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Introduction
The WF [1] in RAN4 #108 on FR1 MIMO OTA band down selection shows that different frequency bands are prioritised. This contribution discusses possible variations in the number receive antennas across the bands and their implication on performance.
Issue 1-1-5: Whether/how to down-select the bands for specifying FR1 performance requirements
<Agreement>: 
· Bands n1, n5, n28 are prioritized in Rel-18 MIMO OTA WI. 

[bookmark: _Hlk126747574]Discussion
Clause 7.2 in TS 38.101-1 [2] states that 
The UE is required to be equipped with a minimum of two Rx antenna ports in all operating bands except for the bands n7, n38, n41, n48, n77, n78, n79, n104 where the UE is required to be equipped with a minimum of four Rx antenna ports. 
This means that bands n1, n5, and n28 should have a minimum two receive antennas.
	n1
	1920 MHz – 1980 MHz
	2110 MHz – 2170 MHz
	FDD

	n5
	824 MHz – 849 MHz
	869 MHz – 894 MHz
	FDD

	n28
	703 MHz – 748 MHz
	758 MHz – 803 MHz
	FDD



Bands n5 and n8 are low frequency bands, corresponding to long wavelengths. This makes it difficult to implement four receive antennas on hand held devices, albeit there is currently a work item in Release 18 to define performance of four receive antenna at low frequency bands [3]. However, it is realistic to implement four receive antennas for band n1. It would not be a surprise if some devices in the markets have already implemented four receive antennas for band n1.
Assuming MIMO receiver makes use of four receive antennas in two-layer MIMO configurations, it would be difficult to produce requirements which are suitable for both two and four receive antennas devices if the tested devices for band n1 consist of a mixture of two and four receive antennas. Because a requirement originating from a mixture of two and four receive antennas would be easier for devices with four receive antennas to pass, but difficult, if not impossible, for devices with two receive antennas to pass.
One way to ascertain the number of receive antennas for a specific band is to rely on manufacturers declaration. In addition, whether MIMO receiver makes use of four receive antennas, if available, can also be left to manufacturers declaration. Without manufacturers declaration, it would be difficult to assess the number of receive antennas.
If the above declarations are available, band n1 requirements can be separated into two and four receive antenna requirements.
However, if the above declarations are not forthcoming, it would be difficult to come up with a single requirement suitable for both two and four receive antenna devices.
[bookmark: _GoBack]WF [1] also mentions the minimum number of devices range of [15-20], with a preference for 20 devices. In case the number of devices in band n1 with four receive antennas is much smaller than 15, then those devices could be excluded from the measurement result pool.
Proposal 1: for band n1 or in general for any bands, MIMO requirements should be derived according to the number of receive antennas.
Conclusions
This contribution makes the following proposal.
Proposal 1: for band n1 or in general for any bands, MIMO requirements should be derived according to the number of receive antennas.
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