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ABSTRACT

In this paper a new scheme combining the turbo coder with parallel interference
canceller, which effectively mitigates the effects of multiple access interferences and
Rayleigh fades in the DS-CDMA mobile communication systems, is proposed. Using
the Monte-Carlo simulation, the performance of this scheme in terms of the number
of users and signal to noise ratio under AWGN and Rayleigh fading environment is
analyzed
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Fig. 1. Turbo encoded PIC

ﬂd
rok
=

AWGN, Rayleigh #Hlojd ad&
Abgzte] zY © AEA 4l
FAEH AFE U HHEG) AEZFHE

o pa °}‘“
H
3

S
2
fr o ot of

G718 FHAUA 2 AgAel Y F
Nz2 AUt F2E AR FPUE

AL A EAE e AR F RETIGA Y
ste Ab8A e FalAlFE A3 vz ’\}%X}
9 A3, F MAI AES gsA "ok g &

AR FAMENN MAI HES AAG & ’B‘%
7152 AX dE84e Aoz MAIZY AAR
AbE-2Le] A B A (soft decision) Ho]El7F HE&E
X olE dlolHE HE 233 E SFgoaA
FFTHoz o7l AAE doleg Egol 7

G el7]A FANE (DE e 2ol B
% 9k
KD = 35 Abisi HAD + on( ) @.1)
= y(8) + on(2)
9D = 2 Absi DD 22)

lsdi?= [ suae=1

Ays KA AH82Ee] #4045 AFoeln, b,
T KA Abgate] REstd AR, 5= g
2=, n()E AWGNelTh 183, AHe #dd
o slojd AZojthk BE ZAAMAZIAN K A
Bxke] N dlEd it} FH-wee] Fez
&3 2ol 2¥d £ Sl

dlm+1)= y— QAd(m) (2.3)
= Ad+ QA(d—d(m))+ 2z '

a¥ 28 dgdeldrt HrER3ENE 32
AlZIEA dlolE g REgste Alxgolrh
RSC (recursive systematic convolution)?l T &
ALESEA AL, YEEEE AEdHAEE ALEs
At

v

I¥ 2. H§HE R3]
Fig. 2. Turbo encoder




2000 R SRR -AN2Y 28 KT AR FXE 15 2/ 23

a9y 32 Hy E37E Jehdididt HE &
3 dugEE& MAP(Maximum A Posteriori) e
3} SOVA(Soft Output Viterbi Algorithm)
Fol Utk B =FdA ol&8 EI 5
o7t @ B3 SOVA dud&S 4}
%"3}9&‘4. 5 7hel B3 4 A4 ZEY &
38 FHsted R AA 2i3re QHIARE
AR g Ade A= FAN x,
L(d)7t dalxd A WA E57] = 53
T ARE AR 2Hoz JyuA o F
WA B571E x@@ Lid)7h daAN OF
dusEln T U BV o) B3d & B3
71¢] dEoz ALLE ¢S win Hdefe] HHY
Eo] &AM dAeHEA dot oledt &4
2 dgd Baris 77 Esd ¥Ed gty
LLR(log-likelihood ratio)® £8% & Ao o
714 g AR HIEY Ad EHolR v, vy

£ SEEEY Ad 28 vehd ot

decoder |
(SOVA)

decoder 1
X
i > (sova)

a9 3. HR E§7)
Fig. 3. Turbo decoder

A8 HIE 49 FUE dgel dY 2ay
LLRZA g3t 2ol yehd & ok

L(din) = log 2= 24)
g Hod A4S o]&3lod ol e
FEZE

Pldy=+1lx) _ 2 E,
log ——ow:_TIxf)— az Xp= 4N X (2.5)

AR BE g Ad ge thgd Zroh

P(xlzldk +1)

L.(d,) = log m;‘_—l‘)' (2.6)

L(d/,lxk)=L‘xk+ La(dk) 2.7)
E,

L.=4 A

ARHE 4,9 WA Adzd oy 23R
LLRZS ol &3] AHUE 47} 0148 o
zg),

p(d,=1\observation)
2 d,=0lobservation)

L(d,) = log

L{d)E HAYE HE yE2REH 4L B4
Holo] o] ARE tg ©Ale] E5E AT AA
WY L(d)Z AEET oldd WL suA
AEHE 4,7 0217 19X E &34

Alggol¥

ANEYold e BHERZEH HADHANANES
o] &3to] Zzlg) do] 128, wE S 232 1
Jste] FAstAc. R84 e
g=[7,5], 2=& 128 Hg3agen, dolH

AHHEEY] HE Aol F2 dF AHFY
F AHgstdn, qi9Egas 93le PN 3w
Jo]7} 64 Walsh A= g ol gdto AYydE
91, BPSK ®zE H&sdch tFAal
L2 dE7E HIADHAANE ol &AL,
AWGN, Rayleigh #o19g a1d ZAoM Monte
Carlo A& ol A& o83 4% XS 39
. 29 4% HERIHIE o)&3 AdolA
AEHelAE e EF BPEH 9 BERo|th
1% 5% Rayleigh #@lo]ld ad Ao A L&}
Fo WE HARHAAAYIY HF M FAnE
Belth 29 6& BRY%3 Y HHAAE

et

) ]m mlm

m{o

o] &39S 7% Rayleigh ol AdolA A&
Aol o WE 288 BAF Aol EMAR
HERSIE 3HE F$ Aso] aAd AHgS

o F slek



24/ 2000 BE EWREE - A2

9 28 KT BHAE AL 18 2%

Bit Error Rate

8it Error Rate

Turbo Matehed Filter

(single user, AWGN, Rayileigh)

¥ 4 HREss JfgeY o F
Fig. 4. BER of turbo encoded matched filter

PIC detector

€ User 1
€ User S
\ User 10

4 User 15
1 = e User 20

. =
A‘0 “ 8 10 12
SNR
a9 5 HEDAAANY 28
Fig. 5. BER of PIC
8 Turbo encoded PIC detector
= =
3 User 1
B Users

- User10 | ]
- User 20

= T = ~
10 % = 4

Bit Error Rate

SNR

2% 6 BHEFS dIBAAAY o2&
Fig. 6. BER of Turbo encoded PIC

CX} 15 25 3 35 “

ai

I
-

B =FdiMe MAI AlAY 28448
o BHRE5E HARMAAA Al2dS Fot
AWGN, Rayleigh #Ho]qd zl'd Z2Ad A A
eqsat 24 2% 7129 AUUHE olf
& Azv)Ec HAANAAZIE o] 88 = A}
2 AE7E AHEASFIE SRS S v
Apg Ao o]l A2 e {4} E.k].% 1,}5}
Wtk =E oEAHAHL 5o HER =
9L A9y 4 Hojd HF 7Hk'|_'§__‘,}..g_
Aok &% oo AP ohYgd AE wHxH
I EREIs PAo] HEE Axde o
T8E Aot

oll‘_O,L'j‘_’,

o

*lﬁml

Sk

rok

[1] Shimon Moshavi and Bellcore "Multi-user
Detection for DS-CDMA Communications,”
IEEE Commun, Magazine, vol. 3, no. 4, pp.
124-136, Otc. 1996

[2) Claude Berrou, Alain Glavieux and
Punyathi-timajshima "Near Shannon Limit Error
Correlecting Coding and
Decoding:Turbo-Code(1)", in Proc. IEEE ICC,
May, 1993, pp. 1064-1070

{3] Mahesh K. Varanasi and Behnaam Aazhang
"Multistage Detection in Asynchronous
Code-Division Multiple-Access Communications
" IEEE Trans. on communications. vol. 38,
No.4, April 1990



