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	Reason for change:
	The description of the AWGN flatness is not precisely specified.

	
	

	Summary of change:
	The description of the AWGN flatness has been aligned to the definition applied for E-UTRA.

The agreed MU values have been updated.

An exemplary calculation of the overall system uncertainty has been added.
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	Other comments:
	Associated discussion paper in R5-204748. Update in TS 38.521-4 is contained in CR R5-204938.

	
	

	This CR's revision history:
	This is the final outcome of three revisions of R5-204272.


Annex D: Acceptable uncertainty of test system for test cases defined in TS 38.521-4 for radiative testing
Editor’s note: The MU tables in D-1, D-2, and D-3 serve as sample, consolidated baseline tables for demodulation test cases and can be removed once the MU tables customized for each TS 38.521-4 test case have been finalized.

This annex contains suggested uncertainties for each test case in TS 38.521-4.
The baseline MU table for Mode 1 (conditions with external noise) is shown in Table D-1 for baseband-combining implementation and in Table D-2 for external-combining implementation.
Table D-1: Uncertainty Contributions for Mode 1 Demodulation Test Cases (Baseband-Combining Implementation)

	UID
	Uncertainty source
	Uncertainty value
	Distribution of the probability
	Divisor 
	Standard uncertainty (σ) [dB]

	Signal-to-noise ratio uncertainty

	Stage 2: DUT measurement

	1
	Positioning misalignment
	
	N/A
	N/A
	

	2
	Measure distance uncertainty
	
	N/A
	N/A
	

	3
	Quality of Quiet Zone
	
	N/A
	N/A
	

	4
	Mismatch
	
	N/A
	N/A
	

	5
	Standing wave between the DUT and measurement antenna
	
	N/A
	N/A
	

	6
	gNB emulator SNR uncertainty
	0.3
	 Note 3
	1.96
	0.153

	7
	Phase curvature
	
	N/A
	N/A
	

	8
	Amplifier uncertainties
	
	N/A
	N/A
	

	9
	Random uncertainty 
	
	N/A
	N/A
	

	10
	Influence of the XPD
	
	N/A
	N/A
	

	11
	Insertion Loss Variation
	
	N/A
	N/A
	

	12
	RF leakage (from measurement antenna to the receiver/transmitter)
	
	N/A
	N/A
	

	13
	Multiple measurement antenna uncertainty
	
	N/A
	N/A
	

	14
	DUT repositioning
	
	N/A
	N/A
	

	Stage 1: Calibration measurement

	15
	Mismatch 
	
	N/A
	N/A
	

	16
	Amplifier Uncertainties
	
	N/A
	N/A
	

	17
	Misalignment of positioning System
	
	N/A
	N/A
	

	18
	Uncertainty of the Network Analyzer
	
	N/A
	N/A
	

	19
	Uncertainty of the absolute gain of the calibration antenna
	
	N/A
	N/A
	

	20
	Positioning and pointing misalignment between the reference antenna and the measurement antenna
	
	N/A
	N/A
	

	21
	Phase centre offset of calibration antenna
	
	N/A
	N/A
	

	22
	Quality of quiet zone for calibration process
	
	N/A
	N/A
	

	23
	Standing wave between reference calibration antenna and measurement antenna
	
	N/A
	N/A
	

	24
	Influence of the calibration antenna feed cable
	
	N/A
	N/A
	

	25
	Insertion Loss Variation
	
	N/A
	N/A
	

	
	
	

	
	
	


	Total Signal-to-Noise ratio uncertainty

	
	0.153

	Other contributors affecting test result

	27
	gNB emulator fading model impairments
	0.5 for 1Tx
0.7 for 2Tx
	Note 3
	1.96
	0.255 for 1Tx
0.357 for 2Tx


	28
	AWGN flatness and signal flatness, max deviation for any Resource Block, relative to average over BWConfig (Note 4)
	3.6
	Note 3
	1.96
	1.837

	29
	SNR uncertainty due to finite test time
	0.3 for PDSCH and Doppler < 100 Hz
0.0 for PDSCH and Doppler ≥ 100 Hz
0.4 for PDCCH
	Note 3
	1.96
	0.153 for PDSCH and Doppler < 100 Hz
0.0 for PDSCH and Doppler ≥ 100 Hz
0.204 for PDCCH

	
	Systematic uncertainties 
	Value

	26
	Impact on non-ideal isolation between branches for the wireless cable mode
	0.45 (Note 1)

0.60 (Note 2)

	Overall system uncertainty
	Value

	
	Note 5

	Note 1:
applies to Rank 2 test cases for FR2a, FR2b, and FR2c

Note 2: 
applies to Rank 1 test cases for FR2a, FR2b, and FR2c
Note 3: 
Divisor of 1.96 is applied as the uncertainty value is based on 95% confidence level k=1.96. 
Note 4: 
AWGN flatness and signal flatness has x 0.25 effect on the required SNR. This sensitivity factor shall be considered in the calculation of the test case specific uncertainty.
Note 5: 
Example calculation for fading conditions:


Overall system uncertainty for fading conditions comprises five quantities:


1. Total Signal-to-noise ratio uncertainty


2. gNB emulator fading model impairments

3. Effect of AWGN flatness and signal flatness


4. SNR uncertainty due to finite test time

5. Impact on non-ideal isolation between branches for the wireless cable mode

Items 1, 2, 3 and 4 are assumed to be uncorrelated so can be root sum squared. Item 5 is systematic and is added:

AWGN flatness and signal flatness has x 0.25 effect on the required SNR, so use sensitivity factor of x 0.25 for the uncertainty contribution.


Overall system uncertainty = 1.96 x SQRT (Total Signal-to-noise ratio uncertainty 2 + gNB emulator fading model impairments2 + (0.25 x AWGN flatness and signal flatness) 2 + SNR uncertainty due to finite test time2) + Impact on non-ideal isolation between branches for the wireless cable model


Table D-2: Uncertainty Contributions for Mode 1 Demodulation Test Cases (External-Combining Implementation)
	UID
	Uncertainty source
	Uncertainty value
	Distribution of the probability
	Divisor 
	Standard uncertainty (σ) [dB]

	Signal-to-noise ratio uncertainty

	Stage 2: DUT measurement

	1
	Positioning misalignment
	
	[Normal]
	[2.00]
	

	2
	Measure distance uncertainty
	
	[Rectangular]
	[1.73]
	

	3
	Quality of Quiet Zone
	
	[Actual]
	[1.00]
	

	4
	Mismatch
	
	[Actual]
	[1.00]
	

	5
	Standing wave between the DUT and measurement antenna
	
	[U-shaped]
	[1.41]
	

	6
	gNB emulator SNR uncertainty
	
	[Normal]
	[2.00]
	

	7
	Phase curvature 
	
	[U-shaped]
	[1.41]
	

	8
	Amplifier uncertainties
	
	[Normal]
	[2.00]
	

	9
	Random uncertainty
	
	[Normal]
	[2.00]
	

	10
	Influence of the XPD
	
	[U-shaped]
	[1.41]
	

	11
	Insertion Loss Variation
	
	[Rectangular]
	[1.73]
	

	12
	RF leakage (from measurement antenna to the receiver/transmitter)
	
	[Actual]
	[1.00]
	

	13
	Multiple measurement antenna uncertainty
	
	[Actual] 
	[1.00]
	

	14
	DUT repositioning
	
	[Rectangular]
	[1.73]
	

	Stage 1: Calibration measurement

	15
	Mismatch 
	
	[U-shaped]
	[1.41]
	

	16
	Amplifier Uncertainties
	
	[Normal]
	[2.00]
	

	17
	Misalignment of positioning System
	
	[Normal]
	[2.00]
	

	18
	Uncertainty of the Network Analyzer
	
	[Normal]
	[2.00]
	

	19
	Uncertainty of the absolute gain of the calibration antenna
	
	[Normal]
	[2.00]
	

	20
	Positioning and pointing misalignment between the reference antenna and the measurement antenna
	
	[Rectangular]
	[1.73]
	

	21
	Phase centre offset of calibration antenna
	
	[Rectangular]
	[1.73]
	

	22
	Quality of quiet zone for calibration process 
	
	[Actual]
	[1.00]
	

	23
	Standing wave between reference calibration antenna and measurement antenna
	
	[U-shaped]
	[1.41]
	

	24
	Influence of the calibration antenna feed cable
	
	[Normal]
	[2.00]
	

	25
	Insertion Loss Variation
	
	[Rectangular]
	[1.73]
	

	
	Systematic uncertainties 
	Value

	26
	Impact on non-ideal isolation between branches for the wireless cable mode
	0.45 (Note 1)

0.60 (Note 2)

	Total Signal-to-Noise ratio uncertainty

	
	

	Other contributors affecting test result

	27
	gNB emulator fading model impairments
	
	[Normal]
	[2.00]
	

	28
	AWGN flatness and signal flatness, max deviation for any Resource Block, relative to average over BWConfig (Note 3)
	
	[Actual] 
	1.00
	

	29
	Result variation due to finite test time
	
	[Actual] 
	[1.00]
	

	Note 1:
applies to Rank 2 test cases for FR2a, FR2b, and FR2c

Note 2:
applies to Rank 1 test cases for FR2a, FR2b, and FR2c
Note 3: 
AWGN flatness and signal flatness has x 0.25 effect on the required SNR. This sensitivity factor shall be considered in the calculation of the test case specific uncertainty.
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