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1	Introduction
The framework and reference values for FR1 MIMO OTA lab alignment have been discussed in prior meetings [1-3]. Some agreements and remaining open issues are as below:[bookmark: OLE_LINK12]Framework for FR1 MIMO OTA lab alignment activity [1]
· The reference value of each PAD should be the average of the PAD measurement results submitted on or before 12:00 UTC 30th April 2022, based on the condition at least 3 labs’ results collected. Submission with measurement data after 12:00 UTC 30th April can be considered for lab alignment, but will not change the reference TRMS value.
Issue 2-1-1: Reference value for FR1 MIMO OTA lab alignment [2]
Agreements:
· Removal of apparent outlier (if identified) should be considered in the average processing to derive reference value.
· Define the reference and pass/fail limit of lab alignment together. 
· FFS the average approach of the measurement results submitted by test labs to derive reference value.
· Inverse average 
· linear average
· FFS how to identify/treat the “apparent outlier” in the average processing to derive reference value.

[bookmark: OLE_LINK8]In this contribution, we share our views on FR1 MIMO OTA lab alignment. 

2	Discussion
[bookmark: OLE_LINK3][bookmark: OLE_LINK13][bookmark: OLE_LINK9]6 labs have submitted channel model validation results, and participated in the lab alignment activity. 5 labs have completed the PAD measurement before 26 Mar. 2022, and are expected to submit the results at RAN4 #103-e meeting as planned. However, due to the COVID lockdown, the PADs have not been able to be shipped to the last lab (Apple) until now. Thus, Apple is unable to submit PAD measurement results before 30 Apr. 2022.
[bookmark: OLE_LINK11][bookmark: OLE_LINK17][bookmark: OLE_LINK16]Observation 1: Due to the COVID lockdown, the last lab (Apple) is unable to submit PAD measurement results before 30 Apr. 2022, while the other 5 labs have completed the PAD measurement and are expected to submit the results at RAN4 #103-e meeting. 
On one hand, The Rel-17 NR MIMO OTA Work Item is scheduled to conclude at the RAN #97 plenary in Sep. 2022 [4]. There are only two RAN4 meetings left to complete the remaining work. A target of this meeting is to identify some aligned labs for collecting TRMS measurement data to define performance requirements [5]. To ensure the WI can be completed on time, it is necessary to determine reference values for lab alignment at this meeting. 
[bookmark: OLE_LINK21]Proposal 1: The reference values for FR1 MIMO OTA lab alignment is calculated based on the PAD measurement results submitted before 30 Apr. 2022. Later submission of PAD measurement results should not impact the reference values. 
[bookmark: OLE_LINK19]Proposal 2: RAN4 allows Apple to submit PAD measurement results after RAN4#103-e meeting. Apple can be confirmed as an aligned lab at RAN4#104 meeting according to the approved reference values and pass/fail limits. 
[bookmark: OLE_LINK15][bookmark: OLE_LINK18][bookmark: OLE_LINK1]Considering RAN4#104 meeting in Aug. 2022 is the last meeting before the target completion date of the WI, it is reasonable to close the lab alignment activity at RAN4#104 meeting. 
Observation 2: RAN4#104 meeting in Aug. 2022 is the last meeting before the target completion date of the NR MIMO OTA WI.
Proposal 3: RAN4 closes FR1 MIMO OTA Lab Alignment Activity at RAN4#104 meeting in Aug. 2022. Submission of PAD measurement results after RAN4#104 meeting shall not be treated.

[bookmark: OLE_LINK2]Regarding the average approach of the measurement results submitted by test labs to derive reference value, there are 4 possible approaches:
· Inverse average in mW
· Inverse average in dBm
· Linear average in mW
· Linear average in dBm
Different labs should be equally treated, so we believe linear average is more reasonable than inverse average. Considering the pass/fail limit for lab alignment is in dB [2], we support linear average in dBm as the processing approach to calculate the reference values.
Proposal 4: Adopt linear average in dBm as the approach to calculate the reference values for MIMO OTA lab alignment. 

Regarding how to identify the “apparent outlier” in the average processing to derive reference value, we believe it is normal that two PAD measurement results differ within one MU. Thus, if a value differs from all other values less than one MU, it should not be identified as an “apparent outlier”. 
[bookmark: OLE_LINK22]Proposal 5: If a value differs from all other values less than one MU, it should not be identified as an “apparent outlier” in the average processing to derive reference values for MIMO OTA lab alignment. 

3	Conclusion
In this contribution, we share our views on FR1 MIMO OTA lab alignment. 
Observation 1: Due to the COVID lockdown, the last lab (Apple) is unable to submit PAD measurement results before 30 Apr. 2022, while the other 5 labs have completed the PAD measurement and are expected to submit the results at RAN4 #103-e meeting. 
Proposal 1: The reference values for FR1 MIMO OTA lab alignment is calculated based on the PAD measurement results submitted before 30 Apr. 2022. Later submission of PAD measurement results should not impact the reference values. 
Proposal 2: RAN4 allows Apple to submit PAD measurement results after RAN4#103-e meeting. Apple can be confirmed as an aligned lab at RAN4#104 meeting according to the approved reference values and pass/fail limits. 
Observation 2: RAN4#104 meeting in Aug. 2022 is the last meeting before the target completion date of the NR MIMO OTA WI.
Proposal 3: RAN4 closes FR1 MIMO OTA Lab Alignment Activity at RAN4#104 meeting in Aug. 2022. Submission of PAD measurement results after RAN4#104 meeting shall not be treated.
Proposal 4: Adopt linear average in dBm as the approach to calculate the reference values for MIMO OTA lab alignment. 
Proposal 5: If a value differs from all other values less than one MU, it should not be identified as an “apparent outlier” in the average processing to derive reference values for MIMO OTA lab alignment. 
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