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1 Introduction
In RAN4#73 [2] was presented along with the corresponding TP [3] to show that EIRP accuraccy degraded as steering angle was increased and hence the range of pointing directions which are within the EIRP accuracy requirement may be bounded by steering angle. A WF [6] was approved which one of the points agreed was, 

· The requirement i.e. EIRP accuracy, shall be met over the range covered by the declarations in point, should the EIRP value be known.

One of the motivations for this was that [2], showed that EIRP accuracy degraded as steering angle increased, it was requested that more detail be added to this paper to better explain the effect. Additional technical papers [4] and [5] have been presented to further show the effect of phase error on EIRP accuracy as the beam greater levels of beam manipulation are applied.

The analysis in [2]
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[4] shows the following behaviour for EIRP variation .
Figure 1. 4x10 array with phase error, with varying beam pointing direction
	Columns
	Rows
	Azimuth
	Elevation
	Total

	
	
	Steering direction
	3dB point
	Steering direction
	3dB point
	Steering direction
	3dB point

	4
	10
	0.22
	0.12
	0.04
	0.00
	0.26
	0.12

	2
	10
	0.38
	0.26
	0.04
	0.01
	0.42
	0.27

	1
	10
	x
	x
	0.05
	0.02
	0.05
	0.02

	8
	4
	0.05
	0.01
	0.19
	0.08
	0.24
	0.09

	4
	4
	0.15
	0.06
	0.18
	0.08
	0.33
	0.14

	2
	4
	0.37
	0.22
	0.18
	0.07
	0.55
	0.29

	8
	1
	0.06
	0.02
	x
	x
	0.06
	0.02

	4
	1
	0.16
	0.10
	x
	x
	0.16
	0.10

	2
	1
	0.38
	0.30
	x
	x
	0.38
	0.30


It can be seen that:
· The error increases as beam steering direction increases (away from the zero steering direction).

· Hence worst case EIRP variation must be verified at the declared maximum and minimum beam steering directions.

Also the effect of beam width on EIRP accuracy has been investigated [5], 2 methods of generating a wide beam in azimuth from a 4x10 array have been investigated and the EIRP accuracy achieved compared to that from the maximum directivity, minimum beam width beam which has generally been studied in previous papers.

	Beam 
	3 dB Beam width (deg)
	beam centre
	Inside Beam width

	
	
	Error Std Dev (dB)
	Max error (dB)
	Error Std Dev (dB)
	Max error (dB)

	4x10 equal illumination
	24.7
	0.07
	0.29
	0.12
	0.92

	4x10 single column
	70
	0.14
	0.55
	0.14
	0.55

	4x10 quadratic phase distribution
	100.6 (5dB)
	0.23
	0.94
	0.31
	1.56

	4x10 equal illumination 34.3deg pan
	27.3
	0.1
	0.42
	0.15
	1.05


The results show beam patterns which rely on the phase to control the beam shape experience larger errors, the more complex the phase profile the greater the effect of error on EIRP accuracy.

Not only the pointing direction of the beam is important when considering the EIRP accuracy but also the beam width. However this is already covered in the TR text as beams of different widths already require a separate declaration.

Hence this TP once again  attempts to capture the effect of steering on EIRP accuracy in the TR.
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7.1.3
The requirements
<Texts to be added that can be transformed as texts in specification>
The radiated transmit power of the AAS base station is distributed in the space by means of radiating and allocation of conducted power to single or multiple beams. The beam configuration and corresponding power allocated to each beam is application dependent.
The radiated transmit power per beam of the AAS base station is the mean power level for a manufacturer-declared AAS beam generated during the transmitter ON period. The minimum requirement for radiated transmit power shall be specified for one or more manufacturer-declared AAS beam(s). The AAS beam definition is described in section 7.1.1.

The number of AAS declared beams is for the manufacturer to declare. For each AAS beam, at least the maximum configurable EIRP value, along with the beam pointing direction and beam-width shall be declared. 
NOTE: The number of beam(s) is application dependent and is subject to manufacture declaration. 
NOTE: The declaration of multiple EIRP levels at multiple declared steering angles and steering angles values is application dependent and is subject to manufacturer declaration.
The EIRP accuracy may degrade as beam steering is applied. The system shall meet the EIRP accuracy at the extents of the beam steering capability.

The minimum radiated transmit power requirements of AAS Base station are specified on the accuracy of the declared “maximum EIRP per carrier”.

The EIRP and its accuracy are defined for the declared beams when activated individually on all corresponding Radiated Elements and the requirements are placed per individual beam.
The radiated transmit power requirement shall be specified by the EIRP accuracy with which the declared EIRP level is met.
The maximum radiated transmit power of the AAS beam is the mean power level measured at declared beam pointing direction at the RF channels B (bottom), M (middle) and T (top) when configured for maximum EIRP value for a specific AAS beam of the supported frequency channels declared by the manufacturer.

In normal condition, the AAS base station maximum EIRP for each declared [cell-specific or UE specific] AAS beam shall remain within +[Xhigh] dB and –[Xlow] dB of the radiated output beam power declared by the manufacturer.

