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Blind carrier phase recovery methods for
Faster—than—Nyquist coherent optical communication systems
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Abstract: To address the issue where controlled inter-symbol interference introduced by Faster-than-Nyquist (FTN) technology
degrades carrier phase recovery (CPR) performance, this paper systematically compares the applicability of four methods in
FTN systems: modified blind phase search, modified Kullback-Leibler divergence, Kalman filtering, and principal component
phase estimation (PCPE ). It focuses on analyzing the mechanism by which PCPE adapts to FTN signals without requiring modi-
fication. A 50 GBaud FTN digital multi-band system is established for simulation and experimental verification. The results indi-
cate that PCPE achieves optimal performance in the presence of FTN-induced ISI, with an optimal compression factor of 0.91.
In bandwidth-limited scenarios, the FTN system based on PCPE requires approximately 2 dB less optical signal-to-noise ratio
(OSNR) than the traditional Nyquist system to achieve bit error rate (BER) of 1x107.
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