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Summary:
DVB-T2 is the next-generation European terrestrial digital broadcasting stan-
dard that was published by the European Telecommunication Standard In-
stitute (ETSI) based on orthogonal frequency division multiplex (OFDM).
The performance of OFDM systems is very sensitive to the frame (symbol)
synchronization where a miss-detection of the symbol timing leads to severe
inter-symbol interference (ISI) and inter-carrier interference (ICI) and cause
performance degradation. In SFN environment, the channel impulse response
spans over hundreds or even thousands of symbols. Moreover, the channel
echoes may have the same power or greater than the direct path power. There-
fore, the synchronization problem is one of the most challenges tasks in such
environment. In additional, the channel frequency response (CFR) estimation
complexity would be increased to support the comprehensive range of these
channels delays.
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Abstract
DVB-T2 is the next-generation European terrestrial digital broadcasting standard based

on orthogonal frequency division multiplex (OFDM). The performance of OFDM systems
is very sensitive to the frame (symbol) synchronization where a miss-detection of the
symbol timing leads to severe inter-symbol interference (ISI) and inter-carrier interference
(ICI) and causes performance degradation. In a single frequency network (SFN), several
transmitters send the same signal simultaneously and over the same frequency bands
for efficient spectrum utilization. And because the distance between a receiver and each
transmitter can be significantly large, the overall channel impulse response can be very
long; it may be spanning over hundreds or even thousands of symbols. Moreover, the
channel echoes may have the same power or greater than the direct path power. Therefore,
the synchronization problem is one of the most chanllanging tasks in such an environment.
In addition, the complexity of the channel frequency response (CFR) estimation would be
increased to support the large range of these channel delays.

In the first part of the thesis, an overview about conventional OFDM transceivers is
introduced with a description of the main blocks. Then, the DVB-T2 system is illustrated
with a main focus on the preambles design and pilot patterns. At the end of this part, the
power delay profile (PDP) of different environments is presented, these channel models
are used in the simulations throughout the thesis.

In the other part of the thesis, the synchronization problem is investigated, and its
effect on the overall system performance is obtained. Also, the impact of miss detection of
the symbol start is investigated on the estimated channel impulse response (CIR). Then a
literature review for the synchronization problem in the SFN is presented. Two algorithms
are proposed to solve this issue with low complexity in the implementation and also
having remarkable performance gain over previous work. The first algorithm is an iterative
timing synchronization refinement, and is based on analyzing the estimated CIR. The
CIR is estimated and then convolved with a modulated preamble to produce another copy
of the received preamble. The correct symbol start maximizes the estimated signal to
noise ratio (SNR) over the preamble. The second algorithm is also proposed to refine the
initial symbol start based on the cross correlation between the received preamble and the
convolved preamble with estimated CIR. The output of the cross correlation is studied
to indicate a correct symbol start. In the channel estimation section, a literature review
is introduced for CFR estimation in the SFN environment. We propose a new method to
enhance Wiener filter performance. The performance results are shown for the proposed
channel estimation with a comparsion to previous work on channels with long and strong
echoes as well as on the Rayleigh and Rician channels as well.
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