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O

rthogonal Frequency Division Multiplexing (OFDM) is the key
enabling technology for most current high data-rate wireless
communication systems. The primary advantage of OFDM over
conventional schemes is that it converts a wideband channel into
parallel narrowband subchannels allowing relatively simple
channel estimation and frequency domain equalization. It is as an
effective technique for coping with channel impairments like
multipath propagation and inter-symbol interference (ISI) by
making use of an appropriate cyclic prefix.
One of the major drawbacks of OFDM is that it is more sensitive
to synchronization errors than its single carrier counterparts. The
performance of OFDM systems is particularly dependent on the
carrier frequency offset (CFO) and timing synchronization error.
The frequency mismatch between transmitter and receiver
causes loss of orthogonality among the subcarriers giving rise to
inter-carrier interference (ICI) which results in SNR loss of the
useful signal. Incorrect symbol timing brings signals from adjacent
frames into the target frame resulting in severe ISI. Therefore,
synchronization is of vital importance to OFDM systems.
Synchronization techniques for OFDM systems are generally
based on data-aided and non data-aided (or blind) techniques.
Data-aided techniques employ the transmission of training
symbols with a known structure while blind estimation algorithms
exclusively utilize the statistical properties of the transmitted
signal particularly the cyclic prefix. In this talk, we will discuss
some major and recent results for achieving timing and frequency
synchronization in OFDM systems.
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