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1.	Introduction
[bookmark: _GoBack]In RAN4#98e meeting, FR1 channel model was revisited, channel model for 4x4 was agreed and channel model for 2x2 is still an open issue as shown in the WF [1]:
· Test Parameters for FR1 requirements
· RAN4 confirms that the CDL-C UMa channel model is adopted to define FR1 4x4 MIMO OTA requirements
· For FR1 2x2 MIMO OTA requirements, the channel model is FFS. Candidate options are: CDL-A UMi, CDL-C UMa, CDL-C UMi. Other options are not precluded

Other open issues for test parameters and figure of merit are actually related to downlink power configuration, for both FR1 and FR2:
· Test Parameters for FR1 requirements
· PRS-EPRE-MAX for band frequency <3GHz, 40MHz bandwidth
· [-77dBm/30kHz] (starting point) 
Note: This value is pending on further verification and confirmation from TE vendors/Test labs for the feasibility. Further discuss and revise the value is not excluded 
· PRS-EPRE-MAX for band frequency >3GHz, 10MHz and 40MHz bandwidth needs further study
· When define the maximum downlink power, the path loss induced by different channel models need to be considered
· Figure of Merit for NR MIMO OTA requirements
· For FR2 MIMO OTA performance requirements:
· How to treat the orientations that cannot reach 70% TP
· how to treat the missing points can not reach 70%TP for MASC calculation is FFS
· additional criterion on how to treat the number of missing points should be further studied

In this contribution, our view on FR1 channel model and FR1&FR2 downlink power configuration is presented.
2. 	Discussion
2.1	FR1 channel model
In Rel-16 MIMO OTA study item phase, FR1 channel model was determined mainly based on propagation scenarios as indicated in TR38.827 [2]:
FR1 scenarios:
-	For 2x2 MIMO: Urban Macro
-	For 4x4 MIMO: Urban Micro
In [3] FR1 channel model down selection was agreed that UMi CDL-A and UMa CDL-C apply for FR1. i.e.
-	For 2x2 MIMO: UMa CDL-C
-	For 4x4 MIMO: UMi CDL-A
In RAN4#97e meeting, CDL-A channel model was identified with high correlation issue for 4x4 MIMO and it was proposed in [4] to swap the channel model for 2x2 and 4x4 respectively, i.e.
-	For 2x2 MIMO: UMi CDL-A
-	For 4x4 MIMO: UMa CDL-C
After discussion in RAN4#98e meeting, it was confirmed that Uma CDL-C shows better performance than UMi CDL-A for 4x4, and UMa CDL-C for 4x4 was agreed but no conclusion for 2x2 yet. 
Practical test results of 3 commercial UEs from [5] show that there are still challenges with UMa CDL-C for 4x4, and UMi CDL-A for 2x2 is even worse. 2 of 3 UEs has failed the 4x4 test with Uma CDL-C (“For UE2 and UE3, 2 of total 12 rotations cannot reach 70% of the maximum theoretical throughput under FS DML mode”). For 2x2 test with UMi CDL-A shows worse power headroom in terms of downlink power.
Now it seems that the main challenges are related with the maximum downlink power capability of test equipment. If the channel model is not properly selected, it will require more power headroom for test equipment. With already defined maximum downlink power configuration, more UEs will fail the test because more than one test points could not achieve 70%TP. From this sense, when selecting channel model, it is important to choose the channel model which brings minimum path loss. In last meeting, this aspect has already drawn companies’ attention and following statement is captured in the WF [1]:
· When define the maximum downlink power, the path loss induced by different channel models need to be considered
Observation 1:	system downlink power availability is one aspect for consideration when selecting channel model.
Based on above discussion, the channel model is linked with downlink power issue. Now the downlink power is one of the bottlenecks of MIMO OTA. It is proposed to choose the channel model with least path loss and one possible candidate is to apply UMi CDL-C for both 2x2 and 4x4.
Proposal 1:	the path loss induced by different channel models need to be considered. It is preferred to choose the channel model which requires least downlink power. One possible candidate is to apply UMi CDL-C for both 2x2 and 4x4 MIMO. 
2.2	FR1&FR2 downlink power
So far, most testing parameters and figure of merits have been finalized for FR1 and FR2 MIMO OTA. It seems that the downlink power configuration is still the bottleneck. Based on the discussion in section 2.1, the power headroom of downlink power is not sufficient, it could be even worse for frequency bands higher than 3GHz. It is observed that downlink power configuration is the precondition for the restriction of Pmode, e.g. the agreed restriction of Pmode at 70%TP for 40MHz CHBW depends on the current assumption of PRS-EPRE-MAX value, as captured in the WF [1]
· Restriction of Pmode at 70%TP for 40MHz CHBW. 
· For 40MHz CHBW, the 11 of total 12 PMODE should reach 70%TP as a starting point based on the current  assumption of PRS-EPRE-MAX value
For FR2, situation is the same when discussing how to treat the orientations that cannot reach 70% TP. Without standardized maximum downlink power configuration, it is not reasonable to discuss the other figure of merits.
Observation 2:	standardized maximum downlink power configuration is the precondition for determination of other figure of merits.
Based on above observation, it is natural to specify maximum downlink power configuration first and then to determine other figure of merits including Pmode restriction for FR1, treatment of the orientations that cannot reach 70% TP for FR2, etc. For FR1, it is encouraged to define the maximum downlink power based on measurement of practical system; for FR2, maximum downlink power configuration has never been discussed yet, it is encouraged to further study how to specify FR2 maximum downlink power configuration.
Proposal 2:	specify maximum downlink power configuration firstly and then determine other related figure of merits. It is encouraged to define the maximum downlink power based on practical measurement for FR1, and to further study how to specify maximum downlink power configuration for FR2.
As long as proper maximum downlink power configuration is feasible and guaranteed for FR2, a promising expectation is that all the values better than 50% percentile of CCDF has to reach 70%TP, i.e. all the 18 points out of total 36 points has to achieve 70%TP.
3. 	Conclusion
Observation 1:	system downlink power availability is one aspect for consideration when selecting channel model.
Proposal 1:	the path loss induced by different channel models need to be considered. It is preferred to choose the channel model which requires least downlink power. One possible candidate is to apply UMi CDL-C for both 2x2 and 4x4 MIMO. 
Observation 2:	standardized maximum downlink power configuration is the precondition for determination of other figure of merits.
Proposal 2:	specify maximum downlink power configuration firstly and then determine other related figure of merits. It is encouraged to define the maximum downlink power based on practical measurement for FR1, and to further study how to specify maximum downlink power configuration for FR2.
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