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Abstract To address the challenge of stable polarization-dependent loss (PDL) monitoring in coherent op-
tical communication systems under rapid rotation of state of polarization (RSOP), this paper proposes and

validates a time-domain PDIL monitoring scheme based on constant amplitude zero autocorrelation
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(CAZAC) sequences. By exploiting the ideal zero-autocorrelation and constant-modulus properties of
CAZAC sequences in both the time and frequency domains, the amplitudes of the impaired CAZAC sym-
bols are extracted prior to polarization demultiplexing at the receiver. A quantitative mapping between
PDL and the received signal amplitude features is then established through the trace ratio of a dual-polari-
zation matrix, enabling high-accuracy PDL monitoring under rapid RSOP conditions. Simulation results
obtained from a 32-GBaud PDM-16QAM coherent optical communication system demonstrate that, com-
pared with frequency-domain pilot-based schemes, the proposed approach achieves higher monitoring accu-
racy in RSOP environments. Even under an extreme RSOP rate of 5 Mrad/s, the average PDL monitoring
error remains below 0. 26 dB, and the average error is less than 0. 15 dB in low-PDL regime.

Keywords polarization-dependent loss; constant-amplitude zero-autocorrelation (CAZAC) sequence; opti-

cal channel monitoring; coherent optical communication; rotation of state of polarization
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