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Introduction
[bookmark: _GoBack]This contribution is highlighting the need to perform the AoA selection process separately for Type 1 and Type 2 requirements.
Fine and Rough Beams
The FR2 Testability TR is outlining three different RRM scenarios in Clause 6.2.1.4.2 of [1]:
	The following Scenarios for RRM requirements have been identified and can be supported by the NR RRM Test Methods:
-	Scenario 1: 
-	RRM requirement with single Angle of Arrival (1 AoA) with signal and noise coming from RX beam peak direction.
-	Scenario 2: 
-	RRM requirement with single Angle of Arrival (1 AoA) with signal and noise coming from RX non-beam peak direction.
-	Scenario 3: 
-	RRM requirement with two Angle of Arrivals (2 AoAs).


Only Scenario 3 with 2 AoAs is further considered in this contribution. The AoA selection process is outlined at a very high level in [1]:
	For selecting the testing direction (AoA to test the requirement) fulfilling certain preconditions, two methods are feasible from the perspective of RRM baseline measurement setup, as follows:
-	Method 1: Run a pretest in the RRM baseline measurement system to identify all the directions (with a given spatial granularity) at which the UE fulfils a given precondition (e.g. spherical coverage EIS). The testing directions are then chosen out of the valid directions, following a given rule. The precondition to be fulfilled, and the rule how to select the testing direction out of the valid directions, are specified in the test description.   
-	Method 2: For each given potential direction, test first a given precondition (e.g. minimum TP for a given power), which validates the direction as valid for testing or not. If the direction is valid, test the requirement, if not, jump to the next potential direction following a given rule. The rule how to select the potential directions and the precondition to validate them as testing direction, are specified in the test description.


For the Scenario 3, either method could be used to determine a set of AoAs that meet given rules. Special care will be required to match the selection of AoAs to the types of RRM requirements, i.e., Type 1 and Type 2 as outlined in [1]


	The following Types of RRM requirements have been identified and can be supported by the NR RRM Test Methods:
-	Type 1: 
-	RRM requirements defined under the assumption that the UE is using “Fine” UE RX beams.
-	“Fine” UE RX beams are the beams used by the UE to perform PDSCH reception and used to define UE RF requirements (e.g. EIS, EIS spherical coverage)
-	Type 2: 
-	Requirements defined under the assumption that the UE is using “Rough” UE RX beams.
-	“Rough” UE RX beams are the beams which the UE is using for RRM measurements (e.g. for SSB measurements)


A suitable AoA selection process based on Method 1 and for Type 1 has been outlined in [2]:
	1. Select the largest separation between RRM baseline probes (relative angle = 150o)
2. Select PolLink,AoA1 (Link polarization of Probe 1) to be θ
3. Select PolLink,AoA2 (Link polarization of Probe 2) to be θ
a) Position the device to meet orientation (1,1)
b) Connect SS to AoA1 with PolLink,AoA1
c) Allow the UE to form the beam (dwell time)
d) Determine whether the UE meets the EIS spherical requirement for UE orientation (1,1) with Probe AoA1 and PolLink,AoA1= PolMeas,AoA1
e) If EIS (AoA1,1,1, PolLink,AoA1) meets the spherical coverage requirement
i) Connect SS to AoA2
ii) Allow the UE to form the beam (dwell time)
iii) Determine whether the UE meets the EIS spherical requirement for UE orientation (1,1) with Probe AoA2 and PolLink,AoA2= PolMeas,AoA2
f) If EIS (AoA1,1,1, PolLink,AoA1) and EIS (AoA2,1,1, PolLink,AoA2) pass the spherical coverage requirements, use this set for the RRM dual active probe scenario test cases. 
g) If the EIS (AoA1,1,1, PolLink,AoA1) and EIS (AoA2,1,1, PolLink,AoA2) do not pass the spherical coverage requirements, move to the next UE position/orientation (2,2) and perform steps a-f. 
h) If none of the UE positions/orientations (i,i) yield passing sets of EIS spherical coverage results, change PolLink,AoA2 (Link polarization of Probe 2) to φ and perform steps a-g
i) If none of the UE positions/orientations (i,i) yield passing sets of EIS spherical coverage results, change PolLink,AoA1 (Link polarization of Probe 1) to φ and perform steps a-h
j) If none of the UE positions/orientations (i,i) yield passing sets of EIS spherical coverage results, change PolLink,AoA2 (Link polarization of Probe 2) to θ and perform steps a-i
k) If none of the UE positions/orientations (i,i) yield passing sets of EIS spherical coverage results, change PolLink,AoA2 (Link polarization of Probe 2) to θ and perform steps a-j
l) Reduce the separation between RRM baseline probes by 30o and perform steps a-l until a passing set of EIS spherical coverage results is found


Here, it is important to point out that any given direction might be able to satisfy a given pre-condition for the fine beam but not necessarily the rough beam or vice versa. An example of such behaviour is outlined in Figure 1 where in AoA direction 1, AoA1, the UE has a high-gain fine beam but a low-gain rough beam, while in AoA direction 2, AoA2, the UE has a low-gain fine beam but a high-gain rough beam. This outlined behaviour might be unintended and most UE/chipset vendors would try to design the antenna arrays with fine and rough beams that scale proportionally, i.e., a good (poor) fine beam will have a good (poor) rough beam. However, loading of the antenna not anticipated during the antenna design stage, e.g., finger, phone case, or body loading in real-world environments or support structure loading in lab testing environments, could result in the behaviour illustrated in Figure 1.
[image: ]
[bookmark: _Ref1074346][bookmark: _Ref1074337]Figure 1: Illustration of Fine and Rough Beams in two AoAs

It is therefore essential to perform the AoA selection process separately for Type 1 and Type 2 requirements.
[bookmark: _Ref1077998]Proposal 1: Perform the AoA selection process separately for Type 1 and Type 2 requirements.  
Conclusion
The following observations and proposals were made in this contribution
Proposal 1: Perform the AoA selection process separately for Type 1 and Type 2 requirements.
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