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Simplified back-propagation for fibre nonlinearity
compensation employing multi-band OFDM signals
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Abstract In this paper we investigate the efficacy of applying the coupled field back-
propagation algorithm as a post-compensation method for nonlinearity mitigation in a coher-
ently detected fibre optic long-haul system using multi-band orthogonal frequency division
multiplexed signals. Specifically, we analyze the impact of varying the band-spacing and the
number of bands. We find that its efficacy is higher for largely spaced bands and a small
number of bands. Additionally, we propose a method to include the Four Wave Mixing com-
pensating term within the coupled field method to provide simplified means of multichannel
compensation. We conclude that this method is more efficient in improving the performance
especially for small band spacings. The coupled field method proves to be an interesting
choice for the implementation of receiver-based real-time digital signal processing.
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1 Introduction

The interplay between fibre chromatic dispersion, intra-channel nonlinearities and amplifier
noise is determinant in limiting the maximum capacity of a fibre-optic long haul transmission.
However, when considering the transition from single channel to multichannel (Wavelength
Division Multiplexed—WDM) systems, attention must be paid also to nonlinear inter-channel
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