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1 Introduction
In RAN4#72bis the issue of the output power accuracy performance of the current non-AAS BS was discussed, a paper was presented showing that the variation in output power of 6 random BS was only 0.5dB whilst the current requirement is 2dB.

Whilst this seems to indicate that current BS outperform the existing specification this paper attempts to show how the data presented is expected as a result of the current specification.
2 Discussion
Most production processes use a 5 sigma process to ensure that yields are high (and costs minimised). Hence designs will be made consistent with this philosophy.
A target power accuracy of ±2dB would hence be expected to have a standard deviation of  2/5 = 0.4dB.

2.1 Errors

The 5 sigma approach assumes that the errors are random and normal.

Output power is a calibrated process, and is maintained with some form of correction loop, so errors may come from the following (non exhaustive) list:

· Calibration measurement error

· Calibration Step size

· Variation in circuitry after the correction loop sample point

· Variation in the correction loop feedback mechanism

· Variation in between calibration points.

Over a large enough sample range it is likely that these errors can be considered random and normal. 

In addition in order to minimise production time (and cost) it is likely that the number of calibration points are kept to a minimum. Hence known variation in output power may be dealt with but reducing calibration points but offsetting the limits by a known amount.

This may be applied to a number of parameters. One example is: Diplexer filters tend to have minimum loss at the centre frequency and roll off at the edges. Generally filter will be outside the correction loop (as the sample point is prior to the filter). Hence the output power may vary due to the frequency response of the filter. If this is large then additional calibration points may be used to ensure accuracy over frequency range, however it is also possible that a single calibration point is used and a margin is added to the variation test limits to ensure compliance over the entire range.
In this scenario the performance at the calibration point would be better than the 2dB requirement, but performance of the system would be only guaranteed to the 2dB requirement.

Without more details of the test data it is not possible to say if this has influenced the results presented.

2.2 Data set

The data set presented is a magnitude so the direction of the error is lost, hence the data cannot be compared to a normal distribution. 

The data is hence a folded normal distribution and as the mean is expected to be zero it’s a half normal distribution.

The variance of a half normal distribution is given by:
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So the standard deviation of the normal set is 
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	BS1
	0.5

	BS2
	0.5

	BS3
	0.1

	BS4
	0.2

	BS5
	0.3

	BS6
	0

	std dev half normal
	0.21

	std dev normal
	0.34


Based on the sampled information, it suggests the data has a standard deviation of 0.34dB
2.3 Statistics

Assuming that the range is not offset and that the errors are random and normal then with a standard deviation of 0.4dB, the following distribution would be expected.
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The probability of an error being greater than 0.5dB is ≈ 0.21.
3 Summary
The standard deviation for a process with 5 sigma margins and a 2dB design criteria is 0.4dB

The standard deviation of the sample set is 0.34dB, considering the unknown quantities (frequency, measurement error etc..)

There is a 78% chances that any random BS will have an power accuracy within ±0.5dB

Considering the number of unknowns it is not unreasonable to expect the sample to be from a population with a ±2dB requirement, rather than from one with a tighter limit.

The sample set does not therefore indicate that current non-AAS BS are performing in excess of the current limit.
4 References
[1]  R4-146104, Output power measurements of base stations
_1476871099.unknown

_1476871228.unknown

