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se na ix] dAdel a9 AYL Bake AsEolth. R RO AE Wl SA4 77hel vl
dated WSl Fu e A5AT. THA WAE Fol 9EW A2e ool e 203 2o JEd 5
ATt
844 20

_[ (1) = j-f2) -0 [ - (1) --__(M“J'L]gr

[0089] X7 R M LY Tk Ty |

[0090] adar, ok AEHA &2 YA AEE [xew, xae o xale HES] A LR HEF(240)= T+HIHA A
S9ARE NAA FEDAZEA LR(lattice reduction) AEWHS Fdst UM AEES AZITH(S440).

[0091] ddE dEa glo] AW F2 AdS Aoz RV AEHNES ol &sttdi: AAHQ ool & o
Fe A T QN AEPUE Fal PBH AESE olge] AY] £u4 58 el 2ol FEaM
ool FoH 213 ol ek 5

_13_



[0092]

[0093]

[0094]

[0095]

[0096]

[0097]

[0098]

[0099]

[0100]

[0101]

T84 21
2 r r g EN R
) A AN NN -1 TN, T+1 g _ ¥
Z | T N T T -
HM_]- — 0 JF";;_]-J"; N; L,7+1 dL-f«:Nl_1 + LLJ?\‘E—I
2 ' r r
S ] L U LT+ | [Ty | | wper )

TEa e mEE AR ) ofdle] Seka 226 o] Tt

SS90l 10-1104455

T8 22
} T
“n T m 23 Tad Lo (where I'< n = N\,)

i=1 '
=, LR AEF(240)= UHA AEES HES7] Hste] W9 FH dEd digte] LR7IRE AES MW
A, RDMOZIE oo e Fn H9S BE mgste] LR7|F AEWNS 0 ukEsn nE A
A2 Wi E Ue Fu 9 duth N owA wAE wE AR 2EE S0 24 A5 de oo 43

A 233 ol viehd 4 gtk

T3}4] 23
~(m ) ~(m) ~(m) ~(m )
X = Ly £y MR IS ]
1714 ! : Mol
mpAleto 2 ML ZEH(250)% ML(maximum likelihood) F&S Tal 47|19 o] 53T
ANzt 7P 7k AE 4 AEEth(8450). ML HE2 theo] 502 249} o]
T84 24
~ e ~ ()
Xfinar — ATE2MIN ||y —H.x™ |

i':m b

w7 FY vlEd wE As AEWwa @ owye] Axdd me As AFW
=de ERAEE A4 g Qe Ak dtEdo] How FASY] 47 W

Whel Fu A shed)
e 4 A



10-1104455

s==4

"

ﬂwﬂo

| Complex LLLa12]E2]

3]

dolds &

h=4
=

3 A¥FE A

HAEUHS 4

s

160 A 24019,

2ol mhet
A4 H0E W, M

7}3

=

o

dehul e el kol

L

1691 - T7F Neof &l 2=

e

=

=

gL

fiE=

F=7F QRD-Me] @A
Z7F Tree T+22 T4 =] A+ QRD-Me] LR7]4F

glutel Zi4=7F 4e]aL

[0102]
[0103]

2~
T

o}

el

-4

W EY 10 A4 ¢F 8.5dB %5 ©]

wrh 10 o4 of 1.5dB

Fol Tgkell whet et

BAS

S
ZF, LR7|4

.2 QRD-MZ} H]
[e)

L

.

=

=13
9

)
sheha 7%
=

[<)

|

o
g

=4
N
[e)
8“7

s
2

o
A

[0104]
[0105]
[0106]
[0107]
[0108]

af

1ol QRD-MY ¢k 50%l

7]E9] QRD-MO] Hyto g IA &

il
X
N

#

0

1

L

35

ur

dutA o 2 16-QAMe] 64-QAMK.TH
Y 2 4 k. 64-QAMe]

ojtt.

hyA

o] QRD-M #A

3
T, MIMO Alz=®lel A o

=
i

i

k)
w

H]ﬂ

=0
o=

q

3

Aldol] whzw MINO A]2Ele]l gloA] 7]

49 of, 16-QAMZ} 64-QAMS] BER

Nt:Nr

KSR
.

10

s
2

[0109]
[0110]
[0111]

A wE 4 Uk

che

by

EE

pud

gk MIMO A

3

LS|
=

o WAl A7

P st A s 5

°©

gt

=

=

3k
2

= @

}

AE E

{8

7
|

L

(3]
AT

W

[0112]

2]

A=

1

a3

DVD&}

=i
=

71 w4l CD

o

.

2o

hyA

#47] gl

=i
=

R P

v

=

A=A P
FEIZ YA (floptical disk)$} 7= wjA],

L

L

Aol el

=
=

oo

k)
w

ol &
Al

gl

=

It
%

[e]

AN

-
o

<
T

)

I
il
w
4o
jant

3
o

4o
s

X
il

<

3
o

viel

X

o
Plo

N

A8

o

=

=4

[

] e

3L

_15_

Hopdeel ¢

p

L

CRIRE

3]

o) ool
A AFE o

2%

[0113]



SS90l 10-1104455

=9
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B spls N 210
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ML 2= N 250
EH2
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hl
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The original bases The new orthogonal bases
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EH3

Algorithm : CLLL Reduction Algorithm
mput :H, 6 ((1/2),1]
Output :Q, ﬁ U
[Q,]i] = QR Decomposition(H); m=gsize(H,2); U=L: F=12
while (& <m)
for p=k—-1:-1:1
pt= round (R I) I R(n,m)),
if (=0
R(A:nbB)=R(l:nk)-R(1:n.mn)
U(L&)=U(C.E)— uU(Ln):

end

end

if sRGE-LE-1] >REH +RE-1D]
R(e-1:E)y=R(.Fik-1); U(LE-1:E)=U(Ck:k-1);

_ Rk-LEk-1) ., RkEk-1) | | B
a_"ﬁ(k—l:k,k—l)"' ﬁ‘ﬂﬁ(&—x:hk—l)ﬂ‘ @_[—ﬁ a:|'
Rr—1:kb—1:m)=OR(kF-1:kk—1:m);
OQ(Lk-1:k)=Q(.k-1:7)0". F=max(k-1.2),

else
kF=k+1
end

end
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! The detected symbol w1th :
. worst channel condition

-

1 The detected symbol with |

: best channel condition |

l T estimated symbols
by QRD-M detector

P
=~

N, - T estimated Symbols
by the LR-aided detector

o : Retained symbol

-y

-
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First detected
.‘ | M candidate streams
th | by QRD-M detector

: Detected M streams
,  according to first

I M candidate streams
l\ by complex LR-aided

Selected final stream
by using ML test

— : Estimate the transmitted symbols
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EH7
Piitehar The required number of multiplications per subcarrier (v= N, = ) e computatmnal
scheme o complexity (Z=16)
The average number of o1 Generation of
Complex multiplications by CLLL algorithm symbol replica
LR-aided [(cLLL algorithm : N =4 — 669 "] | - ; 1821
ZF I:I4N3 - +4- x=Us: 4. N
QR decomposition, Generation of symbol Calculation of the
multiplications of Q¥ replica Euclidian distances M=16 M=24
QRD-M N "
4.N*+4.N? 4.L+Y4M-Ln 4-L+>4M- L 12736 18880
n=1 n=1
Reverse ordering QRD-M (T stage)
QRD-M:4.N'+4.N" +8. 1 7=1 | 3620 | 4731
G matrix : 12 N z
_ . +34-M-Ln+4-M-L
G matrix power : 4- N* |
Proposed ReviseZ :4-(N-T)-T-M 7=2 | 6112 | 8416
scheme CLLL (V- T stage) ML test
CLLL algorithm : N-T=1—-0,N-T'=2 — 80,
N-T=3-5295 4-M-N* | 7=3 | 9828 | 13972
16 (N=T)’+4.(N=1)*- A+ M)

o[ : constellation symbol size, oM : the number of retamed symbols m the QRD-M, o T': the munber of stage for the QRD-M
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Complex LR-aided ZF
Proposed scheme (7=1)
Proposed scheme (7=2)
Proposed scheme (7=3)
Conventional QRD-M (7=4)
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