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1.	Introduction
In last RAN4 meeting, RAN4 agreed to perform simulation on measurement for 2AoA spherical coverage [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 contribution we discuss the measurement grid step size issue based on our simulation results firstly, and then share our view on remaining issues regarding probe location and test procedure as well.
2. 	Discussion
2.1	measurement grid
There is no standardized antenna pattern for 2AoA spherical coverage simulation, so measure grid analysis could be done based on companies’ own simulation by comparing coarse grid and fine grid.
In our simulation, we take 2deg step size as the finest grid, and simulation results of coarser step size are compared with that of 2deg grid to obtain the delta percentage value, as shown in Table 2.1-1 for adjacent modules and Table 2.1-2 for back-to-back modules. In case the simulated delta percentage is 1%, if the measured 2AoA spherical coverage result is 20%, then the true result could be in the range [19%, 21%].


[image: ]Table 2.1-1 measurement grid simulation results for adjacent modules (sine weighting)
	meas. Grid step size
(deg)
	delta % compared with 2deg measurement grid

	
	30
	60
	90
	120
	150
	180

	2
	0.00%
	0.00%
	0.00%
	0.00%
	0.00%
	0.00%

	4
	0.06%
	-0.10%
	-0.05%
	-0.05%
	0.01%
	0.00%

	6
	0.15%
	-0.23%
	-0.27%
	0.10%
	0.03%
	0.04%

	10
	-0.07%
	0.05%
	-0.49%
	0.60%
	0.36%
	0.05%

	12
	0.12%
	-0.41%
	-0.32%
	0.56%
	0.03%
	0.27%

	18
	0.03%
	-0.39%
	0.17%
	-0.09%
	0.50%
	-0.13%

	20
	-0.10%
	0.33%
	-0.76%
	0.04%
	0.10%
	0.50%

	30
	-0.62%
	-1.61%
	-1.74%
	-0.57%
	1.15%
	1.34%



Table 2.1-2 measurement grid simulation results for back-to-back module[image: ]s (sine weighting)
	meas. Grid step size
(deg)
	delta % compared with 2deg measurement grid

	
	30
	60
	90
	120
	150
	180

	2
	0.00%
	0.00%
	0.00%
	0.00%
	0.00%
	0.00%

	4
	0.00%
	0.03%
	-0.03%
	0.01%
	-0.29%
	-0.03%

	6
	0.00%
	0.19%
	0.47%
	0.20%
	0.15%
	0.07%

	10
	0.00%
	0.12%
	-0.10%
	0.18%
	-0.15%
	0.05%

	12
	0.00%
	0.28%
	0.56%
	0.57%
	0.19%
	0.36%

	18
	0.00%
	0.04%
	-0.27%
	0.03%
	-0.31%
	-0.44%

	20
	0.00%
	0.61%
	0.10%
	1.11%
	0.47%
	1.08%

	30
	0.00%
	1.27%
	2.80%
	1.96%
	1.51%
	1.98%



Above results are simulated with sine weighting. We also performed simulation with Clenshaw Curtis weighting but the simulation results seem even worse, refer to Table 2.1-3 for example.
[image: ][image: ]Table 2.1-3 measurement grid simulation results for adjacent modules (Clenshaw Curtis weighting)
	meas. Grid step size
(deg)
	delta % compared with 2deg measurement grid

	
	30
	60
	90
	120
	150
	180

	2
	0
	0
	0
	0
	0
	0

	4
	0.12%
	0.15%
	0.01%
	-0.04%
	-0.03%
	-0.05%

	6
	0.00%
	0.12%
	0.02%
	-0.01%
	0.13%
	-0.04%

	10
	-0.27%
	0.54%
	0.04%
	0.14%
	0.08%
	0.30%

	12
	0.20%
	-0.21%
	-0.05%
	-0.34%
	0.00%
	-0.45%

	18
	0.01%
	0.66%
	1.42%
	-0.82%
	-0.21%
	-1.19%

	20
	-0.46%
	0.68%
	0.66%
	0.87%
	-0.02%
	0.14%

	30
	1.53%
	-1.01%
	4.26%
	-0.44%
	-2.31%
	-3.34%



Based on above simulation results, we have following observations:
Observation 1:	the delta percentage is not perfectly but just roughly monotonically increasing along with the measurement grid step size increasing
Observation 2:	30deg step size will bring uncertainty up to 3% (sine weighting), even up to 4.x% (Clenshaw Curtis weighting)
Observation 3:	Clenshaw Curtis weighting does not show obvious advantage than sine weighting.
Practical measurement grid step size could not be any arbitrary value, it should be divisible by 180. Moreover, in the Muti-RX DLWI discussion, there has been agreement that “AoA offset value should be an integer multiple of the step size of the constant step size measurement test grid” [2]. Given the AoA offset pool would be {30⁰, 60⁰, 90⁰, 120⁰, 150⁰}, then the measurement grid step size should be divisible by 30, i.e., the measurement grid step size candidate could be {2⁰, 2.25⁰, 3⁰, 3.75⁰, 5⁰, 6⁰, 7.5⁰, 10⁰, 15⁰, 30⁰}
Observation 4:	Given the AoA offset pool would be {30⁰, 60⁰, 90⁰, 120⁰, 150⁰}, then the measurement grid step size should be divisible by 30, i.e., the measurement grid step size candidate could be {2⁰, 2.25⁰, 3⁰, 3.75⁰, 5⁰, 6⁰, 7.5⁰, 10⁰, 15⁰, 30⁰}.
According to our simulation results, it seems that the uncertainty of 30deg step size is a little large, while the 15deg step size seems accurate enough, so the 15dege measurement grid step size is doable for both sine weighting and Clenshaw Curtis weighting.
 Proposal 1:	15⁰ measurement grid step size is doable for 2AoA spherical coverage for both sine weighting and Clenshaw Curtis weighting.

2.2	probe location
In last meeting, it was agreed that absolute probe location is not necessary and further discuss if it should be on the measurement grid [1].
	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.



Note that in Multi-RX DLWI discussion, constant density grid type is ruled out because the 2nd AoA is not on the measurement grid. So our understanding is that the probe location should be on the measurement grid. On the other hand, we also understand that the measurement grid can be w.r.t UE coordination. So if the probe location P0 is changed, as long as the test system can guarantee the UE is pointing to P0 before testing, then the probes will be also on the measurement grid.
Proposal 2:	the probe location should be on the measurement grid w.r.t UE coordination

2.3	test procedure
The starting point of test procedure is as following figure


[image: ]\

In the figure there are two times test for each AoA pair respectively, one starting with AoA1 and then AoA2, another starting with AoA2 and then AoA1. It looks like the two probes for AoA1 and AoA2 respectively are fixed and testing two times by swapping them. But actually for one test point, 3 probes are involved in total, e.g., AoA1, AoA1plus, AoA1minus. It seems that clarification is needed regarding AoA1 and AoA2 in the test procedure.
Proposal 3:	clarification is needed regarding AoA1 and AoA2 in the test procedure to avoid misunderstanding

3. 	Conclusion
Observation 1:	the delta percentage is not perfectly but just roughly monotonically increasing along with the measurement grid step size increasing
Observation 2:	30deg step size will bring uncertainty up to 3% (sine weighting), even up to 4.x% (Clenshaw Curtis weighting)
Observation 3:	Clenshaw Curtis weighting does not show obvious advantage than sine weighting.
Observation 4:	Given the AoA offset pool would be {30⁰, 60⁰, 90⁰, 120⁰, 150⁰}, then the measurement grid step size should be divisible by 30, i.e., the measurement grid step size candidate could be {2⁰, 2.25⁰, 3⁰, 3.75⁰, 5⁰, 6⁰, 7.5⁰, 10⁰, 15⁰, 30⁰}.
Proposal 1:	15⁰ measurement grid step size is doable for 2AoA spherical coverage for both sine weighting and Clenshaw Curtis weighting.
Proposal 2:	the probe location should be on the measurement grid w.r.t UE coordination
Proposal 3:	clarification is needed regarding AoA1 and AoA2 in the test procedure to avoid misunderstanding
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