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(57) Abstract: The purpose of the present invention is to provide a
transmitter, a receiver, and a wireless communication method which
can suppress the increase in the overhead due to the insertion of a
reference signal without inviting deterioration in the channel estima-
tion accuracy. The wireless communication method of mapping and
transmitting a reference signal on wireless resources of a plurality of
layers, comprises a step for generating a reference signal, a step for

over-sampling the reference signal, and a step for mapping the over-
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sampled reference signal respectively onto each of the resource ele-
ments of each layer, wherein the reference signal mapped between
difterent layers is frequency division multiplexed inside one resource
element with the same time/frequency domain.
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[0001]

[0002]

[0003]

B M &

FEADEM : XER. RERRCERBELE
5 bl

AFERE, EEHK. RERRCERBEREICEAT 5,
BRI

UMTS (Universal Mobile Telecommunications System) Xxw k77—
JICBWVWTI, BEBAMAMERVCE—V T4 L —hOAELAEZzBHE
LT. HSDPA (High Speed Downlink Packet Access) YHSUPA
(High Speed Uplink Packet Access) #FfEfRTdT &ICLY, W—CD
MA (Wideband-Code Division Multiple Access) #RXR—2 ¢ LEmE/N
Ty NTFOEABREINTWS, W-—CDMAODERF+ R/ILERBWNSE
RRM|E— RICKEL T, HSDPA/HSUPATIE, #BFvRILEH
WTCA—HRBHREGEET DI &ICLY., B, KEELRERY VY —XEH
THABEICAR>TWS, HSDPA /HSUPADQE—YF—4L—K A
RBAABE, Fr/A0T12ILICAEIESHIC. 3GPP (3¢ Gen
eration Partnership Project) TLong-Term Evolution (L TE) &ML
ns3GCGORBUSELTADERS V9 71— ADAFRITHRINLTWS
o LTEOTY YUY ITI, EXERBDEIZET7 V72X (OFDMA : Ort
hogonal Frequency Division Multiple Access) A%, LY > & Tli,
SUTNFY ) TREBDESET VR (SC—FDMA :Single Carri
er-Frequency Division Multiple Access) AEEAINTWS, /4. F
W) 2o EDEBNIA—SBLIUCREBEORELLERHNDHIC, £EY )V
DSC—FDMA{ESIx., DFT (Discrete Fourier Transform) —S p
read OFDMAZRBWSREIRBMBISGLEICEYERIND,

. LTETE., ZRUBEIZERTERNOSRES (RS : Reference
Signal) ZRAVRPRKERIMEBAINLTNSE (W-CDMATIE,
A0y MESERIENT WD, LTEDHERKTIE. RSEMENRTWS)
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[0004]

[0005]

o FUUVYIDOFDMAE, WILFF+)TESTHDIED, JY—RT
0w % (RB :Resource Block) PHICESR - FIREGEE T, BEEAARY vV —
ATl AY KM (RE :Resource Element) ICRSYVYRILAZELTWS (
FRFFXER 1) o« —A. LYV VITIE. SV TLFv ) 7TESEZH#ET S
=i, SC—FDMAYYVRILICRS ATy EY S LETOY V%, 155K
RN ESTYyEY I LET7Oy 7 EEBREZELTWS (GERFEFE 1
) o BIZIE, BEIRREBETRSZZETHI&ICLY,. TYDVIES%Z
FHRET &N TES, RSIE, BIVBEDRIZ VT Vv IESICE
2TCRISvTV VT (BBRESRINCLESVIVAX) Ihd,
FeAT R >R
FERFEF SO
JEHEEr a1 : 3GPP, TS36. 211
FEAOBE
HEEANRRL LD & T BFE
EZAT, 3GPPTIE. LTELYEFWE—IT—49L—b. BEHK
FAME, Fv /X074, BLmROI—FRI—Ty NERRT 570IC,
LTE—Advanced (LTE—A) OERSA VYT T—ADBEEI R
HIxhTWws, IS, TYYYITIE1Gbps, EYYYITIE, 500
MbpsMUEDE—IFT—4L - aXHTD, £/, LTE-ATIE, 3
GPP Release 8UMOLTEE®MEAE#HRMY (Backward compa
tibility) ZB9 B EDNEEQRERFHLHER>TWS, T4b5E. LTE
—ADEEBEEANICL TEDI—HiRK (UE : User Equipment) ASHEAR
VUV EBHGTEDIEMNBEICR>TWS, LEN>T, LTEDEES
BAETAEAERHEIOYY (AVE—FY hF+1)F7 (CC : Component
Carrier) ) ZBPMWANEETHOBKEZHEALTWS, £/, LTE®D
UEALI—HIEHRAERFATESLSIC. LTEDRSIEFRBRICEEINT
W3, BIC, EIVEBEDORS (CS—RS :Cell Specific RS) &, ¢
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RTORBICHZFEINTWVWS, BIOFEVWE—IT—4L—h Fv/tY
1 DEREZEHEHLTHIC, LTE-ADTY Y VI TIE, RR8ESE
VFFDOMI1I MO (Multiple-Input Multiple-Output) F+ RILIEED
LYV ITIE BRRAEZET VT TFOMIMOF v RIVEENFEAI L
W3, LT, FYDYIDOE—ITF—49L—K1Gbps, E—VEK
HAAME3O0Obits second Hz%28X8MDMIMOZET,
tYUYIDE-YF—HL—r500Mbp s, E—JEKEFAME
5bits/second /Hz#%, 4X40OM|IMOZETERT 3,
[0006] Release 8 LTEDOFRYNVITIE, RRKAEETVTTHET
DCS—RSHM|EEINTWS, LML, LTE-ATIE, RRKB87VTFT
IS LER SHRRICR D, — A, FTY )Y IOMIMOZETIE, ER
ME—LEERLTCT7 YT FHEEALTSZS)I—F 41> % (Precoding)
BPEAINTWS, LEed>T, FVI3—F14 v JFY - BELDOBEDRS
SURNEBTUTIARET D E, RONERBAICEIFTHERSODA -
—AY RAEEITERLTLED, 2T LTE-ATIER, FY3—7+4
VI ELBWTHEET S, BIROUEDSEREAERORS (CS |
—R S : Channel State Information RS) \ FEUEEBA®D® Y I1—F1 v
EIOERABOUEBEARS (US—RS : UE-Specific RS) »#7=
ICHREINTWD,
[0007] CS |1 —RSik METYHEFv ) (PDSCH :Physical Downlin
k Shared Channel) ®RBOEIYHT, §4bbRyTa—) T, R
AR - FryRVFSEERORER, NV N —NLQEIHERZEREDAUE
ICAAWSLNS, — /B, US—RSIE, UEICEEFEIN3PDSCHMDRBE
F#RICT) A—FT 4 v IJINTEBSIN, REREEROLODF v RILHE
EICAWLND,
[0008] ®IEDELSIC, MIMOZE, HEWEEFTIN—=F (MIMOFA
N=2F) Tl ZEET7 VYT THFHBDORS Y VERLDBBEILRE, ZOBE
. CSI—-RSTR, REFrIIREBEOAEREIZ. ThiFEe<aL,
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[0009]

[0010]

[0011]

[0012]

LTE-ATHREINTWSLDIC, FEBIETHEBIKZEHTES, L
L. EEBEREICEIZIZEF v+ RIREOHTEEEESLLT 5, —A.
FEHIMCRERD 7O DU S — R SOHEEEEN. M I MOSEDESDEENE
B, BLUVREEITIN—VFOMBILEADHEIIAEL, BVWEBENLERK
Ihd, LEed>T RAlLL 707 F+HBICEHRADODUS-—RS2%ET 50
ENHD, LHL, ZETVTHFHOEXICHEN, RS, I, US—RS
DF—/"—~y K JEABRK) MERALTLEWV., FryrRILHEEEDSL
HHRLLZERL, RSOA—N—AYy RERBTIIENBVETH D,

AFEBPEIDDRICEATRINEZEDOTHY, SRESOHAICEDF
—N=A~y ROBREZMFTEIENTEXLEEH. SERRVCERBEER
FERMI DI EEANET B,

RBERRT BI-ODFE

AFAOEIPBELEO—BERKIT., BEROL A YOER) Y —XICBRIE
SevvEV T L TEETIEBEBEEAETH->T. SRESZENT DT
e, BRESEZA—NY VTV JTBIRE. A—1NY TV I LE
BRESE, ELAYDYY—RILAVIDENRZTRIIRNYEY TS BT
BezAL, EL2LMVYEOSRESZ. KA/ BAEBBRENFRLC 120
Y —RILAY NRAORBEBAEICOBEL Ty EY I T3 &5/ E
9%,

Fre. RFEPOERBETEOMO—ERIL, EHROL A VYOER) Y —
ACBRESEVYYEV I L TEET2ERBEAETH->T. SRES%Z
4T 2IRE. SRESAA NV VTV ITTETIRE, 7 —NYU T
Do LESRESICH LTKEY 7 M 59 5TEE., KO 7 M
S5LEBRESE, ELAVYD)VY—RIL AV MIEFRATRIITIYEY Y
$5IREZEL. BLAVICBWT, AULSRESZEREAREMEEL
BEL120YY—RILAY NAORRBAAISE> TEEYYEY T L,
BOoERZLAVEDOERESZKEY I NEET I L E2FHET 5,

Fre. RFEPOERBETEOMO—ERIL, EHROL A VYOER) Y —
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[0013]

[0014]

[0015]

[0016]

ACBRESEVYYEV I L TEET2ERBEAETH->T. SRES%Z
4T 2IRE. SRESAA NV VTV ITTETIRE, 7 —NYU T
VO LESRESICH L TERTSLT2IREE. BEXFSELASRE
B, ELAYDVY—AIL AV MIZENTRIIIYEVY T ETIRES
BL. ERBLAYVREICTY EVYIINEZBRESE. BREAREEEN
ELCYY—RILAYMIEBRELERASZAVWIEZET S E2HHET
%,

Lk U2BRBEAEICENE SLAYVICIYEYITINESRBESD
HEEAEBERL. SRESOEALLZ T —N—~Ay ROBREIFITE L
NTED,

AFEADZEHO—EHKIL, BHOL A VYOERY YV —RICBRESA~
YyEVILTEBTL2EBRTH>T. SRESEZENT 25REFSENT
& BRESEZA NG VTNV IFTEA NG T TERRE F—1\Y
TNV T LESRESE, SLAYDI)Y—RILAVEN (BT7F+ U7
) DENEFNICRvEYTTHH Ty )P EVTEE, 2HBL, 7
Fy )7y EVITRIE. BRBLA4AVYREOSRESEZ. BEBIKREESE
AELCT20VY—RILAY NAOREREAICHBELTYvEYJT 3
JEERFHET B,

Fro. RFEBAOBREROMO—ERIE. EHROL A YOER) Y —2ICH
BESZYYEVYILTERBIT2EERTH> T, RIRSRESZENSR
EEERIE. RIRSBESEA—N\Y VSV T2 —R"YV YT
WE, RIRRA— NPT I LESRESICHLTKEY 7 M et57 3
KBl 7 MRE, KBS T MEfdS5 LERIESRESEZ, LA YDY Y —
AILAYMIENFNIINYEY T2 T7x+ TPy EYTEHE, &
AL, ELAVILBVWT, RULBRIESZREARBBEEIRLC 12D Y
V—RILAY MNAOREHREAISAE>TEBYvyEY L. BDEAQSL
1 YEOSRESZKBY 7 MNEET I 2HHET %,

Fro. RFEBAOBREROMO—ERIE. EHROL A YOER) Y —2ICH
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[0017]

[0018]

[0019]

BESZYYEVY I LTEBI2EBFEHTH-> T, RIKSRESZENT D
SRESEMEBE., AIRBRESEA —N\Y TV I7d2F -1V T
Ve, RIRRA -\ YU TY VT LESRESIIH L TERFTSLT 2E
RASRERE. EXFASLLAIESRESZ, L1 VDY Y—XTL
AVRNIENTNIIRYEY TSR T+ ) 7Y v EVIEEZBL, &£
BBELAYEICYYEYITINESRESZ, E/BEBREA AR Y
—AILAVMIEELERFSZAVWTEZET S & 2/EHET 5,
AFEPOZERIT. BEOLAVYORBIR) Y —RA -GV TY U Jx
NIV EYIINEBRESL2ETIESAZETIZEHTH>T. &
BLEESETYYEY I T2 TV YTPTIvEYITEHRE, TYvEY
TINBESOFOSRESTIINLT. o3 TV Iid350 040
TV ITRE oy T IBMTH Y T v IS hSRESERAW
TFvRIVEEZTIF vy RIHEERRE, 2B T &2/ ET 5,
A [OFYIES

AFEBICLNIE, BLAYICTYEY IS RESOREEBAERT S
ZENTEDRD., FyrRUVBEBEDLLERBLS IR, BRESOHE
AMIEBF ==~y ROBRZIMH L. EEDEOETZME T &
AEEE 78D,

B0 o> i 8 75 ER

[H1IBERBDEI%E (FDM) ILL25REFODERZEELZRIHNTHS
[H2]5E2EI%2E (TDM) ICL25RBRESOERZELRERIHTH D,
[E3]3— FDEIZE (CDM) ILL2S5RESODERZEEZTINTHD
[HAIEEDOFE T ICREZBRIESDOY Y EY I HEO—HFIERTHTH 5,
[E5]1RBEOMRE 1 IR IBEIRAEBERVRIGEMBEREL AT 2BEER
AT LDEREHRAT 2HDETH S,

[B6]1REDHE 1 ICHRZIBSRESOYYEY I HEEAER L TRERE AT
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DEGEHROMETOY VRO—FITH S,

[R7]EBEOFE 1 ICRISRESOY Y EY T AEZEB L TERBRIEZT
DZEHROBETOY IRO—FITH S,
[HB]EMEDFE2ICHEIZRETOYYEY THED—HlZRIETH S,
[RO]EBEDOFE2 ICFRISRESOY Y EY T HEZERA L TERBRIEZT
DEGEHROMETOY VRO—FITH S,
[R10]EROFBE2ICHEISRESOY Y BV T AEZEA L TEREREZ
THOZEHRORETOY VEIO—BITH S,

QNMIEROFE 2 ICRISRIESOY Y EY T HEZEM L TEREE%Z
TOEBEHORETOY VEIO—BITH S,
[R12]EOHE2ICHEISRESOY Yy BV T AEZEA L TEREREZ
THOZEHRORETOY VEIO—BITH S,
[R13]EROHEIICHRISRESOYYEY THEO—flEzRIHTH S

[ |

]

]

[M14]1REDFEIICHKRISRESOY Y EY VT HEZEEB L TRIREE A
TO%E#ROMETOY VHO—HITH B,
[M15]EEOHESICRIZBRESOY Y EY VHEEEA L TEREE.
TOZGEHMOMETOY IHDO—FITH S,

[K16]EY Y >YIDSC—FDMAAEEL TREOFE 1 ILRDIBRES
DYy EYIHEEEALBEORIRRELZT X ERRUSZEROMKE
70y IBRO—FITH B,

[K17]EY Y > o DSC—FDMAAEEL TREOFET., 2ILKRZ25R
BEOYYEYIAEEZER LAEBEDY T3+ ) 7HZRATINTH S
[K18] LYY >YIDSC—FDMAAEEL TREOFHE2 ILHRIBRES
DYy EYIHEEEALBEORIRRELZT X ERRUSZEROMKE
70y IBRO—FITH B,

HEAAERET H7-HDRE
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[0020]

[0021]

[0022]

[0023]

[0024]

9. EET7 VT (E—ZDEII) BTRY YV 2ICET25RES

ERILTDAEICDODVWTERAT 5, SRESZEXRILT 25% (BEXRLL
) LT BEBoE2E (H15R) . BESEZSE (M258R) .
O—RF22ZE (I3BR) OHEIFEITLNDS,

B1 ZRESZEERBNEZLE (FDM: Frequency Division Mult
iplexing) ¢ 2BEETRIHTHD, BEBNBENLETIE. EXBLAVOD

SRES (RS) 22435 7Fx+vVT7ZAVWTEZEL. ZOSREFSH/ME
DOTF—4165 (Data) EEWCFSHELABAWEDIICT—9EFEYYEVTT
5, ELAVTIDIIIIBRESZY Y EVY TR &IlLY,. SRES
WEE7VTFETERIEL. D, DTS ETFHLARVERET
5ZENTED,

M2, BRESAEBEALEILE (TDM: Time Division Multiplexin
9) §2E5RIRNTHL, BEPELETE. EEELIVYOBRES%E
ERB0FDMYYRIVAOY Ty ) 7ZRHVWTEZEL, ZOSRESH
DTF—FESEEWCFSLAVWEDIICT—9E52~YvEY TS 2, &
LAY TIDEDICBRESAYYEYTTBHIEICLY., SRESITES

TUTFETERIEL. DD, DT —FEFSHLAWERET DI ENT
x5,

M3, 2RES%I1—N2EZLE (CDM: Code Division Multiplex
ing) 2552 dRTHD, I— RPBELETIE. FEFLAVYOERE
%, B—OFDMYYRILADA Y TH+v ) PICEYEREL., EET7 VT
TRTEXRMAEZRAVWTCEEYT %, COSRESMEOT—IFETELEWVIC
FHELRWEDIT -9 ESAYYEYTT5, BELAYTIDLSICER
Bea~vvEYITHI&IlLY, SRESEEFE7 T HETERILL.
MO, DT —HEFHLBWVWEKRET DI ENTES,

Lo &SI, BRBSELE. BEPEZE. I—NPEZFEOLHE%
AWwaZElldY, 2RESZEET7 VT HFEATERIEL. D, DT —
HEFHLBWEKETDIENTES, LML, ERBAEZHAVWTEET
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VTFTETSRESZERILT 2HEIC. EET7 VT FHOEMY. HiLR
SRESOEBMICHEVL, F—RN—A"y RPREBAL, GEEDENMETL
TLEDe ==Y RZERT 57D, RSOBBABRBEARAET<TSZ
EHEZONEN, RSOFEAFBRBDEBARDHEWF ¥ RILEEINDEBHREMEL
BTFL., FrRIUVEEBEDSLEEL, TIT. AEPEEDN, &GB7VT
FTEDEMY, FHBLSRESMEMINDIBETH-o-TH, SRIESDHE
ACE BT ==~y ROBREMFEIT 255 LHER. SRESIC
WA=\ Y2T) 2 IREBETV. ELAYOA—1N\YVT) Y TR
TS RESESHETHILEZERL. ARPAEZENTBHICE T,

[0025] LIF., AFRBAOERFEOHEBICOWTHNREZSR L TEHEMRICERBAT 5,
BE. ARBOBBICEWTIL, AEHELTE-AISERALILBEOHIC
DWTERAAT 2N, ARBAIEILTE—-AIOEARALEBEICEEINDEDT
320V, e, ARPOBRIIFEDCSRESICREINT, KRLLBRE
5 WxiE, TYIUIICEITBRES (CS1—-RS, US—RS%H)
EYDVIICBITBSRIES) ICERTSIENTES,

[0026] —fl&LTEY )Y IOWEBEYHEEFv I (PUCCH :Physical U
plink Control Channel) ICAFBAZBERLAEFZBEORIERE (A vy b)) &L
TIKRY, PUCCHIEZ, UETRHIELAREF vy XILREER (CQ I :C
hannel Quality Indicator) . BLTTY Y>> DPDSCHDZXEMRESE
152k (ACK_ N ACK : ACKnowledgement/Negative ACKnowledgement) %
EET2DICAVLNDS, EEOBRITEHIC, 12 TFv ) 7HEET
EEIN2, ACK/ NACKEBHRZXETZHAICIE. 1XO0Y MAD7
SC—FDMAYYHRILDS>E, 3SC—FDMATVRILARSICHAWS
nd, 1SC-FDMAYYVRILATIET 20KEIZ T MILBHERCDM
APHREINTSHY., I5IC, 3SC—FDMAYVRILIChEY, BEREHE
HOBRHFSDEIYETZHHATHIIET. &A12X3=36FvxRI%
ZETED, —A. ACK/NACKESIE., AO0Yy NRADRSEUAD4 S
C—FDMAYYVRIERWTEET 27cth, 12X4=48FvxIL%%
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[0027]

[0028]

[0029]

[0030]

EY2IENTARETHD, LEED>T, RSESOLZEBNIRALER =X
HTWB, TIT. AKPEBERTDIEICEY,. RSOERMWRY THv
)TN, L 2E024E4R57H. 1SC—FDMAYYRILEEY
. 240KEIYT MILBERXCMD ANEREE Y, K24 X3 =72
FrRIVESEAREERD, INICLY, ZEAEBRACK NACKF ¥
RIWBEBRTDIENTZ S,

(EREOHET)

EEOFAE1 Tld. F1DRSSHEREBVWEEREEAEICD VT
T%, BIDRSEZERIE. BROT7 VT FICHBT I2EHDL 1 v DER
VY —RIBRESE~Y Y EVY T LTEETBIHEIBEWVWT, &ELAVOE
BRIV -y EVITEINBZSRESIHLTEH -G T v 0B %
TW, BERBLAVEICRYEYITINZSRESOLHRCEE B, B
B ERBMEEIRAC 1 20U Y —RAILAY NROEEEAAICOEEL T
Ny EVITT B,

2FY., FET1TORSZFEETI, BLSLAVEILENEATYEY T
N38RESE. 120UV —RIL XY NATERB2ESET %, £
BLAYICBREINEZSRBEESMDT I ESEEWICTFSHLAVWED
WKT—4% 1682~ v EYIT3, SRESIHLINBEOA -G TV
TUB%ETIHE (A=Y T) OV TRENMNTHZHE) 1K 120
VY—=ZIL AV MRIKNLAYROZRESZZETIED LIy EY
B ENAREE D,

FBI1DORSHEZERICLY., BLAVICYYEYITINES5RIESDMEE %
B (1 NfE) $22&0TELRD, BRESOEAICLEZ L —/N—A
Yy NOEREIFI L, mENEOBTEIET 2 &EATEEE A D,

MA4ICETDRSZEZED—HFIELT. LAYHADHEICKEL A VIZ2
BOF—NY Y TF) VTNB AT/ RESEYYEYTTHHBEICDOW
TERY, H4iE, #—"B2FY VI LESRESEERHSEIZE (FD
M) §256847dRTHD, A, ELA V. EETVYFTFICIR/IT
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[0031]

[0032]

[0033]

[0034]

WHI DO TR, TRETNELRSEEMEIRBHE (Y I1—F«
V) ERWT, £2TOEETVTHFHILEETDIIENTE D,

Bl4Tid. L1v#1TEETSHSRES (RSH1) =, EH52DH
DY THv ) FTENSIDEDOFDMY YRILICHIBT DY —IATL
AV MIBWT, H7Fv ) T7OLEAT 208EBICEKREY 5, 2FY. R
SH#E1E—DDIVY—RAIL AV NOLBEHICERET 20 TR, ¥ T7++
D7D /208 (1,29 7F%+ ) 7R ICREYT %, Ab. 47—/
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