3GPP TSG-RAN WG4 meeting #75
R4-153017
Fukuoka, Japan, 25th – 29th May 2015
Source:
Ericsson

Title:
Far-Field (CATR) testing of AAS BS DL
Agenda item:
7.2.7.2
Document for:
Discussion
1.
Introduction

In RAN4#74bis in Rio de Janeiro, it was agreed that each test method that brought forth should list the uncertainty contributions in the format in TS 34.114 (UE TRP measurement specification).  The following contribution will try to take the uncertainties described in [1] and place them in the format described.  In addition, the probability distribution and divisor of each uncertainty are important aspects of the uncertainty source and to the overall uncertainty figure for each test method but will be discussed once the list of uncertainty sources has been agreed.  
It will also be the goal of this contribution to start the discussion of some of the major uncertainty contributors. 
2.
Discussion

Each uncertainty contribution may not be equally weighted in the overall uncertainty budget.  There are some components that may affect the overall uncertainty budget more than others.  There can also be components that only exist in the calibration phase, and these errors can be calibrated out of the test facility before testing begins.
The quiet zone (QZ) ripple is one of the more abstract uncertainty components.  It can also be one of the largest contributors to the overall uncertainty budget.  The purpose of this component is to understanding the contributions that the reflections from the walls, roof and floor will add to the EIRP/EIS measurement.  The sum of all these reflections from the walls, roof and floor will give the overall value for the QZ ripple.  In other words, the uncertainty component from the wall will not be separated from the roof or the floor.  The purpose of this uncertainty component is to capture the overall reflections from the chamber walls experienced by the DUT; therefore the separation of these components is not necessary.  The QZ is defined as a volume around the DUT where the levels of distortions are known, and will depend on the test method and operating frequency.
The figure below is an example range to illustrate the diffraction spreading energy in the unwanted directions.
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Figure 1
By moving the DUT along the y-axis (shown in Figure 1) the distance that the reflections in the walls are travelling changes quicker than the distance that the signal vector travels.  Then, the overall reflections going in and out of phase relative to the signal vector will cause a ripple in the magnitude of the signal vector.  This difference is noted and what is used in the QZ ripple values in the uncertainty table.  The similar value can be captured by moving the SGH along the same y-axis, or receiver range antenna.  This value is separate from the ripple seen by moving the DUT along the y-axis.

Table 2.1 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 2.1: CATR Far 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) Standing wave between DUT and test range antenna
	[tbd]

	8)
Standing wave between SGH and test range antenna
	[tbd]

	9) RF leakage & dynamic range
	[tbd]

	10)  Measurement repeatability
	[tbd]

	11)  QZ ripple DUT
	[tbd]

	12)  QZ ripple SGH
	[tbd]

	Stage 2, Calibration measurement, network analyzer method

	13)
Uncertainty of network analyser


a) drift (temp, oscillators, filters, etc.) start to end time of   measurements
	[tbd]

	14)
Mismatch of receiver chain
	[tbd]

	15)
Insertion loss variation of receiver chain
	[tbd]

	16)
Mismatch in the connection of calibration antenna
	[tbd]

	17)
Influence of the calibration antenna feed cable


a)
Flexing cables & connector repeatability
	[tbd]

	18)
Influence of the receiving antenna cable
	[tbd]

	19) 
Uncertainty of the absolute gain of the calibration antenna
	[tbd]

	20) Measurement isolation:


a)
Phase curvature across the calibration antenna


b)
Misalignment DUT & pointing error


c)
Misalignment SGH & pointing error


d)
Misalignment positioning system
	[tbd]

	21)  Uncertainty due to DUT mounting apparatus
	[tbd]

	22)  Quality of quiet zone
	[tbd]


3.
Conclusions

In this contribution the uncertainty component focused on was the QZ ripple.  It can be one of the largest contributors to the overall uncertainty budget.  It will be up to RAN4 to agree upon a valid test for capturing this uncertainty accurately from one CATR to another.  The quality of the QZ will essentially characterize the testing facility and allow for comparison of facilities.  This will lead to confidence in EIS measurement values.
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