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1. Introduction
This TP updates the measurement uncertainty budget for TRS measurements with agreements made in [1].  The term has been updated to 0.25 dB for TRS measurements performed with a 45º grid and using the last cut to extrapolate EIS at 180 º. 
Proposal 1: Approve the measurement uncertainty budget with the revised term.  
2. References
[1] R4-2305904, WF for Rel-18 TRP TRS requirements
[2] R4-2305785,  Keysight Technologies UK Ltd	TP on Test reductions with Measurement Grids
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A.4	Preliminary example MU budget
A.4.1	General
A.4.2	Test system of Anechoic Chamber method
The uncertainty contributions related to TRP are described in Annex B in [2]. A preliminary example uncertainty budget for TRP hand only test case using Anechoic Chamber test system is presented in Table A.4.2-1.
Table A.4.2-1 Preliminary example of uncertainty budget for TRP hand only (browsing mode) measurement for anechoic chamber method for NR FR1 bands
	UID
	Uncertainty Source
	Comment
	Uncertainty Value [dB]
	Prob Distr
	Div
	ci
	Standard Uncertainty [dB]

	Stage 2: DUT measurement 

	1
	Mismatch of receiver chain 
	Гpower meter <0.05            Гmeasurement antenna  <0.16
	0.07
	U-shaped
	1.41
	1
	0.05

	2
	Insertion loss of receiver chain
	Systematic with Stage 1 (=> cancels)
	0
	Rectangular
	1.73
	1
	0.00

	3
	Influence of the measurement antenna cable
	Systematic with Stage 1 (=> cancels)
	0
	Rectangular
	1.73
	1
	0.00

	4
	Measurement Receiver: uncertainty of the absolute level
	Power Meter
	0.06
	Rectangular
	1.73
	1
	0.03

	5
	Measurement distance  
	d=1.6m, Δd=0.05m
	0.27
	Rectangular
	1.73
	1
	0.16

	6
	Quality of quiet zone
	Surface standard deviation of power measurements in ripple test
	0.5
	Actual
	1
	1
	0.50

	7
	DUT Tx-power drift
	Drift
	0.2
	Rectangular
	1.73
	1
	0.12

	8
	Uncertainty related to the use of phantoms 
	U [dB] = 0.20                     U [dB] = 0.15
	0.32
	Rectangular
	1.73
	1
	0.18

	9
	Coarse sampling grid
	Negligible 15° sampling grid
	0
	Actual
	1
	1
	0.00

	10
	Random Uncertainty 
	Monoblock, clamshell and PDA design used for testing 
	0.81
	Rectangular
	1.73
	1
	0.47

	11
	Frequency Response
	Average path loss corrected
	0
	Rectangular
	1.73
	1
	0.00

	 
	Stage 1: Calibration measurement, network analyzer method

	12
	Uncertainty of network analyzer
	Manufacturer’s uncertainty   
	0.5
	Rectangular
	1.73
	1
	0.29

	13
	Mismatch of receiver chain
	Taken into account in VNA uncertainty term
	0
	U-shaped
	1.41
	1
	0.00

	14
	Insertion loss of receiver chain
	Systematic with Stage 2 (=> cancels)
	0
	Rectangular
	1.73
	1
	0.00

	15
	Mismatch in the connection of calibration antenna
	Taken in to account in VNA setup uncertainty
	0
	U-shaped
	1.41
	1
	0.00

	16
	Influence of the calibration antenna feed cable
	Gain calibration with a dipole
	0.3
	Rectangular
	1.73
	1
	0.17

	17
	Influence of the measurement antenna cable
	Systematic with Stage 2 (=> cancels)
	0
	Rectangular
	1.73
	1
	0.00

	18
	Uncertainty of the absolute gain/ radiation efficiency of the calibration antenna
	Calibration certificate
	0.5
	Rectangular
	1.73
	1
	0.29

	19
	Measurement distance 
	Dipole: aligned with phase center
	0
	Rectangular
	1.73
	1
	0.00

	20
	Quality of the Quiet Zone
	Peak-to-null ripple
	0.5
	Rectangular
	1.73
	1
	0.29

	Combined standard uncertainty
	0.91

	Expanded uncertainty (Confidence interval of 95 %)
	1.78



The uncertainty contributions related to TRS are described in Annex B in [2]. A preliminary example uncertainty budget TRS hand only test case using Anechoic Chamber test system is presented in Table A.4.2-2.







Table A.4.2-2: Preliminary example of uncertainty budget for TRS hand only (browsing mode) measurement for anechoic chamber method for NR FR1 bands
	UID
	Uncertainty Source
	Comment 
	Uncertainty Value [dB]
	Prob Distr
	Div
	ci
	Standard Uncertainty [dB]

	Stage 2: DUT measurement

	1
	Mismatch of transmitter chain
	ГCommTester <0.13                   Г antenna connection <0.03
	0.07
	U-shaped
	1.41
	1
	0.05

	2
	Insertion loss of transmitter chain
	Systematic with Stage 1 (=> cancels)
	0
	Rectangular
	1.73
	1
	0.00

	3
	Influence of the measurement antenna cable
	Systematic with Stage 1 (=> cancels)
	0
	Rectangular
	1.73
	1
	0.00

	4
	Communication Tester: uncertainty of the absolute output level
	Manufacturer’s data sheet
	1
	Rectangular
	1.73
	1
	0.58

	5
	Sensitivity measurement: output level step resolution
	Step of 0.5 dB
	0.25
	Rectangular
	1.73
	1
	0.14

	6
	Measurement distance   
	d=1.6m, Δd=0.05m
	0.27
	Rectangular
	1.73
	1
	0.16

	7
	Quality of quiet zone
	Surface standard deviation of power measurements in ripple test
	0.5
	Actual
	1
	1
	0.5

	8
	DUT sensitivity drift
	Drift measurement
	0.2
	Rectangular
	1.73
	1
	0.12

	9
	Uncertainty related to the use of phantoms 
	U [dB] = 0.20
U [dB] = 0.15
	0.32
	Rectangular
	1.73
	1
	0.18

	10
	Coarse sampling grid
	3045° sampling grid
	0.1525
	Actual
	1
	1
	0.1525

	11
	Random uncertainty 
	Monoblock, clamshell and PDA used for testing 
	0.91
	Rectangular
	1.73
	1
	0.53

	12
	Frequency Response
	Included in the output level step resolution
	0
	Rectangular
	1.73
	1
	0.00

	Stage 1: Calibration measurement, network analyzer method 

	13
	Uncertainty of network analyzer
	Manufacturer’s uncertainty calculator, covers NA setup
	0.5
	Rectangular
	1.73
	1
	0.29

	14
	Mismatch of transmitter chain
	Taken in to account in VNA setup uncertainty 
	0
	U-shaped
	1.41
	1
	0.00

	15
	Insertion loss of transmitter chain
	Systematic with Stage 2 (=> cancels)
	0
	Rectangular
	1.73
	1
	0.00

	16
	Mismatch in the connection of calibration antenna
	Taken in to account in VNA setup uncertainty
	0
	U-shaped
	1.41
	1
	0.00

	17
	Influence of the calibration antenna feed cable
	Gain calibration with dipole
	0.3
	Rectangular
	1.73
	1
	0.17

	18
	Influence of the measurement antenna cable
	Systematic with Stage 2 (=> cancels)
	0
	Rectangular
	1.73
	1
	0.00

	19
	Uncertainty of the absolute gain/ radiation efficiency of the calibration antenna
	Calibration certificate
	0.5
	Rectangular
	1.73
	1
	0.29

	20
	Measurement distance 
	Dipole: aligned with phase center
	0
	Rectangular
	1.73
	1
	0.00

	21
	Quality of quiet zone
	Peak-to-null ripple
	0.5
	Rectangular
	1.73
	1
	0.29

	Combined standard uncertainty
	1.1214

	Expanded uncertainty (Confidence interval of 95 %)
	2.2024
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