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1. Introduction

RAN4 have defined an OTA requirement for AAS BS capturing the ability to generate and direct beam power. The requirement is referred to as “radiated transmit power”. The background information relevant for this requirement is described in TR 37.842, section 7.1 and the requirement is defined in TS 37.105, section 9.

The requirement is based on manufacturer declaration of EIRP level per beam together with a minimum requirement of EIRP accuracy. The EIRP accuracy interval to be specified for AAS BS has been discussed for a long time. This contribution presents an overview of all proposed values so far together with a compromise which is captured in a text proposal attached at the end.
2. Discussion

From the way-forward presented last meeting a table with proposals from different companies was collected. All proposed values are listed in Table 2-1.
Table 2-1: Collection of proposals
	Proposals
	Value [dB]

	CATT, R4-145627
	+/-2.4

	NEC, R4-145901
	+/-2.9

	Huawei, R4-146176
	+/-2.3

	Ericsson, R4-146289
	+/-2.25

	Nokia Networks, R4-153498
	+/-2.9

	Vodafone, R4-75AH-AAS-0087
	+/-1.5

	Telecom Italia, R4-146708
	+/-1.5

	CMCC, R4-75AH-AAS-0005
	+/-1.5

	Kathrein, R4-152625
	+/-1.5


In the discussion so far 9 proposals from different companies with EIRP accuracy values ranging from +/-1.5 to +/-2.9 dB have been presented. Presented values are based on measurements, network simulations and estimations. 
It can be noticed that proposals are split up in 3 main groups, which can be conclude as +/- 1.5, +/- (2.25 to 2.4) and +/-2.9 dB. The groups can easily be identified in the histogram in Figure 2-1.
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Figure 2-1: Histogram

One approach is to find a consensus is to study some basic statistical properties, such as average and median values of given proposals. The result is presented in Table 2-2. The average can be calculated in linear scale or in logarithmical [dB] scale. The end result will be slightly different.
Table 2-2: Basic statistical information
	Approach
	Proposals [dB]


	Average
	Logarithmical average
	Linear average

	
	+/-2.08 
	+/-2.12 

	Median
	+/-2.25

	Maximum
	+/-2.9

	Minimum
	+/-1.5


Approaches based on maximum and minimum seems to be not agreeable, therefore it is suggested to continue the discussion on a shared pain based solution, where the requirement is based on a mid-point of proposed samples. 
In Figure 2-2, a mid-point compromise is proposed, based on the median value of +/- 2.25 dB. 
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Figure 2-2: Accuracy interval proposals

Observations related to Figure 2-2 is that if the base station vendor declares beam peak EIRP with a guaranteed accuracy of +/- 2.9 dB. If so, then RAN4 must consider the relevance of the requirement. The large variation allows the radiated transmit power to vary up to 4 times within the accuracy interval. Even though 3GPP RAN4 defines minimum requirements, the experience from network planning says that EIRP variation corresponding to power variation of 4 times is too wide. 
On the other side +/-1.5 dB may be too stringent considering that AAS BS will consist of many transceivers in a compact form factor. Compared to current conducted power requirement allowing +/- 2.0 dB power variation, radiated transmit power would be more tight. 
Allowing for new technology and innovation it is reasonable to set the EIRP accuracy requirement to +/-2.25 dB, even though the average, maximum, minimum or median value is not the best scientific approach to find the accuracy value. Reaching an agreement on EIRP accuracy interval part of radiate transmit power requirement based on median value can be accepted in this special case. 
For release 13, +/- 2.25 dB can be seen as a good compromise for WA AAS BS. If in the future there will be a need to change the accuracy interval to be tighter or wider than +/- 2.25 dB that could be done in later releases if required based on aspects not considered in this WI.
3. Conclusion

We are now close at end of release 13 which means that according to plan the WI is supposed to close. Based on the discussion in this contribution we propose a compromise to set the EIRP accuracy interval part of radiated transmit power requirement to +/- 2.25 dB.
In the attached text proposal the proposed values are put with in square brackets until the conformance test discussion is settled. 
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[Text proposal]
7.1.3
The core requirements

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

The radiated transmit power generated by 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 maximum achievable EIRP in a declared beam peak direction 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 declared AAS beams is for the manufacturer to declare. Some examples of declarations of beams are illustrated in a directions diagram in Figure 7.1.3-1.


[image: image3]
Figure 7.1.3-1: Examples of AAS beam declarations depicted in a directions diagram.

In Figure 7.1.3-1 the shaded areas/points represent the declared EIRP directions set, which may be continuous (top right, bottom right) or not continuous (bottom left), or be restricted to just the points of maximum steering (top left). The coloured points represent the compliance test points at which EIRP is declared.The maximum EIRP and its accuracy are defined for the declared beams when activated individually on all corresponding RE and the requirements are placed per individual beam.
The maximum radiated transmit power of the AAS beam is the mean power level measured at the declared beam peak 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, when a beam is steered within the maximum EIRP directions set if a maximum EIRP is claimed by the manufacturer then the AAS base station maximum EIRP shall remain within +[2.25] dB and –[2.25] dB of the claimed value.

Intended maximum EIRP is only declared for the beam peak direction associated with the reference beam direction pair and the beam peak directions associated with the beam direction pairs corresponding to the maximum steering directions; for the remainder of the EIRP directions set there is no need to declare maximum EIRP as part of the 3GPP compliance declaration.

[The end of text proposal]
