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1. Introduction
This contribution discusses the MU of OTA OBUE, SEM, ACLR absolute requirement.


2. MU assessment of OTA OBUE, SEM, and ACLR absolute requirement
In the last RAN4#87 meeting, the measurement uncertainty (MU) assessment of OTA OBUE, SEM, and ACLR absolute requirement was approved as shown in Table 1[1,2,3]. 

Table 1. MU assessment for OTA OBUE, SEM, and ACLR absolute requirement
	UID
	Uncertainty source
	Uncertainty value
f ≦ 3GHz
	Uncertainty value
3GHz < f ≦ 4.2 GHz
	Distribution of the probability
	Divisor based on distribution shape
	ci
	Standard uncertainty ui [dB]
f ≦ 3GHz
	Standard uncertainty ui [dB]
3GHz < f ≦ 4.2 GHz

	Stage 2: DUT measurement

	1
	Positioning misalignment between the AAS BS and the reference antenna
	0.03
	0.03
	Rectangular
	√3
	1
	0.02
	0.02

	2
	Pointing misalignment between the AAS BS and the receiving antenna
	0.3
	0.3
	Rectangular
	√3
	1
	0.17
	0.17

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

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

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

	6
	Phase curvature
	0.05
	0.05
	Gaussian
	1
	
	0.05
	0.05

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

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

	9
	Random uncertainty
	0.1
	0.1
	Rectangular
	√3
	1
	0.06
	0.06

	Stage 1: Calibration measurement

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

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

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

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

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

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

	16
	Phase curvature
	0.05
	0.05
	Gaussian
	1
	1
	0.05
	0.05

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

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

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

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

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

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

	Combined standard uncertainty (1σ) [dB]


	TBD
	TBD

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


	TBD
	TBD



In this table, the value of the test equipment is with [] because the reception level could be -70 dBm. Also in the previous RAN4 #86bis meeting, the MUs of the test equipment of NR FR1 for low power reception case were presented in [4].
The MU table in [4] is shown in Table 2.


Table 2. Test equipment MU in [4]



Since the frequency range of the eAAS and NR FR1 is similar and the bandwidth of the eAAS is smaller than NR FR1, we use the test equipment MU in Table 2 as those for eAAS.
According to the Table 2, MU of RF power measurement equipment is 0.15 (30 < f <= 3 GHz) and 0.27 (3 GHz < f <= 4.2 GHz) when input level is lower than -70 dBm. Now, the Table 1 can be modified to Table 3.

Table 3. Modified MU assessment for OTA OBUE, SEM, and ACLR absolute requirement
	UID
	Uncertainty source
	Uncertainty value
f ≦ 3GHz
	Uncertainty value
3GHz < f ≦ 4.2 GHz
	Distribution of the probability
	Divisor based on distribution shape
	ci
	Standard uncertainty ui [dB]
f ≦ 3GHz
	Standard uncertainty ui [dB]
3GHz < f ≦ 4.2 GHz

	Stage 2: DUT measurement

	1
	Positioning misalignment between the AAS BS and the reference antenna
	0.03
	0.03
	Rectangular
	√3
	1
	0.02
	0.02

	2
	Pointing misalignment between the AAS BS and the receiving antenna
	0.3
	0.3
	Rectangular
	√3
	1
	0.17
	0.17

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

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

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

	6
	Phase curvature
	0.05
	0.05
	Gaussian
	1
	
	0.05
	0.05

	7
	Uncertainty of the RF Power Measurement Equipment
	[0.14]0.15
	[0.26]0.27
	[Gaussian]
	[1]
	[1]
	[0.14]0.15
	[0.26]0.27

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

	9
	Random uncertainty
	0.1
	0.1
	Rectangular
	√3
	1
	0.06
	0.06

	Stage 1: Calibration measurement

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

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

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

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

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

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

	16
	Phase curvature
	0.05
	0.05
	Gaussian
	1
	1
	0.05
	0.05

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

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

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

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

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

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

	Combined standard uncertainty (1σ) [dB]


	TBD0.45
	TBD0.54

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


	TBD0.88
	TBD1.06





Proposal: Use Table 3 for MU assessment for OTA OBUE, SEM, and ACLR absolute requirement 

[bookmark: _Hlk506308051]
4	Summary

In this document, we have discussed the MU of OTA OBUE, SEM and ACLR absolute requirement. We made the following proposals.


Proposal: Use Table 3 for MU assessment of OTA OBUE, SEM, and ACLR absolute requirement 
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		Instrument		Use case		Measurement Uncertainty type		Standard uncertainty σ (dB)										Probability distribution

								30MHz < f ≦ 3 GHz		3 GHz < f ≦ 4.2 GHz		4.2 GHz < f ≦ 6 GHz		 6 GHz < f ≦ 12.75 GHz		[ 12.75 GHz < f ≦ 26 GHz]

		RF power measurement equipment 		Absolute power measurement		Total amplitude accuracy 		0.15(2)		0.27(2)		0.27(2)		0.27(2)		0.38(2)		Gaussian

				(e.g. spectrum analuzer)		(with input levels lower than ‑70 dBm 
and more than 20dB above noise floor)

						Total amplitude accuracy 		0.14		0.26		0.26		0.26		0.37		Gaussian

						(with input levels down to ‑70 dBm)

		RF signal generator		Sensitivity measurement		Level error 		0.46		0.46		0.58		N/A		N/A		Gaussian

		Network analyzer		Calibration stage		Accuracy of transmission measurements 		0.13		0.2		0.2		0.2		0.2		Gaussian



		(1) Generated signal is CW and generated level can be down to -90dBm

		(2) Measured amplitude accuracy is applicable when input signal level is more than 20dB above noise floor of measurement equipment
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