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Introduction
An important open issue for the AAS work item is the EIRP accuracy range which is part of the EIRP requirement. This need is well known and has been documented in [1] and in the exception sheet submitted to RAN#65 [2]. RAN4 has not developed consensus on the criteria for selecting the AAS EIRP accuracy range, so this paper is submitted as an aid in forming such consensus.
Discussion

Three proposals have been submitted as the principle for selecting an AAS EIRP accuracy range.
1. Determine the EIRP range for non‑AAS base stations which corresponds to the existing conducted accuracy requirement of ±2.0 dB at the antenna connector [3].

2. Determine the range based on assumptions for AAS base station capabilities [e.g., 4].

3. Remove or reduce the margin which is built into existing specifications [5].

The first proposal is based on the finding an EIRP accuracy target which matches the EIRP range of existing deployments. The second proposal is based on the idea of extending the existing conducted requirement to the OTA domain by analyzing the impact of manufacturing variation on the performance of the antenna array and steering errors due to imperfections in the signal distribution. The third proposal is apparently built on speculation about actual manufacturing capabilities.
Each proposal has been developed along different lines. The first and second proposals both begin with the existing requirements and require consensus on a) expected variations in antenna elements and other components beyond the RF connector and b) a model for combining the variations. The first proposal assumes that the variations of the components of an AAS base station can be isolated and appropriate values for the variations can be identified. The variations can then be added in some fashion (RMS or other). The second proposal makes assumptions about more specific variations in the elements of the antenna array and applies those variations to a detailed transmission model for the antenna array. The third proposal rejects existing requirements by simply claiming typical variations for both RF power amplifiers and antenna arrays and simply adds the claimed variations.
The AAS WI is motivated by the observation that existing specifications do not cover OTA characteristics and are thus incomplete for implementations which include the antennas as integral components. This issue is fully explained in the WI justifications which were submitted and approved in [6]. The justifications include concerns about coexistence characteristics which were considered unique to AAS and the need to characterize the related OTA aspects. However, no concerns regarding the adequacy of existing core requirements were listed as justifications for the WI. 
Thus, the first and second proposals comply with the scope of the AAS WI. By rejecting the existing core requirement as a basis for the AAS requirement, the third option suggests that the core requirement for (non‑AAS) transmitter accuracy is somehow inadequate and proposes making the requirement stricter, at least for AAS base stations.

It is certainly possible that some existing deployments are disadvantaged by the ±2.0 dB requirement on transmitter accuracy. However, if this is the case, it points to a fundamental problem with the existing requirements and is not unique to AAS base stations. If the requirement is inadequate, then this should be the subject of a new activity.
Conclusion
The range for the AAS EIRP accuracy range should be selected using a method which considers the accuracy range used for non-AAS base stations in existing specifications.
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<beginning of text proposal>
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 the influence of variations unique to AAS implementation.

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.
<end of text proposal>


