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Master-Slave Carrier Under Frequency Offset Conditions
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Abstract A scheme for master-slave carrier recovery upon the blind phase search algorithm is proposed in this
paper, and the scheme is suitable for coherent wavelength division multiplexing systems based on optical frequency
comb with frequency offset. Firstly, the blind phase search algorithm is used to obtain the phase noise of the master
channel, which is in turn used to initialize the phase noise of the slave channel. Then, the initialized results are
corrected with phase trackers that can test phases automatically. By adaptively adjusting the number and central
position of the test phases, this scheme achieves low-complexity tolerant carrier phase recovery of frequency offset.
The simulation results show that when a five-line optical frequency comb with an 80 GHz interval is used as the
transmitter and the local oscillating light source, the calculation complexity of the slave channel can be reduced by
80% without sacrificing phase noise tolerance compared with carrier recovery schemes that have channels
independent from each other.
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Fig. 1 Two MS-CCPR schemes. (a) Feedback MS-CCPR scheme; (b) feedforward MS-CCPR scheme
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Fig. 3 Typical WDM transmission system based on optical frequency comb
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Fig. 5 Phase noise curves and phase difference curve of master-slave channel under 320 km transmission condition.

(a) Phase noise curves of master-slave channel; (b) phase difference curve of two channels
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Fig.

6 Master-slave channel phase curves and slave phase tracking curves under the condition of residual frequency offset.

(a) Master-slave channel phase curves; (b) slave phase tracking curves
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Table 1 Computational complexity of slave channels without
dispersion compensation algorithm to compensate

for dispersion effect

Computational complexity of slave channels

Propagation

distance /km —160 GHz —80 GHz 80 GHz 160 GHz
channel channel channel  channel

0 5.12 5.12 5.18 5.16

80 5.52 5.34 5.27 5. 66

160 6. 37 5. 66 5.65 6.51

240 7.38 6.22 6.52 7.37

320 8.23 7.03 7.68 8.27

2l ORI A A 4 TR 1 DA B S 5 A 2R
Table 2 Calculation complexity of slave channels with the
dispersion compensation algorithm to compensate

for the dispersion effect

) Computational complexity of slave channels
Propagation

—160 GHz —80 GHz 80 GHz 160 GHz

distance /km

channel channel channel  channel
80 5. 28 5.32 5. 30 5. 35
160 5.38 5.42 5.34 5.41
240 5.52 5. 66 5. 56 5.59
320 5. 84 5.84 5.89 5. 89
400 6.28 6. 40 6. 34 6.21
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