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Introduction
Issues related to the beam declaration that will accompany the EIRP declaration were listed in [1]. This paper takes up the discussion.
Discussion

It is assumed that an AAS will support dynamic control of the radiation pattern (i.e., beam steering). Open issues for beam declaration may be summarized as a) how the steering range is defined, b) how to write requirements which ensure that an implementation will provide coverage to the steering range and c) how to demonstrate that an implementation meets the requirements.
Steering Range: Several factors contribute to the beam steering limits for an AAS. These factors may be different for elevation and azimuth steering, but in general, as the beam is steered towards larger angles, the scan loss associated with the steering angle increases. The beam steering range may have a hard limit due e.g., to the directivity of the radiating elements, but the performance will in general degrade as the hard limit is approached. Thus, there is not a clear limit below which an antenna is said to be operational and beyond which an antenna is said to be inoperative. It is possible to arbitrarily select a limit (e.g., EIRP at beam centre is q dB below EIRP with no steering) for the purpose of standardization, but the value of the limit is debateable depending on the intended deployment of the base station and coverage goals
 Further, the scan losses for azimuth and elevation are cumulative. This means that the effective steering range in azimuth is greater when no elevation steering is applied than when elevation steering is applied (assuming use of an arbitrary scan loss limit to establish steering range). Azimuth scan loss and elevation scan loss will add in an implementation-specific manner.

Requirements: As noted above, the definition of “maximum” steering range is subject to the identification of an arbitrary threshold beyond which performance is deemed unacceptable. This threshold defines an aperture of operation when scanned across the usable range of azimuth and elevation angles. In general, this aperture is irregularly shaped.
in which The “four-corners” approach to defining maximum steering angles is an attempt to approximate the aperture of operation with a rectangle where the corners of the rectangle correspond to the maximum elevation angles above and below boresight in elevation and to the left and right of boresight in azimuth. Due to the cumulative effect of combined azimuth- and elevation-related scan loss, defining maximum steering angles using this rectangle necessarily produces a pessimistic estimate of the usable steering range of the AAS base station when less than maximum steering angles for both azimuth and elevation are applied.
Demonstration: If the steering range is defined using the four-corners approach, then the requirement could be constructed as a requirement on the EIRP present at the combination of declared maximum azimuth and elevation angles relative to the maximum EIRP present when no steering angle is applied.
Conclusions

The discussion of maximum steering range in connection with standards setting is based on the concept that an AAS base station should be able to demonstrate that it is capable of steering energy in a desired direction. However, this concept is ambiguous. Applications such as cell-splitting may have very specific requirements on supported steering angles and EIRP accuracy associated with the steered beams, whereas UE-specific beam-forming may have very different requirements.  The requirements for steering angles and associated EIRP accuracy are therefore application-specific. If the purpose of the standard is to demonstrate fitness of the base station for an application, then the standard requirements need only establish the conditions for demonstrating that the application requirements are met. It is therefore recommended that the question of maximum steering angles and metrics at those angles be left to the application, and the standard should only specify the terms under which meeting application requirements are met.
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7.1.3
The requirements

<Texts to be added that can be transformed as texts in specification>

The radiated transmit power of the AAS base station is distributed in the space by means of radiating and allocation of conducted power to single or multiple beams. The beam configuration and corresponding power allocated to each beam is application dependent.
The radiated transmit power per beam of the AAS base station is the mean power level for a manufacturer-declared AAS beam generated during the transmitter ON period. The minimum requirement for radiated transmit power shall be specified for one or more manufacturer-declared AAS beam(s). The AAS beam definition is described in section 7.1.1.
The number of AAS declared beams is for the manufacturer to declare. For each AAS beam, at least the maximum configurable EIRP value, along with the beam pointing direction and beam-width shall be declared. 

NOTE: The number of beam(s) is application dependent and is subject to manufacture declaration. 

NOTE: The declaration of multiple EIRP levels at multiple declared steering angles and steering angles values is application dependent and is subject to manufacturer declaration.
The minimum radiated transmit power requirements of AAS Base station are specified on the accuracy of the declared “maximum EIRP per carrier”.

The EIRP and its accuracy are defined for the declared beams when activated individually on all corresponding Radiated Elements and the requirements are placed per individual beam.
The radiated transmit power requirement shall be specified by the EIRP accuracy with which the declared EIRP level is met.
The maximum radiated transmit power of the AAS beam is the mean power level measured at declared beam pointing direction at the RF channels B (bottom), M (middle) and T (top) when configured for maximum EIRP value for a specific AAS beam of the supported frequency channels declared by the manufacturer.

In normal condition, the AAS base station maximum EIRP for each declared [cell-specific or UE specific] AAS beam shall remain within +[Xhigh] dB and –[Xlow] dB of the radiated output beam power declared by the manufacturer.

7.1.3.1
Maximum steering angles

The maximum steering angle associated with a declared AAS beam in azimuth is the azimuth angle at which the maximum EIRP for the declared AAS beam is [Y] dB less than the EIRP for the declared AAS beam with no steering applied where the value of Y is dictated by the intended application of the AAS base station.
The maximum steering angle associated with a declared AAS beam in elevation is the elevation angle at which the maximum EIRP for the declared AAS beam is [Z] dB less than the EIRP for the declared AAS beam with no steering applied where the value of Z is dictated by the intended application of the AAS base station.
The procedures for verifying operation at the limits of the intended application are the same as the procedures for verifying maximum EIRP of a declared beam where no steering is applied.
<end of text proposal>


