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Introduction
Considerations on the choice of AAS requirement reference point for BS output power are presented.
Discussion

The xx.104 specifications characterize BS output power in a variety of ways. TS 25.104 presents definitions for maximum output power (Pmax) and rated output power (PRAT). In addition to the definitions in TS 25.104, TS 36.104 adds definitions for output power (Pout), rated total output power and a modified definition of Pmax. In all cases, the definition is referenced to the antenna connector. The antenna connector can therefore be identified as the requirement reference point for conventional base stations.
In particular, PRAT (rated power) is based on a manufacturer’s declaration.
Need for Output Power Specifications
3GPP specifies the definitions of output power characteristics, the means by which those characteristics are tested and limits for environmental variation of those characteristics. 3GPP does not specify absolute output power requirements for WA base stations. The output power specifications mainly represent agreements on what the characteristics mean and how they are measured.

Absolute power requirements are specified for other base station classes, but the measurement procedures are the same as for WA base stations.
Spatial Considerations

In conventional base station deployments, all of the power associated with a given carrier is radiated in a single pattern dictated by the design of the antenna. In contrast, an AAS base station has the ability to radiate different parts of the carrier signal in different directions (e.g., UE-specific beam-forming) dynamically. This is manifest by an AAS ERP behaviour for which the spatial characteristics are not fixed at time of manufacture and are potentially variable over time.

Maximum ERP is known to be dependent on the steering angle of the beam. The maximum ERP is expected to occur with 0° of beam steering in either azimuth or elevation.

AAS Requirement Reference Point Options

The choice of a requirement reference point should satisfy the need for meaningful performance characterization in a consistent and repeatable way. 

Any radiated test would only able to characterize how much power is radiated into a given aperture (or small number of apertures). Conversion from such a measurement to actual maximum output power would require some sort of transformation. Repeatability and accuracy of the measurements would need to be accounted for in the transformation and in interpretation of the final results. Such a test would also place requirements for a reference radiation pattern (or patterns) on the base station. Selection of the reference pattern should in some way reflect typical operational characteristics of AAS base stations. It would be very difficult to specify such patterns in an implementation- and application-agnostic way.
If the transceiver boundary is chosen as the requirement reference point for output power requirements, then characteristics such as maximum output power and environmental variation are easily characterized by making conducted power measurements at antenna connectors. Assuming that the RDN performance and spatial characteristics of the antenna array are known, it is a straight-forward matter to extrapolate ERP performance. 
Transformation from Requirement Point to OTA Test Point
In order to allow flexibility in base station design, test points must be defined at both the transceiver boundary (i.e., “antenna connectors”) and for radiated measurement plans. Assuming selection of the transceiver boundary as the requirement reference point, the requirement reference point and the test point are identical.

For the radiated test point case, it is recommended to place the test point in alignment with the bore-sight of the AAS. Testing at any other angle will incur some scan loss, which will obscure the maximum performance. The ERP requirement can be derived by combining ERP measurements with a manufacturer’s declaration of array gain + RDN performance. Specification of allowed scan loss is FFS.
Conclusions

Based on consideration of the difficulties in specifying representative radiation pattern requirements, it is recommended that the requirement reference point for BS output power is best placed at the transceiver boundary. This provides a clear path to test points at the transceiver boundary and for radiated test points. 

