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Introduction
In previous RAN4 meeting, steady progress has been made for this WI as recorded in WF [1]. Still, final decision on core requirements is still pending for further discussion. Some of remaining issues are excerpted as below.  
	’Combining method’ to compute Pregional in metric
For UEs required to fulfil a requirement on the probability for 2AoA reception, the metric for a given AoA separation is the spatial average:

Pregional(1,1)  is given by:
	Option 1 – arithmetic mean combining
	

	Option 2 – OR combining
	



AoA offsets to be specified for the UE RF requirement 
Proposals:
· Option 1: UE vendors declare 2 AoA offsets for meeting requirement, one from {30⁰, 60⁰, 90⁰} and one from {120⁰, 150⁰} respectively.
· Option 2: 2 AoA offsets are specified in the standard as test conditions, ex; 60⁰ and 150⁰ respectively. 
· Option 3: UE vendors declare 1 AoA offset from {30⁰, 60⁰, 90⁰, 120⁰, 150⁰} for meeting requirement.
· Option 4: requirements for 2 AoA offsets are specified, e.g. 60⁰ and 150⁰. UE vendors can declare which offset to test for meeting the requirement.
· Option 5: requirements for 2 AoA offset ranges are specified, one for {30⁰, 60⁰, 90⁰} and the other for {120⁰, 150⁰}. UE vendors can declare only one offset to test for meeting the requirement of the corresponding range.

NTC vs ETC 
Motivation:
2AoA spherical coverage requirements shall be verified under normal temperature condition. When coming to spherical coverage requirement of multiple AoAs, due to more complicated test system, it is not only difficult but also not necessary to verify the 2AoA spherical coverage requirements with ETC conditions.


In this contribution, we would like to share our views regarding the remaining issues.
Discussion
On the core requirement 
In previous meeting, a difficult situation is that more options as aforementioned were proposed. We would like to try down selection based on our simulation results as in the below table. Aligned with what has been agreed before, we consider three types of antenna module location, which are “left+right”, “back+left” and “back+right”. We also traverse all three specified UE orientations.  
Table 1. Pass ratio for PC3 UE
	
	          Antenna module location
AoA offset
	left+right
	back+left
	back+right

	UE facing positive direction of X-axis
	30
	14.03%
	14.51%
	23.72%

	
	60
	20.81%
	21.74%
	28.48%

	
	90
	19.06%
	15.65%
	26.54%

	
	120
	29.12%
	8.58%
	19.60%

	
	150
	28.11%
	7.52%
	6.87%

	
	180
	21.02%
	6.34%
	1.19%

	UE facing positive direction of Y-axis
	30
	13.40%
	14.10%
	23.43%

	
	60
	19.57%
	20.64%
	27.45%

	
	90
	17.80%
	14.62%
	26.47%

	
	120
	30.64%
	8.82%
	19.10%

	
	150
	29.67%
	7.87%
	6.51%

	
	180
	22.94%
	6.93%
	1.66%

	UE facing positive direction of Z-axis
	30
	7.78%
	17.96%
	21.51%

	
	60
	18.35%
	30.62%
	33.96%

	
	90
	34.38%
	35.66%
	38.78%

	
	120
	45.19%
	30.91%
	35.35%

	
	150
	42.53%
	17.25%
	17.17%

	
	180
	22.55%
	6.29%
	1.50%


We adopt “OR combining” instead of “arithmetic method” for the evaluation of pass ratio mainly based on the following considerations. It was agreed that the requirement and verification will be applied to both two AoAs rather than single AoA. To our understanding, this is aligned with the intention of this feature, which is to standardize the RF requirements and test method that can accommodate feasible implementations for 2 AoAs simultaneous reception. Follow this logic, the “OR combining” can properly reflect the UE capability under simultaneous reception mode while the “arithmetic method” would be over stringent currently but may be considered if more AoA and/or advanced test framework will be studied in the future. Thus we have the following proposal.               
Proposal 1: Adopt the “OR combining” for the 2 AoA simultaneous reception spherical coverage requirement’s metric computation. 
As for the core requirement, we think both Option 3 and Option 5 can be considered. Because skipping some AoA offsets (Option 2 and 4) cannot be justified since it has been studied that there is no obvious pattern for AoA offset distribution. While it is time consuming for the UE to be verified for two AoA offsets and it would be contrary to the fact that a certain antenna module location can only acquire qualified performance to a specific AoA offset regardless the same or different ratio will be considered (Option 1). Therefore we derive the following proposal from our simulation results.
Proposal 2: Adopt one of the below definitions for the 2 AoA simultaneous reception spherical coverage requirement.   
· Alt. 1: UE declares one AoA offset within the group {30⁰, 60⁰, 90⁰, 120⁰, 150⁰} for meeting the requirement and only one ratio [25%] is shared for all AoA offsets.   
· Alt. 2: UE declares one AoA offset within the group {30⁰, 60⁰, 90⁰, 120⁰, 150⁰} for meeting the requirement and define [15%] for {30⁰, 60⁰, 90⁰} and [35%] for {120⁰, 150⁰}, respectively.

On the temperature condition for verification
To our knowledge, normal condition is applied for the legacy requirement verification as specified in TS38.101-2. It would be hard to understand the necessity for utilizing ETC considering that this feature is targeting for more complex implementation from both UE and TE perspective. Therefore, we prefer NTC unless reasonable justification can be provided.    
Proposal 3: Adopt NTC for the 2AoA spherical coverage requirements verification.

Conclusion
In this contribution we discussed on the RF requirements for FR2 UE Multi-Rx, we have the following proposals: 
Proposal 1: Adopt the “OR combining” for the 2 AoA simultaneous reception spherical coverage requirement’s metric computation. 
Proposal 2: Adopt one of the below definitions for the 2 AoA simultaneous reception spherical coverage requirement.   
· Alt. 1: UE declares one AoA offset within the group {30⁰, 60⁰, 90⁰, 120⁰, 150⁰} for meeting the requirement and only one ratio [25%] is shared for all AoA offsets.   
· Alt. 2: UE declares one AoA offset within the group {30⁰, 60⁰, 90⁰, 120⁰, 150⁰} for meeting the requirement and define [15%] for {30⁰, 60⁰, 90⁰} and [35%] for {120⁰, 150⁰}, respectively.
Proposal 3: Adopt NTC for the 2AoA spherical coverage requirements verification.
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