Chapter 6

Conclusion and Future Work

The primary and secondary synchronization signals properties are very useful to apply our
novel method in frequency domain in 3GPP LTE synchronization procedures. Reasonable
results have been achieved in comparison with other techniques like correlation in time
domain. The new system is evaluated using three LTE channel models with different
scenarios to check the effect of the frequency offset, bandwidth and neighboring cell

interference on our novel meth.

We also studied the effect of window step change size in correlation process on our novel

method and we found a tradeoff between the system complexity and the performance.

As window step size decreases, better performance 1s delivered but with more complexity.
Gains in complexity reduction and homogeneity of this method with the receiver system in
frequency domain are strong points to support the implementation of this method in a 3GPP
LTE receiver with lower cost and better latency. The new system achieves better complexity

from the conventional time domain based method with more than one hundred times.

In future works, we can improve our novel method by applying MIMO techniques by sending
the primary synchronization sequence in one antenna and sending the secondary
synchronization sequence in another antenna or duplicating the primary and secondary

sequences on more than one antenna and check the MIMO effect on the results.

We can also search for new schemes in frequency domain to cancel the frequency offset
effect. As mentioned above the frequency offset effect is one of the corner cases which affect

the symbol timing estimation accuracy.

Another implementation could be searched, is correlation with the sum of the primary
sequences in frequency domain, like in [18] which applied this idea in time domain.
We can benefit from the GIPS sequences like in [20] to estimate the symbol timing and
estimate NI%)

We can put more efforts in the frequency domain based method system implementation and

integration. We can test the improvement in the synchronization time and the cost effect of
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the new method in many platforms like FPGA based platforms (e.g. XILINIX platforms) or
ASIC based platforms (e.g. Qualcomm platforms) and we can start our implementation in

DSP kits like TT or Freescale DSP kits).

We need also to check if the frequency domain based method implementation differs in TDD
systems. Mapping of primary and secondary synchronization sequences are different in case

of TDD systems [2], so the performance may be affected by the signals mapping.
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