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1. Introduction

The issue of the range of declaration of the EIRP accuracy requirement has been discussed at the last few meetings. In RAN4#73 a way forward [1] was approved and the following open issue was identified:
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

This is contribution discusses the 3 open issues listed above.
2. Discussion
2.1 The number of beam pointing directions needed to define the range
For the AAS BS without the capability of beam steering, it was generally agreeable in the past meetings that only one point needs to be declared. For AAS capable of beam steering,  there are 5 candidate points for declaration, as shown in Fig. 1, where t_zero and t_zero represent the zero steering direction in horizontal and vertical direction, respectively, and t_min/t_max and t_min/t_max represent the minimum/maximum vertical and horizontal beam steering angles. The zero steering direction refers to beam pointing direction corresponding to the maximum configurable EIRP value of the beam. 
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Disagreement on AAS capable of beam steering arose for there were attempts to reduce the number of declared points to less than 5 taking into account symmetrical design etc. Scenarios that may lead to the attempt were listed in Figure 2. 
[image: image4.png]i Ht_zero)

Vertical tilting angle (deg)

0 ; i i (¢t_zerq'l et_min%)
-40 -30 -20 -10 0 10 20 30 40
Horizontal steering angle (deg)





[image: image2]
It should be noted that the combination of the listed 3 cases in Fig.2 may also happen. 
· If the AAS is capable of steering along one axis and the arrays are symmetrical, it may be argued that only 2 points need to be declared, i.e., (t_zero, t_min) or (t_zero, t_max), and  (t_zero, t_zero) for vertical steering;

· If the AAS is capable of steering along one axis (e.g., along vertical direction) and the arrays are dissymmetric, it may be argued that only 3 points need to be declared, i.e., (t_zero, t_zero), (t_zero, t_min), and (t_zero, t_max);
· If the AAS is capable of steering along both axes and point overlapping exists, like the case “c” in Fig. 2, it may be argued that only 4 points need to be declared;
· If the AAS is capable of steering along both axes and there is neither symmetrical array design nor point overlapping, it may be acceptable to declare all the 5 points.   
Taking into account also AAS without capability of steering, the number of points needs to declare may vary from 1~5 depending on specific AAS design.
Observation 1: The number of points need to declare may vary from 1~5 depending on specific AAS design.

There are three possible options to deal with the problem:
1 Specifying the requirement case by case by categorizing all possible AAS designs.
2 Fixing the number of points to declare irrespective of the AAS design.

3 Categorizing all possible AAS designs into 2 groups following whether it is capable of beam steering or not. For AAS without the capability of steering, only one point (t_zero, t_zero) is declared. For the AAS capable of steering, the number of declared points is fixed to the maximally possible value (i.e., 5) to make it adaptable to all possible AAS designs. 
The option  eq \o\ac(○,3) actually mixes the option  eq \o\ac(○,1) and  eq \o\ac(○,2), and is considered to provide a better compromise. For conformance test, in case of symmetrical array design and point overlapping, the number of test points can be reduced. For example, in case of steering only along vertical axis (case “a” in Fig. 2), since (t_zero, t_zero) and (t_min, t_zero) and (t_max, t_zero) overlap with (t_zero, t_zero), their test can be omitted. If further the AAS array design is symmetrical for point (t_zero, t_min) and (t_zero, t_max), testing either of them is considered to be acceptable.
Proposal 1: For AAS without the capability of beam steering, only one point (t_zero, t_zero) is declared and tested.
Proposal 2: For AAS capable of beam steering, 5 points, (t_zero, t_zero), (t_zero, t_min), (t_zero, t_max), (t_min, t_zero), (t_max, t_zero) are declared. 
a.  In conformance test, if multiple points have declared  symmetry, only one point is tested.

b.  In conformance test, if multiple points overlap, only one point is tested.

2.2 How the range is interpreted and how the EIRP values to which the accuracy applies may be known
There is no doubt that the declared points should be included in the range. Concerning how to derive the EIRP value, there are several concerns regarding the interpolation method. It seems impossible to specify the interpolation function(s) in 3GPP, which would constrain the AAS design. Another option would be that vendor provides the interpolation function based on their AAS design. If the vendor can provide the interpolation function, it should be better to provide the EIRP value directly, for example, in the form of contours as shown in Fig.3. 

Observation 2:  The EIRP value is better to be declared by vendor, e.g., in the form of contours.
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3. Conclusion
This contribution discusses the 3 open issues in [1] and presented the following observations and proposals:
Observation 1: The number of points need to declare may vary from 1~5 depending on specific AAS design.

Proposal 1: For AAS without the capability of beam steering, only one point (t_zero, t_zero) is declared and tested.
Proposal 2: For AAS capable of beam steering, 5 points, (t_zero, t_zero), (t_zero, t_min), (t_zero, t_max), (t_min, t_zero), (t_max, t_zero) are declared. 
a.  In conformance test, if multiple points have declared  symmetry, only one point is tested.

b.  In conformance test, if multiple points overlap, only one point is tested.

Observation 2:  The EIRP value is better to be declared by vendor, e.g., in the form of contours.
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Fig. 1	5 candidate points for declaration for AAS capable of steering





Fig. 2	Scenarios that may lead to attempt to reduce the number of declared points





Fig. 3	EIRP simulation result of an 4x10 AAS with antenna pattern given in TR37.840








