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1. Introduction
In the last meeting, several new issues for UE orientation were raised [1]:

(New) Issue 1-3-1: UE orientations/alignment options for multi-Rx RF testing:
· Agreement
· Further discussions are needed in next meeting:
· On the definition of UE orientation/alignment options for multi-RX RF testing. 
· Based on the decisions in RF core requirements session, the 9 orientations in J.3.X of TS 38.101-2 need to be considered as starting orientation for testing.
· Further study whether the re-positioning concept must be adapted for multi-RX
· The position of AoA1 with respect to the coordinate system in the starting orientation (theta=0, phi=0) can be further studied

We further provide our analysis on re-positioning procedure.
2. Discussion
In the legacy single AoA test, the re-positioning procedure is used to avoid the blockage issue. The re-positioning can be used because in single AoA test, the test system can traverse all AoAs. The repositioning procedure just split the AoA into to 2 hemispheres and test each of them sequentially. Considering in multi-Rx test system, the zenith angles , so the only way to cut the sphere is  and , as shown in Figure 1
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Figure 1 Two hemispheres for multi-Rx (left) and single AoA (right)

Observation 1: The hemisphere division for multi-Rx is different from single AoA test. 

For 2 AoA test system, due to lack of full degree of freedom, only part of AoA pair can be tested and the AoA pairs are closely related to the relative position between antenna modules of UE and probes in test system. To further show whether re-positioning procedure still works in multi-Rx system, one of the simplest ways to do is to compare the performance when the initial UE orientation is before re-positioning and after re-positioning. The simulation results are shown in below:

Table I UE performance comparison between before/after re-positioning
	AoA offset
	Overall probability
	Initial UE orientation
	Overall probability
	Initial UE orientation

	30
	7.2%
	[image: ]
	5.7%
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	60
	9.3%
	
	8.3%
	

	90
	7.5%
	
	8.1%
	

	120
	7.3%
	
	6.7%
	

	150
	8.8%
	
	8.1%
	

	AoA offset
	Overall probability
	Initial UE orientation
	Overall probability
	Initial UE orientation

	30
	9.8%
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	9.6%
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	60
	18.0%
	
	21.0%
	

	90
	20.6%
	
	25.1%
	

	120
	17.7%
	
	20.8%
	

	150
	10.3%
	
	11.7%
	



	AoA offset
	Overall probability
	Initial UE orientation
	Overall probability
	Initial UE orientation

	30
	11.1%
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	10.7%
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	60
	20.2%
	
	18.5%
	

	90
	23.0%
	
	21.7%
	

	120
	19.7%
	
	18.0%
	

	150
	15.5%
	
	14.1%
	



The results show that UE performances will change after re-positioning, so for multi-Rx test, the current re-positioning will bring unexpected performance degradation and cannot be applied directly.

Observation 2: current re-positioning of single AoA may bring unexpected performance degradation in multi-Rx system.

Since the multi-Rx requirement is verified by a pass/fail test, the either of the probes obscured by the pedal will lead to related test point fail the test, so we think the re-positioning is still needed but need to be redesigned for multi-Rx system. 

Proposal: The re-positioning procedure to avoid blockage need to be redesigned for multi-Rx test system.

3. Conclusion

Observation 1: The hemisphere division for multi-Rx is different from single AoA test. 

Observation 2: Current re-positioning of single AoA may bring unexpected performance degradation in multi-Rx system.

Proposal: The re-positioning procedure to avoid blockage need to be redesigned for multi-Rx test system.
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