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1. Introduction
During the RAN#97-e meeting, the Rel-18 MIMO OTA WID was agreed as [1]. The FR2 MIMO OTA which is the Rel-17 left-over work has been listed as the 1st priority to finish this work in Rel-18 timeline. Hence in this paper we try to give further analysis on this topic.
2. Discussion
For FR2 MIMO OTAT test method enhancement and leftovers are captured in the WID [1] as:
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During the RAN#97-e meeting, this topic has been fully discussed and companies have expressed their views. For the framework of the FR2 MIMO OTA requirement development, many companies has shown their concern on the number of current FR2 UEs in the market is too small as well as the FR2 MIMO OTA test equipment are also very less. In this case, the legacy anonymous approach for FR1 MIMO OTA is not applicable at this stage. 
Observation 1: Due to the FR2 industry development, the number of FR2 commercial devices and the FR2 MIMO OTA test systems are both too small to carry out an anonymous test campaign.
With the above situation, the simulation approach has been raised with the simulation assumption already agreed in Rel-17. However, as the legacy MIMO OTA requirement is based on the measurement campaign for LTE, it is not convincing to companies that the pure simulation approach is appropriate to define the FR2 MIMO OTA requirement. To this extent, the hybrid of simulation results and measurement results will be considered as the starting point.
The current situation for the simulation results, there are only three companies have provided the results while the results vary a lot. The simulation results are summarized in [2] and captured as below:
Table 1 NR FR2 MIMO OTA  simulation results aligement for MIMO sensitivity at beam peak direction (dBm/Hz)
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Table 2 NR FR2 MIMO OTA  simulation results for MIMO sensitivity with 36 test directions (dBm/Hz)
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From the simulation results, we can see the deviation from beam peak direction is about 4dB. The deviation for 36 test points are about 6dB.
Observation 2: From current simulation results, we can see the deviation from beam peak direction is about 4dB. The deviation for 36 test points are about 6dB.
However as can be seen, only 3 companies have provided the simulation results for beam peak direction and there is even fewer companies as 2 that have provided simulation results for 36 test points. Considering the FR1 MIMO OTA test campaign, the total number of test results that is used to create the resource pool is about 30, this number have quite large gap.
Observation 3: Considering the test results used for define requirement is 30, there is only 2 to 3 simulation results submitted.
The spherical coverage requirement has been mentioned during the discussion time whose requirement is defined by the simulation results with a total average of all the results considering 1 panel and 2 panels together. If we look back to FR2-2 spherical coverage requirement definition, around 9 results have been submitted by different companies.
Observation 4: For spherical coverage 50%ile drop around 9 results have been submitted to define the requirement.
Hence for the hybrid method to define requirements, we think the total number of results that are used to establish the result pool should be at least 20. This has considered the current industry development as well as the result accuracy. 
Proposal 1: To define the requirement, at least 20 results considering both simulation and test results.
Secondly as how to treat the difference of these results, before that, we might need to look into the MU of the FR2 test system. The FR2 MIMO OTA MU is not decided yet as captured in TS 38.151 Annex B.2.5. Considering the FR1 MIMO OTA MU as 3dB for below 3GHz and 3.4dB for above 3GHz, it is reasonable to have an about 4 to 5dB MU for FR2 MIMO OTA with the much higher frequency. 
Observation 5: It is reasonable to consider about 5dB MU for FR2 MIMO OTA system.
Also consider back to the FR1 MIMO OTA LAB alignment campaign, the 1.75*MU was agreed as the out-standing points and we think similar approach can be used in FR2 MIMO OTA framework. To consider the quite large MU as 5dB, we think about 1.5*MU as 7.5dB is the appropriate value.
Proposal 2: To agree a 7.5dB compared to the average to treat the out-standing points.
3	Conclusions
In this paper, we give further discussion on FR2 MIMO OTA, the observations and proposals are captured as below:
Observation 1: Due to the FR2 industry development, the number of FR2 commercial devices and the FR2 MIMO OTA test systems are both too small to carry out an anonymous test campaign.
Observation 2: From current simulation results, we can see the deviation from beam peak direction is about 4dB. The deviation for 36 test points are about 6dB.
Observation 3: Considering the test results used for define requirement is 30, there is only 2 to 3 simulation results submitted.
Observation 4: For spherical coverage 50%ile drop around 9 results have been submitted to define the requirement.
Proposal 1: To define the requirement, at least 20 results considering both simulation and test results.
Observation 5: It is reasonable to consider about 5dB MU for FR2 MIMO OTA system.
Proposal 2: To agree a 7.5dB compared to the average to treat the out-standing points.
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FR2 MIMO OTA test methodology enhancement and leftovers
€ Study and define the framework for FR2 MIMO OTA requirement development (1%t priority)

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

- Note: Revisit in RAN#98 to check the feasibility and progress of hybrid simulation and
measurement approach.

e The correlation between simulation results and measurement results will be considered
e  Simulation assumptions agreed in R17 MIMO OTA WI can be considered as the baseline
e  Study how to handle the situation when not enough measurement results can be collected

@ Test parameters for FR2 MIMO OTA are defined in TS 38.151, further refinement and supplement is
needed based on simulation alignment and practical measurement in the chambers. For example:

e  Refining the number of the test points are not precluded.

€ Further check the FR2 channel model validation pass/fail limits if more practical measurement results are
obtained, e.g

e Whether a tighter pass/fail limit for temporal correlation is necessary

e Pass/fail criteria of power validation

€ PC3is I priority, other PCs are not precluded.
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