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A Blind Adaptive Multiuser CDMA Array Receiver

CHEN Qiang WANG Zhan HUANGFU Kan
College of Electronic Science and Engineering National Univ. of Defense Technology Changsha 410073 China
Abstract Space-time multiuser detection based on constrained minimum output energy and its adaptive implementation are studied.
This is a blind method which can suppress the multiple access interferences and solve the near-far problem without any training se-
quences. Furthermore performances of the multiuser CDMA antenna array receiver are analyzed and compared with the performances of
the multiuser single-antenna receiver the single-user array receiver and the single-user single-antenna receiver.

Key words smart antennas space-time processing multiuser detection

CDMA
CDMA
Near-Far Problem
4
CMOE Constrained Minimum Output Energy 23 CDMA
DOA Signature Sequence
DOA
1
CDMA Q
M M
0. N-l p-1
xt:ZaquqbqiZcp?st—pTc—iTs—Tq+vt 1
g=1 =0 p=0
a,=a 0, 0, A, b, i llsq<Q O<isN-1 ¢, p l0sp<sP-1 I<q<Q ¢t ¢,
QNPT T DOA
T,=PT, v ¢
P | 1
CDMA
* 2001-02-16

1972-



124
1= =179=0 1
0 P-1
xt:Zanqqucqp¢t—pTC+vt te 0T, 2
q=1 p=0
(i}
Q ['
x:EAqbqhq+v=HAb+v 3 e
q=1 byli)
x=x'0 2 T, ' PT.-T, T
=00 J T, of PT, - T, T A = diag
Al A() b = bl b() T H = h]
hy hy=c,®a, ¢,= ¢, 0 ¢g P -1 ! 1 CDMA
&  Kronecker 3 Fig.1 Signal model of the multiuser
h, CDMA array system
h
1 h)=c¢,®a, 1<q<( ¢, Isq<?0 a,
l<qg<Q &  Kronecker
CDMA
CDMA DOA
h,
Space-Time Signature Sequence mpP CD-
MA
2 CMOE
CMOE CMOE
DOA
DOA 1
2.1 CMOE
f
1;1 = f'x 4
by
CMOE
Jowor £ = ELI16, 117} = f'R. f 5
R, =E xx! f CMOE f=0
iy =1 6
CMOE LCMV Linear Con-
strained Minimum Variance 1
R 'R
Sevor = KR 'h, 7
CMOE hy = - 8

= RIR;'h



CDMA 125

DOA
MUSIC DOA
h,
|kl =1  CMOE h,
. h'h
h, = arg mi?xm 9
h,=c,®a,=Ca,
¢ 0 O
o . 0
C, = E T E 10
Do qu
MP x M 9
o aCliC,a 1
1= AR JHCHR-1C a
C'R;'c, Clc, 12
2.2
CMOE LMS CDMA 3 5
Jowor = fHHAZHHf + szly 13
1 HA’H" Jemor
5 6 CMOE 13 6
5 f
v/ -]CMOE = 2xx1{f = 2x[;1 14
P, = hy W'h, "B = B} PL =1 - P 15
LMS
Fh+l =fk _gp#vthw —fk —ub k IT-hh! xk 16
1 0< <2/ Apax Amax Ry !
3
CDMA M=3 0=10 P=15
10dB 2
A2 H k h 2
SINR,,, k = - iLS" k ) ; 17
Z{f Elx k - Ab k ]}
-
5
1
SINR 18

o = CMOE hy, -1



2001 4

126
3 10dB
35 v T i . 15
ol — SHERAREn ‘ '
—— RRBEAP YL iof y
50— — WHBAPRAA
2 | wxasmrzrn 8 4
H P 1 ¥
%15 ~ ¥ oo
i_:.:! 10 % s R PR
s " B E ARG [
olb—s"__ T I -1
[l .
-5 g lb A 1 , -15 . .
15 20 25 30 0 500 100 1500
WA (AW /dB g
2 3
Fig.2  Analysis of steady performances Fig.3  Performance analysis of adaptive algorithms
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