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(57) Abstract: In a case where transmission signals
are relayed and transmitted via different relay station
devices, the present invention enables simultaneous
transmissions using spatial multiplexing and increases
transmission efticiency. Relay station devices (110-1,
110-2) relay a plurality of data series using multi-user
MIMO transmission. A first CSI that indicates the es-
timated state of a propagation channel between own
relay station devices (110-1, 110-2) and a relay source
(100) is generated and sent to the relay source (100).
Pre-coding is done on the basis of the first CSL, and
atter guaranteeing the propagation channel, pre-cod-
ing of the received data series, from among the plural -
ity of data series sent simultaneously to the own relay
station devices (110-1, 110-2) from the relay source
(100), is done on the basis of a second CSI that indic-
ates the estimated state of a propagation channel
between the own wireless relay station devices (110-1,
110-2) and a plurality of relay destinations (120-1 to
120-8), respectively, and the data series are simultan-
eously sent to the plurality of relay destinations (120-
1 to 120-8).
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[0002]

[0003]
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AFEBPIE, THEESUEBICL > TFHIMEL GERET 2 J/BPHEE
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BREM

EZEILEROT7 VT EFEAL. AUBRESETERORELRST—4
R (F—F M) —L) ZEENICEZEL THERFITZMIMO (Multi
ple-Input Multiple-Output : £ ANZHA) EERMH, BEELANDEIL
TYRATLIRETERLLINTVWS, BROERRDZT—IRINEZEELEEL
T, 21 ODWAREBICEETZV VI ILI—HM I MO (Single User
MIMO) T, IAKRBEEICHITI2EHRDT -5 RINODEE - B OMREZ M
EXEZHIC. BEBEEBICBVWTEFBESICT) I—FT1 v 7 %174
THHERET 2HENH B,

T, RERDOEILS VAT LHFICEWT, EbtEEE (BGEEEE)
DIEADEET VT FHMIHERREE (BRIRZEEB) ORAZETY
FEICHARTKRIBICEZL BBV AT LMRRINTVWS, TOLIBRVRT
LIZBWT, EREBOEE7 VT HEAMTEALTILILYRTALR
W=7y heEEIE2HIC. BEROmABEE (1—Y) BOT—9 %
BAEMIMOZETZVIILFI—HMIMO (Multi-User MIMO) AREX N
TW3, LML S, YIFI—HFMIMOIKBEWTHEEIhALESEZS
E92EBOMAKBEBOETIE. thOHRIZELALESEMDIEIFET
XRWEDH, TOFEFEFTREZI—HFREORAN) —LBATE L1 —FETH
(Multi-User Interference: MU I) IC& Y KIBICHENSIELTLE D,
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NI LT, WmARREEICSIT2ZERICMU | ZHIEY 5 XEES%
ST DEODDFEMRRINTWDS CGERFHXE 1) . EMBEEEDER
EETVTIOLEIRARBEBEDISRET VT FTETOF v RIVREBERT
H25CS | (Channel State Information) %ZEMFBEBNH > TONIL, I
AEREICAILAEFTZHITS I LK MRKBREICS T HZERICMU |
ZIETEDEGBBSEZENT DI ENTEDS, TOLIBFEICIE, AIX

mARBEBICH ITDEIRZERICMU | MIEIN/RETRETEDELD
 BHREREBICSWTCEEESICT) A—FTA v VTR > THHERET
DHENH D,
ZFDFELT, CS I EYKRDAEEEET VT HEBIMKREEDERE
T EDBEDOERGHRBABTZEZRICHEDF ¥ RILTHAHNL, ZOH
T0IH T (FEBEFTHHTI=H (HHH) -1 ERERAFOHRT
IWI—MHREBEERT) 2EH1T (B 7414L5) WELTRWOEERES
ICEHHT (W=H"2&XEFSICRE) T 5Zero-forcing (ZF) 7)1
—TAVINHB, T, RNMFHZFRKRZE (Minimum Mean Square Error :
MMS E) RETROLEHTI (BT 1)L%) W=HH (HH"+a |) -
TCHZBRATA, alRERICREERY) TEEESZ2EATITIBHIMMS
EF)I—=FT4 v JRED, HPLRICL > TEEESET )T
§RERHT)A—TFTa T (E=LT74+—3IV7T) B’H 5,

ZLT, OBIELT, FERES)VI—FT1 T H B, FEHT) -
TAVITTIE, CS I LYRDLETHETHDEEEESNOTFOREL.
BEEZEEOHTEBEANMERBIND LD REERICTFHRERDOES 2R
ST HFHFBPLIBICL > TEBEEFESET)I—T1 07335, TOER.
FiHBERICENT 2EEENEMETEZ S, COFFHT)VI—FT14 27
D12&LT, ERBFEENATESICRHLTEY 20 (Modulo, FER) &
BT dl&ild»T. EEENOEMZINEST 2 EMNNFTRER NAY Y
Yy—nNS5< - S)d—5F+1>% (Tomlinson-Harashima Precoding: T H
P) MERINTWS GERErmR 2. FISEFXEA 3. FiFarxm4) . Z
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ZEOHNDICAERRDIEFEET 2UEBZRAVEDZEE D,

[$41]

Re(v)+Z Im (v)+—g~

MOdT(V)=V~ﬂ00r —2 -7 — j-floor| ——=|-1 (1)
T 7

AOEIRBERME LT, BMFEBLIHEABEEL DEDOERES 4t
XY Bk () L—&d4lT) 2 IS RATLICET S RIVEDLE
I—HFORN—Tv NALZBENE LTHREINhTWD, BIRMESEhitd
Dokl E LT, PEBERE (BRPHEE) ICBWTEBBEENSOD
SEESEENEBEL UnRBEE~NEERETSAF (Amplify and Forward
) Bphigiiiis,. DRBEBICS VW THIBBEENSDZEFSICHLT
—EBHAB L VRYFTEESZTITAVL., BERYEIIERSIES S UERE%Z
177> T RKBEEANEEE T2 DF (Decode and Forward) B0 Hhifiifly
BRELRHD, AFERTIE, DBEEETZEINALMEELISOTFHESY

BLENERIND HEERFEISIELTLE D, —A. DFETII.
hiREBICH T IEERD L CRY STERSL - ESLEBICHWV, FE=E
EMIBEEAERLTLED,

ZDEIIC, YIUFLI—HFM I MOREE Mz B EHE T, B—
DOEMBEENSB—DOHFEEBEICH LT VI ILI—FM I MOEEL
. PREEENSEBOmKBEBICH L TYILFI—HM | MOREAETT
BROFEPRRBEINTVWS (GEFFIFXERD) S
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[0010]
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JE4FEF k1 : Spencerfth, [An Introduction to the Multi-User MIMO Down
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JE4FEFScmR3 - J.Liufth, T[Improved Tomlinson-Harashima Precoding for th
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JE4FEFScmR4 - M. Johamfth, [MMSE Approaches to Multiuser Spatio-Tempora
L Tomlinson-Harashima Precoding] . Proc. 5th Int. ITG Conf. on Source
and Channel Coding, p.387-394, 2004418
JE4FEFSCmRb : C.B. Chaefth, TMIMO Relaying With Linear Processing for M
ultiuser Transmission in Fixed Relay Networks] . IEEE Transaction on
Signal Processing, Vol.56, No.2, p.727-738, 2008%2H
FEADRE
FREANRRLL D & T HRE

LALBAS, EOTILFI—HM I MOEEE FRfTEE»EDLYE
FAEAETIE, EWREENSDEEES2EL5HhMEREZN L TH
BomARBREICH L THRMEIXT HBEIC. ZESEZ AV TCRFICEE
T5IEIEFTERD 2T,

AFERE, COEDBEBICEATRINEHEOTHY, EEESZER
2HMBEEEN L THREET 21581, ZREZEEZRVTHERBICEET
2T ENABEEAY, EEWXREZMEIETLIENTIZBIRTHREE. &
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[0013]

[0014]

MEEEE. BRZELE. BREEV AT A, IOV S L8 LUEMRE
Oz T 5 E2HMET 5,
RBEZRRT BIODFE

(1) LEROBNZERT 572HIC. AFEBRIE, LTOLDQRFEEEL
oo ThbE, AEBFOBFHFREBIL, YILFI—HFMIMOMEEIZLY
BEOT -5 RN a2 B/IGHPBEBETH> T, EIN-BERDH
FEEPHITE OBRDGEIRBIREERIET1DCS | ZERTHET1DCS
| B, RIEEE 1 DCS | ZRIEHMITNEE T 2B/IREEIE. HE
IN7-EREPHEB S EROFHEDZN TN E OB DOERBRREE Y
E2DCS | #REBTEE2DCS | FUBERE., RIEE1DCS ICHEDW
TAN)IA—FT 4 IR h, giksh#ah SRERICEROBREPH#EEIC
EEINLT—IRINDIE, TEINLT—FIRINIK LT, HEERHEE
#IC, BIRBEBINAZE20CS IZEDWTT)A—FT 1 V7 %52T8D 7
VI—FT« v JEE, A, BIR T I—T1a v I™MTRbhET—%%
5 & B SBEM O ENERICEETE I L 2 BHET 5,

INICEY, BIREEEBLISOEEESLERIB/RIREBENLT
BROEBGRZEEBICN L THREET 25810, ZESELZRVTHRRIC
EET DT ENAREERY, EEMEREAEIETEDZIENTED, A8, 1

fEEDEMPMEEDAH D PREIEEZTHR D ERBE AT LTI, TH1
DCS 1] iF, TH#FCS 1] ICAHL. B20CS 1] 1F. [wmKBE
CS || ICHYTE, T/, REAE TETOCS | IR &, TH#E
CS | £mERI ICHET D, F/e. THhflkio) . MHEREFERE] . T
il 13, MHERZERE] ICHAT 5, EHEEDEFEFRESH Fik
GEEZTRIHBEICIE. Thiltx] 2k Thigdk] PR EH—FDN

[MEARAPHEEEE ] IS T 2,

(2) F/. AFEBPOEBRPBEEILZ, giEc TV I—T 1 JEH. F7iIEd
RSO LEBINAET—FIRINIH LT, FEET) I—FT 1 v T %1771
ST EEFHET D,
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[0015]

[0016]

[0017]

[0018]

[0019]

[0020]

D&, FEEFS)A—TFT 1A VI THITHPERWSRZ &ITLY,
BEAMNER<MU | 2HIETE, IS5 CmEFEIELET 2,

(3) F/z, AXRBOEBRPYERBIE. gL 7Y I—F 1 VA, Bl
RTINS EBINLET—IRINIF LT, ZEGEADRKRHUEZT>E
W) A—FT 4T % TRI I EER/RHEET S,

D& ICEBPHEBTIE, PRIZEOHRTH I EMRZEEBERD
ZEIVRIVICOVWTRYETERSIFTHYT. JURBED/NIWV, ZERF
FROBHAEZTRI, LT, RUELTYILFI—FMIMODEHD

T)VA—F 4V TETRI ZENTREE QY BIRPHEBOREE & IE
R % #i8/ N T X %,

(4) F/z. FEPOEMREFBEEIE. YILFI—HPM I MOEGEEICLY
BHOT—9RNEREETIEMEGBEBTH> T, HEINBEREE
HEEEHOBEBIREBO TN TR E OBOEHREIREERTHHFCS
| ZEWS 9 2 #EC S | BSERE. RIECHUEI N/ #FBCS | ITEDWL
T, BFHoF—4RA/ L) A—FT 1 v TR FT)A—F1 7
W, ZliBA. RIS 7 ) A—T 14 VI P TRhbhET—49 R AFIEEEHRD
BIRPMEBARFICEE TS L2 HHET 2,

hICEY, FVA—FT4 VIV VRN ERBIRDBEBNZE LB
. BERPBEBLUAANDESICLEZ TS (MU L) B+ rEILINTH
FIROMEBN P ITREESORNZEINSG, . TVI—F1V T
SURNEEBIRPHEBNZE LLHE. SERPREBLI PMRET X
TRERZERERDERT —FERAY VALVEL THESE4 IR N
RETZEIND, TORBR. BEPMEBICH T 2E50BLENTE
sy, BIRPMEBOEESEAHIR L. WIBELEAEHETZ D,

e, ZET—YORKNRZEIFTHIERBRZELEEL. FERDH
HBLYLSHEET D, BREEEETIH. ZOSERZIBLEBELOBOD
ERERREE M MBENG L, ERBPHEE S OB OERERREE M > T
WhiIEE <, BREEEEICRMNINGCS | OIBHRELZHIHT 2 AT
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T HEIGEBEREBEL, HEINBERPHREE & Pt & OB OEHREIR
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