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1
Introduction
In RAN4#92, the environmental condition for FR1 MIMO OTA was discussed. In the agreed WF [1], the environmental condition shall be selected from either UE noise-limited condition and SNR controlled condition until November RAN4 meeting. This contribution provides the detailed view of the environmental condition.
2
Discussion
From the perspective of UE performance, the differences between UE noise-limited and SNR controlled condition are the antenna efficiency and RF front-end. This contribution focuses on the antenna efficiency perspective because to enhance the MIMO performance, it is better to evaluate the comprehensive throughput performance including all of the MIMO antennas. 
The antenna efficiency is one of the factors that determines the coverage where UE can use MIMO function and MIMO throughput performance. If UE has bad performance MIMO antenna, the coverage where UE use MIMO function becomes smaller and causes lower throughput. For example, in the case of DL MIMO, UE determines the number of receiving antennas from the channel state information due to CSI-RS in each channel between BS transmit antennas and UE receiving antennas. Naturally, in the case that UE receiving antenna has bad performance, the channel estimation accuracy become worse. Additionally, in general, UE selects the number of MIMO layer based on the information of the throughput virtually calculated by using CSI-RS. UE tends to select higher layer of MIMO with the higher accuracy of channel estimation, and also lower layer with lower accuracy of estimation. Therefore, in order to enhance the coverage and throughput performance, the antenna efficiency is an important factor.
Observation 1 : The antenna efficiency is one of the factors that determines the coverage where UE can use MIMO function and MIMO throughput performance.
As is well known, the antenna efficiency can be evaluated by TRS in the case of SISO. However, in the case that UE has multiple receiving antennas, the antenna that has the best performance is dominant in the result of the performance evaluation with TRS and there is a possibility to overlook the antenna that has worse performance. On this account, to evaluate the comprehensive antenna performance with all of the receiving antennas, FR1 MIMO OTA methodology should adopt UE noise-limited condition.
Observation 2 : In the case that UE has multiple receiving antennas, the antenna that has the best performance is dominant in the result of the performance evaluation with TRS and there is a possibility to overlook the antenna that has worse performance.
Proposal : To evaluate the comprehensive antenna performance with all of the receiving antennas, FR1 MIMO OTA methodology should adopt UE noise-limited condition.
3
Conclusion
Observation 1 : The antenna efficiency is one of the factors that determines the coverage where UE can use MIMO function and MIMO throughput performance.

Observation 2 : In the case that UE has multiple receiving antennas, the antenna that has the best performance is dominant in the result of the performance evaluation with TRS and there is a possibility to overlook the antenna that has worse performance.
Proposal : To evaluate the comprehensive antenna performance with all of the receiving antennas, FR1 MIMO OTA methodology should adopt UE noise-limited condition.
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