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Abstract
While the concept of Massive MIMO has been very inﬂuen>al on the development of 5G wireless
standards, it is arguable that the 5GNR standard itself as it is likely to be implemented bears liYle
resemblance to the concept as originally presented. Rather it uses large antenna arrays to exploit more
explicitly the spa>al dimension using beamforming: in some ways this is reminiscent of the “smart antenna”
concept from a decade or more ago. There is also a rela>onship between Massive MIMO, and in par>cular
distributed or “cell-free” massive MIMO (CF-MaMIMO), and the “Cloud-RAN” (C-RAN: a.k.a Centralized
Radio Access Network, Virtualized RAN: vRAN) concept in radio access network architecture. The
presenta>on will explore some of these themes as they aﬀect the development of radio access networks in
5G and beyond, including the use of millimetre-waves. It will show how the CF-MaMIMO concept in
par>cular can cast light on issue such as fronthaul load and op>mal “splits” of the physical layer within a CRAN network.
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