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1 Introduction
The currently agreed OTA requirements for the AAS BS are EIRP and OTA sensitivity. The EIRP requirement is more advanced in [1], than the OTA sensitivity requirement. It is anticipated that there will be similarities in the range of declarations for both.
It has already been documented in [1] that the following 

2 EIRP Declarations
2.1 Existing approved text

The approved text in the TR, [1] currently mentions the manufacturer’s declaration a number of times in §7.1. Each instance is listed below:
1. The minimum requirements for AAS base station radiated transmit power, shall be placed on one or more manufacturer declared beam(s) that are intended for cell-wide coverage. 

2. The characteristics of the manufacturer declared beam and the requirement on the declared EIRP are defined in the subclause 7.1.1 and 7.1.2 below.

3. The minimum requirement for radiated transmit power will be on the accuracy with which declared EIRP level is met.
4. For each beam, the maximum configurable EIRP measured at the [beam steering direction] corresponding to the main beam shall be declared.
5. EIRP accuracy refers to the maximum deviation of the DUT (i.e. the AAS base station) to a declared performance requirement.

6. Based on the above, the EIRP accuracy requirement for AAS BS shall be +/- [xx] dB for each declared maximum EIRP per carrier
7. 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. 
8. 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.

9. 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. 

10. NOTE: The number of beam(s) is application dependent and is subject to manufacture declaration. 

11. 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.
12. The minimum radiated transmit power requirements of AAS Base station are specified on the accuracy of the declared “maximum EIRP per carrier”.

13. 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.
14. The radiated transmit power requirement shall be specified by the EIRP accuracy with which the declared EIRP level is met.

15. 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.

16. 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.

Section 7.1.1 does not mention beam declarations but there are several references to it as defining the declared beams (2),(8), it states:
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. An AAS beam is characterized by the beam pointing direction and beam-width, together with other parameters such as side lobe levels.
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.

There is some repetition in all these statements however there are a number of key points:
1. The declaration is for 1 or more beams, (1),(8),(10),(11)

2. The minimum requiring is on the EIRP accuracy around the declared value, (3),(5),(12),(14),(16)

3. The value is the max EIRP per carrier (6),(9)

4. The beam pointing direction shall be declared, (9),(11), (15),(§7.1.1 ref (2),(8))

5. The beam width shall be declared, (9), (§7.1.1 ref (2),(8))

6. The requirement is valid for the frequency channels declared. (15)

It is also implied via §7.1.1 ref (2), (8) that the side lobe level is part of the declaration, although this is probably not the intention.
These definitions have been approved because they carefully avoid setting any minimum requirements on the range of declarations. They define what each declaration should consist of but not what declarations should be made.
2.2 Spatial definitions
The spatial coverage area of the system is defined by both the beam width and the steering angle, in diagrammatic form these can be distinguished as follows:
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Figure 1. Definition of spatial terms for EIRP

In existing text in the TR ‘pointing direction’ is used in most cases  rather than ‘steering angle’.
2.3 Minimum Declarations
The AAS BS should meet the requirements over its intended range of usage. For an AAS as the antenna is integrated then the performance includes a spatial dimension. It is clear from the approved definitions that the spatial range is part of the manufacturer’s declaration. However it is not clear what the minimum set of declarations should be.

In the case of EIRP (and hence EIRP accuracy), conformance over the spatial dimensions means 2 things: 
1. The declared power should be available over the area it is declared available

2. The EIRP accuracy should be met over that same declared range.

By way of example:

Ex1. The AAS BS has steering capability in both azimuth and elevation (8x10 elements) it is declared to have EIRP (per carrier) of 60dBm with a 13° beam width over the azimuth steering range ±30° and a 5.5° beam width over the elevation steering range of ±10°
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Figure 2. Ex.1 Azimuth and elevation polar beam directivity plots
One point to note is that when the beam is not pointing directly ahead then the directivity starts to drop off. In the example given the directivity at the ±30° points had dropped by ≈2.5dB. Hence the EIRP will be 60-2.5=57.5dBm.
As the steering range in elevation is not as great then the loss in directivity is not as great, in this case it is 0.3dB so EIRP is 60-0.3=59.7dBm.

This is the expected and correct action of the AAS, however the variation in EIRP is quite large compared to the allowable EIRP variation (not yet confirmed but likely to be between 2-3dB). However this is not necessarily preferable, the legacy passive antennas have similar directivity roll off as you move away from the centre position generally the 3dB points are used to define the beam width. So an AAS with a similar profile would fit more easily in an existing cell pattern.
Of course other scenarios can be envisaged where an equal power at all angles is preferable. In terms of declarations however this is easily handled.

So a suggested minimum set of declarations for the case give is:
	Description
	Nominal
	Az_min, El_min
	Az_min, El_max
	Az_max, El_min
	Az_max, El_max

	No beams
	1
	1
	1
	1
	1

	Pointing direction (deg)
	Azimuth
	0
	-30
	-30
	30
	30

	
	Elevation
	0
	-10
	10
	-10
	10

	Beam width (deg)
	Azimuth
	13
	13
	13
	13
	13

	
	Elevation
	5.5
	5.5
	5.5
	5.5
	5.5

	Freq range
	B1 DL
	B1 DL
	B1 DL
	B1 DL
	B1 DL

	EIRP (dBm)
	60
	57.2
	57.2
	57.2
	57.2


Ex2. The AAS BS has no steering capability but consists of 4 columns each of 10 elements (the product may be considered AAS as the radio and antenna are integrated.  It is declared to have EIRP (per carrier) of 54dBm with 4 carriers (1 per column). Each column has an azimuth beam width of 65° and an elevation beam width of ±5.5°.
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Figure 3. Ex.2 Azimuth and elevation polar beam directivity plots
In this case the AAS BS has a similar total coverage area as in the 1st example, however each column is declared as a separate carrier with no steering capability. The total power is the same (60dBm) but is represented as 54dBm per carrier.
	Description
	Nominal
	Az_min, El_min
	Az_min, El_max
	Az_max, El_min
	Az_max, El_max

	No beams
	4
	4
	4
	4
	4

	Pointing direction (deg)
	Azimuth
	0
	0
	0
	0
	0

	
	Elevation
	0
	0
	0
	0
	0

	Beam width (deg)
	Azimuth
	65
	65
	65
	65
	65

	
	Elevation
	5.5
	5.5
	5.5
	5.5
	5.5

	Freq range
	B1 DL
	B1 DL
	B1 DL
	B1 DL
	B1 DL

	EIRP (dBm)
	54
	54
	54
	54
	54


Note the range of declarations is the same, however as there is no beam steering capability the declaration is the same in each case.

3 Summary
The already agreed declarations for EIRP have been analysed and the following have been identified

1. The declaration is for 1 or more beams.

2. The minimum requiring is on the EIRP accuracy around the declared value.

3. The value is the max EIRP per carrier.

4. The beam pointing direction shall be declared.

5. The beam width shall be declared.

6. The requirement is valid for the frequency channels declared. 

The operational range over which these requirements should be declared has been investigated by way of example of 2 different AAS structures. A minimum set of spatial points over which the requirements should be valid are suggested, these are

1. Nominal (0° azimuth, 0°Elevation)
2. Azimuth minimum pointing direction, Elevation minimum pointing direction.

3. Azimuth minimum pointing direction, Elevation maximum pointing direction.

4. Azimuth maximum pointing direction, Elevation minimum pointing direction.

5. Azimuth maximum pointing direction, Elevation maximum pointing direction.

The definition of the coordinate system and hence the ‘nominal’ point is FFS.
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