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2F08155-PCT 1 DESCRIPTION RADIO COMMUNICATION DEVICE
2FOAND-BONSTELLATION CONTROL1 METHOD 5 Technical Field [0001]
The present invention relates to a radio communication apparatus and
constellation control method. Backgmupd Antxi0 [0002] In mobile
communication AR%| Automatic Repeat Request) is _applied to downli

R A TN e R A o BB R S A O TR OL

abbreviated to "base station") to ra@ig Fcommunication mobile station

apparatuses (hereinafter abbreviated to "mobile stations"). That is, mobile

stations feed back response signals 15 representing error detection
TedRsultsiof dawnlink data, to the base station. Mobile stations perform a

C (Cyclic Redundanc Checkéof downlink data, and, if CRC=0OK is

w“&b d (%é?iﬂ’ﬁsseer%rli%‘fgﬂﬁl&)?fé & ek A ﬂ@@(&&?ﬁbﬂﬁé&ﬁ%‘%rﬁﬁpmm
andandnif (€ REFOIS de foumD i@ hib érror is found), feed back a NACK

(Negative ACKnowledgement), as a response 20 signal to the base

station. These response signals are transmitted to the base station using
Badipfinkuoodtratichannels such as a PUCCH (Physical Uplink Control

nnel). [0003] Also, the base statiop smits, control informatiop for .
O SR it ST AL ah L o S B b Blagrdues) s
applihes! 2Eocohtreihfokmation isf tramsmitted dodhec mohbilerstaticos udiage  station

downlink cantrol. channels has L1/L2 H'aébLI/LZ Cantrol CJ,-IB]an els). ..
R R e PR Tl or s R Tl radio
corEfenmens) based opithe etdigrate phcohtsslsnfdrmationf For eldmpiaated to

“m@@ﬁ@ %!‘a]t/;'n%gng fol':l??trry.r,]grﬁgmﬁ%l i&‘?&%%‘é"@&é%ﬁ%%?)é gL ngs%/%égnals

0 occupies one’CCE, a L1/L2 CCH for carrying control information code
rephy s raie pfaydoceapiesingo COHS, & LIAvath forlesarying idontheke station.

Molpfermatien, ged Qr‘fxFh{aée@I&z@(‘%fa%'ﬂi(‘?sﬁ%%%ﬁ%g’@&lz% .Scrf;ﬁf_éwnlink

for carrying control information coded by a rate of 1/12 occupies ei
datgeCrml AlSo Citfen @ e 19/[L2 wedupies al plarality oFTCGES uhd CAESI3Back an

ACQEC ME‘%{%%@%BJ@/&%%&' arg consequfive. e Dase slalipn generates oy s
a LI/L2 CCH on a per mobile station basis, assigns CCE's to be occupied

fowppgizmpdpock a NACK (Negative ACKnowledgement), as a response
signal to the base station. These response signals are transmitted to the
base station using uplink control channels such as a PUCCH (Physical
Uplink Control CHannel).

[0003] Also, the base station transmits control information for carrying
resource allocation results of downlink data, to mobile stations. This
control information is transmitted to the mobile stations using downlink
control channels such as L1/1.2 CCH’s (L1/L2 Control CHannels). Each
L1/1.2 CCH occupies one or a plurality of CCE’s (Control Channel
Elements) based on the coding rate of control information. For example,
when a L1/L2 CCH for carrying control information coded by a rate of 2/3
occupies one CCE, a L1/L2 CCH for carrying control information coded
by a rate of 1/3 occupies two CCE’s, a L1/1.2 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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by L1/L2 CCH's based on the number of CCE's required by control
2F0trkd?rR&tion, and maps the control information on physical resources
corresponding to the assigned CCE's and transmits the control
by informatianC B [0004kAls0o studies aianmderyay Conap ketueerdCEE'scontrol
. fand F;UCCH's Jona one-%&-?one basiﬁ, to yse dovtvnlink communication
EOLIAOL, Hidie MIGRAitHOG: TGP AR IHAL8 Xtation R Hidbe Tesources
corstatiansiio grepart thé PUESHsitalbe OSE for tiarsmissinoitkespavse control
infc?i n&agis x%see Non-Patent Document 1). According to this mapping, each
mo |Ie€i  station can decide the PUCCH to use to transmit response
[008ighalsifiem the dhobite statidierfram theCGE's aorespdndindsta pyBical CH s
resources on_which control.information for the mobile station is mapped.
o e B ot s SRR Ee S e e Ropsourees
efistation orva thhysicalgesturge, basedaomb tve CEE torrespondimddosdations fo
8'?%’%59 Ilg on.which trol information directed to the mobile
repstationglis ?njsa%%g%& igrr%gaungﬁife?\%vﬁetﬁag%% Sclc?rzrlegeri)cornedglﬂa?cs)ea %Ws%é%i (see
NoypeSatred ob odicheoonttdl infofmatiohidigected tdihe mopjénstationdd mobile
(afTAPRES, IR.CGE #0. e mepile station sdecides PUCCH #0 assaciated
° avv_lth CCE_#EO f’;ls theePUCCH orcihe mo iTe st(:ls?flcl)ln. ﬁ%g?%ree%%ﬁl&eg rom the
mohensCt s 20 conesponditdiic physieap resdingesormhidiedongseburces on
whigfProoationiditeciedh 46 e Fapbile.siataniis manpsy %ge_&%%ﬁsito $

#3, the mobile station decides PUCCH #0 associated with E #0, whic

cacly fHe BalEstthiPniie? Pih €CESRO 16 TEEA3 akrtha PC o fdlehstation on a
phyBRbile SEdion, anda When LGk Troresperding e Ry sical 1HSOUERE Alkource

which control information 25 directed to the mobile station is mapped are
on GOEH (9 TCHE #1 fMRnAidBile Stafilt detiddd PUTTYL#4s43sbtiated mapped.

Fo MithGlpke#4, which iTthe é@ﬁlk%glmﬂgfﬂa GG 4ito COES (@8 BE which
PUCCH for the mobile station. [0005] Also, as shown in FIG.1, studies

contral AnENRAE tH Pefbiat tobid 030 m it king 18y 4 eliding Rsitrality @F E #0,

the'88RORRS Signalmramadriyratitycefimoahile slatiensidaing ZACKLRI0O AV the
Carrelation) sequences and Walsh sequences (see Non-Patent

PUBGHmEM 1§16 PR RiTvos \WHOW2, P Fopré8Ente s WARIh s&iehcd CE’s

corvdthhasenuenseplrngil af A AsisbowsninalGH .db & reeRig stationofirdtirected
a response signal of ACK or NACK is 35 suté'fct to first spreading to one

to BEBa Y FACURBERER pilna° Selderd ionfth Brid) Mtmobile station
de dregueroydamain. Nexlc the: EeSPRRSE CE #0, which is the smallest number

in CCE #0 to CCE#3, as the PUCCH for the mobile station, and, when

efore,
h

CCE’s corresponding to physical resources on which control information
directed to the mobile station is mapped are CCE #4 to CCE #7, the
mobile station decides PUCCH #4 associated with CCE #4, which is the
smallest number in CCE #4 to CCE#7, as the PUCCH for the mobile
station.

[0005] Also, as shown in FIG.1, studies are underway to perform code-
multiplexing by spreading a plurality of response signals from a plurality
of mobile stations using ZAC (Zero Auto Correlation) sequences and
Walsh sequences (see Non-Patent Document 1). In FIG.1, [Wg, Wy, W,,
W3] represents a Walsh sequence with a sequence length of 4. As shown
in FIG.1, in a mobile station, first, a response signal of ACK or NACK is
subject to first spreading to one symbol by a ZAC sequence (with a

sequence length of 12) in the frequency domain. Next, the response
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2F08155-PCT 3 signal subjected to first spreading is subject to an IFFT
2F0gayerB€Fast Fourier Transform) in &ssociation with WO to W3. The
response signal spread in the frequency domain by a ZAC sequence with

sigdsequeneeilenath of 42 isgranafpipned Qi h{AG SRAUENE WIth Bnverse Fast
sequence length of 12 by 5 this IFFT in the time domain. Then, the signal

FourisibctaansimanprT id5SQ5idi t9 s&dshd Yord QdiMG using’'s igiglnse signal

spr%%@uﬁﬂ%ﬁe(\fﬂit&qs@%y&m&dﬁmgib @(f Eh(lfh%d;%@ﬂﬁreﬁ@ﬁ?rhsggéﬁi@idé length
llocated to each of four SC-EDMA (Single Carrier-Frequency Division

of %I%Iﬁf)lérﬂ%%g%g?g ofs %%@Hﬁ%rﬁ}'r‘%%éﬁ&é%%%lé%%ﬁhé}f 12 by

thisnobiky stations aing spieadalf. usimg ZAG seqgigneasang Wedshto the IFFT is

. Here, diff t mobile statio se ZAC sequences of
SUBJEE ol ASRTSiA DRS4S (S o oMAIRT SCTH TRE Syt Uhit afguence

le n@rhlifterent. Walsh sdquences: ekignesthe keguerncedengihtetiZ&Ceach of four
S ces.in the time domain is 12, so that.it.is siple to use twelve
s L R T A A S 158 TR G R R shsafesymbots
So sante ZAGCisequencer #dpoythe saouencef lengt ah¥lalsh sequences s spread
4. so.that it is possible to use four different Walsh sequences. Therefore, )
s e S L e A T Gt TS mobite
stamarimust farfyceighty(12xdy vespodsE csignals frdne nmblbfie stdtierss.i20the time
dorggsg%m 1!.%9’ al%srt]ﬁ\(?ncmc':lli '1S1§}%'td|%§;%r uonrdecﬂ'\fﬁgrfgrrltc fzﬁsh sequences.
multiplexing a plurality of referénce signals (e.g. pilot signals) from a
Hepturdhiey efqnobite datipiis (de& NohRaters Dociment 2)nds shonaiinis 12, so

thak '8 I ig&Qalsﬁé%f&%n%%mt&fgecsxgg%%egg%%f%e@%% AR RURL <o
and R2, similar to the case of response signals, first, the reference signals

to 28 &re abjecttedirdr spredling iithe Fréguesoyudarpain bikssectlence quence

LeaRYINE SRAREITRIIPE R 460G Seguane;iin mseaienes 0o aderorent
in the time domain. Next, the reference signals Subjected to first

W adghe sditigcare subjdch to 9 IFF Tiinaas ddeitkiow withuorthatjormalenvironment, it

is Ssouenses (yith.g seqnenss 199t .af3nlhe, F%@E%Le%%?]%?z?z': €l sponse

_ sequence. 30 The reference signals spread in the ffequ omain are
sigaghvdied by ofhise SEAT B IBAC sequences with a sequence length of 12 in

[0dbe imeadomain, Furher, these pignals sukjested o IFRT e SHRIeCESP code-
second _spreading using orthogonal sequences [Fo, F1, F2]. That’is, one
mulsialeéa esiyiasaibeatdd e fHeR SCLRDMIE slin®ols ket RisadRofrom a

pluMitariy.£3n othes mokilssiatians allogaie QNA refgrenseional o Ae& own in
FI(%YEbiCr)ilstgg’cisle of generating three symbols of reference signals Rg, Ry
and R, similar to the case of response signals, first, the reference signals
are subject to first spreading im the frequency domain by a sequence
having characteristics of a ZAC sequence (with a sequence length of 12)
in the time domain. Next, the reference signals subjected to first
spreading are subject to an IFFT in association with orthogonal sequences
with a sequence length of 3, [Fy, Fy, F2], such as a Fourier sequence.
The reference signals spread in the frequency domain are converted by
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, Fy, F2]. That is, one reference
signal 1s allocated to three SC-FDMA symbols Ry, Ry and R,.  Similarly,
other mobile stations allocate one reference signal to three symbols Rq, R,

and R». Here, different mobile stations use ZAC sequences of different
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and R2. Here, different mobile stations use ZAC sequences of different
2FOBEGBEGE-PCT 4 cyclic shift values ith the time domain or different

orthogonal sequences. Here, the sequence length of ZAC sequences in
cyciiie tymef demiaiassid2iiso tthat itds passible taigser buelve BAGSeIUeBgRS nees.

of cyclic shift values "0" .to "ll,” generated from the same.ZAC sequence.
Hetg S L R o At ot OBSRS SelbaNsels SPMATR 1§ 12: s0
thapossible dedibécthree sdifferent orthagonalgeguenced. dhelefosdifn aalues “0”

ideal.communicatiop _envirpnment, it i sible to code-multiple “
o PR R i 1A THeTaHe StrCe RO A chite Shitne a5 ence
ten Aghshévwmin RIG® o seVesegymboks of So, i, IRO R1iRPoSRibhd b0 83 three

. cform on mbol. OOBiHer hereds sulstantially no cross,correlation. .
i e L o S TS i VAl SOl ata gy cation
envthie same ZAC i sepuenidd e Therefote; imudhijoleal comrhumisatibnrty-six (12x3)

refgﬁﬁl@g‘g}%taﬁ Rlurality of TespPNSS I,?'égnals subjected to spreading and
code-mu

exing by ZAC 15 sequences of different cyclic shift values (0
[006711), Sansbe separatddinl thectiee domainlsubst&ntiafly, Whtholk:, Rz, S, and
S, tgrcode inteference, by correlation processing in the base station.

[0009] However, due to an influence of, for example, transmission timing
[00@iftkredterin mbbile dtatfionzsambltiadltpath detayedsvavekitaono phiratinn ZAC

se qALIESPONSE §IgRAlS fromya plraliy ot makile %Ea&i%@ PRSANRYS INVE zAC

at a base station at the same time. For example, if the transmission _
SCAfRM of alresfioiNdeé sighanspiéad By thHe TINC HéaDetitel 6p napelit shifp lurality
of MalpenQeisdelaved figodheicarephransmyssion B'Huegﬁnﬁig%rﬂﬂt%oey ZAC
e

peak of the ZAC sequence of cyclic shift value "0" may appear 25 in )
se qyéeetio nolifdb\RToR tHeYZAS sdtjhente bt tytlictonittvalfar Persppwrated in

thelf aiasPoRYEsIanal sRseathbyathe ZAG 3eaHeNeR ef yslic shiffvalbg e, by
has a delay wave, an interference leakage due to the delayed wave may
COTERIIEAP Th RFR et BfoiMWiRAdY i6r Mt e sequence of cyclic shift value

(0019 That sy ivthesa gases, the ZHG seauencsrof fyelie shift 3@ valugndmission
is interfered with by the ZAC sequence of cyclic shift value "0." On the

timiper fHIAT e tHAnSARSEN Sifhe BF a 18&hoRed AR sikeBy thaves, 2

pluéAG pequense oh sychcshiftsvaiten1a i eerlierthasftheoBoreectations do not
transmission timingt,éthe correlation peak of the ZAC sequence of cyclic

aIWEhi AT #1 2 ndy Bibteat RS diteblion Rl o thet 2Acexample, if the

fransmission timing of a response signal spread by the ZAC sequence of
cyclic shift value “0” is delayed from the correct transmission timing, the
correlation peak of the ZAC sequence of cyclic shift value “0” may appear
in the detection window for the ZAC sequence of cyclic shift value “1.”
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
0.7  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 fransmission 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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35 se%ugence of cyclic shift value "0." That is, in this case, the ZAC
QF%Q & of cyclic shift value "0" is ifterfered with by the ZAC sequence
2F08155-PCT 5 of cyclic shift value "1." Therefore, in these cases, the

of separatiosh fferfewhanceldégradés: befueen dorespeonsecsigos spreaddaration
ZAC se%uenc% eosf cgcltic shift value "0" and a r.esl{) nse si%r(lial ggrea}ld
n

the [
pc{t?f/) the' ZAC Seqlience ofec%ﬁg%hﬁt \faelﬁ%qﬂ.s'eTﬁétgls? if 2RE sequ ciese ZAC

Seqlftﬁladja@fe_m}cydtic shift vahles afé liseddthe $epgnaim p@m(aﬂmapsmdf by the
2 AGRINTE MR T SediRe VRS oo ERhl 302 LA R ces of

of response signa e co e-mu?tlplexed by spreading using
adjsegudnces;lacsuficiéntveyolis shift valseddiffdrence fisgatielic phifformance of

r esg{)‘?{é@li H‘i’é’i}?ﬁ b@etgleae&t'he 10 ZAC sequences, to an extent that

oes not cause Inter-code interference between the ZAC sequences. For
[0 @&iImpléhwtrivthe diffetéHcea batwddn acydlicrshiftyvatieswopdACe signals are
SEIHENEET IS 20 BYY Sht £AGSEAHENGES A covelig shift values Gl '8, C o o1
Cov"6," "g8" a%d."lo"o c;s/sg%c shif?sgaluescg’el," ??C %a "7, v and ient cyclic
shift 1 vahonget trive Z ACesegpiehices bfléythiters shifi vapues fde doWepween the

7 ARCNRRL IRr U st sprgading. ot resRPNESSIANS ¢ 6T &fof @r-iﬁéééé( afﬁl??rf erence

sequence with a sequence length of 4 is used for second spreading o

belEgganskesigrdls Sit 48 pBssible t& ebdecmuRisiex” hrnithanifiagionrbetween
cy dBA)IesROPsRsignAis 1A roehile stations. POLL] HOWRVErA3S SROWRRes of

FIG.1, the sequence length of an 20 orthogonal se uence used to spread
oy Ghferehtd Sghis is® and-therbfore Senly thre@ diffd@ntwrtasgbisashift values

«1,seqyences tanmbe usedyisprepd iatergrea wigRalsz KensegueRtb WHER yclic
a plurality of resgoonse signals are separated using the reference signals_

shifh XAMUAFIE 1 Bnly faxithtit SéfHiReA i35 Pespaigs Ggfasmrarne signals.
Thétebiestationswanshe cagecaz sultiplexed cThatiscthiegWalsh 4 is used for

sequences are required amongst four Walsh sequences with a sequence

SCGBAYh B 424 R fSEPORS SV AT Hsquiinds iPASE NS fooa 2y argsultiplex

m athienk HCHHFPMA- sybob $BWB IR FiGe 1smiava be FederraddpiassthiiBns.
0( g Block)." Therefore, a spreading code sequence that is 30 used in
[0 éﬁiadm%wgmbmmé PYE uhlts, [ terbreli ate4ubREK- WAdeth of an

ortpreadigeefe sequence. 1 {0013k AMBG cSHidIRs AIE HRERIWRYHO defintherefore
eighteen PUCCH's as shown i{] FIG.2. Normally, the orthogonality of
onlyd 6ﬁ§ed§%5%nao%}1%ona sequences can be used fo spréad reference

signals. Consequently, when a plurality of response signals are
separated using the reference signals shown in FIG.1, only maximum
eighteen (6x3} response signals from mobile stations can be code-
multiplexed. That is, three Walsh sequences 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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collapse between mobile stations using different block-wise spreading 35
2F0gdde-Béduences, as long as the mobile stations do not move fast. But,
especially if there is a large difference of received power between
respb082.55:RETE Grespansk:sidnalsdfomebpldrality Rftnahile stationsatan,, one
resb%l)%es éstg}io&ione rggp&qg?fsilgcnc?lwm?y ge integf red with bﬁ/ anatheri bet
esponsedignal Beween  moblle stations Usiig the SaRTE Block (e between
modpleading cosle seqgehees Hoe dlawiple;iveFi@2d response signatnce.  For
using PUCCH-#1 (cyclic shift value 5 = 2) . may.be interfered with.by a, .
ex e S S L R VG Gy s RSt vave
= 29tudies hre imidefwayl tor Ude bhye corsteiationsshow un i F¢GERWHEH BPSKCyclic
shiﬁ ys§ gs:_tfbimodulation scheme for response signals, and the
constellation shown in FIG.4 when QPSK is used as the 10 modulation
[ 00dchemeMoorespodsessignals: (sber Noni-Patens Dodumenn3) e INdnePateino wn  in
c t ligit I Il jon of ACK/NACK Signal.i .
Fl(gsuwgﬂuéﬁggf%/%%qggp%?cl%#gg%_lﬁ%ﬁ&séﬂc%e f%gr}%sfﬂonse signals,
andG1thR 19P8E R 249/DogdRVIL 0724381 Zip) 15vNor-PARPKDIsument2: as the

moMUILRISXING fapADY 9@%8'&%”& é%glﬂgét%*(ﬁ&{f‘@ AGreRL Y Reny 3).

(ftp://ftp.3gpp.org/TSG_RAN/WGI_RL1/TSGR1_49/Docs/R1-072315.zip)
Non-Patent Document 3: 3GPP TS 36.211 V8.0.0, "Physical Channels

Nof0fl2 Madulption (R&lease Sm 51¢P: 1200 (PP  RIRP-QILTPEFE/ 200K /N A CK
20 09/Rel-8/36_series/36211-800.zip) Disclosure of Invention Problems to

SiggeSolved by the Inventibn [0015] An example EakB 4vill be described  Uplink
(ftP9IaphEss herorsteliaiion Resshown IME R is Useth IR MRAUB® 339 7ip)

response signal. Also, an example case will be described below where
Nognbatobile Sttt randmits™ e &plsida signarasihy PUCOH #1qfls  and

A CHEZA angsanother mobile stafign #2 transmits a jgspaRase signal using g
PUCCH #0 (in FIG.Zﬁz.gln this case, the base station performs the

h
(Rl tfid chrBlafih bt essidtld/ 3 ddtihgddtssivdetr the 315 2ip)

Nofegnarse signalfiem mobilestation #§ and theg responpe $igeal ftoMinnels and
mobile station #2. At this time, components of the response signal from

f
MogBiE QhatidR 8 AMy 16k in thERorrédBdn dutut’ {bPredeipe trg/Specs/2007-
09 P Signeakef paatile-stien ghl, and interfere with the response

signal of mobile station #1.
Disclosure of Invention
Problems to be Solved by the Invention
[0015] An example case will be described below where the constellation
shown in FIG.3 is used to modulate a response signal. Also, an example
case will be described below where one mobile station #1 transmits a
response signal using PUCCH #1 (in FI1G.2) and another mobile station #2
transmits a response signal using PUCCH #0 (in FIG.2). In this case, the
base station performs the above-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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35 [0016] Then, when mobile station #1 and mobile station #2 both
2FO8artsipiETan ACK and the base statiGn receives the response signal from
mobile 2F08155-PCT 7 station #1, interference given from the response

staSignakef mokile stafiep #2 i thesespARSe-2gnakel g1ohile sfatign#ildSstation
as follows. [0017] That is, when the ACK and reference s \Hgnal transmitted

#2 Hokh enfEsiRe BeficheRe bR [V B tHethide  StafiofPHa % thannel, in

[00the] 5 hase statioRnd iesReNSeSIoNah Feiesarieddy (phrphlfl2titted from
reference, signal represented b é’l +{£11/42 are found as a correlation
i

mobihe i HboE Ssfidi Qb BB CHA ANl fh §hareel, in the

baswhare b, signalspbare mepilaistadipn#dmass Bychannglibetveemmalierence
station #1 and the base st tlﬁ% nd are found asacorrelatli)n output, in

sighid TeRfsebw AP BT th fe BaSO@UEHIACoARIPUL Of

moBise, Sft/b]ﬁ@ﬁh#P\CKI%’I&[eIiQYGBC@rSIgﬂﬁidtaﬂsmiﬁedﬁféﬂr’fInml@Iiﬁét&tMEa the
. #2 are receive the base station via a channel, |n the base station, a

51 £ BB RpTiUR: FopPALe M BUr AL AR 2 T < Ao frtation #1

andresponda signalaofanobie statien #dandl, azcs)mapomntelEtﬁepresempm,byn the

d t£'_1+4)h2/V2 |§ four}d as nbe[fer?n etome ref(i} ce Si nal of mobile
Clefatioh A TH'ThE 6 &lation ob pu ot mobﬁle Stiot Sﬁl Iélerge h2 is an

[00éffdctivéséhannelhinm case WIﬁH{e thedsignéts émooe mdhjle statiens#dtted from

cha Ib%tV\éggn m tﬁe%lonb#% eansog the base station angll in the

nnoﬁea asthe correlaflon ou pu fion wmdlow for mobile sl% Ioh
bas20 #1a|r1¢he basecstat;mmcﬁmlg]e\pMNMerb i little dlelpyh8ma@ chiannéund  as

il h I
it T S Tl fpoonent
reph@mdr:m bYk(élrei()t@/ Reis dio wBK dromm raobike siatidn #1 and fACGK fromignal
of HOB 'Fezs'f‘xﬂ%'ﬁ%leﬁ‘rﬁl%ogﬁl E% }‘\?/2 andﬂlﬂvfﬁl?%P%ﬁ%ﬁ%'%aﬁé‘%sﬁ?”seﬁere

signal represented by (-1-j)( erence signal represented
h2 By qa1Fdeh)a hea fodndin thés@owélan@rfb@ltplﬁlmlmcfbﬂ@ismﬂ@ml#lsiatl011

#2 %Q@&J ST REISIRG, D& e EreNesHRMReNG Bl IWEN, fﬁ%"‘tﬁ@elﬁgg of ation, and

obile station #2 to the ACK of mobile station #1 (i.e. the Euclidean 3
lealjistantbarent (e145102) Byt tHE syAcHrenbtis dEiertivnid ee Ba@@lstbtmstatwn
#1 s represented: by gquation 1. That is, when both mobile station #1 and

mobile station #2 transmit an ACK, there is no inter-code interference

[00d&tveeWinenatie B8 mbblidtdeatidelaY oorl the Aok BE mebie satibirasmission

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 are code-multiplexed, in the base station, a response signal
represented by (-1-j)(h1+h2)/V2 and reference signal represented by
(1+j)(h1+h2)/v¥2 are found in the correlation output of mobile station #1.

[0020] Therefore, the interference component given from the ACK of
mobile station #2 to the ACK of mobile station #1 (i.e. the Euclidean
distance from (-1-j}/N2) 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]

(1.;.])(“1“-}11—}12)20 ..(Equation 1)

V2 h, +h,
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[i] 35 (1+)) -1--h'-hz)=0...(Equation 1) h +h2 2F08155-PCT 8 [0021] Also,
2F0Renhdbile station #1 transmits a NACK, mobile station #2 transmits an
ACK and the base station receives the response signal from mobile

[ooStation glsdnterferenes o thedespense sigeal ©f mokilg (satign #2110 station
the response signal #1 is as follows. 5 [0022] That is, when the NACK and

#2 eRisRtdSighat Yaksmfttbd honb atfooile Salon9Fr HreSreldiivéasy i signal

froBASA Shationyaaia €hanneh prihe chase Sgionha respersesSignNalal of mobile
represented by (1+))hl/V2 and reference signal represented by (1+j)hl/'J2
stabdiniPalls dGTRRARh Y8t B Afobfid Slafisi#1. 10 [0023] Also,

[o0&begn the ACK anchieiergrcelsigrel taasmittectiiomn snabile staiion #2ed from

te received by the base station via a channel, in the base station, a .
MO B O T e e B L DRI fo RARFA SE AR Totnectifihpe ] in the
baskespanrensignaleabmobilessiation #p ancka campenent: representedibyeference

. (1+))h2/V2 is found as interf to the ref ignal 15 of mobil
1o QR B 1 48 Bobitior BB ICo Aot e 7 [O1S4] FABPersiptt ©f

mobtiensthei DMEK. from mobile station #1 and the ACK from mobile station

re code-multjplexed, in ase station, a response signal .
[Oofie%pfese%tesg ’oy\ﬁ%ﬁ(hf- f'2)/'%|-§anoa Peierlé%%er fsnlngcnﬁal i nrféslseﬁrtzéﬁsﬁvtted from
mo {lit) (hi+hi2)AV 2 Arerfound inthd doyrelatiomasetpithofo20mabilecstationl #1in the

[902?11 Therefore, the interference co

mpanent given from .t CK of
54018 Llon 420 B VALK o1 GBI Sion bt {15 CAE ik o0nd 25

moDbi
intgi$tanos from (he)yDpnntve Sychrerfousodetectiontinthe basedstattomponent

. q Ay . : s
re R e reacis 49 L PR B TEEEUE £ srgna
of intdriéeesicd inmyfieigivén feom thet XOKoof mobild stattohes 2t e NACK

[oe%fd?obii%é&%%?&%ﬁ%lIﬂlﬁﬂ)e11\?‘Aeﬁ2f/é£_}212%b-iiE%@EPM#1“Lﬁ@2?t¥1e ACK

v-2- 30 [0026] Similarly, when mobile station #1 and mobile station #
fropotintedrismit4aURaK $inal cas sHewn idtépletion. 3 imtdheodrse  station, a

res%%q@reg'fﬁnal represented by (1+j}h1-h2)/¥2 and reference signal
represented by (1+j)(h1+h2)/V2 are found in the correlation output of
mobile station #1.

{0025} 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)/N2) by the synchronous detection in the base station,
is represented by equation 2. That is, when mobile station #1 transmits a
NACK and mobile station #2 transmits an ACK, significant inter-code
interference may be given from the ACK of mobile station #2 to the
NACK of mobile station #1.

[2]

(1+j) 1_h1“h2 __(1+j) th
V2 ( hlmg)_ V2 (h]-mz

[0026] Similarly, when mobile station #1 and mobile station #2 both

)...(Equation 2)

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 #1 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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does not occur between the NACK of mobile station #1 and the NACK of
2P0RIaBHBSTation #2. Also, when mobil® station #1 transmits an ACK and
mobile station #2 transmits a NACK, as shown in equation 4, significant

to e INterkcegenistieranss smay e given from the NACK of mobile station
#2 2F08155-PCT 9 to the ACK of mobile station #1. [3] (1+ j) 1-h +h-

[3]=0...(Equation 3) v2 h,+h, [4]}5 (1+) -1- hi h 2 -2h, (Equation 4) z /// h, +

hz [0027] Here, taking,infa acgoury that ARQ is applied to downlink data,
3GPP-LTE definesﬂ'@;t’w%\tawl tprpr Fate (e otiniink)data
to 10%. Th

transmission is aroun tis, in ARQ of downlink data, the
[4]JACK occurrence rate is significantly higher than the NACK occurrence 10
rate. For example, in a mobile aommun_iccii:n system in which the target

error rate alink géta tansniissiol is sétte 100p dhg oK)
occurrence rate is 90%, while the NACK becerhgrice raté is 10%.
refore, in the above example, there is a high .possibjlity that .
1007 LD ot AR PR CARRBH T Tk i A Lo Donea alinlg data,
3G B dimobil¢estaiton #his an ACKtaipaltis, dhese is@tighprassibdiyrhal data
when mobile station #1 transmits a NACK, significant integ-code . .
tra R R b aihrdclBy Mhfation 5314 iveh fuhn tA<boNad grdfta- the

ACH oobile station #2 toghis SAGKa mthile lihgheeis thlow possly Khaiccurrence
R FERIEFREn PRSI ASK NG OSSR 80 b v
crrof mm@lemmiqm#znﬁdltkis MK. Thatsisy ifwarens ssposgibility thatia the ACK
oA e e unergee gt A Sl e
ThaeaBKehaimart INC K bPharefore pupl 6ill ridwr ¢here i al;i@s?uﬂityﬂﬂa’ﬁﬂﬁ athat a
s A P T M SR AR s
of mokiloo28}ienvitl tf the Aok, it IhiHerefotb e disjechogthe predeiity that,
whilVerHign Q. Provide,a ragio Commuteation appargius and.Aensiglatige code
interference (represented by equation 2} is given from a response signal 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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30 control method that can make ACK received quality and NACK
2FORESSNdr quality equal. Means for Sdlving the Problem [0029] The radio
communication apparatus of the present invention 2F08155-PCT 10

cm §BROYS 2 ERRfiGUAtion haying.2 firstsrreading, aetion (Rt ReM DSy e rforms
. Tirst spreading of a response signal using one of a plurality of first )
firde joéredénBallan bECSE9A e d Rl cHShTHnOMSecalist dFigifpdidnt of first

seqaxaliecshiftivialuess arecong.sRieading sectiap halk REHOHBS SRONGES different
spreading of the response signal subjected to the first spreading using

cyie SR DINRINY bf scdhtcushteading afé TinBgdhal tPsaEM BiResccond

sprandia oreiating sestiomn tRat withi refarpnae 4o finst cansteligtionioh a fiksth e one
response signal group,formed with response signals subject to the first
of %&E%fcﬁ}ﬂdw% %%?Paﬁﬁé%mﬁﬁﬁo%ﬁ%ﬁgsqﬂ{i#&%w&é@s HE8cBHRF1pand a

rotgongelaton af aacond Mespense sighalgraugifeimed yWibIIRSRONSB! a first
signals subject to the first spreading by other first sequences than the part .
1B pRIIT) GTAPSERNCes! By iR dbteb 10630] WHEC! [0 the first
spreansigllaipracontrol eiethedfithe pkesantinventiog: iclvdesadist a second
spreading step of performing first spreading of a response 15 signal using
COSRET B Ayt of RS ShqlEHRRR that bl be BEPtRatEd TSt SAL offaponse
sighetausd pfaiffereint diickic shift vaiuesba satandfispeeseng step ahan the part
erforming. secaond spreading of the, response sjgnal subjected to the first
of B RS oS R LIRS that e
[006@hogoitdldo eashtethetj@nd acotating mteghof] wili 26hrefeseacento ddivetntion

. constellation of a first.response signal group formed . with response
e e C b P e SOCLing B STt BriRe  pEvag Jinrs 2 response
$1gsebuericas, rotating a g8eoadi tpnsfellationsofqisecersd thesponsetsignaparated

fro@OWR I9rMeq withyesponge 8'!9”&‘!%%‘%%'3{“ ch’y]fc*l‘?cﬁrséth?ﬂrei‘}%’i%%?y %Econd
Irst sequences than the part of the plurality of first 25 sequences, by
spramétyglegraesy Advertagedcng Effactod Inpentich f@031] Abcomtingdoshesignal
sutfJiRReqt inyention hisPasyibleia inake ACK, feceed audliv and No-Kecond
eceived quality equal. SO%EH:?D sgllfp%lo 0 Drawmg% 03231 % ot secon
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 constellation of a second
response signal group formed with response signals subject to the first
spreading by other first sequences than the part of the plurality of first

sequences, 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 showing the definition of PUCCH (prior art);
FIG.3 illustrates a BPSK constellation (prior art);
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FIG.1 is a diagram showing a spreading method of a response signal and
2FOsfeseCE signal (prior art); 35 FIG.2 s a diagram showing the definition of
PUCCH (prior art); FIG.3 illustrates a BPSK constellation (prior art);

2F08|115FGE.’$T1Mst'§!{13e‘§_ Wustpairs &, Q82 G9p5tellatgn (prpr art), FIG.5

is a block diagram showing the configuration of a base station according
to Embd&irdent 120ftheckrederg inventionViEiE. 6t kca ool giagiaem of a base

sta SOAVARG 8h8 AN HgUEARD SfRdRPRIIG £ 3 FLAPPBREAOHINGHQ Fmbodiment

1 of the present invention; FIG.7 is a diagram showing a constellation

changBX&dbrifing ©! Ehbdthsiamn 156omeFedentsavdhgsns g gof 2 mobile
staiﬂaﬁt@é%%?dﬁf’g%C@ﬁ@é%llﬁtiﬁexﬁcms@iﬂyet%Eé@@ﬁ@iim%tnéi&ﬁ;he

present invention; 10 FIG.9 illustrates a QPSK constellation according to
Embodiifterit ¥ of e srédBnt ifeiisna Fentostlatipayrahi 8Bswasgording to

Em$ambling processing acertding da:fsmbodiment 1 of the present
invention; FIG.11 is a diagram_showing a constellation change according

to 15 EHibSditlanttring $BSdht Satsiabin tiea. pesosipgit aidgpe diment

1 0$|‘@1\M@gé@@;ﬁ0ﬂﬂg¢§ﬁ@i@m; of a mobile station according to Embodiment 3
of thefresent,invention; FIG,13 is a diagram showing scrambling

processiih Aceordiig e’ EmBEdRen? a5t it Esart Mt Oofmbodiment

1 oFlthd 4 iz echlpek-ciagram showing the configuration of a mobile station
accorﬁg%tgéﬁmbodi ent 4 of tpe‘gresent in\[/reEQTLlon; FIG.15 is a diagramd,
showild 3 constefafidf FiidR o b ding 18 "Gt Hihe? ccOTding to

Empresentimventionhklpri6ds aidiagramshowing a constellation change

accor %t? 25 Embodiment 6hof thﬁgresent inv ntlonr;lF(!ga.}J illustrate

a BPSK constelafion A& rding O ERbSaleht B 6HRE pradbst aCdrding to

Emibwdintion; tFI1Ge I 8liltugtrates & BR 8Kt bomstellation according to
Embo%i rltzalgfathbelgrg{sgut invention: 30 FIG.19 illustrates a.
lafi

constellation according to mbodime Oéyé?ﬁ‘uethpere%%ﬁ iRveR ilonll?%I§ a mobile

station according to Embodiment 3 of the present invention;

FIG.13 is a diagram showing scrambling processing according to
Embodiment 4 of the present invention;

FIG.14 is a block diagram showing the 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;

F1G.20 illustrates a QPSK constellation according to Embodiment
6 of the present invention;

FI1G.21 illustrates a QPSK constellation according to Embodiment

§ of the present invention;

FIG.22 is a diagram showing a Q-axis amplitude in a case where
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FIG.20 illustrates a QPSK constellation according to Embodiment 6 of the
2FOpieseRtinvention; FIG.21 illustratesid QPSK constellation according to
Embodiment 35 8 of the present invention; FIG.22 is a diagram showing a

the G aximanRiitude N crRSE WHEFS LI PIe Ts12iihe SYnchiongused to the
detection output of maobile station #1 is rotated to the right direction by 45

righiegtees RR it t S B BT568 TR Y Bi e (oS BHE OhUBATONY ol Hies paesent
inviSndidiRgEam showing a Q-axis amplitude in a case where 5 the
synchronous detection output of mabile station #1 is rotated to the right

directibhby* 45! 8t b iHEn P oB e Hidrd L ME Wiifiein 2 cdse where
thecopsialiasinsu Best idode forG aprying Ouk 8 18ventionnl 340033} otated to the

. g}m odiments %f the present invention will eex%lajned below in detai
ri e i 5FRAGe B ths cRBRISA YN AP < OBAA] (EAIBHmAsELiDe same

co k@1 baillestrates the configuration of base station 100 according to the
present invention, and FIG.6 illustrates the configuration of mobile 15
station 200 according to the present embodiment. [0035] Here, to avoid

B e ioMplikated explanatigry FiE&hb illustratésncomponents associated with

smjssion of downlin ta and components assaciated with reception .
o0 B B Bt Bt AR AL RSty I f o i
detthié prasent invention patic 20cilustiadion apddexptangtion of the
[00 ompo 1nt? a%so%ia{ with reception of uplink data will be omitted.

- imilarty, G Mistra s components associated with reception of
downlifk(data Bod tcempotients asEaniate oo withf tleasmigsioe of Uplinkccording

to {ﬁggé{kss%ﬂgﬁ?‘!ﬁeh% &quﬁlg %ﬁ’é’é"’(}‘iﬂ?gﬂ%t%O?ggé?'ﬂf?gut&ﬁ%n of mobile

present invention, and illustration and explanation e‘tomponents
statisgocibted wvith diargs hrisdienpataplitle ddta diithbe t omitted. [0036] Also, a

[00?65;5 W”'I“P@rg,es%bemiitﬁ thceofr?li)g\ﬁvégge%pl ?f@pat%qere 75 illustrates

ences are used for first spreading and block-wise spreading code
compquendes aresgsadifol sesohll sprdading sHere, forflirst 80/ spieddingate  and

coREHA PSSR S TES MR PR  Bs
downlink data, which are closely related to the present invention, and
illustration and explanation of the components associated with reception
of uplink data will be omitted. Similarly, FI1G.6 illustrates components
associated with reception of downlink data and components associated
with transmission of uplink response signals to downlink data, which are
closely related to the present invention, and 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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sequences. For example, for first spreading, it is possible to use a GCL
2106 enarated Chip like) sequence, CAZAC (Constant Amplitude Zero Auto
Correlation) sequence, ZC (Zadoff-Chu) sequence or PN sequence such

se %1%§§e%.Ma§e‘ﬂ&s'S“C_%9”%%@@098”%'5%8'% code Sgﬂ‘ﬁ%gg?-;ﬁ's&aéubsm tially
Ylockwise spre&dlng code sequences for second spreading, it Is p055|bIIé
orthwgse ahyt8FE8LE5METr13 sEquensasnad dongtastheses sédaencesiage Walsh

seq‘&%‘il%%%”%'rofﬂﬁﬂ?%?z&@ ¥ ehQuenal g gach qthey feoard%%l'ggé%ét Rquences

possible to use Walsh sequences or Fourier sequences as -wise
forsyreadihg povedseguences for second spreading. 5 [0037] Also, in the

[oofgHowing explanation. {yelueigaC. H‘ﬁ@?ﬁ?‘n‘ﬁ“%éﬁ%%ﬁ%‘%ﬁ&%@s with

and of cyclic shift values "0" to "11" are referred to as "ZAC #0" to "Z

seqEn e and tisride blotR-winéd Sfreadihy cotdt seglericed with a' $dquericgeferred
to 1200HyQ{ & ang-ofigequenee nymbers, (O 10y aFgJefeeddo a5 BWH#9" code

to "BW #3." Here, the present invention is 10 not limited to these
s e qEdifericd It Agthse qoo3srAlgB Lilted fbifdwinf esgiasasenrta ey to “27
areNHBBEFS A1 dgterpipeddy tae cyshic ghik valgs Of ACRIUERCES @ion is

the sequence numbers of block-wise spreading code sequences. That is,
10 tal Ry t6F testurcad it Ge disdndd Signals are determined by ZAC #0 to

[008AE #14 145 whichranrbe sepayateckisom gach othee becacserof diffarents are

cyclic shift values, and BW #0 to BW #2, which are orthogonal to each

detsfainprh3y] Ao CirciRe fothirg Spiahhtion Ghie s heinBBFs Hid trguence

nuRbiF6 H Nmhersvare-aspeeiateron adengetgnene dasis Thhat is, GGH Rty of
is mapped to PUCCH #0, CCE #1 is mapped to PUCCH #1, CCE #2 is
res9yLRappE S PHERIY #3810 25d Yol SfoBHIAD e 4aon b ehbit #11,

whiRiFIGab, sente) itawaationmgenerating seaionalQt afd dERROGSESHOR shift
104 recejv input source allocation result of downlink data. Also,
VOBt IO NAB O s Ao EB DA 1D BHPEREATILG SBETOR 53
[0ORekives s inpuit eheb toding iate ekeonlrol informato OHepaihhers and the
r rce allocation result af downlink data, on a per mobile station basis,
P R O S I, T8 e b A ad Abve, ob Hofhne CE #0
is ratgptthe occoriirGidnforDatioCiB one of 2ty J3dl/eoP ULAT[0041] CCE #2 is

maCog(tirt%l (irg?fr@e%g#%:ne%aglg% ge%ctlgn ;01 generates control SQ .
ormationto Carry thé resource flocation result, on a per mobile station

100401 In base station 100 shown in FIG.5, control information
generating section 101 and mapping section 104 receive as input a
resource allocation result of downlink data. Also, control information
generating section 101 and encoding section 102 receives as input a
coding rate of control information to report the resource allocation result
of downlink data, on a per mobile station basis, as coding rate
information. Here, in the same way as above, the coding rate of the
control information is one of 2/3, 1/3, 1/6 or 1/12.

[0041] Control information gencrating section 101 generates control
information to carry the resource allocation result, on a per mobile station
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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basis, and outputs the control information to encoding section 102.
2FGontrgicnformation, which is providegd per mobile station, includes mobile
station ID information to indicate to which mobile station the control

informatjan is directed. For e control.information 35 includes, as. .
o e ARG L RICMAT0 RO, 38 impu,
conpblléstationtie witiehwanirg inferimzriol)is mporet: 2F08182PCTH4t0 each

moBYTENE! AGEArAING 1 the,Codina fale iforyptiprrieceived a5 NPUl, report the

control information generating section 101 allocates a L1/1.2 CCH to ea
cowipbilel Bfatiomassed apthe HimabertdRCEES raguveertocrapepihading to the

a116Q04Q} Informations ang, Qs dheCCEAUMBE CorfesPORMingdAG S way as
allocated LI/L2 CCH to mapping section 104. Here, in the same way as

abapeve L1 EEH deetpris brit € CEChantipg dbdirkpbifetof abhti control
infpformatianis 2/3; Thergforgoadl/L21GGH0ccRies M HHEE BWNRACHE when

coding rate of control information is 1/3, a L1/L2 CCH occupies four

theceEldngnent the ESORY PAtédrésmtidPmfbtnidtortisdie- addet ipectpies four

CGCH qapupies £ighGE s wheyt the cading fais pf.a9RH ol Jnioynalion ig 1.1/1.2
1/12. Also, in the same way as above, when one LI/L2 CCH occupiesa =
CCLRstr8f SCEEME EEB S ttfiRE 69 #he &1/2scceiear rednsdArpation is
1/18042hEssodingisedtion L &2 engodassantralHeiormation ona perHl S ccupies a
mobile station basis according to the coding rate information received as
plynptit ang buthdtd the eHtbd rtrolAffdtRi&on 18 mbtfulafidg'sectib-H - are
cod08¢{0048] Modulating section 103 modulates the encoded control
informatjon and outputs the result to mapping section 104, 20 [0044] On
(00 bk ASAN. BRoSary Lectdn 165 EHR60e SHHU" RnkhiSdoH thlla R @ Per

meath Rabllestation (necdownlink slate) and dutpwts ctha @neegdadn received as
transmission data t retrans?is ion contral section 106.

i 0045] U .
st A 12, P NGHIESIoh ECH T SaRIGHA O o i hBegection

10Bansmission data on a per mobile station basis and 25 outputs the data to

ofuating section 107 Reliansmissian contol section 406 hokds, o501
[ @%n mssmn%ca?a unf?l restFansmlss%n coanr8I SE&ISP] 1 rec IVéJS gg
infopuotainoACk of @agh:malhite statibn titomaggoiding esetdiori 847. Further,

(o491 recying s ey NAGK g eachmeblle SRR TOM B8 0ges wne
transmission data for each mobile station (i.e. downlink data) and outputs
the encoded transmission data to retransmission control section 106.
10045] Upon initial trapsmission, retransmission control section 106
holds the encoded transmission data on a per mobile station basis and
outputs the data to modulating section 107. Retransmission 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 sectionm 117, that is, upon retransmission,
retransmission control section 106 outputs the transmission data
associated with that NACK to modulating section 107.

[0046] 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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30 retransmission control section 106 outputs the transmission data
2F&3sgaated with that NACK to modulating section 107. [0046] Modulating
section 107 modulates the encoded transmission data received as input

rom ret MmisSio Sectic 6,.and juts the. resul .
O on LB A oo o e ol K oY afapecdd, mut
fmma@@mg@emiﬁﬁrmimag@WMnﬁcﬂmmaﬁaﬁ,r_@célvedtaslmmhefromuh to
rifROCUIRLRG Peofign 2FO8IoR PG 19nlih R PINAERh e CeRRzed 8Bn ol
~ the CCE number received as input from control information generating .

infeeptighcrD 19 BNdhGutpUbs tH@é s oD ciFoP déatori A 0B THaGE, mappig in a

pluSSEHIAN I AR SAULoIBENENOR PN DIBRRISHANTEIRNIRG Lo it

the CCE number in a 5 plurality of subcarriers comprised of an OFD
stab\ibRsdr a per mobile station basis. [0048] On the other hand, upon

[oouRNsMisaian Of AW ik datanARRING SeciAh 104 MaRR e data, mapping
transmission data, which is provided on a per mobile station basis, on a _
sechifRida a8t d radetrsmine iRssslite anbéstiort 10 eaddr dapd dugsatgnobile

stath@oresyllilo IBRT seplign 108. Thalischased on the reroweellecatignocation
result, mapping section 104 maps transmission data on a subcarrier in a

resgliratififloP SEBBLT e 68iPfidod Biah erpdhMaykilsol, drhatpit-nbgsite on the
resstation Pasisa (A4 AMGHAT, saation o8 gensiates AMQFPM SYPRKDYn data on

performing an 15 IFFT of a plurality of subcarriers on which control

g y
& SHRSARESIN G ArBNSFAELIOP BatARS RESPE IC ARPELptte thatoRBMM symbol,
on syphiohieIGR: (Gyalie nPsefixy.attaching section 109. [0050] CP attaching

oot e sanel s b vl e hendesne,
IFRadig trangsbitting section ddbcperieims tansmissionqyacassing feusthemn  or
o IASSRSTIET STElicRien nd s comermon e OFOM SITHY
Pre(fiuh 6t 6 c R[0CB2) dm the ther hand, radio receiving section 112

o RS O USRS o
theprodessihgpsuchy AshdohRiedhwersibn land AR donuersiothenQfDM symbol as
. CpSPonse signal or reference

[0051] Radio transmitting section 110 performs transmission processing
such as D/A conversion, amplification and up-conversion on the OFDM
symbol with a CP and transmits the result from antenna 111 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
signal.

[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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signal. 30 [0053] CP removing section 113 removes the CP attached to
2T st@gppnse signal or reference sigpal subjected to receiving processing.
[0054] Despreading section 114 despreads the response signal by a

spraippkise spreading Cofle,Seayenag Hat is used [of seggnd f&ﬁeagmms the

mobile station 200, and outputs the despread response signal to 3
desgurethio hepraces Sy 8& oL 5l Hinllaplyo eespreadingtsettibh.14

[ocdegPreags the g iefensRS1o0ahy anLfiipopnal seavenge thatkis Used 0value
2F08155-PCT 16 spread the reference signal in mobile station 200, and

betyiaputstife duspréasciaternsices sighil to Bbtretaticd piotessiigsattisnd ZAC
seq%Jé-JQO%ltC%rel%M Raceasing spelignihlo findsdhs cerrelatighvaled. and

etween the spread response signal, spread reference signal and ZAC 5

outgadsdhcetnbialatsen ot st 8pteadnigih Hivbirs statbnl 260, and
[oeuputsibe-coralation valuede descramblinthsertion4d & §@A58kion value by

Descrambling section 116 descrambles the correlation value by the

] ) : _ h
thes B b dePsss o ansd atrf thid ByciResiiff e bithevzhee of the ZAC
seRRguanNce ANdAuUprEs the degeramblest carrelation yalue to feciding 4@ciding

section 117. [0057] Deciding section 117 detects a response signal on a
sechinobile station basis, by detecting a correlation peak on a per mobile

[00staionbasisl iugingedeieation windowasFore@vple: upendetactingar mobile
correlation eageieln the detection window for mobile station #1, deciding _

sta LR 17 18 45 A5 e 56HSE SY0A REMNISbeRtaBA B STHap oD basis

usideciding seetionwii d sieeidesiuiethes tpl detagied respersengigaalds At lation

ACK or NACK by. th h detegtion using t lation value. of
P he Rt A BB ROk o NG T vl s Con 117

deteantral sectionst06 gn:a fes mabid Statioatbasist PO [0058) Odeitiel dikekection

and,.i mob%e tation 200 shown in FIG.6, radio receiving jon 2
e T E BT Sl ATt RN s TR oh O PG CK by
theviayantennad(l, drid performsiregeingcproceéssing sughiasof the reference

g A RS TR 558 gectio
106ubjectpdrtorebélvinggprooebsing. [0060] FFT (Fast Fourier Transform)
[OO%eE?fion(?gdﬁﬁg%{ eesrch)ggg! in mobile station 200 shown in FIG.6, radio
receiving section 202 receives the OFDM symbol transmitted from base
station 100 (in FIG.5), via antenna 201, and performs receiving
processing such as down-conversion and A/D conversion on the OFDM
symbol.

[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



10

15

20

25

30

35

information or downlink data mapped on a plurality of subcarriers by
2F(8estodmaliig a FFT of the OFDM symidol, and outputs the control 30
information or downlink data to extracting section 205. [0061] Extracting

frofeaian 20n andvdecodingcaeetion 20/areseiyRn &S tinBulieQdingdiiaieng section
information indicating the coding rate of the control information, that is,

208nformation indicating the number of CCE's occupied by a L1/L2 CCH. 35

[00I09P2] bpen maapfion atthenmpnted infermation Raselon i adindormation
rate information, extracting section 205 extracts the control information

andpBERKE peer G tEF fIGm O SRR BHQ SlRpatd Rggection 207.

[00demodDlading: sgctier 1 206. 1006 kbemedulating, seclipn Q5 femoduiiesd on
the control information and outputs the demodulated control information

theHELBEING Sedfdl 287118706621 BECoding' 888027 et the decoded
com@otrehinformatinn haded uii theserding ratinformation received as input,

ouiputs the decoded control information to deciding section 208. i
(OGS Shel B B GRS i bR QBES e TN L b Lractine
se csEOIONNB0bxaxiasts He downlinkdata didéctad dd the mebile siation ffioom from
th 10 Lhe é%lurali;?/ of sybcarriers, based on the rt source aIIocati%%resuII It

°reREVEY BY iSdutHEH deding RathEn 988, HWHd SR the MR AR Tesu
recdata do genmoputatingiseditaid 1@, Fhist tlowrliok  datadiscdemeduldied downlink

demodulating.,section 210, de d in.decoding section 211.and received .
aa e i P T TR e o s T e Peed in
deremdn Usteaion ofithe dé0odéck ddevhlink dieta dsing seCRE) dgankerates arceived

CK.in th of CRC5=0OK (i.e. when no error is found) and a NACK in
as % ut QB 81‘1%6\;%;%8 CQ_B

case o ?i.e. when error is found), as a response signal, and
[0 0ddtputsGR& genetated 2éSparsd Gignal ta modulatidgtsettion 213.the decoded

Ny e 0 C= i.e..when ror isfou C _

o T e ot s T L 8 Bl P -0

(1. Devwiding sectiorr208 parfords anslird YeldcHon oftivhether opfnORKE=NG (i.c.
ntrol inf ' cej as.i iny ' [

W e AL stsion, Eap oo ek e SO e senerated

resgesisles thatraf CRCeOKudabued @&ctifato éar.is fdlndh es aiestltofcase of

creeeRKing by ihe P nymbergf the mapiig)stalian: the cqBEolnformation s he
decoded downlink data as received data.

[0067] Deciding section 208 performs a blind detection of whether or
not the control information received as input from decoding section 207 is
directed to the mobile station. For example, deciding section 208
decides that, if CRC=0K is found (i.e. if no error is found) as a result of
demasking by the ID number of the mobile station, the control information
is directed to the mobile station. Further, deciding section 208 outputs
the control information for the mobile station, that is, the resource
allocation result of downlink data for the mobile station, to extracting
section 205.

[0068]  Further, deciding section 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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is directed to the mobile station. Further, deciding section 208 outputs the
rFogoRtr@ianformation for the mobile stagon, that is, the resource allocation
result of downlink data for the mobile station, to extracting 30 section 205.

dir Q0681 t%wm:,%@ﬁi%i%qaﬁ%ﬂo 828%§§8@6§sa&’é'§%kf tQ Useriq Lransmit, 208

a response signal from the mobile station, from the CCE number

decadsschiEd Githélibsansnt oh whish GHeRedifrainfornili6i ddised hs mobile
staffignmobiletatigp @x%%qgg’\{?‘Hgipl@@ﬁssthicl)(??gﬁ'[!%@;3‘?ﬁ§|tt(5-esd%\:'9(;ﬂrs on

35 number) to control section 209. For example, in the same way as

wh ioved nivitdn ihe TOR ieotrekpepting to dhiscantdts col \Whieh contistpped are

ccfmagor eE08555:R ik Af.duecteddoihg mebig laperrie mapgeds i3 ciated
~ CCE #0, deciding section 208 decides PUCCH #0 associated with CCE
withoGs thé PuCEiQTorstHe omird |stdtiBR 86, Tar ekdmfile, tRheR ECBs as the

P U EQrigsPding o suhicaniess o which gontsel informetion digeied fadgng to
mobile station is mapped are 5 CCE #0 to CCE #3, deciding section 208 =~
subdasidesPUCEhigh sesaateth WEMECE 0] 16KicH!d hehsntamdaic station is

ma %mb%m EEE #Q to,CCEH a5 the iBHGCH ferdherngbile stationp ety #4
Wi

en CCE's corresponding to subcarriers on which control information

assgriated (e Mobild $afidisd MSapped B teemmb ede A7C%8itg CCE

#3 seetian 208desidasRYE Gt i 4. Q assegiated with CCE #4, which is the
smallest number in CCE #0.to. CCE #3, as the PUCCH for the rf?obile .
[0048ion Fipt6) Based oh tHe POCEHPRIMBE fEdSTed ad Pl A deciding

sectpcidings seaiion 208 conriroPSETtiamm209 canttolsythd eydiitf shiti valuefoh ZAC
a ZAC sequence that js used for first spreading in spreading section

S G 1 S bR WIRE S EadTY cOBE < Iene (AR TE (B R dbeBnd ! and @

blosreadiagsipr spieaging Sectioq2k8: el hahis;j sonkal skatias ADddselentading in
ZAC sequence of cyclic. shift value corresponding to PUCCH

SDrRAIG O 44 Bt SO cdsiaiiG S dior 50U Amonget FACHD 6 ZAC

seq@R@c#1df ahd sefs the sklidcted KACaguepoa idispreadihg SRCHOAHLbumber

and 20 selects the.block-wise.spreading cod guence corr ing to
e R RUBEY 1ooLal Ckrt o GUSch g Sabbn Z0n, 7018 ZAC
#1 amaond st BV t#0 tocBW#E, tl(Sets fhe setectedsiplockaivise speeading 15, and

561 T ne T & Pty B e iitod dhhncg By IRC 40 1 AL AR g the
PUBWHMtooBW 26 #21 viidoa samtpaltsEation2Qd deppris theoseldtedaziGigst BW
#0 %%QH%UC%? and sets the selected 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 is, 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 modulating section 213 will be described

later in detail.

[0072] Scrambling section 214 multiplies the modulated response signal
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scrambling section 214. [0070] Further, control section 209 controls a
2FOBIockMige spreading code sequenge that is used for second spreading in
spreading section 223. That is, control section 209 sets the block-wise

. .Sp ' Oﬂﬁuﬁﬁ ence.3 r ing4to the. PUCCHaramb :
(l'efeég?\%%}%g input f(rggﬁmg eélidgirﬁ%]qi ﬁi%%g%d 2%% ?n g?re(é]!di% sectionélaérz)f_aé.ndmg on

to 1067 14 MoedsRihgpsectiod X3 ddulates thb respidnse Sidfhalaedeivetpats the
resglffééfmﬁﬁ%ﬁﬁi%ﬁ‘i%zwdt%t@@ﬁa%%f‘?ég'téBc?Pr%ldé'ﬁgéﬁﬁiP% section

Modulation processing in modulating section 213 will be describ

21335 |atBeiit debdil. [OFLPSIFARBINPSedivn 214 U pss ¢rtnodaitia” the

cof88NNSR signal 20813pdrGed L94he1 respenss: sYmMbel) yya sesambling 1y,
code "1" or "e'2" depending on to the ZAC sequence Selected in control

scragthibf 208 ¢8HA Butplits the FéEpbhsd Sighal Hatigied B iRe stPamplitlg the
coQdeltaishrending sestiane ZigdHere, By miinligatignfdhs serambingmbiing

code "e-it / -," the 5 constellation of the response signal is rotated by -90

secliggrent? THUL, Pecianbiitg dddisn 2 4 fdAttons as a rotation means to

[o0PEgte hpr constellaien eharespersesianals 2eraspling KECeFSEINesponse
scrambling section 214 will be described later in detail. [0073] Spreading

signatiiph18i5Erb s HSrdpkbduing S respORbE A Plighih dnC sequence
setreferenger signak(ienrefergnea symholy by the ZRCpseGencensetd@bjected to
£ control section 2%9g doutputsile respon esi%nal subjected to first. q

I PRAGHG B IFR T KB dicit 918 A the Fiste 8RS A Suisetdd - figpted to

firapseading 4@ [FFTECtiorc2idh [POY4] IFFT section 216 performs an IFFT

e response signal ubjected to first s ing, and outputs the .
[Oozégonge Sig ngleéng(j)élct]ga?o ﬁl’lﬁf%%trc}r@P %?ta%{lsi%(él s%éﬁ&g‘ﬁl%f@(?ﬁ]ecﬁlgna}
sutgttachingesdctionsplé attaghes tkde sarpesignal as ¢he signal @t athedaijected to

of the response, signgl.subjected to an IFFT, to the head of the
IFF(raéﬁp(g@é %Fgﬁ% géga%ﬁt.i [%6%] Spreading section 218 performs

[ 00sEChnddpreaeling iof thectespod$s sigmahwdthiee GRhy thie bidckswibe signal at

theSPa{‘ia’P%irrgg C%?F SFAHENEE S%trlgec%qtrglalsggﬁogciga’ 9n.daouf9 t S the head
response signal subjectedspo second Spreadmg. t6 mu(ftlpféxmg Séction

of PO rpe@rAsIEETzsadtion 2Z1Pperforms an IFFT of the reference signal

[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.

[0079] 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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25 subjected to first spreading, and outputs the reference signal subjected
2F0R1LSF=PT 1o CP attaching section 222({0078] CP attaching section 222

attaches the same signal as the signal at the tail end part of the reference
22 signal subjected to IFFT, to the head of the reference signal. 30 [0079]

Spreading section 223 performs second spreading of the reference signal
[00&ikth a Bpdig the bidekliiig spréieihg éBde dquBiceraas i edHtfplprocessing

suc$eaion 289, ahd.ouipyts theygigensssignal aubiacted 19i $RCOA%he response
spreading, to multiplexing section 219. [0080] Multiplexing section 219

s12frde SHDIGAER S hesepOnsBISFALT B9 sibjecieless BecontBEaeddmig cted to

secdnd tRe reference siangl suhiegted fe sesandispreading inore sitb AN 201 to
outputs the result to radig transmitting section 2F08155-PCT 20 220.

basp s jiRAdlOtdhenitihg Section 220 performs transmission processing
003U asN/£k copnarsion: anpptisatieniard Up-CRRMAITIOMEN MRFESRONSS and
[

signal subjected to,secqnd spreading or the reference signal subjected to _
SCIEERLHhY JHREHAG GntiraNEATHS thes eSERtiNG Bignl i arénfgREined 1o
dettdibase station 100 (in FIG.5). [0082] Next, modulation processing in

ulating section, 213 and scrambling processing in scrambling section.

(003 il bk IR ERT i SR8 1 FoBAt i BTV Of LB eesBEafine by
thesubjret o sekondssprgadingi by thaisame;blockayiseispreading cogddcrence on

sequence, inter-code. interference on, the cyclic shift axis is the largest
thep CHEEEn T HodPins silfald HESE hrl IOCRtdl TS Lot sdbiions thet are
loceacth athet ion e cyclicpshift bods  Forexdmpld) dn i rekponse Signstisft axis.
. Subject tq second spreading by BW 15 #0.in FIG.2, the response signal
PO R e i BURCH B St to e ot TPy BW
#0 fromFthe . spbase: signad ¢that g dlansmitiedtusimpRUECH #@ gnBtHeCH #1 is

response signal that is transmitted using PUCCH #2. [0084] Also, the .
S M he HREE g At g ete Pt s 0 N cglincat 15
tranate,isindl consgqbéntly; vheh a NACKeis triamsniittedd gusihg atarbitteagsmitted

P%J% rgj's a high possibility that a response signal that gives
USIII}I erfﬁér@é?to the PUCCH is an ACK. Therefore, to improve the error

[003dd pedidsmanbe oh& KABK itis impottdnt fo redgedicantly higher than the
NACK occurrence rate, and, consequently, when a NACK is transmitted
using an arbitrary PUCCH, there is a high possibility that a response
signal that gives interference to the PUCCH is an ACK. Therefore, to
improve the error rate performance of a NACK, it is important to reduce
interference from an ACK.

[0085] With the present embodiment, as shown in FIG.7, the
constellation of each response signal is rotated on the cyclic shit axis.
[0086] To be more specific, referring to six response signals subject to
second spreading by BW #0 in FIG.7, the constellation acquired by
rotating the constellation of a response signal that is transmitted using
PUCCH #0, by -90 degrees, is used as the constellation of a response
signal that is transmitted using PUCCH #1, and the constellation acquired
by rotating the constellation of the response signal that is transmitted
using PUCCH #1, by +90 degrees, is used as the constellation of a
response signal that is transmitted using PUCCH #2. The same applies to
PUCCH #2 to PUCCH #5. For example, when the modulation scheme of
response signals is BPSK, constellation #1 of PUCCH #0, PUCCH #2 and



10

15

20

25

30

35

interference from an ACK. 25 [0085] With the present embodiment, as
2Foshewr@yFIG.7, the constellation ofgach response signal is rotated on
the cyclic shit axis. [0086] To be more specific, referring to six response

pUBIgNRISSUbleckIq RAcANe:SRIEGANT by AW H0.ity El'ﬁt?oﬁ‘%@oﬁ%@'@@@ H #1,

acquired by rotating the constellation of a response signal that is

PU trdridmitteriding BO- PHCEH 10,35y sho iegreesiused atlfe for example,
whEANSR/IaHen of-A1EsPANREn SRRl 1b&) kntanspitted using PSICCELRLcl1ation

and the constellation aqgéuwed by rotating the constellation of the

#1 5hdsd dig &) e seHngminad D EEHs#1S BP0 dEY S, & while

corH3ed 36 e ponstetation pf 3 1repronserpignakifiatigicansmittedsusinghown in
PUCCH #2. The same applies to 35 PUCCH #2 to PUCCH #5. For

FI%)?ample when the modulation scheme of response signals is BPSK,

Ofsmsteﬁ&{@@ #l 06 RFHEC B #A PPN #2 aIbATRRS-RCE KL RYCEH C #2,
#4 is as shown in FIG.3, while constellation #2 of PUCCH #1, PUCCH #3

ZALnd PUEEH #9is 48 ShERMRIFIES” A0, 1radxatfiphs cuiign tHest spreading

of POCKALIQN SCRRME OfUBFRONS® Signabuls @PRG.dsanstelatBW #¥®f response
PUCCH #0, PUCCH #2 and PUCCH #4 is as shown in FIG.4, while 5

STERASSHRIGH oo f PEfctlisf BB AEHAA GNP Ut #S id%E &oniR form
theFl3:9t [QR§ phhbus sagaardipgotegheapresent poradingitaln ZAiBﬁéQ,t to first

#2, ZA C #8 a at are used for fir,
SPISS:%&%B%%%‘?B%@ Zéméfé%uﬁfé tdécg gﬁg) ?éﬁb.ﬁ%eb;?w Jesponse
szgf&ﬂpgﬂselﬂ.o s[gmaislsulaj@mmifﬁgt&pn&admbyﬁﬁ@%aﬁﬁ&#m} éngl response
e e R T BT R S SRS AR cesponse
sigaedond ¢bspginsg signdlegroeyo That iss pocoedingzimihgzpoegendre alternately

Elil%(r:nl%oglment the responsité ﬁlgn%ls belqwgu]% t9 the flrst{(]s!ocgnse S'?”?he First

and the res onse signals belonglng to the S&cond response
res@lgnabgsmgpedr@aitemasetgcfalfmedteab omthé:oydtcﬁhﬁtmlﬁwmmtﬂﬁ(}& and

tellat f the first I ferred 1
L e LA e R e B iR M gup iy reterred
to responss il grodg Ts (iefelied. $oze(sd dﬂr@t@l)atloﬁ”#af (is, FIG:8@hdg to the
preFS]!e%hg)c bl ésm%% oring Lo, rs*%%ﬁ (PLESGRLGIT %c% tré@§ Senstellation, o up

e secon respdnse signal group is fotated degr es wit
is pmegpecttdthe-BOnstefiation of ite ﬂﬂﬁpt@sﬁp@ﬁsé@gnalﬂgﬁ@&btmn of the first

response signal group.

[0O88] Also, according to the present embodiment, as shown in FIG.10,
the rotation of constellation is performed by scrambling processing in
scrambling section 214.

[0089] That is, when the modulation scheme of response signals is
BPSK, modulating section 213 modulates the response signals using
constellation #1 shown in FIG.3. Therefore, the signal point of an ACK
is (-1/V2, -1/¥2), and the signal point of a NACK is (1/V2, 1/¥2). Also,
the signal point of a reference signal received as input from spreading
section 215 is the same as the signal point of a NACK, (1/V2, 1/\/2).
[6090] Then, in response signals subject to second spreading using BW
#0, scrambling section 214 multiplies 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 3>  Therefore, for the
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[0088] Also, according to the present embodiment, as shown in FIG.10,
2Fof1g sapation of constellation is perfogped by scrambling processing in 25
scrambling section 214. [0089] That is, when the modulation scheme of

resﬁ%%ﬁ%”§?g§l9?%'§ﬂ?eﬁp§*<fi%‘%l Uad SEEtien 2lddneduiatesths o, zac 48,

responsesignals using constellation #1 shown in FIG.3. Therefore, the
the sijaaidoin® bitas AGK AEI/13, (122 and (HE sighal point vicaNACKi of a

N AGH2i12) AlspsB80) the-signak point of @ IRferpRes.SIgna! ieceive e signal

input from spreading” section 215 is the same as the signal point of a '
subggtro(f1132 s preAdipand0] Fikh, #Psedpohsé Signats stibjettifo ceBsifd ation

#1 %ﬁ{eﬁﬂ@.%_yﬁi”@%%éi%tﬁ%@ﬁm&g gertigr 21%%;5‘6&@9" AJERPIE€t to first
signal subject to first spreading using ZAC #0, ZAC #4 or ZAC #8 by

SPrearHmBIinyg doue 42 2t S5HAUMIpled & résforide sianrsutpéet ffis ACK is

(-1pbreading Using 4AC ,rzaé%ﬁﬁp@ﬂacl#m serambling codej e That is,
-i1"121." Therefore, for the 2F08155-PCT 22 response signal subject to
the fronsirdbbi g Zhlke #65PARSR456E PR BB thk WgRdPPGIRE B RRAGK ZAC

#2191 26- A 2)r0004h@ 500eh PRINGAE @n MACHKASHIELR) 1/12). That is, the
constellation of the response signal subject to first spreading by ZAC #0, = .
[007AL #a ' PacHE R EihSteltidR S I ERFRIG. SJP BRAHR G erﬁﬁna%@bimg

protheskesponse sigaat BUkjecttctirsh sprendingdycdAG #2. 68K # ofeAGecond

#10, the signal point of gn ACK is (-1/12, 1/12) and the signal point of a
(eSRAR S, HTP3P THatie: Wistoohbust Hod CHRE o tohed Ggiaf to the
consubjeatiodirst speeadingrby pAS e#2gAAC #toapZAC #10 is constellation

in FEIG.8). 10 [0091] Thus, according ta the present bodjment, b
100 e SR N A 5 EhC Dy R ] R abetow
whsacand bigsponsesighal groumistrotateckby 186 dagreds wwth geBpBCUH #1 (in

he. constellatign of the. first response,signal group. [0092] As described .
LGy £t EACR i T o o B T A tPDhe Lt vsine
P U €L trhrgin{tmaie6pdnse signe) using RUSCH# Fir(ikIBIT).&ndianathérfor the

mobile station #2.transmits a response signal using PUCCH #Q (i .
res Y T o iain Ao T By e rsngh Aot £1Go) s
us emhdbitet Station ptin endigondtelfatiorb4lle (v Fi®B)48 . used for the response

oo IR e O R L g i o
ACgspodseé sidralfrormt maobilecstation 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/\12 and reference
signal represented by (1+j)h1/¥2 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-j)h2/V2 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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#1, interference given from the response signal of mobile station #2 to the
2F0gaspanseE signal of mobile station #23s as follows. [0094] That is, when the
ACK and reference signal transmitted from 25 mobile station #1 are

respesaived tinihe basestatiqnvig @ c@afﬂgjh'@utﬂapﬁ?eﬂ@?'%ﬁrence signal
response signal represented by (-I+))hl/12 and reference signal
repf@ﬁ?@ééﬁteawa#:p)}ﬂmlz@r@fgaﬂcﬁa% d ¢oprdiationt BetdtR O deme output of
mosiatian #16 [0895] Also, when the ACK and reference signal transmitted
from 30 mobile station #2 are received by the base station via a channel

[00%the Bagéf’g&’fﬁ)n,t%ecdl‘hﬁdﬁ%?ﬁ%Brés‘éﬁﬁﬂf’cﬁ}‘(-lgj‘)ﬁ??lf‘ig%uﬂt?aéCK of

moMl%erEQBR?L%t%ftfﬁm%(?Qn%f oa‘ﬂa@hi]ge ﬂ%tﬂﬂ'i‘n#]ﬁ@n@fi?ecom@()ﬁ%@liidean
. represente ) ,+j IS found as Interference to t, € rererence signha .
dismsbﬁfé)gia&r&nwh) #énaﬂedﬁaaﬁ&ﬁmﬁ&m Hoisitd Satibh the %@Se station,

is ri008k hiredetore: guhenthe ACK from mobile station #1 and the ACK
5 from mobile station #2 are code-multiplexed, in the base station, a
151 2F08155-PCT 23 response signal represented by (1+j)(hl-h2)/V2 and

reference s@gqul) eprqﬁleqvezglby(ﬂij} ﬁlZ)j)llg ;re found in the

correlation o u((bf‘ m““gh_o ije ﬁtjy?lio IEO%'T erdfofd aH® hidkference
component given fromhfhe ACK of 5 mobile station #2 to the ACK of

[ooapilestationsthle (i.en tie Eustiddan distancesfiois («l H)AMRKhythebile station
nchronous detection in the base station,. is represented by equation 5. .
4 S o g T B G ok B iD B s enal

frostatiorb#llctrangmits & NAGKs niobilecstapone #2firansnits an ACK andtheal of
se station receives the response .signal ?om bile station #1

mo RNl o Tor et Tl ol AR D 18 grefotiovs.

[00&sponEl sigital ofimobilkstiitivt K1 i dsrofloves.c 0699 That isyswhigéhed from

mofrag(?;%'\i'\%%{éoan”%&E‘c%%”%gc_%iﬂpe"?‘c! tﬁa;énst'ﬂé“ﬁda?@@t]a | JIORIE, SN HE A in the
y the base station via a thannel, in the base station, a
baseespehizensignalaeprasentsd byl (T4)hiss2 e rdfgrdiice)signal and reference
s (e D LB o
mofygm 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
basc station, a component represented by (-1-1)h2/N2 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.

[0101}] 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 correlation 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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20 mobile station #2 are received by the base station via a channel, in the
2FOBase BEALIoN, a component represented by (-1-))h2/'12 is found as
interference to the response signal of mobile station #1 and a component

representgq 1+J)h2 /2 |shf 1a+s if to the reference signal
of mobileﬁﬁéé ? |Ie(§t@u@n#ﬂ &b
[0101] Thetefor whe th"*"ehN |fe]13t ion #1 and the ACK

[01fram mabig sfafion #2 asedgade- multmleex denthe baseRIAiHi@ when both
response signal represented by (|+j)(_jh|+hr¥)/12 and reference signal

mobdlreSEHIE by L1-ABITHENLS SRR tHE TR IAtidn Ydtbk ofignal, the

intdPRLile satienbl Bhi0102L L hewtore dhe tertesgner 691ePOReN Mi¥eNnto the
from the ACK of mobile statign #2 to the NACK of mobile station #1 (i.e.

NARK EfcieBH SdBHed ffom({a)/Ahe ok By ke apn dhsonBag de8 ioh i/ 12) by
thctki?ﬂlﬂﬁﬁ)ﬁ@ﬂgr’delﬁe&%%@ﬂt@ﬂeblﬁ 26113aRi 6n[6] 2RABIREWC T24 dd4thon 7.
- jhl -h, (I+] )i:? Béhz ~-i hi +h2 +h) ...(Equatjon 6) h [0103] Similarly,
ALS S 1B ST IMERE Whel Both Thaduite stafibprd fkpnsmits
an nAabie stationdZbiBnsmittadNAGK sighakthies interfsreage campongiirference
ven from the CK of ion #2 to the 5 NACK of mobile station
"("?‘é“ h@ﬁﬁalﬁéﬁﬁ‘dlé &n %‘é éﬁ (A5)R5P8V ey RBhfnolfs the ACK of
mobtﬂtectlmmﬁheéba@e statiba, Bwas Bhawn i equationfroAlse,1aggerdingsy the
the %res%nttln\gientlon hepﬁ ob| e statlon #1 trahnsmlts an ACK an%
Syn deibH 49 ah AR &&ﬁ W Pred Teternds® WompBokeht Jra
[7] from the NACK of mobile station #2 to the ACK of 10 mobile station #1

(i.e. the itclli an dlst cefr 4 )}I‘)y the synchronous detection
in the ba m‘%ﬂg +)(Equation 7)

-hh,+h,-(14$~(i1 -j)h2 &, tEguation Y3 2 fth why [8] 15 (1+ ) jh, +h2 1+
8] J) (-1+ 1)h, - - ...(Equation 8)

1+ f)(j_ ity +hz)= (1+j)((—1+ D,

J2 h +h, V2 U b +h,

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

)...(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, scrambling section
214 may multiply a modulated response signal by a scrambling code of
“1” or “e!™* » and rotate the constellation of the second response signal
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 is
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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hi + h2 _J2 h, + h2 [0104] When the interference components
2FossRgerted by equation 5 to equatian 8 are compared, it is understood

that the magnitudes of the interference components represented by
FIEAHatoN, 340 egyaieng-ate Me; same That @o%@ﬁ%‘ﬂ%ﬁoﬁeﬁ?sﬁés and

embodiment, regardless of the 20 ACK occurrence rate or the NACK
FlGdouitemss taferithdsdssibfeltdmekd fite erdimrdta divarr alckrbingl theP UCCH

#2, 068 1ate A @ NAGHS foval (TDereiore ., AECPIHNA YO NG ESRIN PUCCH #2 in

embodiment, it is possible to make ACK received "quality and NACK _
celletdivé@ ytiaidr g 105] Ri&s Sadestdiigid thaspresehtlemdtdinfet, #2 in
celfgrambling section 25 214 may multiply a modulated response signal by

a scrambling code of "1" or "ejt1/'1," and rotate the constellation of the

[018dond ikahdiise sigRal TGroBE By Mo tTdegt Besrwidh FéBpEct 9o Hrabodiment 1,
beteansiellation of thechirst caspongs.sighal arauRi §RL08 (Embagimepb 2} 8dhonse
. With the present embodiment, for example, while the constellation is

sigpitbiedtiRicat 4P o8 SHoWR FREiIBE BRe teIRSTISE Yottt salpgacyclic
shiadjasend toi calb#dtag shpvwminiEieedd. Thareferg ot exampledeteiiNdion of
to PUCCH #1, while constellation #2 (in FIG.8 and 2F08155-PCT 25
thepq gy KCGBAA 16 PHBCH #1 in cell #1, constellation #1 (in FIG.3 and
[016183.4) iB ysedifor RYGGH Ak inveeh #2. inianityetefring toRYCRIBIH2, it is
wtul constellation #1 (in FIG.3 and EIGA is used for PUCCH #2 in cell |
PO o R AR G S B ST FIBS8) & Aok PUGE AL 1P esEIignals
subf2c[0107Fikbat i) witd the fresehhiOventjor,fuehes fo mbogimentvlclic shift
betwe%rf tvth adjacent 8e|ls, he tQé)nstellation of o e&n‘ two response ble 1
éliftj‘nals slﬁbjelét t6 (fﬁgtrsblrlga fﬁg f’/f,&&ggélaugﬁlce% OfK8 sa eléy(?IPCSS1 cto
ranghifivatuenis rothted by t20-dedtces ity erpetidostheconstellatiorsafnils.
: othgr response signal. [0108] By this means, between a plurality of
mltag(?j}:lceﬁt%cl}ie Icffc,)),glltnlﬂseIﬁ)!tc?s9 ible to randomize interference between a plurality
of respiiige signals esabjectitd fitispraading byafAC Baqirencias obtheed upon
moSams; clgc}isréigt gglsug.sgl'hg%fg, according to the present embodiment, it is
possible to 5 7andomize and reduce inter-cell interference between

[01re8ponsEidighals.i[0109} (Embbdimemt B)guration of mobile station 400

according to the present embodiment. Here, in FIG.12, the same

val

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, modulating 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 FI1G.3 and FI1G.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 constellation #2 (in
FIG.8 and FIG.9).

[0113] Thus, according to the present embodiment, upon modulation
processing in modulating section 401, the constellation of the second
response signal group is rotated by 90 degrees with respect to the
constellation of the first response signal group. That is, according to the

present embodiment, modulating section 401 functions as a modulating
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With the present embodiment, the constellation is rotated upon
2Fooduiatipn of response signals. [0149)] FIG.12 illustrates the configuration
of mobile station 400 20 according to the present embodiment. Here, in

m.eglll(s;_']t%’atthqnm?a{:cogngoqgg "ﬁ%én 5@%%90%@%’“9&‘9’69 £ means that

assigned the same reference numera heir explanation wilf be
rotpipittdd ¢ [GPIH] i miokite efatibs 400 ps TRC Iequénceldetacted ¢n dbstrokesent

em FEHANLEP943 £6PYERA [0 Mepulaling s8AtRY 404 423 101121 TRED. YG.6) and

response signals subject to second spreading using BW #0 shown in
desprambhpaiatihg Betlion(to FifoduldeFateepbnsatiynal subject to

[01firs{ spreRinaely £AG 40 ZAOC #A 01 GAGFS L& TSt ESROANAR SIONR! scction
group) using constellation #1 (in FIG.3 and FIG.4), and modulates a
40 kelihusad gntsupjeling firtidpredding By ZaroasitAad a6 gbigy zale same

e r£#d0 k8. .SEGPREdESRANSE signal group) using constellation #2 (in FIG.8
and FIG.9). [0113] Thus, according to the present embodiment, upon

[Olﬁﬂ%huléﬁdﬁbﬁfgé‘%ghdln modulating section 401, the constellation of the

secong esRAnsensignakeroupdsatated by 39daaiess WihJesRedd9ce signal
the 35 constellation of the first response signz??lﬁgroup. That is, according

wWihoRb phasght EnttiGdiffeht thbtitdtindf sdctiGh 46T finctigndhs aBy contrast

withodpiating LRORLeR-PHLT 26means that rpedutates adBsRRRRSIINMates the
and as a rotating means that rotates the constellation of the response

CONGERHR TR Bofe! ThETSRSEAY SMbOUI I dEBE HE & diife RSBl oD of 2
respeaiions2gd-{in FIG.6) and descrambling section 116 (in FIG.5) in

odi tg 5]0114 Thus,éy performing rotation processing in .
10 B btat g sbiol A58 11Eb Al 8! SERTIEING idtiofl 219 RO& poddiiegs 600
accactiitve the saime eftectas iakhhbdivent 1. [A:16] (Embodingat 4khe same
. Embodirinents 1lto :Hgaéet cgngtellati?n(ﬂare onse si%nal 1(:({‘)
OWHgﬁPc%a%inlgnthe constelfation ot & fefererce Signa .P’B)?% PSS \M’tﬁ same
refthispas shewiihsFiG d 3hthe pradenteinbodimehtrotatasctte

tellation of a reference signal without changing the constellation of a
O o G el Ao e SRR T HRBIL rEspomse
sigstaltion 600F X acsordimd tonthe gpredent erhbodimbnh iHereainBf&ddetheignal
subsg%rgteto 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 or ZAC #10 by “ e A2 2 Therefore, the signal point of a reference
signal subject to first spreading by ZAC #0, ZAC #4 or ZAC #8 is (1/\/2,
1/42), and the signal point of a reference signal subject to first spreading
by ZAC #2, ZAC #6 or ZAC #10 is (1/N2, -1/v2).
[0118] Thus, by scrambling processing in scrambling 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
214 may multiply a reference signal by a scrambling code of “1” or
“gl®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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components as in FIG.6 (Embodiment 1) will be assigned the same
2F0raFarce numerals and their explaadtion will be omitted. [0117] In mobile
station 600, when the modulation scheme of response signals is BPSK,

a rSLAMBINg segian 214 Multighies & (efergace;sighpk ZA,gubject to first
spreading using ZAC #0, ZAC #4 or ZAC #8 by "1," and multiples a
[01 defdrendashgribrsemieds to first spreading using ZAC #2, ZAC #6 or ZAC

#10 byt' gevix141s" iEhereforesdhensignat ey Rfc raterance «sigeah response
subject to first spreading by ZAC #0, ZAC #4 or ZAC #8 is (1/'2, 1/'2), an

s12 e SsiGHAT GinP oF Bt FEre o RGHAF sEALKR 16 fit &t &pRatfingt¥E My ZkEPOnSE

sigHRILOE Hh: O A LS IR rd 61e3) ML 8hThure By werRMbBERGnse signals
processing in scrambling section 214, the present embodiment rotates .
of the LBHSEIRTSH Bt PER¥Ence E%&W@?&»s&dﬁaﬁagﬁsn%&g- apubject to

se cOEQUR Pye-A) slegrepsowisiviespeciderthen constellatiormehatieferepedyed power

signal for the first response signal groyp. 30 [0119] performjn i
OF R ORCELHG ot cOndABROH b IStHEnbe il e v
poweeEetion 2 14s fids aguady ossibledarachievea shiewsdme BIfBCTES W3 are higher,
bodiment 1. [0120] Also, according to thT pr&?ésent embodimen
n

E t _
andgd BﬁﬁFg“é&étiBﬂWé-’fﬁia’fﬁHﬂﬁﬁﬁ/ BlFRBIEnEE igal By ASIRAIRBIHG ne the
otheade VL CHIK 3 deigmi'2)," anel ietape the consiellation: ofa referenéeed using

ignal for the first response signal gr by +9Q degrees wijth respe
PO RS0 st SEOBTEE P el S e dhe BhcaecH #3
giviespensergiganali groufe r 021} (Erhlsodirmpat S} ISilyerel fs thiargere transmitted

uSiglff%ﬁeeng?}%%frr?,(i?&(gg{pgyver between response signals from.a plurality of
bile stations In a base station, response 5 signals of the higher

[0 Iregpivethpowarmmayrintdifereasith resgohse Biyndld 6F he,IveCretbivédh C #6,
r. Eqr le, in response. signal ject to. seco readi .

< ARCHT PR TR S SR SR I i

subgigrial thatisorans prittediogingsPUCBW #dthnthreceivedn poweg od s subject to

firs{ﬁzyg%}%z{?%o Végféo'srdg S%R?”EHSQ g;%@g RYGGHA pLe ﬂ@?%e%% Rk signal
ponse signals that are transmitted using the

groolthe:adeerswen@wai,ghei@spbémsetsfignﬁlrﬂiawgQmﬁ_smitbefd@éiﬁg#.?, ZAC
e e bt e e R S Rty Thes.
whilsingithe ottsée PUGOHSL the first response signal group is constellation
#1 (in FIG.3 and FIG.4), the constellation of the second response signal
group is counstellation #2 (in FIG.8 and FIiG.9). That is, the present
embodiment rotates 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.

[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 cvclic shift axis, it is possible to prevent an increased

NACK error rate by inter-code interference from an ACK due to the
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15 [0122] Therefore, in this case, in ZAC #0, ZAC #2, ZAC #4, ZAC #6,
2F0ZAG#8End ZAC #10 that are usedor first spreading of response signals
subject to second spreading using BW #0, the response signals subject to

recHISEIPRAIINI DY ZAG #0 anglZAG #R form, thei firshiesPonse SINAIACK error
group, and the response signals subject to first spreading by ZAC #2, ZAC

rato@nsh 'YAE W SIS ZALS #£10'fdrm the second response signal group.

[gﬁh?n, Qﬂgglaerﬁ@ﬂstgblation of the first response signal group is
constellation #1 (in FIG.3 and FIG.4), the constellation of the second

responseighal” fibuiFis Conbnstlon#2' (ih M cPd S EI&0Y ofidtgat where

tw dhe:presentrebadimentrotates theconstethatipn of the second response
ignal group, 25 of the lower received power by -90 degrees with respect

Si

[01i5%he Wori8isiSfSH-of e fioEdSpoRYL S biGud BRtHE Righiset to second

spreecHived popvgr. #0123]AIs0 1 hetpresenteabadimenlcnay Eataie thetating the
constellation of the second response signal group of the lower, recej

COnRILR ) LG oSS0 e EBPLCTND M COFRIBIAIGH of Bl CCH. #0,

by responsegsigangl grouphef the oRighes reaeived power{Op34kEhysgnal that is
accarding to the odiment, by rotating the constellation of a .

G G HE Blel FEC G b ot oy BB ELHE ATt RLpbe 18 hatating the

comanslelfation 6fth eesponsessignalof ithé highet reasived 85 pewey OEH #1,
cyglic shift axis, it.is possible to prevent an increased NACK errar rate b .

by S S rer oo horoAs R HhE 1§ e BEoRTSBET o8 PR et 19

tra powvir differemge, FAd A, @E it Embodirmientch myakd the ACK guige daby amt ating
NACK ertor rate equal. [0125] (Embodiment 6) A case will xplained,,-

the R R oL ST R e pucen

#2 ,ateydefitedl 0126, In shithcasm refetting do four tésponse sigrralsigutecthat is

fraﬁ%&%‘?{%’lﬂuﬁ’%&ﬁmﬁﬁ #0 in FIG.16, the constellation acquired by

rotating the constellation of the response signal that is transmitted using
[0 1IR@CCH®O & ymbedeyiess, tisethe ednbitlatiofcbithe reSpeipe signalgnals is
BPgﬁE '%&TPEE@E{‘%{E‘JHF%%Q %b’ ;Iglea%ogﬁ t'?ﬂ W.'_Be,d stellation
rotating the constellation of the response signal that is transmitted using

#2 PUECHGL 1 190 degees, io thé Consrstiativn bitiee rédpondd Sidakl #2 1s as
shd Al 1$ntraemitied Hind BRG Gt # 7, angdhe Lopsfelaionacquirgd by own in

rotating
FIG.18. Also, when the modulation scheme of response signals is QPSK,

constellation #1 in PUCCH #0 is as shown 1n FIG.4, constellation #2 in
PUCCH #1 is as shown in FIG.9, constellation #3 in PUCCH #2 is as
shown in FIG.19, and constellation #4 in PUCCH #3 is as shown in
FI1G.20.

{0128] Thus, the present embodiment rotates the constellation of each
response signal by -90 degrees on the cyclic shift axis. That is, although
two constellations are used in Embodiment 1, four constellations are used
in the present embodiment. Therefore, according to the present
embodiment, it is possible to further randomize interference between
response signals than in Embodiment 1. That is, according to the present
embodiment, it is further possible to make the ACK error rate and NACK
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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the constellation of the response signal that is transmitted using PUCCH
2F0883828 GV -90 degrees, is the constelfation of the response signal that is
transmitted using PUCCH #3. [0127] For example, when the modulation

schemg Qfespenge igRalp igi RISK. epnsiellgfion # ik RUCE #RiS@Bere a

shown in FIG. 3, constellation #2 in PUCCH #1 is as shown in FIG.8,
basgontititibn 98T BUCEH #3 iTaeDIdcshdltiiiFIG L aHy cordtistigipntro!
in fénin FPOIC CHIAS g aﬁeshemhtd:h@l-d&ﬁ&ﬂ,lfﬂhﬁn the ednlatiendata.

cheme of response signals is SK, constellation #1 in PUCCH #0 is as

(01 o T 00 s ST AR S TR PR T AL T FHagher or not
comonbteiation #3 om RYECH ¢2 ds as i$howinini G andiagodstalldten #bove,
andin PUCCH #3 i? as shown, in 25 FIG,.20. [t0128 Thys the present

emBSHTTtTotRes te dBTsteliation‘or SEEH Tespdibe signafBycbty control
infolegraeson the rydicahithaxis e Thatrg; tilthoudhe two edrstelatiomshaeno way

sed in Embpdjment 1, four constellations are used, in the present ., . .
o RN L0 B 3 e Eo e SnbhaioAl Pl station
haspbssiblea torfurthige raddomizé intiesfer esteeibetwedh tesporsseisigtials these, the

mollEmBAmENt i Thatds, agearding jg the present embpdimentybis. . ignai
Urther possﬂ)le {o make the ACK errof raté and NACK ‘error ratépequal. ghat-
Thie129hAbse, theppreserti gmbotimerit inaysrotete thér congtedlatioh Of 3%ation to
r e signal by + r n E?&h&f%i%-o .
e 7 G Tt Dok et g G i pagonse signal
is ppésennembddidnémwhidre an bk ssatibn detbtts ddatia mobild stadonvhether

th J@Q%g ﬁggeg\{gIg&n}goﬁﬁn@g&a%qn&wﬂhe resource allocation result

of downlink data. [0131] The mobile station performs a blind detection of '
[01%RétheForrrot BCorigohinforhttion ¢ ditedtesponthe mubilelstitiomag mobile

staf53CHbed RDOVE. 1 AN, CRPERANEALY, At NG SMRDIE, SaHen fals to receive

control information due to poor channel condition, the mobile Station has

{0136 WwayNef rridhingawhetferddnéedoimiinicdase dircrtdaierth&hdbile That is,
theSHRHQN shas Heen dransitiadiraedhechags stafiafy Thetefares indhiSis used to

case, the 10 mobile station does not receive data nor transmit a response

tragfgRll. arHGSPRASH & 188pbnEW SigrilikisTHBLtH i sHhitErfroff tReImbdig if the

recSHRUAN [Rhe Baseosiation ihe base slation naads dQ driect Mhethar ACK or a
re%o_nse signal . , ) . .
NACK 1is transmitted from the mobile station if the received power 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 transmission 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 #1 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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is not transmitted from the mobile station, in addition to decide whether
2FOfHe ye¥pbnse signal is an ACK or a JIACK. 15 [0132] Here,
non-transmission of a response signal from a mobile station is referred to

sta@8NDAX (diBCaRiNUALLS [ranselsSIRN)OnIL B3¢ Normally.aa freshetie whether
decision is&_)lé&%g to detect DTX. That,is, % SQ?ase station measures the

" TFSBERa0 BUBIH ofa BUCEN sk OUREGHA anbrfit P RESENS Kiyrlapm ZAC

#0.from the mobile station, detect DTX if the 20 received power is lower than

reshald, and decides that an ACK oy a,NACK is tra itted from the

(01 T ie oTAHTPife CaB paler FETBAATES B mbine) WA dhe (Te. present

emblurésheldt: (G344 Howevern RLUCCH s are sephrated dysusiigdifferanthe cyclic

Shig@lgl}igsshift values of ZAC sequences and block-wise spreading code
sequences. If 25 the delay in a channel is large, if the transmission timing

[018f6d mdbilei stdiiob inViohvest etroror trenphissiosepevBr bonttok imibkvésbelow
error i%tﬁger ar'tclz(e)rils #?ilgnificant etsspgciall on the Cé%'iﬁ shift ax

[ .
Wherrﬁe% ore, ifthe base sté%lﬁs fies 16 deciie whether or ﬁlgt‘]bgl'g%CCH #1 (in

FI(gétected byra tihrestioltt idecigion of pbivar imtiTess casess gecisionigmet using

PUBERY E'Hlefa‘?té?ﬁ.terfﬁrﬁ%ceaoﬁ legked ﬁ’8we£sfr°%'?P%Qeﬁe”%%*%”?ed below
station that transmits’a resporise signal using fhe ZAC sequence of the

whedjaddst oyalidwhifi values hRor exampte sif enoisilessgiols #1stradBidifs an Here,

coREH1URINg %C(Cﬁp AN 8Y0RIIG stafion.#z %%ﬁ]?s‘@%ﬁ@%ﬂé&%%%%‘%‘?@sﬁation

signal using ZAC #1 fails’to receive control information"and does not
#1 gadshdnatiddponse B85 SignBliGhé powss of theraspensesignsilgroh of mobile
stafl@pilerstation #1 may leak even after correlation processing to detect a

resrfonse signal from mobile 2F08155-PCT 30 station #2. In this case, a
[0180rventidveal textnibiues teanbt fiécdwhomhile astasisondEsigndl igransmit an

Ackenamited Heing LAGHL ROWE! 8aksfIam ARG #Ra 10437 TheWi &t ation

similar to Embodiment 1 (FIG.7), the present 5 embodiment rotates the
#1, aH&tirAG O B AR rEBSe STGR AP thidl Bp@lcoSHoRts. fiatimmaginto the

res FoMRRAiImant 1l anampla £a5e Wil be deseribed below where mobile
station #1 transmits a res onseg%?snélallrgsm PUCCH #1 (in FIG.7) and
S

[014%dther hidhilé: stitisH #ofans Bfghal igdiah 1oeperettigd from
moBREnEG o Msadnrmpla casewill bedeserbed belaw, eretbE in the

modulation scheme of response signals is BPSK. Here, ’
base station, a response signal represented by (-1+j)h1/¥2 and reference

signal represented by (1+j)h1/V2 are found as a correlation output of
mobile station #1.

[0139] 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/Y 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.

[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+j)(h1+h2)/2 are found in the correlation output of mobile station #1.
That is, in this case, the outpot of synchronous detection in the base

station is as shown in equation 9.

[9]
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constellation #2 (in FIG.8) is used for a response signal of mobile station
2F0815nBEBnstellation #1 (in FIG.3) is3dised for a response signal of mobile

station #2. 15 [0137] When mobile station #1 and mobile station #2 both

transmit an ACK and the base giation receives the response signal from

mobile station #1, interferefce,given from the response signal of mobile

station #2 to the response <ignal of- hfobla d@#ich #1 is as follows. [0138]
[01EN3t is.avben the ACKmais referencersignal tiansmitied fiomA 2Kmehide mobile

statio ftl are received by the base station via g channel, in the base )
staYafiof 1 FAUSoNSe SGRLY FebINERed B LI AHI AV MuctfeférdHle Fansmit a

respignat represdantdd byhel WMk 2 ata fonndaas asgarmelationpautput@iiesented by
bil jon #1. [0139] Also, when the ACK and referen [
(1 TR T 2 HETS SRHB W2 recuA by We DEBe L ound

in shehainetlutibe baspistatibrmacimponeiiiepreseriad iy ¢11-)h2/thds case,

found a |r%terferg[11ge to theglg%)onse SI%nz%h%f lgmblle ?tatlon #1 and

theoSmttent! répredu Bty (EHRYES itolita A itetaiRte D the STOWN In

equefes@nte.signal of mobile station #1 in the correlation output of mobile
[ tation #1. 30 [0140] Therefore, when the ACK from mobile station #1 and
CK from mobile station #2 are code-multiplexed, in the base station, a
response signal representdd by (1+j)(jhl-h2)/'12 and reference signal
represented by (1+))(hl+hg)/h2 are found in the carrelation output of
mobile station #1. That is, izn this c& g?ﬁé‘%ﬁt’bjt%c)f synchronous
[0 1d&éctibivim phe ipase BEastatior? isaas! skawatipequdtiont9i§ounderstood that,

wheh 08 1R3; &&335,1L’hab%ﬂﬁfﬁ%m@%éﬁ?%&&Qﬂe“s]vft'ﬁ?nVéé*l‘?”gﬂk%”%ire the

station #2 transmits an AC and mobile station #1 fails to receive contro
quadforiiatiorraneodeey Rbtotrdhsnyie B sespdtise Qigrdl iprtise bade stagioponent)

an @ TESRANSR SiavalgeResented byl (1410242 and reference§ionghi number

represented by (1+j)(h2)/'2"are found in the correlation output of mobile
com@HpAN]. Thébefordniphiig ensed AHCHIRPuL B BYACTOMbUS WBESLtor ¢yponse

sig‘ibﬁb?sgelﬁiatiﬁpoiﬁza%éh@wnn?&yﬁ%o@t]ac%i[)]rp]#1, there is no quadrature
component but is only the in-phase component in the synchronous
detection output.

[0143] Also, another example case will be described where mobile
station #1 transmits a response signal wsing PUCCH #2 (in FIG.7) and
another mobile station #2 transmits a response signal using 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 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/¥2 and reference
signal represented by (1+j)h1/V2 are found as a correlation output of
mobile station #1.

[0146] Also, when the ACK and reference signal transmitted from
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-h2 =-110 h2 ...(Equation 10) [0142] Comparing equation 9 and equation
2108053t K ihderstood that, when a re3ponse signal is provided from mobile
station #1, there are the quadrature component (i.e. the value on the Q

moB¥E Qi £ARRIRoCamRPepeRty ANt in-ghase.cemparrit (ea thecrlda on in the
the | axis or real number 15 component) in the synchronous&etectlon

basgyisiatiffile, WheAMRRE5Shsd SHnsT i bt fBvided HohtMabildSstdfigmd s

mt%lfemwel&@omaadmﬁwles@@ﬁ‘gqmeatfhuwsnelxethewhpmsmapmmnﬁpbnem
in thes hro ﬁ%/t tion outpyt. [0143] Also, another example case

Icpﬁﬁﬁ%rét dBnE"% fAtioA Y RSN A FE&pEREE &l ignal
of wsiBgl E’lgﬁﬁidl#a (inFhG o/ > anck lanathes mphileostation e Hansemits o,

al usm PUCCH #1.(in, FIG. ere, constell i
0L g T SR (T B GodT 6T OB SAIGH B g ind. ATK from
mobﬁ)ﬁSteil@ﬁi@Iﬁ #ﬂlﬁﬁ@cSﬁk&ﬂﬂﬁkﬂiﬁﬁdb&d;eS@Oﬂﬁe signal ofaniokhilea response
. tlon #2. 25 [0 |Ie S ob|Ie statlon 2 both
sigfhaTi a1 ACR S 1 DS SDOI PANEL a5 EE onet SHarfRigscnted
by fbbjle station) 4D, interfésende givemefromrtheamsponae;mgnaf crhrrici}destatmn
st lon #2 to.the, res onse.si nal of mohile station #1 IS as ollows. S
ﬁgﬁs whieh | tr?g “Arid Ee%eor%t 1érPS|lg;%lna ra%lsmlt?él(i fro{ § moEb Iélh base
statation #% atereceiveddmatherbdde station via a channel, in the base
[11 tation, a response signal represented by (-1-j)hl/"J2 and reference signal
presented by (1+))hlA2 are found as a correlation output of mobile
station #1. [0146] Also, whénithié.ACK and reference signal transmitted
from 2F08155-PCT 32 mob le ,s;atlon EZ are. recel\i d by the base station
via a channel, in the base statlon a o%poner?t re§resented by (-I+j)h2/12
[01i4 §punchdso interferenteoiithe $é@p@msé#§|gmemfmmsi|@staﬁ&ﬁﬂamd aobile

Staﬁ%pﬂrﬂe@h[@p{gs?g&q\bé/ @o*ﬁ)t'}%ﬁl&'ﬁo@ﬂ%%@ﬁ@eﬁ%’%%e L%th?ransmﬂ a

reference signal 5 of mobile station #1 in the correlation output of mobile
resgiation #18[004 7] T Hdrefdres wHda il AGK fesinanebilé istabnrgpngnted by

(1 A5 KoM amapile, siatien &2 ergadespHltalexad, c’;‘z“@h*}%ﬁ?)‘f*@'@”aﬁe found

response signal represented by (I+j)(-hl+jh2)/12 and reference Signal
in Féﬁré@ﬁ@@twﬁ(mﬂhwhgf/@%‘Pelff‘o@rﬁatwfhé%éorre?éhumé@tsuﬂ@f this case,

theMAPES@IP ynchronous detection in the base station is as shown in
equation 12.

[12]

...(Equation 12)
omparing equation and equation 12, it is understood that,
0149] Comparing equation 11 and equati 12, it i d d th

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 is 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 transmitted from a

mobile station using the ZAC sequence of an adjacent cyclic shift value,
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10 #1. That is, in this case, the output of synchronous detection in the
2F0B&se-Péidtion is as shown in equatici$11. [11] -hi +Ihz h, +h2 ... (Equation

11) [0148] Also, when mobile station #2 transmits an ACK and mobile 15
docstation #1faila ta ¢gaeive cofieakirdarmiationandidogsdfotirsnibathat, even
pfesponse signal, ir}the b[asetsta%tion, aresponse signal representeld th tted
Wy 2 il PR T P FedtBa by TR RL T rélimiee
froin thieccaiikebdtions tutput of yhobilehstalidn# k ciherefere) intihes adsecetie cyclic
shi PtUt aTu %f sgqchronoyg gett{()act' n j[nfthqfﬁe stationtia as shown in 20

equa ior 12. flgfiﬁz th quafloyn ) Oiﬁ@f@omﬂéring equation 11
[01a1d eqUiatidm d Ppi¢is Wderstood that, when a response signal is provided

from naobile stafion #1 there are the 25 quadragurg componentand iy the
in-phase component In the synchrorious detection output, while, when a

prergsporsesignelds nov providedifrom shobidersthtiore sl tihereaismobile station

£ai QUAGTRIVE £OMBRREN BYEIS 0l e{’(};P 8%09@995'}?9&”%3%(:3&011. result
synchronous detection output. [0150] Therefore, according to the present

of émbobinkedtta base station 30 can decide whether or not DTX is

[Ulmag(’te@lfv;%a r&ﬁpoéléaef%ﬁ@a'&%@ 3, MP0YE. Staligp, hased N eyl G s ent

nitude of the in-phasé component and the magnitude of the

cm odératite CbeiFohBaAt IR e Byiiemroridngercticn bumset. SAleals is QPSK.
AlSESPRDSE;sigRal akis Hansmilted from, g MAbile stalipn YSIngdhe A where

sequence of an adjacent cyclic shift value, 2F08155-PCT 33 does not
moRle H HaQatité dffees By the detsraphcof el sbsiid, RUECRhdh terd 1G.7)

andsﬂ%ﬁﬁigﬁ%%ﬁ@e@@@ﬁyfﬁoﬁ‘zat’i%%ﬁ% S@Gékﬁéﬁ%@‘igﬁ%ﬂoﬁ’sﬁﬂ% PUCCH
mobile station using the ZAC sequence of the adjacent cyclic shift value,

#0 it ja JokGinie to MBIy DX Skeurdfaig it frTdn(ERBYdisent ©)! Bikaar #2 (in

ridoEmbedimenti7, @ casg wilk be piiaingthwith the presentesbadiment1 and
where a base station detects that a mobile station fails to receive control )
conatsiiiion tb et & FesArds alidedtid tedhk response signal of mobile

station #2.

[0153] 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.

[0154] That is, when the "ACK/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 -hl 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/\/2 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 mobile 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 {-\/2h1~(1+j)h2}/\j2 and
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of downlink data. 10 [0152] Here, an example case will be described with
2F0tHé piésént embodiment where the3fhodulation scheme of response
signals is QPSK. Also, as in Embodiment 1, an example case will be

refélesatibed whate ropbilessiation #Y transmjiha 1esponse sigoal f1singl in  the
PUCCH #1 (in FIG.7) and another mobjle station #2 transmits a response
co ARG POEN T8 1 BIGSP, o, Wit pioUH PSS v Put
of constelatioms#lelite i 21) ik dided dos thegaspoasessignal df ragbdeion 13.
(13 tation #1 and constellation #1 (in FIG.4) is used for the response signal
f mobile station #2. [0153] When mobile station #1 and mobile station #2
both transmit a 20 "ACKIACK andithe base station receives the
response signal from“rg—#@pl Cﬁfgé}g%‘g#l;(iﬁ&ﬁéif%eléﬂlen from the
response signal of mobile Statlon #2 to the response signal of mobile
[0 1station £l 98 asWbliowsn|@ B4] Ehatispwhén the tAGKACK “ah@K/ACK” and
mofSIETeG8 Sidnal frangmitied from.moble S(aion # Are (eeeled Y g os oy
ase Station via a c annel, in 75 the base sta?ion, a response signal
trameprésentedei gk refémrde signatheprésented tay ids)hi'12cmpdosnd signal
as.a correlation output.o e station #1. [0155] Also, when the
ror R e It Sl cesmitas” FOo mobbe et posgased by
(1+jo¢bRpd By the Fasmdtation bia @etraintipin 80 tpethade stativls station #1.
Th SURRREH, ERresented By (hnR/13 i JoHnd ARDIRTRIENEHIO G the base
response signal of mobile station #1 and component represented by
sta{(io)) h/a12 58 d8Uh dras dntetiererdc to the reference signal of mobile
[14§tation #1 in the correlation output of mobile station #1. [0156] Therefore,
when the "ACK/ACK" from mobile station #1 and 35 "ACK/ACK" from
mobile station #2 are codgﬁn;ugtmjexed, in the base station, a response
signal represented by {-'I2,h21-(1+j)h_2_£/'32 %r%gi%FO% 5-PCT 34 reference
signal represented by (1+j)(hl+h2)/'12 are found in the correlation output
[0 1grvhobite BtaadHE1 cHaE 18 n kAistaubes M Bamut ‘of &yrishmomdesstood that,

whegtectien nibe bass-3taiop isaeshona i eausiion &3+ibk31Pi 5 ett+hre the
(Equation 13) (1+ jkh,+h2) £0157] Also, when mobile station #2 transmits
quagiapures cgemppgnent and in-phase 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 I 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) is wused for the response signal of mobile station #1 and
constellation #2 (in FIG.21) is 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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mobile station #1 fails to receive control information and does not transmit
2FUaTesptriBe signal, in the base staticif, a response signal represented by
(1+))(-h2)/42 and reference signal represented by 10 (1+j)(h2)/I2 are found
froifl theyeqreelationauiputotmebile wtation Ahc Theyefergindhis saseth8nel, in
output of synchronous detection in the base station is as shown_ in
thee Pagon A 9B h? KD ONEGuSHBR 4) £ [6168] tbnfparifg chltkio?  2nd
refdeand eguation ldbitisHngersood thath When afespensel signal iscorrelation
provided from mobile station #1, there are the quadrature component and
Outiﬂ%h%gén@ oﬁ%f?ﬁlﬁéf‘synchronous detection output, while, when a

[ 0 Ire3pongel signad iAot peovided KromCmobie gtatioft #lncthesegisalo transmitted
uadrature component but is only the in 20 phase companent in the .
trog) TRBHS S AURRLA Alfoat THEToR, HES RASS TAb0A Rat Ridngpm e in
th eD2%¢ acautately bydvegsuting: havwp distantciiheb syrchrondus deétestionerference
‘o g}%plrjt iSs frorréthe | a is.t{OlS%].,f\Iso11 atngth%glexa ple case Wi”b? ted
e&ctbed Where mobild " station #1 randmits a ?élspéins?é’ ‘%’.883|c&sinf§ presente
by RUECh2#2 1in FitB17) dinck 26 tanbthennobie Siationf#2cmanskignal of mobile
esponse signal using PUCCH #1 (in EIG.7)..Here, accorgding to the
Sta%r%se%felﬁwt?gai%%rﬁg géh%?eﬁélt%gr? éﬁf f(irn]ﬂ &;T.él)sl?s;i ﬁgend%r' the response
[01ignal of meobllerstativhe#l ahd EavSEHAIOK #2 fiin BIG2) ike uset fonthél and
« A Fephansg signal of mobile. stafion #2,30 [016Q] When {le_station #
e it BB, e oA IRER e base
statéepives theesasponse sigmallfrons probietstatidry#1{ itetiotehce2didgnV2  and
1P the response signal of mgbile stafipn: 12 10,y response signal of i,y
e mobile station #1 is ﬁs follows. [0161] haJt)Tg, Wﬁg]r_if)t/h_e "ACK/ACK" and o ©
coyefbaéride sigival ttrahsriedte2FR8168-PET 3% hdni tndbiléhstmtien #1the output

of (G5RINEd Py Ihe basa RIAtAD MR @ coannel i), he RaseAiatien. vTaqu ation 15.

response signal represented by (-1-))hl/'12 and reference signa
[1%Epresented by (1+j)hl/42 are found as a correlation output of mobile

station #1.. 5 [0162] Als Lhen t ,;'ACK/ACK" and reference signal
transmitted from mobﬂ?&é{‘fm : . rdaived iynthieé base station via a
channel, in L+ jKhy +hy)

f0164] Alse, when mobile station #2 transmits a “ACK/ACK” and
mobile station #1 fails to receive control information and does not
transmit a response signal, in the base station, a response signal
represented by -h2 and reference signal represented by (1+j)(h2)/V2 are
found in the correlation output of mobile station #1. Therefore, in this
case, the output of synchronous detection in the base station is as shown
in equation 16.

[16]

Mﬁhz = -2 e ...(Equation 16)

Wejh, (+j) 2

[0165]1 Comparing equation 15 and equation 16, when a response signal

is 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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the base station, a component represented by -h2 is found as interference
2F0%d 1hePfeBponse signal of mobile statfon #1 and a component represented

by (1+))h2/V2 is found as interference to the reference signal of mobile 10

statiors #h ilnthe comaiatinn eutput of mobilesstationi#bJ0le3kTharefokath the

when the "ACK/ACK" fr E}Iom mogjle station #1 aﬂa "ACK/ACK" from mobile
Pregidtion B2 A4 BE8L-Aifibfeted 1 tha 'BARRD ST S idiPodsd Bt station
failepeesentde oy f{irgniitahaAk 20ando refarencd sigasd tepreseniedyn result

%l+ h +h%)Nd2 are folgtirr:d in the 15 c%rrelatlon outgut of Woblle station

RATSIH tHid Gise Y& Butpti” %fsynchryonous St82tST iR the aseﬁpM of 2

recsiaten 9spas Ehoventin equation 4.5l e (gl wike t IFAhh(EqespionskSyignal is an

+jkhl+ 64L[ | o W en[gqo}Qlle station #2 transmlts a "ACK/ACK"
ACE& érz"b mobile s?aﬁan E#f?asis to recelvtéﬁlcon%rolen%ormatlon and does not

[Olﬁamsnﬂnatiespom sigmald imthéi base stdtiow aerespOiise BigiaK and DTX is

prese by,-h2 and r ferences nal r resenteg 1+) V2 are
peri%ﬁrll%lelnnﬁ?’e cgrre‘fa ondout%(fjltscl) mo %te%a on #1° eré) oﬁlegqleﬁ héon output.
Hease, athemuﬂ@nﬁxaf@ymchtoﬂous:de@e@mphn the saseisdtatien dcasshednwhere

mof 0 S04ATA0, 46 Sh SRS b2 B MNP )

mparlng equatlon il B'and equaﬁon 16, v\%en a res onse signa
andprovidelt frofmt nebife statoamitst i uptieesteodstzatgdowsing 33/ CCH #0 (in

rrcPreyidedanly opdbe @xis ¢ qagrees siified 6@”?&9;&?385 QR BPSK.

(.. 45-degree axis). Therefore, the base station can detect DTX

Thezsdiretely Dyshrbstirng FoviaisEiteeSihassyraofus e tertproutignal of
mo 1 F TG #9-HleaIge %§té@ﬂa§%ﬁ5 Amens ) PROSIARET 38 response

Similar to Embodiment 7, a case will be described with the present
sizaibodimettiietaiomade statibl Hetdets thap alnfsbild sthtior cgksRse signal

is tIRCRIYE contrpl infQuRAtion 19 CaiN: theaesourceralipeation yesult of )
downlink data. Here, using the synchronous detection output of a
[0168] If mobile station #1 that transmits a desired signal is not

interfered with by mobile station #2 at all, the synchronous detection
output takes a value close to (1/42, -1/42) when the desired signal is a
NACK, and the synchronous detection output takes a value close to (-
1/N2, 1/¥2) when the desired signal is an ACK. Here, mobile station #1
is influenced by noise, and, consequently, the synchronous detection
output does not always concentrate on one point.

[0169] Inter-code interference from mobile station #2 to mobile station
#1 will be described below. The magnitude of power of inter-code
interference {(i.¢. in the power of a signal that is transmitted by mobile
station #2, the power that leaks to the correlation output of mobile station
#1) is lower than a desired power, and, consequently, as described above,
the synchronous detection output takes a value close to (1/¥2, -1/v¥2) when
the desired signal is a NACK, and the synchronous detection output takes
a value close to (-1/¥2, 1/¥2) 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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5 received signal, the base station decides whether the response signal is
2H0ghS AEKor a NACK, and detects DPX at the same time. [0167] In this

case, the identification between ACK, NACK and DTX is performed by a
perfrasikold decision using dRecsynchrarous daipeiiens autpultl berad@siia station

Embodiment 1, an example case will be described where. 10 mobile
¥2 300 41 (ST 18LRBhGe Bhal (g PUCCHTBP YR FIG o and2: and.
convobile sthfioni¥? ikansmis auesponsa isignahusing RUECH #Qlue close to (-
1/\f$l(3v.ze()vli|§rehthe {FOd%I?tion scheme Pf rFslgo SE signlals is#EiPSK. CK d

herefofe, Conste 4o #Pfa?\elzfég.él)ais%sé Riels esraeslg%lnse sllsgr%éll opT > Al

the mobild stations#d canct domsiel ationt #1 in F KGLB) dsalsed far tHevésgonsy) when

15 signal of mobile station #2. Also, the signal ppj a reference signal
e o AL S e R B R 17, 6] 1
| 0 1mbbile Btatiors #1tthatitrahsivitsra désitedvignahis hdte intetienedtith aysmits a

mobile station #ﬁ!gt all, the synchronaus detectio ut taggopa value, oo
=171 the

ut
A B AL K SO TR oo
stagynchsohogls detdutidmeudput tdkes afvaltfe diose to(talpd 2¢ pAE2% mifeeinby Y =-

x, Ngsdagied sianahis an AGK sieis DRl Fiaton /L, i&%'&;‘%ggesqré%yal (i.c. in
noise, an ,consequently,t esynchronous etection output does riot
thealyays ebnBdntratetlon orevgoiris [0469] mttheddedntbiferéhve fodm45 degree

sloHEOP%lSéQQRPe%th? @gbﬁ@_ station_ 25 #1 will be_ described below. The
magnitude of poweér of inter-code interference (i.e. in the power of a

[015ghal hEEiS HraHdnfitiadasy thebits odtahiol ta2, dhet ibwitat fsks to akethe Q
axiSOHERIAIAY QLRHI O] Mobile slatiphn 1) g lerihan & APSirert PAWBE e station

and, consequently, as described above, the synchronous detection output
#1 siKbEcg Vafud s 6 12138 XUt HENtBG Rzl e diSighegises on the TQ

plaNACK aand thie sHRCionQys detecton qutpht takes 1B YaECIPSR Rion output
(-1/'12, 1/'12) when the desired signal is an ACK. [0170] But, when mobile

is sasnbifi ORI 161t RE dondEBmfSMAtbATId Rty thECbsdard is an ACK,

theal06AMNQR ABSUIt Atdewblink gaia« moble station #Lk1deestpotdranpmih: is, the
response signal, and therefore there are only the 35 interference

Q ghihgeRehtitem MBS Stiidn #ehdhr nvlsenn ife desirédrtsbatpidt arNACK,
theMQhile stativnd e Iadhiscase piie Hass HadigndrOBLe P Ed,31), that is, the

performs a synchronous detection of a response signal of mobile station

Q 48§, GAPH FELdiice 8itfn kP thit leaks from mobile station #2, and,
[0 1cosequently, e synchianaustdetagtionoutpus ilakes @& yaliaselose ity 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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1/m12, -1/h2) when the response signal of mobile station #2 is an ACK,
2F0gheb5PHéE synchronous detection output takes a value close to (1/'12,
1/'12) when the response signal of mobile station #2 is a NACK. [0171]
mo fhat i3aitisnurderstongithat awkenamrohite statian #% tkaRsIpIs: AdEESRONSE case
signal, the power of the synchronous detection output of the base station i
Of [aRiGH T I8 HABITSEREH OF -28 Wt WIbRE fdprdSenisd by v 20degTees is
lesandawhen maebile stetionsldoesaisitiiansmit A (gspansesignalfie.dmplitude
. the case of DTX), the power is Iqw in the line direction of -45 degree.
in QS Eiorbatod BOVLOROBL A5 ERLI3 OLRACEHHE Flobaaiiey Tight by 43
d e gdistribiigiogrdansity tahithepQ; axislampllitice wheiohessyne¢besneus transmit a
detection output.of mohile station ,15 #1 subject to interference,is rotated
res RIS YY) 48 Seorbb ritne I pCind TS ARIUG0E B Hieeaae ! the
s y ithier syrahy ahawgs detectiom outpitta is dotateblda thé tright £y 45 gegreés,equal to

when the,desired signal is an ACK, the s n%‘nconous detection output
or Rl T R AR et e ampiiuc is close fo 1,
[0 1wWhile, Wihat the desirbdrsignaldg acNAGH0,120 drecsytnchronops détectioncase of

output takes a value close to (0,.-1), that is, the 0 axis amplitude is clos
the ] R S St SRS T Rk S o) has
po e @aﬁiseanqsﬁmdQWhéhrmisypmoﬁmﬁpietéut_i:umcmutplﬂt@fcnmbileutput of
thes?éﬁ?e’élss Gt t?n'Ht‘?BfS{%P&Fe'%{Ofé‘t%‘i' 1g,right; ﬁééﬂg%r&%ée% ACK,
25the | p? ne, In a case where the constellation of each response signa
NA§ Frot nstaied 3n wsengycliershifodsdis, thatis! iff a cdse whaieasér exampleis, in

FIhmobilg. Skétl'lf?@ﬁﬂé%%%e Rne syprteRtan #2,(n £1G 8) [0h4lin, greatest

. FIG.22 and FIG.23, mobile station #1 is interfered with by mobile statio

mtfeﬁa@mec@trbéwpm'gfeirﬂmemm Auditibe o %&@_@@mﬂéﬁ#@. from the

syndGi G reIEsHOIETIRIENER ISOIVRD THT: Mabile SIQHoNAY tRALYSES e it is
the ZAC sequence of the adjacent cyclic shift value, to mobile station #1.

posaldd cik Fid 2t dndbreie ot tREAC KNt EURrenitd FaleX ard misetiimekolds o and

_occurrence rate are equal in all mobile stations, that is, the relationship of
ACK:NACK=1:1 holds. 35 [0175] In FIG.22, a and (3 represent thresholds
[01557 Hecidirig betiBer0 BER MACKEARDPX, artmEdAsdfGe 2 ihel bageshown

in SIaHOE deRides that ARAB1RYELCTE8 mobile sEian Flakansmits aNACK A CK
if "the 0 axis amplitude in the case of the.S){nchronpus detection output
0CGBIAES fo ﬂ?éerigﬁrtaoyeﬂg%i]egﬁéeésis possible to improve the accuracy of

identifying between ACK, NACK and DTX in a base station.

[0178] Embodiments of the present invention have been described
above.

[0179] Also, a PUCCH used in the above-described embodiments is a
channel to feed back an ACK or NACK, and thercfore 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 “GI (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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less than a"; mobile station #1 transmits an ACK if "the Q axis amplitude
2F0§d $heP€48se of the synchronous detéétion output rotated to the right by 45 5
degrees is greater than P"; and mobile station #1 does not transmit a
fredespeRse signal (ed PHX}ifn'thedhaxis amplitudenin ket caerof thed FFT.
ynchroppus detection oytput yotated to the ri %t by.45 degrees is eqyal to.
101 §¥readbifan 1t Balto BFSees R (3 S0 1964 I FIe 249 Qe aigribed

e m Isydthroncusvdetaction: optput in thewasd ©f 10 thpdieatest iniefétencations.

e Interference from moble station #)nas. poyer i he same als g i
“Tirectibh aBhHE synchronous Jetédtion outpuat dt' the désirel S|gnall, and

conihenefaretitois difficultitelideptifyrhetveen ACKs t NAGIK and DAX using) a radio
thresholds a and1 g. Bs¥ acontrast with EQJS’ ti@ EIG@.Z? tlhneS s%nchrgnous
i A5 RSter

compmunlica 101} f(% t10n ?%Qaf{'a TIoY ﬁ sdame OP.eIatiOﬁS
etection output In the case o e greates errerence nas power in

witthe axis disegtiom 9% degneds Bhiftedifsom theh syrishromous detettiarvention is
. ?1““35'1 é’ftthe1 esired scignal andcgq%%foare i% irs t%%%gible to identify
PPpetiveen : NACK an[g'BIf‘%usmg threSholds a and R. [0177] That is,
[0 1BSdombiltdatiorg With dayexampie s thel seranbdihgvshbwh e2@binve cmbodiments
as z?nmgggﬁg%ﬁgt\%’h%\f%ntwge yg%ﬁafcllé C&Hgﬁn&efﬁ}?lgﬂ%lﬁlégﬂvith hardware,
occurrence rate are equal, it Is possible to improve the accuracy of
theigentifyihgd etwtom AGK, INACK Emd D Todinvd thase iSwtion. [0178]

[01%8{}?"%%@:9{ ihe Presankinvantandiavs baen desciibed above @3ption of

[0179] Also, a PUCC_H used in the above-described embodiments is a
eacghahrigleta feserbaeki an ACKIOr NAT KD héntherbfors mby be iatedagtgted as

an 358N ALKINACK ehaneli k89t AdsQ:iltds ROSSIIEQ. impleme Bt theividual
_present invention as "described above, even when other control
chipforinaneh thih arréepoigec 2otaigial igter baekl jo4Bi Alsol-& moiiledopted

herSIAHANIMAY A& FeIHed 0 Ag & HE o MJ * IMS" - and i ST A §iatiouper LS1,”
Also, a base station may be referred to as a "node B," "BS" or "AP." Also,

or Fdtiscdrnbr Shapveliarraddt B Hrgonele tAfs8 L d TP &hal Bt referred to
(01838 "Gh{aHard intervalin 3P §3188kAlsouihesmathnd of gion drlesionigsr’s,

not limited to CRC. [0183] Also, a method of performing transformation
andyerifRRlf R RHSIS5-PETRI fediciey domaft HAd thetimditalin jgurpose
prol@klaited 0 4kl aRddibTe. After LSI manufacture, utilization of an

FPGA (Field Programmable Gate Array) or a reconfigurable processor
where connections and settings of circuit cells in an LSI can be
rcéonfigured is also possible.

[0188] Further, if integrated circuit technology comes out to replace
LSI’s as a result of the advancement of semiconductor technology or a
derivative other technology, it is naturally also possible to carry out
function block integration using this technology. Application of
biotechnology is also possible.

[0189] The disclosures of Japanese Patent Application No.2007-280796,
filed on October 29, 2007, Japanese Patent Application No0.2007-339924,
filed on December 28, 2007, and Japanese Patent Application No.2008-
268690, filed on October 17, 2008, including the specifications, drawings

and abstracts, are incorporated hercin by reference in their entireties.

Industrial Applicability

[0190] The present invention is applicable to, for example, mobile



[0184] Also, a case has been described with the above-described

2FhBodiimients where the present invéhtion is applied to mobile stations.
Here, the present invention is also applicable to a fixed radio 5

co GOMMUIERLON (BRG] apparatus in a stationary state and a radio
communication relay station apparatus that performs the same operations
with a base station as a mobile station. That is, the present invention is
applicable to all radio communication apparatuses. [0185] Although a
case has been described with the above embodiments 10 as an example
where the present invention is implemented with hardware, the present
invention can be implemented with software. [0186] Furthermore, each
function block employed in the description of each of the aforementioned
embodiments may typically be implemented 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 may also be
referred to as "IC," "system LSI," "super LSI," or "ultra LSI" depending on
differing extents of integration. [0187] Further, the method of circuit
integration is not limited to LSI's, and implementation using dedicated
circuitry or general purpose 20 processors is also possible. After LSI
manufacture, utilization of an FPGA (Field Programmable Gate Array) or a
reconfigurable processor where connections and settings of circuit cells in
an LSl can be reconfigured is also possible. [0188] Further, if integrated
circuit technology comes out to replace 25 LSI's as a result of the
advancement of semiconductor technology or a derivative other
technology, it is naturally also possible to carry out function block
integration using this technology. Application of biotechnology is also
possible. [0189] The disclosures of Japanese Patent Application
N0.2007-280796, 30 filed on October 29, 2007, Japanese Patent
Application N0.2007-339924, filed on December 28, 2007, and Japanese
Patent Application N0.2008- 268690, filed on October 17, 2008, including
the specifications, drawings and abstracts, are incorporated herein by
reference in their entireties. 35 Industrial Applicability [0190] The present
invention is applicable to, for example, mobile 2F08155-PCT 40
communication systems.
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2F08155-PCT 41 CLAIMS 1. A radio communication apparatus
2F0gdiipRging: a first spreading sectiontthat performs first spreading of a
response signal using one of a plurality of first sequences that can be 5
separated from each other becaugg ¢f different cyclic shift values; a
second spreading section that performs second spreading of the

L. resporse &fgaf SUHRLES 141HE HPRAISESAFRIURIAY BRe of a plurality of

second sefiyences dhdt are abogonal iacash athersand & rotefinthding of a
section that,%/%ith reference to a first constellation of a 10 first response

TeSBBRSF gPaBPForhied vifitresporseStrialssubledt 18 tHE HHEPSSedding can be

se phy & parf afithe pitiralitycof ficstassguencasf s otates ac srcohdf candigdiation
of a second response sd'gnalgroup for?ed with. response signals sué)#'ect

to the FirSFSSEAGREBY Bie? First LR I8N ST tRAR tha s B tRESH L IR PT the
respbiirst seéguehces, jley nidety degréast 15p 2 ddimadioi agnumunicatigiiurality of

apparatus according, to claim 1, wherein the response signals belonging
se e Rt BT e S B A eronging o
the seeond xesponse Signallgroup gte raiernatety allecéted arvagytliction of a

firssthipe%)(ighgo ?§'i nglraQiouco (r)r}uniCFati‘gHﬁppggatéjss%cgcl)rdgggstos8 ajgn 'to the
wheretn, With reference to & constellation of oherof two re%ponse sighaﬁs
firgubsjpre aal the fibst spreading bytfisst shguéitgesadf disame oycloshift rotates a
alue, Lllowgsrptﬁtglq %ecggan Jotates acop tion qQf the, pther respense 2 )
Sec\séiggal by nir?ety fggrees betv‘\g?eeaJ two a%g%%r%tecé%lléﬁég %(rj%gf)ellg%%wds with
respomes! miathath conijjisingoa fhrst $prefadipke stejnaf perforrhirrg finstt sequences

tha$PIRAANG Oh A {68 1FIgnat yiog ong, af 2 plurglity, of first sggpences
h er

that can be separated 30 from each other because of di nt cyclic shift
values; a second spreading step of performing second spreading of the

2. responﬁﬁékgﬂﬂ'oseaiﬁ%ﬁ%5@?0%r%t%sfmﬁmegae§i@9d%@ o5 a-PIYIRHY Qfherein

second sequences that are orthogonal to each other; an(ﬁ’jd rotating step
theof efitRteferdBBatd A frenEdnstditatiba i firsespo respsiseadigtglup and the

res @R formed Withyiaspanse, sienals, subiect 104he fugh sPreadingby group are
part of the Plurallty of first sequences, rotating a second
alternately allocated on a cyclic shift axis.

3. The radio communication apparatus according to claim 1,
wherein, with reference to a constellation of one of two response signals
subject to the first spreading by first sequences of a same cyclic shift
value, the rotating section rotates a constellation of the other response

signal by ninety degrees between two adjacent cells.

4. A constellation control method comprising:

a first spreading step of performing first spreading of a response
signal vsing one of a plurality of first sequences that can be 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



2F08155-PCT 42 constellation of a second response signal group formed
ZFO%ﬁ'r%ggonse signals subject to thé3irst spreading by other first

sequences than the part of the plurality of first sequences, by ninety
congégrbdson of a second response signal group formed with response

signals subject to the first spreading by other first sequences than the part

of the plurality of first sequences, by ninety degrees.



