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Introduction

An outcome of RAN4#69 was an agreement to pursue an OTA EIRP requirement for AAS base stations [1]. Beam declaration, declaration of multiple beams, beam characteristics and accuracy requirements were identified as issues for consideration in the course of defining the EIRP requirement. This paper presents considerations on the topic of beam declaration in relation to the scope of new 3GPP AAS specifications work.
Discussion

Similar to the 25/36/37.104 specifications, the purpose of a new AAS specification is to establish minimum RF characteristics and minimum performance requirements for 3GPP AAS base stations. The specifications are intended to provide for proper system operation and coexistence between systems. The specifications are not intended to guarantee system coverage.
Declarations vs. commercial information
Coverage planning for conventional base stations typically involves determining the EIRP which results when the transmitter power available at a base station antenna connector is applied through a known feeder system to an antenna system with known radiation characteristics. Antenna system radiation characteristics are typically provided by the antenna manufacturer. 3GPP does not publish specifications or requirements pertaining to antenna systems.
Concerns have been raised that AAS disrupts this process by integrating an (unknown) antenna system in the base station product. The concern is that without antenna specification data sheets, the operator will be unable to calculate EIRP and will therefore be unable to make coverage predictions. These concerns imply that manufacturers will not make pattern information available. This implication is far from obvious.
In fact, it may be expected that manufacturers will need to share a significant amount of information regarding the radiation patterns and capabilities with their customers. The type of information and level of detail should account for implementation-specific aspects. It is very difficult for 3GPP to anticipate these aspects, and RAN4 should therefore be very cautious in attempting to specify these aspects.
Mandatory declarations

It is envisioned that the AAS EIRP requirement will consist mainly of an accuracy requirement placed on a manufacturer’s EIRP declaration. The motivation for including an EIRP requirement in the AAS specification is to demonstrate the AAS base station ability to radiate RF power. It is therefore necessary to determine what constitutes a specification of minimum RF characteristics and performance with respect to EIRP.
Demonstration that the EIRP of the main beam meets the specified declared EIRP within the specified accuracy limits, combined with knowledge of the RF power applied to the antenna array and the 3 dB beamwidth of the array, is an adequate demonstration of ability of the AAS base station to radiate RF power. 
Regarding the topic of MIMO beams, it is observed that numerous options for implementing MIMO in an AAS base station exist. Options to be considered are the number of elements or size of the sub-array which is involved in forming a particular MIMO beam, resulting beam-width, the amount of power in a particular beam, the means for distributing power among MIMO beams and so on. It is observed that enumeration of all of the possible operational modes of an AAS base station will likely lead to a lengthy and complex declaration. Testing all of these declarations with no guarantee that any particular mode is of any value is burdensome and wasteful.
Beam Declaration

At a minimum, the EIRP accuracy requirement should therefore be placed on the total signal power received by a probe aligned with the bore sight of the AAS system. A declaration of built-in tilt may be necessary to properly define the bore sight of the AAS system. The probe should measure wide-band power.
Conclusions

AAS EIRP requirements should minimally be based on signals which must be present in all BS implementations. The EIRP requirement should therefore be focused on an accuracy requirement placed on the main beam. A declaration of azimuth and/or elevation tilt may accompany the EIRP accuracy if necessary. Declarations of other beam characteristics (beamwidth, side-lobe levels) are FFS.
A framework for additional performance characterizations may be explored. Topics for such characterizations include emissions from groups of emitters or transmitters, polarization, beam width and radiation pattern.
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