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1 Introduction

In RAN4#75 in Fukuoka, under the AAS WI agenda item, a common coordinate system to describe positions and directions was agreed [1]. Further, in the RAN4#75AH-AAS ad hoc meeting in Venice it was agreed that directions diagrams if formalised can be used for declarations of directions and sets or ranges of directions. This contribution suggests a text to be introduced in an AAS BS technical specification.
2 Discussion
The suggested text on the coordinate system is a slightly modified version of the agreed text currently in the AAS TR as presented in [2].
The suggested text on the directions diagram is based on the presented contributions [3].
The two pieces of text are easiest to read if placed together in the TS. However two candidate positions are identified: Either as a new sub-clause under clause 3 (as presented below) or as a sub-clause to sub-clause 3.1.
3 Example text for TS
3.4 Spatial parameters
3.4.1 Reference coordinate system

The spatial parameters are specified in a Cartesian coordinate system (x, y, z) or using spherical coordinates (r, ). Directions are defined using the spherical coordinates and The orientation of these coordinates is depicted in the following figures. is the angle in the x-y plane and it is between the x-axis and the projection of the direction vector onto the x-y plane and is defined between －180° and ＋180°, inclusive.  is the angle between the projection of the direction vector in the x-y plane and the vector and is defined between －90° and ＋90°, inclusive. 
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Figure 3.4.1-1: Orthogonal representation of coordinate system
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Figure 3.4.1-2: Definition of the φ angle
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Figure 3.4.1-2:  Definition of the θ angle

The vendor shall declare the location of this coordinate system’s origin in reference to an identifiable physical feature of the base station exterior. The vendor shall also declare the orientation of this coordinate system in reference to an identifiable physical feature of the base station exterior.
3.4.2 Directions diagram

A directions diagram is a two-dimensional Cartesian diagram showing φ on the horizontal axis and θ on the vertical axis.
Declarations of directions, sets of directions, or ranges of directions may be made using directions diagrams. 

The definition of a the directions diagram maps the entire spherical envelope surface to the diagram, but in order to improve resolution, only a relevant range of directions may be shown.
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Figure 3.4.2-2: Directions diagram.

Just like in the reference coordinate system; the θ = -90° represent the same direction regardless of φ direction. The same applies for the θ= 90°. Also, the directions φ = 180°or φ = -180° represent the same directions ((θ, 180°) = (θ, -180°)). 
Every other direction is mapped onto a single point in the directions diagram and all inner points in the directions diagram are mapped to single directions.

Whilst the directions diagram is conformal inside its borders it is not without linear distortion. Geometric centres of ranges shall therefore generally be defined and calculated on the spherical envelope surface before being mapped to a directions diagram. The same caution applies to any value derived from multiple directions.
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