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Introduction
RAN4 is making progress on the terms for defining the EIRP accuracy requirements for AAS base stations.  Agreements have been made on issues including the required number of reference points and rules for declaring the orientation of the reference points relative to the DUT [1].
On open issue remains regarding the interpretation of the requirement for orientations other than the agreed reference points. This paper provides consideration of the candidate interpretations and recommends the selection of one of the candidates.
Discussion

As stated in [1], the following issue has been cited:
The absolute EIRP level is declared separately at each declaration point and is separately subject to the accuracy requirement.

One of the following options needs to be decided

Option 1:

The EIRP accuracy requirement is only valid at these points

Option 2:

Within one or more areas (i.e. a 2D range of beam pointing directions) bounded by these points, EIRP accuracy is met. For this option, the following is FFS:

· Whether the vendor provides the EIRP profile or at least a minimum EIRP within the beam range
· How the range of steering angle combinations for which the requirement is applicable is defined:

· By means of joining the declared points with straight lines when projected onto an x-y axis, and assuming that all steering angle combinations enclosed by the lines that the BS is capable of are subject to the requirement

· By means of joining the declared points with ellipses

· By means of a vendor declaration of the steering angle combinations for which the requirement is applicable

· The impact of the above bullets on the accuracy
To consider the advantages and disadvantages of the two options, we consider the case of a switched-beam system employing very narrow beams. An example ground coverage pattern is shown in Figure 1, where each ellipse is considered to be the coverage area for a given beam. 
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Figure 1. 2D ground coverage pattern of a switched-beam system
Assume that for the above system, the EIRP reference points are declared at the extremes of the steering range. 

The EIRP accuracy requirement is obviously understood to be valid at the declared reference points. However, claiming conformance to the accuracy requirement at any arbitrary point other than a declared reference point is meaningful only if there is also an EIRP specification (declaration) at that point. As Figure 1 demonstrates, the specification of EIRP for interior points may be a challenging task.

Several alternatives to specify the EIRP are considered.
1. Assume a single EIRP value which is valid at all reference points and all points within the declared coverage area. 

2. Assume that the EIRP at points within the declared coverage area can be predicted using an interpolation formula to derive the predicted EIRP based on the EIRP declared (or measured) at the reference points.

3. Require that EIRP be declared not only at the required reference points but also within the declared coverage area, for example on a grid which sub-divides the coverage area.
The first alternative is acceptable provided the accuracy requirement is sufficiently wide (loose) to accommodate not only device-to-device variation but also wide enough to accommodate EIRP variation over the range of coverage. This implies an accuracy requirement which is much looser than the existing ±2.0 dB. However, this direction for the accuracy requirement is contrary to many prior discussions suggesting that ±2.0 dB is already too loose.
The second alternative requires consensus on a formulation for deriving the interpolation formula. This option may be acceptable, but it requires some additional leniency in the accuracy requirement to allow for deviation from the interpolation formula. However, it may be difficult to derive a reasonable allowance due simply to mathematical/statistical uncertainties introduced to the requirement by adopting an interpolation formula.
The third alternative is possibly an improvement on the second alternative by potentially allowing a simpler interpolation formula. However, it necessarily requires more effort if there is an intention to verify compliance to the requirement in the interior of the coverage range. Also, if there is a declared EIRP for multiple internal points, then it can also be said that those points can also be considered as reference points. This seems to cancel any benefit from limiting the number of reference points for the declaration. Finally, it also requires additional leniency in the accuracy requirement for the same reasons as the second alternative.
What is not immediately obvious from this discussion is that all of the alternatives implicitly place requirements on not only beam steering accuracy but also beam steering granularity. If, for example, the required grid spacing for alternative 3 was based on dividing the coverage area by a given factor, that factor disadvantages a system which covers the system with a granularity that doesn’t conveniently map to the specified grid factor.

Conclusions

Specification of EIRP accuracy within the coverage area raises additional issues which implicitly place additional requirements on the AAS base station and complicate the EIRP accuracy requirement. We therefore recommend that RAN4 adopt Option 1, i.e., 
The absolute EIRP level is declared separately at each declaration point and is separately subject to the accuracy requirement. The EIRP accuracy requirement is only valid at these points.
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