4

TSG-RAN Working Group 4 (Radio) meeting #88
R4-18010518
Gothenburg, Sweden, 20th - 24th August 2018
Source:
Ericsson

Title:
Background on Spurious emission uncertainty budget for FR2
Agenda item:
7.9.4.3.4.1
Document for:
Discussion
1. Introduction

In RAN4 #87, the procedure, framework, and measurement uncertainty for FR2 directional requirements was discussed in detail. In addition, the measurement uncertainties for OBUE and relative ACLR were discussed and some tentative values for FR2 was also proposed based on measurement procedures and methods for TRP sparse grid measurements were presented. The FR1 spurious emission measurement uncertainty budget is further discussed in [1]. 
The measurement uncertainty for FR2 spurious emission both for anechoic chamber and CATR is further discussed in this paper. 
The FR2 spurious emission is specified from for very large applicable frequency range, and possible down conversion due to limited frequency range of measurement instruments should be considered. 

2. Discussion
As unwanted emissions are specified with TRP as metric, the measurement method using sparse grid has been discussed for quite some time in RAN4. The proposed TRP measurement method capturing both in-band as well as spurious emission considering full sphere and orthogonal cuts, grid options, measurement of power spectral density in near field, reference steps and compensation of systematic delta TRP and is described in detail in [2-7].

Based on the TRP measurement method, each measured sample in the grid would have same measurement uncertainty as EIRP in the applicable frequency range. TRP spurious emission is the integration of all measured EIRP samples. 
It should be noted that for FR2, the spurious emission is specified from 30 MHz to 2nd harmonics, and thus for higher frequencies, down conversion of measured signal would be needed due to limitation in measurement instruments. The down conversion of measured signal would pose additional measurement uncertainty which need to be considered in the measurement uncertainty budget.
In addition, even though the sparse grid TRP measurement methods works well for lower frequencies, to speed up the spurious emission testing, RAN4 should also allow for measurements in EMC type of chambers for lower frequencies with larger measurement uncertainty. Thus, we propose for not precluding testing of spurious emission in different chamber types if it could facilitate and speed up the testing.
To avoid excessive test time when changing the test set-up e.g. multiple SGH or possibly LNA, an automated test set up where necessary test HW is switched for the concerned frequency ranges is likely to be needed which can affect the MU and should be considered when final value is settled.
Tentivive measurement uncertainty frameworks and budget for general FR2 spurious emission measurements are given in Table 1, 2 and 3 for anechoic chamber and in Table 4, 5 and 6 for CATR including LNA and mixer for down conversion to account.

Table 1 Indoor Anechoic Chamber uncertainty contributions for FR2 OTA transmitter spurious emissions measurement

	UID
	Description of uncertainty contribution
	Details in annex [8]

	Stage 2: DUT measurement

	1
	Positioning misalignment between the AAS BS and the reference antenna
	B1-1

	2
	Pointing misalignment between the AAS BS and the receiving antenna.
	B1-2

	3
	Quality of quiet zone
	B1-3

	4
	Polarization mismatch between the AAS BS and the receiving antenna
	B1-4

	5
	Mutual coupling between the AAS BS and the receiving antenna
	B1-5

	6
	Phase curvature
	B1-6

	7
	Uncertainty of the RF power measurement equipment
	E

	23
	Uncertainty of the LNA
	

	24
	Uncertainty of the Mixer
	

	8
	Impedance mismatch in the receiving chain
	B1-8

	9
	Random uncertainty
	B1-9

	Stage 1: Calibration measurement

	10
	Impedance mismatch between the receiving antenna and the network analyzer 
	B1-10

	11
	Positioning and pointing misalignment between the reference antenna and the receiving antenna
	B1-11

	12
	Impedance mismatch between the reference antenna and the network analyzer
	B1-12

	13
	Quality of quiet zone
	B1-3

	14
	Polarization mismatch for reference antenna
	B1-4

	15
	Mutual coupling between the reference antenna and the receiving antenna
	B1-5

	16
	Phase curvature 
	B1-6

	17
	Uncertainty of the Network Analyzer
	E

	18
	Influence of the reference antenna feed cable

a)
Flexing cables, adapters, attenuators, and connector repeatability
	B1-14

	19
	Reference antenna feed cable loss measurement uncertainty
	B1-15

	20
	Influence of the receiving antenna feed cable

a)
Flexing cables, adapters, attenuators, and connector repeatability
	B1-16

	21
	Uncertainty of the absolute gain of the reference antenna
	E

	22
	Uncertainty of the absolute gain of the receiving antenna
	B1-18


Table 2 Indoor Anechoic Chamber uncertainty assessment for FR2 OTA transmitter spurious emissions measurement 30 MHz – 18GHz
	UID
	Uncertainty source
	Uncertainty value

30 MHz < f ≦ 380 MHz
	Uncertainty value

380 MHz < f ≦ 3 GHz
	Uncertainty value

3 GHz < f ≦ 3.8 GHz
	Uncertainty value

3.8 GHz < f ≦ 12.75 GHz
	Uncertainty value

12.75 GHz < f ≦ 18 GHz
	Distribution of the probability
	Divisor based on distribution shape
	ci
	Standard uncertainty ui [dB]

30 MHz < f ≦ 380 MHz
	Standard uncertainty ui [dB]

380 MHz < f ≦ 3 GHz
	Standard uncertainty ui [dB]

3 GHz < f ≦ 3.8 GHz
	Standard uncertainty ui [dB]

3.8 GHz < f ≦ 12.75 GHz
	Standard uncertainty ui [dB]

12.75 GHz < f ≦ 18 GHz

	Stage 2: DUT measurement

	1
	Positioning misalignment between the AAS BS and the reference antenna
	0.018
	0.018
	0.018
	0.018
	0.018
	Rectangular
	√3
	1
	0.10
	0.10
	0.10
	0.10
	0.10

	2
	Pointing misalignment between the AAS BS and the receiving antenna
	0
	0
	0
	0
	0
	Rectangular
	√3
	1
	0
	0
	0
	0
	0

	3
	Quality of quiet zone
	0.10
	0.10
	0.10
	0.10
	0.10
	Gaussian
	1
	1
	0.10
	0.10
	0.10
	0.10
	0.10

	4
	Polarization mismatch between the AAS BS and the receiving antenna
	0.018
	0.018
	0.018
	0.018
	0.018
	Rectangular
	√3
	1
	0.01
	0.01
	0.01
	0.01
	0.01

	5
	Mutual coupling between the AAS BS and the receiving antenna
	0.00
	0.00
	0.00
	0.00
	0.00
	Rectangular
	√3
	1
	0.00
	0.00
	0.00
	0.00
	0.00

	6
	Phase curvature
	0.07
	0.05
	0.05
	0.05
	0.05
	Gaussian
	1
	1
	0.05
	0.05
	0.05
	0.05
	0.05

	7
	Uncertainty of the RF Power Measurement Equipment
	0.14
	0.14
	0.26
	0.52
	0.52
	Gaussian
	1
	1
	0.14
	0.14
	0.26
	0.52
	0.52

	23
	Uncertainty of the LNA
	0
	0
	0
	0
	0
	Gaussian
	1
	1
	0
	0
	0
	0
	0

	24
	Uncertainty of the Mixer
	0
	0
	0
	0
	0
	Gaussian
	1
	1
	0
	0
	0
	0
	0

	8
	Impedance mismatch in the receiving chain
	0.14
	0.14
	0.33
	0.33
	0.33
	U-shaped
	√2
	1
	0.10
	0.10
	0.23
	0.23
	0.23

	9
	Random uncertainty
	0.1
	0.1
	0.1
	0.1
	0.1
	Rectangular
	√3
	1
	0.06
	0.06
	0.06
	0.06
	0.06

	Stage 1: Calibration measurement

	10
	Impedance mismatch between the receiving antenna and the network analyzer
	0.05
	0.05
	0.05
	0.05
	0.05
	U-shaped
	√2
	1
	0.04
	0.04
	0.04
	0.04
	0.04

	11
	Positioning and pointing misalignment between the reference antenna and the receiving antenna
	0.01
	0.01
	0.01
	0.01
	0.01
	Rectangular
	√3
	1
	0.01
	0.01
	0.01
	0.01
	0.01

	12
	Impedance mismatch between the reference antenna and the network analyzer.
	0.05
	0.05
	0.05
	0.05
	0.05
	U-shaped
	√2
	1
	0.04
	0.04
	0.04
	0.04
	0.04

	13
	Quality of quiet zone
	0.10
	0.10
	0.10
	0.10
	0.10
	Gaussian
	1
	1
	0.10
	0.10
	0.10
	0.10
	0.10

	14
	Polarization mismatch for reference antenna
	0.01
	0.01
	0.01
	0.01
	0.01
	Rectangular
	√3
	1
	0.01
	0.01
	0.01
	0.01
	0.01

	15
	Mutual coupling between the reference antenna and the receiving antenna
	0.00
	0.00
	0.00
	0.00
	0.00
	Rectangular
	√3
	1
	0.00
	0.00
	0.00
	0.00
	0.00

	16
	Phase curvature
	0.05
	0.05
	0.05
	0.05
	0.05
	Gaussian
	1
	1
	0.05
	0.05
	0.05
	0.05
	0.05

	17
	Uncertainty of the network analyzer
	0.13
	0.13
	0.20
	0.20
	0.20
	Gaussian
	1
	1
	0.13
	0.13
	0.20
	0.20
	0.20

	18
	Influence of the reference antenna feed cable
	0.05
	0.05
	0.05
	0.05
	0.05
	Rectangular
	√3
	1
	0.03
	0.03
	0.03
	0.03
	0.03

	19
	Reference antenna feed cable loss measurement uncertainty
	0.06
	0.06
	0.06
	0.06
	0.06
	Gaussian
	1
	1
	0.06
	0.06
	0.06
	0.06
	0.06

	20
	Influence of the receiving antenna feed cable
	0.05
	0.05
	0.05
	0.05
	0.05
	Rectangular
	√3
	1
	0.03
	0.03
	0.03
	0.03
	0.03

	21
	Uncertainty of the absolute gain of the reference antenna
	0.5
	0.5
	0.5
	0.43
	0.43
	Rectangular
	√3
	1
	0.29
	0.29
	0.29
	0.25
	0.25

	22
	Uncertainty of the absolute gain of the receiving antenna
	0.00
	0.00
	0.00
	0.00
	0.00
	Rectangular
	√3
	1
	0.00
	0.00
	0.00
	0.00
	0.00

	Combined standard uncertainty (1σ) [dB]
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	0.73
	0.73
	0.79
	0.91
	0.93

	Expanded uncertainty (1.96σ - confidence interval of 95 %) [dB]
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	1.43
	1.43
	1.55
	1.78
	1.82


Table 3 Indoor Anechoic Chamber uncertainty assessment for FR2 OTA transmitter spurious emissions measurement 18 GHz – 60GHz
	UID
	Uncertainty source
	Uncertainty value

18 GHz < f ≦ 26.5 GHz
	Uncertainty value

26.5 GHz < f ≦ 40 GHz
	Uncertainty value

40 GHz < f ≦ 60 GHz
	Distribution of the probability
	Divisor based on distribution shape
	ci
	Standard uncertainty ui [dB]

18 GHz < f ≦ 26.5Hz
	Standard uncertainty ui [dB]

26.5 GHz < f ≦ 40 GHz
	Standard uncertainty ui [dB]

40 GHz < f ≦ 60 GHz

	Stage 2: DUT measurement

	1
	Positioning misalignment between the AAS BS and the reference antenna
	0.018
	0.018
	0.018
	Rectangular
	√3
	1
	0.02
	0.02
	0.02

	2
	Pointing misalignment between the AAS BS and the receiving antenna
	0
	0
	0
	Rectangular
	√3
	1
	0
	0
	0

	3
	Quality of quiet zone
	0.10
	0.10
	0.10
	Gaussian
	1
	1
	0.10
	0.10
	0.10

	4
	Polarization mismatch between the AAS BS and the receiving antenna
	0.018
	0.018
	0.018
	Rectangular
	√3
	1
	0.01
	0.01
	0.01

	5
	Mutual coupling between the AAS BS and the receiving antenna
	0.00
	0.00
	0.00
	Rectangular
	√3
	1
	0.00
	0.00
	0.00

	6
	Phase curvature
	0.05
	0.05
	0.05
	Gaussian
	1
	1
	0.05
	0.05
	0.05

	7
	Uncertainty of the RF Power Measurement Equipment
	0.52
	0.84
	0.60
	Gaussian
	1
	1
	0.52
	0.84
	0.60

	23
	Uncertainty of the LNA
	0
	0
	0
	Gaussian
	1
	1
	0
	0
	0

	24
	Uncertainty of the Mixer
	0
	2.25
	2.25
	Gaussian
	1
	1
	0
	2.25
	2.25

	8
	Impedance mismatch in the receiving chain
	0.42
	0.42
	0.42
	U-shaped
	√2
	1
	0.30
	0.30
	0.30

	9
	Random uncertainty
	0.1
	0.1
	0.1
	Rectangular
	√3
	1
	0.06
	0.06
	0.06

	Stage 1: Calibration measurement

	10
	Impedance mismatch between the receiving antenna and the network analyzer
	0.43
	0.57
	0.57
	U-shaped
	√2
	1
	0.04
	0.04
	0.04

	11
	Positioning and pointing misalignment between the reference antenna and the receiving antenna
	0.43
	0.43
	0.43
	Rectangular
	√3
	1
	0.01
	0.01
	0.01

	12
	Impedance mismatch between the reference antenna and the network analyzer.
	0.43
	0.57
	0.57
	U-shaped
	√2
	1
	0.04
	0.04
	0.04

	13
	Quality of quiet zone
	0.10
	0.10
	0.10
	Gaussian
	1
	1
	0.10
	0.10
	0.10

	14
	Polarization mismatch for reference antenna
	0.018
	0.018
	0.018
	Rectangular
	√3
	1
	0.01
	0.01
	0.01

	15
	Mutual coupling between the reference antenna and the receiving antenna
	0.00
	0.00
	0.00
	Rectangular
	√3
	1
	0.00
	0.00
	0.00

	16
	Phase curvature
	0.07
	0.07
	0.07
	Gaussian
	1
	1
	0.05
	0.05
	0.05

	17
	Uncertainty of the network analyzer
	0.30
	0.30
	0.30
	Gaussian
	1
	1
	0.13
	0.13
	0.20

	18
	Influence of the reference antenna feed cable
	0.18
	0.18
	0.18
	Rectangular
	√3
	1
	0.03
	0.03
	0.03

	19
	Reference antenna feed cable loss measurement uncertainty
	0.10
	0.10
	0.10
	Gaussian
	1
	1
	0.06
	0.06
	0.06

	20
	Influence of the receiving antenna feed cable
	0.18
	0.18
	0.18
	Rectangular
	√3
	1
	0.03
	0.03
	0.03

	21
	Uncertainty of the absolute gain of the reference antenna
	0.52
	0.52
	0.52
	Rectangular
	√3
	1
	0.29
	0.29
	0.29

	22
	Uncertainty of the absolute gain of the receiving antenna
	0.00
	0.00
	0.00
	Rectangular
	√3
	1
	0.00
	0.00
	0.00

	Combined standard uncertainty (1σ) [dB]
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	0.93
	1.14
	2.48

	Expanded uncertainty (1.96σ - confidence interval of 95 %) [dB]
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	1.82
	2.23
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Table 4 Compact Antenna Test Range uncertainty contributions for FR2 OTA transmitter spurious emissions measurement

	UID
	Description of uncertainty contribution
	Details in annex [8]

	Stage 2: DUT measurement

	1
	Misalignment DUT & pointing error
	B2-1

	2
	RF power measurement equipment
	E

	21
	Uncertainty of the LNA
	

	22
	Uncertainty of the Mixer
	

	3
	Standing wave between DUT and test range antenna
	B2-3

	4
	RF leakage (SGH connector terminated & test range antenna connector cable terminated)
	B2-4

	5
	QZ ripple DUT
	B2-5

	19
	Miscellaneous uncertainty
	B2-14

	Stage 1: Calibration measurement

	6
	Uncertainty of network analyser
	E

	7
	Mismatch of receiver chain
	B2-7

	8
	Insertion loss variation of receiver chain
	B2-8

	9
	RF leakage, (SGH connector terminated & test range antenna connector cable terminated)
	B2-4

	10
	Influence of the calibration antenna feed cable:

a)
Flexing cables, adapters, attenuators, connector repeatability
	B2-9

	11
	Uncertainty of the absolute gain of the calibration antenna
	E

	12
	Misalignment positioning system
	B2-11

	13
	Misalignment of calibration antenna and test range antenna
	B2-1

	14
	Rotary Joints
	B2-12

	15
	Standing wave between reference calibration antenna and test range antenna
	B2-3

	16
	Quality of quiet zone
	B2-5

	20
	Switching uncertainty
	B2-15


Table 5 Compact Antenna Test Range uncertainty assessment for FR2 OTA transmitter spurious emissions measurement 1.7 GHz – 18 GHz
	UID
	Uncertainty source
	Uncertainty value

1.7 GHz < f ≦ 3 GHz
	Uncertainty value

3 GHz < f ≦ 3.8 GHz
	Uncertainty value

3.8 GHz < f ≦ 12.75 GHz
	Uncertainty value

12.75 GHz < f ≦ 18 GHz
	Distribution of the probability
	Divisor based on distribution shape
	ci
	Standard uncertainty ui [dB]

1.7 GHz < f ≦ 3 GHz
	Standard uncertainty ui [dB]

3 GHz < f ≦ 3.8 GHz
	Standard uncertainty ui [dB]

3.8 GHz < f ≦ 12.75 GHz
	Standard uncertainty ui [dB]

12.75 GHz < f ≦ 18 GHz

	Stage 2: DUT measurement

	1
	Misalignment  DUT & pointing error
	0
	0
	0
	0
	Exp. normal
	2
	1
	0
	0
	0
	0

	2
	RF power measurement equipment (e.g. spectrum analyzer, power meter)
	0.14
	0.26
	0.26
	0.37
	 Gaussian
	1
	1
	0.14
	0.26
	0.26
	0.37

	21
	Uncertainty of the LNA
	0
	0
	0
	0
	 Gaussian
	1
	1
	0
	0
	0
	0

	22
	Uncertainty of the Mixer
	0
	0
	0
	0
	 Gaussian
	1
	1
	0
	0
	0
	0

	3
	Standing wave between DUT and test range antenna
	0.21
	0.21
	0.21
	0.21
	U-shaped
	√2
	1
	0.15
	0.15
	0.15
	0.15

	4
	RF leakage, test range antenna cable connector terminated.
	0.0012
	0.0012
	0.0012
	0.0012
	Normal 
	1
	1
	0.0012
	0.0012
	0.0012
	0.0012

	5
	QZ ripple with DUT
	0.0928
	0.0928
	0.0928
	0.0928
	Normal
	1
	1
	0.0928
	0.0928
	0.0928
	0.0928

	19
	Miscellaneous uncertainty
	0
	0
	0
	0
	 Rectangular
	√3
	1
	0
	0
	0
	0

	Stage 1: Calibration measurement

	6
	Network Analyzer
	0.13
	0.20
	0.20
	0.20
	Normal
	1
	1
	0.13
	0.20
	0.20
	0.20

	7
	Uncertainty of return loss (S11) measurement of SGH and test receiver (VNA) ports
	0.127
	0.325
	0.325
	0.325
	U-shaped
	√2
	1
	0.09
	0.23
	0.23
	0.23

	8
	Insertion loss variation in receiver chain
	0.18
	0.18
	0.18
	0.18
	Rectangular
	√3
	1
	0.10
	0.10
	0.10
	0.10

	9
	RF leakage, test range antenna cable connector terminated.
	0.0012
	0.0012
	0.0012
	0.0012
	Normal
	1
	1
	0.0012
	0.0012
	0.0012
	0.0012

	10
	Influence of the calibration antenna feed cable
	0.022
	0.022
	0.022
	0.022
	U-shaped
	√2
	1
	0.015
	0.015
	0.015
	0.015

	11
	SGH Calibration uncertainty
	0.50
	0.433
	0.433
	0.433
	Rectangular
	√3
	1
	0.29
	0.25
	0.25
	0.25

	12
	Misalignment  positioning system
	0
	0
	0
	0
	Exp. normal 
	2
	1
	0
	0
	0
	0

	13
	Misalignment  SGH and pointing error
	0.5
	0.5
	0.5
	0.5
	Exp. normal
	2
	1
	0.25
	0.25
	0.25
	0.25

	14
	Rotary joints
	0.048
	0.048
	0.048
	0.048
	U-shaped
	√2
	1
	0.034
	0.034
	0.034
	0.034

	15
	Standing wave between SGH and test range antenna
	0.09
	0.09
	0.09
	0.09
	U-shaped
	√2
	1
	0.06  
	0.06  
	0.06  
	0.06  

	16
	QZ ripple with SGH
	0.009
	0.009
	0.009
	0.009
	Normal
	1
	1
	0.009
	0.009
	0.009
	0.009

	17
	Switching uncertainty
	0.26
	0.26
	0.26
	0.26
	Rectangular
	√3
	1
	0.15
	0.15
	0.15
	0.15

	Combined standard uncertainty (1σ) [dB]
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	0.51
	0.60
	0.60
	0.65

	Expanded uncertainty (1.96σ - confidence interval of 95 %) [dB]
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	0.99
	1.16
	1.17
	1.27


Table 6 Compact Antenna Test Range uncertainty assessment for FR2 OTA transmitter spurious emissions measurement 18GHz – 60 GHz
	UID
	Uncertainty source
	Uncertainty value

18 GHz < f ≦ 26.5 GHz
	Uncertainty value

26.5 GHz < f ≦ 40 GHz
	Uncertainty value

40 GHz < f ≦60 GHz
	Distribution of the probability
	Divisor based on distribution shape
	ci
	Standard uncertainty ui [dB]

18 GHz < f ≦ 26.5 GHz
	Standard uncertainty ui [dB]

26.5 GHz < f ≦ 40 GHz
	Standard uncertainty ui [dB]

40 GHz < f ≦ 60 GHz

	Stage 2: DUT measurement

	1
	Misalignment  DUT & pointing error
	0.2
	0.2
	0.2
	Exp. normal
	2
	1
	0.1
	0.1
	0.1

	2
	RF power measurement equipment (e.g. spectrum analyzer, power meter)
	0.52
	0.84
	0.60
	 Gaussian
	1
	1
	0.52
	0.84
	0.60

	21
	Uncertainty of the LNA
	0
	0
	0
	 Gaussian
	1
	1
	0
	0
	0

	22
	Uncertainty of the Mixer
	0
	0
	2.25
	 Gaussian
	1
	1
	0
	0
	2.25

	3
	Standing wave between DUT and test range antenna
	0.21
	0.21
	0.21
	U-shaped
	√2
	1
	0.15
	0.15
	0.15

	4
	RF leakage, test range antenna cable connector terminated.
	0.001
	0.001
	0.001
	Normal 
	1
	1
	0.001
	0.001
	0.001

	5
	QZ ripple with DUT
	0.0928
	0.0928
	0.0928
	Normal
	1
	1
	0.0928
	0.0928
	0.0928

	19
	Miscellaneous uncertainty
	0
	0
	0
	 Rectangular
	√3
	1
	0
	0
	0

	Stage 1: Calibration measurement

	6
	Network Analyzer
	0.30
	0.30
	0.30
	Normal
	1
	1
	0.30
	0.30
	0.30

	7
	Uncertainty of return loss (S11) measurement of SGH and test receiver (VNA) ports
	0.43
	0.43
	0.57
	U-shaped
	√2
	1
	0.30
	0.30
	0.40

	8
	Insertion loss variation in receiver chain
	0.18
	0.18
	0.18
	Rectangular
	√3
	1
	0.10
	0.10
	0.10

	9
	RF leakage, test range antenna cable connector terminated.
	0.001
	0.001
	0.001
	Normal
	1
	1
	0.001
	0.001
	0.001

	10
	Influence of the calibration antenna feed cable
	0.21
	0.29
	0.29
	U-shaped
	√2
	1
	0.15
	0.20
	0.20

	11
	SGH Calibration uncertainty
	0.52
	0.52
	0.52
	Rectangular
	√3
	1
	0.30
	0.30
	0.30

	12
	Misalignment  positioning system
	0
	0
	0
	Exp. normal 
	2
	1
	0
	0
	0

	13
	Misalignment  SGH and pointing error
	0.5
	0.5
	0.5
	Exp. normal
	2
	1
	0.25
	0.25
	0.25

	14
	Rotary joints
	0
	0
	0
	U-shaped
	√2
	1
	0
	0
	0

	15
	Standing wave between SGH and test range antenna
	0.09
	0.09
	0.09
	U-shaped
	√2
	1
	0.06  
	0.06  
	0.06  

	16
	QZ ripple with SGH
	0.009
	0.009
	0.009
	Normal
	1
	1
	0.009
	0.009
	0.009

	17
	Switching uncertainty
	0.43
	0.43
	0.43
	Rectangular
	√3
	1
	0.25
	0.25
	0.25

	Combined standard uncertainty (1σ) [dB]
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	Expanded uncertainty (1.96σ - confidence interval of 95 %) [dB]
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As current requirements are specified with measurement bandwidth of 1 MHz, consideration of larger measurement bandwidths for spurious emission for FR2 would reduce the test time and complexity and should be further discussed in RAN4.
3. Conclusion

In this paper, the discussion on FR2 spurious emission measurement uncertainty was initiated. Considering the TRP measurement method and the possibility to use EMC type of chambers for measuring the spurious emission at lower frequencies and the need to down convert the measured signal at higher frequencies, tentative measurement uncertainty budget and levels are presented in this paper.  
In addition, as for FR1, due to large frequency range applicable for FR2 spurious emission, we encourage RAN4 to consider larger measurement bandwidths for spurious emission.
4. References
[1] 
R4-1810517, “FR1 spurious emission MU”, Ericsson
[2]
R4-1808647, “Radiated transmit power and TX power dynamic range uncertainty budget for FR2 in anechoic chamber”, Ericsson
[3]
R4-1809093, “Sparse grid concept for TRP measurements”, Ericsson

[4]
R4-1809094, “Draft CR to 37.843: Introduction of Sparsity Factor for TRP measurements “, Ericsson

[5]
R4-1809095, “Sparse sampling evaluation for spurious emissions TRP “, Ericsson
[6]
R4-1809096, “Draft CR to 37.843: sparse sampling for spurious emissions TRP”, Ericsson
[7]
R4-1809097, “Beam sweeping – inband measurements results for TRP “, Ericsson
[8]
TS 37.842, Evolved Universal Terrestrial Radio Access (E-UTRA) and Universal Terrestrial Radio Access (UTRA; Radio Frequency (RF) requirement background for Active Antenna System (AAS) Base Station (BS)
[9]
R4-1808648, “Radiated transmit power and TX power dynamic range uncertainty budget for FR2 in CATR”, Ericsson

3GPP


