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Abstract: Current photonic-assisted Integrated Sensing And Communication (ISAC) systems face significant
challenges under low Signal-to-Noise Ratio (SNR) and high-dynamic conditions, such as those in low Earth
orbit satellite networks. To address these issues, this study proposes a novel photonic-assisted Doppler-robust
ISAC system based on multislope division multiplexing. A Slope Division Multiplexed Frequency Shift Keying-
Linear Frequency Modulation (SDM-FSK-LFM) waveform is designed by multiplexing LFM subcarriers with
distinct chirp rates. This design is combined with successive interference cancellation to achieve high spreading
gain while substantially increasing the communication data rate. A photonic-assisted ISAC transceiver utilizing

an optical frequency comb local oscillator is developed for high-frequency signal generation and optical-domain
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dechirping processing. Experimental results show successful generation of a 10-subcarrier SDM-FSK-LFM signal

in the Ku-band with an instantaneous bandwidth of 1.536 GHz. In sensing, the system achieved a superresolution

ranging accuracy of 0.05 m. In communication, a back-to-back data rate of 95.86 Mbps was realized, with seven
subcarriers maintaining a Bit Error Rate (BER) <10™* at 0 dB SNR and five subcarriers sustaining a BER

<107 under a Doppler shift of 200 kHz. The proposed system demonstrates good noise resistance and Doppler

robustness, offering a viable solution for ISAC applications under high-dynamic scenarios.

Key words: Microwave photonics; Integrated Sensing And Communication (ISAC); Multi-slope multiplexing;

Doppler robustness; Linearly Frequency Modulation (LFEM)
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Fig. 1 The schematic diagram of the time-frequency features of the analog SDM-FSK-LFM waveform, digital folded SDM-FSK-LFM
waveform and analog folded SDM-FSK-LFM
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cancellation method for communication demodulation
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