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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 RAN4#74bis regarding near field scanner based test methods for UL testing [4]
2.
Discussion

Parameters such as EIRP and EIS both radiated requirements for AAS base stations are defined in the far field regions.  However, newer methods such as near field scanners are able to transform near-field measurement to the far field.  As such the near to far field transformation is an uncertainty contribution that is introduced to the spherical near field uncertainty budget.  This contribution, along with others is summarized in the table below.  
Like any other measurement technique an associated error or uncertainty is cited with the measured value.  In planar near field measurements the measurement and environmental errors that can occur during practical measurements are stated by NIST and has been presented in RAN4 [5].  A similar set of errors will also be present in the spherical near field measurement methods.  The effect of these errors is carried in the transformation of NF (near field) to FF (far field) and can create ambiguity in the resultant radiation pattern.  Therefore, it is important to take identify and quantify the effect of each measurement error on the final far field result.   This uncertainty component is captured in the following table as a DUT measurement uncertainty, since this is needed to take measured values in NF and transform them to FF values that will be used to evaluate the AAS basestation.
9)  Near to Far field transformation (calculation)

In order to use this method, a suitable probe must contain the following attributes:
1) Any distortion of the fields by the probe and the associated equipment must not seriously affect the accuracy of the measurement (i.e. coupling effects between the receiver and DUT, non-uniform antenna patterns)

2) The aperture of the probe must be small enough to measure only the field at a point

3) The probe must have the desired polarization to a high degree of accuracy

4) The probe must deliver a signal voltage large enough to permit accurate measurements
These aspects should be covered under the DUT measurement section of the uncertain table.  Since these aspects all belong to the receiver (probe) the total sum of these uncertainties should be taken care of by the first contribution listed in the following table:

1)  Mismatch of receiver chain (i.e. between receiving antenna and measurement receiver)
Table x.1 is a table modified from the UE TRP measurement uncertainty contributions table taken from TS 34.114.  The Details in paragraph column will be used to point to a location of text in the TR or TS where the contribution to the uncertainty is described further.
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

	[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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