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Introduction
A way-forward [1] for resolving the open issues concerning OTA sensitivity was submitted to RAN4#75. Although this WF was not approved, it raises a number of issues which nonetheless require discussion and resolution. This paper addresses some of those issues and offers some suggestions towards resolving the issues.
Discussion

A concept has been suggested in which multiple ranges of angles of arrival (RoAoA) can be declared for a single AAS in forming the OTA sensitivity declaration. In general terms, a minor area is declared within a major area, where the minor area is a reference area over which the OTA sensitivity declaration is satisfied, and where the major area is formed by sweeping the minor area along some range of major directions (see Figure 1). 

[image: image1.emf]Referece,

zero steering

Direction 1

Direction N

Etc.

Major area

Minor area


Figure 1 Major/minor coverage area concept
Although consensus has not be reached on the definition of the minor area, it seems that a straightforward definition could be based on a concept of meeting an OTA sensitivity specification for an area bounded by some range of angles  and  in (x,y,z) (see [2]). To be complete, the definition must include the conditions under which the requirement is met. One of the conditions we should assume is that the AAS is held stationary, as it is apparent that any implementation could meet a sensitivity target over all ranges of angles ( (90° ≤   ≤  90° and  (180° ≤  ≤  180°) simply by re-orienting the base station for each tested angle. While this would demonstrate a wide coverage range, physically steering the receiver aperture is not likely to be useful in any deployment. 

On the other hand, it is likely that an MRC receiver design will include dynamic adjustment of the antenna element weight factors to adapt to the received signal on a very rapid basis (possibly, but not necessarily, every TTI). Thus, it could be argued that the AAS configuration cannot be said to be completely unchanged as the whole minor area is tested for sensitivity. 
[1] attempts to address this issue by proposing a constraint on the area by requiring the OTA sensitivity specification to be met simultaneously over the minor area. However, sensitivity is defined by measuring the throughput averaged over a number of frames. The fact that the requirement is defined over a measurement interval defies the notion that a useful definition of simultaneous can be achieved. 
Further, the idea of simultaneity implies that two UE’s are served at the same time at different areas within the same coverage area. However, this is a general statement. For two UE’s to be served “simultaneously”, they must have orthogonal TTI and frequency assignments. Thus, there is an implied division of resources which may prevent either UE from having the throughput goal satisfied.
Observation 1: The term “simultaneous” is ambiguous for defining the minor coverage area.

Including a major range of sensitivity (ref. Figure 1) complicates the matter by requiring additional considerations regarding the conditions over which the requirements are met. In addition to the absolute range of the major coverage area, some knowledge of the dynamics of changing the coverage area should be understood. As an example, there is a significant practical difference between an AAS which is able to move the minor coverage area from one side of the major coverage area to the other side in 1 second compared to an AAS which requires 10 minutes to do the same thing. 
Observation 2:
The need to make separate declarations for major and minor coverage areas implies that the distinction between the major and minor areas is based on the amount of time required to reorient the minor coverage area within the major coverage area.
As noted above, it is difficult to define the minor coverage area based on a notion of simultaneity of performance at multiple points within an area. If a useful distinction can be made between the major and minor areas in terms of the amount of time required to reorient the minor coverage area within the major coverage area, then this principle should be used in defining the major coverage area.
Proposal 1:
The time interval for reorienting the minor coverage area from one edge of the major coverage area to the other edge of the major coverage area is part of the vendor declaration when declaring multiple Ranges of Angles of Arrival.

Once the major coverage area definition is agreed, the definition for the minor area can be derived by considering the range of angles that are covered if the means for reorienting the minor coverage area are not employed. 
Proposal 2:
The minor coverage area is defined as the Range of Angles of Arrival for which the sensitivity specification can be met without reorienting the minor coverage area.
Conclusions

Observation 1: The term “simultaneous” is ambiguous for defining the minor coverage area.
Observation 2:
The need to make separate declarations for major and minor coverage areas implies that the distinction between the major and minor areas is based on the amount of time required to reorient the minor coverage area within the major coverage area.
Proposal 1:
The time interval for reorienting the minor coverage area from one edge of the major coverage area to the other edge of the major coverage area is part of the vendor declaration when declaring multiple Ranges of Angles of Arrival.

Proposal 2:
The minor coverage area is defined as the Range of Angles of Arrival for which the sensitivity specification can be met without reorienting the minor coverage area.
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