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1. Introduction
In the last meeting, the concern of measurement grid was raised:

· 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 contribution, we provide more evaluations on these issues.
2. Discussion
2.1 Clenshaw-Curtis vs sin θ
The first issue we want to discuss here is whether different weighting methods, i.e., sin θ and Clenshaw-Curtis, have impact on the final test results. One obvious difference between these two methods is that the Clenshaw-Curtis weighting still have a tiny value at poles where the sin θ will be zero. In our understanding, under current requirement concept, the contribution of the two poles to overall probability is small, so intuitively we think there will be no significant difference between them. To validate this, a simulation result is provided in Figure I
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Figure I overall probability under different weighting method

The simulation shows that there is no big difference between these two methods and the maximum difference in our simulation is less than 0.1%, which can be ignored.

Observation 1：The difference between sinθ and Clenshaw-Curtis can be ignored.

So, no matter which method is used, we think there is no impact on the measurement grid analysis.

Proposal 1: Either sin θ or Clenshaw-Curtis weighting can be used in measurement grid analysis, and further down selection is not needed.
2.2 Fine grid vs coarse grid
From the simulation results in the previous part, we can also observe that the results will change under different grid step. In this part, we try to further investigate its impact. When the step grid changes, the number of AoA pairs that need to be tested will also change. There will be two possible cases as show in Figure II:


Figure II Two different cases when grid step changes

The coarse grid will get better performance in case I but will be worse in case II, and the situation may be different for each test grid point, so it hard to predict whether fine grid or coarse grid will perform better in the end. In Figure III, we provide our simulation results for the difference between grid steps. Considering in RF session, the UE declare its UE orientation in the test was agreed, so for each AoA offset in the simulation results, the final value is the best performance across all UE orientation, i.e., front, back, left, right, top, bottom.
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Figure III Overall probability under different grid step

In order to observe the specific differences more clearly, the data are further summarized in Table I:

Table I Performance difference between different grid step
	Panels in same side
	AoA Offset

	
	30°
	60°
	90°
	120°
	150°
	180°

	Baseline (5°)
	0%
	0%
	0%
	0%
	0%
	0%

	15°
	0%
	+0.2%
	+0.1%
	-0.4%
	+1%
	-3%

	30°
	+1.3%
	+1.8%
	+3.9%
	+1.2%
	+0.9%
	-10.1%



	Panels in adjacent side
	AoA Offset

	
	30°
	60°
	90°
	120°
	150°
	180°

	Baseline (5°)
	0%
	0%
	0%
	0%
	0%
	0%

	15°
	-0.2%
	-0.5%
	-1.9%
	-0.3%
	-1.3%
	-0.5%

	30°
	-1.0%
	+0.9%
	-1.0%
	-0.3%
	+0.2%
	+2.3%



	Panels in back2back
	AoA Offset

	
	30°
	60°
	90°
	120°
	150°
	180°

	Baseline (5°)
	0%
	0%
	0%
	0%
	0%
	0%

	15°
	+0.5%
	+0.5%
	+0.1%
	-1.6%
	-1.2%
	-1.5%

	30°
	+0.2%
	+0.8%
	-2.1%
	-5.0%
	-3.7%
	-4.4%



As we analyzed above, whether the UE performance become better or worse is various in different UE implementation and AoA offset. Considering the 180° may not be tested, we can kick out relevant data, and for 15° test grid, the maximum difference is less than 1.9 % while for 30° the maximum difference is 5.0%.

Observation 2: Based on the simulation results, the maximum performance difference for 15° grid is 1.9% while for 30° grid is 5.0%.

To balance test time and accuracy, we think 15° test grid can be a good choice.

Proposal 2: It is suggested to use 15° grid for multi-Rx RF test to balance test time and accuracy.

Considering the test time still a challenge for FR2, it is better if the TE vendor can give feedback on the test time for multi-Rx and the difference between 15° and 30° grid.

Proposal 3: It is suggested that TE vendor provide feedback on the whole test time of multi-Rx and the difference between 15° and 30° grid. 
3. Conclusion
In this contribution, we provide our evaluation for measurement grid in multi-Rx RF test, and our proposals are listed below:
Observation 1：The difference between sinθ and Clenshaw-Curtis can be ignored.

Observation 2: Based on the simulation results, the maximum performance difference for 15° grid is 1.9% while for 30° grid is 5.0%.

Proposal 1: Either sin θ or Clenshaw-Curtis weighting can be used in measurement grid analysis, and further down selection is not needed.

Proposal 2: It is suggested to use 15° grid for multi-Rx RF test to balance test time and accuracy.

Proposal 3: It is suggested that TE vendor provide feedback on the whole test time of multi-Rx and the difference between 15° and 30° grid. 
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