10-2010-0042032

G (19 (KR) (12) 10-2010-0042032
\ (12) (A (43) 2010 04 23
(1)  Int. CI. (1)
HO4B 7/08 (2006.01) HO4L 27/26 (2006.01) o3
21 10-2008-0101140
22) 2008 10 15 (72
2008 10 15
64-170 1
2 1067-5
320-303
74
8
(54) -
¢7)
MIMO-OFDM
, orderde DEF
, QRD-M
60%

MIMO-OFDM transmitter

30 40
10 20
g S % Ant#t
—"| IFFT |—'-| D/A I—j
Qgg ~= Modulator |-~ S/P ?WN‘
o M T
MIMO-OFDM Receiver 60 50
100 90 80 S
[) S « { Ant#1
- ! TN
Outout _ | De l— P/S e : . Ant#N.
data modutator ! Heg : : j
- CF ho ]
AL AE] FAL




10-2010-0042032

1
, ordered DFE(Decision Feedback
Equalization) , QRD-M
MIMO-OFDM
2
1 ,
(Post SNR) MIMO-OFDM
3
2 ,
(Post SNR)
MIMO-OFDM
p
o 130
1= 2 2
ol G2 |
2
”'}{(ij|| i G(i) Moore-Penrose pseudo-inverse
,02
4
1 ,
QRD-M , M s
M MIMO-OFDM
5
, ordered DFE(Decision Feedback
Equalization) , QRD-M
MIMO-OFDM
6
5 ,
(Post SNR) MIMO-OFDM
7
6 ,

(Post SNR)



MIMO-OFDM

| X5 | 2

0
i Ntk

QRD-M

MIMO-OFDM

MLD

10-2010-0042032

G(i) Moore-Penrose pseudo-inverse

MIMO-OFDM

QRD-M

Multiple Output Orthogonal Frequency Division Multiplexing :

* MIMO-OFDM*

MIMO-OFDM

ordered DFE(Decision Feedback Equalization)

QRD-M

ordered DFE(Decision Feedback Equalization)

I X2 | 2
» O ’
8
5 ,
[0001]
[0002]
OFDM
detection (MLD)
MLD
[0003]
[0004]
[0005]
[0006]

QRD-M

MIMO-OFDM

MIMO-OFDM

. MIMO-
maximum likelihood

QRD-M

(Multiple Input
)



[0007]

[0008]

[0009]

[0010]
[0011]

[0012]

[0013]

[0014]

[0015]

[0016]

10-2010-0042032

60% MIMO-OFDM

MIMO-OFDM
1 MIMO-OFDM MIMO-OFDM
1 , N MIMO-OFDM Ny
MIMO-OFDM . MIMO-OFDM (10), /
(20), IFFT(30) / (40) ,
. , MIMO-OFDM / (50),
FFT(60), / (90) (100)
MIMO-OFDM (70)
(80)
OFDM K X , m
OFDM 1
1
(1), oo K17
Xm=[Xfm,X(m, ,X(m |
OFDM N¢ . K
k 2
2
N, N,
V=SS H - XN=H - XN
o s nE S S B
i=1;=1
k k k
J,1 X, Y, N 3
3

Xk:[Xszs“?XN,] Yk:[Ypst“'sYN,] Nﬁ:[N,N,“‘NN,]

X N1 v N N
t ’ r ’

N1



[0017]

[0018]

[0019]

[0020]

[0021]

[0022]

[0023]

[0024]
[0025]

4
'Efi,l'ﬁfi,ﬂ 1N,
'Efé,l'ﬁfé,z 'Efé N,

HN?’]' HNHE N?‘INH

HO NN, Hi s
,» Hij
(70) N,
(80)
. Post SNR
5

105 | 2
bis2 an?

T XG | 2

2
, O

7 , 6

6

G =HH'H?

7
G = (HH+ T HY
5

. post SNR

1 2 2
(1o |

G|

2
|

10-2010-0042032

(70) (Post SNR)

, G(i)  Moore-Penrose pseudo-inverse

. Moore-Penrose pseudo-inverse 6

zero-forcing

minimum mean square error(MVMSE)

1 post SNR
Moore-Penrose pseudo-inverse

, post SNR

post SNR

|2

|

2
[l



10-2010-0042032
8

[0026] IE=[ lIE:ls "’?Es s 3}3

e e
[0027] L =l e =
[0028] (80) (70)
ordered DEF(ordered Decision Feedback equalization) ,
QRD-M . / (90)
S , S
. , OFDM
64 S 32 8 I I3
|33 I64
[0029] ordered DFE 6 7 Moore-Penrose pseudo-inverse
9
P=[P.P,,...P 4]
[0030]
[0031] Py Pue
[0032] 4 10 H
10
Hyp Hy p, = Hpp,
Hyp, Hyp,  Hyp
NV,PN, NVSPN;—I NV’PI
[0033]
[0034] 10 QR
11
T J— - ¥
[0035] H=0QRK
- -
: ()= -
[0036] Q2 b 1 K 2
OF
11 e



10-2010-0042032

= conjugate transpose

12

W=0 Y =QFHX +Q“N=RX+N

[0037]
wl Fi_.,]_ Fi,l 1,0 I}‘:1 Nl
w,o| 0 r, . X N,y
= +
w 0 0 r X N
w, AT | I Ny,
[0038] - - B - - -
[0039] N 13
13
x =0Q(w_/r
N, X N, NN, ),
——— e ——
Yo q = QO =Ty Xy ) Ty )
L~ N:t o~
X =Q((w - E :fi,k X ) 1),
[0040] k=2
[0041] F 14
14
N Fal AN Eay
X:[.XPI?xpzj"'DXp\r]
[0042] Ny
[0043]
[0044] QRD-M 12 . QRD-M M
path metric , Euclidean distance path
path . QRD-M path metric



10-2010-0042032

15
15
~ 2
W —F - X
N, N, .N, N, .candidate
[0045] '
[0046] _ A e ) QPSK
4 . 15 M
path metric 16
16
o ry 2
woo—(r. XX +r. XX
| N, -1 N, -LN, -] N, —Leandidate Ny =LA N, retained
[0047]
; L e
[0048] ' . 16 path metric
M*( ) metric , metric M
17  path metric
17
. N, .
b —_— . . .
M;’ (r.r.',f X f:fwmﬁrfm:';_'_ : ; ?f',v X v_retained
vod—1
[0049]
[0050] metric
2 QRD-M , 2 QPSK , 4 , M=2
[0051] , MIMO(Multiple-input Multiple-output)
layer survivor path , M Adaptive QR decomposition
and M-algorithm ( :* Adaptive QRD-M ) M
QRD-M MLD(maximum-likelihood detection) correct path
M ;
, M
, M
QRD-M ,
path metric path  metric ,
path metric (ratio) M MLD
, QRD-M
[0052] Adaptive QRD-M QRD-M 8
M , M .
8 ordered DFE 9

Adaptive QRD-M 18



10-2010-0042032

18
Hl,Pl HLP2 Hl,PNe
HZ,Pl Hz,P2 HZ,PN,

HNVIPI HN,,,PZ HNV,PN;

[0053]
[0054] M
M QRD-M
[0055] 3
4 . ; ; 4 ,
16 QAM , Adaptive QRD-M 16,8,4
QRD-M M 16 . 64 S 32 64 32
ordered DFE adaptive QRD-M
, 2 ordered DFE Adaptive QRD-M
, 7360+872=8232 2 QRD-M
24832 , 67% , 64
83%
[0056] 4 6
[0057] 4 QRD-M  adaptive QRD-M . QRD-M 1.5
10” 1 [dB]
[0058] 5 S . S /2
[0059] 6 S /2 adaptive QRD-M M
M 16,8,4 83%
10° 0.5 [dB]
[0060] , MIMO-OFDM
[0061] 7 MIMO-OFDM
[0062] , ( 200 )-
[0063] (Post SNR) . (Post SNR)
5 . 5 1
Post SAR 6 7 Moore-Penrose pseudo-inverse
G e
el 6 7 ||
2
el
[0064] 200 , , ordered DFE(Decision
Feedback Equalization) , QRD-M



[0065]

[0066]

[0067]
[0068]
[0069]
[0070]
[0071]
[0072]

[0073]

( 202 )- ,
M
s OFDM 64
|1 |32 ’
I33 |64 1)
ordered DFE(Decision Feedback Equalization) , QRD-M
, MIMO-OFDM
(instructions)/ . ,
/ /
( . ,
( , , ) (
(segment)
MIMO-OFDM

1 MIMO-OFDM

2 QRD-M

3
4 QRD-M  Adaptive QRD-M

5 S QRD-M

6 S /2 Adaptive QRD-M

7 MIMO-OFDM

- 10 -

32

Adaptive QRD-M

MIMO-OFDM

(

)

10-2010-0042032



10-2010-0042032

MIMO-OFDM transmitter

10 20 30 40
m | | Ant#1
L+ rrr B DA _L%
_MMM —= Modulator [-= S/P Ant#N, .
O e S
MIMO-OFDM Receiver 60 0
it T i m m Ant#1

m N m _ _u_wa _umi._ >\.U _.%

Ant#N;,

=
fob

Output _ | De

data modulator [ | P/S

oy
M
Sl

m? T._ >\.o _.%

r—--

M AME] AR _r\’wO

- 11 -



&)
Q600 6n
olololoNelcl0l0k:

V Third
DO OCEEE) we
@ . Retained symbol

— ! Estimate transmitted symbols

_all sbeariersl  Sum of
Required of & 2

Detection Oosration lilcai computational
scheme D multiplication Der | =1, ;=16 | complexity per
subcarrier M2=8  My=4 subcanier
-
Generation of symbol replica 4-C+Yi4CM 9280
QRD-M = 12416

Calculation of Euclidian distance | 4-C+(T-1)(4-M-C) 3136

[
Generation of symbol replica Y4 40
=l
Ordered Calculation of Moore-P HHH: 4 RTT
Dp | ecualon of Hooreremose { SR } 5124056=768| 872
pseudo inverse matrix(G) inverse: 4-T
Calculation of G matrix power 4.T.R 64
generation of symbol replica 4:C +Z;i' 4M_;C 4672
=2
Adapiive Calulation of Euclidian distance 4C +§ 4N C 1856

7360

QRD-M | Calculation of Moore-P H:gpT.
Calculation of Moore-Penorose { HHM: 4-R-T T} 5 12456-763

: . ! 3
pseudo inverse matrix(G) inverse © 4T

Calculation of G matrix power 4. TR 64

- 12 -

10-2010-0042032



Bit Error Rate (BER)

Bit Error Rate (BER)

0.1

0.01

0.001

0.0001

1E_005

1E_006

1E_007

0.1

0.01

0.001

0.0001

1E_005

1E_006

1E_007

FHHHI

T

+ — 4— —4 QRD-M (M=16)
S———&> adaptive QRD-M (M,=16,M,=8,,=8)
A—A——A daptive QRO-M (M, =16 M,=B,M,=4)
P QRDMM=10)
O—E—©) QRD-M(=5)
H——&—k QRD-M (M=4)
3K — X —3K Ordered DFE
T

FHHHE—HHHH

I I I ' I I
5 10 15 20 25
SNR (dB)

0

[

(M=
>—&— The proposed scheme(S=32,M=16.M,= 1€ M,=16)
[F—F—F1 The propesed schemelS=42,M=16 M,=16,M,=16]
A—A—A The proposed scheme(S=48,M,=16 M,= 16 M,=16)

| j I T [ T [ T I |
0 5 10 15 20 25
SNR (dB)

- 13 -

10-2010-0042032



10-2010-0042032

1
0.1
0.01 %+
o« T =%
o 0.001 ?
@ T
© 0.0001 —= *
o ES
‘é T
;g 1E_005 —===z======= EN
4 F(+ - + -+ orRO-MM=15) =
m $&—&—— proposed scheme (M, =16,M,=16,M,=16) &\
1E_006 = (O—E—©) proposed scheme (M, =16, M,=8 M,=4)
- | A—A—A proposed scheme (M, =16,M,=8,M,=1)
E %% proposed scheme (M, =6 M,=f M,=2)
1E_007 4 xsf—l Ey— —‘xez Ord‘ered DTE ‘ ‘ ‘ | |
0 5 10 15 20 25
SNR (dB)
2t RubsTlel M UAE S FANSICE 200

l

& ateffoll 2} ordered DFE E=

D
QRD-MEHA|S AlR3) M52 ASstct [ 202

o
FU

- 14 -



	문서
	서지사항
	요 약
	대 표 도
	특허청구의 범위
	명 세 서
	발명의 상세한 설명
	기 술 분 야
	배 경 기 술
	발명의 내용
	해결 하고자하는 과제
	과제 해결수단
	효 과

	발명의 실시를 위한 구체적인 내용

	도면의 간단한 설명

	도면
	도면1
	도면2
	도면3
	도면4
	도면5
	도면6
	도면7




문서
서지사항 1
요 약 1
대 표 도 1
특허청구의 범위 2
명 세 서 3
 발명의 상세한 설명 3
  기 술 분 야 3
  배 경 기 술 3
  발명의 내용 3
   해결 하고자하는 과제 3
   과제 해결수단 3
   효 과 3
  발명의 실시를 위한 구체적인 내용 4
 도면의 간단한 설명 10
도면 10
 도면1 11
 도면2 12
 도면3 12
 도면4 13
 도면5 13
 도면6 14
 도면7 14
