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(57) Abstract: The present invention relates to a transmitting/receiving apparatus and method in a multiuser MIMO (Multiple In-
put Multiple Output) system. According to the present invention, considering that each receiver having a multiplicity of antennas
uses an antenna synthesis method or a receiving antenna selection method to receive a stream from a transmitter, channel informa-
tion therefor is fed back such that channel information to feed back to the transmitter can be reduced and system performances can
be improved.
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T

£ A AN G AN ARA A A 2R E K] S

= K79 5H A2l o5 Qe L Al 28-& 31§ X E (eigenmode) =, & MIMOE
SISO(Single Input Single Qutput) = -3 A| 71 T},
[94] npA ER o R, H] ol B A& H(240)5= o) oF ol A AT A YA
S o] &alo] AFEA T E H o] B & A EFh

[95]
96]  FILE, 7 A ER ARG AL Ee] $Al A EE 8] 52914 73} 7o) a5

ATt
[97] [~ 7]
[98] £

Vi :H,ZV/A]+n —HZ:TR)v +n, fori=1,..,K

j=1 7=1
K
=HTRx+H Y TRx +n
J=Lj#i

[99]
[100] o714,

i) AR B A E S A F o)1
=i A8 A B o] Al Al o]y, T1e]

= =9]Z(noise)°| ], K= A8 H AF&) ot
[101] T2 A, o)ol] thek 5 h7] 8] 83 o] ) E 1, of 7] A

t

[}
[102] [+~ 8]

[103] ~ 7 7 I7 = 7
%:Wj%:WfHIRx+Wf1EITRx+W11ﬁm— WK
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[105] o]lof| A= & § W & 9F HF3fo] B kg ol

[106]

[107]
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[109]

[110]

[111]

—}:U 1 O = = o i s H X
B gl o@ TAA g EE 4 e A% d 24 43 2L $A
Aol gt A8 S Fx e 5 don R TR0l Ae A 7hds]
A g

TFAH AT EREREY FAdB &S 5510, 54 ﬁ]roe]%i =2 o]& 0}04 Ak
.32 A(TO; Time Offset), W& 3} 3} 9 3Z Al(CFO; Carrier Frequency Offset)
s

= BT g S 4% ook o] =4 E Ad = Al d A H

(NxM &) 2 e 5= 9l o, o] 7] M2 71 A= 2] 41 QFElvE 7, N
ALgA)} ko] 23] OPEﬂUﬁ*‘ JE.

Z1e]ar, A 882000 A =, 7] 8 A ol dlsl] =4 QbEl Ly -4 71,
22 O}EJ]LJFHE” 7 & ol&ste] A JHE AR,

o] 71 A1, =41 QFEl| L} 344 (receive antenna combining) 71'H < &7
e U2 A8k 39 2 E E(stream)S Wh= 4 -2 518 8k Zlo, &=
SFel| L} A1 8l (receive antenna selection) 7] W= &=-5=7l| 2] <=4l Qe L = 3L}
HEUE A8 5ko] o]of tigh 2 d H W F HFsh= 3lo]t

o] wj, =l et g4 V1ML o] &3k gAY 3

Hi

(NxM &) & Sol gk #-8)(SVD)ste] ¢telu} §H4 9 e
W-H

(IxN )& AAdskaL, 47 A4 g4
Hi

o ket 3HAl i E
W-H

EwdoaEsA, g 94
Hi

(NxM )& A e
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(IxM 8} #h)= W ghsto] 2 d GRE AR

w7 S83001 A =, o] 9} Zro] fHAE Ad H K
T

yE =7k} st 71, W E AL 71l 55 o] &ako] YAkt
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FAekd A Au

H,
(=(
H=W/'H,
NE A g o] A5, FAshE 27w} ksl 7S ARE Sk A 0]
uhgk2 sk, o] W) 77 %kq' ] 3742 =o]l= #H o] &7 (Lloyd Max condition)<
o] &3} A} 719-A] ¢H(Gaussian) 53X & o] £3}¢] ﬁlﬂ T 2
[112] w2, @) S84000 4 =, 7] FAtskd Ad AW E 7 A= (Fld) o=

5] = g,
[113]
[114] % 0% ¥ uge] o) A A ool uk2 thAkg 4 MIMO A 2= 5ol A4 9] %21

p

[115] A §9100 A, 71 Al = (F A T2 B-4=(K) 7N &) AFEA S (G2 Al e 2L R E]
24z e g WS ey, a2 A g R R E = Ad

7} d vt
[116] A 89200 A, 7] A] =
o]-& sl AL-E-AF A8 7]

& 7 Abg A wER R SE i A gus
E
AEEE EE S )
@
e

ol o] af AF-&-A} kS A gttt o] w], AF&-A} A )
}-&-4} A& 7] o] 1} BER(Bit Error Rate)ol] 7] 4k&}

?%ﬂ

>

AREAL A 7R S o] &

[117] A S930011 A, 7] 4] =
A A s}, o] A9, XX
A A8k $%h xﬂl 3
T

J
ZF AFgAF S 31 R E (eigenmode) = -2 31 7] Y%k A2 e sy g E

AE
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= A a9, A7) Al 2 ay dEd A2 2o gEE ok
HS Tay P4
V, = TR,
= A
[118] npA| RO 2 T A S94000 A, o] oF 2ol A H HF Zejaiy P E S o] -85k
tloe & Lo 5 g - AR&AF v 2 &Sk
[119]
[120] &9, = 10 WA &2 132 & 2go] 285 359 28 A & Aol ko]
SNR(Signal to Noise Ratio) T | 2 &% (sum-capacity)= H] 2l $k 1
[121]  FAA SR, =102 FAldo] s Ade o W =4l el 948 712
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Y EE FE & = kel o], el §4d V1 B SEIV A E)
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[10]

[11]

[12]

[13]

[14]

[15]

[16]

7] A € & FDD(Frequency Division Duplex) U2 =1 (Downlink) | & 1
A& 5 o5 o= A AL

N = [e]

UL A& A} MIMO A] 2= 8§l o] A o] <= 4] By 0 2 A,

ol 2l Qe UE T8 FAlE Al E o] &ste] AEs FAH S
oA,

A7) B o] Al hEvkel] thsl A A E B RE Sl 4l
Qrevkoll th gk 2 d W = fFAA 7] &= T A B

A7 A A AEE VA o R AEskE dAE Egeke 74 .
A 107l Q1o A, 7] AE B ZhA wh A o] F-ofl,

A7 3 A ARE 7] A E A gkl 7] 28k

YA} gh(quantization) 8}+= T & U E T8l AL EH 02 8= Al
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A108}el] Lo A

A7 NG AR AR DA =, A7) B0 9] Al bVl diel g
Ad Auel A AES =41 by 3HA 71 B A el A
71HE o] &3slo] A7) skt Al QFElL Tk Al d ARl A d WE =
Hee = AL 54 02 8= A Bl

A128el 9lol A,

A7) Ald AR A GA =

A7 FAE A el Ald ddo) sl Eol gk -3l (SVD; Singular Value

=X

Decomposition)& 53§ 3o ¢Hel| Y 314 WE & A4St dA); 2

S wrokel Ad WY E A ek
GAE EFEE AS 5 o= s 4l .
A 138} Qe A,
7] <t 3H ME = Solg
U H 2 (unitary) s H 2] 3 WA 4 Ay
TS A& 2} MIMO A] Z=§lof| A o] E4] 2] 2.4
EFN Y AFEA SRR RE A E A JHel Qg WEE e
A AH AR,
A7) 2l Ad Ay ol 7] z8)e], A7) Bl o] AFEA dEE F
MIMOZE $ 3 Ab-8 4} @b A B3} = AFE-A} A Bl 3L,
’F7] Aeld AREA)F vl Zhzbel o gk Al d WE & sHd ko] ) AEd
AFE2L el Aol ek Ald A Ee AASkaL, g Al dE S
o] 83l 2] F (precoding)  H-S A= el EY dE AAFH; L
7] e ALEA @R dEs glolE & 7] Telay JES:
o]-g3lo] L] :Y o] MFdl= vloly AFHE Ledl= F41 A,
A 158 Q) A,
A7) ey gE AR,

>

X
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[17]

[18]

[19]

[20]

[21]

[22]

[23]

i

A P Hg o] &slo], AF-E-AFE 7H4 (inter-user interference) A A &
Al ZE Ay AEe A= Al e FY sle AR, w

1A A Al e s AR e ol g atol, 7 AL A Hue

I (eigenmode) &= 2] 317 Y3 A2 Ze]FY P H S YA 3= A2
s A NS Edehs A8 B O shE $4 44
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‘(_‘),‘I
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A 16

7 A Ee sy Ee 7] Ad A del il A=
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Al 1730l oA,

A7) A2 e ag BEL AV Ad AE A Al Zefay E o] el
&l &) gk -3l (SVD; Singular Value Decomposition)E 58} 3} o] A4 3}
A% BROR s $4 4,

A 18] %101*1,

A7) A2 e ay A Ee Solgh sld AV Ald Ad ) Al ey
yd o] o] -5 %Hﬂﬂ(umtary) do] A HA el AS
5405 3= 54 A

%

=L

153l S1o1 A,
A7) AREA A8 H= Al g 8% B2+ BER(Bit Error Ratio)ol] 7] 17+3}o
AR TS A ek AlS 5 05 sk F4A AL
U5 AREA MIMO Al =B o] A o] 541 7b| 0 24,

B o] ARE AL T R E kA Ald Gus] A e E
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Argat e Ao @AY AL AAs, 47 Y ee
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A213 ol oA,
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o

Ae AL 2oy A ES Aok G 2

A7 Ad JEH A 2 s PEHE o] &35k, ZH AFEA TS
IR E (eigenmode) = -2 317] Y A2 el FY ld-S A=
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7] A el 3 e A A A A1 el 3y Ad o] Fof

) &l 5 o] gk -3l (SVD; Singular Value Decomposition)& =3 8} A4 &)=
Ze 54 0= ah= 54l .

[24] A233l o] A,
B71 A2 2l ey PH L Folgh el | ] Ad Al Ty ey
4 o] o] 9-= 1 ¢ (unitary) 3] H o] A HA WEC] AL
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[Fig. 3]
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2, Kt = 30, perfect CSI
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[Fig. 11]

2, Kt = 30, scalar quantization
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[Fig. 13]
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M =4, N = 2, Kt = 30, scalar quantization
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