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1
Introduction
In RAN#95-e meeting, the core part of MIMO OTA WI is claimed as 95% completion level with FR1 test related work being finalized, in SR [1]. Besides, the TS 38.151 v17.0.0 is formally released [2]. Therefore, for FR1 MIMO OTA, the main task for performance part WI is to conclude the lab alignment activity and define MIMO OTA requirements. 
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This contribution provides our views toward concluding the MIMO OTA lab alignment work.

2
Discussion

In RAN4#102-e meeting, in the agreed WF [2]: 
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Regarding how to average the measurement results submitted by test labs to derive reference value for FR1 MIMO OTA lab alignment, given the alignment/comparison is just checking the pure “dB” offset between test labs, so the simple linear average with dBm directly should be used. 

Proposal 1: The reference value should be derived by linear average with dBm directly. 

For the pass/fail limit, the following agreements are captured in the WF [2]: 
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Considering the lab alignment activity is to minimize the lab performance deviation, and then reduce lab-induced uncertainty during the follow-up performance data collection. Therefore, it is reasonable to define a minimized limit for FR1 MIMO OTA lab alignment activity. Due to the quite large assessed preliminary MU, we believe 0.75MU (i.e., +/- 2.25 dB for band <3GHz and +/- 2.55 dB for band >3GHz) is sufficient to be selected as the pass/fail limit for lab alignment activity.
Proposal 2: RAN4 should confirm the pass/fail limit for FR1 MIMO OTA lab alignment as +/- 0.75MU, i.e. +/- 2.25 dB for band <3GHz and +/- 2.55 dB for band >3GHz.

In addition, based on PAD test results, RAN4 can further check whether a more tightened limit can be agreed or not, to provide a reasonable guidance for MIMO OTA industry. For example, +/- 2dB maximum deviation for all FR1 bands.
Proposal 3: RAN4 can further discuss whether a more tightened limit, e.g., 2dB for all FR1 bands, is helpful or not, to provide a reasonable guidance for MIMO OTA industry.

For apparent outliers, we would like to propose that if one value is shifted over 2*0.75MU (or 2*defined pass/fail limit) compared with all the other lab’s results, then this value is identified as outlier which should not be counted into averaging process. 
Proposal 4: Apparent outlier (if identified) should be removed out of the average processing for reference value. The value deviates over 2*0.75MU from all the other lab’s results should be identified as apparent outlier.

Given some of the measurement results would be submitted after RAN4#103-e meeting, those results can be tentatively confirmed based the agreed reference value and pass/fail criteria, via RAN4 reflector. Formal confirmation can be done in RAN4#104-e meeting, but this would also allow the tentative confirmed test labs to join Performance test campaign and submit UE measurement results in RAN4#104-e meeting.
Proposal 5: Latter submission of PAD results after RAN4#103-e via RAN4 reflector is also allowed, and can be tentatively confirmed based on the agreed reference value and pass/fail criteria. With that, this will also allow those test labs (if aligned) to join FR1 MIMO OTA Performance test activity and submit UE results in RAN4#104-e meeting to define final requirements.

3 Conclusion

In this paper, we provide our views to conclude FR1 MIMO OTA lab alignment activity. 
Proposal 1: The reference value should be derived by linear average with dBm directly. 

Proposal 2: RAN4 should confirm the pass/fail limit for FR1 MIMO OTA lab alignment as +/- 0.75MU, i.e. +/- 2.25 dB for band <3GHz and +/- 2.55 dB for band >3GHz.

Proposal 3: RAN4 can further discuss whether a more tightened limit, e.g., 2dB for all FR1 bands, is helpful or not, to provide a reasonable guidance for MIMO OTA industry.

Proposal 4: Apparent outlier (if identified) should be removed out of the average processing for reference value. The value deviates over 2*0.75MU from all the other lab’s results should be identified as apparent outlier.

Proposal 5: Latter submission of PAD results after RAN4#103-e via RAN4 reflector is also allowed, and can be tentatively confirmed based on the agreed reference value and pass/fail criteria. With that, this will also allow those test labs (if aligned) to join FR1 MIMO OTA Performance test activity and submit UE results in RAN4#104-e meeting to define final requirements.
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Issue 2-1-1: Reference value for FR1 MIMO OTA lab alignment


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.











Issue 2-1-2: Pass/fail limit for FR1 MIMO OTA lab alignment


Agreements:


The pass/fail limit for lab PAD alignment: the maximum deviation of TRMS between each performance alignment lab and Reference Value


Starting point: +/- 0.75MU, i.e., +/- 2.25 dB for band <3GHz and +/- 2.55 dB for band >3GHz. 


RAN4 aims to minimize the limit into reasonable range based on the collected lab alignment data


Further check is allowed after having some PAD test results next RAN4 meeting.














