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Simultaneous Despread and Demodulating Method of IF
Signal in DSSS System

GONG Er-ling WANG Yue-ke YANG Jun
College of Mechatronics Engineering and Automation National Univ. of Defense Technology Changsha 410073 China
Abstract The normal receivers of DSSS system despread and demodulate the IF signal separately their process-gains are
the period of the pseudo-noise sequence. But these process-gains usually cannot satisfy a low bit-error-rate if the signal-noise-
ratio of input signal is very low. In a DSSS system based on the software radio the receiver can despread and demodulate the
IF signal simultaneously. It can be proved that this method can get a higher process-gain when the sample rate meets a certain
condition so it can be used in a low signal-noise-ratio system.
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Power spectrum of low IF signal

P H,

R
N-1
N
E RI H, :g{)sln-hn =5
N-1
E RI H = s, n hn:—ﬁ
n=0 2
var RIH, var RIH,
nt G, f —%
n _2
1 Gllf
H, f
1 1fI<f,
H, f = Jo=f. +fon
: [o A >f, ’ "
N,
G, w =G, w - |H, w |2=70- |H, o I’
1 (= N, sin2mf, T
- = . . = 0. pqp. 2B .
R, 1 FH_L G, w - coswr dw > Tf5 2uf,r o5
o’ =R, 0 =N, 2
x I X n 1
R 13 é" 13 ”
N-1 )
var Rl Hy = var R| H, =E{[zan - hnl’}
n=0
=R,0-R,0 +R, 1 - R, 1 + +R, N-1
r=012 N-1 h n

Rh T

Fig.2

of band-limited white noise signal

=P H,
R>0

H,

sin2af,7
27f 5T

Power spectrum density and auto-correlation function



67

Nofy 7=0
[ =21 2 R, 7 = 0 0 7
var RIH, =var RIH, =R, 0 - R, 0 =Ng’/2 8
2/, R, 7 =12 N-1 0 var RIH,
var RIH, 1 Jo=fon Jo =21 f, =415 =8fpy
h n 3 R, 7 =0 I71=8 7

var RIH, =var RIH,
%Ra 0 ' Rh 0 +Ra Tx' ' Rh 1 +Ru 3TV ' Rh 3 +R(1 STS ’ Rh 5 +R(L 7Ts ' Rh 7

_ 2N 2 _2. 2 _2.
=@+ Rl -5 B3 45 RS 71TR,17] 9
R
1 N
- - rR-2
» RIH, 27Trexp[ R-5 % r] 10
1 N
- - R+
» RIH, mexp[ R+ %/ r] 1
PH =PH p R, PH__,
o =F M » RIH, ~P H,
Hy N 2 N 2 H(
p RIH, > p RIH, (R+*) —(R—*) >
H, H, P20 7y 0 1 P o exp 2 2
p RIH, ; p RIH, o <
H,
1 R>0 H,
Hl
HO Hl
0 0 N 0 _ED
B=| prim ar=[ 1 exp[ " }dR QZ:R 26
2al’ or B JT 0
= [T eta = - 12
e /2T Zﬁ
X 1 _ﬁ
b x = e 2dz
f*“ V2
H, H, a=p8
P =1 e 13
e o
4
L
1 ¥ n szvm:%/az SNRO =
N _SNRO _Ng”° _ R
) /T P T SNRI T 2T fo=y Cr=N=Lo po>L

S =41y



68 2004 6
2500 T T 100
1500 i
10 | B
1000 10
= 500 o
m bz
¢ 10 |
-500
: H -25
1000 Freeeremeeeemd A L 10
-1500 10 R
21 22 1 26 .19 .18 17 -6 -5
SNR/dB
3 4

Fig.3  Auto-correlation function of matched-filter

Fig.4 Bit-error-rate comparison between two receive
methods under different input SNR
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Tab.1 Bit-error-rate comparison between two receive methods under different input SNR
-17dB -18dB -19dB -20dB -21dB -22dB -23dB
8. 4739 x 10 *%. 1650 x 10 ~'B. 6445 x 10 7""8. 0935 x 10 """6. 0451 x 10 °|1. 8998 x 10 "72.9995 x 10 ~°
3.1533 x 10 "°2.8533 x 10 (1. 6728 x 10 "*6. 9463 x 10 "*12. 1913 x 10 ~*|5. 5526 x 10 *|1. 1811 x 10>
5
DSp
-21dB
511 10°°
1 J. 1997 24 2 221 -224.
2 M . 1977 107 -247.
3 M . 1985 13 -70.
4 M . 1999 132 -154.
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