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1 Introduction
MIMO OTA test condition and environment conditions have been discussed in Spokane meeting, WF [1] was agreed. Many basic settings still pending and need further discussion.
	About the Scenarios:

· Use Uma for 2x2 and Umi for 4x4.

About the channel models: 

· Use CDL-A, CDL-B and CDL-C models in TR38.901 are the baseline.

About the FR1 Performance metric:

· Both UE noise-limited condition and interference-limited condition will be studied

· Further down-selection is needed based on the feedback from UE vendors and operators
Test methods for FR1:

· MPAC shall be considered reference methodology

· Backward capability with LTE MIMO OTA is desirable


This paper further discusses the test conditions and environments.
2 Discussion
During the MIMO OTA adhoc discussion in last meeting, it has been commented that the environmental condition is related to the channel model and RAN4 need to make the environmental condition decision based on channel model study. However, at the end of the meeting, from the agreed WF [1], it seems that the group already made decision on using Uma for 2x2 and Umi for 4x4 as the MIMO OTA testing scenarios and agreed to adapt the CDL-A/B/C channel models to simulate these two scenarios. Therefore on certain level the channel models are already clear although the detailed parameters still need further study.
Observation 1: The simplification of CDL-A/B/C channel models is to simulate Uma and Umi scenarios which is similar to LTE MIMO OTA.
In [4], GSMA has carried out several comparison tests for the combination of channel models (Umi/Uma) and test conditions (noise-limited/interference-limited) in LTE and got the following findings and conclusion.

	FINDINGS:
· The observation was that changing of the channel model is equivalent to adding an offset.

· The highest variance with their original channel model.

CONCLUSION: 

· Recommend the channel models, i.e. Umi+ noise limited, Uma+ interference limited


Observation 2: Noise limited condition with Umi channel model or interference limited condition with Uma channel model both have good differentiation of UE antenna performances.
In WF [1], it is clear that further down-selection of noise-limited or interference limited condition is needed, and the group askes UE vendors and operators to give feedback on this topic.
In Spokane meeting, two papers [2][3] from UE vendor and Operators have been submitted with following findings and proposals.
	FINDING 1: 

GSMA/CTIA both have sent LS [4] [5]to RAN4 in LTE MIMO OTA stage about the two test conditions, and it have been acknowledged that noise-limited condition could evaluate antenna efficiency, imbalance and correlation together, and interference limited condition only evaluate UE antenna correlation.

FINDING 2:
In NR, no TRP/TIS study item has been introduced and it makes antenna efficiency and imbalance cannot be tested by traditional OTA.

PROPOSAL: 
Keep LTE MIMO OTA environmental condition in NR FR1 MIMO OTA, i.e. using noise-limited in NR FR1 MIMO OTA.


Observation 3: Noise-limited condition have better differentiation of UE antenna performance especially in case of no NR TRP/TIS requirements are defined in NR.

Observation 4: UE vendor and Operators who join this topic prefer noise-limited condition for NR FR1 MIMO OTA.
In LTE we only test Umi channel model, now in NR two scenarios are included, i.e. Umi with 4x4 MIMO and Uma with 2x2 MIMO. At least for Umi with 4x4 MIMO scenario, we can reuse LTE environmental condition.
Proposal 1: Use noise-limited condition as the baseline for NR FR1 Umi 4x4 MIMO scenario.
About the Uma with 2x2 MIMO which was not considered in 3GPP, according to [6], there were still unresolved channel model validation issues in LTE and CTIA is still working on that but it is not clear when the problems will be resolved. Therefore, with tight schedule of NR MIMO OTA study item, we need to avoid this kind of uncertainties. From our opinion two options could be considered.
· Option 1: Still use Uma as the 2x2 MIMO UE testing scenario
Option 2: Not use Uma but use Umi as the 2x2 MIMO UE testing scenario
Basically, we do not think there is much difference in FR1 compared to LTE in sub-6GHz from network deployment perspective. We use Umi scenario in LTE, and we definitely can continue use Umi in sub-6GHz NR. If group insist on option 1, then we need to consider the channel model validation problems we may face in the end, and deprioritize this scenario discussion should be considered.
Observation 5: Uma with 2x2 MIMO will face channel model validation problems.
On the other hand, option 2 in our opinion is well aligned with LTE MIMO OTA which is 2x2 MIMO with Umi. And it is aligned with the agreed WF [1] which clearly requires NR MIMO OTA should be backward compatible with LTE MIMO OTA.
Observation 6: Umi with 2x2 MIMO is well aligned with LTE MIMO OTA and also aligned with the agreed backward compatible requirement.
Based on the above consideration, we propose to use Umi as the baseline scenario for 2x2 MIMO.
Proposal 2: Umi should be used as the baseline scenario for 2x2 MIMO and Uma can be further considered in the later stage.
3 Conclusion
Observation 1: The simplification of CDL-A/B/C channel models is to simulate Uma and Umi scenarios which is similar to LTE MIMO OTA.
Observation 2: Noise limited condition with Umi channel model or interference limited condition with Uma channel model both have good differentiation of UE antenna performances.
Observation 3: Noise-limited condition have better differentiation of UE antenna performance especially in case of no NR TRP/TIS requirements are defined in NR.

Observation 4: UE vendor and Operators who join this topic prefer noise-limited condition for NR FR1 MIMO OTA.
Observation 5: Uma with 2x2 MIMO will face channel model validation problems.
Observation 6: Umi with 2x2 MIMO is well aligned with LTE MIMO OTA and also aligned with the agreed backward compatible requirement.

Proposal 1: Use noise-limited condition as the baseline for NR FR1 Umi 4x4 MIMO scenario.
Proposal 2: Umi should be used as the baseline scenario for 2x2 MIMO and Uma can be further considered in the later stage.
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