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Influence of Transceiver Noise on Nonlinearity-Compensated

Optical Transmission Systems
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Abstract In recent years, the developed digital back-propagation (DBP) algorithm can mitigate the fiber
nonlinearities significantly. However, as a noise source, the transceiver noise will remarkably degrade the
effectiveness of DBP algorithm. In this paper, we investigate the transmission penalty induced by the transceiver
noise in Nyquist-spaced coherent optical transmission systems over different fiber types. We show that although the
pure silica core fiber exhibits the best performance without transceiver noise, it is most sensitive to the transceiver
noise.
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Fig. 1 Transmission model used for investigating the impact of transceiver noise on DBP systems, where the transceiver noise is

divided equally in transmitter and receiver
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Table 1 Parameters of three types of fiber

Fiber type Loss (dB/km) Dispersion (ps-nm~"-km ™', @1550nm) Nonlinear coefficient (km*/ W)
PSCF 0.18 20.1 0.9
SSMF 0.22 16.7 1.31
NZDSF 0.22 4.5 1.5
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