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A New Cooperative Signal Transmission System Based on CDMA
under Rayleigh Fading Channel
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Abstract

In this paper, we propose a new cooperative signaling structure based on CDMA to overcome both 2/3 spectrum
efficiency and low diversity gain of conventional cooperative signaling through continuous overlapping of signal that
each user wants to transmit. Proposed signal structure can achieve the spectrum efficiency nearly "1" by receiving
additional data for next time as well as maximum diversity gain to detect data continuously at both base station and
each user. The orthogonality of CDMA's spreading codes can improve performance of optimal detector by reducing inter-
user channel environment and distinguishing each user. We perform the computer simulation to verify the proposed
system through comparing cooperative mode and non-cooperative mode under Rayleigh fading channel plus AWGN
(Additive White Gaussian Noise).

Key words : Cooperative Communication, DFP, CDMA, Rayleigh Fading, AWGN

I.M E Services)E RHEAI7IAl EotE Aot AT F

A o]F FAAME ANHLE o d tF HEA

#Z olF A Mel2E WS, gENHY 3%, B tel A ES AEHOR AMSIIRIME Bt

email, BE|F|Tof HlAR] T oG Hu|2E AT #HE HolE &g Ada] A8 2L HER Te
8}7] Aista] FAIAl 2 Mbps o9} £E2 HoJE o #¢ d7& gus JPsL Jot

& AFEHIL YA AL ARG QoS(Quality of dy o)F A FAL gD Ao, Y &

Fo} Ao #Fd3 AFAE 294 BK2IANYL Y A9E wapsU,

TE d7s AEEAR 4 HEEAATAELY ge [T d74H SAANIANGY 722 FPHAeUT,
SA T AN AR A 28 383 School of Electrical Engineering, University of Ulsan)
- B o9 & 020061204147
CERAE AR ;20073 19 109

351



EBREHRPERGE H 188 F43% 2001F48

3 As 24, A5 R 7 5ol EART olF o
T AR g do|d AN ME OE HEE 7
A FAEE AR OE J4 208 Ve AR
Sof gol o3 Aze A5 43E 2ehsA Bt
W ole 234 dlolg A4S o]27] 3] F4
dof & olelx T sholtt. ol & FE3}I] Y&
P02 cholu|AlE] 71&o] Bol AFH T gl

MIMO(Multiple Input Multiple Output) AJ~5 2 &
A3t vlolHE o MY g UE AFTFOEH o
OHAIE] 0|5 4& & A= 7IeR ¥EA gt
FAGNA Tt A2E B3 FAEE T8 vl
B & MRC(Maximum Ratio Combining)& A3 g
%] 7 ML(Maximum Likelihood) 23] 23] A o
dolHE 538 £ gltk olgjdt AT 13
3 MIMO Al 2”1 shute] Bt th9f ey
Al of 3t Aol B AHEHIL Ytk of
T4 4aY 27, 7H, tEdely B3 55
=R A2 ol A% AGE FEE] 9
gto] g Qe EuldEo] REVHE Wof 7HE
o tF ey #AS FAse §Y F4l(coope-
rative communication)o] 2} 7]&0] o|f7F H Q)
gt B 71&8 9y etelu Brpgdo] MIMO Al
d3 fALSE TolHAIE o5& d& & e A
ol Atk AT 71EY Y FAL A% AITH L
T A A A HA A7 B SEV Y HolH
g 3 ALFo2ZH golWAlE o5 4 F
QAT ~HEY 5&E 237 Al

B =RoMe ¢y oty Zald(Mobile Station:
MS)e] A3tz 3t deolHY d&FA AHA
(overlapping) & T3t 2HEY §& 34 2 Y
thOlHAE] o] 5& FAld 7HE 4 $lE CDMA 7]
Hkel ¥ A3 F2E At AdsiE FE A
3 FEE 71EY Ay g A WA AR H
7] A= (Base Station: BS)3} HEUYE FA|o AIE
At £ iR AlZtls A HA o T HA A7
of WA ZHA19) wlojE o} BEURRE 408 Hl
ol RFE AT HEVZ A$s drk o]
o F AR AlZhs 2 A4 FeHE dEHoF b
Bgogy gojz]l 7+ Z Fe & whEoWltt o
g 53l /A= FH 4 AEAAA A& dolH
Heo] 7tedted Hu tolHAE o5& /M #

Norle o

&
X

352

N

12$ 98 54 Azdel el ALsHe shol
572 99 4% A2y B )
) £02 FABT I 432 A% 24
2 nhee gk

RIS

I..E f'_o.
o>

900, tg HolEE FA FUsP Hof 23
EY 282 FPNY 4 Uok £@ COMAS 33
T4 HEE BT ASAT FE P ASAL A
48 9318 Foio) Bt 494 A= Aoy A%
& A5l gk AQsHE A2Ee e Aol
g Adel W4 go] e 830N FFE A
FHolE Eate] 4% S AZHT £EY UniA
PR hes o] FAHAG 2N E AR
¥

Fhu
o

b

[elf]
rr

1>
il

CDMA 7|tte] B2 EA A

=
=
ro

f

B
24 8Y SN0 gt 22 Uz HE1x

4 7Y FAS R Ay SAse F
AHEAHMS 1 B8 User 1, MS 2 & User 2)9} &
g NAFE Adde FA MEYAE T
F AR AR BT 9 ey Zuldolm A&k
9 HEUHS F3te] MIMO A 2R3 FARE tho]
HAE o5& g £ gtk o)) F AHEAEL #
EU4dE 3l M2 AHE 3/ 5 Aoz
ke

712 FY A AE 72 4 ASATE A A
A Al Aol HolHE Bed] ATzt J
S oA A AFH FISHH ToiHAE
o)5< #A Xk F WA AN A b
olHE 7|AF 3 HEYA FAl AgaL Al |
A Al o] AAIZE] A9 EloE % BEL 9 ]
JHE T AFHOEA doluAE o5& ¢
Faf ogd 45 F2E ¥R FY 54
AZHOE MIMO AJAg) 3 722 Hu| tholHAE]
T Z2A X8 B ohJe} A A7 5 F HolEE
At 23 2AEY 2 &S /e 2ol At
AT 71E 99 A9 Hhst 3 7)(optimal
detector)= 7| A =0 FAE NZ F A 714 A2 9
A2 Fot] MRCET AlEAo] £& HoE &
37F bed ARl A

Agkste 99 s e & 13 2 oy A
449 FES A% L4F CDMAY Ax 4t 2



#de oy 27 stolx CDMA 7[iHe] A2 §Y A2dF A=d

B 1Y ARAEY A3 £44(Tx 4 Rxe 4230)

Table 1. Transmit and receive signals of cooperative users(Tx: Transmit Rx: Receive).
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Fig. 2. Performance analysis of proposed cooperative
communication system.
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Fig. 3. Performance analysis of proposed cooperative
communication system under different inter-
user channel environment.
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