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Introduction
A way-forward on EIRP declaration for AAS was approved during RAN4-73 [1]. The open issues are mainly concerned with the minimum number of beams which must be declared for a compliant implementation, and how those beams should be selected. Specifically,
The following open issues exist:

1. The number of beam pointing directions needed to define the range (as indicated in points 3 above). 

a. Disagreement is limited to whether there are 2,3 or 5 beam pointing directions i.e. no more than 5 are mandatory. 
2. How the range in point 3 is interpreted, some possible interpretations are:

a. Points only

b. Axis between points only

c. Rectangle around points

d. Diamond between points

e. Other…..

3. How the EIRP values in point 3 to which the accuracy applies may be known, a non-exhaustive list of options is:

a. By declaration

b. By interpolation between declared points

c. Part of product description
Discussion

1. The number of beam pointing directions needed to define the range (as indicated in points 3 above). 

a. Disagreement is limited to whether there are 2, 3 or 5 beam pointing directions i.e. no more than 5 are mandatory. 
For the purposes of this paper, the three choices are interpreted as presented in Figure 1. From left to right, the choices are

a. two beams, one representing the maximum uptilt and the other representing the maximum downtilt direction;
b. a beam aligned with the boresight of the antenna and two beams representing endpoints of the steering directions in the downtilt direction; and

c. a beam aligned with the boresight of the antenna and four beams representing endpoints of the steering directions in both uptilt and downtilt directions.
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Figure 1 Interpretation of choices for number of beams (2, 3 and 5)
The left-most diagram in Figure 1 represents e.g., a single-column system which only supports elevation steering, or possibly vertical cell splitting. The middle diagram represents a system which supports azimuth steering and downtilt. The right-most diagram represents a system which supports both full azimuth and elevation steering. We acknowledge that other possible interpretations would be equally valid, but these diagrams illustrate the following points.
If the AAS specification is to be inclusive, it should support requirements for systems which only implement elevation steering. Therefore, the system represented by the left-most figure should not be excluded. 
The middle and right-most diagrams illustrate e.g., a multi-column array which implements both azimuth and elevation steering. The middle diagram illustrates azimuth steering is demonstrated either side of boresight, but only downtilt is demonstrated in elevation. On the other hand, both azimuth and elevation steering are demonstrated in the right-most diagram. It is possible that the degree of uptilt is exaggerated in the rightmost figure as electronic uptilt seems to be a rare use case for AAS.
Characterization using 5 declared beams may be a more complete characterization of the steering range of an AAS base station, but it seems redundant. Characterizing the uptilt direction may not be of any practical use. However, it seems equally unsatisfying to characterize both extents of azimuth steering but only one for elevation steering.
As noted above, these diagrams are only possible interpretations. A second interpretation of the 3-beam cases is illustrated in Figure 2. This figure illustrates the orientation of the beams to indicate both maximum azimuth and elevation steering.
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Figure 2 Alternate interpretation for the 3-beam case

The declarations implied by Figure 2 can be assumed to demonstrate the full steering range in both azimuth and elevation, but only if it is accepted that the steering performance is symmetric about both the horizontal and vertical axes. This is likely true for many base stations which have a symmetric antenna layout. However, it does suggest that the declaration of three beams is sufficient for symmetric designs. Conversely, it suggests that more than three beams are necessary for non-symmetric designs. It is also necessary that the antennas in a symmetric layout are also driven in a symmetric manner.
Conclusion #1: It is proposed that three beams must be declared for symmetric designs, but five beams must be declared for non-symmetric designs.

2. How the range in point 3 is interpreted, some possible interpretations are:

a. Points only

b. Axis between points only

c. Rectangle around points

d. Diamond between points

e. Other…..
The range is naturally assumed to include the measurement point (a). The treatment of interpretations beyond that follow below.
3. How the EIRP values in point 3 to which the accuracy applies may be known, a non-exhaustive list of options is:

a. By declaration

b. By interpolation between declared points

c. Part of product description
It may be possible to derive an interpolation function which would predict EIRP performance between declared/observed beam directions. One option would be to curve-fit a polynomial function to intermediate EIRP values. Another option would be to derive a more accurate function based on some knowledge of the AAS design. However, a polynomial function would require more points to be characterized to adequately derive polynomial factors, and knowledge of one AAS design would not necessarily yield an interpolation function that would apply equally well to other designs. Deviations from actual performance would be acceptable if the accuracy window is made sufficiently large, but there is no agreement that the accuracy window is meant to accommodate systematic performance variations.
Conclusion #2: the relationship between the EIRP performance along the declared beams and the EIRP performance within the declared coverage area must be declared by the vendor as part of the product description.
Conclusions

Conclusion #1: It is proposed that three beams must be declared for symmetric designs, but five beams must be declared for non-symmetric designs.

Conclusion #2: the relationship between the EIRP performance along the declared beams and the EIRP performance within the declared coverage area must be declared by the vendor as part of the product description.
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