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Introduction
A significant progress on AAS requirements is achieved in the last couple of meetings. However some aspects of EIRP declaration related to Beam declaration and its accuracy remained open. 

In this contribution we consider the questions in the WF on radiated output power requirements [1] and conclude with a proposal for declaration of beam and its EIRP requirements.  

Discussion
During RAN4#70Bis a priority for RAN4#71 is agreed in [2]. It calls for agreement on accuracy value for radiated transmit power with a TP for the TR. 

RAN4 also achieved agreements on general principle on radiated output power requirements, however some aspects related to application of declared EIRP on the beam remained open. The WF in [1] identified the following questions open issues:

1. Whether EIRP accuracy should be defined at one or more than one beam pointing direction (i.e. angles which should be declared by the vendor)
2. Whether EIRP accuracy should be defined when all beams are activated or a subset of beams or one beams activated one at a time
a. If all beams or a subset of beams are activated then whether the EIRP accuracy requirement should be placed on the composite power accuracy of all beams or on the individual power accuracy of each beam. 

b. It is assumed that if the requirement is set assuming beams activated individually one at a time, then the requirement is placed per individual beam
3. Whether EIRP and its accuracy are defined for the declared beam(s) (as defined in [1]) and/or on specific REs that e.g. correspond to pilots/reference symbols.
In regards to question 1 above, it has already been agreed that the radiated output power requirement shall be placed on one or more manufacturer-declared beam(s). There are 2 options for defining EIRP at one or more beam pointing direction(s).

Option 1: a manufacturer declares the maximum number of beams that can be transmitted simultaneously with the corresponding maximum EIRPs values for each beam at the declared set of corresponding angles (i.e. fixed set of beams at predetermined angles with 1 angle per beam).

Option 2: Alternative to option 1, a manufacturer declares the maximum number of beams that can be transmitted simultaneously together with the range of angles which the beams can be steered within. The manufacturer in this case must then declare the maximal and minimal values of the achievable maximum EIRP values within the declared steering angle range. 

Option 1, is preferable since the maximum EIRP at the declared set of angles can also be used for testing to verify the declared values by manufacturers.

On the other hand, option 2 reflects the actual capabilities of the AAS BS but it is more challenging in verifying the declared claims made by manufacturers.

One way of testing option 2 is by verifying the maximum EIRP at the edges and at the centre of the declared steering angle range. The draw back in this option is that the angle of the minimal and maximal EIRP values may not correspond to these testing points. A more exhaustive testing, scanning the full range would be too complex and too expensive. Hence, NEC prefers option 1 above.
Regarding the open issue number 2 in the WF [1], NEC proposes that EIRP accuracy shall be defined for each beam activated individually and the requirements are placed per individual beam.

In regards to question 3 of the WF in [1], we assume EIRP and its accuracy are defined for the declared beam on all corresponding RE for the said beam.
From the above discussion, NEC makes the following proposal.
Manufacturer shall declare the maximum number of simultaneous beams supported by the AAS BS with their corresponding maximum EIRPs values for each beam at the declared set of corresponding angles (i.e. fixed set of beams at predetermined angles with 1 angle per beam). 
The EIRP and its accuracy are defined for the declared beams when activated individually on all corresponding and the requirements are placed per individual beam.
The characteristics of the beam(s) (beamwidth, side lobe levels, etc.) are subject for manufacturer declaration.

By inspecting the current text in the TR, a minor modification is proposed to clarify the case of multiple beam declaration.

Regarding the EIRP accuracy, it was agreed in [3] to evaluate and apply non-AAS EIRP accuracy as a requirement for AAS case. Any proposal to increase or decrease of the EIRP accuracy adopted from the non-AAS case must be supported by technical justification.

Evaluation for the Non-AAS  EIRP Accuracy taking into consideration feeders and antenna effects was presented in [4]. The result of this evaluation is summarised in the table below.

Table x: non-AAS EIRP variation estimates

	
	accuracy (dB)
	Root-sum-square (dB)
	worst-case (dB)

	BS accuracy
	±2
	±2.29
	±3.50

	feeder
	±0.5
	
	

	antenna
	±1
	
	


From this analysis and evaluation of the EIRP for Non-AAS BS, a proposal is made to adopt an accuracy value of ±2.9dB which is a mid-point between the root-sum square and the worst case values.

NEC agrees with this evaluation and support the proposed EIRP accuracy value for AAS BS.
We believe there is no technical justification for increasing or decreasing the adopted EIRP accuracy from the non-AAS case.
A TP is offered below for approval.  

Text Proposal:

Please approve the modifications/additions indicated below into Draft R4-R4-143416 (TR37.842 v0.2.0)
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--------------Start of text proposal-------------

3.1
Definitions

7.1.2
Accuracy requirements

<This section captures the texts on accuracy requirements and the relations to requirements on measurement uncertainty. The requirements on measurement uncertainty will be covered in Section 9 under the corresponding sub-sections>
The term accuracy shall refer to the capability of the device-under-test (the AAS base station, in this case) to match declared performance requirements. These terms may be clarified by further qualification, for example test system uncertainty or DUT performance accuracy.

The EIRP of the non-AAS Base station is used as a baseline for the AAS Base station which is then adapted for the EIRP requirements for AAS Base station. 
The EIRP accuracy for AAS BS is adopted from the evaluated EIRP accuracy of the current non-AAS BS. The EIRP accuracy of the non-AAS BS is evaluated taking into consideration feeders and antenna effects. The adopted value is chosen as the mid values between the root-sum square and the worst case values shown in the table below.

Table x: non-AAS EIRP variation estimates

	
	accuracy (dB)
	Root-sum-square (dB)
	worst-case (dB)

	BS accuracy
	±2
	±2.29
	±3.50

	feeder
	±0.5
	
	

	antenna
	±1
	
	


Based on the above the EIRP accuracy requirement for AAS BS shall be ± [2.9] dB in normal conditions and ± [3.4] dB in extreme conditions for each declared maximum EIRP per carrier.
7.1.3
The requirements

<Texts to be added that can be transformed as texts in specification>

The radiated output power requirement shall be placed on one or more manufacturer-declared beam(s). Beam definition is described in above section 7.1.1.
The number of declared beams is for the manufacturer to declare. The beam-width of each beam shall be declared. Declaration of the other characteristics of the beam(s) (such as side lobe levels, and etc.) is optional. 

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

For each beam, as a minimum, at least the maximum configurable EIRP that can be measured in its corresponding bore-sight shall be declared.

The radiated TX power requirement will be on the accuracy with which the declared EIRP level is met

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 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.

Accuracy is ± [2.9] dB in normal condition and ± [3.4] dB in extreme condition for each “maximum EIRP per carrier”.

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