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Introduction
At RAN4#70, RAN4 agreed to reach a conclusion on the specification of radiated output power accuracy for AAS base stations [1]. RAN4 additionally agreed to consider the following three topics as background for the selection of the specifications [2].
1. An evaluation of the EIRP accuracy of the non-AAS case for use as a baseline for the following step. 

2. A discussion on applying non-AAS EIRP accuracy as a requirement for the AAS case. Proposals to increase or decrease the AAS EIRP accuracy requirement compared to non-AAS EIRP accuracy must be supported by technical arguments.

3. Consideration of how the EIRP accuracy requirement will be applied to AAS, including assumptions regarding beam declaration.

This paper provides discussion of the above three topics and provides recommendations for the specifications.
Discussion

Evaluation of the EIRP accuracy of the non-AAS case
EIRP accuracy for non-AAS base stations is not specified at this time. The effective EIRP accuracy for non-AAS base stations resulting from existing specifications may be derived from considering how the associated RF output power accuracy requirement translates to an EIRP accuracy performance when connected to feeder networks and antenna systems, each being characterized by their own design tolerances.
The existing RF output power accuracy requirement for both UTRA (TS 25.104) and E-UTRA (TS 36.104) base stations is ± 2.0 dB for normal environments, and ± 2.5 dB for extreme environments. This requirement is applied at the RF antenna connector (or connectors) of the base station. 
Feeder network variation and antenna variation can be estimated as ± 0.5 dB and ± 1.0 dB respectively. These estimates are not based on specified performance limits of any particular equipment and can be improved. The effect of adding these variation estimates to the RF output power accuracy are displayed in Table 1. RSS and worst case calculations are presented. 
Table 1 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
	
	


The worst case estimate of ±3.50 dB is clearly overly pessimistic as the likelihood of all three parameters being at the same end of their respective specification limits in a particular deployment is very small. However, the RSS approach is optimistic as the non-AAS base station manufacturer has no control over the characteristics of the network and antenna which may be connected to the manufacturer’s base station. The manufacturer cannot account for these variations.
Based on the above consideration, it is proposed that the EIRP variation associated with a non-AAS base station be assumed to be bounded by ±2.29 dB and ±3.50 dB, with the mid-point being ±2.9 dB.

However, the conformance specifications note that the RF uncertainties apply for the “... Test System operating into a nominal 50 ohm load and do not include system effects due to mismatch between the DUT and the Test System”. This suggests that mismatches in the feeder system and antenna system can add to EIRP uncertainty beyond what the above calculation represents.
It is not apparent that feeder networks or antennas have significant sensitivities to extreme conditions, so it is recommended that the ±0.5 dB variation due to extreme conditions should be added to the non-AAS EIRP estimate with no changes to account for environmental variation.

Application of non-AAS EIRP accuracy as a requirement for the AAS case

As was stated in [3], it is unclear how the conducted RF output power accuracy requirement was determined. As such, RAN4 has no approved precedent to follow in the creation of a new specification. Two principles should therefore be followed in determining the AAS requirement.
· The AAS requirement should ensure that AAS base station field performance is no worse than the performance of conventional base stations.

· The AAS requirement should hold AAS base stations to similar manufacturing standards as conventional base stations.

Both principles can be met by adopting a requirement which is aligned with the EIRP accuracy delivered by a non-AAS base station. 
It is not apparent why any deviation from this approach is desirable. The requirement in question is a minimum-RF characteristic which qualifies a base station as a UTRA or E-UTRA base station. It is not a design specification, manufacturing specification or a parameter necessarily used in coverage planning. Further, considering that an AAS base station may support adaptation of its radiation pattern to accommodate varying traffic patterns, the illumination of a given area isn’t expected to be constant in an AAS deployment. In this case, it isn’t apparent how a tighter (or looser) specification of EIRP accuracy would affect network performance.

Consideration of how the EIRP accuracy requirement will be applied to AAS base stations
The conformance requirements for UTRA (TS 25.141) and E-UTRA (TS 36.141) provide guidance on application of test system uncertainties in comparing test results to requirements. In particular, for Base station output power, the standards allow 0.7 dB test system uncertainty (based on 95% confidence level). 
A similar specification must be created for the AAS EIRP accuracy requirement. However, the specification must be on the measurement accuracy as applied to the measurement of a declared beam. The combination of the core EIRP requirement and the test system uncertainty will establish the measurement bounds for measurement.
Conclusions

This paper recommends that the AAS EIRP accuracy requirement be equivalent to the EIRP accuracy expected from non-AAS systems. This includes a 0.5 dB relaxation for performance at environmental extremes. It also recommended that the EIRP accuracy requirement be considered temporary until the accompanying test system uncertainty specification is also agreed.
References

[1]
R4-141244, AAS Priority for RAN4#70bis, Huawei, NEC, Alcatel-Lucent, NSN, Ericsson, RAN4#70, February 2014
[2]
R4-141998, Considerations for AAS EIRP accuracy declaration, NSN, Kathrein, NEC, ALU, ZTE, Ericsson, Telecom Italia, RAN4#70, February 2014.
[3]
R4-140834, Considerations for AAS EIRP accuracy declaration, NSN, RAN4#70, February 2014.

