompdegeding sgetion 207 is
dlreczﬁftfoontéégi‘&oﬁmngﬁ&tl%ﬁg #%(grod%ﬁagngléeét d%%&d%l%%t SCCEIOH 208

ecte sequence | n sprea
dec1d2® thekect €REeOH dekfowinsle (s pr ehdiongrronde &equfermea result of

corre ond| he P rece as i npu
demagkigig b cﬁh&.ﬁfg%e %ﬁf%m maﬁgﬁggﬁatm et%oréwhzn ormation

is dirRt$abstid1en S8118CH a8 M. OCku MRS Wc@@ﬁigr‘geEHGE 20? outputs
sequence in spreadi ng section 218. is, contro

the opadreloriniogmstioectforonbe omabipe us‘wtlcny ghat esouth;ﬁesresource
efin #O t o, ZAC # d BW#
aHOC%Iwn recscl)ln{rool ORI @% &850 snf(h]%l e‘"l’tg‘f %A@Xtrac“ng

secti(ﬁEQOénCe to

[0068]  Further, deciding secction 208 decides a PUCCH to use to
transmit a response signal from the mobile station, from the CCE number
associated with subcarriers on which the control information directed to
the mobile station is mapped, and outputs the decision result (i.e. PUCCH
number) to control section 209. For example, in the same way as above,

when the CCE corresponding to subcarriers, on which control information
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scranbling section 214. [0070] Further, contro

section 209 controls a blqgk-mﬁse spreadi ng code

sequence that is used for “Second spreading in

spreadi ng section 223. That is, control section 209
diregetistot fiee bldtike witsttospreadppgdcod€ GEgi@Ndecidling section 208

e T A eVl UEog o Voo LR
statigf‘?p?lﬁllslx?%&aéﬂd}ﬁp&%%h@ﬁ @dE godihalSendity 1’52@§Ege§1eriers on

_signal received as input from CRC section Z12
whichutpotrelt indormsul an tdirepredath ntesevthibn s24don is mapped are

| atd ocessi.ng i n nod i .sect.i 3wl
ceEMIAER B SERRRURY, houiBL 408 (535S SRt dssociated
with SECT 90, Wi cht tpd isaslldr ARableatiadCICEs pONse GCBNAL, as the
19 (i..e. response synbol) by a scranbling code "1" or
PUCCH j for 1the mepéktdi figtiont 60bhe VAR sefliefce osedspomgdng  to

' subc&ﬁi&&nbﬁ%hfgf?zég@%ﬁot fo?ﬂl%t%#%ﬂ%e%tggggr W5 1e station is

signal nmnult e scr I'i'ng co 0 spreading
mapsectroC QES5#4 Her EChy hulleciplihgatdodivroR0t8hdecides PUCCH #4

asso ST R, iPLE ot e SORTHE ot 042l o

#3, a3Gh3NPUICYISRe iHRNmdbd 1 siglidpns as a rotation neans
to rotate the constellation of a response signal.

[006%Er dhddhgrprtbe eBEIGIGH musehemblieigyedeasi ormpw@ldrom| fleciding

.be cribed,later i etail. 73 readpn
seetiBf A7t P Slo 200k hbrs iy T SRR Bupsnat = 7ac
sequédicsithaalis anddr eberengessiegdahg (in. SprdRfifEefcRion 215 and a
synbol ) by the ZAC sequence set .in control section ) )
bloclopg se ot cddi pitco dnacaBepondBasiigimeds{py secepd tspreading in
fi:r st -eadi to T :sect | 1 t r c
Sprm%ﬁgﬁaﬁégﬁgﬁegpga tghFﬁrég’§%?gggfnguﬁg%?Fgﬁgsgég#%ﬁ & ZAC
sequ@ik off Ol clvERE skcfti valwl6opersiomaingntol Frd R CiHE number

.response signal 5 .subjected to fjrst spreading,, and
recei§ R DR Spe | 85h T AR hrlc Liby Mtk e Aot Aty #p 10 ZAC
#11, alnldagBiNgnsesdibere /Al 99&?&&? iat Eﬁ@ydﬂﬂgs%tt%égp 215, and

217 attaches the sane signal as the 'signal "at _
selectgjtheerfdophrvissf smeadésponede shemagnaubjeetepondingn to the

PUC BTl AR08 g HEIRANSEL RN i8Ry Semomest B
#0 tospmeadl,nghdkethehs espanseé block-wise spreading code sequence in
spreading section 218. That is, control section 209 selects one of a
plurality of resources defined by ZAC #0 to ZAC #11 and BW #0 to BW
#2.  Also, control section 209 reports the selected ZAC sequence to
scrambling section 214.

[0070] Further, control section 209 controls a block-wise spreading code
sequence that is used for second spreading in spreading section 223.
That 1s, control section 209 sets the block-wise spreading code sequence
corresponding to the PUCCH number received as input from deciding
section 208, in spreading section 223. |

[0071] Modulating section 213 modulates the response signal received
as input from CRC section 212 and outputs the result to spreading section
214. Modulation processing in moduiating section 213 will be described
later in detail.

[0072] Scrambling section 214 multiplies the modulated response signal
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signal with a CP by the bl ock-w se spreadi ng code
sequence set in control se tion 209, and outputs the
response signal subjected to second spreading, to
mul ti pl exi ng section 219. [0077] 1 FFT section 221
(i.e. pesponsis spmbloFFbyoh tdrenrtding ende $i'ynal“2BY0b] depending on

rst spreadin outputs . the refe gnal
to ‘f‘g@ué%& SaabenT ERles i gy PBE‘Fﬁ"HgS‘%‘été‘PPo%SQQZde[ Gutayts the
resp&?seatsi@&ﬂ' ﬁﬁll@ﬁﬁ%@%f%%ea%%ﬂﬁﬁngh@oé@rﬁ% %98 in@S section

he signal at the tail end part of the referénce (w2,
215. SI ghere.s by emmdd plieat kT, of othdwescmadal@lﬁgt hede “e M2 = the
erence nal 0079 r.eadi .n
cons | TS S ae P ot en ey S o e & I fibypes.  Thus,
scrarﬂbhlﬁoa QRtinn thes begkrivhseasphaeadidigo € 0dR a580UBNGBtate the
set iin control sectiagon 209, and outputs the _reference

constgliapn sUbp SCEBATES YEBBhd SEFERAING PrOCHNRE flexsignbling
sectlﬁﬁoﬂép 1?18 desckﬁﬁe@latwllh'd@tgﬁ' ng section 219

time-nmu t|p exes response signal 35subjected to
{0073]ec<ﬁmk&a|tinmgcbam;(ancﬂ thearééenenestsiprealdiap bpﬁahedre sponse

to seco readi n n one. sl ot t put
siendl gl 06 S 8 It 1 15 3 CREb PGP B0 obe Lodareauence

set iRRaghRirbl anewidd D@ S£L4 1 ARpacd tﬁ%rf-é%&)%syﬁ%%'ﬂsﬂlﬂ@cted to
processi ng such as ‘DA converS|on anplification and

first gpreodivier §¢ dif Fon sehsiomeg p6naed sthgmfem;tqee@tgmlt gubjected to
secon the,ref erence signal subjected to
fHStéggﬁgﬁggTﬁrg9%¥%§Ct5Hb§g ansn1ts the resulting signa
[0074T omBRTeRBAtidAL 116 bpseosindt iaan IFFX (bh MG Rlponse signal
2] Next nDduIatlon(froceSS|ng i n nmodul at i

SubJeLCé%@ut@nflzitssaﬁ%ﬁ@@rgarﬁd} ﬁg‘%\&%‘ﬁcé%%lfﬁipqlﬁesé?%‘??gl iRy ected to
IFFTSRCEPCR1adfinY¥ LhcREneXpPt i ned in detail.

[0075] CP attaching section 217 attaches the same signal as the signal at
the tail end part of the response signal subjected to an IFFT, to the head
of the response signal as a CP.

[0076] Spreading section 218 performs second spreading of the response
signal with a CP by the block-wise spreading code sequence set in control
section 209, and outputs the response signal subjected to second
spreading, to multiplexing section 219. '

[0077] IFFT section 221 performs an IFFT of the reference signal
subjected to first spreading, and outputs the reference signal subjected to
IFFT to CP attaching section 222.

[0078] CP attaching section 222 attaches the same signal as the signal at
the tail end part of the reference signal subjected to IFFT, to the head of
the reference signal.

[G079] Spreading section 223 performs second spreading of the
reference signal with a CP by the block-wise spreading code sequence set
in control section 209, and outputs the reference signal subjected to
second spreading, to multiplexing section 219.

[0080] Multiplexing section 219 time-multiplexes the response signal
subjected to second spreading and the reference signal subjected to second

spreading in one slot, and outputs the result to radio transmitting section
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10[0083] In a plurality of response signals subject
to second spreadi ng by the,sane bl ock-w se spreadi ng
code sequence, inter-code“rnterference on the cyclic
shift axis is the | argest between the response
220.signals that are located on the closest positions to

c her on the cyclic¢c shift axis. For exanple, in
{Oogiﬁx%éﬁbﬁ&aé%@ﬂsgss %?%23( 24 pestTam el amgn Yt By ocessing
suchBW DV #8nkBrdibe, ?am N Ja82RPRRE $h ARy ctiidin bﬁ the response

transmtted using #1 1's subject to the I argest
signalnsebfestende Wcmfnd lsgw@@pl@nse thiegredlereinat signal sub}ected to

transm tted u 0 and the re e s
secopf PRt e, AR (B S g POECH R STB0] O S epe 201 to
baseA@Kﬁ@ﬁcun]eﬁpEIGagp is significantly higher than t he
NACK occurrence rate, and, consequently when a

[OOSRI}\CKN%’“E rEoshiletioa UgPRESHALarBi thed YlapuGCHCather e213 and

s BB ACRRECI ! ol LEERRRSE 3 IR I hpgncs 1o

detaﬂo i nprove the error rate performance of a NACK, it
ence.froman Al
bi

ortant .to reduce interfe
{00853[ o%]wﬁhfm T SDERS S crisaa teh et fend jppreading by

the danf2 HlotREvERNSHAIdBh0N @L s%ﬁ%n&@sE’z@fé&%&d&@ﬁkeﬂférence on
rotated on the cyclic shit axi's. [0086] be nore

the ayfsdid fShcft aeisery ithg ltaogs$txbpewp@nstélesregamrs;eseukgmds that are

tocalsd 3RePG ABRERCRBF BB St Bl Srnamc DR caietis pire s

For @iarapreesnprsse 13k goake tshahalssS stbpRs Mot E@@bﬂ@'s@ﬁea@ﬁlg by BW
-90 degrees is used as th

#0 H@:dﬂ& 8|:|télte| wp@msa slegﬁénﬁetsxsgﬁ%nsméﬁed gsing PUCCH #1 is
a g c t

subi EISTOAY SR ORI RLs 3P 15eCSUShEME iMhal hat i

transmsmhsmnsg gﬁéCCtHha#O |a&1d nrhasmspbede usigngl RUSCHs#kansmitted

) bé tgﬁggg rees, is used as the constellation of a
using £l ignal that is transmtted using PUCCH #2.
[0084he SpRe @H&IOM@K becarrAYeCFh #6214 Qi PMIGL #9y FQlher than the

exanpl e, when the nodul ati on schene“of response
NACK gwalusrqns@es%m,, ashstehbeqyorlyl Vd‘terPLacmfZl‘-@i ipucapsmitted

# 21 P a hown Fl O
ULsmgt:onst trfll orﬁ@?(’#ﬁ F%ﬁf:% lzfl IQU%EZI—IP 1%“ %d&@i goresponse

signdistiag ghawinterfd@nle A s@e POJTC(EH&IETN&, A/ﬁ)ﬁn t'h@erefore, to
nodul ati on schene of response signals . is QPSK,
imprevhdhel $740T gty Pesto Pyt #0, 2 #3! AhdTHRYCERN Y40 reduce
terfSedSe S .4, while 5 constellation #2 of
n efpu&m“'#f*@ﬁé@@ 3 and PUCCH #5 is as shown in FI G 9.
[00830087WiThushecacmarsdinhg enobodenpneseat ehbedi ment FIliGh7, the

ZAC #0 AC AC #4, Z #6, ZAC #8 and Z
consEflgiie of sdsh freaPOfl.SFsﬂegggf a%egfonr &%epaﬁgﬁ ssﬁuﬁms
[008SUDIRE et A osechNdi SR 6 AGnBYt B #Qe s SSROBES 219 subJect to
signals subject to first spreading by ZAC #0, ZAC #
secorghdsIZACI#8 f by rTBt\He#fOi rigt Irlésgontiee s¢<g¢fa|611@ﬂ§up acathl’ed by
rotat%%sqgg\ e%gs'tgﬂgt agclgesfp?nnislﬁggltgrgé%g;t a(rglelgsg tlbélnsmlct:ted using
PUCGHgmal, gy oW d'ElgaEes Sis agxal disnghd ccdd:r.eelpﬁasenbf a response
the response s al s belonging to

. odi, ment ign

Slgnai rgéf i§ dspbmedied gans dr r%Gﬁ%éﬁal ot e ﬁasméelistwn acquired
[ e t PENSE S a

el G PR T b et L et S S

usingvvﬂwé(l}he#&;orisy etpat d@gr@efs t he fsadtay esponsesealgmbn of a

rou eferred to. " const in FIO.
respodiid bk et Re BB ERLIT N BEGhE Bhcori's Saeyeplies to
PUC@HQ#@'togPWHS#Sef ersedxhmhAs, vﬂ%&ﬁé'rﬁbﬁ@fﬁt#@n schBme of

FI 0.8 and FI 0.9 That is, according to the 2
respopseseanakniodifiht copiteldarionet | atfi BH GF Ht #e. é’é&t’éﬁcﬁ #2 and

response signal group is rotated by -90 degrees with

respect to the constellation of the first response

si gnal group. [0088] Al so, according to the
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[0089] That is, when the nodul ati on schenme of response

signals is BPSK, nodul ati ) section 213 nodul ates the

response signals using constellation #1 shown in

FI G 3. Therefore, the signal point of an ACK is
PUCCHLHIA2 s -ak/ sh@Wvn amdF iR ,sivgnbd cpaistallaifiom NAGK PIICCH #1,

L 1 hi2). , .30t he signal poi f a,reference
puctH s 'L EERT sues T 8o PGy s bt (8 & kemple,
whed $héNBodalRias Rt dRkePitde f g INAGKQHIK/ Icdnstellation

1/-V2). [0090] Then, in reigé)nse signals subject to

#1 o6 @At Ik pile i f§ st D nBWP RS CECFantsl #hghesat ind 114, while
thpli Sg, Si subj ec [ - -
consCL16h 228 FEER00E, Y1 5L SOCHHT 95 i s shown i

FIG.gcranbling code "1," and 35nultiples a response

signal subject to first spreadi n% usi ng ZAC #2 ;%AC
[008%k " ovhumacergdiys ser BifoPr a idotfe bodgmedi yp.AC 70, ZAC #2,
zAC dheyafeng Farc Uhe ,nd97neSRansen sl IRals8UPERCE riOspreading
first spreading by ZAC #0, ZAC #4 or ZAC #8, the
of redipgmal poimaisobubeddCioi sedordd 4preadid®) banB Wheé0, response

sina]b PP aET i P B8pBhebAd] dial” &lh] Bckr /A 4 Torm
the ﬁ@ﬁﬁ%@b?@nw ﬁ@ﬁa#ogl(‘m %dorreggln#@ dignals subject to first

constellation 5 #1 (in FIG 3). t he ot her hand,
spregfdopgt he £a$potseZdignab subjetlC dOf fpsn Hpr s46PAg mpponse

. , 0 #10 e. sl I '
stendt $1y, 5064 Jo SeliUiRE s LR BT e TP By he W ponse
signdll/ B2londihg2)o fhatfits, rehworanstighhiltdronpofanidhehe response
. response signal subject to first spreading by ZAC ?2, _
SignaFACOED N REAES iy i5§0<9élﬁlstrsﬁpaw‘orﬁ1ﬂ2a?i $ropIG agy. alternately
k#&bu cOr 1.0 t{e; n [ t :
oo OGBS RECal sl Yt MRy Sserd aboslails B i
respayorsseddadt gonmpofis thdesmabnd aesponselkitgmal # gt dup Hi$5.3 and

ot ated by, -90.degr with respect to the .

P16 4G dCr RVl 4 TRE B P E s e g, i referred
to as| 0O9AteAstid@SEDIbad BPOVE, andi FE&AIP! € ThasEsWackob@ing to the
descrij bed below 15 where nobile station #1 transmts
presegtresspoAbBest.gifisl coBFiedl puory b e sesomda eppogysg signal group

s sobRASS T A 2L TR HLEPSW 16 S ERASE Sl

respdnls@ Sy niab gused. for the response signal of nobile

tatjon #1, and constellation #1 (i.n FIG 3) is used
[008Flo, AYRE: 1A BERGE 3P g D53 b RO HER bk EROWE 1h FIG.10,

the 1%%@983&%1;@%%6.% %tsgble%rﬁﬂe@% nRPLIn® At )RR cHding in

oth transmt an and the base station receives
scramihlengesportgeZsitignal from nobile station #1,
interference given fromihe respopse signal of nobi.le .
0084 Tt 957 vuleiie Thb o BEIIRURG ARG St PaoRen{Y griefals is
BPSKL thsdasatieg | ovstioh0294] dbaulites whenréfrACK sipfals using
reference signal transnmtted from 25 npbile statign
constgilagien fdcehowa By Rfe3pasbheteforontis aignahpanyl of jagp ACK

: t b tat] : i I r.e d
e 49, 200725 By BASRORNE O I CRULEEEALSO ) o
the sfdrgl) pbide odr e fofismenas @ goat rrelcatvah asuippdt dfom spreading

sectigr?l%IllSeisS%haet Isgrrr]le#a:‘l'é the signal point of a NACK, (1/V2, 1/v2).

[0090] Then, in response signals subject to second spreading using BW

#0, scrambling section 214 muitiplies a response signal subject to first
spreading using ZAC #0, ZAC #4 or ZAC #8 by scrambling code “1,” and
multiples a response signal subject to first spreading using ZAC #2, ZAC

#6 or ZAC #10 by scrambling code “ e ™2  Therefore, for the
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[ 0095] Al so, when the ACK and reference signal -

transmtted from 30 nobil,g station #2 are received

by the base station via a“Channel, in the base

station, a conponent represented by (-1-Dh2/42 is
resptﬁmmdiasalimkéat‘enerf&sstts:pztelaéingi)goﬁgﬂ} gi0griah Co#i4 or ZAC #8,

the {ERR) PAPS 16 HodHaRads | G LT or bhD. BOG HR® rapBRboEnt of 2
NACH 9@3%1/@@ nokbhe stigdd on #k chnifReIQ054 QJfa{H@'i‘eQ;%&Pstét signal
ile station #1. (%0096 Ther ef ore

sumem oAt obtading hyi 64 Gt#0a Qhé4A@<ZfA6n#&nb|qoeastenatlon

t #2 l.e t he base .st
1 “3‘ lgl;(g‘ojrq)espo%;@l g?’gﬁa ?3%? Eg de%]&o 5854 alﬁ)efﬂéo first
Sprem@lorbﬁ &t ROCK? sizgoal /6 e;przaeehwed bhe(slt*nh( pbth2pf AnlACK is

\ja ; und in_the correl ation output of nobile rs}/tatlon )
(-1 1 @dgwd Fher BEdd, PRimé ¢inpedr Bntse (E0rponkn2).  That is,

the cga'n‘é?éllg];ﬁ@ﬁ]é@%@% ?BHE@QE%&IS%@%QP tﬁ%f it & %11531:6 é%ncﬂcy ZAC

['e station Eu ean sta
#2, Z(A@+ﬁff)/0|r|@)\Cb#10he csqmmhﬂam@ms#ﬁle{tmdﬂ(‘nﬁﬁ n the base
ti is repr.esent ed.by equatjon
[009ﬁa s BRCRBHTZG o oD A8 et BB O REMpochY pacrambling

procéRINENEE Krafd1ih§ 08 dibh | le a:‘h'eo’aoﬁétellﬁ‘igﬁf 6f €1zl second
given fromthe response SI%(Y nobi l e station #2
respanset eghels gee® sisgmatatefl Mobi- |9Q shegreon with sreapect to the

cons{e(?igl& Of[tgg%g% %asfpon%efégggb%f?g“ CK and reference

transm tation #1 are

[0091?06&5/6@35{@136”& diase:, shat toampia @sehaﬁhlﬂbéa Ikc)il&sbfi@ed below
base_ station, response signal represente
Wher?lmP}’HfRit?t%%IeF@néﬁé‘éssﬁ @%%HOI}S@p?@@A ‘é‘dnByPUCCH #1 (in

FIG. fﬂﬂﬁdh%hgghér ?néﬁ’ﬂ@dsﬁstldeh %AFA en tﬁgt)g%%( s1ﬁ8a1 using

| e station #1.
PUC@éIf éﬂeﬁ@eFEGgTDal Heansmomts&ilimom 2D rfoniH 1€ 8Y aitsi wsedtZor the

respo?{,?g %%g):all\é?e ﬁl hgesggse Sr#ﬁiélf? pc\rloégsé%]tléganngl (1n FIG.3) is
used @oﬂthéﬁgbﬁ-@néésfﬂkﬁl%ﬁﬁmﬂlm etfigsenoe to the response
[0093] %lhegfmg%?ilel estz?ttlng ag{] fnld n?(r)]gllg chgm)%nigt bi:;l?r‘l?elmsmlt an
ACK and the base station receives the response signal from mobile station
#1, interference given from the response signal of mobile station #2 to the
response signal of mobile station #1 is as follows.

[0094] That is, when the ACK and reference signal transmitted from
mobile station #1 are received by the base station via a channel, in the
base station, a response signal represented by (-1+j)h1/V2 and reference
signal represented by (I1+j)hl/V2 are found as a correlation output of
mobile station #1.

[0095] Also, when the ACK and reference signal transmitted from
mobile station #2 are received by the base station via a channel, in the
base station, a component represented by (-1-))h2/V¥2 is found as
interference to the response signal of mobile station #1 and a component
represented by (1+j)h2/V2 is found as interference to the reference signal
of mobile station #1 in the correlation output of mobile station #1.

[0096] Therefore, when the ACK from mobile station #1 and the ACK

from mobile station #2 are code-multiplexed, in the base station, a
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of nobile station #1 in the correl ation out put of

nobil e station #1. 25 [01 1] Therefore, when the NACK

from nobile station #1 and”the ACK from nobile

station #2 are code-multiplexed, in the base station,
respengespgnab se};gmahnteebrlegemep)(ﬁyl ©2Y(¥I (apdl fhﬁé)r/enbélngnal

repr&RateGulh T H NP ot FoPar e otibun Ghe nbbrELaGPA puP U of

mobifd si3QbQER] Therefore, the interference conponent
iven fromthe ACK of nobile station #2 to the NACK
[00941 n“ﬁbﬂ@om,atth@mrmriielreecetmnEgnbnbl@mem Stoamche ACK of

mobﬂ%a{ga ot H %) I;(k))yrk}egg%égn QE[J 3{}2? gﬁtelctl ?2] qgﬁbﬁuchdean

distapt¢ ﬁr))m (= lﬂf)lﬂfzﬁgy(tlrb E)’hclﬁﬂondlbshdt\:tectmn in the base station,

is represented by equation 5.

[5]

V2 h, + h, NOR S
[0098] Also, when mobile station #1 transmits a NACK, mobile station

(1+j)(j_th _h2)= (1+j)((l+j)h1...(Equatien 5)

#2 transmits an ACK and the base station receives the response signal
{from mobile station #1, interference given from the response signal of
mobile station #2 to the response signal of mobile station #1 is as follows.
[0099] That is, when the NACK and reference signal transmitted from
mobile station #1 are received by the base station via a channel, in the
base station, a response signal represented by (I1-j)h1/V2 and reference
signal represented by (1+j)h1/V2 are found as a correlation output of
mobile station #1.

[0100}] Also, when the ACK and reference signal transmitted from
mobile station #2 are received by the base station via a channel, in the
base station, a component represented by (-1-j}h2/¥2 is found as
interference to the response signal of mobile station #1 and a component
represented by (1+j)h2/¥2 is found as interference to the reference signal
of mobile station #1 in the correlation output of mobile station #1I.

f0101] Therefore, when the NACK from mobile station #1 and the ACK
from mobile station #2 are code-multiplexed, in the base station, a
response signal represented by (1+j)(-jh1+h2)/v2 and reference signal
represented by (1+j)(h1+h2)/V2 are found in the corrclation output of
mobile station #1.

[0102] Therefore, the interference component given from the ACK of
mobile station #2 to the NACK of mobile station #1 (i.e. the Euclidean
distance from (1-j)/V2) by the synchronous detection in the base station,

is represented by equation 6.

[6]
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] ... (Equation 6)_ 11, + h2 \ hl +h2
[0103] 24
V2 B+ h, V2 LR h,

[0103}]  Similarly, according to the present embodiment, when both
mobile station #! and mobile station #2 transmit a NACK signal, the
interference component given from the NACK of mobile station #2 to the
NACK of mobile station #1 (i.e. the Euclidean distance from (1-})/V2) by
the synchronous detection in the base station, is as sh_own in equation 7.
Also, according to the present invention, when mobile station #1 transmits
an ACK and mobile station #2 transmits a NACK, the interference
component given from the NACK of mobile station #2 to the ACK of
mobile station #1 (i.e. the Euclidean distance from (-1+j)/V2) by the

synchronous detection in the base station, is as shown in equation 8.

[7]

a+7 _ -__jh1+h2 _(1+j) (=1-1h, :
NG [ J b b, ]— 7 [ B h, J...(Equatmn 7)

[8]

A+ . Jh+h | 0+ )1+ Dk
N2 Bo+h ) N2\ h+h

[0104] When the interference components represented by equation 5 to

J...(Equation 8)

equation 8 are compared, it is understood that the magnitudes of the
interference components represented by equation 5 to equation 8 are the
same. That is, according to the present embodiment, regardless of the
ACK occurrence rate or the NACK occurrence rate, it is possible to make
the error rate of an ACK and the error rate of a NACK equal. Therefore,
according to the present embodiment, it is possible to make ACK received
quality and NACK received quality equal. _

[0105] Also, according to the present embodiment, scrémbiing section

214 may multiply a modulated response signal by a scrambling code of

«1” or “e/™2) > and rotate the constellation of the second response signal

A

group by +90 degrees with respect to the constellation of the first
response signal group.
[0106] (Embodiment 2)

With the present embodiment, for example, while the
constellation is rotated in cell #1 as shown in FIG.7, the constellation 1s
rotated in cell #2 adjacent to cell #1 as shown in FIG.11. Therefore, for

example, referring to PUCCH #1, while constellation #2 (in FIG.8 and
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Simlarly, according tothepresentenbodi nent, when
both nobile station #1 aﬁg nobil e station #2
transmt a NACK signal, t i nterference conponent
given fromthe NACK of nobile station #2 to the 5
FIG.NAGK ofcdabr | RUSICGH | H1 i#lcéil. #1, cbasitdtidean! (in FIG.3 and
di stance from 1-jéﬁ1/Al 2) b%/ t he synchronous detection
FIG.fp is sedaber Bletoh7li g a8llshdwn Jimidgula: referringyigh UCCH
#2, @ﬁﬁ%?%ﬂ‘%ihﬁtﬁo@@#ﬁ?r@ﬁeﬁf%! \éﬁﬁtFP@wL)""fbeﬂsE"&’ﬁ‘o'rePg(:CH #2 in
station transmts an and nobile station #
cell #darnsmstsliatiNACK? tiheF1Gt&raner €dGe9t deposrehtfogifMeéaCH #2 in
1 %éomthe NACK of nobile station #2 to the ACK of 10
ce “equation 8 are conpared, it is understood that the
[o10mpanTkades, afithhend YREERT GRGENEQVIONGRLE: [@PERSEHERHent 1,
by equation 5 to ec‘uatl on 8 are the sanme. That is,
betwgesordpngdiararie cpltleseihte eobstilhenon pégandl e§stwé response
siend3esBeet G TS HRLERSLYS XAt B IS BB B S g cvetic
shiftangluehe sergtated atye 90f dagNAGKwathualespdbieteftbeeconsiellation of
according to the present enbodinent, it is possible
the ot e kP MR Fi€délved qual ity and NACK recei ved
o108pal BLY @aualye QL 3 AGAALHNY 0 Jhg e it
[ eﬁbo ityn\etﬁt%]a@gragal%bf)?%]tﬁ%{gt?og 25a 211? rrgy?rr% tti pl%gisé Has
possitidubatadomesponser Kirgnat Hetwaeesica artblalny oddespbnsdsignals

. . "e2)., " d tate t tellati th .
subj s Kbt ERT S8 A Go0eaBEREES Oh dher SSpeceveye shif

valud.heTeqnsisel d aldramn ©f 1ot iBe fhrSbnt esRBBEEMShEANA j9rPdkible to
[0106] (Enmbodi ment 2) 30Wth the present enbodi nent,
rand¢pizeradpled voghinter chél tyastarkparitoiviesnrissaoadeisagnals.

7[01()&]9' | Pt 38imbre,in FIG7, the constellation is

With the present embodiment, the constellation is rotated upon
modulation of response signals.
j0110] FI1G.12 illustrates -the configuration of mobile station 400
according to the present embodiment. Here, in FIG.12, the same
components as in FIG.6 (Embodiment 1) will be assigned the same
reference numerals and their explanation will be omitted.
[0111] In mobile station 400, a ZAC sequence selected in control
section 209 is reported to modulating section 401.
[0112] Then, in response signals subject to second spreading using BW
#0 shown in FIG.7, modulaﬁng section 401 modulates a response signal
subject to first spreading by ZAC #0, ZAC #4 or ZAC #8 (i.e. first
response signal group) using constellation #1 (in FIG.3 and FIG.4), and
modulates a response signal subject to first spreading by ZAC #2, ZAC #6
or ZAC #10 (i.e. second response signal group) using consteilation #2 (in
FIG.8 and FIG.9).
f0113] Thus, according to the present embodiment, upon modulation
processing in modulating section 401, the constellation of the second
response signal group 1is rotated by 90 degrees with respect to the
constellation of the first response signal grdup. That is, according to the

present embodiment, modulating section 401 functions as a modulating
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214 may multiply a reference signal by a scrambling code of

rotated in cell #2 adj acent to cell #1 as shown in

FIG 11. Therefore, for grp referring to PUCCH

#1, while constellation # (|n FIG8 and 25 FIG 9)

is used for PUCCH #1 in cell #1, constellation #1 (in
meaﬂ'_sl @13‘[ anddldsed) ai seyysathef GigﬁJC@Hd#hsi A eeldtid?. means that

mlarly, referrln to PUCCH #2,. whj ons eIIation
fotafﬁa thencengiediatipp mfgeth§ egPOaee %lgflalauc@fh qrﬁ > e present

embdﬁ]iméiﬁn%to%l | @'i)'to?eil%r(%' @cl‘:z{rg‘bﬁn%n%e |t1%ng)2145 (éliedﬂf@%) and
PUCCH #2 in 5cell . [0107] That is, wt

descpnebBng denvient i dA, (mdﬁ"l(lhér) mEErhmﬁmmml 1 bet ween

dj acent ¢ t he nstel | ati on of. one
011400 S BY L rEr e Blimengo BRETH reltespihendn i osi g section
401 ﬁ%@@@@%s&faﬂmn%mt%’lﬁzm st ifst pyHibes thSadiibatethe same
by 90 degrees with respect to the constellation of

effeciGisha brHwrdimasHohse signal. [0108] By this neans,
t Lity of adjacent cells; it is possi bl e
[011?@ Kyoitas %8&@42 .

omze interference between a plurality of
r esponsedishgnal $ ®UBj agktd ehticaistsineadi n§ DyehAGise signal

.. sequences of the sane cyclic _shift,  value. That is, _
with l&:&ﬁapﬁw otheh EopsEeleaticBnBEdf nisferenge .Ség%isi Bive contrast

with U hilor 20doni #8 and Freeyce kil ehr &l 'e%l%cfﬁﬁ@xg‘tcerotates the

bet ween response signals. [0109] (Enbodi ment
conswmlqm@fm esBmenerbudnabmithohe cbenging ithe icomsitgllation of a
ot at.ed upon nodul ati on of response signals.
resP([”(fffd F—‘Pé 12 illustrates the configuration of nobile

[0116} at i 490 i12Q taaeor dhag cba fIhe apioas est ﬁiﬁmdé ”Btrhttlon 600
Here, in FIG 12, the same conponents as in _FIG

aCCOI(‘Eﬁﬁodpnéh? nrew:m %@ @slsmgWéd t AEergamen r &f6r éﬁcethe same

CompF)glﬁﬁl n ?rg[gi e 's a |on glgg{e%g %ﬂgkvslgpu}gér?céégssgflggt ihe same

referemc € aniralal s andi ﬁrelx’i@&pilsna[te@mrwﬂﬁ btemmtiakiat i ng

Oll’&ubj Igg{g} 6%(33‘@&%%8}11%%% q‘lﬁl ag?res vyaﬁi?or?lsgc%%lnfe of response
signals is BPSK, scrambling section 214 multiplies a reference signal
subject to first spreading using ZAC #0, ZAC #4 or ZAC #8 by “1,” and
multiples a reference signal subject to first spreading using ZAC #2, ZAC
#6 o—r ZAC #10 by “ ¢ 32 > Therefore, the signal point of a reference
signal subject to first spreading by ZAC #0, ZAC #4 or ZAC #8 is (1/V2,
1/¥2), and the signal point of a reference signal subject to first spreading
by ZAC #2, ZAC #6 or ZAC #10 is (1/V2, -1/42).

[0118] Thus, by scrambling processing in écrambling section 214, the
present embodiment rotates the constellation of a reference signal for the
second response signal group by -90 degrees with respect to the
constellation of a reference signal for the first response signal group.
[0119] Thus, by performing rotation processing of the constellation of a
reference signal in scrambling section 214, it is equally possible to
achieve the same effect as in Embodiment 1.

[0120] Also, according to the present embodiment, scrambling section
“1” or
“el(®2) » and rotate the constellation of a reference signal for the first

»

response signal group by +90 degrees with respect to the constellation of
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#0 shown in FIG 7, nodul ati ng section 401 nodul ates a
response signal subject tggflrst spreadi ng by ZAC #0,

ZAC #4 or ZAC #8 (i.e. response signal group)
usi ng constell ation #1 (in FIG3 and FIG 4), and
a refopsileat@mad floe shense osidgnalposigb) #ghat grtﬁﬂ;pst
readi ng by ZAC #2, ZAC #6 30or ZAC #10 (i.e. second
[012§E ﬁ%ﬁggogﬂﬁﬁﬁT @roup) usi ng constellation #2 (in

FIGBiapd H G l%)rﬁe[&)ljf%g’l]enl%u§ 8Ll %&W%P ddiGcen response

present enbodi nent, upon nod u ation processing in
signatodircan i mgplseatitpnoB0hpbilee smmenelllnanl basofsthhi®n, response

ec nse sign roup is rtota by .90 de rees
sizngRrt FoE FUBECT goF RV b EOCtIomaY: FRIFT 61 e R fpeanse Signals
of thEEIRENSE i gO@RIp BHOUP. FhRadx drpleAGROTApdg st BibALLs subject to

present enbodi ment, nodul ating section 401 functions

second S@r%@mgatlm@ B3E #Rshovhar IsHdPatveem theggenied power
of aslleg. F? %g%ﬁl g a?t Pst 'tpeglsqgﬁ{]ec'd tlpﬁhigrﬁf’lj%@ﬁ % an{ihrecelved

con on o the response signa refore

powq@r@Serrtespah@edlsr@m toarsisnebns@duebd aisias PO #3 are higher,
ection 214 (in FIO 6) and descranbllng section 116
and 'enrff—{'leé"?sﬁj{ BV ER9S df S PR SE Sl[g@ﬂ%]t Thase tbaynsmltted using the

otheno?’r[f@f)'iq RO F O FLIQN tﬁ’l 0CeSA NG &b A Al i@grac‘ff‘s(iﬁit@{ﬁ using

I nstead of scranbling section 214, 1t is possib
PUC'EH #6hied ethchec sppomes cefsi geal alsai bs Erdyouniteed Wsing CRUE]CH #3

give oBRoRRbT ol 1 G Ao FebpanEe SPORAF T0af RBGy are transmiticd

usuughﬁagtmgfpnﬁyggngtelIatlon of a reference signal. By
contrast with this, as shown in FI0.13, the present

[012hhddiarehere. ottatbts ergeconstAd 40 oZaAé} &, refér drfeel AC #6,
ZAC D98l whiheyy ﬂlﬁ%ﬁ;‘?ﬁ%%?%ﬂ%% 191% ?E} rgsponse signals

response signal. 40P a8t
subjeconbi getraatd @pr@fdlmgbhlsmgSWI H0, 60O r&@m%@%ﬂt@st@bwct to

first E,Sgﬁf)g eseg}tyélg};g d( %@dﬁﬁeﬁq':rlr%’giw |f%rhsgel§e:%g%nse signal
grou}ﬁséfﬂ&rﬂﬁg rEE‘}?oﬁ?éT%g&fl%rﬁﬂﬁ@cf‘mfﬁlt% ?E‘zg:htn@]ew ZAC #2, ZAC

lanation wll be omtteéed. [0117] n nmobi7l e” stati on’
#4, #&h@ﬁrZﬁéiﬁﬂdhﬁanmoﬂnseheﬂedaﬁSPQBpDﬁS@n®Jgnans Then,
. BPSK Ii segtion 214 mul
whilq & asefIF ARG SEnEcRrbofe el v Bl G lunis sepsteiation
#1 (1ZAEI(#CB abACF#d . 0y, ARCHBsbylation @ndheeopldesesponse signal
reference S|gnal subject. to first spreading u5|n%hZAC

groumas papsisdl RO AL #00 BYG- e ajnéxfiﬁ 9). THEraf o%.e the heresent
embo BB B0, 6 ofl 10T o MELSUBE SRy il gyt o
of tlendldwer signalvedoi pawet &yt ef%} edegrﬁsgnﬁitlﬁl,ltqs@ebtt@o the
const];ila%itons%rfe%% nﬁrst response signal group of the higher received
power.

[0123] Also, the present embodiment may rotate the constellation of the
second response signal group of the lower received power by +90 degrees
with respect to the constellation of the first response signal group of the
higher received power.

[0124} Thus, according to the present embodiment, by rotating the
constellation of a signal of the lower received power by 90 degrees with
respect to the constellation of a response signal of the higher received
power on the cyclic shift axis, it 1s possible to prevent an increased

NACK error rate by inter-code interference from an ACK due to the
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25 by ZAC #2, ZAC #6 or ZAC #10 is (1N2, -1N2).
[0118] Thus, by scranbling processing in scranbling
section 214, the present fbodi ment rotates the
constellation of a reference signal for the second
receivesipposer liffeaknge pupdbyws- 90 Eaeigs Ei@sed t hntgspeied AOK error

th el l ati on of reference signal for the first
ra“3?%§6§%2§£§?§%%rm§r % 30 [0119] Thus, by perforning
[Olzgptqghggoghggﬁsg5ng of the constellation of a

reference signal “in scranbling section 214, it is
equal Iwmosrsulbl@ tax e ey ewi the tharrpr&‘eﬁﬂcenﬁs)diment where

twel Rt TEhe, st BB Iy Lobts BRTER may mul ¢ ply o

[OIQGEf anetieie &@nqlefgﬁ’rlﬁg%r a6t i Bgp epdesfnald sudject to second
el(x12)," and rotate the constellation of a

SPrearCBflere}ﬁc% signa Fl6r lﬁhéhe|q<slst¢1égp@ﬁs@ccs¢1gﬁélb)gnr@wmg the
consi¥1 0 BOLRES WIS STRFR (R LDEBRASARL AL o 0.

by -§0oujegrg6d.2 L (tEeb@ebmrseasiﬁaﬁ)m of the refpdier esiiggal that is
' r. bet ween response .

| arge, di ffer e recei ved po
transgﬂl@?ﬁﬂ éle%rﬁeQ%&%r%h tﬁ ¢ of ORBHekiodt CABHSd RYarpiading the
cons®U Bt OR o ff BRPRO§Son > %i%@ A id henlkhabes P?ﬁ‘ﬁg YeéccH #1,
power nay |nterfere Wi th response signals o e
by -Péwetegreesi visd thowsonsFdiairanplfe thanrcascpmsesxgnal that is

S _subj con r eadi usi ng BW.#0
transh R VAT QIR PR oRRR, B FEReM T iRty ¥ Woreting
the con@bdlatiBatof $hé r@Bphhté adghsl MPaPUCCH A AMY using PUCCH

recei ved power of a response signal that is
#2, Ry afdnideesecusinhghpucenstadlaiiennphHde, reampnsd sigral that is
Y 0 sponse signals that are
fxans%ﬁg%g&%tgﬁﬁﬁgxggr e other PUCCH s are | ower, the
[012Tespunsexamghal wihizat the nidduwisanidt edheisicngf PekEdh #0signals is

RN IR RN U

#2 infegRAge; pigNal & JPRLn ARG 18, adb%mténsﬁo&asmgntmc@mrz is as
PUCCH s. 15[ 0122] Therefore, in this case, in ZAC

showgADr #P1GZKG #ad ZA@S#ﬂlaZA@ #8 andPZNﬁﬂldvf& hat aar ehown in

r flrst sprea on nal s sub ect
FIG. 1O ARk IS P RESTh AL o BERRE -PLB B TS or sk,
constelibjtrat #10if iFST GRrLadisngs B oLAC i HOF PO ZA6n #811@1dR #2 in
the first response S|?nal group, and the response

PUCGHg#d| s sasbpBewn anf f @t%ﬁp@éé@lﬂ@tl@y FACHT UGARL 42 is as

4. 7 a Z e:se Qﬂﬁc
Showﬁlb%a Egﬁ%hp%ﬂ?héﬁnﬁ%ﬁ‘%gbghgqcoﬁsp a?$2ﬁ02$ ?ﬁeShown'ln
FIG.FG.rst response signal group is constellation #1 (in

I and F10.4), the copnstellation of the se

012, Gﬂiﬁe tsllegﬁé?gedjr tofprhad gt Bpiades &The#%me?tﬁ it of cach
respoﬁ@@l ngQapbiv Biptickfocd bR theCSEH:c AMPRIIRNT TRIAf LS Ithough

the constellation of the second response signal group
two cpRspfllatiens cwerusest e Vi bpdierenbyl ,- rdefgmeﬁaw\uqnh are used
. espect. 1o th gonst Il at f the fir on e
mn tﬁsﬁ Ea?segnrtoup of flﬁle EI gheil;}?errec |v’ed %@lm 2§]stle present

embo&\iﬁientt He pr eseribkrMhoedifieiHermaynd ondke Ix’ﬂ:@rference between
constel l ati on of the second res onse signal_ group_of
respopifg sighels thedelw ddnpedireny 1+o0l Baiveacuding to the present

emboﬁﬁﬁeﬁﬁt it H‘ﬁ%lgpﬁj%ts% lgl%t {@%ﬂze ttﬂg AC'KSErf(ﬁspaqgsaend NACK
si gnal” group of the
error rate equal.

[0129] Also, the present embodiment may rotate the constellation of
each response signal by +90 degrees on the cyclic shift axis.

[0130] (Embodiment 7)
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hi gher received power. [0124] Thus, according to the
present enbodi nent, by roégting the constellation of

a signal of the |ower recérved power by 90 degrees

with respect to the constellation of a response

si gmalcagk thH begbepldiecei weh IbpoyEiscan drhiBodMabhC where a
shift axis, it is possible to prevent_ an increased

base nAggIgRr Getpgise hpti At dROBDGe StAtIONS eltelfcelof risineare control
- : t i if fer -
R e Qs gL G
[013 &} r oFhe ahebdgusiatid) p25forEniaotimentde@)ction of whetherAor not

cgse W ll be expl.aine ith the, present enbodi nen

contiilofemariin, &5 FUGLFI Show TR S e8! of diddrTansd above,
and, [ Qb&8EqLBniiRi S i€asRe NBHBIIL NGalRof OW4il§ €380N%Reive control
) signal s subject to second spreading by BW#0 in

informgias, duheo aoegt ehamrélopordidinrethbpatoi atsimgonhras no way

I I:0 the.r onse;.si gnal [ . .

of 1AM VAL Bh o BpRBNe Btk 3hFhelsTE b degmahile station
has wansteldsatitosd droinhehd éspons@tRingnallhthafores inlthis case, the

transmtted using PUCCH #1, the constellation .
mobi %q%ﬁattt%n b‘“}l/(’ff%t%ﬁti A§cehe 6314§t SOF atjiRF YL Aphgesponse signal.

Thus' %@P&P%gree%:pgﬁ% di gaﬂw nbk qpazﬁrg%t{@%% lfg(it;ﬁtgﬁqﬁ%gﬂi#elstation to

by -90 grees, | e const e response
the bgpgrattibhathé daseatshiont ek dssing eRUEGCHh#Pheramdes prense signal

s ne RS LB T 0 P B S R PR L8 Wecher
the r&E3KSelSFbhal BY +9Q ClRACENACK T he constel | ation of

the response signal that is transmtted using PUCCH ]
[013%B. Herey])neortrexynpisaonwedn at HESpoUia atiigonl sétsene aofmobile

SR04 Q1o b BT NP 1L by DO,

[0133F asoshelly, ian thidh®]d chndtaid at inrd# idetEMCOI W2 iBhat is,

as 20 shown in FI0.17, and constell ation #4 in PUCCH
the bagejLagensMGHHUTF ﬂ%@.riswmdsapwme enBUfdeltl Hatos used to

transfh e e Qb oL PONSR I SHIRR! fhd $n&FRE GO elikaldiom At if the
i n PUCCH #0 Fl

) is as shown in FI0.4, constellation #2 in
receiPUCQrwer iis lasvehobwn i tht G ]dcomst detatdsoth#3aa PACK or a

NFACI %s@tt?é ilgoox\é\ﬂbli%/ﬁqn Ighgblélgzisaqg(gn Ci%n%ﬁeelrle%gvoend %Arower is
equal to or higher than the threshold.

[0134] However, PUCCH’s are separated by using different cyclic shift
values of ZAC sequences and block-wise spreading code sequences. If
the delay in a channel is large, if the transmission timing of a mobile
station involves error or if tramsmission power control involves error,
interference is significant especially on the cyclic shift axis. Therefore,
if the base station tries to decide whether or not DTX is detected by a
threshold decision of power in these cases, decision error is caused due to
interference of leaked power from another mobile station that transmits a
response signal using the ZAC sequence of the adjacent cyclic shift value.
For example, if mobile station #! transmits an ACK using ZAC #0 and
mobile station #2 that should transmit a response signal using ZAC #1
fails to receive control information and does not transmit a response
signal, the power of the response signal from mobile station #1 may leak

even after correlation processing to detect a response signal from mobile
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[0128] Thus, the present enbodi ment rotates the
constell ati on of each resggnse signal by -90 degrees
on the cyclic shift axis.”That is, although two
constellations are used in Enbodi ment 1, four
statié@nst el [Atthonsass causad doidihg Rcdseqie embodit ntide whether
Ther ef or e, accordln to the present. 30 enbodi nent
a TespOnsE Peas Brsetrﬁaswrtﬁﬁevsménéé\rﬁz&el Oht RO VEF elﬁéES from ZAC
#0._ between response signals than in Enbodiment 1. That
is, according to the present enbodinment, it is
[0135prtHEhenﬁbséblﬁhmﬁanake tHrebadknent ol r{dtl€s.and NACKpresent
er.ror rate eq 0129]. Al so, the presen; .
emb TaHELSI Spapt HHOLGEaan beiRm T Sgaaan the cyelic
shiftf8gponse signal by +90 degrees on the cyclic shift
axis. [0130] (Enmbodinment 7) 29 A case w ||
{0136k okpliai hesbedimnenhd , presemmpiebeasretitll irrerdesaridaslebelow
Wher%tl% b?f]e gFathﬁé#lt h tns%l b' l gnastl gﬁ%aﬁlﬁss’xngoPUCCH #1 (in
gcerve gont rol or et 3 Car e resource

FIG. ab | ochtain@nh ¢ e 3b bilef sldﬂi/mi I#ﬂ( tﬁhitsanlt[s 04 3kl pdhee rm@irﬂab using
tation perforrrs a blind detectjon of whether, or

PUCETE A i SIS G rach b1 &0 hovediet g a8 LT fbydegeribed below
whers! QBFO%@@M‘;@%‘% P(?x%rﬁ‘po\ft? r@%}gons%orﬁgflbf?sm sy, BP&KI he fiere,

mobi [ e statio to recel contr I nf ormati on
constlbation gdofinc Raang) 1s:cu$d|dtf00na rbhpomaebiSiglaslt af novbihastation

41l R R P S AR R s o SR shepelogf mobile

statidd @m t he base station. Therefore, in this case, the
10 nobile station does not receive data nor transmt

[0133 re\yéﬂ@ns@l@ibma;ltatiwnuél anemabiesyehia §iZghath jtgansmit an
n fr o [ [ t : .
Acxflg UEETELLAGE o B0, RO LEo LALL A IUREP 05 sarion
#1, iﬁ&&;ﬁ@ﬁ&ﬁesggreaﬂ fic8n it dersppbant tst golalf 6 Dmad hide nobiibe #2 to the
st ati.on, ig addition to ci de gggther t he response
respagisgnienpd o Cof LAAL NJATK. 15135 2V Eer e,

[013 N-FE AN %@Hé}[‘ 1@ %éﬁsﬁﬂﬁs?eﬁrgﬁé‘é {108 3 ARBIiBed from
ation is referred to as "DrX (d |scont| nuous

mo‘blﬂaz anstioastbndre. r0di33 Nyr thed byse astbhoashod dt dbensebnin the

sed to detect DTX.. That is he e tion
base Faliifod PR LG srmn b stited Aok TR A2 e geference
signdlOréfdRshtdd by egprq NEe/ 1 gl fhbuam hhea nedideation output of
station, detect X'if the 20 received power is

mobilewEstiendid -a t hreshol d, and decides that an ACK or a
[013 é\ﬁ AlSo LIRS thgdafdemythe Eﬁpﬂe %eslsﬂ%ﬁzﬂn trindffited from

celved power i's equal to or er n the
mobﬂehrseshohd#z[a&b&ﬁﬁ:cdﬂ@wvby,tH%UG@bE sstatienseparatcadnhyl, in the

base aEHIDP be ki GUIBRNERHT REPLOTBYEbquBnckd S o\ 15 found as
interference to the response signal of mobile station #1 and a component
represented by (1+j)h2/v2 is found as interference to the reference signal
of mobile station #1 in the correlation output of mobile station #1.

[0140] Therefore, when the ACK from mobile station #1 and ACK from
mobile station #2 are code-multiplexed, in the base station, a response
signal represented by (1+j)(jh1-h2)/V2 and reference signal represented by
(1+1)(h1+h2)/N2 are found in the correlation output of mobile station #I.
That s, in this case, the output of synchronous detection in the base

station is as shown in equation 9.

[9]
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25 the delay in a channel is large, if the
transm ssion timng of a Apbile station involves
error or if transm ssion power control involves
error, interference is significant especially on the
cyclic shift axis. /fhefefore, if the base station
tries to decide mhehhg@zor BOt DTX is detected by a
threshol d decision of powekERH2URE8s?® cases, deci sion
[014elronlss, causedmiitald osidliont &4 erencinf dncak€® pOMEImobile
fromapother nobile station that transmits a response
statigngph) 1Al A Fereizaceeryednadopmaiing ad@dadese Byb|trensmit a
i t.; e; i f [ - #
rosp o S raam A (R ho TS BERTY kRl [ Fprgsenicd by
(1+j1(hh£)/s/lioahdi tafansmid sagnasponsscsighaly (5+jighZA@2#are found
. fails to.receive control .informti a does not .
in thep 8%%%&?“8%%&8%%8 FBOPYFaPtatipR worl Fefds T this case,
the S@PRANSE sYn@RAbnbhoOMASMBLIR $hatHomakd BYidPaK &V&Rown in
after correlation processing to detect a response
cquagiognhf. from nobile 30 station #2. In this case, a
conventional technique cannot deci de whet her a

| ]response signal is transmtted using ZAC #1 or power

| eaks from ZAC #0:—@p1?ﬁ]Therefore, simlar to
Enbodi nent 1 (FIG.;),: e present Senbodi nent rotates
the constellation of each.tlegponge idilgnal on the

[0148yclégm3tiride Qﬁlﬁdté&l(i)l@%n&se .@Egcgﬁgogb msi@tislugx?ll%éstood that,

exanpl e ‘case w e descri be w where no
whenshatdspongt tigansnstprovided ponse e gral stasiomg#PUCHEre#hire the

in FIG 7) and another bile station #2 transnits a
auadpsd eSalo S s HEF 18P0cef 3570 e @ S RBF s Gordonent
and @%?’ﬂh's@_ cafoMddt PEedeger ivbgde behomersither real number

nodul ati on schene of response signals is BPSK. Here,

compegesit glipathicony Breh oo vy degyctien weiputorwhile esise response

. i 0 ' i .congt el fon # in

Slgnalil %@imi %rgggddé(foﬁgg rtgggﬁksgp%lgﬁa 5bftlhr%o%i ]Inse b %uadramre

comsimainitohu#2.is 19h037The Wiriphaski lemmpahean #l énd synchronous
nobil e station #2 both transmit an ACK and the base

detecd{of PYRPYecei ves the response signal from nobile
o143t at Afi’gbo,flam'tﬂéﬁfé%ﬁw@ ghyeny{nogyt 'a%sEﬁ%I@eﬂ%\%eire mobile

sl gnha nobil e station #2 to the response signal o
statiqmobill dratsmitona #esiponas $ignadwesing0PIBT CThai2 i(sp WHerw) and
anotﬁe@em'(/_)\ 1 eapt%t{oexf %lﬁe%}%%s%iigsnglrets{)grnlg’gjsggtgr?a Lgionmg PUCCH #1 (in
FIG.7). Here, constellation #1 (in FIG.3) is used for the response signal
of mobile station #1 and constellation #2 (in FIG.8) is used for the
response signal of mobile station #2.

[0144] When mobile station #1 and mobile station #2 both transmit an
ACK and the base station receives the response signal from mobile station
#1, interference given from the response signal of mobile station #2 to the
response signal of mobile station #1 is as follows.

[0145]) That is, when the ACK and reference signal tfransmitted from
mobile station #1 are received by the base station via a channel, in the
base station, a response signal represented by (-1-j)h1/v¥2 and reférence
signal represented by (1+j)h1/v¥2 are found as a correlation output of
mobile station #1.

[0146] Also, when the ACK and reference signal transmitted from
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20 nobile station #1 are received by the base station

via a channel, in the basezstation, a response signa

represented by (-1+j)hl/V2<and reference signa

represented by (1+j)hlhi2 are found as a correl ation
mobidatyiationf #00bid ecstiatddby#ihe [HAL394tAtiwe, viben clhlaQnAQKm the

and reference signal transmtted from 25 mb

base SERATI B, 45 08P GEGRY cHEIBFSEMG bt Lt BTDBA/VE @i found as
1nter?&%‘?ﬁ%l ‘jo) e r@@g@ﬁ@@ s3LRLI 9@’111@})?19”@{%@% #rIeQﬁ@SaeQB’ﬁpponent

found”as interference to
reprersesp@d]sbef éngr)iiQ/dﬂ isofidngd gt ainitorfetdn @ndo atheoanenfmne signal

h TV2 is fo i.nterference
of mpBRERIERbRGH Din e b G b B B 4B B R B
[014«_?11? rEh&leifore  oWhrut t10f AR e retabbhe #hitio30 #10440]ACK from
erefore, when t he ACK fromnobile station #1 and

mobijgistation Habare wtda-mon tidespd, dodthabasepbi@tian. pnresponse

h |
sien 1 AR L O - BLEFOBE0Ry ! PSR ESCILE) Bysenve
by (](-EI;-B[I)Ith—)”YZ/)ZNﬁr@rfeuﬁldundthB ¢dreebaisel@aitpan dﬁ.ltrmhll@fstatlon

bile stati.on #1. That is, thi.s case, _the ou
#1. oFnal He HooHU S ast dRET AP qfq %Yrbcég@n@slét%%ﬁesﬁqnsnaéhe base

statuﬁh‘?%s's‘ho‘i‘;ﬂ’t‘@ﬁ'&jﬁa%onqji jh, - h2 h, +h2(Equation 9)
41] Also, when nobile station #2 transmts an ACK

[11}and mobil e station #1 fails to receive control
i nformati on and dogg flel: transmt a response signal,
in the base statiod'd % esponse signal represented by

5 (1+j)( h2)/ 42 anélféteregggughgﬁaﬂlrepresented by
%é?Z)hQ are found in the correl at’ion out put of
[o14 st athedn mebilmertatione #2i Aranfmiteaga, AGE and mobile

statlclﬂgt#glgtfsa ]:)\/\A?gir}%% 998”&0&?&8%&1{%&15@8%2%Hgaage§t1%{ WYansmit a

uati on
respolBe. s{dmplatironhz0pafOldfiGonpatesipmgualigon Fepngkented by

i.t i s understood that [ onse
(-5 G e et et A RATe eid B W1 ) Rer Safee found

in thkNEoGUaM] & W@ ptRNPPNRDbIIE sGtid®1val ogpord e 1@ this case,
axis or conplex conponent) and in-phase conponen

the ofitpet atheyvehtenows tdegettiani sn gher base minben is as shown in
ent) in the synchronous detection output,
equa@ﬁn h when a response signal is not provided from
[121 nDblle station #1, there is no quadrature conponent
but is only the in- %hase conmponent in the synchronous
det ecti on out put. J8143] Al so, another exanple case

will be described where mpbile; o,

[0149}] Comparing equation 11 and equation 12, it is understood that,
when a response signal is provided from mobile station #1, there are the
quadrature component and in-phase component in the synchronous
detection output, while, when a response signal 1s not provided from
mobile station #1, there is no quadrature component but is only the in-
phase component in the synchronous detection output.

[0150} Therefore, according to the present embodiment, a base station
can decide whether or not DTX is detected for a response signal from a
mobile station, based on one of the magnitude of the in-phase component
and the magnitude of the quadrature component in the synchronous
detection output. Also, a response signal that is transmitied from a

mobile station using the ZAC sequence of an adjacent cyclic shift value,
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20 station #1 transmts a response signal using.PUCCH
#2 (in FIG 7) and another ,gobile station #2 transmts
a response signal using PUCCH #1 (in FIG 7). Here,
constellation #1 (in FIG 3) is used for the response
doesshghé:lavcaf ampbgdtevstaiicon ol thadldensbel bAtDOX. #20 (ihat, even
for.the responfe si gnal of nobi l

wherl tBe it 3ERBA iSRRG TRG1PE S BT FI R transmitted

fromBid BBt k@R g2 QLB {HANSATT s&’{heﬁg@ %@dtﬂé"'%dlj@@@nt cyelic
station receives the response signal from nobil

shiftsteduieomt #Slp0$$11bé¢ fleridgoél fyi DX reowrathly.res ponse

' m)bl st ation #2 to the response signal of
[015§L Wﬁ! s?ayngn is as follows. [0145] That is, when

t he SAKlandor @fneb@@ﬁﬁeﬁi gnala tdagesmitlt &k fox@hedted with the
nobi | e st.ati on #1 are received by the base station
presqiia e himedlt, wiherena base SeHPRoACTE! cdidng eusibglfalstation

fallsrt%pf&:c'eqqgegoxg%og I&f%%ﬂi%gare ? Esgeﬁ%‘?,‘(?u?é@g]‘? ocation result

repr esent ed as a correlation
of doowmlnk dftanobi |l e station #1. [0146] Al so, when the

d reference signal tra d from, 32 bile
r0158F%: Flirelnty Exagulrucdsty THo BacBestdbrin Wih he “present
embdda¥iRl whishe 1@ BASAIIStRIN QBheMcCOMMRRBHhsE %Qgﬁﬁ%mi§d"\)PSK

by (- 1+J@)h2N2 is found as interference to the

Alsor epans Emhodianent hobinl exsrmmleonasd wild hecdaporibad where

mObIE %rte?ﬁ?ﬂt#eld tP’cyns(n}tth)J"%/ 41?0ﬁ ggqﬂ? \?318% ?H@ﬁeﬁfe(ntfh(} 7)

e rererence si gnal In't
and @wsthel atiod] oyt ubn of2 rtbb)mizﬁnst atie@potide s[leﬁéﬁ}usmg ‘PUCCH

.Th fore, en the ACK from nobile station #1 and
40 GACK!Fr Ohn ms\ﬁh PPe Vet At itgn PhosettecBbgdimamt; Srasid aipn #2 (in
FI1G. ﬁbf psa &f ady 0 hel fefs BQQ €s %Igrﬂalofr SRLBIRNt &Y% d#l and

(1+j)(-hl+h2)/ V12 an erence signal represente
conswia(tleﬂ]l Y hl @n2)FNIR . 4p el sf ousnd ifor tthe cospaist isopnautqgltmobile
tati of bile station 10#1. That is, in this case, the
sta m&h#gﬁt of synchronous detection in the base station

[0153 awhshowbdile eqagbhor11dnd[ Abbile ktatibh24D| 8B transmit a
quation 11) [0148] Al so, when nobile station #2

“ACIﬂz“aS(:?&n 28d dhe Arrseari@ tiisbr ¢ee1vSs Shatriespopge sagial from mobile
statlJrf“(#q' %t@ﬁ%&é&% '%3(/8{3”31 'n?r{h%n{je %%%e nsqtgnta[ %r}sfﬂotbl?e station

response si gha “base s acrespon
#2 tosﬂh@nfdsproapléesgﬁhbdfbﬂobﬂl—bls’li@ﬁ}bﬂ#l 42 aanﬁlt@@er ence

1015807 dagt ForBEEpU G (BB S K] 8IS EnCTBeaRbrgansmitted
from'rﬁo'bﬁ'esst%@ﬁﬁ) #tlhgr@%gé‘itve(af bSYNRNERROUS, G6h egll Qrbﬂarhnel in
the base station is as shown in 20equation 12. [12]
the base station, a response signal represented -h! and reference signal
represented by (1+j)h1/V2 are found as a correlation output of mobile
station #1.
[0155] Also, when the “ACK/ACK” and reference signal transmitted
from mobile station #2 are received by the base station via a channel, in
the base station, a component represented by (-1-j))h2/V2 is found as
interference to the response signal of mobile station #1 and component
represented by (1+j)h2/V2 is found as interference to the reference signal
of mobiie station #1 in the correlation output of mobile station #1.
[0156] Therefore, when the “ACK/ACK” from mobile station #1 and
“ACK/ACK™ from mobile station #2 are code-multiplexed, in the base

station, a response signal represented by {-V2hl-(1+j)h2}/¥2 and



10

20

25

30

jh2 = h-,... (Equation 12) [Q149] Conparing equation

11 and equation 12, it is,ynderstood that, when a

response signal is providé from nobile station #1,

there are the 25 quadrature conponent and in-phase
refereanporsphal nrtﬂm&:ss;aMr@ryouélﬂ]e{bbfhbﬂ\/dutqmwt fodnd ejin the

en a res naI is n vi ded fram nobi
CO”%HP%H“H{ ﬁ % %6“&%%5 f A BpdnEHE BE |t§e output

of sy‘i’x‘%lh)fohbﬁs 'dré‘t@é@§ﬁ‘ 190915@0{51@% sié’h(hh‘«‘r‘s Y ERNANON S quation 13.
detection output. [0150] Therefore, according to the

[13] present enbodi ment, a base station 30 can decide

whet her or not Dﬁé |s deggcted for a response signa

froma nobile 1 @nﬁgﬁfoyﬁﬂthe magni t ude

of the in-phase (tenp@nent)and t he magnitude of the
uadr at ure conponent in the synchronous detection

WlS%Lt petlsoal wheng mekidenstadpgnal tth%ﬂsmsmt pandti kY 84 K™ and
moblﬁéomﬁltﬁpb#h ergfiat 't(?t %{36111@9 tc'%?rc ﬁ?&fﬁ&qgn(ﬁanﬁn does not

adj acent cyclic shi 3"does hot have a
transmegata Vlees@ﬁ)heet sa)glnalll'ge 1§ie.tthet Ih]a_n;eofstﬁh')in, sa trbaponse signal

even n|f| ant interference froma
repreREaihedYsi DhaD (RARSS | hai MHeshiSTHe nStaha (orFagated by

(1+_})l€ﬁQ§]/gjj rh%ezf‘&lﬁ&QHﬁﬁﬁ@ @Brltehﬁu@‘iﬂ @%?I'Qﬁt QMCkﬂ(%ﬁ@' ftation #1.
value, it is possible to identif accurately.

Ther@fca%ll]n tiEsboas arethe @)utput of SynSilan;xs tdetd@tbondiimetiic base

18,5388, wi .| be ex ned with the present
statloﬂ 1%3'5 nt Where' b (P 24St ation detects that a nobile

[14]stat|on,fails to recelve control information to
report a resource | ocation result of downlink data.
10[ 0152] Here, an éxanplg¢ case will be described wth
the present enbodi pent mheQ? Lhe nq] | ati on schene of
response signals is QPSK: LB3H1E8 Enbodi nent 1,
[015&h dxamplaeircpseuaitidn HS dnlsicmlqhnedmm&ﬁe nobi vederstood that,

station #1 transnmts a. re ppnse SI |ng
when p {QEpanTy ARGELABUNEN oD FETLEARTan S5 FPahLmIiercs re the
quadfASPONTRShENS t UShAY 18%6 component in the synchronous
detection output, while, when a response signal is not provided from
mobile station #1, there is no quadrature component but is only the in-
phase component in the synchronous detection output. Therefore, the
base station can identify DTX accurately by measuring how distant the
synchronous detection output is from the [ axis.
[0159] Also, another example case will be described where mobile
station #1 transmits a response signal using PUCCH #2 (in FIG.7) and
another mobile station #2 transmits a response signal using PUCCH #1 (in
FIG.7). Here, according to the present embodiment, constellation #1 (in
FIG.4) 1is used for the response signal of mobile station #1 and
constellation #2 (in FIG.21) 1s used for the response signal of mobile
station #2.
[0160] When mobile station #1 and mobile station #2 both transmit a
“ACK/ACK"” and the base station receives the response signal from mobile
station #1, interference given from the response signal of mobile station
#2 to the response signal of mobile station #1 is as follows.

[0161] That is, when the “ACK/ACK” and reference signal transmitted
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15 #0 (in_FIG 7). Also, wwth the present enbodi nent,
constellation #2 (in FICié%) is used for the response
signal of nobile station and constellation #1 (in
FIG 4) is used for the response signal of nobile
fromsinatbii bn s#idio h (LB 3k e \Weenivmbblyetisd dakorsté#ioandiarabihennel, in

tation #2 both transmt a 2 ACK/ ACK" "and the bas
the i’?é?iéhatrl‘é’éei %e§ew§1ﬁﬁese8ﬁ§g §?@’ﬁ‘a§lenf?%n1gﬁok§i'il'é?ﬁlf‘/2 and
refer%h@&' Qf'brfﬁ]f r%}?lfe%'eﬁ%@%e @Eﬁ?}glfﬁen&ﬁeh?()ﬁﬁﬁpggsg corrfelation

l'e station response signal o
ouipwbbfh@obﬂann@ho#l#ls as follows. [0154] That is, when

L signal transmtt.ed
01630 pESE vt Wt SACKERT S0 4T HAG S oﬁﬁansmlt’fed
fromVind bl CRaNeh ,#3 Rre %@cbf\&:@%%etkﬁé Bhk®NtafloneSNOASE annel,
signal represented -hl and reference signa

the haggrdetimmed? lspmHon)oH| TemTeseniedf BrindZass doupdras atlesference
u f fid 5 S

to k3 IBReRe Rl PR sliioh P Hnd e o pRdnt Tepresented

by (hﬂejt)htze«!snat feum ¢t 2 saf e et Baenvedicdyhé hefbmessgnaonof mobile

a, channel |n 30t he base stailon % nponent

statigp lelbhtedosiclplipn gREut qionyodi SaRHIS Aint er f er ence

[0163P thRel83PONSESE Wl “Of CRPRICE” SERM %0’%}16‘5‘@%&011 #1 and
component represented by (1+)h2N2 is found

“ACKMQM’erfenue mobilite stasf en eh earsi g@éle mlfulmpbﬂ%i in the base

on #1 in the correl ation, out f
stati o, P orfAROR 1 8E her STEFET Chent i he-HAGH AORBT ViR on
referBRBE | @ighall | ffprbeand 35y" AGKHAGK +RZ POl efound in  the
station #2 are code- mul t1 pl exed, in the base station,
correéa?legp@%@.@ts@@ﬁmbld@pqtéeeﬁt 88 byl fat. 211 {hisj9asg) /the output

[ £

of syRrg Py R5F AR08 18 PR af THAFRENEH: Shovmyin sqpation 15
[15] of nobile station #1 That is, in this case, the

out put of synchron sonjLectlon in the base station

is as shown in=® £l [%ﬁL t&%{ﬁSQZ) [ 0157]

Al so, when nDb|I@+§ya {ian #Z(f nsmts ACK/ ACK"

and nobile station #1 falls to receive contro
[0164hf orviee i owhand ndtdekée netatiemns i ttralsreeponseﬁsiﬁlﬁrﬁélc,li” and

n bhas 0 a response. si.gna resent b

mobit§ JORiqI R SR CRy Rl IR RO OB ReRU P R h e RA R Al dgs nov

transfalit] h( fr%};blanaéesig)jwld kR the Cb@rslée|sa£ﬂ16ﬁ out ﬂldbp@rflse signal
mobi | e station #1. Therefore, in this case,

repregaRinst boT -By nend gRSEESISSt St DN RYCSRBIBRdY ﬂm@awz are
found qnaﬁleSIEBWEIEHO%qHﬁEIBWO}Amoi)%'l%] station #1. Therefore, in this

case, the output of synchronous detection in the base station is as shown

in equation 16.

[16]
-\/Eh -2 —1-!-]
(+m @+ '

[0165] Comparing equation 15 and equation 16, when a response signal

..(Equation 16)

1s not provided from mobile station #1, it is understood that power is
provided only on the axis 45 degrees shifted from the I axis and Q axis
(i.e. 45-degree axis). Therefore, the base station can detect DTX
accurately by measuring how distance the synchronous detection output is
from the 45-degree axis.
[0166] (Embodiment 9)
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(OS]
h

-h21 h] ...(Equation 14) 15[0158] Conparing equation

13 and equation 14, it is_,understood that, when a

response signal is provi dé® from nobile station #1,

there are the quadrature conponent and in-phase

conpgoméndr ko Ehebsyisbriomus defkectiidn wutpedcridd | with the

when a response signal is not provided from nobile .
preseftaemdyy ddmentp sihetesa nBafusdrapr detsipoiEt 2 pebile station
fails 39! ﬁ’ecte!?%a i3ntad PERG & SEPQB%r&Qh%hFBS%ﬁQEQraQMion result

etection output. Therefore, the base station can
of dbdehiilf wadTX ddeow,ateing bhemegsuhiompiowlaestiant onhput of a

oo RYICDRSRR Y SRLEE SR UYL LA 2 LB shan s

ACKWEheN Rl | gngtadibens BTt ansei dasma ti/sponse si gnal
using PUCCH #2 (in FIG 7) and 25 another nobil e

[0168} atlinothigxascarigni ideniifi esthonshetsiapmal WiSi AYAPYCER D TX is
in 7). r ccording. to e .
perfisded b tnrdfBiols FRAFH U Oy BEGREMus detppign output
Herkheas éspBage dinghal 10f amodidepbd atasenwill ard described where
constellation #2 (in FIG21) is uied for_the reggognse
mobidt graoBr* AN EnEE 4t FeHP Y ST 667 Mheh Gfobi t & (i FIG.7)
and ﬂ%ﬁg@%tﬁ}oﬁnﬁznﬂaghﬁn& g 'ré’%bd%%eb%i 4 3888 tPA@CCH #0 (in
ACK/ ACK" and the base station recei'ves the Tesponse
FIG.38).gndllefea, omberobid dulistiami eehkine i of ercbproncesiginadn is BPSK.

e T 5 ORGP AL G Bk W o
mobil &3eddiod Nt ah¥, c¥heR]tahirn ACKIACKI Gandig ekel eleehe response

. signal transmtted 35 fromnobile station #1 are )
signalegleinadiilpytatienpde shipoi dhevsignal armmnetf aingfepance signal
. S i on; r n [ . Se b
is e d BB 0 Ml B RGSER NATR iR ERE TR
[016§]L+] Jh1RbBilar esthowmd IS #hacorkralsaiitonaodepittedofsignal is not
i nobile station #1, 5[0162] LAl so, when the "ACK/ ACK" i
interkggdr 2fikh _emﬁ%glﬁawtwgﬁs#i?t ey IRCBBI F RIS giptection
outpit? tAL& LEGLINed b¥e kthE(DASE SUFLH ORn¥hane GRANAEG! sidddl is a

the base station, a cogrponent represented by -h2 iIs
NACKouaud athei nyarheoemee daettionr espowisdéakégralvadfie close to (-

ile stati.on #1.a ac onen present ed b .
N2 TR Rt S 5 Tl B PErAREE T S Re e e citation #1
is inﬂlganﬂﬂedofbwqb{bﬂs@,1Q§&,atd{meﬁllehmgx,heh§0§y@é1@tde detection
out put of nobile station #1. [0163] Therefore, when
outpyihdoenuRt ADKEY § O GPBBTte &t afticoPe - and " ACK/ ACK"

[01 6%22}1%%!}86 Sitn"iléf.i%?e#ge - FmC ﬂﬂfﬁiwlsttgﬁloﬁxﬁg’%);ﬂl(}m?e station

Ion, a response signal represented
#1 Wil by )ddscAl iR} Belbdv andl hef sragnieidd gnalpawepr esierineer-code

i 1+j).(hl #h2)/-J2 are found in the 15 correlation .
mterﬁ%ﬁéa? G ridbithe BONEF ot #1o: t ha, 1y R LY mobile
statid@20uhOWowEr syMCITANONs tleteetdian oo hffutb@ obile station
station i's as shown in equation 15

#1) is lower than a desired power, and, consequently, as described above,
the synchronous detection output takes a value close to (1/V2, -1/v¥2) when
the desired signal is a NACK, and the synchronous detection output takes
a value close to (-1/¥2, 1/V2) when the desired signal is an ACK.

[0170] But, when mobile station #1 fails to receive control information
to carry the resource allocation result of downlink data, mobile station #1
does not transmit a response signal, and therefore there are only the

interference component from mobile station #2 and noise in the

correlation output of mobile station #1. In this case, the base station
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[15] (1+ j)(hi + h2) [0164] Al so, when nobile station
#2 transmts a "ACK/ ACK' apnd 20 nobile station #1
fails to receive control Pnformation and does not
transmt a response signal, in the base station, a
perfor@spansenshgiiriuy dpiasent ad Byreshdndadsivaherehasbile station
si.gnal represented b)i 1+%')(h2) 2 are found in, the
#2 UshRg ePaffisAcBEE paiSHH ABS |l6akEafiyn mobipepting, #2, and,

cons%(ﬂr.éértgilys‘, Qﬂéesy_rfé}ﬁ".oﬂ'dhgu&%t%fctﬁ)glnﬁmﬁﬁpVékéjseﬁeg%iﬁg}&e to (-

ase station I1s as shown 25in equat1 on 1
1/N2(4W2)1@BEd+hie) 1{spDB5SE Cgnphpif ngokijeattationl$2 dadin ACK, and

ti 16, [ | i t jd
the SAERHERT et e e P RRE Ry 2 2Rt Bt bl AhoE2) when
the réSphPsidast AI1O8tdthen a0l 5 43 Aex ees shifted
fromthe | axis and Q axis (i.e. 45-degree axis).

[017 TherEt®r &, itHe wadersteed itbat.cahetemebileDyetare irlatrenymits a

[ [ C synchronous. d j
rosp BRI BN 51 008, BUR. SHIRNGBUAUR FBLEEL 08 e bose
stati%ﬁ isd:Bl@gh ibn téfle liﬁire]:rﬂilﬁactibﬁ H\%ﬁircrlbr?ggée Elopemﬁapﬁas\adnfééd by Y=-
e ScCri wth t present enbodi nent ere a base. .
X, and.a¥ PR TePBe SRR 74 G0 Net STANTBH 4 & 1RoRSs signal (ie. in

the da@E€bY RN rt‘?llel ?va&gr”ﬁ,t HOR §R (GRN [dhel B?refc%&ﬁi”o%e#s degree

al l ocation’resu of downlink data. Here, using the

slopesyamoiesontiuk bgeY eeXi.on out put of a 5recei ved signal,

i PR R e ATRS MR B 0 o
axis %ﬁé}{éﬁitd&l%eﬂ Rht i G980 ukN8eicdenid fouephi OF BRIDMERtation

: NACK and DTX is perfornmed by a threshold
#1 sufdersitoningeiisgenpe isyivdAtshbeshgetiadt itoh 46utpgtecs on the 1Q
re, ' odj AN i | .
piandyt 8, BRAHBTROR R o 2 SRR SPSR Ueibion output
is roteespansehsirgtal byusd HgidfdeeH #hop thdkiGske damignmhisl #n ACK,

e <F3LRR L TS 15,3, SORRTSS, LT BT PUETIS,
Q s SIS BSfTIASARS S0t ol SARargll s« nacK
the sgnaliicorowsldavedtoomouepbatdlors #valivn Fb& 2 (0s -Ugethat is, the
Q axifsos(mgatfﬁugigsi@oc dSe to -1.°

[6173] Also, FIG.23 illustrates the probability distribution density of
the Q axis amplitude when the synchronous detection output of mobile
station #1 subject to interference is rotated to the right by 45 degrees on
the IQ plane, in a case where the constellation of each response signal is
not rotated on the cyclic shift axis, that is, in a case where, for example,
all mobile stations use the same constellation #2 (in FIG.8).

[0174] In FIG.22 and FIG.23, mobile station #1 is interfered with by
mobile stations that use other PUCCH’s (in FIG.7) in addition to mobile
station #2. Here, the greatest interference is given from mobile station
#2 that uses the ZAC sequence of the adjacent cyclic shift value, to
mobile station #1. Also, in FIG.22 and FI1G.23, the ACK occurrence rate
and the NACK occurrence rate are equal in all mobile stations, that is, the
relationship of ACK:NACK=1:1 holds.

[0175] In FIG.22, o and P represent thresholds for deciding between

ACK, NACK and DTX, and, consequently, the base station decides that:
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15signal of nobile station #2. Al so, the signal point
of a reference signal is g?e sane as the signal point
of a NACK in FIG 3, (1k2,-70168]If nobile station #1
that transmts a desired signal is not interfered
mobilé tshatiypnmbbitk en shadsi orNAZ Rtifatthe QhgxByaalpitandesin the case
detection output takes a value close to (1hl12, -1N2) .
of thGhar O eS| E%T&cacghgwtpgt gotgefidexthaaight By 45 dcgrees is

less ﬁ%’ﬁpﬁf’Q@Qﬁilgeﬁﬁﬁbhoﬁl QP U (s ake S ErVA! %GCQZ%}%St fmplitude

12) when the desired signal is an
in thelerase obbht esysichtrdonugkidtsciinfl oetpegd dgtenbisahe anght by 45

consequently, the synchronous detectiopn, ouytput does .
degr{ih 151 BERLTLoHEANPT At S DIMOHA DT HEOR [ LG Es ot Fransmit a
respdiideekigode (it gsTanencethe o BRD lagy FlialdeONn#hd Qase of the

nmobi l e station 25 #1 will Dbe described below. The
synchgggifiusudetesti Goautp of roteted tedde nighbdivef 2stegress és equal to

i  _power, ' I | $ transmtted by
ot grﬁg%eltrrtglaglt%Hgﬁégﬁ%ﬂ(ﬂg?&g&g?ﬁ?%?f | eaks to the
[017€pr rial BIGOIG ouwhewt tlof spabhtenciatieosct#dn dlﬁ:pgowﬁrthg gase of

than a desired power, and, consequently, as describe
the gpaiest f%@r§Vﬁ8ﬁP\gﬁbEs IRETLETS AP GuPPuim PRl EsSRHRY Je) Das

powet! 858hE Qalbh bikis - dire¥Abn"HENE30s f i1 @8 uE CEe @A olifput of
a NACK, and the synchronous detection output takes a
the deaingd elgwd, tamd( thiREZprd ANi2)dikhienlt he idestifgdbsivgral ACK,

.S a 0170] .,But en nobj | e station #1 fai.ls . .
Nacks S BT aHF o eM e ot & caPhy PReess Bt dbis. in
FIG. 2| agat s9Achasithis adetdewnhni Ritgat an ki kasst af iR #leatest

does not transmt a response signal, and therefore

interfigpec e GOWeT e t35i axisr farshten ddndeaesrs shidfipd from the
i | [on # i se i rrel at | ULPUL .
syncffPOS, BeRodlr ool P B LB SPRARL LS HRARe it is
possiBle pe itlennyab &yt arOkis Nie CéC andnDATX asigespbnstholds o and
signal of nobile station #2 using a reference signal

B- that |eaks fromnobile station #2, and, consequently,

[01771he TSHENCHT QROUSHASH £GbH ORI AU R o L AKB R A AL UG HFb BB shown
to (1/V2, -1/42) when the response signal of nobile
in Egttmdiorent2 li,s earwnAGKheandhe 5 AGE yavehrempusrate and NACK

Occulrc%et ecti on Qut put ta keﬁ a vaISue%l]ceI ge.tor 1é4 1/ hc) £
WHen® t he re%ﬁoﬁgg ié ar & i1 e9st RPN #2"G LG 1Ay ©
identNACKe Hddklkn Alat, NACIKt ah8 MORESowskd hatiomhen
nobil e station #1 transmts a response signal, the )
[0178JoneErdrodimeenignctir dheuPraserictingsnsintputayd bern pdgecribed
abovatation is high in the line direction of -45 degree
sl ope represented by Y=- _
[0179] Also, a PUCCH used in the above-described embodiments is a

channel to feed back an ACK or NACK, and therefore may be referred to
as an “ACK/NACK channel.”

[0180] Also, it is possible to implement the present invention as
described above, even when other control information than a response
signal is fed back. |

[0181] Also, a mobile station may be referred to as a “UE,” “MT,” “MS”
and “STA (station).” Also, a base station may be referred to as a “node
B,” “BS” or “AP.” Also, a subcarrier may be referred to as a “tone.”
Also, a CP may be referred to as a “Gl (Guard Interval).”

[0182] Also, the method of error detection is not limited to CRC.

[0183} Also, a method of performing transformation between the
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10 X, and, when rmbi I e st ation #1 does not transmt a
response signal (i.e. Ege case of DTX), the power
is lowin the I|ne dlrect n of -45 degree sl ope
represented by Y--X [0172] FIG 22 illustrates the
frequamyabioiatiy adidsthie bluiici: Q]@Iﬁiﬂmﬁlst yootinihed QoakisI and FFT.

litude when th chron etecti ut put of )
[0185pbi 146158 ati GRS€1 gaﬂidnt%feﬁle Bceabave-described
embdALMAY Hcthen %IPESGQM ﬁ?véiﬁ%ﬁei% Qﬁghlaﬁ 1R ALBNG- stations.
As under st ood fro FIG 22, 1t the synchronous

Heredettbet ippesont piveéstipot altsedaltso tdn}eplrlcglhke byo 45 fixed radio
len the desired si.

comG TR L Rl BERebE ot duRudParTos e eng, a radio

comrhnicdbtiod b%lay stafibg @d[ﬁﬁ'ﬁu@ﬁﬁht heforings 6hOSRAM® oberations
whil e, when the desire nal is a NACK, 20 the

with gy hase GRFHGT Rt écmpbml%at%mn t afd@tdsyaha@reperieinyention is

applicvs 4 it Pfiol Somlin Bt S BPRAAYEE 2 CLO0E1 1 by
[0188]] stalthouighna densiliys bfeehhbes@rﬂmds waplthe udso whembdiHEments

synchronous detection output of nohile stati #
as ansmsji@@tet%ﬁ?rrﬁ BhY GHERTH 16V TTU1oR da 1IP IR HF h‘fmé hapdware,
the pREHRES RALi AP chi®d Qn?'lé’tﬁ%ntécp vAtIE3BEWIRs € the
constellation of each response signhal 1s not rotated
[018@}1 tﬁwthynhpce,shaﬁn faxicsiont hkacli smiloyadciasthavs@seription of
(X a bile stations use th
each & eerflﬂg Fjoeﬁﬁ r‘? glé?enﬁsﬂﬁx]typﬁcaléqﬁ1lgﬁéemented as
an LEIIGB(ZﬁsUﬂREtU Bysbﬁt iR gtdtdd JirdEikf ergge trﬂﬂaybee individual
nmobi | e stations that use other PUCCH s (in FIG7) in
chipsgginarbilboondpialdy @utsinad on #3ingler ehinhe“fSéateqdopted
[ r ki@ -St hat »
here B I ERAEERIS L KER-LCOT R I G enty L0h S & uper L1,
or “uwabueSIt der;mbdi@ stadifderifl. ezAle&Os O[EnangiaZQ)rﬂnd

| G, 23, the ACK o rrence rate and.the
[018 B cdrpshie gy @ ehedetfunir i e SRt PP Soa Fighiged to LSTs,
and tiﬁ%léiﬁenttalﬁﬁ)ﬂ ehath onshi e ACKINARSL: drhotdSeral  purpose

5[0175] In FIG 22, a and /3 represent thresholds for
procqﬁ@gr@msgab@t szlb‘m( MACEr a1 DMXpuameture, utilization of an

FPG&O{;ﬁlleﬁ‘He? fantlhe ﬁvé‘l?r? aé'r?anyﬁi%% ???@%q@t 6156%%3 processor

wher@nmgbinhgdeioin tahﬁl C@aemg‘s the sioahy orus det @atiIIRT can be
output rotated to_ the right by 45 degrees is Iess
reconfpgpred is alei pessibdei on #1 transnits an ACK if "the Q
01881 S RLIt I8 e Bo LG CARE P (LbE r
[ 8giet ecti on ‘out pﬂt %oa?g?egﬁt 8?{ he r]iﬁ%t by%z)gyssé)ut to replace
LST’ sjeagree@suﬁ gifetteradvaaie e Bt aﬁdsamimolnelusmt itenh#dlogy or a
tran m a response S al (i.e. D i
derivfife Othst CRRBOIREHe T HERHAL of oS Hithr bhogiary out
functfet e%ﬁb@l@ qm@g&tatmi ah%%gothﬁe tdHoiBY y45 dﬁ%ﬁﬁﬁtlon of
Is equal to or greater than a and equal Fo or less
bioteghaplogy ts pbs7epPs$iblEI G 23, when the synchronous
L0185 ntgq\t‘erlesncce J(%)ms o, Jtahglpcgfence %59 thg ng 555%00%280796’
filed #2) CasbppVEY, 2007 hdapanesa Hascal mqqﬂn@maﬁ Nbe007-339924,
synchronous det ect i on out put of the desired si%%g al
filed gy Reesmber 8.1 2087di 454 dapenese | snt (4 rpbeabien No.2008-
268696Ksi1 BIGh B oBEX UB! 780§ NigsQlifS BealbdBicaBbns, d g
contlrast Wi t 0t hl%<s in FIG{S , tﬂ% eﬁ%ronggs ns, drawings
and alletracts oerreomqmrporrmtetdwhenasebyofrefdrengeeattémur ehbireties.
interference has power in the axis direction 90
degrees shifted fromthe synchronous detecti on out put
Indus@fial I)@plgiﬁ(gmgﬁgt signal, and therefore it is possible
to identify betvveen ACK NACK and DTX usi ng
{019G]hr eEBivd)| presgngnenwention ts applicable to, for example, mobile



[0177] That is, in conbination with, for exanple, the
scranbl i ng shown 20 in Emg@ﬂinent 1, even when the
ACK occurrence rate and occurrence rate are
equal, it is possible to inprove the accuracy of
commdeitdtiyn ngsteatsveen ACK, NACK and DTX in a base
station. [0178] Enbodi nents of the present invention
have been descri bed above. 25[0179] Al so, a PUCCH
used in the above-descri bed enbodi nents is a channe
to feed back an ACK or NACK, and therefore may be
referred to as an "ACK/ NACK channel ." [0180] Al so, it
is possible to inplenent the present invention as
descri bed above, even when other control information
than a response 30signal is fed back. [0181] Also, a

nobil e station nmay be referred to as a "UE, " "MI,"
"M5" and "STA (station)." Al so, a base station may be
referred to as a "node B," "BS" or "AP." Also, a

subcarrier may be referred to as a "tone." Also, a CP
may be referred to as a "A (CGuard Interval)."
35[0182] Also, the nmethod of error detection is not
limted to CRC. [0183]Also, a nethod of perform ng
transformati on between the 39 frequency domai n and
the tinme domain is not Iimted to | FFT and FFT.

[0184] Also, a case has been described with the
above-descri bed enbodi nents where the present
invention is applied to nobile stations. Here, the
present invention is also applicable to a fixed radio
D conmuni cation term nal apparatus in a stationary
state and a radi o conmuni cation relay station
apparatus that perforns the sanme operations with a
base station as a nobile station. That is, the
present invention is applicable to all radio

communi cati on appar at uses. [0185] Although a case
has been described with the above enbodi nents 10 as
an exanpl e where the present invention is inplenented
wi th hardware, the present invention can be

i npl enented with software. [0186] Furthernore, each
function bl ock enployed in the description of each of
t he af orenenti oned enbodi nents may typically be

i npl enented as an LSI constituted by an integrated
circuit. These may be individual 15 chips or
partially or totally contained on a single chip.

"LSI" is adopted here but this nay also be referred
toas "IC," "systemLSl," "super LSI," or "ultra LSI"
depending on differing extents of integration.

[0187] Further, the method of circuit integration is
not limted to LSI's,



and i npl ementation using dedicated circuitry or
general purpose 20 processors is also possible.
After LSI manufacture, utilization of an FPGA (Field
Progranmmabl e Gate Array) or a reconfigurable
processor where connections and settings of circuit
cells in an LSl can be reddnfigured is al so possible.
- [0188] Further, if integrated circuit technology -
cLADWES out to replace 25 LSI's as a result of the

~advancenent of . sen cond hpol ogy or a
L derf*\%@?\98m8’t“|%‘ia%?8@Hﬁ%%%%?/?mﬁ)ﬁ%%? natg ﬁr ally also

POSSkhl-£4ihe uea rdopfiguitedfiunptdad mobtrot infprmedgrarit? sequence

usi ng this techngl o%}i/. _Application of biotechnol ogy
defingd by ae plosHipISBIt HEEY] The disclosures of Japanese

Pat ent. . ARRLE AL ShiNer@DR7mABHIHEhe cBOrl infdrmegion by 1 or
~ Cctober 29, 72007, Japanese, Pat ent pl%a%ieggn wherein the
¢ "RalopB0TRR 89 9P ther| Ieendsh et EFGEFe28, *F007,° ard .
apanese .Pat.ent. Anplj.gakien (. 2ae8- o2 GBE IfEsodrick egbedn for
cy.céit%’bfgrvf?? %Og el udi ng the specifications, '
trardiasiongs thecomirs tnfacmstioraeddi ncor por at ed herein by _
~reference.in their . ] mi¢ AFYBhGal (¥Brmation spread
systSFPSTIHAE GOk ﬁfgl%péusiédek} ?g%%z%l conmmuni cat i on
andé}&ﬂﬁ{gﬁ&dlﬁy ceapit<di ng: a spreading unit configured to
spread control information with a sequence defined by
one of cyclic shift.values; -a scranbling unit

confrgur,ag) temmtssionl yppdigue antowling rib oflati bngrein said
‘2'or elgx/2),depending on -whet her. a ‘ipde @8 @,ending on the
scrogidong edt puligpitesdhe SPBHO] %‘i‘x@iuﬁ)n[h"}’e 0035)(:%1’1i c ShTFT T
ﬁalﬁﬁiéﬁu eterm ned fromthe index of the resource
EYUS&d Y or transmi ssion of the control information; and
a transmtting unit configured to transnit the

3. giog gllraidgg Qr.mat i on, S RESAGuaNstcBrlikg PbI Qmitbyll witerein said
. scrambling ur.lit muitiplie_s the control information by 1 or e’(’m? depending on the

. sequence defined by the cyclic shift value.

4;. The radio transmission apparatus according to claim 1 further comprising a
second spfeading unit configured to secondarily spread the contr_ol information
spread and multiplied by 1 or el™?) with one of orthogonal se.quences, whetein said
transmitting unit transmits the secondarily spread control information, and the

orthogonal sequence 18 determined from the index of the resource.

3 . - 1 ' . .
5 The radio transmission apparatus according 1o (_:Idlm 4, wherein a plurality
of the resources from which the same orthogonal sequence is determined are

indexed by the indices that are contiguous in the direction in which the cyclic shift

value is shifted.

6. The radic transmission apparatus according fo claim 4, wherein said
scrambling unit selects 1 or e dcj)cnding on the cyclic shift value in a plurality

of the resources from which the same ortho gonal sequence is determined.



2. The radio transm ssion apparatus according to
claim1l, wherein said scranbling unit nultiplies the
control information by 1 or ei(x/2) depending on the
cyclic shift value. 3. The radio transm ssion
apparatus according to claiml, wherein said
scranbling unit nultiplieé2the control information by
1 or e ('12) depending on the sequence defined]ab}/.thseiiid
7 CYCHeC raih fitariealissbon 4pparhiaisy aatotlpg dfis AR on Wheteld

" apparatus accoydi ng;d®o ¢l ai HI Lher e QBlik Shifgvalue is
Scra@gg%&ngﬁﬁ@ﬁﬁi Lé‘nﬁ%'t @gfﬁ ﬁgLP;rlg% to seco%ggri l'y :
shiﬁ%@ %?%?:E&h%&e Rt i eluralityarf thprasadrcan dromuphicl fhegame
y rel('/2) with one of orthogonal sequences,
orthogrevbsequenteds dFgRBMEt i ng unit transnmits the
secondarily spread control information, and the
ort hogonal sequence is determ ned fromthe in £, said
8. t heTlieesadio ceansBiisstor ApadRHS R "‘é%f é‘}f- e Smf
accor di Q..cl aj o WG Bidhré s ndr eldcky <6 inhtbe other o
S{’raf‘g’ B%ngsetefg’ni \?\#1:5}:1 “the same or t hogonal Afe%uen €ehS. the
the €0$ essBlimed selereinnthexeuhebyrthaganplntFIBERCe A AN 11
- contiguous.in the dir i J. o6 AN@sICYE leleh iftielrt are
WO EEPRMECESs ADf W%c?.yc@? S‘%ﬁﬁe V%gl "o transm ssion apparat us
respREGRIH HOBrHiRe € fidinig, twolresireessai d scranbl ing unit
selects 1 or eJ(/2) depending on the cyclic shift
value in a plurality of the resources fromwhich the |
o SampportheggnalnseeHensfadiss detedinged. claigp 4, TwhqgE said
radi o transm ssion apparatus accor dl‘ipggl [Fe2 ﬁﬁeﬂ!c{ﬁ] 4sing the
secarie spieadisgi unis cPlarbTiRgy SBHACS sBFeYE™ dnd™ea’ T 2) |
al ternately, each time the cyclic shift value is
orthogP¥Y SI5V°% predefined anount in a plurality of the
: resources fromwhich the sane orthogonal sequence is
determned. 8. The radia.trtanspicast ap apparpt uderein said’
10‘acc§qil8irﬁgmt' ga@fsgfsrsﬁ%f, %ag?elgn sai%ﬁgscr anbl i ng ugit o the
sproRiRCSit dsdsm enmende baving esougthds e Sefues dEApadpy
in the other of the two resources, wherein the sane
Cycéﬁtsh@g%‘éq- ‘sequence is determned fromthe two
resources, and two cyclic shift values that are
-.cl osest to each other are respecti-vely determ R8frein said
11.f r offhe herdiansrangBeiTile EPPaTatus Cec%%da%? o%t ransm ssi on
_ Secgg&)-%ggﬂtagﬁmagﬁgr ggeggat@qgé@ierrhming\herieﬂlgths@i &b dec orogonal
“Yspreading “unit bl ock-wi'se spreads the control '
seguadcar mat i on usi ng the orthogonal sequence. 10. The
radi o transm ssi on apparatus according to claim1,

wherei n said spreading unit uses a sequence havi.ng a.
12) engtils fhdicasarseiss ey BEPEENECEAEIN SHIP %ﬁémc]ycvl’ eéeig%i ¢querol
. value. - The radi $ (S 2hAbniR R kA $o the resource,
chagelorgf gy ?Wsﬁlﬁﬁl%ﬁgﬁ%w%%g?n sai d second spreading
andielcyHBEia veag R eerhividigon thesrittpl #haand he

ort hogonal sequence. 12. The radi o transm ssion

apparatus according to claim1, wherein a control

13 chanpgl usedadohisticangiiasisocofdigdieo ey | wherein a control
“information is ma

\pped to the resou P cli
et tsodsbUBE S BUPB P DR LS oAbl o Bk Surce,

: %% EQ?&i&\%ﬂifP LIANSTHSEHARaPPanmal ussaccoiniaigof ghe control
and g WY érein a control

channel.

14. - The radio transmission apparaius according to claim 1, wherein said -

) - : j{mi2)
scrambling unit multiplies the control information by €' so as to rotate a



channel used for transm ssion of the control
information is mapped to the resource, and the cyclic
shift value is deternmined froma resource index of
the control channel. 14. The radio transmi ssion
apparatus according to claim1, wherein said
scranbling unit multipliesithe control information by
eR1112) so as to rotate a_ 43 constellation for the
congelitionl foi it@ontrol orfotyatpe ke €agsees- 15, The radio
‘transm ssi on apparatus according to claim1, wherein
the control information.isa response signal_ of ACK or
15. NACKhe ralio trihenissidhapparansricssiing apparal u@h%éé’otﬁiaic%imr
- toclaim1, further. co gl Si )Q 2 nmodul ati ng unit
infosR AP iiraed S ROFSHSHERELP e"fcl‘gn?r ol information with
" BPSK or QPSK, wherein said spreading unit spreads the

nmodul at ed control  information and said.scr ' : oy
16. uni Thertadie PRRESIsEINe FABATIUY SHoRD _?OoF‘d&%“ﬁ?‘o?%!E‘%&%“B?m”
a mb@latind TnitoGABAHE LA kioROLONter @rkiogafuehiddn with BESK or
. conprising: spreading control inf rﬁ?ﬁtl on V\/I}t A ion and
- QPiequbercie ed preadipg wmitcypasads TRhFPCAUIRY FREA A "Pﬁ%{ >
fontrol infor | / b d@Fardd @hlbNirdeReattinty por ¢/,
S&“g\ﬁ’é?rﬁ@}ngalﬁmf%gggl%g tgélrrrégo&r Ceis odd or even,
wherein the cyclic shift value is determ ned fromthe

i ndex of fhe resqurge. us f m ssion of the
17-conf‘r‘iﬂm‘ieh?tb‘?%ﬂ%or‘}gn%ﬁ%& ,rdae%gn _ {Stﬂl{grsig the control .

i nf gpERtih o osRbRatFoaRdioIntiibphisequdnge Wedined;y7gmyelic shift

18. A base station apparatus conprising: a :
valggansmitting unit configured to transnit data to a

”Dbinh&ﬁﬁ"vﬁ%i 00 cBRRST AsSadoh byt I ane 8 T dérentiing amobwhether
station, “control information related.to lt'fpe data;on a s
an ingex 0BR Tesrarnvels asldedferion( BEBFI WeRElh SBI Titex gitgitoe
from e Yh&& SLfSﬁq f QL ik ARSI S kaRsiksian rEsponseatsl giatmation;
Whi'eh Pl ti piTed

S by 1 or ellni2) depending on
andwhet her the index of the resource is odd or even, is

ass Qg %}:ugg 18N & GPR AHARG A BERIpYiea By Undrte ™.
confi*§ "§ 6're€Ceive, fromthe nobile station

appar at us, -

1 g, A base station apparatus cqmprising:

a transmitting unit conﬁgufed to transmit data to a mobile station apparatus .
and ;;ransmif, 1o the mobile station, control information related to the data on a
control chann'él glement (CCE), wherein an index of a resource used for
transmission of a response signal, which is multiplied by 1 or ™  depending on
whether the index of the resource is odd or even, is associated with a CCE number;
and -

a receiving unit configured to receive, from the mobile station apparatus,
the respozﬁsé signal, which is a response signal corresponding to the data and which
is spread \%iith a sequence defined by a cyclic shift and multiplied by 1 or i
depending on whether the index of the resource is odd or even, wherein the cyclic

shift is determined from the index of the resource associated with the CCE number.

19. The base station apparatus according to claim 18, wherein the index of

resource is associated one to one with the CCE number.



t he response signal, which is a response signa
corresponding to the data and which is spread with a
sequence defined by a cyclic shift and multiplied by
1 or ei(xl2) depending on whether the index of the
resource is odd or even, wherein the cyclic shift is
. determined fromthe index 4% the resource associated
“with the CCE nunber. 44  20.The base station
apparatus according to claim 18, wherein the contro
_ tnformation j.ncl udes, re 18, 8§Si it edreimmdel edhtrol
20. of fli‘?en%a%t_ét?‘t,w% fpp‘?'ﬂaéusbgcgcé E&si?%tat |§ pﬁgi%{gaﬁ at us
i nfoRB S Cin PG dbDretbiticmadBgnmmine igormaiiirge i thadahi t ting uni t
transmts the control information on one or a
plurality of the CCEs with consecutive CCE nunber(s),
21.an drf, 180k RSN %Epéﬁ@lsraﬁﬁﬁ‘dhgeto ickaiasBh ovlared. s.widttrﬁnsm_l‘ttmg
first CCE nunmber of the CCEs used for fransmi,Ssi-@Of;mn
unitt trenspoist the| canfiob rRERTIGHOD 932086 %gguéaétsa?l on )
appar alpg AGCOLARN ad:mflhef gsder 1canpeirsil ngitia first
C°”ﬁ%§§?%§§?hg unfﬁhb%ﬁ%ggﬁked Io(ge read Lﬁnprecer?éd
CCE espdase 15t GEs use@ for Tapsmps t‘»g? P%‘?F%B%F%Fﬁ%“
‘according to claim22, wherein said despreading unit
despreads depending on the resource, 24. The base. .
22 st ath@magppakiah uspracaos dregding @) aieim 228 BT P IR 2
despreadj n nit. desprea j fCE used
despigrdics ARG RPEERERC B SEREOLTRe FRER O Pep e Al The
base station apparatus according to claim18 further

conprising a descranblin ni onf hguy, O.aid d di
23. des dhafbiecsiatig %Ié’ééﬁt%ﬂf’cggg%ﬁosémsl? : g‘ﬁ’a ﬁgrfgi s dephee e
i | AiRbyYs: @ee&hdidsg to claim 25, wherein said

IH“%%%%#%%%@ﬁ%gh%it descranbl es dependi ng on the

resource. 27. The base station apparatus according to

claim 25, . wherel id desghardbiang 20nivhe s eriattipesading
24depgﬁ]%ﬁ%3%ﬁﬂFhéﬂ€%% uged fo? transm ssi on Ofgéhﬁ ol
uni€ GREfrebdsi depemdiatg am. 128, COheussas ©rs raR{BRSAPpSr AU
. .according to claim18, wherein the response signal is

infoRMatioR i ed by 1 or el (' 62) depending on the cyclic
: shift. 45 the one of the orthogonal sequences is ,

determ ned fromthe index o he Ceg fupler EB@prising a
25.pasd st base oetiPH 2PRYE Séﬁg%ﬁgﬁhgsfgﬂgﬁgin129?rmhe?eing
desBrapl i unideonfighig tb Rizsuinmble the caveived cbsponee gapal-

ort hogonal sequence is determ ned are indexed by

i ndi ces conti-guously in the direction the cyclic

263N Hipdl $a8h1 Sheh aperadiveabrosing! af i ombapiis avbsrcin. said
,’accorglng to claim29, wherein the response signal is
desortntbipngiwdt depcrardlesdqpendng ORARTITSPYE el ect ed

depending on the cyclie shift in a plurality of the

resources fromwhich the sanme orthogonal seguence LS "
27. The base station apparatus according 10 cialm 253, wherein sal

descrambling unit descrambies depending on the CCE used for transmission of the

control information.

28. The base station apparatus according to claim 18, wherein the response

signal 18 multipiied by 1 or @2 depending on the cyclic shift.

29. The base station apparatus according to claim 18, wherein the response

sienal is second-spread using one of a plurality of orthogonal sequences, wherein



determi ned. 32. The base station apparatus according
to claim 29, the response signal is nultiplied by 1
or Ci(Th12), which is selected alternately each tine
the cyclic shift is shifted by a predefined amount in
a plurality of the resources fromwhich the sane
ort hogonal sequence is det®? mi ned. 33. The base
station apparatus according to cl.aim 29,  wh ' :
the s@s@bhs ortbogmal s4QyCPAFSHS BFﬁe’éEimB§ frpm Y RAeY cgfrtgée F%Séggcg '
in one of two resources or e2), which is selected in
the other of the two resources, wherein the a\?@mel‘t £ the
30. O t lTag Baal st8Pquepaetissacderdrmiordeinf #H Y ERanER Al ©
~ resources and_ two _cycl. c i ¢le@sestindeXed b
resouARal 15YA YN glers@ﬁ’ﬁe%rttlﬁc{%)ﬁlgi %ééqtﬁeef?ér%qhgg&??om the two ’
indi-ES QGRS usIBth th ercthch thet ayalis nhidiss shif@gpar at us
according to claim 18, wherein a constellation for
the response signal is rotated by 90 degrees by

o1 LRI 08 pppanes.arane e (Rdzpeeisshe e
g i : 3 idine : ic shift in
sigital ansuritiplied §y darree’ t 0+ & HEbISIS gg{eﬁt‘%%’dé%‘pg‘rl SRR
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a I?lﬁ?aj}?%?ﬁ ghnegrree%ogltreeg tlo the data on a control channel
det@hfin@nht. (CCE), wherein an index of a resource used
- for transmi ssion of a response signal, which is

multiplied by 1 or ei(1 12) dependi ng_on whet her the
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shiifﬂtgd By L& RANNEd 8 inco preslpgndithgrasoutche dat whighdhe same
, Ich i's spread with sequence 46 defined by a
ortigyminkcsegR¢Ifce I%MBWFSDI ied.by 1 or e3(x12) dependi ng
-on whet her the index of the resource is odd or even,

wherein the cyclic shift ‘is determned,Jr t.he,i .
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., device jncludes: a scr KL Jchic (B thwhightlosest to each

18 ‘ilﬁi?lﬁlﬁf"# E‘Qmat Fi%’ﬁ&ﬁs:“’gﬁ‘g‘%éﬁ% %#?grmnbdul ated, by a

otiRE LR idgva9deteidinedririeth¢ pF@yesowseas to rotate a
constellation for each of response signals on a

cyclic shift axis; a spread unit (215) which perforns,
B ot L3050 A e
A ) ' : e iplying th
cosyelbmibnuior tthg Msyﬂﬁﬁwléﬁaipﬁﬁ"&tﬁ‘g by s,e%eo?ﬁ%%f’rggx5 sprltel% ng Be
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resﬁ’???‘?ﬁ?%”i%?ead,' by using a bl ock-wi se spread code
sequence set by the control unit (209).

35. A tadio communication method comprising:

transmitting data to a mobile station apparatus and transmitting, to the
mobile station, control information related to the data on a control channel element
(CCE), wherein an index of a resource used for transmission of a response signal,

which is multiplied by 1 or &I depending on whether the index of the resource is

odd or even, is associated with a CCE number; and
receiving, from the mobile station apparatus, the response signal, which 1s

a response signal corresponding to the data and which is spread with a sequence
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defined by a éyciic shift and multiplied biy 1 or ¢/ depending on whether 'the
index of the resource is odd or even, wherein the cyclic shift is determined from

the index of the resource associated with the CCE number.



