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1. Introduction
During the RAN4#104-bis-e meeting, a WF on MIMO OTA has been agreed as [1]. Many activity has been mentioned to further discuss and determine the FR2 MIMO OTA requirement. Still some detail issues are not decided yet. In this paper, we try to give further discussion on the FR2 MIMO OTA future work.
2. Discussion
Part of the WF [1] for general issues has been captured as below. 
Issue 2-1-1: General views on the FR2 MIMO OTA requirements development
Agreements:
· Proposal 1: RAN4 should reach consensus on detailed framework/procedure on how to perform hybrid approach before RAN#98, to ensure and confirm the feasibility of the framework.
· Proposal 2: RAN4 considers an appropriate threshold for the simulation and measurement data pools to ensure the reliability of FR2 requirements and eliminate the concern on too little data. (Only when the data pool exceeds this threshold, RAN4 uses the simulation or/and measurement results for FR2 requirement definition.)
· Proposal 3: RAN4 to collect the information regarding the test labs and measurement devices, and then decide the number of measurement devices for requirements developments.

From the agreements reached during the last RAN4 meeting, it can be observed that the framework should be decided before RAN#98 which is after this RAN4#105 meeting. Furthermore, the threshold for the simulation and measurement data pools is agreed to be used while the detail value is not decided yet.
Currently the MU for FR1 MIMO OTA is set as 3dB for below 3GHz and 3.4dB for above 3GHz. During the lab-alignment activity, the threshold for differing the out-standing point is set to be 1.5*MU. For the pass/fail limit for FR1 MIMO OTA lab alignment, the 0.75*MU has been agreed. Last but not least, for TT derivation, the 0.6*MU is used. To fully consider the above definitions, we think the 1*MU can be used to decide the threshold between the data pool and simulation pool since this is the limit to distinguish the apparent outliers.
Proposal 1: 1*MU can be set as the threshold between the simulation and measurement data pool. If the difference is smaller than the threshold, the FR2 requirement can be defined with simulation and measurement results together.
Furthermore, the detail procedure of the hybrid approach has been discussed and listed as below.
Issue 2-1-4: Detailed procedures of the hybrid approach
Agreements:
· RAN4 should specify detailed procedures of the hybrid approach. The following approaches are considered as starting point.
· Approach 1: If the simulation results are verified to be aligned with the measurement results, treat the simulation and measurement results equally and define the FR2 MIMO OTA requirements based on the hybrid data pool. All the companies that submit simulation results shall validate their simulation platforms.  
· 1. Validate the simulation approach with the measurement results by using the same set of parameters as UE’s implementation. Detailed procedures and criteria should be specified. Make decision on the following aspects:
a. Whether a lab alignment activity should be conducted, before or in parallel with the validation activity between simulations and measurements. The detailed framework is FFS. 
b. How many different UE implementations are sufficient to validate the simulation. 
· 2. If the gap between the simulation results and the measurement results is larger than X dBm/Hz, revisit and improve the simulation approach until the gap is less than X dBm/Hz. The value of X is FFS. 
· 3. Collect measurement and simulation results to establish a hybrid data pool. The total number of results in the data pool should be at least [FFS] per band including both simulation and test results. 
· 4. Derive the requirements form the hybrid data pool with simulation results and measurement results being equally treated. 
· Approach 2: The simulation results from valid platform(s) are used to emulate the measurement results. (The validation procedures are the same as 1~2 in Approach 1.) Then focus more on measurement results than simulation results for FR2 requirement definition.
· How to focus more on the measurement results to define FR2 requirements, is FFS. 
· [bookmark: OLE_LINK2]Further discuss Approach 3 in the next RAN4 meeting:
· Approach 3 (with the lowest priority, i.e., only if Approaches 1 and 2 are not workable, Approach 3 can be considered): In case, few measurement results can be collected or the gap between simulation and measurement cannot be less than X dBm/Hz, if the simulation results can have a reasonable and stable gap compared with measurement results, define a range or tentative values with square brackets for FR2 MIMO OTA requirements based on simulations, further adjust the tentative requirements based on the measurement results to obtain final requirements. How many commercial devices are sufficient to confirm the tentative requirements defined by simulation campaign is FFS. 



Based on the proposal 1 above, it is proposed to set the gap between the simulation results and the measurement results as 1*MU dB. 
For the data pool with [FFS] number of both simulation and test results, we have proposed 20 results in our paper during the last RAN4 meeting considering currently the spherical coverage requirement which is purely defined by simulation and the total number of devices for FR1 MIMO OTA. 
Proposal 2: To define the requirement, at least 20 results considering both simulation and test results.
Also from the captured above, how to treat the measurement results and simulation results has been discussed with different approach, i.e. equally treated or focus more on the measurement results. In our opinion, as long as we have set the threshold which is 1*MU to further enhance the simulation result, then we can treat this data with equal weight. 
Proposal 3: Put equal weight of the measurement results and simulation results.
Issue 2-2-1: Target bands for FR2 MIMO OTA requirements development
Agreements: 
· Proposal 1: The FR2-1 band supported by most 5G device models can be considered as the 1st priority when defining the requirements. Further adjustment of the target FR2-1 bands for FR2 MIMO OTA requirements development in the WID is not precluded. 


In the last, the target bands has been discussed with the abvoe agreement. In our opinion, since the test equipment as well as the commercial devices are too few at this moment and considering the workload, it is proposed to only define one band for FR2-1 for FR2 MIMO OTA requirement in Rel-18.
Proposal 4: To only define one band for FR2-1 for FR2 MIMO OTA requirement in Rel-18.
3	Conclusions
In this paper, we give further discussion on FR2 MIMO OTA, the observations and proposals are captured as below:
Proposal 1: 1*MU can be set as the threshold between the simulation and measurement data pool. If the difference is smaller than the threshold, the FR2 requirement can be defined with simulation and measurement results together.
Proposal 2: To define the requirement, at least 20 results considering both simulation and test results.
Proposal 3: Put equal weight of the measurement results and simulation results.
Proposal 4: To only define one band for FR2-1 for FR2 MIMO OTA requirement in Rel-18.
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