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An Improved Timing and Frequency Synchronization Algorithm
for Generalized Frequency Division Multiplexing Systems
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Abstract : According to the higher requirements of generalized frequency division multiplexing ( GFDM )
system for symbol timing synchronization, a synchronization algorithm is proposed based on a new pream-
ble. At the receiver, after obtaining the coarse timing synchronization, the carrier frequency offset is esti-
mated through the phase difference between the two halves of the preamble. Then the carrier frequency off-
set in the received signal is corrected. And a more accurate estimation of symbol timing offset is obtained
by the cross—correlation with the transmitted preamble. Due to the conjugate symmetry characteristic of the
preamble , this algorithm can avoid the plateau effect. In the low—latency high-reliability scenario of 5G,
simulations are done in frequency—selective channels, and the performance of the scheme is evaluated in
terms of mean squared error( MSE) of the frequency and time offset estimation. Theoretical analysis and
simulation results show that the new algorithm has a better timing synchronization performance and can re-
duce the complexity of the system,thus enhancing the overall performance of system.
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Fig. 1 Block diagram of the GFDM transmitter
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Fig. 4 The accurate estimation of STO in this paper
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