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1.
Introduction

Over several meeting cycles there has been some discussion regarding conformance test aspects for AAS.  This discussion has been mainly offline due to the lack of online meeting time those contributions have not been treated due to prioritization of RF core requirements.

However, at RAN4#72b in Singapore, the discussion continued regarding the need for conformance test aspects of AAS.  This contribution will be a continuation, focusing on some specific uncertainty sources.  
2.
Discussion

Any measurement technique (e.g. CATR, NF, test hat, reverberation chamber etc.) will have an associated uncertainty value.  This contribution tries to bring to light some errors in measurements and a framework to be used by 3GPP to capture uncertainty for OTA test methods.   The contributions to the uncertainty budget will differ from calibration stage to measurement.  Each measurement technique will have a different set of sources of errors for both calibration stage and measurement stage [1].  It is up to RAN4 to decide what the sources of error for each technique and what the associated accepted maximum uncertainty should be.  In order to achieve this, a common framework is needed, what are the contributors to the uncertainty of the measurement, how to sum the uncertainties together and any other additional static contributors. 
For a testing technique that is chosen to be evaluated, a list of uncertainty contributions for the measurements in the calibration or measurement stage must be identified.   Although the NIST 18-term error assessment was originally developed for planar near-field measurements [2], it can be adopted and used as a starting point for determining the maximum value of each uncertainty.  It is the basis for the work done in the UE Test Specification [3], and can provide a good starting point for the OTA AAS test specification.
For the convenience of the reader, below is the 18-term NIST uncertainty sources used in planar near-field measurements:
	Probe relative pattern
	Measurement area truncation 

	Probe polarization ratio
	Prove x, y-position errors

	Probe gain measurement
	Probe z position errors

	Probe alignment error
	System phase error due to: receiver phase errors, flexing cables/rotary joints, temperature effects



	Normalization constant
	Receiver dynamic range

	Impedance mismatch factor
	Room scattering

	AUT alignment error
	Leakage and crosstalk

	Data point spacing (aliasing)
	Random errors in amplitude/phase


Based on this list of uncertainty sources, let us start to derive a list of uncertainty contributions related to test range calibration stage and a measurement stage.  Now let us call the test range calibration stage as phase 1, and measurement stage to be phase 2.  The purpose of phase 1 is to calibrate the test facility.  This means that all unknown variables that can contribute to the overall EIRP/EIS measurement must be determined in order to ensure it does not affect the figure of merit being tested.  Some examples of unknown variables may consist of but not limited to: cable losses, probe antenna, propagation losses. 

Although phase 1 and phase 2 are different stages of measurement and consist of a different list of sources of error, the uncertainty values will still need to combine these two values to have a single value represent the total uncertainty.  These uncertainty values will be of different statistical properties (i.e. normal, rectangular and U-shaped).  
Proposal 1: Different uncertainty sources have different types of statistical properties. Therefore all contributions must be translated to standard variations.
It also up to RAN4 to determine how these two stages of uncertainty values shall be combined.  In this contribution, a proposal to combine the total uncertainties is by the root of the sum of the squares method.
Proposal 2: Combine the total uncertainties in Stage 1 and Stage 2, also by the root of the sum of the squares method: [image: image1.wmf]2
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, where uc is standard deviation.  
3.
Conclusion

Proposal 1: Different uncertainty sources have different types of statistical properties. Therefore all contributions must be translated to standard variations.
Proposal 2: Combine the total uncertainties in Stage 1 and Stage 2, also by the root of the sum of the squares method: [image: image2.wmf]2
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For the coming work RAN4 needs to decide on a framework to calculate total measurement uncertainty for OTA test methods to be adopted by 3GPP. In annex E of TS 34.114 [3] the framework for UE OTA testing is captures. This framework could be used as a starting point for framework needed for AAS OTA conformance testing. 
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