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Abstract: To address the destruction of subcarrier orthogonality, increased inter-carrier interference (ICI), and the limited
performance of conventional frequency-domain equalization caused by OFDM spectral broadening in time-varying chan-
nels, a frequency-domain minimum mean square error (MMSE) equalization method based on receiver-side waveform
oversampling was proposed. Without changing the transmitter conditions, the receiver-side oversampled waveform cap-
tured the out-of-band spectral energy leakage caused by Doppler spread, thereby providing a finer basis for subsequent
spectrum compensation. On this basis, an improved linear MMSE equalizer was constructed to suppress ICI. Theoretical
analysis and simulations showed that, under the 5G NR TDL-C doubly selective channel, compared with conventional
sampled frequency-domain MMSE equalization, the proposed method effectively reduced the bit error rate and improved
link robustness, which is helpful for further improving the performance of time-varying channels such as low-altitude
communications and high-speed ground mobility.
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