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1 [bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
The new work item on NR MIMO OTA enhancement was approved in the last RAN Plenary meeting, i.e. RAN #97-e. One of the most important objectives for FR2 MIMO OTA was to study and define the framework for requirement development. And some controversial issues to be solved with high priority in Rel-18 WI were listed in the WID [1], shown as below.
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This contribution presents our views on the framework for FR2 MIMO OTA requirement development.
2 Discussion
In the RAN4#97-e meeting, considering the FR2 commercial devices were not widely launched to the market, the simulation results may be a helpful supplementary for FR2 MIMO OTA requirement development. And the wording of “both simulation results and measurement results are permitted to define requirements” were captured in the WF of RAN4#97-e meeting [2]. 
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However, how to align the simulation results and the measurement results cannot reach consensus between companies after several rounds of discussion. Some companies have concerns on the reliability of specifying the MIMO OTA requirement, which is generally regarded as an end-to-end performance requirement, with pure simulation results (usually not all the end-to-end factors and parameters can be accurately simulated). With this background, the new work item prioritizes the task of defining the framework for FR2 MIMO OTA requirement development.
In the new WID, “hybrid approach” is agreed as the starting point in FR2 requirement definition. The concrete hybrid approach needs to be further discussed. To move forward, we propose two schemes of hybrid approach, i.e. the preferred scheme and the compromised scheme.
For the preferred scheme, the hybrid of simulation results and measurement results is interpreted as well aligned between simulation results and measurement results. In this scheme, the simulation results have adequate confidence level for representing measurement results, can be used in the data pool to develop FR2 MIMO OTA requirement. The alignment criteria is for further discussion.
For the compromised scheme, the hybrid of simulation results and measurement results is interpreted as simulation results can have a reasonable and stable gap compared with measurement results. The gap will be properly treated in two probable situations. One situation is collecting both simulation results and measurement results in the data pool. Here, the gap needs to be considered to avoid misleading the CDF curve. The other situation is using pure simulation results to develop the requirement. The gap can be considered as helpful buffer for the specified requirement.
Proposal 1: Two schemes of “hybrid approach” are proposed as below.
· The preferred scheme: the hybrid of simulation results and measurement results is interpreted as well aligned between simulation results and measurement results.
· The compromised scheme: the hybrid of simulation results and measurement results is interpreted as simulation results can have a reasonable and stable gap compared with measurement results.
Another issue for developing the FR2 MIMO OTA requirement is that how to derive the requirement when pure simulation results are used. In the R17 WI, two sets of simulation results from different companies are provided, and the proposed MASC based on simulation results have about 6dB offset. As commented by companies in the thread discussion in RAN4#104-e meeting [3], the offset of the simulated MASC mainly comes from the different UE assumptions on the antenna panel’s location. It means that the locations of the UE antenna panels will impact the simulated MASC performance. Considering the antenna panel placement in the UE is based on UE implementation and the flexibility of the panel placement should be kept for UE, the simulated MASC with various UE antenna assumptions should be treated as valid simulation results for the corresponding UE implementation. With this understanding, averaging approach to deal with the simulation data pool is obviously not the appropriate way to derive the performance requirement. The approach of X-percentile of CDF curve is more reasonable.
Observation 1: Averaging approach to deal with the simulation data pool is not the appropriate way to derive the performance requirement.
Since different UE antenna assumptions can be considered as different UE implementations in some sense, it is proposed to encourage companies providing simulation results with different UE antenna assumptions as much as possible. The more simulations with different UE antenna assumptions, the higher confidence level for the simulation data pool and corresponding CDF curve.
Proposal 2: It is proposed to encourage companies providing simulation results with different UE antenna assumptions as much as possible.

3 Conclusions
This paper discussed about the main issues of the framework for FR2 MIMO OTA requirement development. And got the following conclusions.
Proposal 1: Two schemes of “hybrid approach” are proposed as below.
· The preferred scheme: the hybrid of simulation results and measurement results is interpreted as well aligned between simulation results and measurement results.
· The compromised scheme: the hybrid of simulation results and measurement results is interpreted as simulation results can have a reasonable and stable gap compared with measurement results.
Observation 1: Averaging approach to deal with the simulation data pool is not the appropriate way to derive the performance requirement.
Proposal 2: It is proposed to encourage companies providing simulation results with different UE antenna assumptions as much as possible.
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#  Study and define the framework for FR2 MIMO OTA requirement development (1# priority) «

o Hybrid of simulation results and measurement results will be considered as the starting point
in FR2 requirement definition

- Note: Revisit in RAN#9S to check the feasibility and progress of hybrid simulation and
measurement approach. «

®  The correlation between simulation results and measurement results will be considered -
*  Simulation assumptions agreed in R17 MIMO OTA WI can be considered as the baseline »

*  Study how to handle the situation when not enough measurement results can be collected
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Agreed NR MIMO OTA requirements framework

— FR2 requirement aspects (including simulation framework)
* Given the limited number of FR2 commercial smartphones, both simulation
results and measurement results are permitted to define requirements.

* Simulation parameters should be aligned with testing condition as much as
possible, such as RMC, channel models, chamber environment, different UE form
factors, etc.

* The potential gap between simulation and measurement should be discussed.

* For FR2, requirements for PC3 NSA at Band n257, n258, n260 and n261 are the
first priority.




