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1.
Introduction

During the past several RAN4 meetings discussions regarding different test method uncertainties have been brought to light.  It is the goal of this contribution to continue this discussion and the discussion regarding near field scanning methods [1].
Previously it has been mentioned [3] NIST has analysed measurement uncertainty for planar near-field scanners based methods.  They developed an 18 point list [4] with different uncertainties of importance.  This contribution will try to bring together the past discussions, specifically planar near-field scanners, involving measurement uncertainty budget and test requirements for EIRP.  Similar uncertainty budgets will need to be developed for spherical near field scanners and cylindrical near field scanners.                                                                                                                                                                                                                                                                                                                                                                                                  
2.
Discussion

As it has been previously mentioned [3] each RF core requirement requires a corresponding conformance test requirement to be defined.  When looking at UE OTA specification, TS 34.114 the Total Radiated Power (TRP) requirement, the sources of error listed by NIST would be most suited for “Stage 1, DUT measurement”. In TS 34.114 source of error are differentiated into two stages: measurement and calibration, unlike NIST where there is no separation between the two stages.  It may be good for AAS to also split the measurement uncertainty from the calibration uncertainty in order to visualize the need for antenna test range calibration.

 A popular antenna test method is the spherical near-field (SNF) measurement; the spherical near field scanner is likely the most applicable to radiated 3GPP BS antennas since there are no truncation errors.  The main advantage of using a SNF over a compact range for testing is that the chambers are generally smaller than compact antenna test ranges.  The downside to the smaller physical size is the large amount of software needed to compute an accurate non standardized near-field to far-field transformation.  In addition, like all antenna measurement configurations, SNF systems are also susceptible to measurement errors.  However if these measurement errors are properly understood steps can be taken to reduce their impact on the results, such as in far-field radiation patterns for EIRP.  

For the reader’s convenience the NIST 18 error terms have been copied here below:

Table 1: NIST 18 error term

	
	Source of Error

	1
	Probe relative pattern

	2
	Probe polarization ratio

	3
	Probe gain measurement

	4
	Probe alignment error

	5
	Normalization constant

	6
	Impedance mismatch factor

	7
	Device Under Test alignment error

	8
	Data point spacing (aliasing)

	9
	Measurement area truncation

	10
	Probe x, y position errors

	11
	Probe z position errors

	12
	Multiple reflection (probe/DUT)

	13
	Receiver amplitude nonlinearity

	14
	System phase error due to (but not limited to): 

Receiver phase errors

Flexing cables/rotary joints

Temperature effects

	15
	Receiver dynamic range

	16
	Room scattering

	17
	Leakage and crosstalk

	18
	Random errors in amplitude/phase


The first stage is to define uncertainty sources to be associated with DUT measurement and/or calibration measurement.  Then taking the starting points from UE OTA test specification (TS 34.114) and the NIST 18 error terms and find contributions associated to only passive testing gives rise to Table 2.  There would be a similar yet separate list of uncertainty sources for spherical and cylindrical near field methods. Furthermore, further uncertainty sources arise for active testing
Table 2: Spherical Near Field Uncertainty Sources for Passive Antenna Systems (starting point)

	Stage 1, DUT measurement

	1)  Probe relative pattern

	2)  Probe polarization ratio

	3)  Probe gain measurement 

	4)  Probe alignment/position error

	5) Receiver impedance mismatch chain 

	6) Device Under Test alignment/position error

	7) Receiver amplitude nonlinearity

	8) Near to Far field transformation (calculation)

	Stage 2, Calibration measurement

	9)  Uncertainty of set up equipment (i.e. network analyzer, signal generator etc.)

	10) Receiver impedance mismatch chain

	11) Mismatch in connection of calibration (SGH) antenna

	12) Uncertainty of absolute gain/radiation efficient of calibration (SGH) antenna

	13) Flexing rotatory cables
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