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Introduction
[bookmark: _Hlk126747574]WF [1] in RAN4 #109 encourages study of possible offset between 4Rx and 2Rx in 2x2 MIMO. This contribution provides an approximation to such offset based on [2].

Issue 1-4-1: Which MIMO OTA requirements should be defined for band n1
Agreement:
· RAN4 should define 4x4 MIMO OTA requirements for 4Rx UE first in Rel-18, considering 4Rx UEs at band n1 is the majority on the market and mandatory in some countries/regions.
· Not to define 2x2 MIMO OTA requirements for 4Rx UE.
· Not to perform measurement campaign for 2Rx UE.
· Study and investigate an offset between FR1 MIMO OTA performance for 4Rx and 2Rx UEs at band n1

Relationship in sensitivity between 2Rx and 4Rx
Section C of [2] investigates the relationship between received power and SNR (Signal to Noise Ratio). The received power refers to a sensitivity level for a given throughput. In 2x2 MIMO, the energy per receive chain would be reduced by 3dB going from 4Rx to 2Rx because there are two antennas per receive chain in 4Rx while there is only one antenna per receive chain in 2Rx. As a result, SNR would decrease by 3dB due to the fact the signal energy level is halved while the noise level remains unchanged.
The next step is to translate the SNR reduction to a corresponding sensitivity change or offset for a given throughput. Equation (8) in [2] shows a linear relationship between SNR and sensitivity (or received power as used in [2]) in AWGN channel. Equation (8) is re-produced below.
P[dBm] = 0.743 * SNR – C
The value C is a constant, e.g. -84dBm in [2]. The value of interest to us is the slope of 0.743 because it means that a 3dB reduction in SNR would result in 0.743 * 3 dB = 2.23 dB increase in sensitivity. In other words, the offset between TRMS of 4Rx and TRMS of 2Rx is 2.23 dB in AWGN channel.
In non AWGN channels, the value of C would be different. However, the slope is likely to remain unchanged. 
Observation 1: the TRMS offset between 4Rx and 2Rx could be in the range of [2.5] dB, pending simulations for non AWGN channels. 
[bookmark: _GoBack]The above observation assumes that all 4 antennas are identical. However, this is unlikely in reality because the 4 antennas may not be of the same type and would be located in different parts of a device and would have dissimilar surroundings, resulting in non-identical antenna efficiency values. In such cases, the offset between 4Rx and 2Rx could be smaller than [2.5] dB.
Conclusions
This contribution makes the following observation.
Observation 1: the TRMS offset between 4Rx and 2Rx could be in the range of [2.5] dB, pending simulations for non AWGN channels.
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