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1.
Introduction

The discussions relating to over the air testing has led to a list of potential test methods.  These discussions started in the AAS SI, details of this can be found in section 8 of the TR 37.114 [1].  So far, there have been two main candidates for OTA testing: Near field scanner method, and far field in compact antenna test range (CATR) [2, 3].
This contribution will continue the discussion about near field scanner based test methods for DL testing.  There have been discussions in past meetings regarding near field scanner based test methods for UL testing [4].
2.
Discussion

In past contributions the discussion regarding near fiend scanner testing has been focused on spherical near field testing as the most viable test solution for AAS base stations for parameters such as EIRP.  There is however other types of near field scanner test methods such as cylindrical and planar near field scanner. 

For antennas with broad beams the spherical near field method is the preferred method over cylindrical and planar near field.  This is because the probe will sample over all angles over θ and φ covering the entire beam.  For antennas that inherently have a more narrow and directed beam a cylindrical or planar near field scanner will be able to capture all points of the beam.  Even though the spherical near field method will capture more of the full sphere, sometimes there are blockages due to mounting structures which prevents obtaining data over a complete sphere.  The valid region is depend on the distance (radius) the measurement probe is away from the DUT, as shown in the following expression:
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where r0 is the radius of the minimum sphere, centered on the origin of the laboratory coordinate system that encloses the radiating parts of the DUT.  In addition, within the valid region errors in the data collected could also occur due to the discontinuity at the edges of the scan plane.  There have been studies done to try to estimate the error on the outer edge of the scan area.
In previous contributions, the mention of scan area truncation was only briefly mentioned.  The discussion for RAN4 is to decide if this error should be accounted for in as part of: 
6) Measurement distance


a)
mutual coupling between the DUT and the receiving antenna


b)
phase curvature across the DUT


c)  DUT/probe alignment/position error

Although it is not the direct error of the measurement distance it does belong to the same family of errors.  Or perhaps this is an uncertainty source that should be separated onto its own line in the budget in order to see its sole impact on the overall error of the test method.
Table x.1: Spherical Near Field Uncertainty contributions in AAS EIRP measurement

	Description of uncertainty contribution
	Details in paragraph

	Stage 1, DUT measurement

	1)
Mismatch of receiver chain (i.e. between receiving antenna and measurement receiver)
	[tbd]

	2)
Insertion loss of receiver chain
	[tbd]

	3)
Influence of the receiving antenna cable
	[tbd]

	4)
Uncertainty of the absolute antenna gain of the receiving antenna


a) probe relative pattern


b) probe polarization ratio

	[tbd]

	5)
Measurement Receiver: uncertainty of the absolute level
	[tbd]

	6) Measurement distance:


a)
mutual coupling between the DUT and the receiving antenna


b)
phase curvature across the DUT


c)  DUT/probe alignment/position error


d)  Measurement area truncation

	[tbd]

	8)
Uncertainty due to DUT mounting apparatus
	[tbd]

	9)  Near to Far field transformation (calculation)
	[tbd]

	10)  Random uncertainty (repeatability)
	[tbd]

	Stage 2, Calibration measurement, network analyzer method

	10)
Uncertainty of network analyzer
	[tbd]

	11)
Mismatch of receiver chain
	[tbd]

	12)
Insertion loss of receiver chain
	[tbd]

	13)
Mismatch in the connection of calibration antenna
	[tbd]

	14)
Influence of the calibration antenna feed cable
	[tbd]

	15)
Influence of the receiving antenna cable
	[tbd]

	16)
Uncertainty of the absolute gain of the receiving antenna
	[tbd]

	17) 
Uncertainty of the absolute gain/ radiation efficiency of the calibration antenna
	[tbd]

	18)
 Measurement distance:


a)
Mutual coupling between the calibration antenna and the receiving antenna


b)
Phase curvature across the calibration antenna
	[tbd]


3.
Conclusions

The near field scanner test method can be a valid test method for testing EIRP.  This method has many advantages such as the size of the test facility can be smaller in size than that of a far field test range.   This contribution outlined a few of the uncertainty contributions that differ from a CATR: the near to far field transformation and receiver probe properties.  Suitable tests will need to be agreed upon in RAN4 in order to characterize each test facility to ensure confidence in EIRP measurement accuracy.  
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