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1 Introduction
The Expected EIRP regulatory requirement for band 6425-7125 MHz has been introduced at WRC23 [1]. The new requirement is also of a new type not previously covered by the 3GPP RAN4 conformance test procedures. 
The new requirements are referenced to angles over the horizon. Existing spatial requirements are referenced to the BS enclosure alone as it is assumed that the installation with respect to the horizon is not known when the conformance work is done.
Clearly the Expected EIRP requirement necessitates some knowledge or limits on the installation, particularly the mechanical tilt of the antenna part.
2 Discussion
The core requirement refers to “directions” extensively but it does not clearly define what is meant by direction – this is done in the conformance requirements where declarations for the directions ranges are made.
In the conformance requirement the directions ranges are better defined and the necessary declarations are made. Directional declarations are made using the coordinate systems described in 38.141-2 sub-clause 4.14 
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, 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.
It is generally assumed that the antenna is tall and thin and if mounted upright (with no mechanical tilt) that Z is in the vertical dimension along the long axis of the antenna and that x and y form the horizontal plane with the shorter dimension of the antenna. However there is quite deliberately no alignment between the coordinate system and the horizon (or any other feature of the environment). The coordinate system is stated as:
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]The reference coordinate system is should be associated to an identifiable physical feature on the base station enclosure.
As such we currently do not have sufficient reference to test Expected EIRP as the requirement is aligned with the horizon and this requires knowledge or how the antenna is installed (or how it will be). It is therefore necessary to bring in some additional declarations to align the BS coordinate system with the horizon and to specify minimum (and possibly maximum) mechanical tilt parameters.
[bookmark: OLE_LINK152][bookmark: OLE_LINK153]Observation 1: The BS coordinate system needs to be aligned to the horizon
Observation 2: Minimum (and potentially maximum) Mechanical tilt parameters need to be declared.
Only systems in the affected bands need to comply with Expected EIRP and hence only a few systems need additional declarations to align the co-ordinate system to the horizon and also limit the mechanical tilt. As such new declarations and definitions should only apply to the applicable bands and we should minimise the effect on the existing methodology and declarations for systems which do not require Expected EIRP.
2.1	Coordinate system
At the start of sub-clause 4.14 we have the text:
Radiated requirements are stated in terms of electromagnetic characteristics (e.g. EIRP and EIS) 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 reference coordinate system is should be associated to an identifiable physical feature on the base station enclosure. The location of the origin and the orientation of the reference coordinate system are for the base station manufacturer to declare.
This definition could be modified with the addition of:
For requirements referenced to the horizon alignment between the BS enclosure reference coordinate system and the horizon is required, this is represented by the mechanical down tilt.
By specifying the more general “requirements referenced o the horizon” rather than specifically Expected EIRP make the statement more general. 
In the specification this is now follows by the diagram, an additional diagram to explain the dimension the parameter describing the difference between the coordinate system and the horizon:
The reference coordinate system is created of a Cartesian coordinate system with rectangular axis (x, y, z) and spherical angles (θ,Φ) 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, 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.
[bookmark: OLE_LINK155]The relationship between the horizon and the coordinate system is described by the mechanical tilt which is shown in Figure 4.14-2.
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Figure 4.14-2: Mechanical down tilt
Mechanical down tilt is represented by the projection of the radiating vector in the x/y plane and a vector parallel to the horizon.
Note: it is assumed that the vertical radiating dimension of the antenna is parallel to the z-axis and the horizontal radiating dimension is parallel to the y -axis. For a uniform planar array the x-axis is parallel with the radiating vector.
When the mechanical tilt is zero it is assumed the 2 diagrams are aligned.
[bookmark: OLE_LINK3][bookmark: OLE_LINK4]2.2	Mechanical tilt definition
Whilst mechanical tilt is somewhat defined in the additions to the coordinate system definition, a definition for the definitions sub-clause is needed.
A proposal for the definition is:
[bookmark: OLE_LINK154]Mechanical tilt: installation parameter describing the angle between a line perpendicular to the antenna vertical radiating dimension and the plane parallel to the horizon.

3	Summary
This paper discusses the how the AAS reference coordinate system is aligned with the horizon for the Expected EIRP requirements.
Observation 1: The BS coordinate system needs to be aligned to the horizon
Observation 2: Minimum (and potentially maximum) Mechanical tilt parameters need to be declared.
Proposal 1: Additions to sub-clause 4.14 the coordinate system are proposed as well as general definition for mechanical downtilt.
Mechanical tilt: installation parameter describing the angle between a line perpendicular to the antenna vertical radiating dimension and the plane parallel to the horizon.
[bookmark: _Toc156577666][bookmark: _Toc137396226][bookmark: _Toc124154302][bookmark: _Toc121999403][bookmark: _Toc115080523][bookmark: _Toc106206521][bookmark: _Toc99702735][bookmark: _Toc98766372][bookmark: _Toc89952556][bookmark: _Toc82536263][bookmark: _Toc76544141][bookmark: _Toc76114255][bookmark: _Toc74915630][bookmark: _Toc66693678][bookmark: _Toc58917809][bookmark: _Toc58915628][bookmark: _Toc53182961][bookmark: _Toc45885852][bookmark: _Toc37272775][bookmark: _Toc36635829][bookmark: _Toc29810477][bookmark: _Toc21102628]4.14	Reference coordinate system
Radiated requirements are stated in terms of electromagnetic characteristics (e.g. EIRP and EIS) 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 reference coordinate system is should be associated to an identifiable physical feature on the base station enclosure. The location of the origin and the orientation of the reference coordinate system are for the base station manufacturer to declare.
For requirements referenced to the horizon alignment between the BS enclosure reference coordinate system and the horizon is required, this is represented by the mechanical down tilt.
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, 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 relationship between the horizon and the coordinate system is described by the mechanical tilt which is shown in Figure 4.14-2.
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Figure 4.14-2: Mechanical down tilt
Mechanical down tilt is represented by the projection of the radiating vector in the x/y plane and a vector parallel to the horizon.
Note: it is assumed that the vertical radiating dimension of the antenna is parallel to the z-axis and the horizontal radiating dimension is parallel to the y -axis. For a uniform planar array the x-axis is parallel with the radiating vector.
When the mechanical tilt is zero it is assumed the 2 diagrams are aligned.
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