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<<< START OF CHANGES >>>
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Following tables summarize the MU threshold for EIRP and TRP measurements for UE maximum output power. The origin MU values for different test setups with varies parameters can be found in following clauses.
Table B.3-1: MU threshold for EIRP measurement for UE maximum output power
	Power Class
	Frequency
	MBW
	Power (NOTE2)
	Threshold MU value for NTC [dB] (NOTE1)
	Threshold MU value for ETC [dB] (NOTE1)

	PC3
	23.45GHz <= f <= 32.125GHz
	BW <= 400MHz
	P = Max Output Power
	4.89
	5.17

	
	
	
	
	
	

	
	32.125GHz < f <= 40.8GHz
	
	
	5.09
	5.37

	
	
	
	
	
	

	PC1
	23.45GHz <= f <= 32.125GHz
	BW <= 400MHz
	P = Max Output Power
	[5.24]FFS
	[5.51]FFS

	
	
	
	
	
	

	
	32.125GHz < f <= 40.8GHz
	
	
	[5.31]FFS
	[5.58]FFS

	
	
	
	
	
	

	NOTE 1:	Total EIRP Expanded MU for IFF for Quiet Zone size ≤30cm in Table B.3.2-2 for PC3 UEs (NTC), in Table B.3.2-8 for PC3 UEs (ETC) and B.3.2-6 for PC1 UEs.
NOTE 2:	Max output power level for device with corresponding power class.



Table B.3-2: MU threshold for TRP measurement for UE maximum output power
	Power Class
	Frequency
	MBW
	Power (NOTE2)
	Threshold MU value for NTC [dB] (NOTE 1)
	Threshold MU value for ETC [dB] (NOTE 1)

	PC3
	23.45GHz <= f <= 32.125GHz
	BW <= 400MHz
	P = Max Output Power
	4.42
	4.70

	
	
	
	
	
	

	
	32.125GHz < f <= 40.8GHz
	
	
	4.62
	4.90

	
	
	
	
	
	

	PC1
	23.45GHz <= f <= 32.125GHz
	BW <= 400MHz
	P = Max Output Power
	[4.55]FFS
	[4.81]FFS

	
	
	
	
	
	

	
	32.125GHz < f <= 40.8GHz
	
	
	[4.62]FFS
	[4.62]FFS

	
	
	
	
	
	

	NOTE 1:	Total TRP Expanded MU for IFF for Quiet Zone size ≤ 30cm in Table B.3.2-2 for PC3 UEs and B.3.2-6 for PC1 UEs
NOTE 2:	Max output power level for device with corresponding power class.
	



Table B.3-3: MU threshold for Spherical coverage measurement for UE maximum output power
	Power Class
	Frequency
	MBW
	Power
	Threshold MU value (NOTE 1)

	PC3
	23.45GHz <= f <= 32.125GHz
	BW <= 400MHz
	P = TBD
	4.60

	
	
	
	
	

	
	32.125GHz < f <= 40.8GHz
	
	
	5.20

	
	
	
	
	

	PC1
	23.45GHz <= f <= 32.125GHz
	BW <= 400MHz
	P = TBD
	[4.59]FFS

	
	
	
	
	

	
	32.125GHz < f <= 40.8GHz
	
	
	[4.84]FFS

	
	
	
	
	

	NOTE 1:	Total Spherical coverage Expanded MU for IFF for Quiet Zone size ≤ 30cm in Tables B.3.2-4 for PC3 UEs and B.3.2-7 for PC1 UEs
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The uncertainty contributions that may impact the overall MU value are listed in Table B.3.1-1.
Table B.3.1-1: Uncertainty contributions for EIRP and TRP measurement
	UID
	Description of uncertainty contribution
	Details in annex

	Stage 2: DUT measurement

	1
	Positioning misalignment
	B.2.1.1

	2
	Measure distance uncertainty
	B.2.1.2

	3
	Quality of quiet zone
	B.2.1.3

	4
	Mismatch
	B.2.1.4

	5
	Standing Wave Between the DUT and measurement antenna
	B.2.1.5

	6
	Uncertainty of the RF power measurement equipment
	B.2.1.6

	7
	Phase curvature
	B.2.1.7

	8
	Amplifier uncertainties
	B.2.1.8

	9
	Random uncertainty
	B.2.1.9

	10
	Influence of the XPD
	B.2.1.10

	11
	Insertion Loss Variation
	B.2.1.11

	12
	RF leakage (from measurement antenna to the receiver/transmitter)
	B.2.1.12

	13
	Influence of TRP measurement grid
	B.2.1.22

	14
	Influence of beam peak search grid
	B.2.1.23

	15
	Multiple measurement antenna uncertainty
	B.2.1.25

	16
	DUT repositioning
	B.2.1.26

	17
	Influence of spherical coverage grid
	B.2.1.29

	Stage 1: Calibration measurement

	18
	Mismatch
	B.2.1.4

	19
	Amplifier uncertainties
	B.2.1.8

	20
	Misalignment of positioning System
	B.2.1.13

	21
	Uncertainty of the Network Analyzer
	B.2.1.14

	22
	Uncertainty of the absolute gain of the calibration antenna
	B.2.1.15

	23
	Positioning and pointing misalignment between the reference antenna and the measurement antenna
	B.2.1.16

	24
	Phase centre offset of calibration antenna
	B.2.1.18

	25
	Quality of quiet zone for calibration process
	B.2.1.19

	26
	Standing wave between reference calibration antenna and measurement antenna
	B.2.1.20

	27
	Influence of the calibration antenna feed cable 
	B.2.1.21

	28
	Insertion Loss Variation
	B.2.1.11

	Systematic uncertainties

	29
	Systematic error due to TRP calculation/quadrature
	B.2.1.24

	30
	Influence of noise
	B.2.1.27

	31
	Systematic error related to beam peak search
	B.2.1.28



The uncertainty assessment tables are organized as follows:
-	For the purpose of uncertainty assessment, the radiating antenna aperture of the DUT is denoted as D
-	The uncertainty assessment has been derived for the case of D = [5 cm], f = {22.65GHz, 31.1GHz, 45.1GHz}, P = [maximum output power].
-	The uncertainty assessment for EIRP and TRP is provided in Table B.3.1-2.
Table B.3.1-2: Uncertainty assessment for EIRP and TRP measurement (f=TBD, D=TBD)
	UID
	Uncertainty source
	Uncertainty value
	Distribution of the probability
	Divisor 
	Standard uncertainty (σ) [dB]

	Stage 2: DUT measurement

	1
	Positioning misalignment
	
	
	
	

	2
	Measure distance uncertainty
	
	
	
	

	3
	Quality of quiet zone (NOTE 2)
	
	
	
	

	4
	Mismatch (NOTE 3)
	
	
	
	

	5
	Standing Wave Between the DUT and measurement antenna
	
	
	
	

	6
	Uncertainty of the RF power measurement equipment (NOTE 4)
	
	
	
	

	7
	Phase curvature
	
	
	
	

	8
	Amplifier uncertainties
	
	
	
	

	9
	Random uncertainty
	
	
	
	

	10
	Influence of the XPD
	
	
	
	

	11
	Insertion Loss Variation
	
	
	
	

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

	13
	Influence of TRP measurement grid (NOTE 5)
	0.25
	Actual
	1
	0.25

	14
	Influence of beam peak search grid (NOTE 6)
	0.0
	Actual
	1
	0.0

	15
	Multiple measurement antenna uncertainty
	
	
	
	

	16
	DUT repositioning
	
	
	
	

	17
	Influence of spherical coverage grid (NOTE 8)
	0.12
	Actual
	1
	0.12

	Stage 1: Calibration measurement

	18
	Mismatch
	
	
	
	

	19
	Amplifier uncertainties
	
	
	
	

	20
	Misalignment of positioning System
	
	
	
	

	21
	Uncertainty of the Network Analyzer
	
	
	
	

	22
	Uncertainty of the absolute gain of the calibration antenna
	
	
	
	

	23
	Positioning and pointing misalignment between the reference antenna and the measurement antenna
	
	
	
	

	24
	Phase centre offset of calibration antenna
	
	
	
	

	25
	Quality of quiet zone for calibration process (NOTE 2)
	
	
	
	

	26
	Standing wave between reference calibration antenna and measurement antenna
	
	
	
	

	27
	Influence of the calibration antenna feed cable 
	
	
	
	

	28
	Insertion Loss Variation
	
	
	
	

	
	Systematic uncertainties (NOTE 7)
	Value

	29
	Systematic error due to TRP calculation/quadrature (NOTE 5)
	0.00

	30
	Influence of noise
	

	31
	Systematic error related to beam peak search (NOTE 6)
	0.5

	Total measurement uncertainty 
	Value

	EIRP Expanded uncertainty (1.96σ - confidence interval of 95 %) [dB]
	TBD

	TRP Expanded uncertainty (1.96σ - confidence interval of 95 %) [dB]
	TBD

	NOTE 1:	The impact of phase variation on EIRP shall be taken into account during final MU definition for the test method..
NOTE 2:	The quality of quiet zone is different for EIRP and TRP. For TRP, the standard uncertainty is FFS; for EIRP, the standard uncertainty of quiet zone is FFS.
NOTE 3:	The analysis was done only for the case of operating at max output power, in-band, non-CA.
NOTE 4:	The assessment assumes maximum DUT output power.
NOTE 5:	This contributor shall only be considered for TRP measurements.
NOTE 6:	This contributor shall only be considered for EIRP measurements.
NOTE 7:	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 8:	This contributor shall only be considered for spherical EIRP measurements
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The uncertainty contributions that may impact the overall MU value are listed in Table B.3.2-1.
Table B.3.2-1: Uncertainty contributions for EIRP and TRP measurement
	UID
	Description of uncertainty contribution
	Details in clause

	Stage 2: DUT measurement

	1
	Positioning misalignment
	B.2.2.1

	2
	Measure distance uncertainty
	B.2.2.2

	3
	Quality of Quiet Zone
	B.2.2.3

	4
	Mismatch
	B.2.2.4

	5
	Standing wave between the DUT and measurement antenna
	B.2.2.5

	6
	Uncertainty of the RF power measurement equipment
	B.2.2.6

	7
	Phase curvature
	B.2.2.7

	8
	Amplifier uncertainties
	B.2.2.8

	9
	Random uncertainty
	B.2.2.9

	10
	Influence of the XPD
	B.2.2.10

	11
	Insertion Loss Variation
	B.2.2.11

	12
	RF leakage (from measurement antenna to the receiver/transmitter)
	B.2.2.12

	13
	Influence of TRP measurement grid
	B.2.2.22

	14
	Influence of beam peak search grid
	B.2.2.23

	15
	Multiple measurement antenna uncertainty
	B.2.2.25

	16
	DUT repositioning
	B.2.2.26

	17
	Influence of spherical coverage grid
	B.2.2.29

	Stage 1: Calibration measurement

	18
	Mismatch
	B.2.2.4

	19
	Amplifier Uncertainties
	B.2.2.8

	20
	Misalignment of positioning System
	B.2.2.13

	21
	Uncertainty of the Network Analyzer
	B.2.2.14

	22
	Uncertainty of the absolute gain of the calibration antenna
	B.2.2.15

	23
	Positioning and pointing misalignment between the reference antenna and the measurement antenna
	B.2.2.16

	24
	Phase centre offset of calibration antenna
	B.2.2.18

	25
	Quality of quiet zone for calibration process
	B.2.2.19

	26
	Standing wave between reference calibration antenna and measurement antenna
	B.2.2.20

	27
	Influence of the calibration antenna feed cable
	B.2.2.21

	28
	Insertion Loss Variation
	B.2.1.11

	Systematic uncertainties

	29
	Systematic error due to TRP calculation/quadrature
	B.2.2.24

	30
	Influence of noise
	B.2.1.27

	31
	Systematic error related to beam peak search
	B.2.2.28



The uncertainty assessment tables are organized as follows:
-	For the purpose of uncertainty assessment, the radiating antenna aperture of the DUT is denoted as D
-	The uncertainty assessment has been derived for the case of Quiet Zone size ≤ [30 cm], f = {23.45GHz, 32.125GHz, 40.8GHz}, [P = maximum output power].
-	The uncertainty assessment for EIRP and TRP is provided in Table B.3.2-2 for PC3 UEs and in Table B.3.2-6 for PC1 UEs.
-	The uncertainty assessment for Spherical coverage is provided in Table B.3.2-4 for PC3 UEs in Table B.3.2-7 for PC1 UEs.
Table B.3.2-2: Uncertainty assessment for EIRP and TRP measurement (f=23.45GHz, 32.125GHz, 40.8GHz, Quiet Zone size ≤ 30 cm) for PC3 UEs and normal temperature condition
	UID
	Uncertainty source
	Uncertainty value
	Distribution of the probability
	Divisor
	Standard uncertainty (σ) [dB]

	Stage 2: DUT measurement

	1
	Positioning misalignment
	0.00
	Normal
	2.00
	0.00

	2
	Measure distance uncertainty
	0.00
	Rectangular
	1.73
	0.00

	3
	Quality of Quiet Zone (NOTE 1)
	0.6
	Actual
	1.00
	0.6

	4
	Mismatch
	1.30
	Actual
	1.00
	1.30

	5
	Standing wave between the DUT and measurement antenna
	0.00
	U-shaped
	1.41
	0.00

	6
	Uncertainty of the RF power measurement equipment (NOTE 3)
	2.16
	Normal
	2.00
	1.08

	7
	Phase curvature
	0.00
	U-shaped
	1.41
	0.00

	8
	Amplifier uncertainties
	2.10
	Normal
	2.00
	1.05

	9
	Random uncertainty
	0.50
	Normal
	2.00
	0.25

	10
	Influence of the XPD
	0.01
	U-shaped
	1.41
	0.00

	11
	Insertion Loss Variation
	0.00
	Rectangular
	1.73
	0.00

	12
	RF leakage (from measurement antenna to the receiver/transmitter)
	0.00
	Actual
	1.00
	0.00

	13
	Influence of TRP measurement grid (NOTE 4)
	0.25
	Actual
	1
	0.25

	14
	Influence of beam peak search grid (NOTE 5)
	0.00
	Actual
	1
	0.00

	15
	Multiple measurement antenna uncertainty (NOTE 9)
	0.15
	Actual
	1
	0.15

	16
	DUT repositioning
	0.00 (NOTE 4)
0.08 (NOTE 5)
	Rectangular
	1.73
	0.00 (NOTE 4)
0.05 (NOTE 5)

	Stage 1: Calibration measurement

	17
	Mismatch
	0.00
	U-shaped
	1.41
	0.00

	18
	Amplifier Uncertainties
	0.00
	Normal
	2.00
	0.00

	19
	Misalignment of positioning System
	0.00
	Normal
	2.00
	0.00

	20
	Uncertainty of the Network Analyzer
	0.73
	Normal
	2.00
	0.37

	21
	Uncertainty of the absolute gain of the calibration antenna
	0.60
	Normal
	2.00
	0.30

	22
	Positioning and pointing misalignment between the reference antenna and the measurement antenna
	0.01
	Rectangular
	1.73
	0.00

	23
	Phase centre offset of calibration antenna
	0.00
	Rectangular
	1.73
	0.00

	24
	Quality of quiet zone for calibration process (NOTE 1)
	0.4
	Actual
	1.00
	0.4

	25
	Standing wave between reference calibration antenna and measurement antenna
	0.00
	U-shaped
	1.41
	0.00

	26
	Influence of the calibration antenna feed cable
	0.14
	Normal
	2.00
	0.07

	27
	Insertion Loss Variation
	0.00
	Rectangular
	1.73
	0.00

	
	Systematic uncertainties (NOTE 6)
	Value

	28
	Systematic error due to TRP calculation/quadrature (NOTE 4)
	0.00

	29
	Influence of noise (23.45GHz <= f <= 32.125GHz)
	0.1

	29
	Influence of noise (32.125GHz < f <= 40.8GHz)
	0.3

	30
	Systematic error related to beam peak search (NOTE 5)
	0.5

	Total measurement uncertainty 
	Value

	EIRP Expanded uncertainty (23.45GHz <= f <= 32.125GHz) (1.96σ - confidence interval of 95 %) [dB]
	4.89

	EIRP Expanded uncertainty (32.125GHz < f <= 40.8GHz) (1.96σ - confidence interval of 95 %) [dB]
	5.09

	TRP Expanded uncertainty (23.45GHz <= f <= 32.125GHz) (1.96σ - confidence interval of 95 %) [dB]
	4.42

	TRP Expanded uncertainty (32.125GHz < f <= 40.8GHz) (1.96σ - confidence interval of 95 %) [dB]
	4.62

	NOTE 1:	The quality of quiet zone is the same for EIRP and TRP. Value based on procedure defined in clause D.2 of TR 38.810 for Quiet Zone size less or equal to 30 cm.
NOTE 2:	The analysis was done only for the case of operating at max output power, in-band, non-CA.
NOTE 3:	The assessment assumes 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:	Void.
NOTE 8:	Void
NOTE 9:	Applies to the system which has a structure of mechanical feed antenna positioning.



Table B.3.2-3: Void
Table B.3.2-4: Uncertainty assessment for Spherical coverage measurement (f=23.45GHz, 32.125GHz, 40.8GHz, Quiet Zone size ≤ 30 cm) for PC3 UEs and normal temperature condition
	UID
	Uncertainty source
	Uncertainty value
	Distribution of the probability
	Divisor
	Standard uncertainty (σ) [dB]

	Stage 2: DUT measurement

	1
	Positioning misalignment 
	0.00
	Normal
	2.00
	0.00

	2
	Measure distance uncertainty
	0.00
	Rectangular
	1.73
	0.00

	3
	Quality of Quiet Zone (NOTE 1)
	0.6
	Actual
	1.00
	0.6

	4
	Mismatch 
	1.30
	Actual
	1.00
	1.30

	5
	Standing wave between the DUT and measurement antenna
	0.00
	U-shaped
	1.41
	0.00

	6
	Uncertainty of the RF power measurement equipment (NOTE 3) 
	2.16
	Normal
	2.00
	1.08

	7
	Phase curvature
	0.00
	U-shaped
	1.41
	0.00

	8
	Amplifier uncertainties 
	2.1
	Normal
	2.00
	1.05

	9
	Random uncertainty
	0.50
	Normal
	2.00
	0.25

	10
	Influence of the XPD 
	0.01
	U-shaped
	1.41
	0.00

	11
	Insertion Loss Variation
	0.00
	Rectangular
	1.73
	0.00

	12
	RF leakage (from measurement antenna to the receiver/transmitter)
	0.00
	Actual
	1.00
	0.00

	13
	Multiple measurement antenna uncertainty (NOTE 5)
	0.15
	Actual
	1
	0.15

	14
	DUT repositioning
	0.00
	Rectangular
	1.73
	0.00

	15
	Influence of spherical coverage grid
	0.12
	Actual
	1
	0.12

	Stage 1: Calibration measurement

	16
	Mismatch
	0.00
	U-shaped
	1.41
	0.00

	17
	Amplifier Uncertainties 
	0.00
	Normal
	2.00
	0.00

	18
	Misalignment of positioning System 
	0.00
	Normal
	2.00
	0.00

	19
	Uncertainty of the Network Analyzer 
	0.73
	Normal
	2.00
	0.37

	20
	Uncertainty of the absolute gain of the calibration antenna
	0.60
	Normal
	2.00
	0.30

	21
	Positioning and pointing misalignment between the reference antenna and the measurement antenna 
	0.01
	Rectangular
	1.73
	0.00

	22
	Phase centre offset of calibration antenna
	0.00
	Rectangular
	1.73
	0.00

	23
	Quality of quiet zone for calibration process (NOTE 1)
	0.4
	Actual
	1.00
	0.4

	24
	Standing wave between reference calibration antenna and measurement antenna
	0.00
	U-shaped
	1.41
	0.00

	25
	Influence of the calibration antenna feed cable 
	0.14
	Normal
	2.00
	0.07

	26
	Insertion Loss Variation
	0.00
	Rectangular
	1.73
	0.00

	
	Systematic uncertainties (NOTE 4)
	Value

	27
	Influence of noise (23.45GHz <= f <= 32.125GHz) 
	0.3

	27
	Influence of noise (32.125GHz < f <= 40.8GHz) 
	0.9

	Total measurement uncertainty 
	Value

	Spherical coverage Expanded uncertainty (23.45GHz <= f <= 32.125GHz) (1.96σ - confidence interval of 95 %) [dB]
	4.60

	Spherical coverage Expanded uncertainty (32.125GHz < f <= 40.8GHz) (1.96σ - confidence interval of 95 %) [dB]
	5.195.20

	NOTE 1:	The quality of quiet zone is the same for EIRP and TRP. Value based on procedure defined in clause D.2 of TR 38.810 for Quiet Zone size less or equal to 30 cm.
NOTE 2:	The analysis was done only for the case of operating at max output power, in-band, non-CA.
NOTE 3:	The assessment assumes maximum DUT output power.
NOTE 4:	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 5:	Applies to the system which has a structure of mechanical feed antenna positioning.



Table B.3.2-5: Void
Table B.3.2-6: Uncertainty assessment for EIRP and TRP measurement (f=23.45GHz, 32.125GHz, 40.8GHz, Quiet Zone size ≤ 30 cm) for PC1 UEs and normal temperature condition
	UID
	Uncertainty source
	Uncertainty value
	Distribution of the probability
	Divisor
	Standard uncertainty (σ) [dB]

	Stage 2: DUT measurement

	1
	Positioning misalignment
	0.02
	Normal
	2.00
	0.01

	2
	Measure distance uncertainty
	0FFS
	Rectangular
	1.73
	0FFS

	3
	Quality of Quiet Zone (NOTE 1)
	0.6FFS
	Actual
	1.00
	0.6FFS

	4
	Mismatch
	[1.3]FFS
	Actual
	1.00
	[1.3]FFS

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

	6
	Uncertainty of the RF power measurement equipment (NOTE 3)
	[2.16]FFS
	Normal
	2.00
	[1.08]FFS

	7
	Phase curvature
	0FFS
	U-shaped
	1.41
	0FFS

	8
	Amplifier uncertainties
	[2.1]FFS
	Normal
	2.00
	[1.05]FFS

	9
	Random uncertainty
	0.5FFS
	Normal
	2.00
	0.25FFS

	10
	Influence of the XPD
	0.01FFS
	U-shaped
	1.41
	0FFS

	11
	Insertion Loss Variation
	[0]FFS
	Rectangular
	1.73
	[0]FFS

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

	13
	Influence of TRP measurement grid (NOTE 4)
	0.25
	Actual
	1
	0.25

	14
	Influence of beam peak search grid (NOTE 5)
	0.00
	Actual
	1
	0.00

	15
	Multiple measurement antenna uncertainty (NOTE 9)
	0.15FFS
	Actual
	1
	0.15FFS

	16
	DUT repositioning
	0.00 (NOTE 4)
0.35 (NOTE 5)
	Rectangular
	1.73
	0.00 (NOTE 4)
0.20 (NOTE 5)

	Stage 1: Calibration measurement

	17
	Mismatch
	0FFS
	U-shaped
	1.41
	0FFS

	18
	Amplifier Uncertainties
	0FFS
	Normal
	2.00
	0FFS

	19
	Misalignment of positioning System
	[0]FFS
	Normal
	2.00
	[0]FFS

	20
	Uncertainty of the Network Analyzer
	[1.5]FFS
	Normal
	2.00
	[0.75]FFS

	21
	Uncertainty of the absolute gain of the calibration antenna
	0.6FFS
	Normal
	2.00
	0.3FFS

	22
	Positioning and pointing misalignment between the reference antenna and the measurement antenna
	[0.01]FFS
	Rectangular
	1.73
	[0]FFS

	23
	Phase centre offset of calibration antenna
	0FFS
	Rectangular
	1.73
	0FFS

	24
	Quality of quiet zone for calibration process (NOTE 1)
	0.4FFS
	Actual
	1.00
	0.4FFS

	25
	Standing wave between reference calibration antenna and measurement antenna
	0FFS
	U-shaped
	1.41
	0FFS

	26
	Influence of the calibration antenna feed cable
	0.14FFS
	Normal
	2.00
	0.07FFS

	27
	Insertion Loss Variation
	0FFS
	Rectangular
	1.73
	0FFS

	
	Systematic uncertainties (NOTE 6)
	Value

	28
	Systematic error due to TRP calculation/quadrature (NOTE 4)
	0.00

	29
	Influence of noise (23.45GHz <= f <= 32.125GHz)
	[0.04]FFS

	29
	Influence of noise (32.125GHz < f <= 40.8GHz)
	[0.11]FFS

	30
	Systematic error related to beam peak search (NOTE 5)
	0.7

	Total measurement uncertainty 
	Value

	EIRP Expanded uncertainty (23.45GHz <= f <= 32.125GHz) (1.96σ - confidence interval of 95 %) [dB]
	[5.24]FFS

	EIRP Expanded uncertainty (32.125GHz < f <= 40.8GHz) (1.96σ - confidence interval of 95 %) [dB]
	[5.31]FFS

	TRP Expanded uncertainty (23.45GHz <= f <= 32.125GHz) (1.96σ - confidence interval of 95 %) [dB]
	[4.55]FFS

	TRP Expanded uncertainty (32.125GHz < f <= 40.8GHz) (1.96σ - confidence interval of 95 %) [dB]
	[4.62]FFS

	NOTE 1:	The quality of quiet zone is the same for EIRP and TRP. Value based on procedure defined in clause D.2 of TR 38.810 for Quiet Zone size less or equal to 30 cm.
NOTE 2:	The analysis was done only for the case of operating at max output power, in-band, non-CA.
NOTE 3:	The assessment assumes 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:	Void.
NOTE 8:	Void
NOTE 9:	Applies to the system which has a structure of mechanical feed antenna positioning.



Table B.3.2-7: Uncertainty assessment for Spherical coverage measurement (f=23.45GHz, 32.125GHz, 40.8GHz, Quiet Zone size ≤ 30 cm) for PC1 UEs and normal temperature condition
	UID
	Uncertainty source
	Uncertainty value
	Distribution of the probability
	Divisor
	Standard uncertainty (σ) [dB]

	Stage 2: DUT measurement

	1
	Positioning misalignment 
	0.02
	Normal
	2.00
	0.01

	2
	Measure distance uncertainty
	0FFS
	Rectangular
	1.73
	0FFS

	3
	Quality of Quiet Zone (NOTE 1)
	0.6FFS
	Actual
	1.00
	0.6FFS

	4
	Mismatch
	[1.3]FFS
	Actual
	1.00
	[1.3]FFS

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

	6
	Uncertainty of the RF power measurement equipment (NOTE 3)
	[2.16]FFS
	Normal
	2.00
	[1.08]FFS

	7
	Phase curvature
	0FFS
	U-shaped
	1.41
	0FFS

	8
	Amplifier uncertainties
	[2.1]FFS
	Normal
	2.00
	[1.05]FFS

	9
	Random uncertainty
	0.5FFS
	Normal
	2.00
	0.25FFS

	10
	Influence of the XPD
	0.01FFS
	U-shaped
	1.41
	0FFS

	11
	Insertion Loss Variation
	[0]FFS
	Rectangular
	1.73
	[0]FFS

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

	13
	Multiple measurement antenna uncertainty (NOTE 5)
	0.15FFS
	Actual
	1
	0.15FFS

	14
	DUT repositioning
	0.00
	Rectangular
	1.73
	0.00

	15
	Influence of spherical coverage grid
	0.13
	Actual
	1
	0.13

	Stage 1: Calibration measurement

	16
	Mismatch
	0FFS
	U-shaped
	1.41
	0FFS

	17
	Amplifier Uncertainties 
	0FFS
	Normal
	2.00
	0FFS

	18
	Misalignment of positioning System
	[0]FFS
	Normal
	2.00
	[0]FFS

	19
	Uncertainty of the Network Analyzer
	[1.5]FFS
	Normal
	2.00
	[0.75]FFS

	20
	Uncertainty of the absolute gain of the calibration antenna
	0.6FFS
	Normal
	2.00
	0.3FFS

	21
	Positioning and pointing misalignment between the reference antenna and the measurement antenna
	[0.01]FFS
	Rectangular
	1.73
	[0]FFS

	22
	Phase centre offset of calibration antenna
	0FFS
	Rectangular
	1.73
	0FFS

	23
	Quality of quiet zone for calibration process (NOTE 1)
	0.4FFS
	Actual
	1.00
	0.4FFS

	24
	Standing wave between reference calibration antenna and measurement antenna
	0FFS
	U-shaped
	1.41
	0FFS

	25
	Influence of the calibration antenna feed cable
	0.14FFS
	Normal
	2.00
	0.07FFS

	26
	Insertion Loss Variation
	0FFS
	Rectangular
	1.73
	0FFS

	
	Systematic uncertainties (NOTE 4)
	Value

	27
	Influence of noise (23.45GHz <= f <= 32.125GHz) 
	[0.1]FFS

	27
	Influence of noise (32.125GHz < f <= 40.8GHz) 
	[0.35]FFS

	Total measurement uncertainty 
	Value

	Spherical coverage Expanded uncertainty (23.45GHz <= f <= 32.125GHz) (1.96σ - confidence interval of 95 %) [dB]
	[4.59]FFS

	Spherical coverage Expanded uncertainty (32.125GHz < f <= 40.8GHz) (1.96σ - confidence interval of 95 %) [dB]
	[4.84]FFS

	NOTE 1:	The quality of quiet zone is the same for EIRP and TRP. Value based on procedure defined in clause D.2 of TR 38.810 for Quiet Zone size less or equal to 30 cm.
NOTE 2:	The analysis was done only for the case of operating at max output power, in-band, non-CA.
NOTE 3:	The assessment assumes maximum DUT output power.
NOTE 4:	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 5:	Applies to the system which has a structure of mechanical feed antenna positioning.



Table B.3.2-8: Uncertainty assessment for EIRP and TRP measurement (f=23.45GHz, 32.125GHz, 40.8GHz, Quiet Zone size ≤ 30 cm) for PC3 UEs and extreme temperature condition
	UID
	Uncertainty source
	Uncertainty value
	Distribution of the probability
	Divisor 
	Standard uncertainty (σ) [dB]

	Stage 2: DUT measurement

	1
	Positioning misalignment
	0.00
	Normal
	2.00
	0.00

	2
	Measure distance uncertainty
	0.00
	Rectangular
	1.73
	0.00

	3
	Quality of Quiet Zone (NOTE 1)
	0.9
	Actual
	1.00
	0.9

	4
	Mismatch
	1.30
	Actual
	1.00
	1.30

	5
	Standing wave between the DUT and measurement antenna
	0.00
	U-shaped
	1.41
	0.00

	6
	Uncertainty of the RF power measurement equipment (NOTE 3)
	2.16
	Normal
	2.00
	1.08

	7
	Phase curvature
	0.00
	U-shaped
	1.41
	0.00

	8
	Amplifier uncertainties
	2.10
	Normal
	2.00
	1.05

	9
	Random uncertainty
	0.50
	Normal
	2.00
	0.25

	10
	Influence of the XPD
	0.01
	U-shaped
	1.41
	0.00

	11
	Insertion Loss Variation
	0.00
	Rectangular
	1.73
	0.00

	12
	RF leakage (from measurement antenna to the receiver/transmitter)
	0.00
	Actual
	1.00
	0.00

	13
	Influence of TRP measurement grid (NOTE 4)
	0.25
	Actual
	1
	0.25

	14
	Influence of beam peak search grid (NOTE 5)
	0.00
	Actual
	1
	0.00

	15
	Multiple measurement antenna uncertainty (NOTE 7)
	0.15
	Actual
	1
	0.15

	16
	DUT repositioning
	0.00 (NOTE 4)
0.08 (NOTE 5)
	Rectangular
	1.73
	0.00 (NOTE 4)
0.05 (NOTE 5)

	Stage 1: Calibration measurement

	17
	Mismatch
	0.00
	U-shaped
	1.41
	0.00

	18
	Amplifier Uncertainties
	0.00
	Normal
	2.00
	0.00

	19
	Misalignment of positioning System
	0.00
	Normal
	2.00
	0.00

	20
	Uncertainty of the Network Analyzer
	0.73
	Normal
	2.00
	0.37

	21
	Uncertainty of the absolute gain of the calibration antenna
	0.60
	Normal
	2.00
	0.30

	22
	Positioning and pointing misalignment between the reference antenna and the measurement antenna
	0.01
	Rectangular
	1.73
	0.00

	23
	Phase centre offset of calibration antenna
	0.00
	Rectangular
	1.73
	0.00

	24
	Quality of quiet zone for calibration process (NOTE 1)
	0.6
	Actual
	1.00
	0.6

	25
	Standing wave between reference calibration antenna and measurement antenna
	0.00
	U-shaped
	1.41
	0.00

	26
	Influence of the calibration antenna feed cable
	0.14
	Normal
	2.00
	0.07

	27
	Insertion Loss Variation
	0.00
	Rectangular
	1.73
	0.00

	
	Systematic uncertainties (NOTE 6)
	Value

	28
	Systematic error due to TRP calculation/quadrature (NOTE 4)
	0.00

	29
	Influence of noise (23.45GHz <= f <= 32.125GHz)
	0.1

	29
	Influence of noise (32.125GHz < f <= 40.8GHz)
	0.3

	30
	Systematic error related to beam peak search (NOTE 5)
	0.5

	Total measurement uncertainty 
	Value

	EIRP Expanded uncertainty (23.45GHz <= f <= 32.125GHz) (1.96σ - confidence interval of 95 %) [dB]
	5.17

	EIRP Expanded uncertainty (32.125GHz < f <= 40.8GHz) (1.96σ - confidence interval of 95 %) [dB]
	5.37

	TRP Expanded uncertainty (23.45GHz <= f <= 32.125GHz) (1.96σ - confidence interval of 95 %) [dB]
	4.70

	TRP Expanded uncertainty (32.125GHz < f <= 40.8GHz) (1.96σ - confidence interval of 95 %) [dB]
	4.90

	NOTE 1:	The quality of quiet zone is the same for EIRP and TRP. Value based on procedure defined in clause D.2 of TR 38.810 for Quiet Zone size less or equal to 30 cm. The ETC QoQZ MU and ETC calibration path losses shall be applied to the NTC test cases if the ETC environment is used for NTC test cases.
NOTE 2:	The analysis was done only for the case of operating at max output power, in-band, non-CA.
NOTE 3:	The assessment assumes 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:	Applies to the system which has a structure of mechanical feed antenna positioning.



Table B.3.2-9: Uncertainty assessment for EIRP and TRP measurement (f=23.45GHz, 32.125GHz, 40.8GHz, Quiet Zone size ≤ 30 cm) for PC1 UEs and extreme temperature condition
	UID
	Uncertainty source
	Uncertainty value
	Distribution of the probability
	Divisor 
	Standard uncertainty (σ) [dB]

	Stage 2: DUT measurement

	1
	Positioning misalignment
	0.02
	Normal
	2
	0.01

	2
	Measure distance uncertainty
	0
	Rectangular
	1.73
	0

	3
	Quality of Quiet Zone (NOTE 1)
	0.9
	Actual
	1
	0.9

	4
	Mismatch
	[1.3]
	Actual
	1
	[1.3]

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

	6
	Uncertainty of the RF power measurement equipment (NOTE 3)
	[2.16]
	Normal
	2
	[1.08]

	7
	Phase curvature
	0
	U-shaped
	1.41
	0

	8
	Amplifier uncertainties
	[2.1]
	Normal
	2
	[1.05]

	9
	Random uncertainty
	0.5
	Normal
	2
	0.25

	10
	Influence of the XPD
	0.01
	U-shaped
	1.41
	0

	11
	Insertion Loss Variation
	[0]
	Rectangular
	1.73
	[0]

	12
	RF leakage (from measurement antenna to the receiver/transmitter)
	[0]
	Actual
	1
	[0]

	13
	Influence of TRP measurement grid (NOTE 4)
	0.25
	Actual
	1
	0.25

	14
	Influence of beam peak search grid (NOTE 5)
	0
	Actual
	1
	0

	15
	Multiple measurement antenna uncertainty (NOTE 7)
	0.15
	Actual
	1
	0.15

	16
	DUT repositioning
	0.00 (NOTE 4)
0.35 (NOTE 5)
	Rectangular
	1.73
	0.00 (NOTE 4)
0.2 (NOTE 5)

	Stage 1: Calibration measurement

	17
	Mismatch
	0
	U-shaped
	1.41
	0

	18
	Amplifier Uncertainties
	0
	Normal
	2
	0

	19
	Misalignment of positioning System
	[0]
	Normal
	2
	[0]

	20
	Uncertainty of the Network Analyzer
	[1.5]
	Normal
	2
	[0.75]

	21
	Uncertainty of the absolute gain of the calibration antenna
	0.6
	Normal
	2
	0.3

	22
	Positioning and pointing misalignment between the reference antenna and the measurement antenna
	[0.01]
	Rectangular
	1.73
	[0]

	23
	Phase centre offset of calibration antenna
	0
	Rectangular
	1.73
	0

	24
	Quality of quiet zone for calibration process (NOTE 1)
	0.6
	Actual
	1
	0.6

	25
	Standing wave between reference calibration antenna and measurement antenna
	0
	U-shaped
	1.41
	0

	26
	Influence of the calibration antenna feed cable
	0.14
	Normal
	2
	0.07

	27
	Insertion Loss Variation
	0
	Rectangular
	1.73
	0

	
	Systematic uncertainties (NOTE 6)
	Value

	28
	Systematic error due to TRP calculation/quadrature (NOTE 4)
	0

	29
	Influence of noise (23.45GHz <= f <= 32.125GHz)
	[0.04]

	29
	Influence of noise (32.125GHz < f <= 40.8GHz)
	[0.11]

	30
	Systematic error related to beam peak search (NOTE 5)
	0.7

	Total measurement uncertainty 
	Value

	EIRP Expanded uncertainty (23.45GHz <= f <= 32.125GHz) (1.96σ - confidence interval of 95 %) [dB]
	[5.51]

	EIRP Expanded uncertainty (32.125GHz < f <= 40.8GHz) (1.96σ - confidence interval of 95 %) [dB]
	[5.58]

	TRP Expanded uncertainty (23.45GHz <= f <= 32.125GHz) (1.96σ - confidence interval of 95 %) [dB]
	[4.81]

	TRP Expanded uncertainty (32.125GHz < f <= 40.8GHz) (1.96σ - confidence interval of 95 %) [dB]
	[4.62]

	NOTE 1:	The quality of quiet zone is the same for EIRP and TRP. Value based on procedure defined in clause D.2 of TR 38.810 for Quiet Zone size less or equal to 30 cm. The ETC QoQZ MU and ETC calibration path losses shall be applied to the NTC test cases if the ETC environment is used for NTC test cases.
NOTE 2:	The analysis was done only for the case of operating at max output power, in-band, non-CA.
NOTE 3:	The assessment assumes 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:	Applies to the system which has a structure of mechanical feed antenna positioning.
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The uncertainty contributions that may impact the overall MU value are listed in Table B.3.3-1.
Table B.3.3-1: Uncertainty contributions for EIRP and TRP measurement
	UID
	Description of uncertainty contribution
	Details in paragraph

	
	Stage 2: EIRP Near Field Radiation Pattern Measurement and EIRP Near Field DUT power measurement

	1
	Axis Alignment
	B.2.3.1

	2
	Measurement Distance Uncertainty
	B.2.3.2

	3
	Quality of the Quiet Zone
	B.2.3.3

	4
	Mismatch
	B.2.3.4

	5
	Multiple Reflections: Coupling between Measurement Antenna and DUT
	B.2.3.5

	6
	Uncertainty of the RF power measurement equipment
	B.2.3.6

	7
	Phase curvature
	B.2.3.7

	8
	Amplifier uncertainties
	B.2.3.8

	9
	Random uncertainty
	B.2.3.9

	10
	Influence of the XPD
	B.2.3.10

	11
	NF to FF truncation
	B.2.3.11

	12
	Probe Polarization Amplitude and Phase
	B.2.3.12

	13
	Probe Array Uniformity (for multi-probe systems only)
	B.2.3.13

	14
	Phase Recovery Non-Linearity over signal bandwidth
	B.2.3.16

	15
	Probe Pattern Effect
	B.2.3.17

	16
	Phase Drift and Noise
	B.2.3.20

	17
	Leakage and Crosstalk
	B.2.3.25

	
	Stage 1: Calibration measurement

	18
	Mismatch
	B.2.3.4

	19
	Amplifier uncertainties
	B.2.3.8

	20
	Uncertainty of the Network Analyzer
	B.2.3.14

	21
	Uncertainty of the absolute gain of the calibration antenna
	B.2.3.15

	22
	Phase centre offset of calibration
	B.2.3.18

	23
	Quality of the Quiet Zone for Calibration Process
	B.2.3.19

	24
	Mismatch in the connection of the calibration antenna
	B.2.3.21



The uncertainty assessment table is organized as follows:
-	For the purpose of uncertainty assessment, the radiating antenna aperture of the DUT is denoted as D
-	The uncertainty assessment has been derived for the case of D = [5 cm], f = {22.65GHz, 31.1GHz, 45.1GHz}, P = [maximum output power].
-	The uncertainty assessment for EIRP and TRP is provided in Table B.3.1-2.
Table B.3.3-2: Uncertainty assessment for EIRP and TRP measurement (f=TBD, D=TBD)
	UID
	Description of uncertainty contribution
	Uncertainty Value
	Distribution of the probability
	Divisor
	Standard uncertainty (σ) [dB]

	
	Stage 2: EIRP Near Field Radiation Pattern Measurement and EIRP Near Field DUT power measurement 

	1
	Axis Alignment
	
	
	
	

	2
	Measurement Distance Uncertainty
	
	
	
	

	3
	Quality of the Quiet Zone
	
	
	
	

	4
	Mismatch
	
	
	
	

	5
	Multiple Reflections: Coupling between Measurement Antenna and DUT
	
	
	
	

	6
	Uncertainty of the RF power measurement equipment
	
	
	
	

	7
	Phase curvature
	
	
	
	

	8
	Amplifier uncertainties
	
	
	
	

	9
	Random uncertainty
	
	
	
	

	10
	Influence of the XPD
	
	
	
	

	11
	NF to FF truncation
	
	
	
	

	12
	Probe Polarization Amplitude and Phase
	
	
	
	

	13
	Probe Array Uniformity (for multi-probe systems only)
	
	
	
	

	14
	Phase Recovery Non-Linearity over signal bandwidth
	
	
	
	

	15
	Probe Pattern Effect
	
	
	
	

	16
	Phase Drift and Noise
	
	
	
	

	17
	Leakage and Crosstalk
	
	
	
	

	
	Stage 1: Calibration measurement

	18
	Mismatch
	
	
	
	

	19
	Amplifier uncertainties
	
	
	
	

	20
	Uncertainty of the Network Analyzer
	
	
	
	

	21
	Uncertainty of the absolute gain of the calibration antenna
	
	
	
	

	22
	Phase centre offset of calibration
	
	
	
	

	23
	Quality of the Quiet Zone for Calibration Process
	
	
	
	

	24
	Mismatch in the connection of the calibration antenna
	
	
	
	

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

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

	NOTE 1:	The impact of phase variation on EIRP shall be taken into account during final MU definition for the test method.
NOTE 2:	The quality of quiet zone is different for EIRP and TRP. For TRP, the standard uncertainty is FFS; for EIRP FFS.
NOTE 3:	The analysis was done only for the case of operating at max output power, in-band, non-CA
NOTE 4:	The assessment assumes maximum DUT output power.
NOTE 5:	The Phase Recovery Non-Linearity over signal bandwidth is shall be taken into account during final MU definition for the test method.







<<< END OF CHANGES >>>



