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1. Introduction
During the RAN4#78 in Malta, the description, procedure, and uncertainty contribution factors for EIS measurement with Indoor Anechoic Chamber was presented and approved [1]. According to the agreed conformance test framework in sub-clause 10.1 of the TR [2], the next step is to determine the uncertainty budget of the method in order to finally determine an overall acceptable test tolerance for the EIS measurement. 
Companies proposed the uncertainty budget in the last meeting RAN4#78bis [3] [4], but no agreement was achieved. During the online and offline discussion, it was identified that it is better to align the calibration setup of the Indoor Anechoic Chamber method with other test methods, using network analyzer instead of signal generator and spectrum analyzer, and revisit the uncertainty budget. An updated text for “indoor anechoic chamber” method is therefore proposed in [5] where the test procedure and uncertainty contribution factors are revisited following the network analyzer calibration method. 
This contribution proposes a TP to add the uncertainty value to the EIS measurement with Indoor Anechoic Chamber following the updated uncertainty contribution factors given in [5].
2. Discussion
[bookmark: _GoBack]The tables below are the proposed values (dB) from SEI on the uncertainty of each contribution factor of the EIS measurement with Indoor Anechoic Chamber. The final expanded uncertainty (1.96σ - confidence interval of 95%) can be determined from the proposed values as 1.07dB for f≦3.0GHz and 1.19dB for 3.0GHz<f≦4.2GHz.

Table 1-1 Proposed uncertainty value (f≦3.0GHz)
	UID
	Description of uncertainty contribution
	Uncertainty distribution
	Maximum value of the uncertainty
	Divisor
	Standard uncertainty

	Stage 1, DUT measurement

	1
	Positioning misalignment between the AAS BS and the reference antenna
	Rectangular
	0.03 
	
	0.02 

	2
	Pointing misalignment between the AAS BS and the transmitting antenna.
	Rectangular
	Horizontal: 0.31
Vertical: 0.21
	
	0.22 

	3
	Quality of quiet zone
	Gaussians
	Not applicable
	Not applicable
	0.10 

	4
	Polarization mismatch between the AAS BS and the transmitting antenna
	Rectangular
	0.01 
	
	0.01 

	5
	Mutual coupling between the AAS BS and the transmitting antenna
	Rectangular
	0.00 
	
	0.00 

	6
	Phase curvature
	Gaussian
	Not applicable
	Not applicable
	0.05 

	7
	Uncertainty of the RF signal generator
	Gaussian
	Not applicable
	Not applicable
	0.32 

	8
	Impedance mismatch in the transmitting chain
	U
	0.20 
	
	0.14 

	9
	Random uncertainty
	Gaussian
	Not applicable
	Not applicable
	0.20 

	Stage 2, Calibration measurement

	10
	Impedance mismatch between the transmitting antenna and the network analyzer
	U
	0.05 
	
	0.04 

	11
	Positioning and pointing misalignment between the reference antenna and the transmitting antenna
	Rectangular
	0.01 
	
	0.01 

	12
	Impedance mismatch between the reference antenna and network analyzer.
	U
	0.05 
	
	0.04 

	13
	Quality of quiet zone
	Gaussian
	Not applicable
	Not applicable
	0.10 

	14
	Polarization mismatch for reference antenna
	Rectangular
	0.01 
	
	0.01 

	15
	Mutual coupling between the reference antenna and the transmitting antenna
	Rectangular
	0.00 
	
	0.00 

	16
	Phase curvature 
	Gaussian
	Not applicable
	Not applicable
	0.05 

	17
	Uncertainty of the network analyzer
	Gaussian
	Not applicable
	Not applicable
	0.10 

	18
	Influence of the reference antenna feed cable
a) Flexing cables, adapters, attenuators, and connector repeatability
	Rectangular
	0.05 
	
	0.03 

	19
	Reference antenna feed cable loss measurement uncertainty
	Gaussian
	Not applicable
	Not applicable
	0.06 

	20
	Influence of the transmitting antenna feed cable
	a) Flexing cables, adapters, attenuators, and connector repeatability
	Rectangular
	0.05 
	
	0.03 

	21
	Uncertainty of the absolute gain of the reference antenna
	Rectangular
	0.50 
	
	0.29 

	22
	Uncertainty of the absolute gain of the transmitting antenna
	Rectangular
	0.00 
	
	0.00 

	Combined standard uncertainty (1 σ)
	0.55

	Expanded uncertainty (1.96σ – confidence interval of 95%)
	1.07



Table 1-2 Proposed uncertainty value (3.0GHz<f≦4.2GHz)
	UID
	Description of uncertainty contribution
	Uncertainty distribution
	Maximum value of the uncertainty
	Divisor
	Standard uncertainty

	Stage 1, DUT measurement

	1
	Positioning misalignment between the AAS BS and the reference antenna
	Rectangular
	0.03 
	
	0.02 

	2
	Pointing misalignment between the AAS BS and the transmitting antenna.
	Rectangular
	Horizontal: 0.31
Vertical: 0.21
	
	0.22 

	3
	Quality of quiet zone
	Gaussian
	Not applicable
	Not applicable
	0.10 

	4
	Polarization mismatch between the AAS BS and the transmitting antenna
	Rectangular
	0.01 
	
	0.01 

	5
	Mutual coupling between the AAS BS and the transmitting antenna
	Rectangular
	0.00 
	
	0.00 

	6
	Phase curvature
	Gaussian
	Not applicable
	Not applicable
	0.05 

	7
	Uncertainty of the RF signal generator
	Gaussian
	Not applicable
	Not applicable
	0.47 

	8
	Impedance mismatch in the transmitting chain
	U
	0.23 
	
	0.16 

	9
	Random uncertainty
	Gaussian
	Not applicable
	Not applicable
	0.20 

	Stage 2, Calibration measurement

	10
	Impedance mismatch between the transmitting antenna and the network analyzer
	U
	0.05 
	
	0.04 

	11
	Positioning and pointing misalignment between the reference antenna and the transmitting antenna
	Rectangular
	0.01 
	
	0.01 

	12
	Impedance mismatch between the reference antenna and network analyzer.
	U
	0.05 
	
	0.04 

	13
	Quality of quiet zone
	Gaussian
	Not applicable
	Not applicable
	0.10 

	14
	Polarization mismatch for reference antenna
	Rectangular
	0.01 
	
	0.01 

	15
	Mutual coupling between the reference antenna and the transmitting antenna
	Rectangular
	0.00 
	
	0.00 

	16
	Phase curvature 
	Gaussian
	Not applicable
	Not applicable
	0.05 

	17
	Uncertainty of the network analyzer
	Gaussian
	Not applicable
	Not applicable
	0.11 

	18
	Influence of the reference antenna feed cable
a) Flexing cables, adapters, attenuators, and connector repeatability
	Rectangular
	0.05 
	
	0.03 

	19
	Reference antenna feed cable loss measurement uncertainty
	Gaussian
	Not applicable
	Not applicable
	0.06 

	20
	Influence of the transmitting antenna feed cable
	a) Flexing cables, adapters, attenuators, and connector repeatability
	Rectangular
	0.05 
	
	0.03 

	21
	Uncertainty of the absolute gain of the reference antenna
	Rectangular
	0.30 
	
	0.29 

	22
	Uncertainty of the absolute gain of the transmitting antenna
	Rectangular
	0.00 
	
	0.00 

	Combined standard uncertainty (1 σ)
	0.61

	Expanded uncertainty (1.96σ – confidence interval of 95%)
	1.19



3. Conclusion
This contribution proposed the uncertainty values to the EIS measurement with Indoor Anechoic Chamber. The final expanded uncertainty (1.96σ - confidence interval of 95%) can be determined from the proposed values as 1.07dB for f≦3.0GHz and 1.19dB for 3.0GHz<f≦4.2GHz. 
4. Text Proposal:
TR37.842 v1.11.0
--------------Start of text proposal-------------
10.3.2.1.1.4 Uncertainty assessment
Table 10.3.2.1.1.4-1.1: EIS measurement uncertainty with the Indoor Anechoic Chamber 
(f≦3.0GHz)
	UID
	Description of uncertainty contribution
	Uncertainty distribution
	Maximum value of the uncertainty
	Divisor
	Standard uncertainty

	Stage 1, DUT measurement

	1
	Positioning misalignment between the AAS BS and the reference antenna
	Rectangular
	0.03 
	
	0.02 

	2
	Pointing misalignment between the AAS BS and the transmitting antenna.
	Rectangular
	Horizontal: 0.31
Vertical: 0.21
	
	0.22 

	3
	Quality of quiet zone
	Gaussians
	Not applicable
	Not applicable
	0.10 

	4
	Polarization mismatch between the AAS BS and the transmitting antenna
	Rectangular
	0.01 
	
	0.01 

	5
	Mutual coupling between the AAS BS and the transmitting antenna
	Rectangular
	0.00 
	
	0.00 

	6
	Phase curvature
	Gaussian
	Not applicable
	Not applicable
	0.05 

	7
	Uncertainty of the RF signal generator
	Gaussian
	Not applicable
	Not applicable
	0.32 

	8
	Impedance mismatch in the transmitting chain
	U
	0.20 
	
	0.14 

	9
	Random uncertainty
	Gaussian
	Not applicable
	Not applicable
	0.20 

	Stage 2, Calibration measurement

	10
	Impedance mismatch between the transmitting antenna and the network analyzer
	U
	0.05 
	
	0.04 

	11
	Positioning and pointing misalignment between the reference antenna and the transmitting antenna
	Rectangular
	0.01 
	
	0.01 

	12
	Impedance mismatch between the reference antenna and network analyzer.
	U
	0.05 
	
	0.04 

	13
	Quality of quiet zone
	Gaussian
	Not applicable
	Not applicable
	0.10 

	14
	Polarization mismatch for reference antenna
	Rectangular
	0.01 
	
	0.01 

	15
	Mutual coupling between the reference antenna and the transmitting antenna
	Rectangular
	0.00 
	
	0.00 

	16
	Phase curvature 
	Gaussian
	Not applicable
	Not applicable
	0.05 

	17
	Uncertainty of the network analyzer
	Gaussian
	Not applicable
	Not applicable
	0.10 

	18
	Influence of the reference antenna feed cable
a) Flexing cables, adapters, attenuators, and connector repeatability
	Rectangular
	0.05 
	
	0.03 

	19
	Reference antenna feed cable loss measurement uncertainty
	Gaussian
	Not applicable
	Not applicable
	0.06 

	20
	Influence of the transmitting antenna feed cable
	a) Flexing cables, adapters, attenuators, and connector repeatability
	Rectangular
	0.05 
	
	0.03 

	21
	Uncertainty of the absolute gain of the reference antenna
	Rectangular
	0.50 
	
	0.29 

	22
	Uncertainty of the absolute gain of the transmitting antenna
	Rectangular
	0.00 
	
	0.00 

	Combined standard uncertainty (1 σ)
	0.55

	Expanded uncertainty (1.96σ – confidence interval of 95%)
	1.07



Table 10.3.2.1.1.4-1.2: EIS measurement uncertainty with the Indoor Anechoic Chamber 
 (3.0GHz<f≦4.2GHz)
	UID
	Description of uncertainty contribution
	Uncertainty distribution
	Maximum value of the uncertainty
	Divisor
	Standard uncertainty

	Stage 1, DUT measurement

	1
	Positioning misalignment between the AAS BS and the reference antenna
	Rectangular
	0.03 
	
	0.02 

	2
	Pointing misalignment between the AAS BS and the transmitting antenna.
	Rectangular
	Horizontal: 0.31
Vertical: 0.21
	
	0.22 

	3
	Quality of quiet zone
	Gaussian
	Not applicable
	Not applicable
	0.10 

	4
	Polarization mismatch between the AAS BS and the transmitting antenna
	Rectangular
	0.01 
	
	0.01 

	5
	Mutual coupling between the AAS BS and the transmitting antenna
	Rectangular
	0.00 
	
	0.00 

	6
	Phase curvature
	Gaussian
	Not applicable
	Not applicable
	0.05 

	7
	Uncertainty of the RF signal generator
	Gaussian
	Not applicable
	Not applicable
	0.47 

	8
	Impedance mismatch in the transmitting chain
	U
	0.23 
	
	0.16 

	9
	Random uncertainty
	Gaussian
	Not applicable
	Not applicable
	0.20 

	Stage 2, Calibration measurement

	10
	Impedance mismatch between the transmitting antenna and the network analyzer
	U
	0.05 
	
	0.04 

	11
	Positioning and pointing misalignment between the reference antenna and the transmitting antenna
	Rectangular
	0.01 
	
	0.01 

	12
	Impedance mismatch between the reference antenna and network analyzer.
	U
	0.05 
	
	0.04 

	13
	Quality of quiet zone
	Gaussian
	Not applicable
	Not applicable
	0.10 

	14
	Polarization mismatch for reference antenna
	Rectangular
	0.01 
	
	0.01 

	15
	Mutual coupling between the reference antenna and the transmitting antenna
	Rectangular
	0.00 
	
	0.00 

	16
	Phase curvature 
	Gaussian
	Not applicable
	Not applicable
	0.05 

	17
	Uncertainty of the network analyzer
	Gaussian
	Not applicable
	Not applicable
	0.11 

	18
	Influence of the reference antenna feed cable
a) Flexing cables, adapters, attenuators, and connector repeatability
	Rectangular
	0.05 
	
	0.03 

	19
	Reference antenna feed cable loss measurement uncertainty
	Gaussian
	Not applicable
	Not applicable
	0.06 

	20
	Influence of the transmitting antenna feed cable
	a) Flexing cables, adapters, attenuators, and connector repeatability
	Rectangular
	0.05 
	
	0.03 

	21
	Uncertainty of the absolute gain of the reference antenna
	Rectangular
	0.30 
	
	0.29 

	22
	Uncertainty of the absolute gain of the transmitting antenna
	Rectangular
	0.00 
	
	0.00 

	Combined standard uncertainty (1 σ)
	0.61

	Expanded uncertainty (1.96σ – confidence interval of 95%)
	1.19



--------------End of text proposal-------------
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