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Discussion 
1 Inroduction

In [1], the following way forward has been agreed:

Based on agreements reached during RAN4#70, the following activities are proposed to develop the AAS EIRP accuracy requirement.

... 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 quantitative arguments...
Extending from the output power accuracy at the antenna connector of legacy non-AAS BS, the accuracy requirement for AAS BS EIRP is composed of the accuracy of the conductive power measurements combined with the CW-based antenna array measurements accuracy. The EIRP accuracy formulation, also proposed in [3], is given by the following:

± (2 + U) dB

where U represents the combined uncertainty due to antenna performance variation and variation in RDN performance. 
In this contribution, we provide some analysis into the various components contributing into antenna array performance variation.  

2 Discussion
In this section, we use the example of direct far field range to analyze the different accuracy components of the EIRP. Results from similar analysis are also provided for compact test range. 
Accuracy of measurements is therefore a function of the surrounding elements, including the weather conditions for outdoor ranges or absorbers efficiency for indoor ranges, the amplitude / phase field uniformities in the AUT area, and accuracy of measurement devices such as Vector Network Analyzers, Spectrum Analyzers or Signal Analyzers.

The non-uniformity of the fields is mainly driven by the amplitude variations due to the transmission or reception measurement antenna, the misalignment of antennas and the phase error due to test range dimensions and its limited length (R). The reflections are generated by the surrounding elements, including the AUT and the antenna probe (-3dB HBW & VBW, gain). 

Plane wave conditions are an approximation, mainly function of R and previously listed items. These errors create amplitude and phase curvatures which lead to an increase of the measured 1st null and the 1st side lobe levels, and therefore a reduction of the measured gain.

[image: image1.png]



[image: image3.png](dB)

TAPER (dB)

—————————
PATTERN - =~
ATT ‘f‘ DISTRIBUTION
E£RROR DUE
TO RANGE

EASLA
T

ANGLE





Uncertainty in gain measurements or Equivalent Isotropic Radiated Power measurements (EIRP) as EIRP is defined as the product of the transmit antenna gain GT at a given direction and the input power PT (EIRP=GTPT), can be evaluated by summing the following potential errors:

1. Un-uniformity of fields i.e. phase and amplitude errors :
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 where T represents the -3dB opening of the antenna probe and DR the dimension of the AUT. 

2. Potential reflections due to ground or obstacles disturbances within the Fresnel ellipsoid, to be evaluated therefore case to case. 
3. Measurement devices precision: VNA or Spectrum Analyzer or Signal Analyzer precision and Antenna probe precision

A comparison list of main errors and expected gain measurement performances can be proposed as follows:

	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


3 Conclusion

This contribution has provided some guidance on how the antenna performance variation can be computed. The performance of RDN has not been considered.  
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