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1.
Introduction

During RAN4#74bis OTA sensitivity discussions continued.  During these discussions a term range of angles of arrival (RoAoA) was discussed and is now well understood.  This contribution is intended to illustrate the concept of “beams” in the uplink and the associated RoAoA from the conformance perspective.  
The simplest case of one RoAoA, it will lead to a minimum of 25 points of testing.  One of each of the extreme points (vertical and azimuth) will have 5 testing points.  Here we define the extreme points as the edges of where the RoAoA is defined by the vendor for the AAS.  In addition each extreme point declared for the AAS will also have its associated 5 testing points per AAS RoAoA.
2.
Discussion

As an example, assume the centre of the AAS is the origin of the coordinate system below, each extreme point of the RoAoA of where the declared sensitivity is met or exceeded (origin of circle and points 1, 2, 3 and 4) is shown in red below.  Points 1 and 2 represent the azimuth extreme steering angles, and similarly points 3 and 4 are the extreme steering angles in the vertical plane.
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Figure 1: Single set of RoAoA for an example AAS
At each of these 5 points explained above, another set of angles around this extreme point will need to be known where the centre of this point is one of the 5 extreme points.  Within this range is where the conformance test will take place to validate the sensitivity requirement is met.  The following two figures try to expand the example by first looking at the extreme point 1.  For this edge point of the AAS RoAoA, there are an associated 4 points in addition to the edge point itself.   
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Figure 2: Azimuth Range of Edge Azimuth point #1 (Shown in Figure 1) of AAS RoAoA
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Figure 3: Vertical Range of Edge Azimuth point #1 (Shown in Figure 1) of AAS RoAoA
The example here has defined the “centre” of the RoAoA in Figure 1, and expanded with a vertical and azimuth range for testing purposes, although this centre point is not needed to be defined for a RoAoA.  An AAS may have multiple defined RoAoA, here in this contribution we only have shown one RoAoA for simplicity of discussion.  Each RoAoA is characterised by 5 points at which within this range the OTA sensitivity is maximized.  
This is to say that as more RoAoA is increased the number of testing points increases by 25 per a RoAoA.  It is up to RAN4 to consider the number of RoAoA a vendor should declare keeping in mind that each range will increase the testing time significantly due to the fact that each RoAoA is 25 test points.   
To keep testing time to a minimum the RoAoA should not be electrically tilted, explained further in [1] then the number of testing points is 25 points.  For each of the red points in Figure 1, there is an associated 5 points of testing.  The centre point (the red point) would in theory be covered within this range shown in Figure 2 and 3.  Therefore a way to reduce the test time is to avoid testing these centre points.        

3.
Conclusions

This contribution has illustrated the 5 sensitivity testing points for each declared RoAoA for an AAS basestation.  It should also be taken into account that this method of declaring an RoAoA and associated 5 points for testing has the potential to rapidly increase time it requires for conformance testing.  
An easy way to reduce the test time is to not test the centre points as shown in Figure 1, but only the end range points shown in Figure 2 and 3.
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