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Abstract: In order to overcome the drawback of conventional diversity technologies that sacrificing valuable communi-
cation resources such as data rate or bandwidth in massive multiple input multiple output (MIMO) systems, a dou-
ble-component combined generalized weighted fractional Fourier transform (DCGWFRFT) based waveform design
method was proposed. The concept of computational diversity was introduced, and the diversity performance was im-
proved via moderate computational resources without requiring channel state information at the transmitter. The principle
of computational diversity of DCGWFRFT based waveform was firstly analyzed, and a DCGWFRFT based waveform
design and transform process, which could be adopted combined with existing diversity methods, was then proposed ac-
cording to the principle. Theoretical analysis proves that the proposed waveform design and transform process can per-
fectly recover the original transmitted signal in noise-free case, and the power of error of proposed waveform is distrib-
uted more evenly than that of untransformed waveform in noisy case. Simulation results show that the performance of
DCGWEFRFT based waveform has an advantage of at least 1.7 dB in bit signal-to-noise ratio compared with untrans-
formed waveform when bit error rate is 10,
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