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The Performance Analysis of ETD-Turbo Coded MC-CDMA

System in Mobile Radio Communication Environments

Ju-Ryoun Park

Department of Telematics Engineering
Graduate School

Pukyong National University

Abstract

In this thesis, we analyzed the performance of ETD-turbo coded MC-CDMA
system over both additive white Gaussian noise (AWGN) and Rayleigh fading
channels.

Multi- Carrier Code Division Multiple Access (MC-CDMA) that is a form of
combining DS-CDMA and orthogonal frequency division multiplexing (OFDM) is
digital modulation technique which known to robust against frequency - selective
fading channels and have good spectral efficiency. Therefore, the MC-CDMA
technique is appropriate for high data rate wireless communications. As a MC-
CDMA signal is composed of N narrowband subcarrier signals each of which has
symbol duration much larger than the delay spread, it is not experience the effect
of inter-symbol interference (ISI) and inter-chip interference (ICI) as does DS-

CDMA and can obtain the frequency diversity effect.



Meanwhile, turbo code is an error correcting code that can achieve near

Shannon's capacity limit at a low E, /N, using an iterative decoding algorithm. T he

turbo encoder is consists of two recursive systematic convolutional (RSC) encoders
linked by an interleaver. It is known that a RSC encoder produces increased weight
in codewords comparing to a non-recursive systematic convolutional (NSC) encoder
and so have better performance. The interleaver has the roles as follows: One
avoids the pair of low weight parity bits from two RSC encoders and the other
provides the time diversity effect on the output sequences. To increase the time
diversity effect of turbo code, we propose a novel turbo coded configuration that
add another interleaver to input stage of the first RSC encoder and this is called
Enhanced Time Diversity-Turbo Codes (ETD-Turbo Codes).

In this thesis, we show that the performance for ETD-turbo coded MC-CDMA
system over both AWGN and Rayleigh fading channels is superior to that for
convolutional coded and conventional turbo coded MC-CDMA system. As the result
of computer simulations, the performance of ETD-turbo coded MC-CDMA system
over a Rayleigh fading channel has remarkable improvement of about 5dB compared
to the convolutional coded system. For an AWGN channel, it have improvement of
about 3dB compared to the convolutional coded system. And the ET D-turbo coded
MC-CDMA system have the lower bit-error-rate (BER) than the conventional
turbo coded system, but it requires less signal-to-noise ratios (SNR) compare with
the conventional turbo code.

Consequently, the MC-CDMA system using ET D-turbo codes over both AWGN
and Rayleigh fading channels can improve bit error rate and transmit high data

rate at a low SNR.
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