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ABSTRACT

Marriam Abou Baker Mohammed

Timing and frequency offset correction of received OFDM symbols in
advanced communication systems.

Master of Science dissertation, Ain Shams University, 2013

This thesis presents a study of how to correct timing and frequency offset
of orthogonal division multiplexing (OFDM). OFDM is considered the most
common digital modulation technique in advanced communication systems such
as ADSL, WLAN and Wi- MAX. OFDM systems have a great immunity against
multipath fading, noise and any delayed channels.

Timing errors during transmission complicates the process of determining
the start of the received OFDM symbol. In addition to some sort of phase rotation
according to Fourier transform which translates the time delay into phase shift.
Beside timing errors due to transmission, OFDM symbols may suffers from
carrier frequency offsets due to multipath fading. Some old methods are used to
solve the problem of synchronization such as 'data aided'.

This method uses predetermined training symbols which reduce the
efficiency of transmitted channels due to the reduction of the part of band width
dedicated for data transmission. A new method for synchronization depends on
the cyclic prefix (CP) which is the process of copying the last L part of
transmitted OFDM symbols to the beginning of OFDM symbol. CP represents a
percentage of OFDM symbol. The effect of different percentages of CP in the
synchronization process is tested.

MATLAB SIMULINK and HDL code generation is used for OFDM
system simulation and HDL code generation.

Key words: OFDM (Orthogonal frequency division multiplexing) — CP
(Cyclic prefix)- Timing errors —MTLAB-MATLAB HDL coder-timing
synchronization.
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