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Chapter 6.  Conclusion

With the detailed description of the turbo code encoder and decoder presented in
Chapter 3 and Chapter 4 respectively, Chapter 5 investigates the performance of turbo
code through extensive computer simulation.  The simulation setup is carefully detailed
in Chapter 5 so other researchers may reproduce the simulation results.

To validate the turbo code simulation, comparisons were made between the
simulated and published bit error rate (BER) results.  There were some differences
between the BER results (Figure 5.4 and Figure 5.5), especially for high Eb/No (>2).
These differences are believed to be caused by two independent factors, namely, the
numerical inaccuracies introduced by the workstations and the lack of “critical” details
about the SOVA decoding algorithm.

The BER performance for turbo codes is investigated for many different cases.
These different cases are summarized under the following three main categories:

1.  Turbo code BER performance of 10 decoding iterations for fixed code rates
and constraint lengths but different frame sizes.

2.  Turbo code BER performance of 10 decoding iterations for fixed frame sizes
but different code rates and constraint lengths.

3.  Turbo code BER performance improvement between 1 decoding iteration and
10 decoding iterations for fixed code rates and constraint lengths but different
frame sizes.

   
  The simulation results showed many interesting properties about turbo codes that
are in the same direction with current published research work.  Some of these important
results are listed below:

• For a fixed turbo code encoder, its performance improves as the frame size
increases.

• For a fixed frame size, the turbo code performance increases under two
different conditions.  First, for a fixed constraint length, a decrease in code
rate improves the performance.  Second, for a fixed code rate, an increase in
constraint length improves the performance.

• Substantial decoding gain is observed if more than one decoding iteration is
used.

As it is known by now, turbo code decoding can become computationally
intensive.  As a result, most of the simulated performance results are for high code rates,
short constraint lengths, and small frame sizes.
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6.1  Future Work

There are many directions in the future for research in turbo codes.  As shown in
this thesis,  some detailed work needs to be done on the aspect of information transfer
between the SOVA component decoders.  Presently, this issue is not very well
understood.  As for further improvements in turbo code, research should be focused on
the joint issues of improving decoder performance and reducing decoder complexity.
Also, developing simple analytical bounds for the performance of SOVA decoding is
important.  Furthermore, for feasibility concerns, issues involved in DSP implementation
of the SOVA turbo code decoder will be important when turbo code are implemented in
real systems.


