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1.
Introduction
At RAN4#68 in Riga it was agreed to define a new requirement for radiated output power for AAS BS. According to the agreement the output power shall be declared by the manufacturer while the minimum requirement is set on the radiated output power accuracy.

At previous meetings several contributions has been presented regarding this topic. In [1, 2, 4, 5] proposals for how radiated output power accuracy requirement for AAS BS has been presented. It have been suggested to evaluate the radiated output power variations for legacy base stations and adopt these as base line for the minimum requirement for AAS base stations.

Based on assumptions related to statistical properties of involved variables the radiated output power for legacy base stations can be calculated. Unlike our contribution presented at RAN4#70 in Prague [1] where radiated output power for AAS BS was calculated without feeder loss, the analysis in this contribution includes feeder loss. This contribution analysis the EIRP performance of a conventional wide area network, including radio, feeder cable and antenna variations. This analysis is one of the parts necessary to find the proper uncertainty value for the minimum requirement for radiated output power. The second part of the analysis is done in a companion contribution [6]. 

This contribution presents results of analysing EIRP variation for legacy base stations. 
2.
Discussion
A radiated output power requirement can be divided into two main parts: 
1. Radiated output power declaration
2. Minimum accuracy requirement
So far in the discussion the radiated output power requirement is supposed to be a declaration similar to current conducted version in the .104 specification. This contribution handles only the definition of the minimum accuracy requirement.
In the work finding a proper EIRP accuracy requirement it have been suggested to look at conducted output power accuracy specified in .104-specifications. Moving from a conducted requirement boundary to a radiated requirement boundary requires knowledge about the antenna characteristics. At the RAN4#69 meeting in San Francisco we presented a contribution [3] with statistical properties related to antenna gain of passive base station antennas. For radiated output power it is suggested that the minimum accuracy requirement specifies an interval around the manufacturer declared absolute level. We suggest deriving the EIRP accuracy for a legacy base station based on information from .104 and measured antenna characteristics and estimated feed loss variations for typical deployments.
For deployments of typical macro base stations the feeder loss can vary quiet a lot, due to cable type and length. Typical deployment includes both high mast deployments with long cables and radio head deployments with very short feeders. The loss of a feeder coaxial cable is typically 6 dB/100m at 2 GHz. 
The following assumptions related to a legacy base station have been adopted:

1. In normal condition, the base station maximum output power shall remain within +2.0 dB and -2.0 dB of the rated output power declared by the manufacturer (Section 6.2.1 of 36.104). Assuming the conducted output power is normally distributed and conducted power to be within the interval of +/- 2.0 dB with 99% confidence. This assumptions result in a standard deviation for the power distribution to be 0.86 dB.
2. From table 2.2 in [1] the antenna gain variation is estimated to be within the interval of +/- 1.0 dB with 99% confidence. This corresponds to standard deviation for the gain distribution to be 0.43 dB.
3. Based on typical base stations deployments including long and short feeder cables, the feeder loss can be assumed to be 3.0 dB +/- 3.0 dB. It is assumed that the feeder loss will fall within the interval +/- 3 dB with 99% confidence. This assumption result in a standard deviation for the feed cable loss distribution to be 1.3 dB. 
Based on information given above it is assumed that conducted power at ARP, antenna gain and feeder loss is normal distributed variables. From this assumption the variance of EIRP can be calculated as:


[image: image1.wmf]2

2

2

2

L

G

P

EIRP

tx

tx

s

s

s

s

+

+

=


,where 
[image: image2.wmf]tx

P

s

 is the standard deviation of the conducted power distribution, 
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 is the standard deviation of the antenna gain distribution and 
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 is the standard deviation of the feeder loss. Putting in the values the standard deviation for EIRP is calculated to 1.62 dB. However finding proper minimum requirements it is necessary to analyse the CDF-curve for EIRP. 
Based on standard deviation assumptions, normally distributed random samples for conducted output power, feeder loss and antennas gain is created. In Figure 2.1 the CDF-curves for conducted power, antenna gain, feeder loss and EIRP is plotted. 
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Figure 2.1 EIRP distributions for legacy base stations

With given variations the EIRP variation at 99% confidence will be +/- 3.8 dB for a legacy base station.   
Yet another variation affecting the EIRP is deployment miss-alignment, where beams are miss-aligned with respect to coverage area, this effect is not considered in this analysis.
3.
Conclusion

Starting from the conducted minimum requirement for output power accuracy (section 6.2.1 in TS 36.104) and adding variation caused by the feeder loss and antenna gain the radiated output power for a legacy base station can be derived. 

In the previous analysis [1] the feeder loss was not included and the EIRP variation was calculated to be +/- 2.25 dB. In this contribution, variations from the feeder cable are included. 
With feeder cable variations included, the EIRP variation is calculated to +/- 3.8 dB. 
Since the feed loss variation is removed by integration radio and antenna to an AAS BS the variation of EIRP is tighter for an AAS BS compared to a legacy base station.
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