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1.
Introduction
This contribution introduces our latest updates of measurement uncertainty (MU) for FR2 power class 3 UE test cases with IFF1, after some online/ offline discussions on the previously submitted paper [1]. 
A summary of all the test cases in this paper is shown in Table 1-1. For detailed contents and assumptions, refer to section 2 and the companion paper [2].

Table 1-1 Summary of MU estimation
	Test case
	MU values in this paper [dB]
	MU values in TR 38.810 v.2.2.0
 [dB]

	
	IFF1 
(DUT = 30cm)
	IFF1
(DUT = 15 cm)
	IFF1 
(DUT = 15 cm)
	DFF 
(DUT = 15 cm)

	Maximum Output Power (MOP) (EIRP) [dB]
	Minimum peak
[4.33] (23.45 GHz)
[4.36] (32.125 GHz)
[4.73] (40.8 GHz)
	Minimum peak
[4.43] (23.45 GHz)
[4.46] (32.125 GHz)
[4.83] (40.8 GHz)
	[5.99]
	[6.20]

	Maximum Output Power (MOP) (TRP) [dB]
	[4.58] (23.45 GHz)
[4.61] (32.125 GHz)
[4.98] (40.8 GHz)
	[4.69] (23.45 GHz)
[4.72] (32.125 GHz)
[5.09] (40.8 GHz)
	[5.13]
	[5.37]

	Reference sensitivity (EIS) [dB]
	[4.98]
	[5.07] 
	[6.49]
	[6.66]

	Transmit OFF power  [dB]
	15.99 (23.45 GHz)
18.45 (30.3 GHz)
23.25 (36.2 GHz)
35.53 (40.8 GHz)
7.23 (Note 1)
	Subtract 0.7 dB from DUT = 30 cm estimation.
	TBD in RAN5

	Frequency error 
	+/- 0.01 ppm
	

	Occupied bandwidth 
	+/- 2 MHz
	

	Spectrum emission mask  [dB]
	7.29 (23.45 GHz)
7.36 (30.3 GHz)
7.67 (36.2 GHz)
10.36 (40.8 GHz)
	Subtract 0.7 dB from DUT = 30 cm estimation.
	

	Adjacent Channel Leakage Ratio  [dB]
	6.75 (23.45 GHz)
7.07 (30.3 GHz)
6.76 (36.2 GHz)
8.29 (40.8 GHz)
	
	

	General spurious emissions (6 to 12.75 GHz) [dB]
	7.04
	
	

	General spurious emissions (12.75 to 20 GHz) [dB]
	7.04
	
	

	General spurious emissions (20 to 40 GHz) [dB]
	7.16
	
	

	General spurious emissions (40 to 60 GHz) [dB]
	7.45
	
	

	General spurious emissions (60 to 80 GHz) [dB]
	8.39
	
	

	Spurious emissions for UE co-existence [dB] 
(-50 dBm/ 1 MHz@29.5 GHz)
	23.72
	
	

	Spurious emissions for UE co-existence [dB]
(-5 dBm/ 100MHz @29.5 GHz)
	7.63
	
	

	Spurious emissions for UE co-existence [dB] 
(-2 dBm/ 100 MHz@40 GHz)
	7.91
	
	

	Spurious emissions for UE co-existence [dB]
(2 dBm/100 MHz@66 GHz)
	7.65
	
	

	Receiver spurious emissions (6 to 20 GHz) [dB]
	7.59
	
	

	Receiver spurious emissions (20 to 40 GHz) [dB]
	8.71
	
	

	Receiver spurious emissions (40 to 60 GHz) [dB]
	21.50
	
	

	Receiver spurious emissions (60 to 80 GHz) [dB]
	14.14
	
	

	Note 1: On condition that test requirement is relaxed to the level which the SNR becomes 10 dB.
Note 2: Estimation was made based on Anritsu original assumption of common test setup.


2.
Priority 1 MU
2.1 Maximum Output Power (MOP) 
Table 2.1-1 MU for MOP (EIRP/TRP) (f=23.45GHz, 32.125GHz, 40.8GHz, DUT size = 15 cm)

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

	Stage 2: DUT measurement

	1
	Positioning misalignment (NOTE 7)
	[0.10]
	Normal
	2.00
	[0.05]

	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 (NOTE 2, NOTE 7)
	[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) (NOTE 7)
	[2.16]
	Normal
	2.00
	[1.08]

	7
	Phase curvature (NOTE 7)
	[0.00]
	U-shaped
	1.41
	[0.00]

	8
	Amplifier uncertainties (NOTE 7)
	[2.00]
	Normal
	2.00
	[1.00]

	9
	Random uncertainty (NOTE 7)
	[0.40]
	Rectangular
	1.73
	[0.23]

	10
	Influence of the XPD (NOTE 7)
	[0.68]
	U-shaped
	1.41
	[0.48]

	11
	Insertion Loss Variation (NOTE 7)
	[0.10]
	Rectangular
	1.73
	[0.06]

	12
	RF leakage (from measurement antenna to the receiver/transmitter) (NOTE 7)
	[0.10]
	Actual
	1.00
	[0.10]

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

	14
	Influence of beam peak search grid (NOTE 5)
	0.5
	Actual
	1
	0.5

	Stage 1: Calibration measurement

	15
	Mismatch (NOTE 7)
	[0.00]
	U-shaped
	1.41
	[0.00]

	16
	Amplifier Uncertainties (NOTE 7)
	[0.00]
	Normal
	2.00
	[0.00]

	17
	Misalignment of positioning System (NOTE 7)
	[0.00]
	Normal
	2.00
	[0.00]

	18
	Uncertainty of the Network Analyzer (NOTE 7)
	[0.40]
	Normal
	2.00
	[0.20]

	19
	Uncertainty of the absolute gain of the calibration antenna
	0.60
	Normal
	2.00
	0.30

	20
	Positioning and pointing misalignment between the reference antenna and the measurement antenna (NOTE 7)
	[0.10]
	Normal
	2.00
	[0.05]

	21
	Phase centre offset of calibration antenna
	0.00
	Rectangular
	1.73
	0.00

	22
	Quality of quiet zone for calibration process (NOTE 1)
	0.4
	Actual
	1.00
	0.4

	23
	Standing wave between reference calibration antenna and measurement antenna (NOTE 7)
	[0.00]
	U-shaped
	1.41
	[0.00]

	24
	Influence of the calibration antenna feed cable (NOTE 7)
	[0.00]
	Normal
	2.00
	[0.00]

	
	Systematic uncertainties (NOTE 6)
	Value

	25
	Mean error for constant step size grid (NOTE 4)
	0.34

	
	Influence of noise due to low SNR (Minimum peak EIRP @23.45 GHz) (NOTE 8)
	[0.02]

	
	Influence of noise due to low SNR (Minimum peak EIRP @32.125 GHz) (NOTE 8)
	[0.05]

	
	Influence of noise due to low SNR (Minimum peak EIRP @40.8 GHz) (NOTE 8)
	[0.42]

	Total measurement uncertainty 
	Value

	EIRP Expanded uncertainty (@23.45 GHz) (1.96σ - confidence interval of 95 %) [dB]
	[4.43]

	EIRP Expanded uncertainty (@32.125 GHz) (1.96σ - confidence interval of 95 %) [dB]
	[4.46]

	EIRP Expanded uncertainty (@40.8 GHz) (1.96σ - confidence interval of 95 %) [dB]
	[4.83]

	TRP Expanded uncertainty (@23.45 GHz) (1.96σ - confidence interval of 95 %) [dB]
	[4.69]

	TRP Expanded uncertainty (@32.125 GHz) (1.96σ - confidence interval of 95 %) [dB]
	[4.72]

	TRP Expanded uncertainty (@40.8 GHz) (1.96σ - confidence interval of 95 %) [dB]
	[5.09]

	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 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:   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.


Assumption of Table 2.1-1
Test system is optimized for DUT size D=15cm.

Path loss (= Free space path loss + Antenna gain) = 48dB @28 GHz
Channel Bandwidth: 400MHz

Maximum Output power from UE for TRP: 23dBm

Temperature range: 18  to 28 degree C

VNA is used at the calibration stage

Assume that MUs for minimum peak EIRP can cover the ones for Maximum peak EIRP test cases since the differences are only the SNR.   

Table 2.1-2 MU for MOP (EIRP/TRP) (f=23.45GHz, 32.125GHz, 40.8GHz, DUT size = 30 cm)

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

	Stage 2: DUT measurement

	1
	Positioning misalignment (NOTE 7)
	[0.10]
	Normal
	2.00
	[0.05]

	2
	Measure distance uncertainty
	0.00
	Rectangular
	1.73
	0.00

	3
	Quality of Quiet Zone (NOTE 1, NOTE 9)
	[0.5]
	Actual
	1.00
	[0.5]

	4
	Mismatch (NOTE 2, NOTE 7)
	[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) (NOTE 7)
	[2.16]
	Normal
	2.00
	[1.08]

	7
	Phase curvature (NOTE 7)
	[0.00]
	U-shaped
	1.41
	[0.00]

	8
	Amplifier uncertainties (NOTE 7)
	[2.00]
	Normal
	2.00
	[1.00]

	9
	Random uncertainty (NOTE 7)
	[0.40]
	Rectangular
	1.73
	[0.23]

	10
	Influence of the XPD (NOTE 7)
	[0.68]
	U-shaped
	1.41
	[0.48]

	11
	Insertion Loss Variation (NOTE 7)
	[0.10]
	Rectangular
	1.73
	[0.06]

	12
	RF leakage (from measurement antenna to the receiver/transmitter) (NOTE 7)
	[0.10]
	Actual
	1.00
	[0.10]

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

	14
	Influence of beam peak search grid (NOTE 5)
	0.5
	Actual
	1
	0.5

	Stage 1: Calibration measurement

	15
	Mismatch (NOTE 7)
	[0.00]
	U-shaped
	1.41
	[0.00]

	16
	Amplifier Uncertainties (NOTE 7)
	[0.00]
	Normal
	2.00
	[0.00]

	17
	Misalignment of positioning System (NOTE 7)
	[0.00]
	Normal
	2.00
	[0.00]

	18
	Uncertainty of the Network Analyzer (NOTE 7)
	[0.40]
	Normal
	2.00
	[0.20]

	19
	Uncertainty of the absolute gain of the calibration antenna
	0.60
	Normal
	2.00
	0.30

	20
	Positioning and pointing misalignment between the reference antenna and the measurement antenna (NOTE 7)
	[0.10]
	Normal
	2.00
	[0.05]

	21
	Phase centre offset of calibration antenna
	0.00
	Rectangular
	1.73
	0.00

	22
	Quality of quiet zone for calibration process (NOTE 1, NOTE 9)
	[0.2]
	Actual
	1.00
	[0.2]

	23
	Standing wave between reference calibration antenna and measurement antenna (NOTE 7)
	[0.00]
	U-shaped
	1.41
	[0.00]

	24
	Influence of the calibration antenna feed cable (NOTE 7)
	[0.00]
	Normal
	2.00
	[0.00]

	
	Systematic uncertainties (NOTE 6)
	Value

	25
	Mean error for constant step size grid (NOTE 4)
	0.34

	
	Influence of noise due to low SNR (Minimum peak EIRP @23.45 GHz) (NOTE 8)
	[0.02]

	
	Influence of noise due to low SNR (Minimum peak EIRP @32.125 GHz) (NOTE 8)
	[0.05]

	
	Influence of noise due to low SNR (Minimum peak EIRP @40.8 GHz) (NOTE 8)
	[0.42]

	Total measurement uncertainty 
	Value

	EIRP Expanded uncertainty (@23.45 GHz) (1.96σ - confidence interval of 95 %) [dB]
	[4.33]

	EIRP Expanded uncertainty (@32.125 GHz) (1.96σ - confidence interval of 95 %) [dB]
	[4.36]

	EIRP Expanded uncertainty (@40.8 GHz) (1.96σ - confidence interval of 95 %) [dB]
	[4.73]

	TRP Expanded uncertainty (@23.45 GHz) (1.96σ - confidence interval of 95 %) [dB]
	[4.58]

	TRP Expanded uncertainty (@32.125 GHz) (1.96σ - confidence interval of 95 %) [dB]
	[4.61]

	TRP Expanded uncertainty (@40.8 GHz) (1.96σ - confidence interval of 95 %) [dB]
	[4.98]

	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. 


Assumption of Table 2.1-2
Test system is optimized for DUT size D=30cm.

Path loss (= Free space path loss + Antenna gain) = 48dB @28 GHz
Channel Bandwidth: 400MHz

Maximum Output power from UE: 23dBm

Temperature range: 18  to 28 degree C

VNA is used at the calibration stage

Assume that MUs for minimum peak EIRP can cover the ones for Maximum peak EIRP test cases since the differences are only the SNR.   

2.2 Reference sensitivity (REFSENS)
Table 2.2-1 MU for Reference sensitivity (EIS) (f=23.45GHz, 32.125GHz, 40.8GHz, DUT size = 15 cm)

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

	Stage 2: DUT measurement

	1
	Positioning misalignment (NOTE 2)
	[0.10]
	Normal
	2.00
	[0.05]

	2
	Measure distance uncertainty
	0.00
	Rectangular
	1.73
	0.00

	3
	Quality of Quiet Zone
	0.6
	Actual
	1.00
	0.6

	4
	Mismatch (NOTE 2)
	[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
	gNB uncertainty on absolute level  (NOTE 2)
	[3.34]
	Normal
	2.00
	[1.67]

	7
	Phase curvature (NOTE 7)
	[0.00]
	U-shaped
	1.41
	[0.00]

	8
	Amplifier uncertainties (NOTE 2)
	[2.00]
	Normal
	2.00
	[1.00]

	9
	Random uncertainty (NOTE 2)
	[0.40]
	Rectangular
	1.73
	[0.23]

	10
	Influence of the XPD (NOTE 2)
	[0.68]
	U-shaped
	1.41
	[0.48]

	11
	Insertion Loss Variation (NOTE 2)
	[0.10]
	Rectangular
	1.73
	[0.06]

	12
	RF leakage (from measurement antenna to the receiver/transmitter) (NOTE 7)
	[0.10]
	Actual
	1.00
	[0.10]

	Stage 1: Calibration measurement

	13
	Mismatch (NOTE 2)
	[0.00]
	U-shaped
	1.41
	[0.00]

	14
	Amplifier Uncertainties (NOTE 2)
	[0.00]
	Normal
	2.00
	[0.00]

	15
	Misalignment of positioning System (NOTE 2)
	[0.00]
	Normal
	2.00
	[0.00]

	16
	Uncertainty of the Network Analyzer (NOTE 2)
	[0.40]
	Normal
	2.00
	[0.20]

	17
	Uncertainty of the absolute gain of the calibration antenna
	0.60
	Normal
	2.00
	0.30

	18
	Positioning and pointing misalignment between the reference antenna and the measurement antenna (NOTE 2)
	[0.10]
	Normal
	2.00
	[0.05]

	19
	Phase centre offset of calibration antenna
	0.00
	Rectangular
	1.73
	0.00

	20
	Quality of quiet zone for calibration process
	0.4
	Actual
	1.00
	0.4

	21
	Standing wave between reference calibration antenna and measurement antenna (NOTE 2)
	[0.00]
	U-shaped
	1.41
	[0.00]

	22
	Influence of the calibration antenna feed cable (NOTE 2)
	[0.00]
	Normal
	2.00
	[0.00]

	Total measurement uncertainty 
	Value

	EIS Expanded uncertainty (1.96σ - confidence interval of 95 %) [dB]
	[5.07]

	NOTE 1:
The analysis was done only for the case of operating at max output power, in-band, non-CA.

NOTE 2:   Values extracted from TR 38.810 v2.6.1 in square brackets pending for further analysis.


Assumption of Table 2.2-1
Test system is optimized for DUT size D=30cm.

Path loss (= Free space path loss + Antenna gain) = 48dB@28 GHz
Channel Bandwidth: 400MHz

REFSENS power: -79.3 dBm

Temperature range: 18  to 28 degree C

VNA is used at the calibration stage

Table 2.2-2 MU for Reference sensitivity (EIS) (f=23.45GHz, 32.125GHz, 40.8GHz, DUT size = 30 cm)

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

	Stage 2: DUT measurement

	1
	Positioning misalignment (NOTE 2)
	[0.10]
	Normal
	2.00
	[0.05]

	2
	Measure distance uncertainty
	0.00
	Rectangular
	1.73
	0.00

	3
	Quality of Quiet Zone (NOTE 3)
	[0.5]
	Actual
	1.00
	[0.5]

	4
	Mismatch (NOTE 2)
	[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
	gNB uncertainty on absolute level  (NOTE 2)
	[3.34]
	Normal
	2.00
	[1.67]

	7
	Phase curvature (NOTE 7)
	[0.00]
	U-shaped
	1.41
	[0.00]

	8
	Amplifier uncertainties (NOTE 2)
	[2.00]
	Normal
	2.00
	[1.00]

	9
	Random uncertainty (NOTE 2)
	[0.40]
	Rectangular
	1.73
	[0.23]

	10
	Influence of the XPD (NOTE 2)
	[0.68]
	U-shaped
	1.41
	[0.48]

	11
	Insertion Loss Variation (NOTE 2)
	[0.10]
	Rectangular
	1.73
	[0.06]

	12
	RF leakage (from measurement antenna to the receiver/transmitter) (NOTE 7)
	[0.10]
	Actual
	1.00
	[0.10]

	Stage 1: Calibration measurement

	13
	Mismatch (NOTE 2)
	[0.00]
	U-shaped
	1.41
	[0.00]

	14
	Amplifier Uncertainties (NOTE 2)
	[0.00]
	Normal
	2.00
	[0.00]

	15
	Misalignment of positioning System (NOTE 2)
	[0.00]
	Normal
	2.00
	[0.00]

	16
	Uncertainty of the Network Analyzer (NOTE 2)
	[0.40]
	Normal
	2.00
	[0.20]

	17
	Uncertainty of the absolute gain of the calibration antenna
	0.60
	Normal
	2.00
	0.30

	18
	Positioning and pointing misalignment between the reference antenna and the measurement antenna (NOTE 2)
	[0.10]
	Normal
	2.00
	[0.05]

	19
	Phase centre offset of calibration antenna
	0.00
	Rectangular
	1.73
	0.00

	20
	Quality of quiet zone for calibration process (NOTE 3)
	[0.2]
	Actual
	1.00
	[0.2]

	21
	Standing wave between reference calibration antenna and measurement antenna (NOTE 2)
	[0.00]
	U-shaped
	1.41
	[0.00]

	22
	Influence of the calibration antenna feed cable (NOTE 2)
	[0.00]
	Normal
	2.00
	[0.00]

	Total measurement uncertainty 
	Value

	EIS Expanded uncertainty (1.96σ - confidence interval of 95 %) [dB]
	[4.98]

	NOTE 1:
The analysis was done only for the case of operating at max output power, in-band, non-CA.

NOTE 2:   Values extracted from TR 38.810 v2.6.1 in square brackets pending for further analysis.

NOTE 3:  Value based on procedure defined in Annex D.2 of TR 38.810 for Quiet Zone size of 30 cm.


Assumption of Table 2.2-2
Test system is optimized for DUT size D=30cm.

Path loss (= Free space path loss + Antenna gain) = 48dB@28 GHz
Channel Bandwidth: 400MHz

REFSENS power: -79.3 dBm

Temperature range: 18  to 28 degree C

VNA is used at the calibration stage

3.
Priority 2 MU
3.1 Transmit OFF power
Table 3.1-1 MU for Transmit OFF power
	UID
	Uncertainty source
	Uncertainty value
	Distribution of the probability
	Divisor
	Standard uncertainty () [dB]

	Stage 2: DUT measurement

	1
	Positioning misalignment
	0
	Normal
	2
	0.00

	2
	Measure distance uncertainty
	0
	Rectangular
	1.73
	0.00

	3
	Quality of Quiet Zone
	1
	Actual
	1
	1.00

	4
	Mismatch
	1.3
	Actual
	1
	1.30

	5
	Standing wave between DUT and measurement antenna
	0
	U-shaped
	1.41
	0.00

	6
	Uncertainty of the RF power measurement equipment
	2.16
	Normal
	2
	1.08

	7
	Phase curvature
	0
	Rectangular
	1.73
	0.00

	8
	Amplifier Uncertainties
	2
	Normal
	2
	1.00

	9
	Random Uncertainty
	0.4
	Rectangular
	1.73
	0.23

	10
	Influence of the XPD
	0.83
	U-shaped
	1.41
	0.59

	11
	Insertion loss variation
	0.4
	Rectangular
	1.73
	0.23

	12
	RF leakage (from measurement antenna to receiver/transmitter)
	0.1
	Actual
	1
	0.10

	13
	Influence of TRP measurement grid
	0.25
	Actual
	1
	0.25

	14
	Influence of beam peak search grid
	0
	Actual
	1
	0.00

	New
	Impact from components in anechoic chamber
	1
	Actual
	1
	1.00

	New
	Uncertainty of positioner stop-angle accuracy
	0
	Rectangular
	1.73
	0.00

	New
	Influence of the Measurement antenna feed cable:  Flexing cables repeatability
	0.5
	Actual
	1
	0.50

	Stage 1: Calibration measurement

	15
	Mismatch
	0
	U-shaped
	1.41
	0.00

	16
	Amplifier Uncertainties
	0
	Normal
	2
	0.00

	17
	Misalignment positioning system
	0.07
	Normal
	2
	0.04

	18
	Uncertainty of network analyzer
	0.4
	Normal
	2
	0.20

	19
	Uncertainty of the absolute gain of the calibration antenna
	1.6
	Normal
	2
	0.80

	20
	Positioning and pointing misalignment between the reference antenna and the receiving antenna
	0.07
	Normal
	2
	0.04

	21
	Phase centre offset of calibration antenna 
	0
	Rectangular
	1.73
	0.00

	22
	Quality of the Quiet Zone for calibration process
	0.7
	Actual
	1
	0.70

	23
	Standing wave between reference calibration antenna and measurement antenna
	0
	U-shaped
	1.41
	0.00

	24
	Influence of the calibration antenna feed cable
	0
	Normal
	2
	0.00

	New
	Impact from components in anechoic chamber
	1
	Actual
	1
	1.00

	New
	RF leakage (from measurement antenna to receiver/transmitter)
	0.1
	Actual
	1
	0.10

	Expanded uncertainty (1.96 - confidence interval of 95 %) [dB] (a) (DUT size 30 cm) 
	5.82

	Systematic uncertainties
	Value

	25
	Mean error for constant step size grid (b)
	0.00

	New
	Mean signal level shift due to Meas.Ant directivity and AUT-position uncertainty (c)
	1.00

	New
	Influence of noise due to low SNR (23.45 GHz) (d)
	9.17

	New
	Influence of noise due to low SNR (30.3 GHz) (d)
	11.63

	New
	Influence of noise due to low SNR (36.2 GHz) (d)
	16.43

	New
	Influence of noise due to low SNR (40.8 GHz) (d)
	28.71

	New
	Influence of noise due to low SNR (SNR = 10 dB. Note 1) (d)
	0.41

	Total measurement uncertainty [dB] (23.45 GHz) (a)+(b)+(c)+(d)
	15.99

	Total measurement uncertainty [dB] (30.3 GHz) (a)+(b)+(c)+(d)
	18.45

	Total measurement uncertainty [dB] (36.2 GHz) (a)+(b)+(c)+(d)
	23.25

	Total measurement uncertainty [dB] (40.8 GHz) (a)+(b)+(c)+(d) 
	35.53

	Total measurement uncertainty [dB] (a)+(b)+(c)+(d) (Note 1)
	7.23

	Note 1: On condition that test requirement is relaxed to the level which the SNR becomes 10 dB.


Assumption of Table 3.1-1
Test system is optimized for DUT size D=30cm.

Path loss (= Free space path loss + Antenna gain) = 48dB @28 GHz
Channel Bandwidth: 400MHz

Temperature range: 18  to 28 degree C

VNA is used at the calibration stage

XPD of measurement antenna: -20dBm
4 frequency points were chosen to study values since Anritsu’s assumption on the measurement path is split in 2 bands such as n257 and n260. There fore +/- 800 MHz from both edges of band n257 and n260 were chosen.
3.2 Frequency Error
+/- 0.1 ppm / 10 = +/- 0.01 ppm
Assumption 
Temperature range: 18  to 28 degree C

3.3 Occupied bandwidth
+/-2 MHz 
Assumption 
Test system is optimized for DUT size D=30cm.

Path loss (= Free space path loss + Antenna gain) = 48dB @28 GHz
Carrier frequency:  23.45 to 40.8 GHz  

Measured at the maximum output power (=43 dBm EIRP) from UE
Temperature range: 18  to 28 degree C

3.4 Spectrum emission mask
Table 3.4-1 MU for Spectrum Emission Mask (SEM)
	UID
	Uncertainty source
	Uncertainty value
	Distribution of the probability
	Divisor
	Standard uncertainty () [dB]

	Stage 2: DUT measurement

	1
	Positioning misalignment
	0
	Normal
	2
	0.00

	2
	Measure distance uncertainty
	0
	Rectangular
	1.73
	0.00

	3
	Quality of Quiet Zone
	1
	Actual
	1
	1.00

	4
	Mismatch
	1.3
	Actual
	1
	1.30

	5
	Standing wave between DUT and measurement antenna
	0
	U-shaped
	1.41
	0.00

	6
	Uncertainty of the RF power measurement equipment
	2.16
	Normal
	2
	1.08

	7
	Phase curvature
	0
	Rectangular
	1.73
	0.00

	8
	Amplifier Uncertainties
	2
	Normal
	2
	1.00

	9
	Random Uncertainty
	0.4
	Rectangular
	1.73
	0.23

	10
	Influence of the XPD
	0.83
	U-shaped
	1.41
	0.59

	11
	Insertion loss variation
	0.4
	Rectangular
	1.73
	0.23

	12
	RF leakage (from measurement antenna to receiver/transmitter)
	0.1
	Actual
	1
	0.10

	13
	Influence of TRP measurement grid
	0.25
	Actual
	1
	0.25

	14
	Influence of beam peak search grid
	0
	Actual
	1
	0.00

	New
	Impact from components in anechoic chamber
	1
	Actual
	1
	1.00

	New
	Uncertainty of positioner stop-angle accuracy
	0
	Rectangular
	1.73
	0.00

	New
	Influence of the Measurement antenna feed cable:  Flexing cables repeatability
	0.5
	Actual
	1
	0.50

	Stage 1: Calibration measurement

	15
	Mismatch
	0
	U-shaped
	1.41
	0.00

	16
	Amplifier Uncertainties
	0
	Normal
	2
	0.00

	17
	Misalignment positioning system
	0.07
	Normal
	2
	0.04

	18
	Uncertainty of network analyzer
	0.4
	Normal
	2
	0.20

	19
	Uncertainty of the absolute gain of the calibration antenna
	1.6
	Normal
	2
	0.80

	20
	Positioning and pointing misalignment between the reference antenna and the receiving antenna
	0.07
	Normal
	2
	0.04

	21
	Phase centre offset of calibration antenna 
	0
	Rectangular
	1.73
	0.00

	22
	Quality of the Quiet Zone for calibration process
	0.7
	Actual
	1
	0.70

	23
	Standing wave between reference calibration antenna and measurement antenna
	0
	U-shaped
	1.41
	0.00

	24
	Influence of the calibration antenna feed cable
	0
	Normal
	2
	0.00

	New
	Impact from components in anechoic chamber
	1
	Actual
	1
	1.00

	New
	RF leakage (from measurement antenna to receiver/transmitter)
	0.1
	Actual
	1
	0.10

	Expanded uncertainty (1.96 - confidence interval of 95 %) [dB] (a) (DUT size 30 cm)
	5.82

	Systematic uncertainties
	Value

	25
	Mean error for constant step size grid (b)
	0.00

	New
	Mean signal level shift due to Meas.Ant directivity and AUT-position uncertainty (c)
	1.00

	New
	Influence of noise due to low SNR (@23.45 GHz) (d)
	0.47

	New
	Influence of noise due to low SNR (@30.3 GHz) (d)
	0.54

	New
	Influence of noise due to low SNR (@36.2 GHz) (d)
	0.85

	New
	Influence of noise due to low SNR (@40.8 GHz) (d)
	3.54

	Total measurement uncertainty [dB] (@23.45 GHz) (a)+(b)+(c)+(d)
	7.29

	Total measurement uncertainty [dB] (@30.3 GHz) (a)+(b)+(c)+(d)
	7.36

	Total measurement uncertainty [dB] (@36.2 GHz) (a)+(b)+(c)+(d)
	7.67

	Total measurement uncertainty [dB] (@40.8 GHz) (a)+(b)+(c)+(d)
	10.36


Assumption of Table 3.4-1
Test system is optimized for DUT size D=30cm.

Path loss (= Free space path loss + Antenna gain) = 48dB @28 GHz
Channel Bandwidth: 400MHz

Emission level: -13 dBm/MHz.
Temperature range: 18  to 28 degree C

VNA is used at the calibration stage

XPD of measurement antenna: -20dBm
4 frequency points were chosen to study values since Anritsu’s assumption on the measurement path is split in 2 bands such as n257 and n260. There fore +/- 800 MHz from both edges of band n257 and n260 were chosen.
3.5 Adjacent Channel Leakage Ratio
Table 3.5-1 MU for Adjacent Channel Leakage Ratio (ACLR)
	UID
	Uncertainty source
	Uncertainty value
	Distribution of the probability
	Divisor
	Standard uncertainty () [dB]

	Stage 2: DUT measurement

	1
	Positioning misalignment
	0
	Normal
	2
	0.00

	2
	Measure distance uncertainty
	0
	Rectangular
	1.73
	0.00

	3
	Quality of Quiet Zone
	1
	Actual
	1
	1.00

	4
	Mismatch
	1.3
	Actual
	1
	1.30

	5
	Standing wave between DUT and measurement antenna
	0
	U-shaped
	1.41
	0.00

	6
	Uncertainty of the RF power measurement equipment
	2.16
	Normal
	2
	1.08

	7
	Phase curvature
	0
	Rectangular
	1.73
	0.00

	8
	Amplifier Uncertainties
	2
	Normal
	2
	1.00

	9
	Random Uncertainty
	0.4
	Rectangular
	1.73
	0.23

	10
	Influence of the XPD
	0.83
	U-shaped
	1.41
	0.59

	11
	Insertion loss variation
	0.4
	Rectangular
	1.73
	0.23

	12
	RF leakage (from measurement antenna to receiver/transmitter)
	0.1
	Actual
	1
	0.10

	13
	Influence of TRP measurement grid
	0.25
	Actual
	1
	0.25

	14
	Influence of beam peak search grid
	0
	Actual
	1
	0.00

	New
	Impact from components in anechoic chamber
	1
	Actual
	1
	1.00

	New
	Uncertainty of positioner stop-angle accuracy
	0
	Rectangular
	1.73
	0.00

	New
	Influence of the Measurement antenna feed cable:  Flexing cables repeatability
	0.5
	Actual
	1
	0.50

	Stage 1: Calibration measurement

	15
	Mismatch
	0
	U-shaped
	1.41
	0.00

	16
	Amplifier Uncertainties
	0
	Normal
	2
	0.00

	17
	Misalignment positioning system
	0.07
	Normal
	2
	0.04

	18
	Uncertainty of network analyzer
	0.4
	Normal
	2
	0.20

	19
	Uncertainty of the absolute gain of the calibration antenna
	0
	Normal
	2
	0.80

	20
	Positioning and pointing misalignment between the reference antenna and the receiving antenna
	0.07
	Normal
	2
	0.04

	21
	Phase centre offset of calibration antenna 
	0
	Rectangular
	1.73
	0.00

	22
	Quality of the Quiet Zone for calibration process
	0.7
	Actual
	1
	0.70

	23
	Standing wave between reference calibration antenna and measurement antenna
	0
	U-shaped
	1.41
	0.00

	24
	Influence of the calibration antenna feed cable
	0
	Normal
	2
	0.00

	New
	Impact from components in anechoic chamber
	1
	Actual
	1
	1.00

	New
	RF leakage (from measurement antenna to receiver/transmitter)
	0.1
	Actual
	1
	0.10

	Expanded uncertainty (1.96 - confidence interval of 95 %) [dB] (a) (DUT size 30 cm)
	5.60

	Systematic uncertainties
	Value

	25
	Mean error for constant step size grid (b)
	0.00

	New
	Mean signal level shift due to Meas.Ant directivity and AUT-position uncertainty (c)
	1.00

	New
	Influence of noise due to low SNR (@23.45 GHz) (d)
	0.15

	New
	Influence of noise due to low SNR (@30.3 GHz) (d)
	0.47

	New
	Influence of noise due to low SNR (@36.2 GHz) (d)
	0.15

	New
	Influence of noise due to low SNR (@40.8 GHz) (d)
	1.68

	Total measurement uncertainty [dB] (@23.45 GHz) (a)+(b)+(c)+(d)
	6.75

	Total measurement uncertainty [dB] (@30.3 GHz) (a)+(b)+(c)+(d)
	7.07

	Total measurement uncertainty [dB] (@36.2 GHz) (a)+(b)+(c)+(d)
	6.76

	Total measurement uncertainty [dB] (@40.8 GHz) (a)+(b)+(c)+(d)
	8.29


Assumption of Table 3.5-1
Test system is optimized for DUT size D=30cm.

Path loss (= Free space path loss + Antenna gain) = 48dB @28 GHz
Channel Bandwidth: 400MHz

Maximum Output power from UE: 23dBm (TRP)

Temperature range: 18  to 28 degree C

VNA is used at the calibration stage

XPD of measurement antenna: -20dBm
4 frequency points were chosen to study values since Anritsu’s assumption on the measurement path is split in 2 bands such as n257 and n260. There fore +/- 800 MHz from both edges of band n257 and n260 were chosen.
3.6 General spurious emissions
Table 3.6-1 MU for General spurious emissions (6 to 12.75 GHz)
	UID
	Uncertainty source
	Uncertainty value
	Distribution of the probability
	Divisor
	Standard uncertainty () [dB]

	Stage 2: DUT measurement

	1
	Positioning misalignment
	0
	Normal
	2
	0.00

	2
	Measure distance uncertainty
	0
	Rectangular
	1.73
	0.00

	3
	Quality of Quiet Zone
	1
	Actual
	1
	1.00

	4
	Mismatch
	1.3
	Actual
	1
	1.30

	5
	Standing wave between DUT and measurement antenna
	0
	U-shaped
	1.41
	0.00

	6
	Uncertainty of the RF power measurement equipment
	2.16
	Normal
	2
	1.08

	7
	Phase curvature
	0
	Rectangular
	1.73
	0.00

	8
	Amplifier Uncertainties
	2
	Normal
	2
	1.00

	9
	Random Uncertainty
	0.4
	Rectangular
	1.73
	0.23

	10
	Influence of the XPD
	1.43
	U-shaped
	1.41
	1.01

	11
	Insertion loss variation
	0.4
	Rectangular
	1.73
	0.23

	12
	RF leakage (from measurement antenna to receiver/transmitter)
	0.1
	Actual
	1
	0.10

	13
	Influence of TRP measurement grid
	0.25
	Actual
	1
	0.25

	14
	Influence of beam peak search grid
	0
	Actual
	1
	0.00

	New
	Impact from components in anechoic chamber
	1
	Actual
	1
	1.00

	New
	Uncertainty of positioner stop-angle accuracy
	0
	Rectangular
	1.73
	0.00

	New
	Influence of the Measurement antenna feed cable:  Flexing cables repeatability
	0.5
	Actual
	1
	0.50

	Stage 1: Calibration measurement

	15
	Mismatch
	0
	U-shaped
	1.41
	0.00

	16
	Amplifier Uncertainties
	0
	Normal
	2
	0.00

	17
	Misalignment positioning system
	0.07
	Normal
	2
	0.04

	18
	Uncertainty of network analyzer
	0.4
	Normal
	2
	0.20

	19
	Uncertainty of the absolute gain of the calibration antenna
	1.6
	Normal
	2
	0.80

	20
	Positioning and pointing misalignment between the reference antenna and the receiving antenna
	0.07
	Normal
	2
	0.04

	21
	Phase centre offset of calibration antenna 
	0
	Rectangular
	1.73
	0.00

	22
	Quality of the Quiet Zone for calibration process
	0.7
	Actual
	1
	0.70

	23
	Standing wave between reference calibration antenna and measurement antenna
	0
	U-shaped
	1.41
	0.00

	24
	Influence of the calibration antenna feed cable
	0
	Normal
	2
	0.00

	New
	Impact from components in anechoic chamber
	1
	Actual
	1
	1.00

	New
	RF leakage (from measurement antenna to receiver/transmitter)
	0.1
	Actual
	1
	0.10

	Expanded uncertainty (1.96 - confidence interval of 95 %) [dB] (DUT size 30 cm)
	6.04

	Systematic uncertainties
	Value

	25
	Mean error for constant step size grid
	0.00

	New
	Mean signal level shift due to Meas.Ant directivity and AUT-position uncertainty
	1.00

	New
	Influence of noise due to low SNR
	0.00

	Total measurement uncertainty [dB] 
	7.04


Assumption of Table 3.6-1
Test system is optimized for DUT size D=30cm.

Path loss (= Free space path loss + Antenna gain) = 52.5 dB @ 29.5 GHz -> 45.2dB @ 12.75GHz
Carrier frequency:  29.5GHz  

Channel Bandwidth: 400MHz

Maximum Output power from UE: 43dBm (EIRP)
Temperature range: 18  to 28 degree C

VNA is used at the calibration stage

XPD of measurement antenna: -15dBm
Table 3.6-2 MU for General spurious emissions (12.75 to 20 GHz)

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

	Stage 2: DUT measurement

	1
	Positioning misalignment
	0
	Normal
	2
	0.00

	2
	Measure distance uncertainty
	0
	Rectangular
	1.73
	0.00

	3
	Quality of Quiet Zone
	1
	Actual
	1
	1.00

	4
	Mismatch
	1.3
	Actual
	1
	1.30

	5
	Standing wave between DUT and measurement antenna
	0
	U-shaped
	1.41
	0.00

	6
	Uncertainty of the RF power measurement equipment
	2.16
	Normal
	2
	1.08

	7
	Phase curvature
	0
	Rectangular
	1.73
	0.00

	8
	Amplifier Uncertainties
	2
	Normal
	2
	1.00

	9
	Random Uncertainty
	0.4
	Rectangular
	1.73
	0.23

	10
	Influence of the XPD
	1.43
	U-shaped
	1.41
	1.01

	11
	Insertion loss variation
	0.4
	Rectangular
	1.73
	0.23

	12
	RF leakage (from measurement antenna to receiver/transmitter)
	0.1
	Actual
	1
	0.10

	13
	Influence of TRP measurement grid
	0.25
	Actual
	1
	0.25

	14
	Influence of beam peak search grid
	0
	Actual
	1
	0.00

	New
	Impact from components in anechoic chamber
	1
	Actual
	1
	1.00

	New
	Influence of noise due to low SNR
	0
	Actual
	1
	0.00

	New
	Uncertainty of positioner stop-angle accuracy
	0
	Rectangular
	1.73
	0.00

	New
	Influence of the Measurement antenna feed cable:  Flexing cables repeatability
	0.5
	Actual
	1
	0.50

	Stage 1: Calibration measurement

	15
	Mismatch
	0
	U-shaped
	1.41
	0.00

	16
	Amplifier Uncertainties
	0
	Normal
	2
	0.00

	17
	Misalignment positioning system
	0.07
	Normal
	2
	0.04

	18
	Uncertainty of network analyzer
	0.4
	Normal
	2
	0.20

	19
	Uncertainty of the absolute gain of the calibration antenna
	1.6
	Normal
	2
	0.80

	20
	Positioning and pointing misalignment between the reference antenna and the receiving antenna
	0.07
	Normal
	2
	0.04

	21
	Phase centre offset of calibration antenna 
	0
	Rectangular
	1.73
	0.00

	22
	Quality of the Quiet Zone for calibration process
	0.7
	Actual
	1
	0.70

	23
	Standing wave between reference calibration antenna and measurement antenna
	0
	U-shaped
	1.41
	0.00

	24
	Influence of the calibration antenna feed cable
	0
	Normal
	2
	0.00

	New
	Impact from components in anechoic chamber
	1
	Actual
	1
	1.00

	New
	RF leakage (from measurement antenna to receiver/transmitter)
	0.1
	Actual
	1
	0.10

	Expanded uncertainty (1.96 - confidence interval of 95 %) [dB] (DUT size 30 cm)
	6.04

	Systematic uncertainties
	Value

	25
	Mean error for constant step size grid
	0.00

	New
	Mean signal level shift due to Meas.Ant directivity and AUT-position uncertainty
	1.00

	Total measurement uncertainty [dB]
	7.04


Assumption of Table 3.6-2
Test system is optimized for DUT size D=30cm.

Path loss (= Free space path loss + Antenna gain) = 52.5 dB @ 29.5GHz -> 49.1 dB @ 20 GHz
Carrier frequency:  29.5GHz  

Channel Bandwidth: 400MHz

Maximum Output power from UE: 43dBm (EIRP)

Temperature range: 18  to 28 degree C

VNA is used at the calibration stage

XPD of measurement antenna: -15dBm
Table 3.6-3 MU for General spurious emissions (20 to 40 GHz)

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

	Stage 2: DUT measurement

	1
	Positioning misalignment
	0
	Normal
	2
	0.00

	2
	Measure distance uncertainty
	0
	Rectangular
	1.73
	0.00

	3
	Quality of Quiet Zone
	1
	Actual
	1
	1.00

	4
	Mismatch
	1.3
	Actual
	1
	1.30

	5
	Standing wave between DUT and measurement antenna
	0
	U-shaped
	1.41
	0.00

	6
	Uncertainty of the RF power measurement equipment
	2.16
	Normal
	2
	1.08

	7
	Phase curvature
	0
	Rectangular
	1.73
	0.00

	8
	Amplifier Uncertainties
	2
	Normal
	2
	1.00

	9
	Random Uncertainty
	0.4
	Rectangular
	1.73
	0.23

	10
	Influence of the XPD
	1.43
	U-shaped
	1.41
	1.01

	11
	Insertion loss variation
	0.4
	Rectangular
	1.73
	0.23

	12
	RF leakage (from measurement antenna to receiver/transmitter)
	0.1
	Actual
	1
	0.10

	13
	Influence of TRP measurement grid
	0.25
	Actual
	1
	0.25

	14
	Influence of beam peak search grid
	0
	Actual
	1
	0.00

	New
	Impact from components in anechoic chamber
	1
	Actual
	1
	1.00

	New
	Uncertainty of positioner stop-angle accuracy
	0
	Rectangular
	1.73
	0.00

	New
	Influence of the Measurement antenna feed cable:  Flexing cables repeatability
	0.5
	Actual
	1
	0.50

	Stage 1: Calibration measurement

	15
	Mismatch
	0
	U-shaped
	1.41
	0.00

	16
	Amplifier Uncertainties
	0
	Normal
	2
	0.00

	17
	Misalignment positioning system
	0.07
	Normal
	2
	0.04

	18
	Uncertainty of network analyzer
	0.4
	Normal
	2
	0.20

	19
	Uncertainty of the absolute gain of the calibration antenna
	1.6
	Normal
	2
	0.80

	20
	Positioning and pointing misalignment between the reference antenna and the receiving antenna
	0.07
	Normal
	2
	0.04

	21
	Phase centre offset of calibration antenna 
	0
	Rectangular
	1.73
	0.00

	22
	Quality of the Quiet Zone for calibration process
	0.7
	Actual
	1
	0.70

	23
	Standing wave between reference calibration antenna and measurement antenna
	0
	U-shaped
	1.41
	0.00

	24
	Influence of the calibration antenna feed cable
	0
	Normal
	2
	0.00

	New
	Impact from components in anechoic chamber
	1
	Actual
	1
	1.00

	New
	RF leakage (from measurement antenna to receiver/transmitter)
	0.1
	Actual
	1
	0.10

	Expanded uncertainty (1.96 - confidence interval of 95 %) [dB] (DUT size 30 cm)
	6.04

	Systematic uncertainties
	Value

	25
	Mean error for constant step size grid
	0.00

	New
	Mean signal level shift due to Meas.Ant directivity and AUT-position uncertainty
	1.00

	New
	Influence of noise due to low SNR
	0.12

	Total measurement uncertainty [dB]
	7.16


Assumption of Table 3.6-3
Test system is optimized for DUT size D=30cm.

Path loss (= Free space path loss + Antenna gain) =  55.1dB @ 40 GHz
Carrier frequency:  29.5GHz  

Channel Bandwidth: 400MHz

Maximum Output power from UE: 43dBm (EIRP)

Temperature range: 18  to 28 degree C

VNA is used at the calibration stage

XPD of measurement antenna: -15dBm
Table 3.6-4 MU for General spurious emissions (40 to 60 GHz)
	UID
	Uncertainty source
	Uncertainty value
	Distribution of the probability
	Divisor
	Standard uncertainty () [dB]

	Stage 2: DUT measurement

	1
	Positioning misalignment
	0
	Normal
	2
	0.00

	2
	Measure distance uncertainty
	0
	Rectangular
	1.73
	0.00

	3
	Quality of Quiet Zone
	1.5
	Actual
	1
	1.50

	4
	Mismatch
	1.3
	Actual
	1
	1.30

	5
	Standing wave between DUT and measurement antenna
	0
	U-shaped
	1.41
	0.00

	6
	Uncertainty of the RF power measurement equipment
	2.16
	Normal
	2
	1.08

	7
	Phase curvature
	0
	Rectangular
	1.73
	0.00

	8
	Amplifier Uncertainties
	2
	Normal
	2
	1.00

	9
	Random Uncertainty
	0.4
	Rectangular
	1.73
	0.23

	10
	Influence of the XPD
	1.43
	U-shaped
	1.41
	1.01

	11
	Insertion loss variation
	0.4
	Rectangular
	1.73
	0.23

	12
	RF leakage (from measurement antenna to receiver/transmitter)
	0.1
	Actual
	1
	0.10

	13
	Influence of TRP measurement grid
	0.25
	Actual
	1
	0.25

	14
	Influence of beam peak search grid
	0
	Actual
	1
	0.00

	New
	Impact from components in anechoic chamber
	1
	Actual
	1
	1.00

	New
	Uncertainty of positioner stop-angle accuracy
	0
	Rectangular
	1.73
	0.00

	New
	Influence of the Measurement antenna feed cable:  Flexing cables repeatability
	0.5
	Actual
	1
	0.50

	Stage 1: Calibration measurement

	15
	Mismatch
	0
	U-shaped
	1.41
	0.00

	16
	Amplifier Uncertainties
	0
	Normal
	2
	0.00

	17
	Misalignment positioning system
	0.07
	Normal
	2
	0.04

	18
	Uncertainty of network analyzer
	0.4
	Normal
	2
	0.20

	19
	Uncertainty of the absolute gain of the calibration antenna
	1.6
	Normal
	2
	0.80

	20
	Positioning and pointing misalignment between the reference antenna and the receiving antenna
	0.07
	Normal
	2
	0.04

	21
	Phase centre offset of calibration antenna 
	0
	Rectangular
	1.73
	0.00

	22
	Quality of the Quiet Zone for calibration process
	0.7
	Actual
	1
	0.70

	23
	Standing wave between reference calibration antenna and measurement antenna
	0
	U-shaped
	1.41
	0.00

	24
	Influence of the calibration antenna feed cable
	0
	Normal
	2
	0.00

	New
	Impact from components in anechoic chamber
	1
	Actual
	1
	1.00

	New
	Uncertainty of the Signal generator calibrated by a Power Sensor
	0.54
	Normal
	2
	0.27

	New
	RF leakage (from measurement antenna to receiver/transmitter)
	0.1
	Actual
	1
	0.10

	Expanded uncertainty (1.96 - confidence interval of 95 %) [dB] (DUT size 30 cm)
	6.45

	Systematic uncertainties
	Value

	25
	Mean error for constant step size grid
	0.00

	New
	Mean signal level shift due to Meas.Ant directivity and AUT-position uncertainty
	1.00

	New
	Influence of noise due to low SNR
	0.00

	Total measurement uncertainty [dB] 
	7.45


Assumption of Table 3.6-4
Test system is optimized for DUT size D=30cm.

Path loss (= Free space path loss + Antenna gain) = 58.6 dB @ 60 GHz
Carrier frequency:  29.5 GHz  

Channel Bandwidth: 400 MHz

Maximum Output power from UE: 43 dBm (EIRP)

Temperature range: 18  to 28 degree C

VNA is used at the calibration stage

XPD of measurement antenna: -15 dBm
Table 3.6-5 MU for General spurious emissions (60 to 80 GHz)
	UID
	Uncertainty source
	Uncertainty value
	Distribution of the probability
	Divisor
	Standard uncertainty () [dB]

	Stage 2: DUT measurement

	1
	Positioning misalignment
	0
	Normal
	2
	0.00

	2
	Measure distance uncertainty
	0
	Rectangular
	1.73
	0.00

	3
	Quality of Quiet Zone
	1.5
	Actual
	1
	1.50

	4
	Mismatch
	1.7
	Actual
	1
	1.70

	5
	Standing wave between DUT and measurement antenna
	0
	U-shaped
	1.41
	0.00

	6
	Uncertainty of the RF power measurement equipment
	2.16
	Normal
	2
	1.08

	7
	Phase curvature
	0
	Rectangular
	1.73
	0.00

	8
	Amplifier Uncertainties
	2
	Normal
	2
	1.00

	9
	Random Uncertainty
	0.4
	Rectangular
	1.73
	0.23

	10
	Influence of the XPD
	1.43
	U-shaped
	1.41
	1.01

	11
	Insertion loss variation
	0.4
	Rectangular
	1.73
	0.23

	12
	RF leakage (from measurement antenna to receiver/transmitter)
	0.1
	Actual
	1
	0.10

	13
	Influence of TRP measurement grid
	0.25
	Actual
	1
	0.25

	14
	Influence of beam peak search grid
	0
	Actual
	1
	0.00

	New
	Impact from components in anechoic chamber
	1
	Actual
	1
	1.00

	New
	Uncertainty of positioner stop-angle accuracy
	0
	Rectangular
	1.73
	0.00

	New
	Influence of the Measurement antenna feed cable:  Flexing cables repeatability
	0.5
	Actual
	1
	0.50

	Stage 1: Calibration measurement

	15
	Mismatch
	0
	U-shaped
	1.41
	0.00

	16
	Amplifier Uncertainties
	0
	Normal
	2
	0.00

	17
	Misalignment positioning system
	0.07
	Normal
	2
	0.04

	18
	Uncertainty of network analyzer
	0.4
	Normal
	2
	0.20

	19
	Uncertainty of the absolute gain of the calibration antenna
	1.6
	Normal
	2
	0.80

	20
	Positioning and pointing misalignment between the reference antenna and the receiving antenna
	0.07
	Normal
	2
	0.04

	21
	Phase centre offset of calibration antenna 
	0
	Rectangular
	1.73
	0.00

	22
	Quality of the Quiet Zone for calibration process
	0.7
	Actual
	1
	0.70

	23
	Standing wave between reference calibration antenna and measurement antenna
	0
	U-shaped
	1.41
	0.00

	24
	Influence of the calibration antenna feed cable
	0
	Normal
	2
	0.00

	New
	Impact from components in anechoic chamber
	1
	Actual
	1
	1.00

	New
	Uncertainty of the Signal generator calibrated by a Power Sensor
	3
	Normal
	2
	1.50

	New
	RF leakage (from measurement antenna to receiver/transmitter)
	0.1
	Actual
	1
	0.10

	Expanded uncertainty (1.96 - confidence interval of 95 %) [dB] (DUT size 30 cm)
	7.39

	Systematic uncertainties
	Value

	25
	Mean error for constant step size grid
	0.00

	New
	Mean signal level shift due to Meas.Ant directivity and AUT-position uncertainty
	1.00

	New
	Influence of noise due to low SNR
	0.00

	Total measurement uncertainty [dB] 
	8.39


Assumption of Table 3.6-5
Test system is optimized for DUT size D= 30 cm.

Path loss (= Free space path loss + Antenna gain) = 61.1 dB @ 80 GHz
Carrier frequency:  29.5 GHz  

Channel Bandwidth: 400 MHz

Maximum Output power from UE: 43 dBm (EIRP)

Temperature range: 18  to 28 degree C

VNA is used at the calibration stage

XPD of measurement antenna: -15 dBm

3.7 Spurious emissions for UE co-existence
Table 3.7-1 MU for Spurious emissions for UE co-existence (-50 dBm/ 1 MHz@29.5 GHz)

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

	Stage 2: DUT measurement

	1
	Positioning misalignment
	0
	Normal
	2
	0.00

	2
	Measure distance uncertainty
	0
	Rectangular
	1.73
	0.00

	3
	Quality of Quiet Zone
	1
	Actual
	1
	1.00

	4
	Mismatch
	1.3
	Actual
	1
	1.30

	5
	Standing wave between DUT and measurement antenna
	0
	U-shaped
	1.41
	0.00

	6
	Uncertainty of the RF power measurement equipment
	2.16
	Normal
	2
	1.08

	7
	Phase curvature
	0
	Rectangular
	1.73
	0.00

	8
	Amplifier Uncertainties
	2
	Normal
	2
	1.00

	9
	Random Uncertainty
	0.4
	Rectangular
	1.73
	0.23

	10
	Influence of the XPD
	1.43
	U-shaped
	1.41
	1.01

	11
	Insertion loss variation
	0.4
	Rectangular
	1.73
	0.23

	12
	RF leakage (from measurement antenna to receiver/transmitter)
	0.1
	Actual
	1
	0.10

	13
	Influence of TRP measurement grid
	0.25
	Actual
	1
	0.25

	14
	Influence of beam peak search grid
	0
	Actual
	1
	0.00

	New
	Impact from components in anechoic chamber
	1
	Actual
	1
	1.00

	New
	Uncertainty of positioner stop-angle accuracy
	0
	Rectangular
	1.73
	0.00

	New
	Influence of the Measurement antenna feed cable:  Flexing cables repeatability
	0.5
	Actual
	1
	0.50

	Stage 1: Calibration measurement

	15
	Mismatch
	0
	U-shaped
	1.41
	0.00

	16
	Amplifier Uncertainties
	0
	Normal
	2
	0.00

	17
	Misalignment positioning system
	0.07
	Normal
	2
	0.04

	18
	Uncertainty of network analyzer
	0.4
	Normal
	2
	0.20

	19
	Uncertainty of the absolute gain of the calibration antenna
	1.6
	Normal
	2
	0.80

	20
	Positioning and pointing misalignment between the reference antenna and the receiving antenna
	0.07
	Normal
	2
	0.04

	21
	Phase centre offset of calibration antenna 
	0
	Rectangular
	1.73
	0.00

	22
	Quality of the Quiet Zone for calibration process
	0.7
	Actual
	1
	0.70

	23
	Standing wave between reference calibration antenna and measurement antenna
	0
	U-shaped
	1.41
	0.00

	24
	Influence of the calibration antenna feed cable
	0
	Normal
	2
	0.00

	New
	Impact from components in anechoic chamber
	1
	Actual
	1
	1.00

	New
	RF leakage (from measurement antenna to receiver/transmitter)
	0.1
	Actual
	1
	0.10

	Expanded uncertainty (1.96 - confidence interval of 95 %) [dB] (DUT size 30 cm)
	6.04

	Systematic uncertainties
	Value

	25
	Mean error for constant step size grid
	0.00

	New
	Mean signal level shift due to Meas.Ant directivity and AUT-position uncertainty
	1.00

	New
	Influence of noise due to low SNR
	16.68

	Total measurement uncertainty [dB]
	23.72


Assumption of Table 3.7-1
Test system is optimized for DUT size D= 30 cm.

IFF test method (Path loss (= Free space path loss + Antenna gain) = 52.5 dB @ 29.5 GHz）
Carrier frequency:  29.5 GHz  

Channel Bandwidth: 400 MHz

Maximum Output power from UE: 43 dBm (EIRP)

Temperature range: 18  to 28 degree C

VNA is used at the calibration stage

XPD of measurement antenna: -15 dBm

Table 3.7-2 MU for Spurious emissions for UE co-existence (-5 dBm/ 100MHz @29.5 GHz)

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

	Stage 2: DUT measurement

	1
	Positioning misalignment
	0
	Normal
	2
	0.00

	2
	Measure distance uncertainty
	0
	Rectangular
	1.73
	0.00

	3
	Quality of Quiet Zone
	1
	Actual
	1
	1.00

	4
	Mismatch
	1.3
	Actual
	1
	1.30

	5
	Standing wave between DUT and measurement antenna
	0
	U-shaped
	1.41
	0.00

	6
	Uncertainty of the RF power measurement equipment
	2.16
	Normal
	2
	1.08

	7
	Phase curvature
	0
	Rectangular
	1.73
	0.00

	8
	Amplifier Uncertainties
	2
	Normal
	2
	1.00

	9
	Random Uncertainty
	0.4
	Rectangular
	1.73
	0.23

	10
	Influence of the XPD
	1.43
	U-shaped
	1.41
	1.01

	11
	Insertion loss variation
	0.4
	Rectangular
	1.73
	0.23

	12
	RF leakage (from measurement antenna to receiver/transmitter)
	0.1
	Actual
	1
	0.10

	13
	Influence of TRP measurement grid
	0.25
	Actual
	1
	0.25

	14
	Influence of beam peak search grid
	0
	Actual
	1
	0.00

	New
	Impact from components in anechoic chamber
	1
	Actual
	1
	1.00

	New
	Uncertainty of positioner stop-angle accuracy
	0
	Rectangular
	1.73
	0.00

	New
	Influence of the Measurement antenna feed cable:  Flexing cables repeatability
	0.5
	Actual
	1
	0.50

	Stage 1: Calibration measurement

	15
	Mismatch
	0
	U-shaped
	1.41
	0.00

	16
	Amplifier Uncertainties
	0
	Normal
	2
	0.00

	17
	Misalignment positioning system
	0.07
	Normal
	2
	0.04

	18
	Uncertainty of network analyzer
	0.4
	Normal
	2
	0.20

	19
	Uncertainty of the absolute gain of the calibration antenna
	1.6
	Normal
	2
	0.80

	20
	Positioning and pointing misalignment between the reference antenna and the receiving antenna
	0.07
	Normal
	2
	0.04

	21
	Phase centre offset of calibration antenna 
	0
	Rectangular
	1.73
	0.00

	22
	Quality of the Quiet Zone for calibration process
	0.7
	Actual
	1
	0.70

	23
	Standing wave between reference calibration antenna and measurement antenna
	0
	U-shaped
	1.41
	0.00

	24
	Influence of the calibration antenna feed cable
	0
	Normal
	2
	0.00

	New
	Impact from components in anechoic chamber
	1
	Actual
	1
	1.00

	New
	RF leakage (from measurement antenna to receiver/transmitter)
	0.1
	Actual
	1
	0.10

	Expanded uncertainty (1.96 - confidence interval of 95 %) [dB] (DUT size 30 cm)
	6.04

	Systematic uncertainties
	Value

	25
	Mean error for constant step size grid
	0.00

	New
	Mean signal level shift due to Meas.Ant directivity and AUT-position uncertainty
	1.00

	New
	Influence of noise due to low SNR
	0.59

	Total measurement uncertainty [dB] 
	7.63


Assumption of Table 3.7-2
Test system is optimized for DUT size D= 30 cm.

IFF test method (Path loss (= Free space path loss + Antenna gain) = 52.5 dB @ 29.5 GHz）
Carrier frequency:  29.5GHz  

Channel Bandwidth: 400MHz

Maximum Output power from UE: 43dBm (EIRP)

Temperature range: 18  to 28 degree C

VNA is used at the calibration stage

XPD of measurement antenna: -15 dBm

Table 3.7-3 MU for Spurious emissions for UE co-existence (-2 dBm/ 100 MHz@40 GHz)

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

	Stage 2: DUT measurement

	1
	Positioning misalignment
	0
	Normal
	2
	0.00

	2
	Measure distance uncertainty
	0
	Rectangular
	1.73
	0.00

	3
	Quality of Quiet Zone
	1
	Actual
	1
	1.00

	4
	Mismatch
	1.3
	Actual
	1
	1.30

	5
	Standing wave between DUT and measurement antenna
	0
	U-shaped
	1.41
	0.00

	6
	Uncertainty of the RF power measurement equipment
	2.16
	Normal
	2
	1.08

	7
	Phase curvature
	0
	Rectangular
	1.73
	0.00

	8
	Amplifier Uncertainties
	2
	Normal
	2
	1.00

	9
	Random Uncertainty
	0.4
	Rectangular
	1.73
	0.23

	10
	Influence of the XPD
	1.43
	U-shaped
	1.41
	1.01

	11
	Insertion loss variation
	0.4
	Rectangular
	1.73
	0.23

	12
	RF leakage (from measurement antenna to receiver/transmitter)
	0.1
	Actual
	1
	0.10

	13
	Influence of TRP measurement grid
	0.25
	Actual
	1
	0.25

	14
	Influence of beam peak search grid
	0
	Actual
	1
	0.00

	New
	Impact from components in anechoic chamber
	1
	Actual
	1
	1.00

	New
	Uncertainty of positioner stop-angle accuracy
	0
	Rectangular
	1.73
	0.00

	New
	Influence of the Measurement antenna feed cable:  Flexing cables repeatability
	0.5
	Actual
	1
	0.50

	Stage 1: Calibration measurement

	15
	Mismatch
	0
	U-shaped
	1.41
	0.00

	16
	Amplifier Uncertainties
	0
	Normal
	2
	0.00

	17
	Misalignment positioning system
	0.07
	Normal
	2
	0.04

	18
	Uncertainty of network analyzer
	0.4
	Normal
	2
	0.20

	19
	Uncertainty of the absolute gain of the calibration antenna
	1.6
	Normal
	2
	0.80

	20
	Positioning and pointing misalignment between the reference antenna and the receiving antenna
	0.07
	Normal
	2
	0.04

	21
	Phase centre offset of calibration antenna 
	0
	Rectangular
	1.73
	0.00

	22
	Quality of the Quiet Zone for calibration process
	0.7
	Actual
	1
	0.70

	23
	Standing wave between reference calibration antenna and measurement antenna
	0
	U-shaped
	1.41
	0.00

	24
	Influence of the calibration antenna feed cable
	0
	Normal
	2
	0.00

	New
	Impact from components in anechoic chamber
	1
	Actual
	1
	1.00

	New
	RF leakage (from measurement antenna to receiver/transmitter)
	0.1
	Actual
	1
	0.10

	Expanded uncertainty (1.96 - confidence interval of 95 %) [dB] (DUT size 30 cm)
	6.04

	Systematic uncertainties
	Value

	25
	Mean error for constant step size grid
	0.00

	New
	Mean signal level shift due to Meas.Ant directivity and AUT-position uncertainty
	1.00

	New
	Influence of noise due to low SNR
	0.87

	Total measurement uncertainty [dB] 
	7.91


Assumption of Table 3.7-3
Test system is optimized for DUT size D= 30 cm.

IFF test method (Path loss (= Free space path loss + Antenna gain) =  55.1dB @ 40 GHz）
Carrier frequency:  29.5GHz  

Channel Bandwidth: 400MHz

Maximum Output power from UE: 43dBm (EIRP)

Temperature range: 18  to 28 degree C

VNA is used at the calibration stage

XPD of measurement antenna: -15 dBm

Table 3.7-4 MU for Spurious emissions for UE co-existence (2 dBm/100 MHz@66 GHz)
	UID
	Uncertainty source
	Uncertainty value
	Distribution of the probability
	Divisor
	Standard uncertainty () [dB]

	Stage 2: DUT measurement

	1
	Positioning misalignment
	0
	Normal
	2
	0.00

	2
	Measure distance uncertainty
	0
	Rectangular
	1.73
	0.00

	3
	Quality of Quiet Zone
	1.5
	Actual
	1
	1.50

	4
	Mismatch
	1.6
	Actual
	1
	1.60

	5
	Standing wave between DUT and measurement antenna
	0
	U-shaped
	1.41
	0.00

	6
	Uncertainty of the RF power measurement equipment
	2.16
	Normal
	2
	1.08

	7
	Phase curvature
	0
	Rectangular
	1.73
	0.00

	8
	Amplifier Uncertainties
	2
	Normal
	2
	1.00

	9
	Random Uncertainty
	0.4
	Rectangular
	1.73
	0.23

	10
	Influence of the XPD
	1.43
	U-shaped
	1.41
	1.01

	11
	Insertion loss variation
	0.4
	Rectangular
	1.73
	0.23

	12
	RF leakage (from measurement antenna to receiver/transmitter)
	0.1
	Actual
	1
	0.10

	13
	Influence of TRP measurement grid
	0.25
	Actual
	1
	0.25

	14
	Influence of beam peak search grid
	0
	Actual
	1
	0.00

	New
	Impact from components in anechoic chamber
	1
	Actual
	1
	1.00

	New
	Uncertainty of positioner stop-angle accuracy
	0
	Rectangular
	1.73
	0.00

	New
	Influence of the Measurement antenna feed cable:  Flexing cables repeatability
	0.5
	Actual
	1
	0.50

	Stage 1: Calibration measurement

	15
	Mismatch
	0
	U-shaped
	1.41
	0.00

	16
	Amplifier Uncertainties
	0
	Normal
	2
	0.00

	17
	Misalignment positioning system
	0.07
	Normal
	2
	0.04

	18
	Uncertainty of network analyzer
	0.4
	Normal
	2
	0.20

	19
	Uncertainty of the absolute gain of the calibration antenna
	1.6
	Normal
	2
	0.80

	20
	Positioning and pointing misalignment between the reference antenna and the receiving antenna
	0.07
	Normal
	2
	0.04

	21
	Phase centre offset of calibration antenna 
	0
	Rectangular
	1.73
	0.00

	22
	Quality of the Quiet Zone for calibration process
	0.7
	Actual
	1
	0.70

	23
	Standing wave between reference calibration antenna and measurement antenna
	0
	U-shaped
	1.41
	0.00

	24
	Influence of the calibration antenna feed cable
	0
	Normal
	2
	0.00

	New
	Impact from components in anechoic chamber
	1
	Actual
	1
	1.00

	New
	Uncertainty of the Signal generator calibrated by a Power Sensor
	0.54
	Normal
	2
	0.27

	New
	RF leakage (from measurement antenna to receiver/transmitter)
	0.1
	Actual
	1
	0.10

	Expanded uncertainty (1.96 - confidence interval of 95 %) [dB] (DUT size 30 cm)
	6.63

	Systematic uncertainties
	Value

	25
	Mean error for constant step size grid
	0.00

	New
	Mean signal level shift due to Meas.Ant directivity and AUT-position uncertainty
	1.00

	New
	Influence of noise due to low SNR
	0.01

	Total measurement uncertainty [dB]
	7.65


Assumption of Table 3.7-4
Test system is optimized for DUT size D= 30 cm.

Path loss (= Free space path loss + Antenna gain) = 59.5dB @ 66 GHz
Carrier frequency:  29.5GHz  

Channel Bandwidth: 400MHz

Maximum Output power from UE: 43dBm (EIRP)

Temperature range: 18  to 28 degree C

VNA is used at the calibration stage

XPD of measurement antenna: -15 dBm

3.8 Receiver spurious emissions
Table 3.8-1 MU for Receiver spurious emissions (6 to 20 GHz)
	UID
	Uncertainty source
	Uncertainty value
	Distribution of the probability
	Divisor
	Standard uncertainty () [dB]

	Stage 2: DUT measurement

	1
	Positioning misalignment
	0
	Normal
	2
	0.00

	2
	Measure distance uncertainty
	0
	Rectangular
	1.73
	0.00

	3
	Quality of Quiet Zone
	1
	Actual
	1
	1.00

	4
	Mismatch
	1.3
	Actual
	1
	1.30

	5
	Standing wave between DUT and measurement antenna
	0
	U-shaped
	1.41
	0.00

	6
	Uncertainty of the RF power measurement equipment
	2.16
	Normal
	2
	1.08

	7
	Phase curvature
	0
	Rectangular
	1.73
	0.00

	8
	Amplifier Uncertainties
	2
	Normal
	2
	1.00

	9
	Random Uncertainty
	0.4
	Rectangular
	1.73
	0.23

	10
	Influence of the XPD
	1.43
	U-shaped
	1.41
	1.01

	11
	Insertion loss variation
	0.4
	Rectangular
	1.73
	0.23

	12
	RF leakage (from measurement antenna to receiver/transmitter)
	0.1
	Actual
	1
	0.10

	13
	Influence of TRP measurement grid
	0.25
	Actual
	1
	0.25

	14
	Influence of beam peak search grid
	0
	Actual
	1
	0.00

	New
	Impact from components in anechoic chamber
	1
	Actual
	1
	1.00

	New
	Uncertainty of positioner stop-angle accuracy
	0
	Rectangular
	1.73
	0.00

	New
	Influence of the Measurement antenna feed cable:  Flexing cables repeatability
	0.5
	Actual
	1
	0.50

	Stage 1: Calibration measurement

	15
	Mismatch
	0
	U-shaped
	1.41
	0.00

	16
	Amplifier Uncertainties
	0
	Normal
	2
	0.00

	17
	Misalignment positioning system
	0.07
	Normal
	2
	0.04

	18
	Uncertainty of network analyzer
	0.4
	Normal
	2
	0.20

	19
	Uncertainty of the absolute gain of the calibration antenna
	1.6
	Normal
	2
	0.80

	20
	Positioning and pointing misalignment between the reference antenna and the receiving antenna
	0.07
	Normal
	2
	0.04

	21
	Phase centre offset of calibration antenna 
	0
	Rectangular
	1.73
	0.00

	22
	Quality of the Quiet Zone for calibration process
	0.7
	Actual
	1
	0.70

	23
	Standing wave between reference calibration antenna and measurement antenna
	0
	U-shaped
	1.41
	0.00

	24
	Influence of the calibration antenna feed cable
	0
	Normal
	2
	0.00

	New
	Impact from components in anechoic chamber
	1
	Actual
	1
	1.00

	New
	RF leakage (from measurement antenna to receiver/transmitter)
	0.1
	Actual
	1
	0.10

	Expanded uncertainty (1.96 - confidence interval of 95 %) [dB] (DUT size 30 cm)
	6.04

	Systematic uncertainties
	Value

	25
	Mean error for constant step size grid
	0.00

	New
	Mean signal level shift due to Meas.Ant directivity and AUT-position uncertainty
	1.00

	New
	Influence of noise due to low SNR
	0.55

	Total measurement uncertainty [dB] 
	7.59


Assumption of Table 3.8-1
Test system is optimized for DUT size D= 30 cm.

Path loss (= Free space path loss + Antenna gain) = 49. 1dB @ 20 GHz
Temperature range: 18  to 28 degree C

VNA is used at the calibration stage

XPD of measurement antenna: -15 dBm
Table 3.8-2 MU for Receiver spurious emissions (20 to 40 GHz)

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

	Stage 2: DUT measurement

	1
	Positioning misalignment
	0
	Normal
	2
	0.00

	2
	Measure distance uncertainty
	0
	Rectangular
	1.73
	0.00

	3
	Quality of Quiet Zone
	1
	Actual
	1
	1.00

	4
	Mismatch
	1.3
	Actual
	1
	1.30

	5
	Standing wave between DUT and measurement antenna
	0
	U-shaped
	1.41
	0.00

	6
	Uncertainty of the RF power measurement equipment
	2.16
	Normal
	2
	1.08

	7
	Phase curvature
	0
	Rectangular
	1.73
	0.00

	8
	Amplifier Uncertainties
	2
	Normal
	2
	1.00

	9
	Random Uncertainty
	0.4
	Rectangular
	1.73
	0.23

	10
	Influence of the XPD
	1.43
	U-shaped
	1.41
	1.01

	11
	Insertion loss variation
	0.4
	Rectangular
	1.73
	0.23

	12
	RF leakage (from measurement antenna to receiver/transmitter)
	0.1
	Actual
	1
	0.10

	13
	Influence of TRP measurement grid
	0.25
	Actual
	1
	0.25

	14
	Influence of beam peak search grid
	0
	Actual
	1
	0.00

	New
	Impact from components in anechoic chamber
	1
	Actual
	1
	1.00

	New
	Uncertainty of positioner stop-angle accuracy
	0
	Rectangular
	1.73
	0.00

	New
	Influence of the Measurement antenna feed cable:  Flexing cables repeatability
	0.5
	Actual
	1
	0.50

	Stage 1: Calibration measurement

	15
	Mismatch
	0
	U-shaped
	1.41
	0.00

	16
	Amplifier Uncertainties
	0
	Normal
	2
	0.00

	17
	Misalignment positioning system
	0.07
	Normal
	2
	0.04

	18
	Uncertainty of network analyzer
	0.4
	Normal
	2
	0.20

	19
	Uncertainty of the absolute gain of the calibration antenna
	1.6
	Normal
	2
	0.80

	20
	Positioning and pointing misalignment between the reference antenna and the receiving antenna
	0.07
	Normal
	2
	0.04

	21
	Phase centre offset of calibration antenna 
	0
	Rectangular
	1.73
	0.00

	22
	Quality of the Quiet Zone for calibration process
	0.7
	Actual
	1
	0.70

	23
	Standing wave between reference calibration antenna and measurement antenna
	0
	U-shaped
	1.41
	0.00

	24
	Influence of the calibration antenna feed cable
	0
	Normal
	2
	0.00

	New
	Impact from components in anechoic chamber
	1
	Actual
	1
	1.00

	New
	RF leakage (from measurement antenna to receiver/transmitter)
	0.1
	Actual
	1
	0.10

	Expanded uncertainty (1.96 - confidence interval of 95 %) [dB] (DUT size 30 cm)
	6.04

	Systematic uncertainties
	Value

	25
	Mean error for constant step size grid
	0.00

	New
	Mean signal level shift due to Meas.Ant directivity and AUT-position uncertainty
	1.00

	New
	Influence of noise due to low SNR
	1.67

	Total measurement uncertainty [dB] 
	8.71


Assumption of Table 3.8-2
Test system is optimized for DUT size D= 30 cm.

Path loss (= Free space path loss + Antenna gain) = 55.1dB @ 40 GHz
Temperature range: 18  to 28 degree C

VNA is used at the calibration stage

XPD of measurement antenna: -15 dBm

Table 3.8-3 MU for Receiver spurious emissions (40 to 60 GHz)

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

	Stage 2: DUT measurement

	1
	Positioning misalignment
	0
	Normal
	2
	0.00

	2
	Measure distance uncertainty
	0
	Rectangular
	1.73
	0.00

	3
	Quality of Quiet Zone
	1.5
	Actual
	1
	1.50

	4
	Mismatch
	1.3
	Actual
	1
	1.30

	5
	Standing wave between DUT and measurement antenna
	0
	U-shaped
	1.41
	0.00

	6
	Uncertainty of the RF power measurement equipment
	2.16
	Normal
	2
	1.08

	7
	Phase curvature
	0
	Rectangular
	1.73
	0.00

	8
	Amplifier Uncertainties
	2
	Normal
	2
	1.00

	9
	Random Uncertainty
	0.4
	Rectangular
	1.73
	0.23

	10
	Influence of the XPD
	1.43
	U-shaped
	1.41
	1.01

	11
	Insertion loss variation
	0.4
	Rectangular
	1.73
	0.23

	12
	RF leakage (from measurement antenna to receiver/transmitter)
	0.1
	Actual
	1
	0.10

	13
	Influence of TRP measurement grid
	0.25
	Actual
	1
	0.25

	14
	Influence of beam peak search grid
	0
	Actual
	1
	0.00

	New
	Impact from components in anechoic chamber
	1
	Actual
	1
	1.00

	New
	Uncertainty of positioner stop-angle accuracy
	0
	Rectangular
	1.73
	0.00

	New
	Influence of the Measurement antenna feed cable:  Flexing cables repeatability
	0.5
	Actual
	1
	0.50

	Stage 1: Calibration measurement

	15
	Mismatch
	0
	U-shaped
	1.41
	0.00

	16
	Amplifier Uncertainties
	0
	Normal
	2
	0.00

	17
	Misalignment positioning system
	0.07
	Normal
	2
	0.04

	18
	Uncertainty of network analyzer
	0.4
	Normal
	2
	0.20

	19
	Uncertainty of the absolute gain of the calibration antenna
	1.6
	Normal
	2
	0.80

	20
	Positioning and pointing misalignment between the reference antenna and the receiving antenna
	0.07
	Normal
	2
	0.04

	21
	Phase centre offset of calibration antenna 
	0
	Rectangular
	1.73
	0.00

	22
	Quality of the Quiet Zone for calibration process
	0.7
	Actual
	1
	0.70

	23
	Standing wave between reference calibration antenna and measurement antenna
	0
	U-shaped
	1.41
	0.00

	24
	Influence of the calibration antenna feed cable
	0
	Normal
	2
	0.00

	New
	Impact from components in anechoic chamber
	1
	Actual
	1
	1.00

	New
	Uncertainty of the Signal generator calibrated by a Power Sensor
	0.54
	Normal
	2
	0.27

	New
	RF leakage (from measurement antenna to receiver/transmitter)
	0.1
	Actual
	1
	0.10

	Expanded uncertainty (1.96 - confidence interval of 95 %) [dB] (DUT size 30 cm)
	6.45

	Systematic uncertainties
	Value

	25
	Mean error for constant step size grid
	0.00

	New
	Mean signal level shift due to Meas.Ant directivity and AUT-position uncertainty
	1.00

	New
	Influence of noise due to low SNR
	14.05

	Total measurement uncertainty [dB] 
	21.50


Assumption of Table 3.8-3
Test system is optimized for DUT size D= 30 cm.

Path loss (= Free space path loss + Antenna gain) = 58.6 dB @ 60 GHz
Temperature range: 18  to 28 degree C

VNA is used at the calibration stage

XPD of measurement antenna: -15 dBm

Table 3.8-4 MU for Receiver spurious emissions (60 to 80 GHz)

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

	Stage 2: DUT measurement

	1
	Positioning misalignment
	0
	Normal
	2
	0.00

	2
	Measure distance uncertainty
	0
	Rectangular
	1.73
	0.00

	3
	Quality of Quiet Zone
	1.5
	Actual
	1
	1.50

	4
	Mismatch
	1.7
	Actual
	1
	1.70

	5
	Standing wave between DUT and measurement antenna
	0
	U-shaped
	1.41
	0.00

	6
	Uncertainty of the RF power measurement equipment
	2.16
	Normal
	2
	1.08

	7
	Phase curvature
	0
	Rectangular
	1.73
	0.00

	8
	Amplifier Uncertainties
	2
	Normal
	2
	1.00

	9
	Random Uncertainty
	0.4
	Rectangular
	1.73
	0.23

	10
	Influence of the XPD
	1.43
	U-shaped
	1.41
	1.01

	11
	Insertion loss variation
	0.4
	Rectangular
	1.73
	0.23

	12
	RF leakage (from measurement antenna to receiver/transmitter)
	0.1
	Actual
	1
	0.10

	13
	Influence of TRP measurement grid
	0.25
	Actual
	1
	0.25

	14
	Influence of beam peak search grid
	0
	Actual
	1
	0.00

	New
	Impact from components in anechoic chamber
	1
	Actual
	1
	1.00

	New
	Uncertainty of positioner stop-angle accuracy
	0
	Rectangular
	1.73
	0.00

	New
	Influence of the Measurement antenna feed cable:  Flexing cables repeatability
	0.5
	Actual
	1
	0.50

	Stage 1: Calibration measurement

	15
	Mismatch
	0
	U-shaped
	1.41
	0.00

	16
	Amplifier Uncertainties
	0
	Normal
	2
	0.00

	17
	Misalignment positioning system
	0.07
	Normal
	2
	0.04

	18
	Uncertainty of network analyzer
	0.4
	Normal
	2
	0.20

	19
	Uncertainty of the absolute gain of the calibration antenna
	1.6
	Normal
	2
	0.80

	20
	Positioning and pointing misalignment between the reference antenna and the receiving antenna
	0.07
	Normal
	2
	0.04

	21
	Phase centre offset of calibration antenna 
	0
	Rectangular
	1.73
	0.00

	22
	Quality of the Quiet Zone for calibration process
	0.7
	Actual
	1
	0.70

	23
	Standing wave between reference calibration antenna and measurement antenna
	0
	U-shaped
	1.41
	0.00

	24
	Influence of the calibration antenna feed cable
	0
	Normal
	2
	0.00

	New
	Impact from components in anechoic chamber
	1
	Actual
	1
	1.00

	New
	Uncertainty of the Signal generator calibrated by a Power Sensor
	3
	Normal
	2
	1.50

	New
	RF leakage (from measurement antenna to receiver/transmitter)
	0.1
	Actual
	1
	0.10

	Expanded uncertainty (1.96 - confidence interval of 95 %) [dB] (DUT size 30 cm)
	7.39

	Systematic uncertainties
	Value

	25
	Mean error for constant step size grid
	0.00

	New
	Mean signal level shift due to Meas.Ant directivity and AUT-position uncertainty
	1.00

	New
	Influence of noise due to low SNR
	5.76

	Total measurement uncertainty [dB] 
	14.14


Assumption of Table 3.8-4
Test system is optimized for DUT size D= 30 cm.

Path loss (= Free space path loss + Antenna gain) = 61.1dB @ 80 GHz
Temperature range: 18  to 28 degree C

VNA is used at the calibration stage

XPD of measurement antenna: -15 dBm

3. Newly proposed MU contributions

For newly proposed MU contributions, refer to another discussion paper which describes a basis of estimation on each MU contribution [2]


4. Conclusion
We introduced estimation results of MU values for FR2 test cases with IFF1 test system. Detailed values should be updated after a discussion in the group.
Proposal 1: Apply MU values in Table 2.1-1 to FR2 Maximum Output Power (EIRP/TRP) for DUT size 15 cm test cases with IFF1.

Proposal 2: Apply MU values in Table 2.1-2 to FR2 Maximum Output Power (EIRP/TRP) for DUT size 30 cm test cases with IFF1.
Proposal 3: Apply MU values in Table 2.2-1 and Table 2.2-2 to FR2 Reference sensitivity test cases with IFF1.

Proposal 4: Apply MU values in Table 3.1-1 to FR2 Transmit OFF power test cases with IFF1.



Option 4-1: Just apply values to test requirement without any relaxation.



Option 4-2: Relax the test requirement to the level which the SNR becomes 10 dB.

Proposal 5: Apply MU value (+/- 0.01 ppm) to FR2 Frequency error test cases with IFF1.

Proposal 6: Apply MU value (+/- 2 MHz) to FR2 Occupied bandwidth test cases with IFF1. 

Proposal 7: Apply MU values in Table 3.4-1 to FR2 Spectrum emission mask test cases with IFF1.

Proposal 8: Apply MU values in Table 3.5-1 to FR2 Adjacent Channel Leakage Ratio test cases with IFF1.

Proposal 9: Apply MU values from Table 3.6-1 to Table 3.6-5 to FR2 General spurious emissions test cases with IFF1.

Proposal 10: Apply MU values in Table 3.7-1 to FR2 Spurious emissions for UE co-existence (-50 dBm/ 1 MHz @ 29.5 GHz) test cases with IFF1.



Option 10-1: Just apply values to test requirement without any relaxation.



Option 10-2: Relax the test requirement to the level which the SNR becomes 10 dB.

Proposal 11: Apply MU values in Table 3.7-2 to FR2 Spurious emissions for UE co-existence (-5 dBm/ 100 MHz @ 29.5 GHz) test cases with IFF1.

Proposal 12: Apply MU values in Table 3.7-3 to FR2 Spurious emissions for UE co-existence (-2 dBm/ 100 MHz @ 40 GHz) test cases with IFF1.
Proposal 13: Apply MU values in Table 3.7-4 to FR2 Spurious emissions for UE co-existence (2 dBm/ 100 MHz @ 66 GHz) test cases with IFF1.
Proposal 14: Apply MU values from Table 3.8-1 to Table 3.8-4 to FR2 Receiver spurious emissions test cases with IFF1.



Option 14-1: Just apply values to test requirement without any relaxation.



Option 14-2: Relax the test requirement to the level which the SNR becomes 10 dB.
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6.
Appendix A: Assumed SNR at measurement equipment for low PSD test cases
	
	SNR[dB]

	UE co-existence
	-5dBm/100MHz@29.5GHz
	8.4

	　
	-2dBm/100MHz@40GHz
	6.5

	　
	-50dBm/1MHz@29.5GHz
	-16.6

	　
	2dBm/100MHz@66GHz
	28.0

	Rx Spurious
	-47dBm/1MHz@20GHz
	8.7

	　
	-47dBm/1MHz@40GHz
	3.3

	　
	-47dBm/MHz@60GHz
	-13.9

	　
	-47dBm/MHz@80GHz
	-4.4
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