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1 Introduction
MIMO OTA environment condition is one of the pending issues that need to be solved. And in the past meetings, UE vendor and operators who interest in this topic have provided contributions and expressed their views on how to choose the environmental condition. Considering the tight schedule of the MIMO OTA study item, this paper further emphasize our view on this topic and hope could make some progress in this meeting.
2 Discussion
Currently there are three environmental conditions, first one is noise limited condition which was adopted in 3GPP LTE MIMO OTA, second one is interference limited condition used in CTIA LTE MIMO OTA, and the third one is hybrid condition which is newly brought out in NR MIMO OTA study item and is similar to the interference limited condition. In WF [1], it is clear that one of the environmental conditions will be selected for FR1 NR MIMO OTA. Now the problem will be how to select the environmental condition?
In our understanding, the most important purpose of NR MIMO OTA is to test UE performance and differentiate good UE from bad UE. Therefore, when we choose the environmental conditions we need to make sure this purpose can be achieved.
Observation 1: Environmental condition shall have good differentiation of UE antenna performance.
And in our view, if UE would like to get good throughput performance in the real network, the antenna efficiencies, imbalance, and correlations all have to be good enough, rather than only one of the parameter like correlation is good. Therefore, the testing condition should have information of all these aspects.
Observation 2: UE shall have good antenna efficiencies, imbalance, and correlations to achieve good throughput performance in the real network. Testing conditions shall reflect these information in the test results.
Many papers have referred to the GSMA findings in [2] which shows the noise limited environmental condition is more differentiation than the interference limited condition. Also CTIA take the UE performance differentiation from different angles, and in [3] it explain that the MIMO OTA is testing the MIMO performance, i.e. mainly the correlation aspects. No matter which one is more reasonable, it is clear that the noise limited method test UE antenna efficiencies, imbalance, and also the correlation which is a whole picture of UE antenna performance. 
Observation 3: Noise limited environmental condition is more differentiation of UE antenna performance than interference limited condition.
Now in NR FR1 no SISO OTA is introduced and no spec in Rel-16 and even Rel-17, the UE antenna performance should be covered somewhere and NR MIMO OTA is the best place. From the spec coverage perspective noise limited is more suitable.
Observation 4: No SISO requirements will be introduced in 3GPP spec in Rel-16 and even Rel-17 and noise limited environmental condition can make NR MIMO OTA cover this aspect.

Besides, it is the consensus that when developing NR MIMO OTA test methods the backward compatibility should be kept as much as possible to reduce the test cost of NR MIMO OTA which is important for the testing ecosystem this has been emphasized in many papers [4][5][6].
In last meeting, some mixed testing conditions were proposed [8], however, from testing cost perspective, companies expressed their view that adding test items is not preferred.
Observation 5: Keep testing items and costs at the level of LTE MIMO OTA is desired from the industry.
Based on the above consideration, we get the below proposal.
Proposal: Select the noise limited condition as baseline in FR1.
3 Conclusion
Observation 1: Environmental condition shall have good differentiation of UE antenna performance.

Observation 2: UE shall have good antenna efficiencies, imbalance, and correlations to achieve good throughput performance in the real network. Testing conditions shall reflect these information in the test results.

Observation 3: Noise limited environmental condition is more differentiation of UE antenna performance than interference limited condition.
Observation 4: No SISO requirements will be introduced in 3GPP spec in Rel-16 and even Rel-17 and noise limited environmental condition can make NR MIMO OTA cover this aspect.

Observation 5: Keep testing items and costs at the level of LTE MIMO OTA is desired from the industry.

Proposal: Select the noise limited condition as baseline in FR1.
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