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Design of DS-CDMA system on sparse graph
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Abstract: DS-CDMA developed on spread spectrum is a multiple access technology, but it is difficult for such a system to attain a satisfactory

performance under overloading conditions. A sparse DS-CDMA system is presented. It is possible to represent the relationship between the chips

and the users using a low density Tanner graph. By doing so, each user is only connected to limited non-zero chips, which can minimize the

multiuser interference. According to graph theory, a belief propagation algorithm, which is suitable to the case of low density graph, was adopted

by the sparse DS-CDMA to perform multiuser detection. Thus the negative effect of channel noisy and interference can be eliminated. Computer

simulation was done. The theory analysis and simulation results showed that the sparse DS-CDMA can achieve excellent performance even under

serious overloading conditions.
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Fig.1 Transmitter model of sparse DS-CDMA

FESP AT 1 Z A, FATT 2 A E R
AT ERTE L.

X1 FAH 3y AR %L
H FRIZ A P RS R E 6

X2 B AR 5 30750
FEELLRRH PR R AT

ARG DI RER T, B 1 i /i 14 s g &
DS-CDMA % AU TS BLA i) AER i DS-CDMA
ARG JFBCA 220 (EARTERRZ, &1 HR
SEZ AN T2 P U 51 7 A, B SR A
Ao BUA AR DS-CDMA R 4k 75t
i, A0 4% Walsh % A< Db BEATLAD 715 O FEATLAD , 45
J& T A, RIS e8] i 17 07 YR R
B el B AR TR 0 6 A
B, XYW LT i Y HE R, LA
FOEARR . i T/ DX A OR B s
1o R GUA A R Tl 55 Bd AN R 2% i T
FRIELA XU , 76 190 28 LRI w0 300 , BUA AR AR i DS-
CDMA RGBT — B R
R 60% 1 ORI T2 B R i 22 1 P i
ARIBOA sy 8 R B0 o 55, T ise 1) 0 2 A A W A 42
FRULIN, SEBR A A S BARA ] fE ) BEEUS T &
SR O T A SR, 2 8




4

LS Mami &l DS-CDMA &S5 ¥ .91 -

AN AT RE RS T R ) b 48 i 2R G 25 o, ik i 2
AT DS-CDMA RGEH [ A Bbg . 5 HIE i fi
WX L2, B 1 i fi i 18] DS-CDMA R GER9 9
A g, R IR AR . TS AR
LA P AL AR 4R, TEHEAT Rt
i, T B BOE — MR Y A,
HARRF R /N T30 1 B . (HR MR s
FALAE TR P ) H R L 37 8 0 g AR A3
BRI E . — BARE LA E , WP 511
HARALE 2 AR R AL H 3 o R 1 Ak 38
2, BATRERETS 2 5 BUA B3 51 52 AN R 19 i
S LY AR A TR 2R G 1 80 1 D N 2 MR B
W1 i PR RE DL %o # B K] DS-CDMA 55 E# i
DS-CDMA F{PEREXT HOHETE i 17 A 3 S AL 3
GrAHABRIE o
1.2 S
1.2.1 #% A DS-CDMA 3l Uik Al
HTMpi Ry DS-CDMA f& 4 2 Ze L
RAUNIE 2 Bir7s o BBy SRS PSR R EE A N 22
PR B B AR T, R TR S 1
NS AR AT IR IF 58 B TP R o R I e ok
A2 55 PFI8 AT i ) 2o 015 0 R A, i
J& BkAE T , SE R B AL i AR
=% | [
i |2
(% | [@E
s s "

| & 181

| fE1E2

i | | FiE

P fETEK

K2 Figil&l DS-CDMA LR R
Fig.2 Receiver model of sparse DS-CDMA
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