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Introduction
In the RAN5 AH#4 meeting, it was suggested to compile an overview of how the uncertainty values of the various MU elements have been justified and documented and how MU elements are interdependent. This contribution is meant to provide this overview. 
MU Table for MOP (EIRP, TRP, Spherical Coverage) with Overview
The table below corresponds to the MU Table for the maximum output power test cases based on EIRP, Spherical Coverage, and TRP for the IFF test methodology and for the 30cm DUT size/quiet zone size, i.e., Table B.3.2-3 in [1][2] . The first two columns provide additional overview whether the respective MU elements are dependent on the 8x2 UE antenna array assumption [3] or dependent on test equipment or component data sheets. The third component is a concise list of RAN4 or RAN5 contributions or references to write-up in [1] providing justification for the MU values.
Table 1: MU Table for MOP Test Case based on EIRP, Spherical Coverage, and TRP for IFF (DUT size/QZ size = 30cm)
	Related to 8x2 Antenna Assumption
	Related to Equipment/ Component Datasheets
	Contributions with documentation
	UID
	Uncertainty source
	Uncertainty value [dB]
	Distribution of the probability
	Divisor 
	Standard uncertainty (σ) [dB]

	 
	 
	 
	Stage 2: DUT measurement

	yes
	 
	R5-190389, R5-190566
	1
	Positioning misalignment (NOTE 7)
	0
	Normal
	2
	0

	 
	 
	N/A (inherent feature of IFF)
	2
	Measure distance uncertainty
	0
	Rectangular
	1.73
	0

	 
	 
	R5-185956 (30cm)
R5-185955 (15cm)
	3
	Quality of Quiet Zone (NOTE 1)
	0.5
	Actual
	1
	0.5

	 
	yes
	R5-190345, R4-1714378
	4
	Mismatch (NOTE 2, NOTE 7)
	1.3
	Actual
	1
	1.3

	 
	 
	R4-1815960
	5
	Standing wave between the DUT and measurement antenna
	0
	U-shaped
	1.41
	0

	 
	yes
	R4-1713677, R5-190804
	6
	Uncertainty of the RF power measurement equipment (NOTE 3) (NOTE 7)
	2.16
	Normal
	2
	1.08

	 
	 
	inherent feature of IFF; see B.2.2.7 of TR38.903
	7
	Phase curvature
	0
	U-shaped
	1.41
	0

	 
	yes
	TBD
	8
	Amplifier uncertainties (NOTE 7)
	[2.00]
	Normal
	2
	1

	 
	 
	B.2.1.9 of TR38.903
	9
	Random uncertainty
	0.5
	Normal
	2
	0.25

	 
	yes
	R5-190864
	10
	Influence of the XPD 
	0.01
	U-shaped
	1.41
	0.00

	 
	 
	B.2.1.11 of TR38.903 (same cable assumption)
	11
	Insertion Loss Variation
	0
	Rectangular
	1.73
	0

	 
	 
	B.2.1.12 of TR38.903, R5-187226
	12
	RF leakage (from measurement antenna to the receiver/transmitter)
	0
	Actual
	1
	0

	yes
	 
	R4-1808410 (LS to RAN5), R4-1813865
	13
	Influence of TRP measurement grid (NOTE 4)
	0.25
	Actual
	1
	0.25

	yes
	 
	R4-1816261
	14
	Influence of beam peak search grid (NOTE 5)
	0
	Actual
	1
	0

	 
	 
	R5-190387
	15
	DUT repositioning (TRP, spherical coverage)
	0
	Rectangular
	1.73
	0

	yes
	 
	R5-190387
	15
	DUT repositioning (EIRP)
	0.08
	Rectangular
	1.73
	0.05

	 
	yes
	R5-190863
	16
	Multiple measurement antenna uncertainty (NOTE 8)
	0.15
	[Actual]
	1
	0.15

	yes
	 
	R4-1814837
	17
	Influence of spherical coverage grid (NOTE 10)
	0.12
	Actual
	1
	0.12

	 
	 
	 
	Stage 1: Calibration measurement
	 
	 
	 
	 

	 
	yes 
	R4-1714378 (combined Stage 1 and Stage 2)
	17
	Mismatch
	0
	U-shaped
	1.41
	0

	 
	 
	combined Stage 1 and Stage 
	18
	Amplifier Uncertainties (NOTE 7)
	[0.00]
	Normal
	2
	0

	 
	yes
	R5-190389
	19
	Misalignment of positioning System
	0
	Normal
	2
	0

	 
	 
	R4-1713677, R5-191616
	20
	Uncertainty of the Network Analyzer (NOTE 7)
	[0.40]
	Normal
	2
	0.2

	 
	yes
	R5-185954
	21
	Uncertainty of the absolute gain of the calibration antenna
	0.6
	Normal
	2
	0.3

	 
	 
	R5-190805
	22
	Positioning and pointing misalignment between the reference antenna and the measurement antenna (NOTE 7)
	0.01
	Normal
	2
	0

	 
	 
	R4-1709839
	23
	Phase centre offset of calibration antenna
	0
	Rectangular
	1.73
	0

	 
	 
	R5-185956 (30cm)
R5-185955 (15cm)
	24
	Quality of quiet zone for calibration process (NOTE 1)
	0.2
	Actual
	1
	0.2

	 
	 
	R4-1815960
	25
	Standing wave between reference calibration antenna and measurement antenna (NOTE 7)
	0
	U-shaped
	1.41
	0

	 
	yes
	R5-190394
	26
	Influence of the calibration antenna feed cable (NOTE 7)
	0.14
	Normal
	2
	0.07

	 
	 
	B.2.1.11 of TR38.903 (same cable assumption)
	27
	Insertion Loss Variation 
	0
	Rectangular
	1.73
	0

	 
	 
	
	 
	Systematic uncertainties (NOTE 6)
	Value

	yes
	 
	R4-1813865
	28
	Mean error for constant step size grid (NOTE 4)
	0

	 
	 
	R5-190059, R5-190601
	 
	Influence of noise (Minimum peak EIRP @23.45 GHz) (NOTE 8)
	0.02

	 
	 
	
	 
	Influence of noise (Minimum peak EIRP @32.125 GHz) (NOTE 8)
	0.05

	 
	 
	
	 
	Influence of noise (Minimum peak EIRP @40.8 GHz) (NOTE 8)
	0.42

	yes
	 
	R4-1816261
	 
	Systematic error related to beam peak search (NOTE 5)
	0.5

	
	
	
	Total measurement uncertainty 
	 

	
	
	
	EIRP Expanded uncertainty (@23.45 GHz) (1.96σ - confidence interval of 95 %) [dB]
	4.62

	
	
	
	EIRP Expanded uncertainty (@32.125 GHz) (1.96σ - confidence interval of 95 %) [dB]
	4.65

	
	
	
	EIRP Expanded uncertainty (@40.8 GHz) (1.96σ - confidence interval of 95 %) [dB]
	5.02

	
	
	
	TRP Expanded uncertainty (@23.45 GHz) (1.96σ - confidence interval of 95 %) [dB]
	4.14

	
	
	
	TRP Expanded uncertainty (@32.125 GHz) (1.96σ - confidence interval of 95 %) [dB]
	4.17

	
	
	
	TRP Expanded uncertainty (@40.8 GHz) (1.96σ - confidence interval of 95 %) [dB]
	4.54

	
	
	
	Spherical coverage (@23.45 GHz) (1.96σ - confidence interval of 95 %) [dB]
	4.12

	
	
	
	 
Spherical coverage (@32.125 GHz) (1.96σ - confidence interval of 95 %) [dB]
	4.15

	
	
	
	Spherical coverage (@40.8 GHz) (1.96σ - confidence interval of 95 %) [dB]
	4.52

	
	
	
	NOTE 1: The quality of quiet zone is the same for EIRP and TRP. 

	
	
	
	NOTE 2: The analysis was done only for the case of operating at max output power, in-band, non-CA.

	
	
	
	NOTE 3: The assessment assues maximum DUT output power.

	
	
	
	NOTE 4: This contributor shall only be considered for TRP measurements.

	
	
	
	NOTE 5: This contributor shall only be considered for EIRP measurements.

	
	
	
	NOTE 6: In order to obtain the total measurement uncertainty, systematic uncertainties have to be added to the expanded root sum square of the standard deviations of the Stage 1 and Stage 2 contributors.

	
	
	
	NOTE 7:   Values extracted from TR 38.810 v2.6.1 in square brackets pending for further analysis.

	
	
	
	NOTE 8:   These new terms are yet to be approved to use in the Uncertainity Assessment and needs further technical analysis.

	
	
	
	NOTE 9: Value based on procedure defined in Annex D.2 of TR 38.810 for Quiet Zone size of 30 cm.

	
	
	
	NOTE 10:  This contributor shall only be considered for spherical EIRP measurements.
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