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Abstract: To address the high PAPR and RSSL caused by random modulation in integrated sensing and communication,
this paper proposes a PRS-IM-based low-PAPR waveform design method. Integrating PRS, IM, and QAM, a PRS-IM-
QAM waveform structure is constructed. Under reliable communication power constraints, a joint PSLR and PAPR opti-
mization model is established. For the nonconvex minimax fractional PSLR optimization problem, the Charnes-Cooper
transform converts it into a second-order cone programming convex problem. For PAPR optimization, a TLADMM algo-
rithm with inner-loop iterations reduces computational cost. Results show that PRS-IM-QAM reduces RSSL from about
-35 dB to -45 dB and PAPR to about 4.5 dB. Its communication performance is slightly worse than 16QAM. Compared
with the PRS benchmark, it sacrifices only about 0.75 m range resolution while significantly improving weak-target de-
tection by approximately 20 dB.
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