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Abstract

The bit error rates of DS/SSMA DPSK system with diversity and FEC channel coding
in Rayleigh fading and log-normal shadowing channel are evaluated. Microscopic
postdetection diversity and macroscopic selection diversity are used to mitigate the effects
of Rayleigh fading and log-normal shadowing. respectively. The numerical results show
that the composite use of diversity and channel coding is very efficient for improving
system performance compared to their respective uses.
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Fig. 2. Receiver model with microscopic
diversity.

INTEGRATOR SAMPLER

v

DELAY

"

ouTpPuT
DECISION
——»

a () coswit
PHASE
COMPARATOR

r

i

SAMPLER

a, () sin wt

INTEGRATOR

12| 3. DPSK DS/SS 4171
Fig. 3. DPSK DS/SS Receiver.

A7, L& 7F5d FHol A24olx pe e
o) AZE Tl 27} EAY HEolck A WS
L B ), (6w, Loalo] SRAe)}, 44 A5E
weh ek Z@s) flskd A £3 AEF g
3} 7o) Helgie}.

x(t)ﬁ LZ\/ﬁB,,a,‘(t -7, )b (t - 7, )cos 8, +n (1) (12a)

y(t)i E@ﬁ&ak(t -1, )b,(t - 7, )sin 8, +n,(¢) (12b)

A& n(ve 718 A9 $3(ow-pass) 4E ns
()2} n() 2 FHsGct.
wepd, 4l AlE () o el & 4 slvh

r{t) = x(t)cosw ¢ — y(¢)sin w ¢t

(13)



1993% 7H #&¥L

w3, 24 ¥4 (compelx envelope) Fr)e v
3 o}

F(r) = x(e) + jy(t) (14)

RulA] AHEALS] A A2 O¥ #AlVE A
sa, #4719 AE g9y YOl B AE(n-
phase component)® 2z} A¥(quadrature
component)& 2zt ga (D¢ g (D)2 sect. A
gdele] 7 A9EH JdHs Sl a(T-t-+ w)ol
3, A8 £k =T ga(D< gn(DE A
o] sl Az} tFEAE AE, o8 AR o
F A% A% a8a g v j"“]’“ﬂ 7 2ol
s #Al7)el thsted ohg3t o] & 4+ ek

g;(T) = V2B, cos Bl,bja,(s- r,,)a,(s - rﬂ)b,(s - r”)ds]
+ Lzlv‘rfﬁﬁ,, cos(O,l - 9/1110]“1(5 - -rl.l)a1(s -7, )b,(s - t,l)ds]

IS REY]

+2L2\/275ﬁu cos(@,-, - Bl,bja,(s - r,,)al(s - r,‘)bl(s_ Tu)dS]
+fafs-,)n(s)ds (15a)

8,,(T) = V2PB sin Bﬂ[f:a,(s - tll)a,(s - t],)bl(s - t,,)ds]

Z\/ZP,B,,sm 6 - Bi‘bia,(s - rjl)al(s— T, )b (s~ r,l)ds]

+ZZ«/27’B.,E sin 0,-,( - 9,-|{j:al(s - r,.,)a,(s — 7, )b(s- ,“)ds]
+J::a1(s— r,l)ns(s)ds (15b)

A2l 12 @A A2E AFE AR2 §H, ta =
0.0 ;=028 ¥& % Ux & 2E Az Al
= ubs A3l "o 28 vl 2ks] 8] 9
stod . Pursley " 7} A% |5 Az ¥ 8 AE A4
% &4 (continuous-time partial crosscorrela-
tion function)& AH&-gtcl

(16a)
(16b)

R (T)= J:a,‘(t e or
R (7) -ffrak(t — 1)a,(z) dt
3 Feje) 2L AR 02 oh g3} 3o £ £ gt
8.(T)=~2PB, TH

+ 2 w@ﬂ cosB,,[b R“( )+b10 E.I(Til)]
T

+ Z 2 V2P, cos eik[bk—le.l (a)+ bR, (7 )]

+N, (17a)

v
ALy

- ohx sPEhd,

(507

£308 AR FTHR

gy,](T)‘ 2 \/_ﬁ.l sm0,, [b)lRl ( )+b10 Rx.l(fn

imlinj

]

+ Z 2 V2P, sin6, [b;'R, ,(z,) + R, (%]

+N, (17b)

&, N, = [a(s-7,)n(s) ds (18a)

N, = 0al(s— r,.l)n,(s) ds (18b)
AL AE Ngb N 3] 09 5944 74

o Wegx FUY B4l o b = NoTE Zech
2§ HP znd AHSsl AEY £ AP &Y
B4 S za = gxﬂ(T) +] gn(D=E ey
old AEY &7 A7) £YY F4 ¥HAL
21 0.2 ehdch #Ho]xde] dlolelgl u|sle] g
ol AEHY oM B4 THA
< A dlole vES} gAY A AEGIA
za} k2L zgpolMe] 7RIt S-S Natt
NuZ, zmollAdE Not NoZ Febid, zadt znd
chew o] & 4 stk

v
u

Ly
z,, =V2P B,Tb) +V2P YAX,

iaTinj

X L
+2p 223); +N,+jN, (19a)
L
z,, =V2P B,Tb'+V2P Y AKX,
N . L imlimj
+\2p 223 Y, + Ny +jN, (19b)
B X, = B[R (7) + b Ry()] (20a)
Y, =B, [ 1Rm(""-t) bxo —;k(rlk)] ’ (20b)
X, = Bu[B7R (7,) + b R(z,)] (20c)
Y ﬁm[bk R,,‘(T,,) b ! _lk(rik)] (ZOd)
A =cos@, + jsin6, (20e)
B =cosf, + jsin@, (20f)

9o Aol kA AR8-Ake] wlo]el H]E bie bk
of % HE i HEE wE|tt A5 WS Na,
N, Nu, Na= A2 Fo]ar, o]l doe} v]E
+13} -10] BU§ FE2 Aty PP AE
8 %7t DPSK #27]9] £4& ohg3t 2t

zj= Re{zmz{,}.‘] (21)
7] A,

conjugate) &,

zoie zon® F9 EASF(complex
Re [z zbi] & zm zw® A4 &



6 °olF FA AddA dolHAlEd AY ¥52

Fof A -8 Jebille | 253z Al Z uncor-
related Slthi 71 3bc), clo|wAJE] 8 A}4-81R] ¢
+ A% z71 A% ¥4 (decision variables)?} 7|
w2 M@] postdetection tholWAle] & )43}
£ A% A4 W zi olck.

V. Ala" Ms

zoA] W Azl AHge g Naoleh shx,
zmpellXe Ngolel s, Wl AES 7R9Ajgte g
7" A% Nadt Nu= 7FAlekeleta & 4 g)
o} webd, AA Wg Zoe o) o] 2 4 gl
Z,=Re i(v’z"PTﬂj,b;’ +Najl)(\’/2PTﬁjlb1'l +Nb,,)' (22)
B e AR o)5°l, Nudt Nud s Aze}
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