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Blind Phase Noise Compensation Algorithm for CO-OFDM System
Based on Projection Histogram
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and Data Science, Shanghai University, Shanghai 200072, China

Abstract An improved blind phase noise compensation algorithm, two-stage projection histogram (PH) algorithm,
is proposed. Firstly, we use a series of uniformly distributed test phases to rotate the phase of the received signal,
and project the received signal onto the real axis to obtain the projected histogram; secondly, we count the number
of constellation points near the projection center and take the test phase with the largest number as the coarse phase
shift value; thirdly, we consider coarse phase shift value as the center, take a certain number of test phases
uniformly, repeat the estimation steps of the one-stage PH, and obtain the accurate phase shift value for phase
compensation. The performance of the proposed algorithm is experimentally verified in the coherent optical
orthogonal frequency division multiplexing passive optical network (CO-OFDM-PON) system based on optical
comb. The results show that the proposed algorithm has a good compensation effect on the common phase noise of
10X 8 Gbit/s CO-OFDM system, and the bit error rate (BER) is reduced by at least two orders of magnitude.
Compared with the one-stage PH algorithm, the proposed algorithm need only 1/4 number of test phases, which
greatly reduces the complexity of the system and can be used to common phase noise compensation for CO-OFDM
systems.
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Table 1 Comparison of computational complexity

Method Multiplexer Adder Comparator Decision
ML 2N N@Nwu,—2) 0 N

BPS 6 X64N+4N 6X64N—64+2N+2 64N 64N+ N
MBB 4 X 64N +4N+64 2X64N+2X64+2N 64 X 4N +64 0
One-stage PH 4 X 64N 2X64N 64N +8X 64N 0
Two-stage PH 4 X 16N 2X16N 16N+8X16N 0
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