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The transmission performance of a digital power line carrier system with adaptive equalizer degrades in the presence of the

carrier frequency offset (CFO). Therefore, accurate CFO estimation and compensation is necessary. In this paper, we propose a CFO

estimation method suitable for a digital power line carrier system with adaptive equalizer in the presence of delayed propagation

paths. The proposed CFO estimation method estimates the CFO from the measured phase rotation per symbol which is obtained

by the measurement of autocorrelation of a 4PSK training sequence. By setting the time separation for autocorrelation measurement

to the training sequence length, the accurate CFO estimation is achieved in the presence of delayed propagation paths. In order to

achieve sufficiently accurate CFO estimation in a low SNR condition, averaging the instantaneous autocorrelation measurements

is done by a simple first-order filter. It was confirmed by computer simulation that even in the presence of delayed propagation

paths, by using the proposed CFO estimation method, a digital power line carrier system with adaptive equalizer achieves a BER

performance close to the case of no CFO.
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Fig. 1. Transmission circuit of power line carrier system.
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Fig. 2. Power line system for delay path profile modeling.
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Table 1. Complex delay profile of modeling.
Complex impulse Complex impulse
response (with LT) response (with out LT)
M, 0.613+;0.785 -0.356+;0.839
M, —0.025-,0.026 -0.076+;0.359
M, —0.045-,0.009 0.0997-,0.123
M; —-0.019+,;0.037 —0.058+;0.056
M, 0.004+;0.034 —0.024-;0.039
M; —0.013+,0.022 0.0089—-,0.024
M 0.002+;0.022 —0.014-;0.016
M; 0.012+;0.014 0.011+;0.015
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Block diagram of proposed system.
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Table 2. The generating polynomial of used PN code.

Degree Generating polynomial k
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Fig. 7. R.M.S. of estimate error in CFO (model 1, 2).
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