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Abstract: In view of the problem of high complexity for non-sinusoidal time domain modulation algorithms
based on Prolate Spheroidal Wave Functions (PSWFs), spatial mapping is introduced to analyze the complete
orthogonality and derive the minimum number of sampling points of PSWFs in the frequency domain. On this
basis, the complex domain mapping and FFT/IFFT signal processing framework are introduced, and the
PSWFs frequency domain modulation and demodulation method are proposed. The proposed method extends
PSWFs signal processing from time domain to frequency domain, providing a possibility for exploring and
studying the application of PSWF's signal to 5G, beyond 5G which use frequency domain signal processing.
Theory and numerical analysis show that, compared with the time domain modulation, the proposed method
can reduces the complexity of the algorithm from O(2Qg¢?) to O(¢g’+glogyg) without changing the system
spectral efficiency, system error performance, modulation signal energy aggregation, and peak-to-average power
ratio.
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