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Abstract An innovative joint estimation algorithm for coherent optical filter bank-based multicarrier systems with
offset quadrature amplitude modulation was proposed. The training sequence design enables simultaneously time
synchronization and channel estimation. Thus, the proposed algorithm effectively improves spectral efficiency.
First, the conjugate symmetry condition of the time domain waveform was derived from the system model. Based
on the derived condition, a time synchronization method was proposed. The proposed method combines the pseudo-
random sequence with conjugate symmetry to improve time synchronization accuracy. Then, channel estimation was
performed based on the principle of dual-dependent pilots. The method avoids the impact of intrinsic imaginary
interference and maintains the conjugate symmetry of the time domain waveform. Finally, numerical simulations
were performed to investigate the system’s transmission performance. The simulation results demonstrate that the
proposed algorithm can effectively accomplish joint estimation of the time offset and channel response.
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Fig. 1 Signal transmission model of CO-FBMC-OQAM system
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Table 1 Simulation parameters of the

CO-FBMC-OQAM system

Parameter Value
Time domain sampling points 218
Sample rate 50 GSa/s
Number of effective subcarriers 256
Discrete Fourier transform length 512
Prototype filter name PHYDYAS
Prototype filter overlap factor 4
QAM modulation index 16
Optical carrier center frequency 193.4 THz
Laser wavelength 1550. 12 nm
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Fig. 7 Timing metric function of the CO-FBMC-OQAM system. (a) Without PN sequence; (b) with PN sequence
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Fig. 8 Channel-estimation capability of the proposed method in the linear fiber channel. (a) BER versus OSNR curves for
the back-to-back scenario; (b) BER performance versus OSNR after 1000-km SSMF transmission; (c¢) BER as a
function of fiber length when OSNR is 20 dB
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Fig. 9 BER curves with the change of launching power
for different methods after a 500-km nonlinear [1]
fiber transmission, in which the inset shows the

signal demodulation constellation when the

transmitting power is —6 dBm
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