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1 Introduction
In RAN4#76 a TP [1] defining the directions for the EIRP accuracy requirement was approved. 
The issue with beam direction representing either the beam centre direction or the beam peak direction was solved by declaring that beam direction represents a ‘set’ of data consisting of both the beam centre and the beam peak directions.

This solution has resulted in some inconstancies in existing text. In particular the current definition of extreme steering needs to be clarified.

2 Discussion
The approved TP included the following definitions:
Beam centre direction: is the direction equal to the geometric centre of the -3 dB EIRP contour of the beam.
Beam direction: Data set consisting of  the beam centre direction and the related beam peak direction.
Beam peak direction: The direction where the maximum EIRP is found.

Beamwidth: For a beam which has a half-power contour that is essentially elliptical, the half-power beamwidths in the two pattern cuts that respectively contain the major and minor axis of the ellipse.

The text indicates that the ‘beam direction’ or ‘beam direction set’. Beam direction is defined as a data set, hence the clarity of the text can be a little stretched when referring to beam direction, direction is singular but the set contains 2 directions and hence is plural. In general when used in conjunction with the definition the meaning is clear, howver there are some uses of beam direction where more clarification is needed.

Maximum steering directions require some clarification.

For an AAS beam, the following parameters that belong to the beam are declared: 
· A declared beam identifier.
· A declared reference beam direction 

· A maximum EIRP achieved in the beam peak direction when the beam  direction is set to the reference beam direction
· A declared continuous or discrete set of all possible beam directions for the AAS beam where the EIRP accuracy requirement is intended to be met. This area/set of points is termed the EIRP accuracy directions set for the beam.

· Four further beam directions at the maximum steering directions (selection of these 4 maximum steering directions is described in section 7.1.4)

· For each of the four further beam directions at the maximum steering directions
· Maximum EIRP achieved in the beam peak direction (one EIRP per beam peak direction)

·  Beamwidth (One beamwidth per beam peak direction)

The use of the term “maximum steering direction” refers to repositioning of the main lobe of the beam by any means, and makes no assumption about the type of implementation.

The instances of ‘beam direction’ and ‘maximum steering direction’ have been highlighted in the text above.

If considering only the beam center direction or the beam peak direction then the definition of maximum steering direction is clear. However now that beam direction is a data set consisting of both then maximum steering direction needs to be clarified as either the maximum centre direction or the maximum peak direction.

Comsdier a single axis:
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Figure 1. Single beam at different steering directions which have the same beam peak direction but different beam centre direction
The reason beam centre is need is to ensure ambiguities in direction which may exist with wide beams when discussing beam peak only are resolved.

In Figure 1, the 2 beam directions can be represented as

Beam direction 1, {beam centre direction, beam peak direction} = {30,25}


Beam direction 2, {beam centre direction, beam peak direction} = {20,25}

When applied to the maximum steering direction it can be seen that:

· Describing maximum steering by the beam peak direction creates an ambiguity

· The true maximum steering direction is better represented by the beam centre direction

It is therefore suggested that the maximum steering direction is defined as 

· 
Four further beam directions at the maximum steering directions, where the maximum steering direction is the beam direction set associated with the maximum beam centre steering direction. (selection of these 4 maximum steering directions is described in section 7.1.4)
In the existing TR text in section 7.1.4 describes the maximum steering direction as representing the maximum peak direction, this has been corrected to be consistent with the above definition.

Note, the EIRP and the associated accuracy requirement still is at the beam peak direction. The suggested clarification only effects how the extreme steering is identified.
3 Summary

An ambiguity in maximum steering direction exists now that the beam direction is defined as a set of beam centre and beam peak directions.
It has been shown how beam center is the most appropriate measure of extreme steering direction, and a clarification in the definition of maximum steering direction has been suggested.

4 References
[1] R4-155344,
TP for TR 37.842: Beam pointing direction definition for section 3 and section 7.1, 
Ericsson
5 Text Proposal:

TR37.842 v1.7.0
--------------Start of text proposal-------------

7.1.1
Beam definitions

<Texts to be added>

A beam is the radiated signal for which the radiated power level varies according to azimuth and elevation angles of observation. Within a beam, the power level is greatest at azimuth/elevation angles at which the signal carried in the beam is intended to be received and is lower at other azimuth/elevation angles. 

An AAS beam is typically characterized by a so-called “main lobe” which is bounded within a range of angles around the centre of the beam at which the radiated output beam power is highest. An AAS beam is created by means of a superposition of the signals radiated from different parts of the AAS antenna array. 
Each beam direction is associated with a beam centre and a beam peak direction. The EIRP is declared at the beam peak direction.
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Figure 7.1.1 Example of beam direction data set. Left shows a symmetrical beam where beam centre direction and beam peak direction are the same. Right shows and example of a beam with ripple where the beam centre direction and the beam peak direction are different.
For an AAS beam, the following parameters that belong to the beam are declared: 
· A declared beam identifier.
· A declared reference beam direction 

· A maximum EIRP achieved in the beam peak direction when the beam  direction is set to the reference beam direction

· A declared continuous or discrete set of all possible beam directions for the AAS beam where the EIRP accuracy requirement is intended to be met. This area/set of points is termed the EIRP accuracy directions set for the beam.

· Four further beam directions at the maximum steering directions, where the maximum steering direction is the beam direction set associated with the maximum beam centre steering direction. (selection of these 4 maximum steering directions is described in section 7.1.4)

· For each of the four further beam directions at the maximum steering directions

· Maximum EIRP achieved in the beam peak direction (one EIRP per beam   peak direction)

·  Beamwidth (One beamwidth per beam peak direction)

The use of the term “maximum steering direction” refers to repositioning of the main lobe of the beam by any means, and makes no assumption about the type of implementation.

A Cell specific AAS beam is an AAS beam which is intended to facilitate communication to all UEs within a cell.

A UE specific AAS beam is an AAS beam which is intended to facilitate communication to a specific UE or a specific group of UEs.

<Unchanged text omitted>
7.1.4 The conformance requirements

For conformance testing purposes, for each declared AAS beam, the vendor shall declare four beam directions of maximum steering. These beam directions are the beam direction set associated with the maximum beam centre steering direction and shall be defined as follows:

--------------End of text proposal-------------

