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Introduction
In RAN4#107, the test methods for FR2 multi-Rx UE were discussed and the WF was approved in [1]. In this meeting, we provide our views on remaining issues of the test method for UE RF.                               
Discussion
Measurement grid
In RAN4#107, RAN4 discussed the measurement grid for the multi-Rx RF testing. The following WF was captured in [1]. 
	Issue 1-1-1: Measurement grid analysis for preliminary MU
· Proposals
· Option 1 (R4-2307933): RAN4 further discuss how the measurement grid analysis could be done for multi-RX DL 2AoA spherical coverage. Both sin θ weighting and Clenshaw-Curtis weighting should be included in the measurement grid analysis.
· Option  2 (R4-2307933): Companies are encouraged to compare the simulation results difference between fine grids and coarse grids. Fine grids are suggested with <=2deg step size, and course grids are suggested to be 15deg step size.
· Agreements:
· RAN4 to further discuss how the measurement grid analysis could be done for multi-RX DL 2AoA spherical coverage. 
· Clenshaw-Curtis weighting is recommended.
· sin θ weighting is not precluded.
· Companies are encouraged to compare the simulation results difference between fine grids and coarse grids. 
· Fine grids are suggested with 2deg step size, and course grids ≤30deg step size are suggested to be analyzed. 
· The step size of 15deg should be included.
· RAN4 will further study the measurement grid based on MU analysis



In this section, we provide the simulation results with 1deg, 2deg, 5deg, 10deg and 15deg step size. The simulation are following the assumptions agreed in the RF session in [2]. 
From Figure 1 and Figure 2, the results with both Arithmetic mean and OR combining are convergent to the step size of 10deg. The difference of probability between 1/2/5/10deg step size is marginal. 
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Figure 1: Measurement step size convergence with Arithmetic mean combining
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Figure 2: Measurement step size convergence with OR combining
Observation 1: The results with both Arithmetic mean and OR combining are convergent to the step size of 10deg. The difference of probability between 1/2/5/10deg step size is marginal. 
The minimum number of measurement grid point for TRP/EIRP/EIS was investigated in TR 38.810 in which a completely random fashion is applied for both  and  dimensions.
[bookmark: _Hlk142577715]For multi-Rx, it has already known that measured performance of a UE is expected to systematically vary as a function of position. This systematic variation means that the strategy to completely randomize the orientation of the UE to determine MU does not apply. Moreover, for the measurement grid analysis for multi-Rx, the AoA pairs lie along longitudes of the UE reference coordination system, and the requirements apply only for the UE-declared orientation in the positioner. These aspects further constrain the variation over which the MU is determined. RAN4 should discuss what the mechanisms that cause uncertainty are and then, the parameters that need to change and the range of change. For example, the primary mechanism for uncertainty could be that grid associated with the positioning system falls ‘inconveniently’ relative to coverage patterns. A generous range of uncertainty could be 0.5 step size, so the change of  and  in MU analysis should be limited to +/- 0.5 step size along longitude and latitude as shown in Figure 3.
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Figure 3: An example of the change for measurement grid analysis.

Proposal 1: RAN4 should discuss what uncertainty mechanisms apply for MU analysis for multi-Rx, the parameters that need to change and range of change. For example, the change of  and  should be limited to +/- 0.5 step size along longitude and latitude.
Probe locations
For the probe locations, as agreed in [1], RAN4 needs to further study whether the probe location should be on the measurement grid.
	Issue 1-4-1: Absolute probe locations
· Proposals
· Option 1 (R4-2309469): Consider the previous agreement for absolute probe locations for UE RF testing unnecessary for multi-Rx UE RF testing using the proposed test system and testing methodology.
· Option 2: TBA
· Agreements:
· Option 1 is agreed.
· FFS on whether the probe location should be on the measurement grid.



The measurement gird is generated per the probe locations which were agreed as {30°, 60°, 90°, 120°, 150°}. Therefore, to make sure the alignment between probe locations and measurement grid, the minimum angular separation, i.e., 30° should be an integer multiple of the step size of constant-step grid.
Proposal 2: The minimum angular separation, i.e., 30°, should be an integer multiple of the step size of constant-step grid.
Conclusions
In this paper, we discuss the test methods for UE RF for multi-Rx UE. The following observation and proposals are made:
Observation 1: The results with both Arithmetic mean and OR combining are convergent to the step size of 10deg. The difference of probability between 1/2/5/10deg step size is marginal. 
Proposal 1: RAN4 should discuss what uncertainty mechanisms apply for MU analysis for multi-Rx, the parameters that need to change and range of change. For example, the change of  and  should be limited to +/- 0.5 step size along longitude and latitude.
Proposal 2: The minimum angular separation, i.e., 30°, should be an integer multiple of the step size of constant-step grid.
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