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1	Introduction
In RAN4#90 bis meeting, the test setup, channel modelling scaling and the channel verification were discussed in NR MIMO OTA study item. The WF was approved in [1] to capture the following agreements and some open items are for further study:
· How to handle the mid-paths with exactly same angular parameters 
· A simple dithering approach is needed, the values of angles of these clusters must be dithered by [x] degree
· Fixing the initial phases of the subpaths is not precluded
· UE direction of travel	
· For FR2, the UE direction of travel must be such that it moves in the direction of the strongest cluster with an Y degree offset, where Y is TBD, e.g. 1 deg
· KPI of FR2 channel model
· The same channel model parameters as FR1, e.g. PDP, Doppler, Cross-polarization, power validation and PAS similarity percentage (PSP) shall be adopted for FR2.
· The antenna assumptions for the PSP metric calculation from the reference and OTA PAS are TBD
· The procedure to validate these above parameters for FR1 and FR2 is TBD
In this paper, we provide further considerations on channel parameters and test setup for FR2 MIMO OTA.
2	Channel model
2.1   UE velocity Direction
[bookmark: _Ref485325211][bookmark: _Ref503780012][bookmark: _Ref514064936][bookmark: OLE_LINK2][bookmark: OLE_LINK3]From [1], the UE direction of travel must be such that it moves in the direction of the strongest cluster was agreed for FR2. To derive the direction towards the strongest cluster, we provide the following equations. Let  denote the zenith and azimuth angles that constitutes the direction of arrival (DoA) of the strongest cluster. Then the unit vector in the DoA can be denoted by

                                                                                 (1)
[bookmark: _Hlk6823219]If  is the unit vector of the UE velocity direction, with the assumption that the UE to be exactly opposite to the DoA, we have the equation (2) and (3) to derive the unit vector of :
                                                                              (2)
                                                                           (3)                                                          
where  refers to the Moore-Penrose pseudo-inverse, and the UE travel direction should be: 
                                                           (4)
where  = [1; 2; 3].
Proposal 1: Capture the equations of deriving UE velocity direction above in TR38.827.
Based on the discussion during last meeting, there is a repeatability issue when the direction of travel is exactly towards a cluster center. Two potential solutions are below:
· Option 1: With an Y degree offset, where Y is TBD, e.g. 1 deg.
· Option 2: Fixing the initial phases of the sub-paths is not precluded
In general, we are fine to apply either option 1 or option 2. While for option 2, [2] proposed to use the pre-fixed degree for cluster m but random degree for ray n. As that, the random degree in sub-paths would also have a similar repeatability issue. Considering this, we can use the random number generator defined in TS 38.211 Section 5.2.1 with fixed cinit to generate the initial phases for sub-path. And with this, the repeatability issue for UE travel direction also can be solved. Therefore, we have the following proposal and observation:
Proposal 2: Use the random number generator defined in TS 38.211 Section 5.2.1 with fixed cinit to generate the initial phases for sub-path.
Observation 1: With proposal 1, the repeatability issue for UE travel direction can also be solved.
2.2   Test setup
In [4], we provided the considerations on FR2 MIMO OTA test setup. Based on the discussion, it is a common understating that NR MIMO OTA performance should not only be tested on beam peak direction. The similar approach of LTE MIMO OTA testing which needs rotating DUT during the testing shall be adopted for FR2 NR MIMO OTA. 
Proposal 3: Rotating DUT during the testing shall be adopted for FR2 NR MIMO OTA.
In LTE MIMO OTA testing [5], there are 3 modes, and in each mode 12 positions are tested in chamber. In total, the Total Radiated Multi-Antenna Sensitivity (TRMS) is averaged based on the results from 36 positions.
While in FR2, directional UE antenna pattern is used, and UE might suffer bad performance in some directions. With proposal 3, the test for FR2 NR MIMO OTA should be performed within EIS spherical coverage requirements are defined in TS38.101-2. 
Proposal 4: In FR2 NR MIMO OTA testing, test shall be performed in the directions which are covered by Nth percentile EIS spherical coverage. Here value of N is according to FR2 UE power class, as defined in TS 38.101-2 clause 7.3.4.
In such case, the directions seleted during the tests should be based on EIS spherical coverage and that means the MIMO OTA chamber should be enable to test the EIS performance of DUT. Therefore, we have the following proposal:
Proposal 5: Encourage TE vendors to provide feedback on whether the MIMO OTA chamber can verify the DUT EIS spherical coverage performance.
3	Conclusion
In this paper, the channel model for FR2 NR MIMO OTA was discussed and the following proposals and observation are given:
Proposal 1: Capture the equations of deriving UE velocity direction above in TR38.827.

Proposal 2: Use the random number generator defined in TS 38.211 Section 5.2.1 with fixed cinit to generate the initial phases for sub-path.
Observation 1: With proposal 1, the repeatability issue for UE travel direction can also be solved.
Proposal 3: Rotating DUT during the testing shall be adopted for FR2 NR MIMO OTA.
Proposal 4: In FR2 NR MIMO OTA testing, test shall be performed in the directions which are covered by Nth percentile EIS spherical coverage. Here value of N is according to FR2 UE power class, as defined in TS 38.101-2 clause 7.3.4.
Proposal 5: Encourage TE vendors to provide feedback on whether the MIMO OTA chamber can verify the DUT EIS spherical coverage performance.
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