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1 Inroduction

In the past few meetings, there have been active discussions on the EIRP accuracy requirements. Notably, there has been some consensus that the AAS EIRP accuracy requirement be equivalent to the EIRP accuracy expected from non-AAS systems. 

However, an accompanying component to the consideration of the EIRP accuracy requirement would be the accompanying test system uncertainty. The reason is that an agreement on the core specification requirement on the EIRP accuracy that is smaller than the agreed test measurement accuracy would render the core requirements ineffective. 

This document presents further discussion in this area in continuation of our previous submission in [1]. Specifically, we focus on the measurements uncertainties components that need to be considered for radiated measurements.
2 Discussion
In [1], we have provided the measurement accuracy components, given in the Table below, for the Free Space Range and Compact Range test methods. 
	Error type
	Free space range
	Compact range

	
	Error evaluation
	Comment
	Error evaluation
	Comment

	Illumination conditions
	Phase error
	From +/-0.005 to +/-0.01°
	
	From +/-5° up to +/-10°
	Estimation in the quiet zone, sum all potential related errors

	
	Amplitude error
	From +/-0.1 up to +/-0.2dB
	
	From +/-0.5 up to +/-1dB
	

	Range dimensions
	Ground and other reflections
	From 0 up to +/-0.2 dB
	Mainly depends on towers height
	-
	

	Measurement devices
	VNA error
	+/-0.05 dB
	Typical
	+/-0.05 dB
	Typical

	Gain references
	Standard Antenna gain 
	From +/-0.2 up to +/-0.5dB
	
	From +/-0.2 up to +/-0.5dB
	

	TOTAL
	From +/-0.3 to +/-1 dB
	From +/-0.7 to +/-1.5dB


The above have categorized the different error types as follow: Illumination error, Range Dimension error, Measurement Devices error, and Gain references Error. These measurement uncertainties can also be viewed as the antenna accuracy requirements as well.

However, these error types may not be directly applicable for other measurement methods. It is therefore beneficial to generalize the measurement uncertainties that are applicable to most measurement methods. From the ECC recommendation in [2], some guidance has been made available. 
An overview of these recommendations has been provided in [3] and can serve as a starting point reference. 
In summary, we draw from our understanding some observations:

- There is no international nor accepted procedure to evaluate antenna measurement uncertainties.
- The number of uncertainty sources is large. The first Guide to Uncertainty of Measurement (GUM) has been issued by the ISO in 1995. However, there is still much work that still needs to be done.

- The uncertainty sources can be classified by type (see Table above) and it is possible to combine all uncertainties estimated as standard deviations.
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- As shown in the Table above, the estimation of the uncertainty of far-field external test range and compact range have been provided. Based on combinations of all uncertainties estimates as standard deviations, a generally accepted rule is of 3σ where σ is given by           . The standard deviation of different uncertainty estimates is given by σi
3 Conclusion

This contribution referenced the recommendation provided by ECC on how to determine the radiated power through field strength measurements. To derive the measurement accuracy, it is proposed that first the different uncertainty components are identified. That is then followed by agreeing on a methodology or formulation for combining these different uncertainty components.   
4 References 
[1] R4-142632, “Discussion, Radiated Measurements Accuracy,” RAN4#71, May 2014.
[2] ECC/REC/(12)03, “Determination of the radiated power through field strength measurements in the frequency range from 400 MHz to 6000 MHz,” February 2013.

[3] R4-144722, “Radiated Measurements Accuracy,” Alcatel-Lucent, Alcatel-Lucent Shanghai Bell, CATR, RAN4#72, Aug. 2014.
.














































































































































































� EMBED Equation.3  ���










































[image: image2.wmf]å

=

i

i

2

s

s

_1473173276.unknown

