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Abstract: As for fiber—optics integrated sensing and communication systems enabled by digital subcarrier multiplexing (DSM-ISAC), the
coherent—detection based phase—sensitive optical time—domain reflectometer (P—OTDR) suffers from impaired sensing performance and in-
sufficient reliability due to the interference fading effect. A receiver—side multi—domain integrated fading suppression scheme is proposed.
Our proposed scheme sequentially applies phase shift transformation (PST) in the phase domain, inner—pulse frequency division (IFD) in the
frequency domain, and moving rotation vector averaging (MRVA) in the spatial domain to achieve joint suppression of interference fading. To
verify its performance, a DSM-ISAC experimental platform is established. Leveraging the flexibility of spectral allocation in DSM signals, a
36 GBaud DP-16QAM DSM communication signal and a linear frequency modulated (LFM) pulse sensing signal are generated within the
same wavelength channel and co—propagated over 920 m of standard single—mode fiber (SSMF), with an optimized protection interval band-
width between the two central subcarriers. Experimental results indicate that, in comparison with conventional suppression schemes, the
proposed PST-IFD-MRVA scheme significantly enhances fading suppression performance, achieving an improvement in signal-to—noise ra-
tio of nearly 10 dB and a strain sensitivity of 9.09 ps/\/Hz. Meanwhile, a 10 kHz vibration signal applied at the position of 820 m of SSMF is-
successfully demodulated. These findings validate the feasibility and promising potential of the proposed scheme in enhancing the sensing
reliability of DSM—ISAC systems.
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