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1 Introduction

During RAN4#70, the benefits and need for declaring more than one range of angles of arrival was discussed. The discussion was summarized in a Way Forward document as follows [1]:
Two contributions [3][5] cited cases where the design or configuration of an AAS base station may cover distinct areas or cover areas which do not overlap completely. In these cases, it is recognized that each coverage area is characterized by non-identical extremes in range(s) of angle of arrival. These examples were not disputed. It is therefore agreed that the vendor must submit OTA sensitivity declarations for each range of angles of arrival claimed by the vendor. This declaration covers a single range of angles of arrival in the case that only one range is claimed. If multiple ranges of angles of arrival are claimed, then an OTA sensitivity declaration must be made for each claimed range.

The number of measurement reference points required within each range of angles of arrival to demonstrate compliance to the requirement and the placement of those points in both azimuth and elevation are also open for discussion. 

This paper clarifies the difference between ranges of angles of arrival (RoAoA) and declared measurement reference points and proposes that it may not be necessary to introduce a concept of a declared measurement point to the specification in addition to the declared ranges of angles of arrival.
2 Discussion

A range of angles of arrival is an interval of arrival angles (in two dimensions) within which a declared minimum sensitivity is met or exceeded. At least one range of angles of arrival will need to be declared for the OTA sensitivity requirement. In a system that performs only baseband combining, the range of angles of arrival is not dependent on the configuration of the basestation at any one point in time; it relates to the aperture over which the antenna array and baseband combining are able to achieve the declared sensitivity level.
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Figure 1 Range of angles of arrival (in elevation dimension)
It is conceivable that an array could be built with sub-arrays with differing pointing directions and coverage areas, and that a case could arise in which a declared minimum sensitivity could be met in two non overlapping ranges of angles of arrival but not in the interval in between. Such a scenario would necessitate declaration of more than one range of angles of arrival.


[image: image2]
Figure 2 Non overlapping RoAoA (in elevation dimension)
It is also conceivable that a vendor might decide to declare more than one minimum sensitivity level and associated with each minimum sensitivity level concentric ranges of angles of arrival over which each minimum sensitivity level can be met or exceeded.
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Figure 3 Concentric RoAoA (in elevation dimension)
Apart from the declared range(s) of angles of arrival, it was also suggested that it could be of interest to declare and test the achieved OTA sensitivity level at more points than the extremes of the range of angles of arrival. The purpose of declaring OTA sensitivity at multiple points would be to provide more information of the variation of the sensitivity level within the range:
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Figure 4 RoAoA and additional declared sensitivity  points (in elevation dimension)
The difference between declaration of several points within a range of angles of arrival as depicted in figure 4 and declaration of several concentric ranges of angles of arrival as depicted in figure 3 is not large. The difference fundamentally relates to whether declared sensitivity levels are declared as a single angle of arrival or an interval. It should be noted that a declared interval could be arbitrarily small. In general, sensitivity declared over an interval is probably more relevant.

Thus it is not obvious that there is a need to create two concepts in the core specifications; one of declared ranges of angles of arrival and a second of declared points within each range of angles of arrival for which the sensitivity is different to the declared minimum. Allowing for declaration of multiple ranges of angles of arrival, each with their own individual declared minimum sensitivity facilitates declarations that provide more information on the variation of sensitivity. Creating only one concept in the core specification of declared ranges of angles of arrival will on the other hand simplify the core and conformance specifications.

Testing of OTA sensitivity is potentially more time consuming than testing of EIRP and careful consideration is required as to how much testing should be mandated. That is, however a discussion for the conformance work and the core specification should be flexible enough to allow for any amount of declaration and testing.

Observation: The OTA sensitivity core specification enables declaration of at least one and any number of ranges of angles of arrival. Each declared range of angles of arrival is associated with it’s own declared sensitivity level.

Proposal: There is no need for any other type of declaration of OTA sensitivity levels than the declarations of RoAoA.
3 Conclusion

Observation: The OTA sensitivity core specification enables declaration of at least one and any number of ranges of angles of arrival. Each declared range of angles of arrival is associated with it’s own declared sensitivity level.

Proposal: There is no need for any other type of declaration of OTA sensitivity levels than the declarations of RoAoA.
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