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Introduction
In RAN4#108bis, 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
Step size of measurement grid
In RAN4#108bis, RAN4 discussed the step size of measurement grid for the multi-Rx RF testing. The following WF was captured in [1]. 
	Issue 1-1-1: Step size of the measurement grid
· Proposals
· Proposal 1 (vivo, Qualcomm, CAICT): Take 10deg as the starting point of step size for measurement grid. Testing time comparison between 10deg and 15deg step size should be considered.
· Proposal 2 (Samsung):  15deg step size can be considered as starting point and further check 30deg step size.
· Proposal 3 (OPPO): 10-degree and 15-degree step sizes can be considered as down-selected options for further discussion.
· Agreement:
· Take the 10deg and 15deg as the starting point of step size for measurement grid.
· Encourage companies to evaluate the worst case antenna configuration of 6x2 for further analysis.



In this section, we provide the simulation results in Table 1 and Table 2 with 10deg and 15deg step size for 6x2 antenna configuration. As the comparison, the simulation results for 4x2 antenna configuration are also provided in Table 3 and Table 4. The data highlighted by Green is the candidate declared AoA offset.

Table 1: Absolute gap compared to 1deg step size for 6*2 Antenna configuration 
	Adjacent modules with 6*2 antenna configuration

	 
	 
	30
	60
	90
	120
	150
	180

	OR
	10deg
	 
	0.10%
	-0.20%
	0.40%
	0.50%
	0.00%

	OR
	15deg
	 
	1.40%
	0.50%
	2.70%
	2.70%
	1.80%

	Arithmetic
	10deg
	 
	-0.10%
	-0.30%
	0.20%
	0.20%
	0.00%

	Arithmetic
	15deg
	 
	1.10%
	0.60%
	1.30%
	2.00%
	1.80%

	Opposite sides modules with 6*2 antenna configuration

	 
	 
	30
	60
	90
	120
	150
	180

	OR
	10deg
	 
	0.80%
	-1.30%
	-2.60%
	-1.60%
	-2.00%

	OR
	15deg
	 
	1.90%
	2.50%
	-1.30%
	-2.10%
	1.00%

	Arithmetic
	10deg
	 
	0.40%
	-0.60%
	-1.00%
	-1.40%
	-2.00%

	Arithmetic
	15deg
	 
	0.90%
	1.30%
	0.30%
	-0.90%
	1.00%



Table 2: Relative ratio compared to 1deg step size for 6*2 Antenna configuration 
	Adjacent modules with 6*2 antenna configuration

	 
	 
	30
	60
	90
	120
	150
	180

	OR
	10deg
	 
	0.39%
	-0.60%
	1.13%
	2.00%
	0.00%

	OR
	15deg
	 
	5.49%
	1.49%
	7.63%
	10.80%
	13.95%

	Arithmetic
	10deg
	 
	-0.70%
	-1.76%
	1.13%
	1.46%
	0.00%

	Arithmetic
	15deg
	 
	7.75%
	3.53%
	7.34%
	14.60%
	13.95%

	Opposite sides modules with 6*2 antenna configuration

	 
	 
	30
	60
	90
	120
	150
	180

	OR
	10deg
	 
	57.14%
	-9.22%
	-6.63%
	-3.29%
	-4.02%

	OR
	15deg
	 
	135.70%
	17.73%
	-3.32%
	-4.32%
	2.01%

	Arithmetic
	10deg
	 
	57.14%
	-8.57%
	-4.93%
	-3.89%
	-4.02%

	Arithmetic
	15deg
	 
	128.60%
	18.57%
	1.48%
	-2.50%
	2.01%



Table 3: Absolute gap compared to 1deg step size for 4*2 Antenna configuration 
	Adjacent modules with 4*2 antenna configuration

	 
	 
	30
	60
	90
	120
	150
	180

	OR
	10deg
	 
	0.10%
	0.20%
	0.80%
	0.60%
	0.00%

	OR
	15deg
	 
	1.60%
	0.30%
	2.60%
	2.60%
	1.50%

	Arithmetic
	10deg
	 
	-0.10%
	0.10%
	0.40%
	0.20%
	0.00%

	Arithmetic
	15deg
	 
	1.20%
	0.10%
	1.30%
	1.90%
	1.50%

	Opposite sides modules with 4*2 antenna configuration

	 
	 
	30
	60
	90
	120
	150
	180

	OR
	10deg
	 
	1.20%
	0.10%
	-1.10%
	-0.70%
	-1.30%

	OR
	15deg
	 
	1.50%
	0.40%
	-3.20%
	-2.80%
	-2.20%

	Arithmetic
	10deg
	 
	0.60%
	0.10%
	-0.20%
	-0.50%
	-1.30%

	Arithmetic
	15deg
	 
	0.70%
	0.30%
	-0.90%
	-1.90%
	-2.20%



Table 4: Relative ratio compared to 1deg step size for 4*2 Antenna configuration 
	Adjacent modules with 4*2 antenna configuration

	 
	 
	30
	60
	90
	120
	150
	180

	OR
	10deg
	 
	0.40%
	0.60%
	2.25%
	2.39%
	0.00%

	OR
	15deg
	 
	6.32%
	0.90%
	7.32%
	10.36%
	11.36%

	Arithmetic
	10deg
	 
	-0.71%
	0.59%
	2.26%
	1.45%
	0.00%

	Arithmetic
	15deg
	 
	8.51%
	0.59%
	7.34%
	13.77%
	11.36%

	Opposite sides modules with 4*2 antenna configuration

	 
	 
	30
	60
	90
	120
	150
	180

	OR
	10deg
	 
	171.00%
	0.70%
	-2.70%
	-1.40%
	-2.60%

	OR
	15deg
	 
	214.00%
	2.70%
	-7.90%
	-5.80%
	-4.40%

	Arithmetic
	10deg
	 
	150.00%
	1.37%
	-0.97%
	-1.38%
	-2.61%

	Arithmetic
	15deg
	 
	175.00%
	4.10%
	-4.40%
	-5.20%
	-4.40%



Observation 1: For 6*2 antenna configuration, the biggest gap between 10deg and 15deg step size is 2.3% for absolute value and 5.5% for the relative ratio.
Observation 2: For multi-Rx UE RF testing, the DL power is not decreasing which is to measure with a fixed step size that will significantly reduce the testing time compared to legacy EIS/EIS spherical coverage testing.
Proposal 1: RAN4 to adopt 10deg as the step size of measurement grid for multi-Rx UE RF testing.
UE orientation options for multi-Rx UE RF testing
Based on the simulation assumptions and decisions in RF core requirements session, 9 UE orientations in J.3.X of TS 38.101-2 need to be considered for the UE RF testing [1]. But we noticed that the following alignment is missing in the current testing discussion which will limit the candidate UE orientations. The additional alignment option shown in Figure 2.2-1 would bring the total number of UE orientations to 12, and would give UEs more flexibility to find the optimal orientation with different implementation.
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Figure 2.2-1: The missing alignment option 
Meanwhile, to avoid the potential blocking by fixture or positioner, the re-positioning concept should be adapted for multi-Rx testing that means the re-positioning should be able to apply for each of the 12 UE orientations.
Proposal 2: The additional alignment option shown in Figure 2.2-1 should be considered together with 9 UE orientation in J.3.X of TS 38.101-2. The total number of UE orientations is 12.
Proposal 3: Re-positioning should be able to apply for each of the 12 UE orientations.
Conclusions
In this paper, we discuss the test methods for UE RF for multi-Rx UE. The following observations and proposals are made:
Observation 1: For 6*2 antenna configuration, the biggest gap between 10deg and 15deg step size is 2.3% for absolute value and 5.5% for the relative ratio.
Observation 2: For multi-Rx UE RF testing, the DL power is not decreasing which is to measure with a fixed step size that will significantly reduce the testing time compared to legacy EIS/EIS spherical coverage testing.
Proposal 1: RAN4 to adopt 10deg as the step size of measurement grid for multi-Rx UE RF testing.
Proposal 2: The additional alignment option shown in Figure 2.2-1 should be considered together with 9 UE orientation in J.3.X of TS 38.101-2. The total number of UE orientations is 12.
Proposal 3: Re-positioning should be able to apply for each of the 12 UE orientations.
References
[1] R4-2317002, WF on FS_NR_FR2_OTA_en, Qualcomm, RAN4#108bis, October 2023.
[2] R4-2316507, Discussion on RF test method for FR2 multi-Rx UE, Qualcomm, RAN4#108bis, October 2023
1

3

image1.png
Missing 4 variant for alignment option 1

¥




