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1 [bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
There are six lab volunteers attending FR1 MIMO OTA lab alignment campaign, and 5 of them are confirmed as aligned labs in RAN4 #103-e meeting [1].
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The pass/fail limit for lab alignment is defined as +/- 0.75MU, i.e. +/- 2.25 dB for band <3GHz and +/- 2.55 dB for band >3GHz. 
This paper discusses the pass/fail limit of lab alignment and presents our view on more tightened pass/fail limit for FR1 MIMO OTA lab alignment.

2 Discussion
Whether a more tightened pass/fail limit can be adopted was discussed in the last meeting, and no consensus was reached. Some options were provided for the second round discussion in RAN4 #103-e meeting as below. However, the topic was not fully considered for the insufficient discussion time.
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Generally, small measurement offsets normally produce good measurement consistence between labs.  By reviewing the measurement offsets of 5 aligned labs in the following figure, it is found that the maximum TRMS offset for band n41 is 1.54 dB, and that for band n78 is 1.51dB. Therefore, the maximum TRMS offset is much less than the preliminary measurement uncertainty, i.e. +/- 3 dB for band <3GHz and +/- 3.4 dB for band >3GHz, and there are even large enough buffers compared with +/- 0.75*MU, i.e. +/- 2.25 dB for band <3GHz and +/- 2.55 dB for band >3GHz.
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Observation 1:        The measurement offsets of 5 aligned labs are much less than the preliminary MU and even 0.75*MU.
With the Observation 1, there is possibility to tighten the pass/fail limit to provide a good guidance to OTA industry. Considering different MIMO OTA system solutions with difference of chamber size, gNodeB simulator, channel emulator and so on, the proposed updated pass/fail limit should not smaller than +/- 1.8 dB. Furthermore, it is reasonable that pass/fail limits are associates with the MU, i.e. bands with higher frequencies are permitted with larger pass/fail limit. Combined with the above considerations, it is proposed to define +/- 0.6*MU as the pass/fail limit for FR1 MIMO OTA lab alignment, i.e. +/- 1.8 dB for band <3GHz and +/- 2.0 dB for band >3GHz.
Proposal 1:             Define +/- 0.6*MU as the pass/fail limit for FR1 MIMO OTA lab alignment, i.e. +/- 1.8 dB for band <3GHz and +/- 2.0 dB for band >3GHz.

3 Conclusions
This paper discussed about our considerations on the pass/fail limit of FR1 MIMO OTA lab alignment. And got the following conclusions.
Proposal 1:             Define +/- 0.6*MU as the pass/fail limit for FR1 MIMO OTA lab alignment, i.e. +/- 1.8 dB for band <3GHz and +/- 2.0 dB for band >3GHz.
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Agreement: »

®  3GPP FR1 MIMO OTA lab alignment among the 5 labs, i.e., CAICT, CMCC&BUPT, Huawei, MediaTek, and Xiaomi, is
confirmed. ©
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Recommendations for 2 round: <

o Further check if the tentative agreements are agreeable. <

o Fucther discuss if more tightened pass/fail limits can be applied for FR1 MIMO OTA lab
atignment. Consider the following options: «

o Option 1: 2dB for all FR1 bandse’
o Option 2: smaller values associate with MU, e.g, +/- 0.6MU+
©  Option 3: Otherse




