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Abstract—In this talk, we introduce the concept of non-coherent
communications and explain why this is a timely approach for
massive multiple-input multiple-output (MIMO), given the trends and
requirements shaping the next generation of mobile communications.
In particular, high mobility and extended range remain challenges
that current technologies do not fully address. We then present the
fundamentals of differential modulation-based approaches, followed
by a review of practical considerations, including their integration
with orthogonal frequency division multiplexing (OF DM) waveforms
and beamforming. We also discuss multi-user constellations for
multiplexing several users on the same time-frequency resources,
performance under more realistic Rician channel conditions, and the
extension of these techniques to cell-free massive MIMO.

Index Terms—Beamforming, cell-free massive MIMO, differential
modulation, massive MIMO, multi-user communications, non-
coherent communications, OFDM, Rician channels.
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