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1
Introduction
In RAN4 #91, the test condition for NR MIMO OTA in FR1 was discussed. Agreed WF [1] mentioned that there are three options for the environmental condition and the goal is to select only one condition for NR MIMO OTA in FR1. This paper summarize the options proposed in the past meetings and propose to select the noise-limited condition for FR1 NR MIMO OTA.
2
Summary of three option
In agreed WF [1], there was a description as follows.
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There are three options for NR MIMO OTA in FR1: UE noise-limited, Interference-limited and Hybrid condition. 
In the UE noise-limited, the noise generated in UE itself can be verified. Since the UE own noise has an impact on the performance of UE, it is better to evaluate the performance including the impact of the UE own noise. Also, MIMO OTA with the UE noise-limited can evaluate the antenna gain of UEs. Additionally, the noise limited is used in LTE MIMO OTA. In terms of LTE refarming band, it is straightforward to align the environmental condition with LTE MIMO OTA.
In the interference-limited, due to controlled SNR, the difference of noise floor among test systems caused by the amplifier. Additionally, 3GPP conducted demodulation testing uses SNR controlled methodology. In addition, FR1 MIMO OTA in CTIA utilizes the interference-limited condition. If 3GPP MIMO OTA in FR1 adopts the interference-limited, the harmonization with these test methodologies can be obtained.
The hybrid condition is the combination of the UE noise-limited and the interference-limited. It is possible to use option 1 and option 2 separately in the higher and lower frequency range in FR1.
2
Discussion on environmental conditions
Considering the above mentioned features of the options, UE noise-limited condition is better from point of view of differentiation between good and bad performance UEs. Especially, the antenna gain should be evaluated in MIMO OTA. If UE has multiple Rx antennas and a part of antenna has lower antenna gain, it has a negative impact on the MIMO throughput performance. The receiver sensitivity can be evaluated by TRS. However, TRS cannot verify the overall performance of multiple antennas because TRS can be improved if a part of the antenna has a higher gain because of Rx diversity. The throughput evaluation with interference-limited condition also does not include the antenna gain. Therefore, to evaluate the MIMO performance comprehensively, the noise-limited condition is better methodology. 
Proposal : Considering the comprehensive MIMO performance including the antenna gain, the UE noise-limited condition should be used in NR MIMO OTA in FR1.
3
Conclusion
Proposal : Considering the comprehensive MIMO performance including the antenna gain, the UE noise-limited condition should be used in NR MIMO OTA in FR1.
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The Environmental condition:


FR1: 


Option 1: UE noise-limited;


Option 2: Interference-limited;


Option 3: Hybrid condition; 


FR2: noise-limited environment is the baseline test. Interference-limited environment is not precluded.


Further study the environmental conditions for FR1, the goal is to select only one environmental condition for FR1 NR MIMO OTA.








