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Abstract

Turbo code is one of the most significant developments in the field of
Error Control Coding, it allows to make the probability of bit errors is as

small as possible.

In this research the Bit Error Rate (BER) performance of Turbo code
'« studied under the influence of Additive White Gaussian Noise (AWGN),
and slow Flat-Fading channels, for regions of low to high signal-to-noise
ratios (SNR), with Binary Phase Shift Keying (BPSK) modulation, using
log-maximum a posteriori (log-MAP) decoding algorithm.

The effect of different parameters on the Turbo code performance is
considered, the number of decoding iterations, frame size, code rate,
number of memory clements of component code encoder and associated
generator polynomials, whether it is primitive or non-primitive, and

different values of Doppler spread (55,111,222Hz).

Because the interleaver has a vital role in Turbo code performance, the
effect of several interleavers with different design and sizes is investigated. §
This research also presents a proposcd scheme include combination of
Turbo code and channel interleaving technique to improve the BER

performance under fading channel.

The performance of Turbo code on both AWGN, and slow Flat-
Fading channel (without and with channel interleaver) is simulated by

Matlab.ver.7 software package.

The simulation results show that, BER performance improves as the

number of decoding iterations increases up to 6 iterations, after this value

there is no remarkable improvement in performance, good performance can

B reated wit BRSNS SRR SarS g iggmance improves as the frame size

.-'



http://www.pdffactory.com

clements of component code encoder increases, the non-primitive
polynomials gives good results at low values of SNR, while the primitive
polynomials provides good results at high regions of SNR, on the other
hand random interleaver is better choice for large frame size, while odd-
even interleaver gives good performance for short frame size, also the
simulation results show that the performance of Turbo code improve as the

Doppler frequency shift increases.

Finally, based on the simulation results the proposed scheme gives a
significant better BER performance under slow Flat-Fading channel and
coding gain the can achieved is equal to (2.63, 2, 1.57dB), according to
each value of Doppler spread compared with case that the proposed scheme

i3 not used.
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