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1.
Introduction

During RAN4#76 in Beijing a WF on conformance testing framework was presented [1] and agreed.  In addition, there have been contributions in the past meetings regarding conformance testing of an AAS EIS requirement.  The primary test method being discussed is the compact test range for far field testing.  

During RAN4#77 in Anaheim, a preliminary proposed uncertainty budget was approved and now in TR 37.842 Section 10.  This contribution will update the text from what it is currently (a UE TRS measurement method uncertainty budget) to an AAS BS EIS measurement method uncertainty budget.

This contribution tries to summarize the uncertainty budget contributions up to date in a text proposal for TR 37.842.

2.
Discussion

The following text proposal is offered as a starting point and/or skeleton for assessing AAS measurement uncertainty for determining test tolerance for a CATR for EIRP requirement.  This table is a modified list of uncertainty sources that is used today when measuring the transmit power for a passive antenna systems.

The table in the following text proposal identifies the uncertainty sources for a CATR.  The detailed description of the uncertainty can be found in Appendix B of TR 37.842 and referred by its heading code (i.e. B-1, B-2, etc.).  There are also components that only exist in the calibration phase, as these errors can be calibrated out of the test facility before testing begins.

A complete description of the uncertainty contribution should contain error mechanism (shown below) and in addition the associated error distribution (lin/log/…), error shape (rectangular, U-shape, etc.), and its expected error range.  This complete list will be handled in another table without the descriptions similar to the UE specification set up [2].
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[Text Proposal]

10.3.2 OTA sensitivity

10.3.2.1 Test methods

10.3.2.1.1 Compact Antenna Test Range

<Title to be updated once the test method is identified>
10.3.2.1.1.1 Description

<Texts to be added>
10.3.2.1.1.2 Procedure

<Texts to be added>
10.3.2.1.1.3 Uncertainty budget format

<Texts to be added>
10.3.2.1.1.4 Uncertainty assessment

Table 10.3.2.1.1.4 -1: CATR Far Field Uncertainty contributions in AAS EIS measurement

	UID
	Description of uncertainty contribution
	Details in paragraph

	Stage 1, DUT measurement

	
	
	


	
	
	


	
	
	


	4
	



Misalignment DUT & pointing error
	
C-1

	
	

	


	6
	  Standing wave between DUT and test range antenna
	
C-2

	7
	[  Statistical uncertainty of BER measurement]
	[tbd]

	8
	  RF leakage & dynamic range, 


a) feeder package terminated


b) DUT terminated
	
C-3

	9
	[  Random uncertainty (repeatability)]
	[tbd]

	10
	  QZ ripple DUT
	
C-4

	
	
	

	12
	[   Measurement distance:

a) Phase curvature across the DUT 

b) Mutual coupling between the DUT and the receiving antenna

c) Misalignment DUT & pointing error

d) Misalignment positioning system]
	[tbd]

	
	…
	…

	Stage 2, Calibration measurement, network analyzer method

	13
	
Uncertainty of network analyser and/or  signal generator


a) drift (temp, oscillators, filters, etc.) start to end time of   measurements
	
C-5

	14
	
Mismatch of transmitter chain
	
C-6

	15
	
Insertion loss of transmitter chain
	
C-7

	16
	
RF leakage & dynamic range
	
C-8

	17
	
Influence of the calibration antenna feed cable


a)
Flexing cables, adapters, attenuators & connector repeatability
	
C-9

	18
	
	


	19
	
Uncertainty of the absolute gain of calibration antenna
	
C-10

	
	
	


	
	




	

	22
	  Uncertainty due to antenna mounting apparatus or rotary joints
	
C-11

	23
	  Quality of quiet zone
	
C-4

	24
	
	

	25
	…
	…


Annex C OTA sensitivity measurement error contribution descriptions
C.1 Compact Antenna Test Range
C-1 Misalignment DUT/calibration antenna & pointing error
This contribution denotes uncertainty in DUT/calibration antenna alignment and DUT/calibration antenna pointing error.  In this measurement the DUT/calibration antenna is aligned to maximum, also allowing for a zero contribution for polarization mismatch uncertainty.  By adjusting for maximums to align, this contribution can be considered negligible and therefore set to 0.
C-2 Standing wave between DUT and test range antenna

This value is extracting the uncertainty value and standard deviation of gain ripple coming from standing waves between DUT and test range antenna.  This value can be captured by moving the DUT towards the test range antenna as the standing waves go in and out of phase causing a ripple in measured gain.

C-3 RF leakage & dynamic range

This contribute denotes noise leaking in to connectors and cables between test range antenna and receiving equipment.  

C-4 QZ ripple DUT
This is the quiet zone ripple experienced by the DUT during the measurement phase.  The purpose of this component is to capture the contributions that the reflections from the walls, roof and floor that will add to the 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
C-5 Uncertainty of network analyser and / or signal generator


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

This uncertainty includes the all uncertainties involved in the S21 measurement (including drift and frequency flatness) with a network analyzer, and will be calculated from the manufacturer’s data in logs. This uncertainty also includes analyzer uncertainty for multi-polarization (2 or more ports) measured simultaneously.  

C-6 Mismatch of transmit chain (i.e. between transmitting measurement antenna and DUT)

This uncertainty is the residual uncertainty contribution coming from multiple reflections between the transmitting antenna and the signal generation equipment.  This value can be captured through measurement by measuring the S11 towards the transmit antenna and also towards the test signal generator equipment.  The mismatch between the antenna reflection and the transmit reflection can also be calculated
.
C-7 Insertion loss of transmit chain
This uncertainty is the residual uncertainty contribution coming from introducing an antenna at the end of the cable.  If this cable does not change/move between the calibration and the DUT measurement stage, the uncertainty is assumed to be systematic.  Alternatively, the insertion loss can also be calculated by taking the measurement of the cable where port 2 is the end of the cable connected to the measurement antenna.

IL = -20log10|S21| dB
C-8 RF leakage & dynamic range

This contribute denotes noise leaking in to connectors and cables between test range antenna and receiving equipment.  

C-9 Influence of the calibration antenna feed cable


a)
Flexing cables, adapters, attenuators & connector repeatability

During the calibration phase this cable is used to feed the calibration antenna and any influence it may have upon the measurements is captured.  This is assessed by repeated measurements while flexing the cables and rotary joints.  The largest difference between the results is recorded as the uncertainty.  

C-10 Uncertainty of the absolute gain of the calibration antenna

This uncertainty consists of the uncertainty of the gain value associated with the gain value denoted from the antenna calibration.  

C-11 Uncertainty due to antenna mounting apparatus or rotary joints
If applicable the contribution of this uncertainty the accuracy in changing from azimuth to vertical measurements. 

 [End of Text Proposal]

�Since this value is considered negligible if same cable was used to preform calibration stage


�Since this value is considered negligible if same cable was used to preform calibration stage


�Since this value is considered negligible if same cable was used to preform calibration stage


�Since this value is considered negligible if same cable was used to preform calibration stage


�Captured in C-9


�Captured in C-10


�Should we input the equations needed to calculate the mismatch?





