25 2
2008 4

Journal of East China Jiaotong University

Vol.25 No.2
Apr. 2008

11005 - 0523(2008) 02 — 0042 - 05

MIMO

MIMO

MLSE  ( MHMLSE)

: MIMO ; DF — M - HMLSE,;
:TN911.5 TA

MIMO

(181)
OFDM

ISI OFDM
( PAR)
2 M. F. SIYAU
MIMO ¢

ISI
MLSE
( MLSE - VA) °

MLSE - VA
MLSE ( PSP - MLSE) °
7 —N
MLSE ( NPS — MLSE) MLSE
(TD-MILSE N=1) PSP-MISE(N= W W

12007 - 11 - 12
(1978 -)

330013)

MLSE( DF - MHMLSE)

MISO
MIMO MLSE
MLSE ) .TD -
MLSE
MLSE ; N
N NPS - MLSE (1 <N < W)
PSP - MLSE 7
NPS — MLSE N
N -1
MLSE
TD - MLSE NPS - MLSE
MIMO
DF — MHMLSE
MIMO
MISO
MISO
TLimit
TD - MLSE NSP — MLSE (
N>1)



MIMO 43
MISO n, (k) ‘r—élﬁ_;‘;ﬁ """
)’1(7*?
=® | o
J’R(kj
1 S—
1 MIMO
MIMO T
R ) 2
1
k i 51
J
_ (0) (1) (L) T
-k i MHMISE
L+1 2 . E MISO
Xi( k) = xEO)(k) X 1)(k) xfl)(k) ! (2) MISE
(p)
%" (k) (TD - MLSE NPS - MLSE)
E =1x" (k) I’ =1;
MISO H( k) X( k) MISO
H(k) = H (k) 11k (k)" (3) ROCk) S0 (k) - 20(R T
(k) o MISO
Yh=p ip 4 () (=
X, (k) O 1217  k+1
R MISO k
j
T L
y,(k) = Z};ﬂh}?(k) o (k) 40k (5) -
== e
DXI( k) 0 _:}23_; [
_(p O O) =
H/( k) g |:|+ n/( k) (6) - 2% BEMANSRE
EJXT( k) U = i L6, P08, . P
e
= H(K) X(K) +n,( k) (7) sl
n,( k) i MISO " —
En(h =0E In(k)1” =N, j=12 - R o [PLEERER
R MISO ve®)|” MISO
- F R E
Y(k) = yi(k) yi(k) - ye(B 7 e
AR TR TR L RS
[ﬁl(k) [Dxl(k) O [ﬂl(k) 0 f2L2.,T
Y( k) - g % g+ g g ( 8) 2 DF - MHMLSE
U (k) TN (B) U Thy (k) O
[Hl( ) O
Hy = g : g
L (k) O

H,x(0).



44 2008
k (5) j MISO 0<r<lj=12 - R
(3) MLSE
e (0 (0) C
y(k) =3 R (k)" (k) X
o p; = TLimit TD - MLSE
+ XhT(R) " (B +ny(h) (10)
151 (’x\, = arg max;j, (16)
( U ~ aji(p IA
K ) miv==ly(k) =X Y (k) (7 (k) +2
U K
—_— }‘L(l) k () A |2 ) (0) k (0) k .
XH=30@ om0 oy s et et
K (0) k T )
i=12 T k=0 () xT()A ~ %
K R Q; H. C
L 1s<k<L () ~ - ’ -
H(k) =H(k-1) +G., y(k) -H(k-1)X(K
(11) ((4) (10) & J ~ -
MISO ik RLS X( k) « x;( k)
T T a= i=12--Tj=12 - R
(k) 29 (k) A0k T p; = TLimit NSP — MLSE
Q" (Q ). :
0 B @® (12) @
ae . a, N-l
. Q;n Q3 Q; N
(1) ,U«jk 11 pjk- P ] 7 ]
L=y (B) =3 A (RO (k) -
lu’/k ’ yj( = Ji i @ (17) 0[,1
+ X0 (R (R 1 (12) 7w c
p; i =H,(k) H(k)"/N;, (13) (4)
N, =E ly(k) —H(k)X(k) I’ MISO MISO
(2) R
C N
YueR o a o
e® RCO. c M In p(y, (k) ».(k) - y,(k) 1X(H)
7 s 1 & (18)
MISO H{k) eC | I R = N S (k) —H (k) X(8)*+C
iz
2.3 ( DF — MHMLSE ¢ (12) (18) i
) .
" R T /'\0 /'\0
(1) k=0 a = arg max X( -ly(k) -3 1 (k) (k)
AcR i=
HHR(O) i?j(k)li’c
— L A~ R
(2) h=kl s SRO(R (N 1P = ag max 3( -1y (h)
. H(k-1)H(k-1)" =l fek j=
pj/c: N ] (14) ﬁj(k eC
ol CHHX(R) 1 (19)
N =(1=n) N, +r( 1y (k1) (k)
-H(k-1) -X(k-1) 17 (15) a= (k) (k) - (B "eR x(k)



2 . MIMO 45
o x(K)(i=12 1) (4) l:
a
X( k) RLS 10"
H(k) =H(k-1) +G;, y,(k) -H(k-1)X(H (20)
10 R fe
J - - g 10?
(5) R C
(11) X
(k) (e=12 -1 C 10°
(2) ~(5) 1 5 2o ]
Y ] | -5~ 2x4 MIMO
3 O 150 200
T BEV(km/h)
4 BER 14
2.4 GHz 40 k/s QPSK o
(TLimit =24 dB N =2 SNR =10 dB)
2x2 MIMO 2x3 MIMO 2x4 MIMO
V=50 km/h ~200 km/h 4
L+1=2
3 TLimit =24 dB N =2 V =100 DF - MAMLSE
km/h 2x2 MIMO 2x3 MIMO 2x4 MIMO MIMO MISE —
SNR = E_/N, a
DF - M - HMLSE
MIMO
2x4 MIMO
2x2 2x3 MMO

-5~ 233 MIMO |-
—& 2x4 MIMO {-

0 5 10 15 20
SNR(dB)
3 BER SNR
( TLimit =24 dB N =2 V =100 km/h)
4 TLimit = 24 ( dB) SNR = 10
(dB) BER v

1 G.J. Foschini M. J. Gans. On limits of wireless communica—

tions in a fading environment when using multiple antennas
J . Wireless Personal Commun 1998 (6) :311 -335.

2 Taiwen Tan Heath R. W..Jr. Joint frequency offset estima—

tion and interference cancellation for MIMO — OFDM systems
mobile Radion A . Vehicular Technology Conference
C . Los Angeles: IEEE 60th 2004 (3) : 1553 - 1557.

3 Myung — Sun Baek Mi — Jwonf Kim Young Hwan You.
Semi — blind channel estimation and PAR reduction for MI-
MO - OFDM system with multiple antennas J . IEEE
Trans. on Broadcasting 2004 50(4) : 414 —424.

4 Siyau M. F. Nobles P. Ormondroyd R. F. Channel Estima—
tion for Layered Space — Time Systems in Time — Varying
Frequency Selective Wireless Channels A . Vehicular Tech—
nology Conference 2003 C . Orland Florida: IEEE 58th
2003 (2):1258 -1262.

5 G.D. Rorney. Maximum - likelihood Sequence Estimation of
Digital Sequence in the Presence of Intersymbol Interference

J .IEEE Trans. on Information Theory 1972 ( 18):363 —
378.



46

2008

6

o]

9

R. Raheli. A. Polydoros C. — K. Tzou. Per — Survivor Pro—
cessing: a Genernal Approach to MLSE in Uncertain Environ—
ments J .IEEE Trans. Comm. 1995 (43):354 —364.

R. Raheli G. Marino P. Castoldi. Per — Surivor Processing
and Tentative Decisions: What is in Between ] . IEEE
Trans. Comm. 1996 (44):127 —129.

Jung Suk Joo Seung Chul Hong Yong Hoon Lee. Adaptive
MLSE receiver: hybrid of persurvivor processing and tentative
decision MLSE ] . Electronics Letters 2000 36(7) : 678 —
680.

Liu Q Wan Y. an Adaptive Maximum Likelihood Sequence

Estimation Receiver with Dual diversity Combining/Selection
A . Personal Indoor and Mobile Radio Communication
C . New York: IEEE 16th 1992 (92) :245 —249.

10 X. Zhu
likelihood detection in a MIMO antenna system J . IEEE
Trans. On Comm 2002 50(2) : 187 - 191.

11 Gordon L. Stuber. Principles of mobile communication( 2nd
Edition) M . Kluwer: Academic pulishers 2002.

12 Simon Haykin. Adaptive filter Theory( 4th Edition) M .

R. D. Murch. Performance analysis of maximum

Beijing: Publishing House of Electronics Industry 2002.

Joint Symbol Detection and Channel Estimation for

Time — varying MIMO System

XU Zheng

( School of Electric and Electronic Engineering East China Jiaotong Uni. Nanchang 330013 China)

duces the complexity detects by symbol with lower BER.

ding channel

Abstract: A complexity — reduced recursive algorithm of joint channel estimation and data detection based on deci-
sion feedback modified — hybrid — MLSE( DF - MHMLSE) with diversity combining is presented for MIMO time —
varying multipath channel. Only a few of pilot symbols are needed for channel estimation initialization on basis of
that the tentative decision symbol vectors set and tentative channel vectors set are obtained by using modified hy—
brid MLSE( MHMLSE) to each MISO subsystem respectively. The optimal decision symbol vector is acquired ac—

cording to diversity combining ultimately and the channel vectors are adaptively updated. The algorithm greatly re—

Key words: MIMO system; DF — MHMLSE; joint channel estimation and data detection; time — varying multipath fa—



