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Introduction
In consideration of the agreement reached during RAN4#68bis regarding inclusion of radiated requirements for AAS systems, RAN4 should now begin to assemble a comprehensive framework for the specification of AAS base stations. This contribution presents basic considerations for the framework and offers specific recommendations for parts which are unique to AAS base stations.
Discussion

The need for OTA requirements for AAS base stations has been studied extensively during the AAS study item phase and into the work item phase. Numerous contributions (e.g., [1]) have been submitted detailing this need, mainly identifying the following aspects.
1. The antenna array is a fundamental part of the base station. Existing requirements, which are specified in terms of conducted requirements to be verified at the antenna connector, do not consider the performance of the radiating parts of an AAS base stations. By omitting requirements for a fundamental part of the base station, the existing specifications must be considered incomplete. Requirements that include the performance of the radiating elements must necessarily be stated in OTA terms. 
2. Data on antenna characteristics such as gain, radiation pattern, 3 dB bandwidth and front-to-back ratio is typically supplied by antenna vendors for conventional base station deployments. For AAS base stations in which the radiating parts are an integral part of the base station design, these characteristics are characteristics of the base station itself. 
These issues demonstrate that AAS base stations have characteristics that distinguish them from conventional base stations. However, there are many characteristics that AAS base stations share with conventional base stations. For these characteristics, the suitability of existing requirements should be evaluated for application to AAS base stations.
AAS Core requirements

 Two proposals for AAS core requirements were presented in [1]. 
Proposal 1: Specify radiated accuracy requirements in DL, in addition to conducted BS transmitting requirements.

Proposal 2: Specify radiated accuracy requirement in UL, in addition to conducted BS receiving requirements.
The proposals recommend that AAS base station should be subject to all conducted requirements which are applied to conventional base stations, but also recommends radiated tests for downlink and uplink. The radiated downlink requirement is envisioned to be similar to the existing requirement on BS output power accuracy.  The radiated uplink requirement could be similar to the reference sensitivity requirement, or it may be stated as requirement on the accuracy of a received signal strength measurement. In either case, the requirements are intended to be specified with a modulated signal, selecting for both downlink and uplink a small subset of tx/rx direction (for example the main beam direction).
Radiation pattern characterization

[1] proposes that AAS base stations should be capable of transmitting and receiving CW signals to enable the collection of radiation pattern data per the recommendations from the NGNM BASTA project [2]. The use of a CW signal for pattern characterization is useful in that it produces minimal interference to nearby systems providing commercial service in case of outdoor test range. This is a very important consideration in case it is necessary to collect radiation pattern information for a base station installed in the field. 
However, the BASTA recommendations were written for passive antennas. Application of the BASTA recommendations to AAS base stations will require additional consideration. Some of these considerations are listed below. 
· For downlink radiation pattern characterization, the transmission of a CW signal may be problematic for designs in which the RF power amplifiers employ pre-distortion. Specifically, some designs may interpret the presence of a CW signal at the centre frequency of the channel as an overload condition. A CW signal may not be compatible with the feedback arrangement of other designs if frequency conversion is used, as the CW signal may appear as a DC offset in the feedback network. It should be possible to avoid these fault cases by moving the frequency of the CW signal a fixed offset from the channel frequency. In other designs, it may simply be possible to disable pre-distortion. 

· For uplink radiation pattern characterization, it is envisioned that a probe signal would be operated outside of the base station, and the AAS base station receiver would be used to collect relative signal level information as the source of the probe signal is moved through space. In this case, it is also necessary to offset the frequency of the probe signal relative to the centre frequency of the AAS base station channel, as a signal set equal to the channel centre frequency would likely appear as a DC offset in the receiver baseband, and would be discarded. It is also necessary to select an appropriate power level for the probe signal, as there will be obvious problems with receiver overload or receiver noise floor if a proper signal level is not chosen. For the purpose of uplink characterization, it is recommended that the signal level be chosen so the detected signal level is on the order of 30 dB above the noise floor of the receiver.
Conclusions

In recognition of the need for OTA characterization of AAS base stations, recommendations have been offered regarding new radiated requirements. Radiated output power accuracy and radiated sensitivity or signal strength accuracy are offered as candidates for OTA core requirements. In addition, considerations are offered for applying the BASTA recommendations to AAS radiation pattern characterization.
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