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1	Introduction
[bookmark: OLE_LINK4]At this meeting, three volunteer labs provided measurement data for specifying FR1 MIMO OTA performance requirements [1]-[3]. This contribution presents an analysis of all the measurement results submitted by volunteer labs based on the approved Framework for FR1 MIMO OTA requirements development [4]. The detailed analysis data is attached in the Excel worksheet of this contribution.  
2	Discussion
[bookmark: OLE_LINK3]According to the test plan TS 38.151, DUTs shall meet the additional criteria as below, otherwise, the DUTs fail the FR1 MIMO OTA test: 
	[bookmark: _Hlk63319017]The additional criterion in azimuthal orientations shall be met:
-	The EUT must meet 70% throughput in 11 of total 12 azimuthal orientations. If the EUT fails to meet this criterion even under maximum downlink power condition (i.e. PRS-EPRE-MAX), the EUT shall fail the FR1 MIMO OTA test.
-	The EUT must meet 90% throughput in 10 of total 12 azimuthal orientations. If the EUT fails to meet this criterion even under maximum downlink power condition (i.e. PRS-EPRE-MAX), the EUT shall fail the FR1 MIMO OTA test.



[bookmark: OLE_LINK1]It can be observed from the measurement results that a proportion of the DUTs failed the FR1 MIMO OTA test at bands n28 and n5. That is, the number of test orientations where DUTs fail to reach 70%/90% TP at PRS-EPRE-MAX (-80dBm/15kHz) exceed the minimum amount required by the additional criteria. The summary of the amount of DUTs failed the test is listed in Table 1. For band n28, ten of total 24 DUTs (~41.7%) failed the test; for band n5, two of total 12 DUTs (~16.7%) failed the test. No DUT failed the test at band n1. Besides, no DUT failed the test at bands n41 and n78 during Rel-17 FR1 MIMO OTA measurement campaign. 
Table 1. Summary of the amount of DUTs
	Band
	n28 (780.5MHz)
	n5 (881.5MHz)
	n1 (2140MHz)

	Total amount of DUTs
	24
	12
	11

	Amount of DUTs that failed the test
	10
	2
	0

	Proportion of DUTs that failed the test
	41.7%
	16.7%
	0



Observation 1: A proportion of the DUTs failed to meet the additional criteria for FR1 MIMO OTA test at bands < 1GHz. For band n28, ten of total 24 DUTs (~41.7%) failed the test; for band n5, two of total 12 DUTs (~16.7%) failed. In contrast, no DUT failed at bands n1; no DUT failed at bands n41 and n78 during Rel-17 FR1 MIMO OTA measurement campaign. 
It seems to be unreasonable that such a significant proportion of UEs failed to meet the additional criteria at bands < 1GHz. We propose to reconsider and relax the additional criteria of FR1 MIMO OTA for bands < 1GHz. The following options can be considered. (1) Increase the maximum downlink power condition (i.e. PRS-EPRE-MAX) for bands < 1GHz, e.g., increase PRS-EPRE-MAX from -80dBm/15kHz to -74~-77 dBm/15kHz. Whether test systems can support the increased PRS-EPRE-MAX should be checked. (2) Relax the number of test orientations where DUT cannot reach 70%/90% TP at under -80dBm/15kHz PRS-EPRE-MAX. (3) Combination of the above two options. 
Proposal 1: Reconsider and relax the additional criteria of FR1 MIMO OTA for bands < 1GHz. The following options can be considered: 
· Option 1:  Increase the maximum downlink power condition (i.e. PRS-EPRE-MAX) for bands < 1GHz, e.g., increase PRS-EPRE-MAX from -80dBm/15kHz to -74~-77 dBm/15kHz. Whether test systems can support the increased PRS-EPRE-MAX should be checked.
· Option 2: Relax the number of test orientations where DUT cannot reach 70%/90% TP under -80dBm/15kHz PRS-EPRE-MAX condition. 
· Option 3: Combinations of the above two options. 
Another issue is whether the measurement data from the DUTs that failed the test can be included into the data pool. It would affect the overall CDF curves. 
Proposal 2: Decide whether the measurement data from the DUTs that failed the test can be included into the data pool for specifying performance requirements. 

The CDF curves of all the available measurement data (including the DUTs that failed the test) at bands n28, n5, and n1 are plotted in Figs. 1~3. 

Figure 1. CDF of measurement data at band n28

Figure 2. CDF of measurement data at band n5

Figure 3. CDF of measurement data at band n5
The TRMS values at 80%, 85%, 90%, 95% percentiles of the CDF curves based on the currently available data are summarized in Table 2. These values should be taken into account when discussing performance requirements. 
Table 2. Summary of CDF analysis results of currently available data [dBm/15 or 30 kHz]
	Percentile
	n28 TRMS70
	n5 TRMS70
	n1 TRMS70

	80%-tile
	-85.53 
	-88.91 
	-98.80 

	85%-tile
	-84.83 
	-88.37 
	-98.03 

	90%-tile
	-84.44 
	-88.03 
	-97.26 

	95%-tile
	-83.32 
	-87.88 
	-97.15 

	Total amount of samples
(Threshold: 15) 
	24
	12
	11



Proposal 3: Take Table 2 into account when discussing FR1 MIMO OTA performance requirements. 
According to the framework [4], the minimum amount of data per band for specifying requirements is 15. Currently, the amount of data for n28 can meet the threshold, while the data for n1 and n5 are not enough. To gather the test efforts, we encourage the volunteer labs to provide more measurement data for n1 and n5 at the next meeting. 
Proposal 4: To gather the test efforts, encourage volunteer labs to provide more measurement data for n1 and n5 at the next meeting. (To meet the threshold, we need at least 3 more for n5, and 4 more for n1.)

3	Conclusion
This contribution presents an analysis of currently available measurement data for specifying FR1 MIMO OTA performance requirements. 
Observation 1: A proportion of the DUTs failed to meet the additional criteria for FR1 MIMO OTA test at bands < 1GHz. For band n28, ten of total 24 DUTs (~41.7%) failed the test; for band n5, two of total 12 DUTs (~16.7%) failed. In contrast, no DUT failed at bands n1; no DUT failed at bands n41 and n78 during Rel-17 FR1 MIMO OTA measurement campaign. 
Proposal 1: Reconsider and relax the additional criteria of FR1 MIMO OTA for bands < 1GHz. The following options can be considered: 
· Option 1:  Increase the maximum downlink power condition (i.e. PRS-EPRE-MAX) for bands < 1GHz, e.g., increase PRS-EPRE-MAX from -80dBm/15kHz to -74~-77 dBm/15kHz. Whether test systems can support the increased PRS-EPRE-MAX should be checked.
· Option 2: Relax the number of test orientations where DUT cannot reach 70%/90% TP under -80dBm/15kHz PRS-EPRE-MAX condition. 
· Option 3: Combinations of the above two options. 
Proposal 2: Decide whether the measurement data from the DUTs that failed the test can be included into the data pool for specifying performance requirements. 
Proposal 3: Take Table 2 into account when discussing FR1 MIMO OTA performance requirements. 
Proposal 4: To gather the test efforts, encourage volunteer labs to provide more measurement data for n1 and n5 at the next meeting. (To meet the threshold, we need at least 3 more for n5, and 4 more for n1.)
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