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Introduction

This paper presents considerations and a recommendation regarding the choice of a requirement reference point for reference sensitivity.
Discussion

[1] defines reference sensitivity as “… the minimum mean power received at the antenna connector at which a throughput requirement shall be met for a specified reference measurement channel”. This definition places the reference requirement point at the equivalent of the transceiver boundary. In formulating a new reference sensitivity definition for AAS base stations, it is necessary to reconsider the concept of “minimum mean power received”. 

Spatial Considerations

Theoretically, the power received by an AAS base station from a radiated source is a function of the reference source EIRP, the channel gain between the source and the AAS base station, and the aperture and gain of the AAS antenna array. Source EIRP and channel gain can be traded – lower channel gain can be compensated by higher source EIRP to keep the same power incident on the AAS aperture. Generally, the simplest possible definition is preferred. To eliminate the ambiguity and arbitrariness created by the source EIRP and channel gain trade-off, it would be better to eliminate those elements completely from the definition and just choose the surface of the AAS antenna aperture as the requirement reference point. The only spatial characteristic that this choice avoids is direction of arrival, but this aspect of performance is easily deduced from knowledge of the RDN + antenna sub-array performance.
Characterization of the power incident on the AAS antenna aperture is a complex subject. The power could be characterized as a number in Watts/cm2, but it would be very difficult to translate that into a test configuration requirement or a calibration value. 

Further, derivation of a minimum value for the required incident power would anyway require a translation of an equivalent conducted number (in, e.g., dBm) that would be present at the input of an individual receiver input, possibly modified by an assumption about the sensitivity gain provided by baseband processing. If this number is known anyway, it isn’t clear what advantage is gained by placing the requirement reference point anywhere other than the transceiver boundary.

Practical Considerations

A requirement reference point external to the AAS would require several arbitrarily chosen parameters for a complete specification. These parameters include a physical location for the reference point, the EIRP of the reference source in the direction of the AAS under test, and an environment supporting the channel between the reference source and the AAS under test. Making these choices in a way that would accommodate all necessary combinations of frequency bands, AAS implementations and applications is a very difficult task, particularly in anticipating possible design or application advances.
This paper therefore recommends that the AAS requirement reference point for reference sensitivity remain at the transceiver boundary. The requirements defined at this point may need further consideration based on considerations of the characteristics of the RDN + antenna sub-array.

Translation from transceiver boundary to OTA test requirements.
As noted above, one of the challenges in defining an OTA requirement reference point is finding a point or identifying a system of points that satisfy the needs of different and evolving designs and applications. For systems requiring a radiated test configuration, aspects of the test configuration (e.g., reference source EIRP) can be chosen to meet the requirements of the test in a manner compatible with the AAS base station design and intended application. Tailoring the tests to a specific design under guidance of a conducted requirement reference point is more practical than trying to find an OTA requirement reference point that is always translatable to a physically realizable test configuration.
Conclusions

This paper recommends that the AAS requirement reference point for reference sensitivity remain at the transceiver boundary. The requirements defined at this point may need further consideration based on considerations of the characteristics of the RDN + antenna sub-array.
References

[1]
3GPP TS 36.104 V11.4.0 (2013-03)

