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Introduction
In order for an FR1 NR operating band to support DL 4x4 MIMO, 4 Rx antenna port reference sensitivity must be specified for the band. Operating bands that have been specified with 4 Rx antenna port reference sensitivity can be found in Table 7.3.2-2 in TS 38.101-1 [1].
Discussion
Operating bands that have been specified with 4 Rx antenna port reference sensitivity are shown in Table 1, according to [1].
Table 1: Four antenna port reference sensitivity allowance ΔRIB,4R
	Operating band
	ΔRIB,4R (dB)

	n1, n2, n3, n40, n7, n34, n38, n39, n41, n66, n70
	-2.7

	n48, n77, n78, n79
	-2.2



It can be seen that all operating bands in Table 1 are above 1 GHz. Up to this time, no NR operating band below 1 GHz has been specified with 4 Rx antenna port reference sensitivity. Without this specification, DL 4x4 MIMO support is not possible.
While DL 4x4 MIMO is supported for smartphone UEs in mid and high bands, it is not supported for smartphone UEs in low bands (below 1 GHz) due to form factor limitation - there is not enough space in a smartphone for good antenna placement to achieve good MIMO performance in low bands. However, it is clear that such a limitation can be easily removed by allowing UE form factor to be bigger enough, depending on applications. For example, in an application such as fixed wireless broadband service, UE form factor size can be as big as a WiFi access point. Such a UE form factor should offer enough space for good MIMO antenna placement to achieve good MIMO performance.
DL 4x4 MIMO has good use cases in low bands if the UE form factor can offer enough space for good MIMO antenna placement to achieve good MIMO performance. One example is fixed wireless broadband service in rural areas. In such case, DL 4x4 MIMO can increase spectral efficiency, data rates, and network capacity while low band provides great coverage. RAN4 should allow 4 Rx antenna port reference sensitivity be specified for low bands for non-smartphone form factor UEs.

Conclusion
DL 4x4 MIMO has good use cases in low bands if the UE form factor can offer enough space for good MIMO antenna placement to achieve good MIMO performance. RAN4 should allow 4 Rx antenna port reference sensitivity be specified for low bands for non-smartphone form factor UEs.

References
[1] 3GPP TS 38.101-1, NR; User Equipment (UE) radio transmission and reception; Part 1: Range 1 Standalone
1

1

