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Analysis of SRS effect in 5G fronthaul
transmission networks based on WDM-PON architecture
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(School of Optoelectronic Engineering, Zaozhuang University, Zaozhuang Shandong 277160, China)

Abstract: To investigate the impact of the stimulated Raman scattering (SRS) nonlinear effect on the performance of fifth-
generation mobile communication(5G) fronthaul networks based on wavelength division multiplexing passive optical network
(WDM-PON) architecture, a simulation study is conducted on the power variation and sensitivity loss induced by SRS under
two wavelength allocation schemes in the C-band and O-band. In the C-band configuration, when the 5G fronthaul uplink and
downlink wavelengths are transmitted independently, the power loss due to SRS was 1.3 dB, with a sensitivity degradation of
0.6 dB. However, in a multi-system co-transmission scenario, the power loss for the high-frequency uplink channel increased to
10.1 dB, resulting in severe degradation of the bit error rate (BER) performance. In contrast, under the O-band configuration,
the maximum power loss and sensitivity degradation are controlled within 1.5 dB and 0.5 dB, respectively. The study demon-
strates that the O-band, owing to its lower Raman gain efficiency and wider wavelength spacing characteristics, performs better
in mitigating the SRS effect.
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