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Synergistic equalization of frequency offset and
polarization crosstalk in DP-CS-NFDM systems
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Abstract To address the issues of laser frequency offset and polarization crosstalk in dual-polarization con-
tinuous-spectrum nonlinear frequency division multiplexing (DP-CS-NFDM) systems, we propose a syner-
gistic equalization scheme of laser frequency offset and polarization crosstalk (SE-FO-PC). Based on the
same short training sequence, this scheme simultaneously performs adaptive filter coefficient pre-updating

and two-stage frequency offset estimation in the frequency and time domains, while incorporating a deci-

Y im HH#A:2026-01-14

ESTH: & A KRB %E 4T H (62371216, 62101229, 61501213); 11 AR 4 H 4K B 2% 3 4 W H (ZR2025MS1018,
ZR2022MF253) ; Wi K 2= BT g 23 4 (318051834, 318051835) % By

WIS MEE P, 5 DU 4, 3808, WA S0 5T D 70 - U 68 15 . E-mail : xuhengying@qg. com,



5 31 ZEJRT}, 45 . DP-CS-NFDM Z 4t H 85 -5 O i 53 3 A B IR] 445 T 8 367

sion-aided mechanism to optimize the filter coefficients, thereby effectively equalizing polarization
crosstalk. Simulation results of 40 GHz DP-CS-NFDM system demonstrate that, with a laser linewidth of
100 kHz and a transmission distance of 1 440 km, the frequency offset estimation error of SE-FO-PC
scheme remains below 1 MHz, demonstrating the broader applicability and higher estimation accuracy than
the existing schemes. Furthermore, under a differential group delay of 180 ps, the proposed scheme
requires only 3 burst training sequences to achieve polarization crosstalk equalization performance compara-
ble to that of conventional schemes using 13 sequences, effectively enhancing the spectral efficiency of DP-
CS-NFDM system.

Keywords continuous spectrum; nonlinear frequency division multiplexing systems; frequency offset

estimation; polarization crosstalk equalization
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