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1. Introduction

The RF core requirements for AAS BS specified in TS 37.105 [1] are based on parameters declared by the base station manufacturer. The parameters are typically related to spatial aspects, such as angles related to the base station. From a testing perspective there is a need to define a common coordinate system to which parameters part of requirements can be associated to. 

The concept is that a reference coordinate system is defined in clause 7 in TR 37.842 shall be used. The orientation and location of the reference coordinate system is declared by the base station manufacturer as part of manufacturer declarations, described in TR 37.842, clause 9. 

This contribution presents a text proposal to capture details related to the definition of the reference coordinate system. It is suggested to capture the reference coordinate system in clause 4 in TS 37.145-2, under a new heading called reference coordinate system.
2. Discussion

Radiated requirements in TS 37.105 are stated in terms of electromagnetic characteristics as function of spatial angles with respect to the base station. The electromagnetic parameters are specified either in terms of power (dBm) relative an isotropic radiator as EIRP or EIS. To resolve the issue with angles associated to the base station a reference coordinate system have been introduced in TR 37.842, clause 7.

The reference coordinate system is based on a Cartesian coordinate system with axis (x, y, z) and spherical coordinates (), as showed in Figure 2-1.
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Figure 2-1: Reference coordinate system

is the angle in the x-y plane and it is between the x-axis and the projection of the vector onto the x/y plane and is defined between -180° and +180°, inclusive.  is the angle between the projection of the vector in the x/y plane and the vector and is defined between -90° and +90°, inclusive. Note that the  axis is shifted to describe the down-tilt angle instead of the elevation angle.
The most practical way of declaring the association to the base station encapsulation is to provide a drawing, where the coordinate system is located. In Figure 2-2, an example of location and orientation with respect to the base station encapsulation is given.
[image: image2.emf]Mounting structure

y

z

Mounting structure

Mounting interface

plane

x

x

y

z

AAS

Antenna aperture view Top view


Figure 2-2: Example declaration

The location of the coordinate system origin relative to a physically identifiable feature on the base station enclosure is declared by the manufacturer. In the example above the coordinate system is located in the middle of the array antenna aperture in the mounting interface plane. 

The orientation of the coordinate system geometric plane and normal axis relative to a physically identifiable feature on the base station enclosure is declared by the manufacturer. In the example above the z-axis is oriented along the mast, with positive direction following the height over the ground.
3. Conclusion

As part of the manufacturer declaration for AAS BS reference coordinate system is needed in TS 37.145-2 as a reference. It is suggested to describe the reference coordinate system in sub-clause 4.14 in TS 37.145-2.

This contribution holds a text proposal to add a sub-clause 4.14 with the reference coordinate system definition in TS 37.145-2.
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[Text proposal]
4.14
Reference coordinate system
Radiated requirements are stated in terms of electromagnetic characteristics (e.g. EIRP) at certain angles with respect to the base station. To be able to declare radiated characteristics part of radiated requirements a reference coordinate system is required. The coordinate system is located on the base station encapsulation. The location of the origin and the orientation of the reference coordinate system are for the base station manufacturer to declare. 

The reference coordinate system is created of a Cartesian coordinate system with rectangular axis (x, y, z) and spherical angles () as showed in Figure 4.14-1. 
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Figure 4.14-1: Reference coordinate system

is the angle in the x-y plane and it is between the x-axis and the projection of the radiating vector onto the x/y plane and is defined between －180° and ＋180°, inclusive.  is the angle between the projection of the vector in the x/y plane and the radiating vector and is defined between －90° and ＋90°, inclusive. Note that  is defined as positive along the down-tilt angle.
[The end of text proposal]
