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NE—URERSH, 2BERICIE.
E—UNEHRSh D,

(57) Abstract: A radio communication device capable of ran-
domizing both inter-cell interference and intra-cell interference.
In this device, a spreading section (214) primarily spreads a re-
sponse signal in a ZAC sequence set by a control unit (209). A
spreading section (217) secondarily spreads the primarily spread
response signal in a block-wise spreading code sequence set by
the control unit (209). The control unit (209) controls the cyclic
shift amount of the ZAC sequence used for the primary spreading
in the spreading section (214) and the block-wise spreading code
sequence used for the secondary spreading in the spreading sec-
tion (217) according to a set hopping pattern. The hopping pattern
set by the control unit (209) is made up of two hierarchies. An
L.B-based hopping pattern different for each cell is defined in the
first hierarchy in order to randomize the inter-cell interference. A
hopping pattern different for each mobile station is defined in the
second hierarchy in order to randomize the intra-cell interference.

G EH: A8—vILTEEIVALA U FSRILTHD
WMEESUALILTZIEATESHERBEEEE, CO
EBIZBWNT, JEEE (214) (X, IS (209)
ICE>TRESNE-ZACRITIHEES 2 1 RIEH
L., VEBRER (21 7) 1%, 1 REHBOEBES L
& (209) ICk>THRESNETOVH T1 XHHEL
a— FRIITC2KEEL., FlEEE (209) &, /ES
NERYEDTNRE—2IZ->T, HEE (214) T
D1RIGEIZCANS ZACRIIDREEL 7 FEB LU
BE (217) CO2xRBEHICAWNS IOy o974 Xk
Ba—FRINEFET 5, FEEE (209) ISHESH
ARy EVINRG—Vid2BEORYE LS IRE2—2T
HBEREh, TBBAICIK. 183 —BILTFHES VAL
L5812, BILBITRESLBRA—RDEHRvELY

A rSEILTFEESUFLILET D012, BERBIZRL SRy ELTR
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[0001]

[0002]

[0003]

Bl =
FEHBEEES K VLEESHMAE
BT B

AR, BRBEEESLUVNBEESIRAEICEAT S,
CE- 2530

BEABEETE., BERABEEEMEREE (LT, EMBLEKTSH) M"oE
WBEERHBEEE (LT, BHHELEBT L) ~OTYERHRT —2IIHLT
ARQ (Automatic Repeat Request) M@ &SNS, DFEY. BEB/IEITY
T —2DRYBREBRETIHBEESEHEMBE~T 1 —FN\vIT 5,
BERETYEHET—2I1Z8 L CRC (CGyclic Redundancy Check) #1T-><T
. CRC=0K (BBYEL) THNIXA CK (Acknowledgment) %, CRC
=NG (aYEY) THNIENACK (Negative Acknowledgment) ZIHZE(E
SELTEMBANT A — NI T 5, CORBESEFHAEFPUCCH (P
hysical Uplink Control Channel) @ Lt Y EIREIHEF ¥ =)L ZFAWTEM
B~EEEh b,

T, EMBETYERRT —20 Y YV —REAREREEHNT 5 -HDFIlH
FHREBBBD~NERET S, COEFREA Z EL1/L2CCH (L1/L2 Contro
| Channel) FEQOTYEHRHIEHF v RILEZAVTBERE~NEEINDS, &LI/L
2C C HIZHIEMBERDFFILEICIE LT 1 DEIFEHD CCE (Control Ch
annel Element) Z5H T %, HIAIEL. FELE2/IOFIEIFREZEET 571
HOLI/L2CCHMATDDCCEZART H5HE. FS5EEI/OHEFERE
BT H12ODLI/L2CCHIE2DDCCEXZAH L. HEILE/6DHIHEE
HEBENT 5HODLI/L2CCHIEF4DDCCEEZSAL. HBILEI/120F]
HERE BT 57=HDLI/L2CCHIZF8DDCCEZLHAT S, Ff-. 12
DLI/L2CCHAEBDCCEZSET HIHEA. 1 2DLI/L2C CHIFERKT
LEHDCCEZLHAET S, EMBIEBEB/BEICLI/L2CCHZER L., #ilfH
BERNIBELTHCCEHM->TLI/L2CCHIZHATRECCEZEIY L

Jifllll
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T, BlYETH-CCEICHIET 2B V—RICHIEERET YELSI LT
EET 5.

[0004] Ff-. BEESDEFICAVWSPUCCHZEMBEN SEZEBBR~EMT
5D TF T EFREICLTTYERDOEE) V—XEHELCHEH
THEHIZ, CCEEPUCCHEZ 1M1 THIEMITAZ EMNREENT
W3 CGEtErXHi1318) . EBB/IE. OB TFIZE-T, BRAD
HEBEBRNTYESTINTWAYMEY YV —XIIKETSHCCENDL, BB
NoDEEEESNDEEICAWNDIPUCCHZHET I ENTED, £oT
. EBRHRE. BER~OFIEERAT YEL TSR TWSYEY V—XIZxt
ETAHCCEICEDNT, BRNODLERESEYME) V—RIITTVEDY
T 5, HIZAERBREE. BREDOFIEHFERNAT Y EL TSN TWEYEY Y
—RIIHMIETHCCENCCE#OTHBIIHEEIE, CCEHOITHIET AP
UCCH#O%ZBRBHAMPUCCHEHIET 4, £-HAEBEBBIL. B
SEDFIEHFERNA TV ELTENTVEYME Y V—XIIHIETSHCCEMNCC
E#0~CCE#3 THd5HEIX. CCE#O~CCE#IIZEVLWTR/IME
EDOCCE#OIZHMETAPUCCH#O0OXEHBRAMPUCCHEHIEL,
BREDHEERNAT Y EL T IR TWEIYMEY Y —RITHET S CCEM
CCE#4~CCE#7THHHBIE. CCE#4~CCE#7IZHVWTH
INEENDCCE#4IIHMETAPUCCH#4ZEHBANPUCCH L#IE
35,

[0005] Fi1z, R1ICET LS. EHOBBENSOEHRDIEEEEEZAC (Z
ero Auto Correlation) RINEB LU T+ a2 (Walsh) RIIEZRAWNTIET
BIEICKYTI—FBETHIENBFHINTLDS GEFHEXR2SR)
H1UIZENT [Wo, Wi, W2, Wl BRIIRADVAILY aRINERNT, K
TIZRT&SIT, BEBTIE. ACKELIEINACKDOREESHN, £9H
Bt T, BESMETOEENZACRT (RIIK12) LHBRIL
STIRIEHESNSG, RVT 1 RILBRRDIEBFES AW ~WITEFREhxt
Je&E8TIFFT (Inverse Fast Fourier Transform) &h 3, [EREE L
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[0006]

THHENE-REESE. COIFFTICKYFHESMENDRIRI12DZA
CRII-ZEHmEND, FLT, I FFTEDEESNASSIZUAILL2ERF (
RIR4) ERAVT2RIEBEN S, 2FY. 1 DDIEES
—FDMA (Single Carrier-Frequency Division Multiple Access) 7R
WS o~SHIlENENEESND, thDBERETHEKRIZ, ZACRIB &
U LY aRINERVTREESHIEREND, AL, R4 5BBBMAT
(&, FFfilEm ETOMEIRS 7 b (Cyclic Shift) EMNEWIEL S Z ACRF
CEER EWVIEGSU ALY ARINANLNS, TITIEZ ACRS
DEHEEHLETORIIEN1 2THAS=HO. RI—ZACRINEREINDTE
ROJEFE0~11D1 2D ZACRIIZRANDIENTES, Ff=. »
AL ARIIDRINRNATHS=H, EWVIELGE4 DDV 4L 2R
FRHWAIENTED, &- T, BEMLEFRIETIEH, K48 (12X
4) DBEBRNMNODRBEEEEI—FEETEHIENTES,

£, R1IITT &SI, BHOBHBENOOERDSRIES V10O
MEB) 20— FEETHI LB SIATLS GEBFXHM28ER) .
1IZSFRT&EIIT, ZACRH (RIIK12) s 3L UKRILOSREIESR,,
R, R ZEKTLHE. FTZACRINT—IRIZDRIRIDER
R [Fo, Fq, Fol TENEFNARESIETIFFTENS, COIFFTIC
FURRBEMLEDORIR1I 2O ZACRINGELNS, ELT, I FFTH®D
EENERRYI [Fo, Fy, F,] ZAVLTHEEND, 2FY. 1 DDSHRIE
B (ZACRF] E32DYURILR,, Ry, RLUZFAFNEESN D, thd
BBBTLRAKIILTI DOSRIES (ZACRT) A3ID2DYURILR,,
R., RACENFIEESNS, BL, BLLBHBHETE. HEE#LETORE
RUTFENEWVCIRGD ZACRI, FE, EWIELRSIERRIINA
Wohd, CCTIEHZACRIDEMEEMETDRIENT1 2THA-H. [
—ZACRIMNSERMSNDBERV I FE20~1 101 2D ZACRI%E
FAWAIENTES, T, BEXRRIDRIENI THS=H., EWIIER
53 D0NDEXRRINEANVDIENTES, &oT, BRMNGEERETIE.
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[0007]

[0008]

[0009]

[0010]

mK36 (12x3) OBHENODEHRETZI—FLEETLHILENTE
%o

ZFLT, B1IZRT&IIC, So.S1. R0, R, R, S, S D7 UL
[C&Y1RAY BRSNS,

CCT.R—ZACRIMNEREINABEIRL 7 FENEWVIRGLHZA
CRIIMTHOHEMBEXFEFOL LD, £>T, BEMNLBERIETIE, 7B
RV FENEWVIRLGSHZACRS BIRVIFE0~11) TEREN
MEENI—FEESNEBHROGEESIE MBS TOMEELEIZ L Y FHE
BETEEIFERTELEL DT EIENTES,

LOLENS, BEIRTOREEIMIVITHh, TILFNARICEDEER
Z0EEIZLY . BHROBBEN S OBEBOGEES T EMBICERICEE
FTHEERSEL, FlZIE, BRI FE0DZACRIITHEEINIGE
SEDEFEFIAIVINELVEESIAN I VI L YBNEEE, BERY T
FEODZACRIDHEBEE—IMNBEIRCIFE1DZACRIIODBEEIC
BNTLESICEDH D, F-, BERVITFE0D ZACRIITHER SN
BEESICEERNHDIHSICE. TOEBERIZE DT HRNAASBES T +
E1TDZACRIDBHEICENATLEI ZEMAH D, 2FY. ThioDif
BICE. BIRVIFETDZACRINBEIRV I FEODZACRIMN LD
FibERT5H, £oT. ChoDFEICE, BERVIFE0ONDZACRIIT
B SN-IREEESLBIEV I FE 1D ZACRITHE SN EEEES L

DEEHMALIET S, DFY., EWICHEETLIRIES T FED Z A CRF
EFRWNSE, BEGSOREFIENSILT SHREEAH D,

FIT., KL, ZACRIDIHEIZE > THEHDGEEEFXI—FEE
THGFEICIE, ZACRIIEMTOREMTENRELGVEEDORIRY T ~
Milm (BIRV 7 FEDE) #ZACRIIMICHITTWS, HIZIE, ZACHR
FIFDEIRY 7 FRERZE2E LT, RIIRN1 2TRIREV I FEO0O~1 1D
12D ZACRIIDS>HLMBERVIFEO, 2,4,6,8, TODE6DNDZAC
RINDAHEBEEETD 1 RILBIZAWNS, £2>T. RIIEN4DTH Lo
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RINZISZESD 2 RRICAVDIGESICE, K24 (6x4) OBES
NEDGEEEEI—FZETEHENTE D,

[0011] LA L. BMISERT &SI, SRESOERICAVIERRIIDRIIEN
3THH=-0. SREBSODIMBITIENIELGZLIDDEXRRILMAALD
CEMTERL, &>T, B1ICTTSRESEAVTEROGEES 2,
I HHEAE. BK18 (6x3) OBBB/MLOEEESLNI—REET
B5IEMNTERN, £2T, RIEN4D4DDI+ 1LY aRID535 3D
DI ARFIBHENIERY 51, WIThh1 DDV LY 2 RFIHE
AEhiziy,

[0012] ZFf-, B1ITRFT1SC—FDMAYYURILIEZT LB (Long Block) &5
ENBIELHB, FTT, YURVEE, Thbh5, L BEATOEIC
RALohdiEa—FRINETO Y9 74 X a— KRF| (Block-wise sp
reading code sequence) &MEIEN S,

[0013] &7, R2ITRT&53%18EDPUCCHEEERT A EMNBIFINT
W3, B, ENIRBST0v 9 74 XLEa— FRIEZRAV LB EM
Tl BBELISEBRBLGEVRYGSEESOEXRMEEANGL, LML,
EWNMIR—®70 v 74 XM — FRIZAVLSBERBE T, RICE
WRIZEWTEBRBENODEEESHICREENDOKRELELNHSHBHE
—ADEEEEIMhADGEEENSTHEZHTEENH D, HlZE. E
22T, PUCCH#3 (fBIRV 7 FE=2) ZRHWVSILEESHS. P
UCCH#0 (fRBIRV 7 FE=0) ZRAVARKREESHILTHERTEH &
nHb,

[0014] CO&SLFHEERBTH-HIC. BRI bRV ETY (Cyclic shift
Hopping) 7ZAEMARE SN TLND CGERFHFXISHR) . BIRY T bRy
Ervd&lE, R1IZEFR2EDURINICHLTEIYLETEIRERY 7 =%
FORBIZHES>TEFESVALICELSE IR THS, ChIT&Y, Fib
NREEFTBJEEEEDHELZ I VA LILTE, —BOBHEOAHAMNENT
BERITRITDIENENKSICT I ENTED, 2F Y, BRIV T +E
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[0015]

[0016]

[0017]

VEVTIZEY, THEIUFLIETEHEIENTES,

CCT, HEEEHTOTSHIE. CILETRETDIFHTHDI I V32—t
JLFi#% (Inter-cell interference) & 1 I NOBEBRTRET HFHT
Hd4 2 +StILFHE (Intra—cell interference) LIZKBIENhD, &oT
TFBEOTUSLEL, A A —EILTFBDT U F LIe (Inter-cell interf
erence randomization) &4 > bZEILFiBDT U F LIL (Intra-cell inte
rference randomization) &IZKAEIIN D,

FEHFEFSCART : Implicit Resource Allocation of ACK/NACK Signal in E-UTR
A Uplink (ftp://ftp. 3gpp. org/TSG_RAN/WG1_RL1/TSGR1_49/Docs/R1-072439
Zip)

FEHFEFSCAR2 : Multiplexing capability of CQls and ACK/NACKs form diffe
rent UEs (ftp://ftp. 3gpp. org/TSG_RAN/WG1_RL1/TSGR1_49/Docs/R1-072315.
Zip)

JEHF S XAK3 : Randomization of intra—cell interference in PUGCH (ftp:/
/ftp. 3gpp. org/TSG_RAN/WG1_RL1/TSGR1_50/Docs/R1-073412. zip)
FBEDRT

REANERL XS LT HRE

ST AVE—tEILTFBTRE-—ADEILOBHEDLEESI AN
ILTERDEERESLR—DRIRY 7 FEZRAVIERDIEEESEHILDTF
BERITDO, A3 —tELTFBETHIT VI LT HEHICEELLD
BRI RRVYELITNE—0 (T, Ry EVTIRE—2D EEBET H) N
WMEEGD, 2T, A1 V3—BILFBETHITTUF LIET HT=0HITIEL,
BRI LFE%#LBE (SC—FDMAYURILE) ICELSEIBEERY T
fRYEVY. TbhE, LBA—X (SC—FDMAYURILR—X) D
IR 7 kv E>4 (LB based Cyclic shift Hopping, SC-FDMA symbol b
ased Gyclic shift Hopping) #4175 LENH D,

—AT. AV FIELFEETRIITOZLETHEHIC, 1EILADT
RTOBHBEDOGEEBIIHLEWIRESIRYELTIRI—VFEY ST

Jifllll



WO 2009/044537 7 PCT/JP2008/002738

BIENEZLND, LHL., INTHE, Ry EXT R —2OBEMITHEN
RV EDIRE—UOBEMEEME -BEBEBTIT S O0O%IEESDA
—IN—AY FBRRELHE>TLES E VWS FEENRET B, £, BA—tL
NOBEHOBEBRN L BR—ADEBREBRICEAEORIRY I bRy EVT %
T75&. 7BV 74 XEHA— FRIDEREEINTINVSS,, S, S,, S &F
2IERo, Ry, R DBERY 7 FEDBH BB TOEMEFRMARNTLES &
H5-HIT, EWMIRAESTOvY T4 X — FRINEZAVSBEE
FTOEXMENBEATLEI CEAHDILEVSHEBRIKET S, HlzE. E
2[2BWLVT, PUCCH#3[IAEPUCCHH#ONLDHTHEZIT5IE
FTH, TAVY VA4 LI — FRIIDEXENGENSZLITLY, PUC
CH#3EPUCCH#OMNLDFHEIFTTHLS, PUCCH#T1BELUP
UCCH#2MLDTFTHLZITHESICTH D,

[0018] LEEREE. LBR—RADBERV I bRy EVTIKATRAAY FR—2X
DEERS 7 bikw E S (Slot based Cyclic shift Hopping) #4175 2 &.
DFY, FEBEVIIEEROY FEIZELSED I EICEYERTETHD

[0019] LML, LBR—XDFRI T FARVEVTITKZATRAO Y FR—XDE
RUTRRYEVTETIE, AVA—EILFHBOZ T LLETHICTR
BLIE>TLES EVWSH-LEREBIFEET B,

[0020] DFY, 12 2—EILFEOTFLEICHEHTEIRYELTNRNF—2EA
DRI ELFEOT O LERICHET ARV ESTNE—2 EDORBIZIEFEN
Hb,

[0021] AFEBAOEMIE, 1 o3 —CILFEEEIVA VS EILTFEORNAEES >
SLET B ENTELEBBEEES S UVLBESHRAEERHET S
ETHD,

FETRRTH-ODOFE

[0022] AFKEAOEMEEEEIL. AWCELBIBRI T FEICKYEWNIH BT

BEEHOE 1 RIIOVTIANERVTHEEESE 1 KILKT 55 1 8T
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[0023]

[0024]

[0025]

B &, RIEEEBOE 1 RIIHIET 2EHDFEF v RILDERY ELT/INE
— V- T, MIEE 1 HEFETRAVLONSE 1 RIIFHIHT 2HETFE
. EEEBEL, BIRRARYESTREI—2E, BILEBIZRED D VRILRA—X
DEIBBRYELINRG—r e, BRBEEZFEEICELLIRDY FR—X
NDE2BBRYELTREG—V EE2ETHERERD,
FEADISEESLEAZEE. EVIRLEBIBERY I FEICKYEWNIS
HMORELERDOE 1 RIDVITIANERVTREESE 1 RIEKRT 55 14
ATy TE, MIEERDE 1 RIIHGT 2ERDOHEF v RILODHRY E
DUNRE—UIZR-S T, HIRE 1 HBBRFERTAVLONDLE 1 RINEHIET 5
FEMR Ty TE, #EBL, FIERYELTIRE—2Ik, CILEBITERRESDY
VRIAR—ZDE1BBRYET/IRE—2 b, ERBEEEEBICRLLHX
Ay FR—IADFE2EBHRYEVTINA—DEFELESITLT,
FEADZR
ARERICENE, 1 2 —LILFEBLIVA Y S RILTFHEONAEET v
FILTBHZEMTED,
B oD B 7 B B
[RGEESELUVSHRESOERAEERTR (4EK)
[B2]PUCCHMDEREZTTR (HEkK)
[EB]AHHADEHEDHEE 1 ICRLIEMBOBRERT IOV IE
[RAIARFKBADEFRDOIE IRIBBREOERZEZRT IOV IE
[BEISA] AFEBADEMDIRE 1 [THR ARV ELT/NRE2—2 Bl1—1, L0
DAY KO)
[E5B] AFEBADEMDIRE 1 [THR AR YELT/NRE—2 Bl1—1, L0
DAY k1)
[BEI6A] AFEBADEMDIRE 1 [THRARYELTNRE2—2 Bl1—1, EIL1
DAY KO)
[E6B] AFEBADEMDIRE 1 [THR ARV ELTNRNE—2 (Fl1—1, L1
DAY k1)
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[0026]

[0027]

[0028]

[RTAIREBADERDOTEVIZHRIE2BERYEL T/ —2 (fl1—1
., AQvY ~O)
[R7BIAHBADERDIEVIZHRIE2BERYEL Y/ —2 (fl1—1
, ROy k1)

[EBAI AN EMDIEVIHRIE2HBERYEL IR —2 (fl1—2
., AQvY ~O)

[E8B] AFBADEMDIE 1 IHRIFE2HBEBRYEL TN —2 (fl1—2
, ROy k1)
[R8CIAHBADERDIEVIHRIE2HBERYEL I/ —2 (fl1—3
, ROy k1)
[BOAIREBFADERDTEVIZHRIE2BERVYEL /2 —2 (fl1—4
., AQvY ~O)
[RBIAHBADERDIEVIZHRIE2BERVYEL T/ —2 (fl1—4
, ROy k1)

[BOA] A FEBADEHEDHRE 2 (LRI HRvEL T /82— (RAY FO)
[E10B] R FEADEREDHE 2 [THRIFRVELT/R2—2 (ROY 1)
[ETAIRFEHADEHEDHRE 2 (CREIF2BBARYELI/NNE—2 (RAY |
0)
[BIBIAFEHADEHEDNHRE 2 [CREIFE2BBARYELI/NNE2—2 (RAY |
1)
RAZEHT 5-HDRRDAE

LT, AEBAOEBDOHBEIZONT, MIEEZSRE L THMICHAT S

(EEDORE)
AEMDMEICEZLIEMD1 0 0DERZEREIITRL, AEEDOREIZRFE
LB 20 0DERER4(ZRT,

WH. RIANERICELI I EERITAH=HIT, B3 T, AFHALEFEIC
EETHITYERRT —2DERF. LU, TOTYERT—FIIHT HEE
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ESEDLYERTOZEICHFLLIEREEZTRL. LYERT —2DZEICF
DLBHBOETE L VHAZERT 6, RRIC, R4 TIE, AEREER
([CBETHTYERT —2DRIE. BV, TOTYERT—2IIHT BIG
ZESOLYERTOREICHRLIEHEEZTL., LYERT—2 DFEEIC
GBOLIERBOERS L UHRAEZERT 5,

[0029] &Ff-, UTFOHATIE, 1 RILEICTZACRFIZAL, 2RH&KIZTAY
D04 XL — FRINERAWVBDEBEEICDOVNTHEAT S, LML, 1 XRILEK
[ZIE, ZACRILSND, EWVNIERLSBIRY 7 FEICKYEWIHEERTEE
BRINERANTH XL, HIZE, GCL (Generalized Chirp like) &%,
CA ZAC (Constant Amplitude Zero Auto Correlation) %%, ZC (Zad
of f-Chu) R3FI. F=IlX. MRIIPEXRIT—IL FRHESRIIFEDP NRIIE 1R
WEIZAVLTH &L, Tz, 2REHICIE, EVITERT HRII. F1=&,
BEWMIFEFEXRTHERGEDIRITHNIEVNNLESRFIEZTOVI DA X
RO — FRIELTHLWTEEL, BIZE, 2AILDaRFFRIET—Y
IRFEZTOVY DA XMERI— FRIIE LT 2RILERICAND Z ENT
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