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A Pre-processing Blind Multiuser Detection Algorithm
Using Antenna Arrays

Fu Hong-liang Feng Guang-zeng

(Nanjing University of the Posts and Telecommunications, Nanjing 210003, China)

Abstract A Pre-processing Decision-FeedBack Least Squares Constant Modulus blind multiuser detection Algorithm
(P-DFB-LSCMA) using antenna arrays is proposed in this paper. It pre-processes the received signals from the antenna
arrays and utilizes the least squares constant modulus algorithm based on decision feedback to detection the DS-CDMA
signals. Simulation results show that the proposed P-DFB-LSCMA algorithm is superior to DFB-LSCMA and LSCMA,
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especially with low SNR.

Key words Antenna array, Blind multiuser detect, Feedback, Constant modulus algorithm, P-DFB-LSCM

jilll3

1 3l

Z P TH(MALZBRFICOMAR S A R EE R 2
—, BT REHEAIN Z I B AT b HIMALL
IR 5 R OPERE, 90 R e 75

H ATAEAEVF 2 R0 R TR ERFEAIM G N B . R, Ok
T RAA AT, B SNSRI B b, R
P (CMAYEE—2, BARTREINGTH, i B A gk
FARSE 2, B BE T M1 C M A WSS, ft/N — Rk
CMA(LSCMA) X 4 11 I 5% ) i A\ Hc i B A D 4 Jei Wi S ek
RasEtt, WSk e B4R et

AR R 2 HORE T REREBIE 2 P R # 2 R 2%
I YRR T, Rl sk R 2, HAAHR S 2L,
ARSCHRH T — b3 TR ER B 51 (14 T 4k 20 ) e J 5t e /N e
TERE 2 PR, RO P-DFB-LSCMA 595, 'E2XtR
L MBI T AT AL B, BRI BB A5 5 S R
FRRIBE T i) ) (B O F ) I 3RHUEE A G, — 5T

2004-04-06 £, 2004-09-09 |7l
[E% 863 71%I(2002AA123046), [ 5K 4R R} 2% 5k 4:(60472104) FT.
IR 1 - A8 5L 42 (XMO04-32) % By i

FEAR TS SIS 53— Jrmisgan 7 R SRR,
R A RS s 1) A g R g P A R R 2 AR s T T
N R TR B I ph Sk R B R R,
ATCHL I P-DFB-LSCMA $532% ) e e Bt e /s — SR EL A4
(DFB-LSCMA) Je A& 4 (1 d /s — FAB LA (LSCMAD TEREZELT
FEAEARAR e L R PR REDIIE T )5 — .

2 [ES&E

Z e A KAH P RIF S EG DSCDMA &4, % kA
P BIRFAES T
N
sk(z)=Zchc[lf(n71)Tc], t1e[0,T;] )
n=1
HA TR P IR, Ty LU, (che?---cl) 5k
T8, N=T,] TAEY AR,  po)2Z0E ) (chip)E,
SO PTG RERE, B0 [ 7 SE()de =1 SXRESRAN
ANFFS R RIS T T Ko

(0= Abcp.lt -(n-DT] )

n=1



1614 m 7 5

527 %

Kb dy, by RSB AE S IR B R, b Ay
SEBERIUE - 1,+1 ST RERLAR B o BRI 24T
MR R, MWEMIRRLZWRKE SRR KRR
() =[O @)--n, @O, /I

r() = 4bas, (1) +n() @)
=
Hrp
a, =layay ay,]", k=12, K )

%%%kﬁ‘%])ﬁﬂﬁﬁl‘ﬂl‘ﬂi, F BRI, @) PRt E
a =e TEI s M, dRE AR R S B
AP K, OFREANH T BIEE R RE NG A,
N 4TI S IIPERT A5, E[n@)n(@)" ] =01
o, | oy R T ZE R A . BRI S r()I RS
VEPCIERAR G, LARSD 2R, ot 7E— N5 TN
HFRRER IR A

rziAkkak +n (5)
k=1
o S, = s,a] FRA KA A ASAE, n=[nn, -0, ]
50 = (UNN)che )T o 1 =[nry 1y, | BB B T
FE(N A8 ah, MONREER): ASCP DR T ok H,
H &R &, * 58ROk,

3 P-DFB-LSCMA &%

LI LSCMA S S A8 R T PR AR A R B A
R

= el ®

K(O) s w=[wpw,-wy || REE RIS R, R
Y A

Y =w'r @
FORCE W ST SE I
W (i +1) =W (i) - R, () r(i)e" () @)

XE)F, R,G) BAFANGET r MEMXHFE, R, ()=
R, (-1 +r@r@", e@)=Y-Y/|Y],i {REEUIE.

A SCHE H HIP-DFB-LSCMASL I i 1 4 B e 15 5 4
r AT TRALER, RO BESIE S v S P ks Ty
) ) s (B P 1, SR THBOE 5 I A AT 2R %,
MUSICY%. ESPRITVAZEM M ILHEREAT HIDE, Wik, X
— 7 TR T A5 5 AR (5K 5 I de e REd, MM,
S0k 5 TR T P AR Bk 5 I [ (Y SR AT A DG, B —
Yy, Sy Jr TS T S S AR, W z=ra, 248
R IR JE A5 5 i, AR5 A D25 it 5 L e
7 AR R ZE AR B T e /N SR M R A v 2 U ARG T 2 11

Sk RECWITE BT, BRC(8) Sk
W (i +1) =W (i) - R, (i) *z(i)e (i) 9)

Hz()=r@)a; -
R,()=R,(i~1)+z(i)z()" (10)
e, (i) AHIPURZEA B
e, (i) =w(i)"2(i) - b, (i) (11)

S B, () AR () = son[Re(w"2) | san(-) A
FETIESE, Re(- )RRz S

4 BEMERMES

A HP-DFB-LSCMA L DFB-LSCMARILSCMAYE A [
WEF AT LI . % 18— MR 2P DS-CDMAR 42 B 41 7
g, SN aENEE; BRI 2PSKIE S, HiRfH
RN R REENFRLRE, S REMIE A2, REH
M=4, % F'DOANO,=5°~185°" 1143 4ii; ¥ 4t % FlGold
i, ¥AiN=31, HP%K=8, 15, HIsHFP AHF 1,
% Uk T # MAI=101g 47/ 47 3 10dB, k=2~15, {5 WLk
SNR=5dB, 10dB X 15dB, 3 Fl& i34 % FHAH A A 00 4h 1
W(0)=Sy, Hirth & T L] R Ia(12), (13)fF . HEX(5),
R RE BT 20U S r() rT R A

r(t) =a,dbsy (1) + -+ ag Agbysg (1) + n(t) (12)
EZSUE I ST UL = i IE AL PR vl K
WH(raf)=stl(af‘a1)A1b1+~--
+ stK(aiHaK)AKbK +w" (na;) (13)
M (W) ULEH, WREREH - 155, BB,
whs =1, iiwhs, =0, k=2,3,--- K, FTCLHST 1 Hffs
TLenT e XA

2 2
[w's [ara] 4
SIR =

- ” ” (14)
o? Wl + 2 a7 |ws [ o2
i=2

PR 1 2K 4 Pros@id BER Rtk i
10000 740 R RI). K 1 2 E 3 EEE M SNR
4352k 5dB, 10dB, 15dB 2% /%t K=8, 15 W5+ Ltk
AeLbiEl, MBI TLAE H, Toie 2 7 e e L AR
L A5 UL, P-DFB-LSCMA Sk A T Lk g # i AL T
DFB-LSCMA 1 LSCMA; [, ME ik nr BLE H,
P-DFB-LSCMA [{JISGHE E Lk LSCMA flt, {HI% 12T DFB-
LSCMA, 7341l 3 1 LSCMA Rk AR HIL T /MR R,
XA RE AL LSCMA SLVEAR IR E 8.

B 4 25 it 3 P EAE FH 4 k=8, 15 I fr i P fE
Pt i, ATRUE . ASCER ) P-DF-BLSCMA 834 [R5
PEREFIRE T S0 T DFB-LSCMA F1 LSCMA $i%.



IS

SEAF: PR OR A AL TS 2 1 ) ke N 1615

3510 34
gk
S i
I |
ZA 107! | - LSCMA
' -- DFB-LSCMA
162 — P-DFB-LSCMA
0 200 400 600 800
IEARIREL
€1 SNR=5dB,

K=8 {5 T HkRE

0 200 400 600 800
AR EL
- LSCMA
- DFB-LSCMA
— P-DFB-LSCMA

[& 3 SNR=15dB,
K=15 WHET HtERe

5 ZRiE

10
)
E
4
@ 10° -~ LSCMA
-- DFB-LSCMA
- — P-DFB-LSCMA
0 200 400 600 800
AL
{2 SNR=10dB,
K=8 I{5THetkfe
]Ol)
10"
o 107
107
10
1 3 5 7 9
SNR (dB)
LSCMA K=8

DFB-LSCMA K=8
P-DFB-LSCMA K=8
LSCMA K=15
DFB-LSCMA K=15
P-DFB-LSCMA K=15

K4 3 FhAkiRaL I fE AL

L2 I BN A 1

B, ACIRIY P-DFB-LSCMA %tk DFB-LSCMA &
LSCMA YR ZEhf. ME AT E, BARA I M
P-DFB-LSCMA Lt. DFB-LSCMA #ll LSCMA #ERE %A 2
HE T —REERETE:, 5 P-DFB-LSCMA B3 115 T EL itk fE
FZRG P e ] B BF T DFB-LSCMA Fi1 LSCMA. %3 4h
fHFT kRt B L&, P-DFB-LSCMA SLi% (Kl S1GH s
18] DFB-LSCMA, [Fitt, aififith P-DFB-LSCMA &%l
WL SIS AT T — 2 55 3 1 J5 1]

2 & X

[1]  Purwoko A, Attallah S, Zoubir A M. Performance enhancement of
adaptive blind multiuser detection for MC-CDMA using antenna
arrays. Sensor Array and Multichannel Signal Processing
Workshop Proceedings, 2002, 4 — 6 Aug, 2002: 288 — 292.

[2] Wang X M, Lu W S, Antoniou A. A constant-modulus algorithm
for blind multiuser detection in DS-CDMA systems with antenna
array. 2001. PACRIM. 2001 IEEE Pacific Rim Conference on
Communications, Computers and signal Processing, 26 — 28
Aug, 2001, vol.1: 234 — 237.

[31 AGEE B. The least squares CMA: a new technique for rapid
correction of constant signals. Proc ICASSP[C] Tokyo, Japan,
1986: 953 — 956 .

ARSCHE T — ST R 2 B 0 1) Ak 2 A ke S 5 A )N
ORMEBTE 2 M RN, BN P-DFB-LSCMA &, &
SRR BEFI R S REAT AR I, BI B eSS S
SRR P AR I 7 ) e i (T VA ) I SRR A T A G,
— D5 T BRAR T A5 5 A4S, 5 — D5 T T 3R P A5 5 1
R, SR JRERIN A% (R b A e A R 2 RIE
T/ et L BT A 4 Sk R AL DR R

[4]  skBHE, R WEES . dbnt: BRI AL, 2000:
326 — 335, 383 - 388.

fiftse: 95, 1965 4FA, WA, WESTUT I 2 R AT A
(g (318
BRUHE: 5, 1943 4, B, WS, BRI R

EIPURERIBLE R ERER (SN



