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Joint Time-Domain and Frequency-Domain Carrier Synchronization
Algorithm in Low Signal to Noise Ratio
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Abstract: A joint time-domain and frequency-domain carrier synchronization (JTDFDCY )
algorithm is proposed to improve the low estimation accuracy and small synchronization range of
code-aided carrier recovery algorithms in the case of low signal to noise ratio (SNR) for short
burst communication systems. The coarse frequency estimations and coarse phase estimations are
obtained through processing the pilot symbols by the use of the frequency estimation algorithm,
the time estimation algorithm, and the ML algorithm. Then the coarse estimations are used to
compensate for the received signal, and the compensated signal are demodulated, decoded, re-
encoded and baseband modulated to get the soft decision symbol. The fine frequency estimation
and fine phase estimation are obtained through processing the soft decision symbol by using
summation of time-domain correlation and MIL algorithm, and eventually, more efficient
synchronization carrier is realized. Simulation results show that the proposed JTDFDCY
algorithm can satisfy the requirements of frequency estimation range and root mean square error.
When the normalized frequency offset is in the range of (—0.5, 0.5), the performance
degradation of the JTDFDCY algorithm is within 0. 1 dB at the cost of 6. 1% pilot combining with
decoder information.
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