TSG-RAN Working Group 4 (Radio) meeting #75
R4-153499
Fukuoka, Japan, 25-29 May, 2015
Source:
Nokia Networks
Title:
Significance of direction for AAS OTA sensitivity requirement
Agenda item:
AGENDA ITEM

Document for:
Discussion

Introduction
The approved OTA sensitivity WF [1] proposes resolution of the following issue:
· Whether a “range of angles” can have a “direction” and if the terminology shall support description and declaration of a direction of the range of angles of arrival for which the OTA sensitivity is declared, or not.

This paper offers some observations on this
Discussion
A previous contribution [2] offered a few diagrams to help clarify discussions on ranges of angles of arrival for the AAS OTA sensitivity requirements. Figure 4 from that contribution is displayed below for reference.
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Figure 1  Figure 4 from [2]

The figure depicts a system with three distinct ranges of angles of arrival. [2] stated that it could be understood as consisting of a multicarrier system (above) which applies carrier F1 to the green shaded area, and carrier F2 to red and blue shaded areas (non-overlapping). 

The diagram characterizes each range of angles of arrival with three arrows; one at each edge of the range and one in the centre of the range. These arrows were presented without any explanation of their significance. 
The AAS OTA sensitivity requirement is envisioned to consist of a declared sensitivity performance over a declared range of angles. Standardization of the OTA sensitivity requirement requires clear definitions for the declarations and minimum performance requirements for the content of the declarations. There may be some interaction between the declarations for sensitivity and range, as declaration of a wider range may imply a weaker sensitivity requirement. However, the specification of the declaration for sensitivity performance can be separated from the specification of the declaration for range of angles of arrival.
The declaration of the range of angles can be as simple as a statement of the set of angles forming a geometric boundary over which the requirement is met. The specific system for describing the geometry is an open issue. [3] proposes that the OTA sensitivity requirements should follow the same coordinate system as was approved for the EIRP accuracy requirement in [4].
In terms of relevance to RF requirements for the range declaration, the arrows at the edges of the ranges are interpreted as marking the maximum angles of the range, in both azimuth and elevation for which the OTA sensitivity declaration is met. This implies that the sensitivity declaration will be met for any angle within the declared range.

Regarding the issue of “direction” raised in the way-forward, a direction could arbitrarily be assigned to a range of azimuth and elevation angles (i.e.,  and  from [4]) by selecting a pair of angles (d, d) which is the numerical average of the angles marking the edges of the declared range. Such a definition of “direction” is easily determined from the required declaration of maximum angles and it is thus not necessary to make a declaration of the angle. It should not be assumed that this direction has any particular relation to RF performance, as a central direction may or may not be associated with e.g., the best OTA sensitivity performance.  
Alternately, the definition of direction could be strictly geometric. An example is that direction could be defined in relation to a vector normal to a declared reference plane on the physical structure (see Figure 2). This definition could be used to facilitate the definition of the coverage edges. However, this definition is only a convenience. The coverage edges could have equally well been defined relative to the vector normal. Thus, this definition of direction is also not a necessary part of the requirement.
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Figure 2  Alternate definition of "direction"
Conclusion

This paper finds that defining a direction to be associated with the range of angles of arrival is not an essential or necessary part of the OTA sensitivity requirement. 
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