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1 Introduction
In TS 37.145-2 a number of manufacturer declarations are depicted in clause 4.10
This contribution identifies an issue regarding the declaration of maximum steering directions, in D9.9, as it will not apply for some beam configurations that could be possible in real implementation.

2 Discussion
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The declaration of maximum steering direction is according to TS 37.145-2, clause 4.10:
	D9.9
	Maximum steering direction(s)
	The beam direction pair(s) corresponding to the following points:

1)
The beam peak direction corresponding to the maximum steering from the reference beam centre direction in the positive Φ direction while maintaining the reference beam centre direction θ value.

2)
The beam peak direction corresponding to the maximum steering from the reference beam centre direction in the negative Φ direction while maintaining the reference beam centre direction θ value.

3)
The beam peak direction corresponding to the maximum steering from the reference beam centre direction in the positive θ direction while maintaining the reference beam centre direction Φ value.

4)
The beam peak direction corresponding to the maximum steering from the reference beam centre direction in the negative θ direction while maintaining the reference beam centre direction Φ value.

The maximum steering direction(s) may coincide with the reference beam centre direction.

Declared for every beam identified in D9.3.


In case of analogue beamforming, defining a set of pre-defined positions for a narrow beam created by means of a large antenna array will probably be common.

In the following example we consider the following hypothetical configuration of pre-defined positions for the beam.  
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Assume the reference beam direction is #28, corresponding to Φ =. Θ = 0 deg, and 
Declaration of maximum steering directions would be in this case corresponding to beams #5, #23, #33 and one of the #50 or #51. As we see, in this case, beams #5, #23, #33 are aligned with the reference beam directions corresponding to θ=0 or Φ=0:
#23 has θ=0 and Φ = Φmax
#33 has θ=0 and Φ = -Φmax
#5 has Φ=0 and θ = θmax
In case of beams #50 and #51 this is not the case, as neither of these two align with Φ=0, while there is no supported beam direction for Φ=0 and θ = -θmax
We believe it would be acceptable to declare the maximum steering in the negative direction of θ  as being the one corresponding to #51, for example. For this reason, we propose to reformulate the declaration as in this example:

 The beam peak direction corresponding to the maximum steering from the reference beam centre direction in the positive Φ direction while maintaining the θ value as close as possible to the reference beam centre direction θ value.

3 Proposal
Based on the arguments above we propose to reformulate the declaration of maximum steering directions, as they need to support beam positions which are not perfectly aligned with the reference beam direction. The suggested changes are in the CR 0014 (R4-1713601).
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