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Introduction
A Way-Forward for the AAS EIRP accuracy requirement was approved during RAN4#74bis [1]. This document proposes TR text to document the agreement.
Discussion

A minor variation from [1] is proposed to align the concepts of beam steering with the require declarations for steering. The agreed proposal describes EIRP declarations as being made at “points”, but a declaration of steering angle implies that the geometric quantity being specified is an angle which specifies a direction. It is necessary to unify the concept of the point of declaration with the concept of a steering angle. Statements from [1] involving the declaration of points have been clarified by stating the points are aligned with the declared directions.
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7
Radiated requirements
...
7.1.2
EIRP accuracy requirements

The minimum requirement for radiated transmit power will be on the accuracy with which declared EIRP level is met.
Impacts of accuracy on network performance: The actual output power levels of any two AAS BS(s) (or any two transmitting equipments) are not identical. It should be noted however that the output power of a particular BS is fairly stable once it’s manufactured for shipment. Due to setting the accuracy requirements on output power, the output power levels of a group of BS(s) will be relatively consistent around a rated output power. This means that some of BS(s) may deliver power a little bit higher, but some of them may be a little bit lower, but all are around the rated power. The impacts on the network of the variability of output power between different base stations are that the application coverage of some cells may be a little bit larger, and others may be a little bit smaller compared with a calculated application coverage based on nominal output power. In some situations it is difficult to tell whether consistently large output power is better as large output power also increases the inter-cell interference. In real network, the coverage is also impacted by other parameters such as deployment environment. One typical and efficient approach to tune the cell coverage is by adjusting the antenna tilt which results in signal strength changes in several decibels. Large deviation of expected EIRP could impact the estimation of correct tilt angles. 
Impacts of accuracy on the manufacturing process: The accuracy requirements on output power drive the manufacturing process to deliver the output power as close as possible to the rated output power in order to achieve a reasonable level of the yield rate. For the same accuracy requirement in specification, the more accurate of the output power is manufactured, the higher the yield rate achieved, Therefore, the components in massive manufacturing process need to be of high precision exceeding the accuracy requirement in specification in order to achieve an acceptable yield rate, and thus an accuracy value should be selected that is a good tradeoff between network coverage and cost considerations.
For each beam, the maximum configurable EIRP measured at the [beam steering direction] corresponding to the main beam shall be declared.
7.1.2.1 The accuracy

EIRP accuracy refers to the maximum deviation of the DUT (i.e. the AAS base station) to a declared performance requirement.

The AAS base station EIRP accuracy requirement has been determined by taking into account the following factors; non AAS base station EIRP accuracy and an estimate of the achievable accuracy by AAS base stations.

The estimated EIRP accuracy of a non-AAS base station is used as the baseline for the AAS base station, which is then adapted to derive the EIRP accuracy requirements for AAS base station.

Preliminary investigations of the impact of EIRP accuracy on network performance indicate that a Wide Area AAS base station EIRP accuracy of around +/-2.25dB enables throughput to be predicted to within 5% variation. 

For an AAS base station, the EIRP accuracy is influenced by a number of factors that do not linearly combine. Nevertheless, as an approximation, from the AAS base station radio architecture, the EIRP accuracy of an AAS base station can be estimated by considering the steering error (translated from the phase error of the beam) and the inaccuracy of antenna array. 

Based on the above the EIRP accuracy can be approximated using root sum square of the error sources which are all assumed to be Gaussian distributed in the dB domain and uncorrelated. As a result of these assumptions, the Root sum square EIRP accuracy can be approximated by:
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Transceiveraccuracy – is the maximum conducted output power error at the transceiver unit output.

steeringerror – is the variation in main beam EIRP due to beam forming errors caused by phase error at the transceiver unit output.

arrayerror  – is the variation due to the error in the passive elements, the RDN, the antenna array gain errors, mismatch errors and insertion losses variations.

The inaccuracy of RDN and the aforementioned factors are incorporated in the arrayerror as defined above.

Using Transcieveraccuracy values = +/- [tbd] dB, arrayerror =  +/- [tbd] dB, and the steeringerror can be estimated [by using a typical simulated beam pattern with +/- 5 degree of phase error to be +/- [tbd] dB].   

It should be noted that the use of a root square sum implies that the 3 factors are independent Gaussian distributed, which may not be the case. This could potentially be an error source in this model. 

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

Current non-AAS specifications specify same conducted output power accuracy for all BS classes. We assume same EIRP accuracy for all AAS BS classes. EIRP accuracy for each AAS BS class (Wide Area, Medium Range and Local Area AAS BS) could be revised if deviation from this assumption is justified.
7.1.3
The core 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 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.
The vendor shall declare, at a minimum, EIRP values at points aligned with five specific directions which are the zero-steering direction and the maximum steering directions for the θ (defined between 0 and π radians) and φ (defined between -π/2 and π/2 radians) axes in relation to the coordinate system of AAS BS where the EIRP accuracy requirement is met. Some directions may overlap if steering is not supported in one direction.
The manufacturer shall declare the area or points where the EIRP accuracy requirement is met. There is no restriction on the declaration for the area of the number of points.

7.1.4 The conformance requirements
The measured EIRP shall be within +/-([X]+[TestTolerance]) dB of the declared EIRP value(s) at points aligned with the following five declared directions: the zero-steering direction and maximum steering directions in the θ (defined between 0 and π radians) and φ (defined between -π/2 and π/2 radians) axes in relation to the coordinate system of AAS BS.
<end of text proposal>







