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1	Introduction
The Rel-17 NR MIMO OTA Work Item is scheduled to conclude at the RAN #97-e plenary in Sep. 2022 [1]. The core part WI has been completed [2][3], and the Perf. part WI is still under discussion with a completion level of 55% [4]. Considering that RAN4#104-e meeting is the last meeting in the current work plan for the NR MIMO OTA WI, this contribution provides proposals for concluding the WI.
1. Discussion
2.1 [bookmark: _Hlk110980773] Background
According to the lasted status report submitted in RAN#96 plenary [4], the remaining open issues are listed as below:
· Specify the FR1 MIMO OTA requirements
· Lab alignment activity
· Conclude the lab alignment activity
· Performance requirement activity
· Further collect UE measurement data
· Develop the performance requirements 
· Specify the FR2 MIMO OTA requirements
2.2 Remaining open issues 
[bookmark: OLE_LINK18]2.2.1 Figure of Merit for FR1
RAN4 has basically completed the study on FoM of NR MIMO OTA, however, there are still some values with square brackets need to be confirmed.
Regarding the max DL power parameter for FR1, previous agreement in [3] is to verify the feasibility of the [-80dBm/15kHz (or equivalent -77dBm/30kHz)] with square brackets and indicate whether the square bracket can be removed.
 [image: ]
[bookmark: OLE_LINK3]Whether the square bracket can be removed is pending on the verification and confirmation from TE vendors/Test labs for the feasibility. During FR1 lab alignment activity, 5 labs including CAICT, CMCC&BUPT, Huawei, MediaTek and Xiaomi, have completed PADs measurement and are confirmed as aligned labs [5] [6]. During performance test campaign, more than 20 measurement results of FR1 MIMO OTA were provided [7-10], and there is no feedback from TE vendors and labs on the infeasibility of the maximum DL power.
[bookmark: OLE_LINK21]Proposal 1: Remove the square brackets and confirm the maximum downlink RS-EPRE as 80dBm/15kHz (or equivalent -77dBm/30kHz) for FR1 MIMO OTA.
For the additional criterion in azimuthal, the number of azimuthal orientations that EUT must be able to achieve 90%TP is still in bracket. Whether define different criterion on 90%TP for bands ≥3GHz and bands <3GHz is FFS.
After reviewing all the measurement results of n41 (bands <3GHz) and n78 (bands ≥3GHz) of commercial devices submitted to 3GPP RAN4 [7-10], we can find that all devices can achieve 70% and 90% TP in all 12 UE orientations. Therefore, we suggest to remove the square bracket and it is not necessary to define different criterion on 90%TP for bands ≥3GHz and bands <3GHz.
Proposal 2: Remove the square brackets in additional criterion. The EUT must meet 90% throughput in 10 of total 12 azimuthal orientations.
Proposal 3: Define the same criterion on 90%TP for bands ≥3GHz and bands <3GHz.
A corresponding draft CR is provided in R4-2212641.

2.2.2 FR1 Lab alignment activity
The FR1 lab alignment activity including channel model validation and PAD measurements have ongoing for several meetings, 5 labs including CAICT, CMCC&BUPT, Huawei, MediaTek, and Xiaomi have been confirmed as aligned labs [5]. Due to COVID lockdown issues, PADs transfer from Huawei (Shanghai) to Apple (US) was delayed and Apple was not able to provide PADs measurement results by April 30th as defined in [11]. Therefore, RAN4 allows the unfinished volunteer lab to submit PAD measurement results after RAN4#103-e meeting, before RAN4#104-e meeting. It is understood that all PADs transfer has been completed before this meeting, the volunteer lab will have the opportunity to complete PADs measurement on time.
Considering that NR MIMO OTA WI will be conclude in September RAN#97-e plenary in current work plan, then RAN4#104-e is the last meeting to finalize the work, therefore, we propose to close FR1 lab alignment activity in this meeting and focus on performance requirements development.
[bookmark: OLE_LINK60]Proposal 4: Lab that submit PAD measurement results meeting the pass/fail limit in this meeting can be confirmed as FR1 MIMO OTA aligned lab. Close FR1 lab alignment activity in RAN4#104-e meeting.

2.2.3 FR1 performance requirements
As mentioned before, we should highlight that RAN4#104-e is the last meeting to conclude the NR MIMO OTA WI. In the early stage of this WI, a lot of efforts on channel model verification, PAD measurement and commercial device test campaign from volunteered labs and TE/CE vendors have been made. It is mature for RAN4 to decide n41 and n78 MIMO OTA performance requirements based on measurement results in data pool, decisions on FR1 MIMO OTA performance requirements are needed in this meeting.
Proposal 5: Make decision on FR1 MIMO OTA performance requirements in this meeting.
Detailed analysis and proposals of n41 and n78 MIMO OTA requirements from our side are presented in R4-2212640, and a corresponding draft CR is provided in R4-2212641.

2.2.4 FR1 MU and TT
For MU and TT aspects, the final MU and TT will be decided by RAN5, but an example expanded uncertainty for test method shall be defined in RAN4 stage. When reviewing the story of RAN4 on OTA projects, the history shows that RAN4 will also discuss TT in MU package and kindly recommend a TT value to RAN5.
In previous meetings, preliminary MU assessments have been approved [12][13], but the recommend value of TT has not been discussed.
[bookmark: OLE_LINK61]Proposal 6: A recommended TT value for FR1 MIMO OTA should be discussed in RAN4.
The traditional method for LTE MIMO OTA to specify TT value is to define TT=0.5*MU budget (refer to MU of the reference MPAC system). It is reasonable to use a similar method to define the test tolerance of NR MIMO OTA.
[bookmark: OLE_LINK20]Proposal 7: Accept TT=0.5*MU budget as the recommended TT value of FR1 MIMO OTA.

2.2.5 FR2 performance requirement
Approach of defining FR2 performance requirements is still inconclusive, both measurement approach and simulation approach were discussed to develop FR2 requirements. However, considering the commercial devices and test systems required by FR2 MIMO OTA measurement, it is not expected to complete the lab alignment and test campaign during only one meeting in Rel-17 timeline. If pure simulation approach is adopted to develop FR2 requirements, various companies have also raised multiple concerns about this method. These concerns need to be solved first before the pure simulation approach is used to define FR2 requirements.
For example,
· How to demonstrate the good correlation of simulation model with reality needs to be handled. The gap between simulation and measurement needs to be demonstrated.
· Before adopting any specific simulation results into FR2 data pool, alignment among companies should be achieved.
· The metric of simulation results alignment needs to be defined.
· Framework of FR2 requirement development needs to be agreed, e.g., how many quantities of simulation results are needed, how to process the simulation results to derive the performance requirements, etc.
Considering the above situation, decision on how to handle FR2 MIMO OTA performance requirement development issues is need. The target is to finalize NR MIMO OTA objectives and keep some FR2 open issues for an extension of the WI. 
Proposal 8: Decision on how to handle FR2 performance requirements development issues is needed.
1. Proposals
Proposal 1: Remove the square brackets and confirm the maximum downlink RS-EPRE as 80dBm/15kHz (or equivalent -77dBm/30kHz) for FR1 MIMO OTA.
Proposal 2: Remove the square brackets in additional criterion. The EUT must meet 90% throughput in 10 of total 12 azimuthal orientations.
Proposal 3: Define the same criterion on 90%TP for bands ≥3GHz and bands <3GHz.
Proposal 4: Lab that submit PAD measurement results meeting the pass/fail limit in this meeting can be confirmed as FR1 MIMO OTA aligned lab. Close FR1 lab alignment activity in RAN4#104-e meeting.
Proposal 5: Make decision on FR1 MIMO OTA performance requirements in this meeting.
Proposal 6: A recommended TT value for FR1 MIMO OTA should be discussed in RAN4.
Proposal 7: Accept TT=0.5*MU budget as the recommended TT value of FR1 MIMO OTA.
Proposal 8: Decision on how to handle FR2 performance requirements development issues is needed.
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