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Introduction
RAN4 agreed the general principles on radiated output requirements to be based on the accuracy of the declared EIRP [1]. However, some aspects related to the application of the declared EIRP on the beam and derivation of its accuracy remained open as highlighted in [2]. A number of contributions were submitted for the last RAN4#71 meeting on EIRP accuracy [3 – 11]. Offline discussion took place to reach harmonised proposal based on the merger of [6] and [11] but time run out as some misalignment emerged. This TP proposes a harmonised TP based on these contributions and the follow up discussion by email ahead of this meeting.

Discussion
In response to the WF in [2] contributions on EIRP accuracy were submitted for RAN4#71, [3-11]. The proposal in these contributions are summarised as follows.

Ericsson analysis in [3] shows that EIRP variation levels of 2-2.5dB, the throughput variation is less than 5% for mean and cell edge, and just over 5% for cell centre. It concludes that as a minimum requirement, 2-2.5dB EIRP variation leads to reasonable throughput predictability.

Ericsson also in [4] makes an analysis on the impact of gain and phase variation on EIRP and sidelobe levels and on the relation between array size and gain/phase accuracy. It concludes that when setting the EIRP accuracy, the size of an AAS array should not be taken into account; the EIRP accuracy should be independent of architecture.

CATT presented analysis of EIRP accuracy in [5] based on the non-AAS BS and concluded with a proposed EIRP accuracy range of +/- 2.3 ~3.3 dB in normal conditions and a range of 2.7 ~ 3.7 dB in extreme conditions.

ZTE provided consideration on the EIRP accuracy in [6] and proposed text proposals for TR 37.842. The TP includes an estimated EIRP accuracy formula and proposal for EIRP accuracy taking into consideration +/- 5 degree of phase error resulting in EIRP accuracy of 2 ~2.5 dB.
Kathrein suggested in [23] to tighten the estimated EIRP accuracy for non-AAS BS to +/- 1 dB based on present non-AAS base station equipment typical output power accuracy of +/- 0.5 dB. Technical justification is absent from this contribution. 
Huawei discussed impact of EIRP accuracy on the cost of the network and its coverage in [7]. It concludes that if the accuracy requirement is set to 0.1dB, the cost could be increased by multiple times but the gain on coverage consistence are marginal. It was approved in RAN4#71. 

NSN made evaluation in [8] for the Non-AAS EIRP Accuracy taking into consideration feeders and antenna effects. NSN also proposed in [9, 10] to apply the same accuracy requirement to all beams for which an EIRP declaration is made.
NEC proposed in [11] to adopt same EIRP as non-AAS BS case based on the evaluation presented by NSN in [8].
It should be noted that accuracy requirements for the conducted output power were agreed in RAN4#71 [12].
During the discussion in RAN4#71, an attempt  is made to merge the TPs from [6] and [8] but this could not be concluded due to misalignment which emerged during the discussion. 

The TP below is maintained as starting point from where we left during RAN4#71 with hope to get agreed consolidated TP for the coming RAN4#72 in Dresden. Deleted and None relevant text were omitted for clarity.

A TP is offered below for approval.  

Text Proposal:

Please approve the modifications/additions indicated below into Draft (TR37.842 v0.3.0)
{Note unmodified parts are omitted}
--------------Start of text proposal-------------

7.1.2
EIRP accuracy requirements

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 classe (Wide Area, Medium Range and Local Area AAS BS) could be revised if deviation from this assumption is justified.

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. 
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.

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