Error! No text of specified style in document.
1
Error! No text of specified style in document.


[bookmark: _Toc5938268][bookmark: _Toc9865820][bookmark: _Toc21086244][bookmark: _Toc29768680]3GPP TSG-RAN WG4 Meeting #94-e 	R4-200xxxx
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Online, 24 Feb - 06 Mar 2020

Source: 	Huawei
[bookmark: _GoBack]Title: 	TP to TR 37.9xx : Tx MU value derivation sub-clause updates
Agenda Item:	8.19
Document for:	Discussion
1 Introduction
The external TR for OTA BS testing consolidates all the MU tables from the 3 internal TR’s. The generation of the TR is being used to review and correct all the MU calculations and tables. 
The tables are being separated in a spreadsheet to enable consistency of the error values, once agreed they will be copied into the TR.
In preparation for the table to be copied into the TR a TP will be needed with all the MU derivation sections. This TP is extracts the relevant sub-clauses from the TR version 0.1.0 with the intention of being a template for the TP used to introduce all the tables.
Editors notes have been added in curly brackets to explain the process where necessary

Section 9.2. EIRP accuracy has been completed with the latest version of the tables to show how the tables will be imported once they are agreed.
The other sections have not to avoid duplicating the work effort if changes are made.


2 TP to TR 39.0xx v0.1.0
--- Start of changes ---
{ EIRP accuracy, Normal test conditions }
[bookmark: _Toc31837179]9.2.2.3	MU value derivation, FR1
Table 9.2.2.3-1 captures derivation of the expanded measurement uncertainty values for EIRP accuracy measurements in Indoor Anechoic Chamber (Normal test conditions, FR1).
Table 9.2.2.3-1: Indoor Anechoic Chamber measurement uncertainty value derivation for EIRP accuracy measurements, Normal test conditions, FR1
	Indoor anechoic

	UID
	Uncertainty source
	Uncertainty value
	Distribution of the probability
	Divisor based on distribution shape
	ci
	Standard uncertainty ui [dB]

	
	
	f<3 GHz
	3<f<4.2 GHz
	4.2<f<6 GHz
	
	
	
	f<3 GHz
	3<f<4.2 GHz
	4.2<f<6 GHz

	Stage 2: DUT measurement
	　

	A1-1
	Positioning misalignment between the AAS BS and the reference antenna
	0.03
	0.03
	0.03
	Rectangular
	1.73
	1
	0.02
	0.02
	0.02

	A1-2
	Pointing misalignment between the AAS BS and the receiving antenna
	0.3
	0.3
	0.3
	Rectangular
	1.73
	1
	0.17
	0.17
	0.17

	A1-3
	Quality of quiet zone
	0.1
	0.1
	0.1
	Gaussian
	1.00
	1
	0.10
	0.10
	0.10

	A1-4a
	Polarization mismatch between the AAS BS and the receiving antenna
	0.01
	0.01
	0.01
	Rectangular
	1.73
	1
	0.01
	0.01
	0.01

	A1-5
	Mutual coupling between the AAS BS and the receiving antenna
	0
	0
	0
	Rectangular
	1.73
	1
	0.00
	0.00
	0.00

	A1-6
	Phase curvature
	0.05
	0.05
	0.05
	Gaussian
	1.00
	1
	0.05
	0.05
	0.05

	C1-1
	RF power measurement equipment (e.g. spectrum analyzer, power meter)
	0.14
	0.26
	0.26
	Gaussian
	1.00
	1
	0.14
	0.26
	0.26

	A1-7
	Impedance mismatch in the receiving chain
	0.14
	0.33
	0.33
	U-shaped
	1.41
	1
	0.10
	0.23
	0.23

	A1-8
	Random uncertainty
	0.1
	0.1
	0.1
	Rectangular
	1.73
	1
	0.06
	0.06
	0.06

	Stage 1: Calibration measurement
	　

	A1-9
	Impedance mismatch between the receiving antenna and the network analyzer
	0.05
	0.05
	0.05
	U-shaped
	1.41
	1
	0.04
	0.04
	0.04

	A1-10
	Positioning and pointing misalignment between the reference antenna and the receiving antenna
	0.01
	0.01
	0.01
	Rectangular
	1.73
	1
	0.01
	0.01
	0.01

	A1-11
	Impedance mismatch between the reference antenna and the network analyzer.
	0.05
	0.05
	0.05
	U-shaped
	1.41
	1
	0.04
	0.04
	0.04

	A1-3
	Quality of quiet zone
	0.1
	0.1
	0.1
	Gaussian
	1.00
	1
	0.10
	0.10
	0.10

	A1-4b
	Polarization mismatch between the reference antenna and the receiving antenna
	0.01
	0.01
	0.01
	Rectangular
	1.73
	1
	0.01
	0.01
	0.01

	A1-5
	Mutual coupling between the reference antenna and the receiving antenna
	0
	0
	0
	Rectangular
	1.73
	1
	0.00
	0.00
	0.00

	A1-6
	Phase curvature
	0.05
	0.05
	0.05
	Gaussian
	1.00
	1
	0.05
	0.05
	0.05

	C1-3
	Uncertainty of the network analyzer
	0.13
	0.2
	0.2
	Gaussian
	1.00
	1
	0.13
	0.20
	0.20

	A1-12
	Influence of the reference antenna feed cable
	0.05
	0.05
	0.05
	Rectangular
	1.73
	1
	0.03
	0.03
	0.03

	A1-13
	Reference antenna feed cable loss measurement uncertainty
	0.06
	0.06
	0.06
	Gaussian
	1.00
	1
	0.06
	0.06
	0.06

	A1-14
	Influence of the receiving antenna feed cable
	0.05
	0.05
	0.05
	Rectangular
	1.73
	1
	0.03
	0.03
	0.03

	C1-4
	Uncertainty of the absolute gain of the reference antenna
	0.50
	0.43
	0.43
	Rectangular
	1.73
	1
	0.29
	0.25
	0.25

	A1-15
	Uncertainty of the absolute gain of the receiving antenna
	0
	0
	0
	Rectangular
	1.73
	1
	0.00
	0.00
	0.00

	Combined standard uncertainty (1σ) [dB]
	0.44
	0.54
	0.54

	Expanded uncertainty (1.96σ - confidence interval of 95 %) [dB]
	0.87
	1.06
	1.06



[bookmark: _Toc31837180]9.2.2.4	MU value derivation, FR2
Table 9.2.2.4-1 captures derivation of the expanded measurement uncertainty values for EIRP accuracy measurements in Indoor Anechoic Chamber (Normal test conditions, FR2).
Table 9.2.2.4-1: Indoor Anechoic Chamber measurement uncertainty value derivation for EIRP accuracy measurements, Normal test conditions, FR2
--- Next change ---
[bookmark: _Toc21086247][bookmark: _Toc29768683][bookmark: _Toc31837186]9.2.3.3	MU value derivation, FR1
Table 9.2.3.3-1 captures derivation of the expanded measurement uncertainty values for EIRP accuracy measurements in CATR (Normal test conditions, FR1).
Table 9.2.3.3-1: CATR MU value derivation for EIRP accuracy measurements, Normal test conditions, FR1
	CATR

	UID
	Uncertainty source
	Uncertainty value
	Distribution of the probability
	Divisor based on distribution shape
	ci
	Standard uncertainty ui [dB]

	
	
	f<3 GHz
	3<f<4.2 GHz
	4.2<f<6 GHz
	
	
	
	f<3 GHz
	3<f<4.2 GHz
	4.2<f<6 GHz

	Stage 2: DUT measurement
	　

	A2-1a
	Misalignment DUT & pointing error for EIRP
	0.00
	0.00
	0.00
	Exp. normal
	2.00
	1
	0.00
	0.00
	0.00

	C1-1
	RF power measurement equipment (e.g. spectrum analyzer, power meter)
	0.14
	0.26
	0.26
	Gaussian
	1.00
	1
	0.14
	0.26
	0.26

	A2-2a
	Standing wave between DUT and test range antenna
	0.21
	0.21
	0.21
	U-shaped
	1.41
	1
	0.15
	0.15
	0.15

	A2-3
	RF leakage (SGH connector terminated & test range antenna connector cable terminated)
	0.00
	0.00
	0.00
	Normal
	1.00
	1
	0.00
	0.00
	0.00

	A2-4a
	QZ ripple DUT
	0.09
	0.09
	0.09
	Normal 
	1.00
	1
	0.09
	0.09
	0.09

	A2-12
	Frequency flatness
	0.25
	0.25
	0.25
	Normal 
	1.00
	1
	0.25
	0.25
	0.25

	Stage 1: Calibration measurement
	　

	C1-3
	Uncertainty of the network analyzer
	0.13
	0.20
	0.20
	Gaussian
	1.00
	1
	0.13
	0.20
	0.00

	A2-6
	Mismatch of receiver chain
	0.13
	0.33
	0.33
	U-shaped
	1.41
	1
	0.09
	0.23
	0.23

	A2-3
	Insertion loss variation of receiver chain
	0.18
	0.18
	0.18
	Rectangular
	1.73
	1
	0.10
	0.10
	0.10

	A2-3
	RF leakage (SGH connector terminated & test range antenna connector cable terminated)
	0.00
	0.00
	0.00
	Normal
	1.00
	1
	0.00
	0.00
	0.00

	C1-4
	Influence of the calibration antenna feed cable:
	0.02
	0.02
	0.02
	U-shaped
	1.41
	1
	0.02
	0.02
	0.02

	C1-4
	Uncertainty of the absolute gain of the reference antenna
	0.50
	0.43
	0.43
	Rectangular
	1.73
	1
	0.29
	0.25
	0.25

	A2-1b
	Misalignment positioning system
	0.00
	0.00
	0.00
	Exp. normal 
	2.00
	1
	0.00
	0.00
	0.00

	A2-9
	Misalignment of calibration antenna and test range antenna
	0.50
	0.50
	0.50
	Exp. normal
	2.00
	1
	0.25
	0.25
	0.25

	A2-2b
	Rotary Joints
	0.05
	0.05
	0.05
	U-shaped
	1.41
	1
	0.03
	0.03
	0.03

	A2-4b
	Standing wave between calibration antenna and test range antenna
	0.09
	0.09
	0.09
	U-shaped
	1.41
	1
	0.06
	0.06
	0.06

	A2-11
	QZ ripple calibration antenna
	0.01
	0.01
	0.01
	Normal
	1.00
	1
	0.01
	0.01
	0.01

	A2-13
	Switching uncertainty
	0.26
	0.26
	0.26
	Rectangular
	1.73
	1
	0.15
	0.15
	0.15

	Combined standard uncertainty (1σ) [dB]
	0.57
	0.65
	0.61

	Expanded uncertainty (1.96σ - confidence interval of 95 %) [dB]
	1.11
	1.27
	1.20



--- Next change ---
[bookmark: _Toc31837187]9.2.3.4	MU value derivation, FR2
The MU assessment was carried out using a CATR chamber only however other chamber types are not precluded if suitable MU assessment is done.
A CATR MU budget was assessed in order to determine acceptable MU for the EIRP accuracy measurement in FR2. The CATR test setup and calibration and measurement procedures for FR2 are expected to be similar to those of FR1, although the test chamber dimensions and associated MU values will scale due to the shorter wavelengths and larger relative array apertures.
Table 9.2.3.4-1 captures derivation of the expanded measurement uncertainty values for EIRP accuracy measurements in CATR (Normal test conditions, FR2).
Table 9.2.3.4-1: CATR MU value derivation for EIRP accuracy measurements, Normal test conditions, FR2
	CATR

	UID
	Uncertainty source
	Uncertainty value
	Distribution of the probability
	Divisor based on distribution shape
	ci
	Standard uncertainty ui [dB]

	
	
	24.25<f
<29.5GHz
	37<f
<40GHz
	
	
	
	24.25<f
<29.5GHz
	37<f
<40GHz

	Stage 2: DUT measurement

	A2-1a
	Misalignment  DUT & pointing error (EIRP)
	0.20
	0.20
	Exp. normal
	2.00
	1
	0.10
	0.10

	C1-7
	RF power measurement equipment (e.g. spectrum analyzer, power meter) -High power
	0.50
	0.70
	 Normal
	1.00
	1
	0.50
	0.70

	A2-2a
	Standing wave between DUT and test range antenna
	0.03
	0.03
	U-shaped
	1.41
	1
	0.02
	0.02

	A2-3
	RF leakage, test range antenna cable connector terminated.
	0.01
	0.01
	Normal
	1.00
	1
	0.01
	0.01

	A2-4a
	QZ ripple with DUT
	0.40
	0.40
	Normal 
	1.00
	1
	0.40
	0.40

	A2-12
	Frequency flatness
	0.25
	0.25
	Normal
	1.00
	1
	0.25
	0.25

	Stage 1: Calibration measurement

	C1-3
	Network Analyzer
	0.30
	0.30
	 Normal
	1.00
	1
	0.30
	0.30

	A2-5a
	Mismatch of receiver chain
	0.43
	0.57
	U-shaped
	1.41
	1
	0.30
	0.40

	A2-6
	Insertion loss variation in receiver chain
	0.00
	0.00
	Rectangular
	1.73
	1
	0.00
	0.00

	A2-3
	RF leakage, (SGH connector terminated & test range antenna connector cable terminated)
	0.01
	0.01
	Normal
	1.00
	1
	0.01
	0.01

	A2-7
	Influence of the calibration antenna feed cable
	0.21
	0.29
	U-shaped
	1.41
	1
	0.15
	0.21

	C1-4
	SGH Calibration uncertainty
	0.52
	0.52
	Rectangular
	1.73
	1
	0.30
	0.30

	A2-8
	Misalignment  positioning system
	0.00
	0.00
	Exp. normal 
	2.00
	1
	0.00
	0.00

	A2-1b
	Misalignment of calibration antenna and test range antenna
	0.00
	0.00
	Exp. normal
	2.00
	1
	0.00
	0.00

	A2-9
	Rotary joints
	0.00
	0.00
	U-shaped
	1.41
	1
	0.00
	0.00

	A2-2b
	Standing wave between calibration antenna and test range antenna
	0.09
	0.09
	U-shaped
	1.41
	1
	0.06
	0.06

	A2-4b
	QZ ripple calibration antenna
	0.01
	0.01
	Normal
	1.00
	1
	0.01
	0.01

	A2-11
	Switching uncertainty
	0.10
	0.10
	Rectangular
	1.73
	1
	0.06
	0.06

	Combined standard uncertainty (1σ) [dB]
	0.89
	1.06

	Expanded uncertainty (1.96σ - confidence interval of 95 %) [dB]
	1.74
	2.07



--- Next change ---
[bookmark: _Toc31837193][bookmark: _Toc21086248][bookmark: _Toc29768684]9.2.4.3	MU value derivation, FR1 
Table 9.2.4.3-1 captures derivation of the expanded measurement uncertainty values for EIRP accuracy measurements in One Dimensional Compact Range.
Table 9.2.4.3-1: One Dimensional Compact Range MU value derivation for EIRP accuracy measurements, FR1
	One Dimensional Compact Range Chamber 

	　
	　
	Uncertainty value
	Distribution of the probability
	Divisor based on distribution shape
	ci
	Standard uncertainty ui [dB]

	　
	　
	f<3 GHz
	3<f<4.2 GHz
	4.2<f<6 GHz
	
	
	
	f<3 GHz
	3<f<4.2 GHz
	4.2<f<6 GHz

	Stage 2: DUT measurement

	A4-1
	Misalignment  DUT and pointing error
	0.00
	0.00
	0.00
	Exp. normal
	2.00
	1
	0.00
	0.00
	0.00

	A4-2a
	Standing wave between DUT and test range antenna
	0.18
	0.18
	0.18
	U-shaped
	1.41
	1
	0.13
	0.13
	0.13

	A4-3a
	Quiet zone ripple DUT
	0.03
	0.03
	0.03
	Gaussian
	1.00
	1
	0.03
	0.03
	0.03

	A4-4a
	Phase curvature AAS
	0.01
	0.01
	0.01
	Gaussian
	1.00
	1
	0.01
	0.01
	0.01

	A4-5a
	Polarization mismatch between DUT and receiving antenna
	0.05
	0.05
	0.05
	Rectangular
	1.73
	1
	0.03
	0.03
	0.03

	A4-6a
	Mutual coupling between DUT and receiving antenna
	0.00
	0.00
	0.00
	Rectangular
	1.73
	1
	0.00
	0.00
	0.00

	C1-1
	RF power measurement equipment (e.g. spectrum analyzer, power meter)
	0.14
	0.26
	0.26
	Gaussian
	1.00
	1
	0.14
	0.26
	0.26

	A4-7
	Impedance mismatch in receiving chain
	0.01
	0.01
	0.01
	U-shaped
	1.41
	1
	0.00
	0.01
	0.01

	A4-8a
	RF leakage (DUT connector terminated and test range antenna connector cable terminated)
	0.00
	0.00
	0.00
	Gaussian
	1.00
	1
	0.00
	0.00
	0.00

	Stage 1: Calibration measurement

	A4-9
	Misalignment  positioning system
	0.00
	0.00
	0.00
	Exp. normal 
	2.00
	1
	0.00
	0.00
	0.00

	A4-10
	Pointing error between reference antenna and test range antenna
	0.00
	0.00
	0.00
	Rectangular
	1.73
	1
	0.00
	0.00
	0.00

	A4-11
	Impedance mismatch in path to reference antenna
	0.05
	0.05
	0.05
	U-shaped
	1.41
	1
	0.04
	0.04
	0.04

	A4-12
	Impedance mismatch in path to compact probe
	0.03
	0.03
	0.03
	U-shaped
	1.41
	1
	0.02
	0.02
	0.02

	A4-2b
	Standing wave between reference antenna and receiving antenna
	0.09
	0.09
	0.09
	U-shaped
	1.41
	1
	0.06
	0.06
	0.06

	A4-3b
	Quiet zone ripple reference antenna
	0.18
	0.18
	0.18
	Gaussian
	1.00
	1
	0.18
	0.18
	0.18

	A4-4b
	Phase curvature refernce antenna
	0.00
	0.00
	0.00
	Gaussian
	1.00
	1
	0.00
	0.00
	0.00

	A4-5b
	Polarization mismatch between reference antenna and receiving antenna
	0.05
	0.05
	0.05
	Rectangular
	1.73
	1
	0.03
	0.03
	0.03

	A4-6a
	Mutual coupling between reference antenna and receiving antenna
	0.00
	0.00
	0.00
	Rectangular
	1.73
	1
	0.00
	0.00
	0.00

	C1-1
	RF power measurement equipment (e.g. spectrum analyzer, power meter)
	0.14
	0.26
	0.26
	Gaussian
	1.00
	1
	0.14
	0.26
	0.26

	A4-13
	Influence of the reference antenna feed cable (flexing cables, adapters, attenuators, connector repeatability)
	0.08
	0.08
	0.08
	Rectangular
	1.73
	1
	0.05
	0.05
	0.05

	A4-14
	Mismatch of receiver chain
	0.20
	0.30
	0.30
	U-shaped
	1.41
	1
	0.14
	0.21
	0.21

	A4-15
	Insertion loss of receiver chain
	0.18
	0.18
	0.18
	Rectangular
	1.73
	1
	0.10
	0.10
	0.10

	C1-4
	Uncertainty of the absolute gain of the reference antenna
	0.50
	0.43
	0.43
	Rectangular
	1.73
	1
	0.29
	0.25
	0.25

	A4-8b
	RF leakage (SGH connector terminated and test range antenna connector cable terminated.
	0.00
	0.00
	0.00
	Gaussian
	1.00
	1
	0.00
	0.00
	0.00

	Combined standard uncertainty (1σ) [dB]
	0.46
	0.56
	0.56

	Expanded uncertainty (1.96σ - confidence interval of 95 %) [dB]
	0.90
	1.10
	1.10




--- Next change ---
[bookmark: _Toc31837199]9.2.5.3	MU value derivation, FR1
Table 9.2.5.3-1 captures derivation of the expanded measurement uncertainty values for EIRP accuracy measurements in Near Field Test Range.

Standard uncertainty values for the signal generator, network analyzer and reference antenna are according to the test equipment uncertainty values, as captured in annex C.
Table 9.2.5.3-1: NFTR measurement uncertainty value derivation for EIRP accuracy measurements, FR1
	Near field

	UID
	Uncertainty source
	Uncertainty value
	Distribution of the probability
	Divisor based on distribution shape
	ci
	Standard uncertainty ui [dB]

	
	
	f<3 GHz
	3<f<4.2 GHz
	4.2<f<6 GHz
	
	
	
	f<3 GHz
	3<f<4.2 GHz
	4.2<f<6 GHz

	Stage 2: DUT measurement
	　

	A3-1
	Axes Intersection
	0.00
	0.00
	0.00
	Gaussian
	1.00
	1
	0.00
	0.00
	0.00

	A3-2
	Axes Orthogonality
	0.00
	0.00
	0.00
	Gaussian
	1.00
	1
	0.00
	0.00
	0.00

	A3-3
	Horizontal Pointing
	0.00
	0.00
	0.00
	Gaussian
	1.00
	1
	0.00
	0.00
	0.00

	A3-4
	Probe Vertical Position
	0.00
	0.00
	0.00
	Gaussian
	1.00
	1
	0.00
	0.00
	0.00

	A3-5
	Probe H/V pointing
	0.00
	0.00
	0.00
	Gaussian
	1.00
	1
	0.00
	0.00
	0.00

	A3-6
	Measurement Distance
	0.00
	0.00
	0.00
	Gaussian
	1.00
	1
	0.00
	0.00
	0.00

	A3-7
	Amplitude and Phase Drift
	0.00
	0.00
	0.00
	Gaussian
	1.00
	1
	0.00
	0.00
	0.00

	A3-8
	Amplitude and Phase Noise
	0.02
	0.02
	0.02
	Gaussian
	1.00
	1
	0.02
	0.02
	0.02

	A3-9
	Leakage and Crosstalk
	0.00
	0.00
	0.00
	Gaussian
	1.00
	1
	0.00
	0.00
	0.00

	A3-10
	Amplitude Non-Linearity
	0.04
	0.04
	0.04
	Gaussian
	1.00
	1
	0.04
	0.04
	0.04

	A3-11
	Amplitude and Phase Shift in rotary joints
	0.00
	0.00
	0.00
	Gaussian
	1.00
	1
	0.00
	0.00
	0.00

	A3-12
	Channel Balance Amplitude and Phase
	0.00
	0.00
	0.00
	Gaussian
	1.00
	1
	0.00
	0.00
	0.00

	A3-13
	Probe Polarization Amplitude and Phase
	0.00
	0.00
	0.00
	Gaussian
	1.00
	1
	0.00
	0.00
	0.00

	A3-14
	Probe Pattern Knowledge
	0.00
	0.00
	0.00
	Gaussian
	1.00
	1
	0.00
	0.00
	0.00

	A3-15
	Multiple Reflections
	0.00
	0.00
	0.00
	Gaussian
	1.00
	1
	0.00
	0.00
	0.00

	A3-16
	Room Scattering
	0.09
	0.09
	0.09
	Gaussian
	1.00
	1
	0.09
	0.09
	0.09

	A3-17
	DUT support Scattering
	0.00
	0.00
	0.00
	Gaussian
	1.00
	1
	0.00
	0.00
	0.00

	A3-18
	Scan Area Truncation
	0.00
	0.00
	0.00
	Gaussian
	1.00
	1
	0.00
	0.00
	0.00

	A3-19
	Sampling Point Offset
	0.01
	0.01
	0.01
	Gaussian
	1.00
	1
	0.01
	0.01
	0.01

	A3-20
	Spherical Mode Truncation
	0.02
	0.02
	0.02
	Gaussian
	1.00
	1
	0.02
	0.02
	0.02

	A3-21
	Positioning
	0.03
	0.03
	0.03
	Rectangular
	1.73
	1
	0.02
	0.02
	0.02

	A3-22
	Probe Array Uniformity
	0.06
	0.06
	0.06
	Gaussian
	1.00
	1
	0.06
	0.06
	0.06

	A3-23
	Mismatch of receiver chain 
	0.28
	0.28
	0.28
	U-Shaped
	1.41
	1
	0.20
	0.20
	0.20

	A3-24
	Insertion loss of receiver chain
	0.00
	0.00
	0.00
	Gaussian
	1.00
	1
	0.00
	0.00
	0.00

	A3-25
	Uncertainty of the absolute gain of the probe antenna
	0.00
	0.00
	0.00
	Gaussian
	1.00
	1
	0.00
	0.00
	0.00

	C1-1
	RF power measurement equipment (e.g. spectrum analyzer, power meter)
	0.14
	0.26
	0.26
	Gaussian
	1.00
	1
	0.14
	0.26
	0.26

	A3-26
	Measurement repeatability - positioning repeatability
	0.15
	0.15
	0.15
	Gaussian
	1.00
	1
	0.15
	0.15
	0.15

	A3-33
	Test system frequency flatness
	0.25
	0.25
	0.25
	Normal 
	1.00
	1
	0.25
	0.25
	0.25

	Stage 1: Calibration measurement
	　

	C1-3
	Uncertainty of the network analyzer
	0.13
	0.20
	0.20
	Gaussian
	1.00
	1
	0.13
	0.20
	0.20

	A3-27
	Mismatch of receiver chain
	0.00
	0.00
	0.00
	Gaussian
	1.00
	1
	0.00
	0.00
	0.00

	A3-28
	Insertion loss of receiver chain
	0.00
	0.00
	0.00
	Gaussian
	1.00
	1
	0.00
	0.00
	0.00

	A3-29
	Mismatch in the connection of the calibration antenna
	0.02
	0.02
	0.02
	U-Shaped
	1.41
	1
	0.01
	0.01
	0.01

	A3-30
	Influence of the calibration antenna feed cable
	0.00
	0.00
	0.00
	Gaussian
	1.00
	1
	0.00
	0.00
	0.00

	A3-31
	Influence of the probe antenna cable
	0.00
	0.00
	0.00
	Gaussian
	1.00
	1
	0.00
	0.00
	0.00

	C1-4
	Uncertainty of the absolute gain of the reference antenna
	0.50
	0.43
	0.43
	Rectangular
	1.73
	1
	0.29
	0.25
	0.25

	A3-32
	Short term repeatability
	0.09
	0.09
	0.09
	Gaussian
	1.00
	1
	0.09
	0.09
	0.09

	Combined standard uncertainty (1σ) [dB]
	0.52
	0.56
	0.56

	Expanded uncertainty (1.96σ - confidence interval of 95 %) [dB]
	1.01
	1.10
	1.10



--- Next change ---
[bookmark: _Toc21086253][bookmark: _Toc29768690][bookmark: _Toc31837205]9.2.6.3	MU value derivation, FR1
Table 9.2.6.3-1 captures derivation of the expanded measurement uncertainty values for EIRP accuracy measurements in PWS.
Table 9.2.6.3-1: PWS measurement uncertainty value derivation for EIRP accuracy measurements, FR1
	Plane wave synthesizer

	UID
	Uncertainty source
	Uncertainty value
	Distribution of the probability
	Divisor based on distribution shape
	ci
	Standard uncertainty ui [dB]

	
	
	f<3 GHz
	3<f<4.2 GHz
	4.2<f<6 GHz
	
	
	
	f<3 GHz
	3<f<4.2 GHz
	4.2<f<6 GHz

	Stage 2: DUT measurement

	A7-1a
	Misalignment DUT & pointing error
	0.10
	0.10
	0.10
	Rectangular
	1.73
	1
	0.06
	0.06
	0.06

	C1-1
	RF power measurement equipment (e.g. spectrum analyzer, power meter)
	0.14
	0.26
	0.26
	Gaussian
	1.00
	1
	0.14
	0.26
	0.26

	A7-2a
	Longitudinal position uncertainty (i.e. standing wave and imperfect field synthesis) for DUT antenna
	0.05
	0.14
	0.14
	Rectangular
	1.73
	1
	0.03
	0.08
	0.08

	A7-3
	RF leakage (calibration antenna connector terminated)
	0.09
	0.09
	0.09
	Normal
	1.00
	1
	0.09
	0.09
	0.09

	A7-4a
	QZ ripple with DUT
	0.42
	0.43
	0.43
	Rectangular
	1.73
	1
	0.24
	0.25
	0.25

	A7-5
	Miscellaneous Uncertainty
	0.00
	0.00
	0.00
	Normal
	1.00
	1
	0.00
	0.00
	0.00

	A7-14
	System non-linearity
	0.06
	0.06
	0.06
	Rectangular
	1.73
	1
	0.04
	0.04
	0.04

	A7-13
	Frequency Flatness
	0.13
	0.13
	0.13
	Rectangular
	1.73
	1
	0.08
	0.08
	0.08

	Stage 1: Calibration measurement

	C1-3
	Uncertainty of the network analyzer
	0.13
	0.20
	0.20
	Gaussian
	1.00
	1
	0.13
	0.20
	0.20

	A7-6
	Mismatch (i.e. reference antenna, network analyzer and reference cable)
	0.13
	0.33
	0.33
	U-shaped
	1.41
	1
	0.09
	0.23
	0.23

	A7-7
	Insertion loss variation 
	0.18
	0.18
	0.18
	Rectangular
	1.73
	1
	0.10
	0.10
	0.10

	A7-3
	RF leakage (calibration antenna connector terminated)
	0.09
	0.09
	0.09
	Normal
	1.00
	1
	0.09
	0.09
	0.09

	A7-8
	Influence of the calibration antenna feed cable
	0.10
	0.10
	0.10
	Rectangular
	1.73
	1
	0.06
	0.06
	0.06

	C1-4
	Uncertainty of the absolute gain of the reference antenna
	0.50
	0.43
	0.43
	Rectangular
	1.73
	1
	0.29
	0.25
	0.25

	A7-9
	Misalignment of positioning system
	0.00
	0.00
	0.00
	Exp. normal 
	2.00
	1
	0.00
	0.00
	0.00

	A7-1b
	Misalignment of calibration antenna & pointing error
	0.05
	0.05
	0.05
	Rectangular
	1.73
	1
	0.03
	0.03
	0.03

	A7-10
	Rotary joints
	0.00
	0.00
	0.00
	U-shaped
	1.73
	1
	0.00
	0.00
	0.00

	A7-2b
	Longitudinal position uncertainty (i.e. standing wave and imperfect field synthesis) for calibration antenna
	0.12
	0.12
	0.12
	Rectangular
	1.73
	1
	0.07
	0.07
	0.07

	A7-4a
	QZ ripple with calibration antenna
	0.20
	0.20
	0.20
	Rectangular
	1.73
	1
	0.12
	0.12
	0.12

	A7-11
	Switching uncertainty
	0.02
	0.02
	0.02
	Rectangular
	1.73
	1
	0.01
	0.01
	0.01

	A7-12
	Field repeatability
	0.06
	0.12
	0.12
	Normal
	1.00
	1
	0.06
	0.12
	0.12

	Combined standard uncertainty (1σ) [dB]
	0.50
	0.60
	0.60

	Expanded uncertainty (1.96σ - confidence interval of 95 %) [dB]
	0.98
	1.18
	1.18



--- Next change ---
[bookmark: _Toc31837206]9.2.7	Maximum accepted test system uncertainty
Maximum test system uncertainties derivation methodology was described in subclause 5.1. The maximum accepted test system uncertainty values was derived based on test system specific values.
According to the methodology referred above, the common maximum accepted test system uncertainty values for the EIRP accuracy test can be derived from values captured in table 9.2.7-1, separately for each of the defined frequency ranges. The common maximum accepted test system uncertainty values are applicable for all test methods addressing EIRP accuracy test requirement in Normal test conditions. Based on input values in table 9.2.7-1, the expanded uncertainty ue (1.96σ - confidence interval of 95 %) values were derived for frequency ranges as below:
· For the frequency range up to 4.2 GHz (with the breakdown point at 3 GHz), the same MU values as for E‑UTRA in TS 37.145-2 [4] were adopted also for NR operation below 4.2 GHz. It is expected that the test chamber setup, calibration and measurement procedures for E-UTRA and NR will be highly similar. All uncertainty factors were judged to be the same. The MU value was thus agreed to be 1.1 dB for up to 3 GHz bands.
· For the frequency range 4.2 - 6 GHz, all MU factors including instrumentation related MU were judged to be the same as for the 3 - 4.2 GHz range, and thus the total MU for 4.2 – 6 GHz is the same as for 3 - 4.2 GHz. This assessment was made under the assumption of testing BS designed for licensed spectrum; for unlicensed spectrum the MU may differ. The MU value was thus agreed to be 1.3 dB for 3 – 6 GHz bands. The MU in 4.2 - 6 GHz is valid for BS designed to operate in licensed spectrum.
· Based on CATR inputs in subcluase 9.2.3.4, for the frequency range 24.25 < f < 29.5 GHz the MU was decided to be 1.7 dB.
· Based on CATR inputs in subcluase 9.2.3.4, for the frequency range 37 < f < 40 GHz the MU was decided to be 2.0 dB.
Table 9.2.7-1: OTA test system specific measurement uncertainty values for the EIRP accuracy, FR1, Normal test conditions
	　
	Expanded uncertainty [dB]

	
	f<3 GHz
	3<f<4.2 GHz
	4.2<f<6 GHz

	Indoor Anechoic Chamber
	0.87
	1.06
	1.06

	Compact Antenna Test Range
	1.11
	1.27
	1.20

	One Dimensional Compact Range Chamber
	0.90
	1.10
	1.10

	Near Field Test Range
	1.01
	1.10
	1.10

	PWS
	0.98
	1.18
	1.18

	Common maximum accepted test system uncertainty
	1.10
	1.30
	1.30



Table 9.2.7-2: OTA test system specific measurement uncertainty values for the EIRP accuracy, FR2, Normal test conditions
	　
	Expanded uncertainty [dB]

	
	24.25<f
<29.5GHz
	37<f
<40GHz

	Indoor Anechoic Chamber
	　
	　

	Compact Antenna Test Range
	1.74
	2.07

	One Dimensional Compact Range Chamber
	　
	　

	Near Field Test Range
	　
	　

	PWS
	　
	　

	Agreed value
	1.70
	2.00



	
	Expanded uncertainty ue (dB)

	
	f ≦ 3 GHz
	3GHz < f  ≦ 6 GHz
	24.25 < f < 29.5 GHz
	37 < f < 40 GHz

	Indoor Anechoic Chamber
	
	
	
	

	Compact Antenna Test Range
	
	
	
	

	One Dimensional Compact Range Chamber
	
	
	
	

	Near Field Test Range
	
	
	
	

	PWS
	
	
	
	

	Common maximum accepted test system uncertainty
	
	
	
	



An overview of the MU values for all the requirements is captured in clause 16. 
[bookmark: _Toc478460626][bookmark: _Toc31837207]9.2.8	Test Tolerance for EIRP accuracy, Normal test conditions
Considering the methodology described in subclause 5.1, Test Tolerance values for EIRP were derived based on values captured in subclause 9.2.7.
The TT was decided to be the same as the MU for EIRP accuracy in FR1.
The TT was decided to be the same as the MU for EIRP accuracy in FR2.
Frequency range specific Test Tolerance values for the EIRP accuracy test are defined in table 9.2.8-1.
Table 9.2.8-1: Test Tolerance values for the EIRP accuracy in Normal test conditions FR1 
	
	f ≦ 3GHz
	3GHz < f  ≦ 4.2 GHz
	4.2<f<6 GHz24.25 < f < 29.5 GHz

	Test Tolerance (dB)
	1.1
	1.3
	1.3



Table 9.2.8-2: Test Tolerance values for the EIRP accuracy in Normal test conditions FR2 
	
	24.25<f
<29.5GHz
	37<f
<40GHz

	Test Tolerance (dB)
	1.7
	2.0



An overview of the TT values for all the requirements is captured in clause 17.
--- Next change ---
[bookmark: _Toc21086395][bookmark: _Toc29768832][bookmark: _Toc31837215][bookmark: _Toc21086254][bookmark: _Toc29768691]9.3.2.3	MU value derivation
Table 9.3.2.3-1: Indoor Anechoic Chamber measurement uncertainty value derivation for EIRP accuracy measurements in Extreme test conditions 
--- Next change ---
[bookmark: _Toc21086402][bookmark: _Toc29768839][bookmark: _Toc31837221]9.3.3.4	MU value derivation, FR1
Table 9.3.3.4-1: CATR MU value derivation for EIRP accuracy measurements in Extreme test conditions
--- Next change ---
[bookmark: _Toc31837222]9.3.3.5	MU value derivation, FR2
Table 9.3.3.5-1: CATR MU value derivation for EIRP accuracy measurements in Extreme test conditions, FR2
--- Next change ---
[bookmark: _Toc31837223][bookmark: _Toc21086403][bookmark: _Toc29768840]9.3.4	Maximum accepted test system uncertainty
For the frequency range up to 4.2 GHz, the same MU values as for E-UTRA in TS 37.145-2 [4] were adopted. It is expected that the test chamber setup, calibration and measurement procedures for E-UTRA and NR will be highly similar. All uncertainty factors were judged to be the same.
For the frequency range 4.2 - 6 GHz, all MU factors, including instrumentation related MU were judged to be the same as for the 3 - 4.2 GHz range, and thus the total MU for 4.2 – 6 GHz is the same as for 3 - 4.2 GHz. This assessment was made under the assumption of testing BS designed for licensed spectrum; for unlicensed spectrum the MU may differ.
The MU value was thus agreed to be 2.5 dB for up to 3 GHz bands and 2.6 dB for 3 – 6 GHz bands. The MU in 4.2 - 6 GHz is valid for BS designed to operate in licensed spectrum.
For FR2, for the direct far field method the MU budget is very similar to the existing MU budget for the EIRP accuracy requirement. However there are a number of additional sources of uncertainty due to the environmental enclosure that need to be added to the budget. For FR2 only the CATR MU budget has been assessed however other suitable camber types are not precluded.
Based on the above evaluation, the MU was decided to be 3.1 dB for the frequency range 24.25 < f < 29.5 GHz and 3.3 dB for the frequency range 37 < f < 40 GHz.
Test system specific measurement uncertainty values for the EIRP accuracy in Extreme test conditions are summarised in table 9.3.4-1.
Table 9.3.4-1: Test system specific measurement uncertainty values for the EIRP accuracy in Extreme test conditions, FR1 
	
	Expanded uncertainty ue (dB)

	
	f ≦ 3GHz
	3GHz < f  ≦ 4.2 GHz
	4.2GHz < f  ≦ 6GHz

	Indoor Anechoic Chamber
	
	
	

	Compact Antenna Test Range
	
	
	

	Common maximum accepted test system uncertainty
	2.5
	2.6
	2.6



Table 9.3.4-2: Test system specific measurement uncertainty values for the EIRP accuracy in Extreme test conditions, FR2
	
	Expanded uncertainty ue (dB)

	
	24.25<f <29.5GHz
	37GHz < f  ≦ 40 GHz

	Compact Antenna Test Range
	
	

	Common maximum accepted test system uncertainty
	3.1
	3.3



An overview of the MU values for all the requirements is captured in clause 16. 
[bookmark: _Toc31837224]9.3.5	Test Tolerance for EIRP accuracy, Extreme test conditions
Considering the methodology described in subclause 5.1, Test Tolerance values for EIRP were derived based on values captured in subclause 9.3.4.
The TT was decided to be the same as the MU for EIRP accuracy in FR1.
The TT was decided to be the same as the MU for EIRP accuracy in FR2.
Frequency range specific Test Tolerance values for the EIRP accuracy test are defined in table 9.3.5-1.
Table 9.3.5-1: Test Tolerance values for the EIRP accuracy in Extreme test conditions, FR1 
	
	f ≦ 3GHz
	3GHz < f  ≦ 4.2 GHz
	4.2GHz < f  ≦ 6GHz

	Test Tolerance (dB)
	2.5
	2.6
	2.6



Table 9.3.5-2: Test Tolerance values for the EIRP accuracy in Extreme test conditions, FR2 
	
	24.25<f <29.5GHz
	37GHz < f  ≦ 40 GHz

	Test Tolerance (dB)
	3.1
	3.3



An overview of the TT values for all the requirements is captured in clause 17.
--- Next change ---
[bookmark: _Toc21086261][bookmark: _Toc29768698][bookmark: _Toc31837232]69.4.2.3	MU value derivation
As the DL RS power is an absolute measurement most of the uncertainties form the EIRP accuracy remain the same. Also it can be noted that the measured signal is a wanted signal and hence will be beam formed in the same way as the wanted signal, hence any errors which may be dependent on the beam shape will be the same as for the EIRP accuracy measurement.
Table 69.4.2.4-1: Indoor Anechoic Chamber measurement uncertainty value derivation for OTA E-UTRA DL RS power measurement
--- Next change ---
[bookmark: _Toc31837238][bookmark: _Toc21086268][bookmark: _Toc29768705]9.4.3.3	MU value derivation, FR1 
As the DL RS power is an absolute measurement most of the uncertainties form the EIRP accuracy remain the same. Also it can be noted that the measured signal is a wanted signal and hence will be beam formed in the same way as the wanted signal, hence any errors which may be dependent on the beam shape will be the same as for the EIRP accuracy measurement.
Table 6.4.3.4-1: CATR MU value derivation for OTA E-UTRA DL RS power measurement
--- Next change ---
[bookmark: _Toc21086276][bookmark: _Toc29768713][bookmark: _Toc31837244]9.4.4.3	MU value derivation
Table 9.4.4.3-1: NFTR measurement uncertainty value derivation for OTA E-UTRA DL RS power measurement
--- Next change ---
[bookmark: _Toc31837245][bookmark: _Toc21086277][bookmark: _Toc29768714]9.4.5	Maximum accepted test system uncertainty 
Maximum test system uncertainties derivation methodology was described in subclause 5.1. The maximum accepted test system uncertainty values was derived based on test system specific values.
According to the methodology referred above, the common maximum accepted test system uncertainty values for the OTA E-UTRA DL RS power test can be derived from values captured in table 6.4.5-1, separately for each of the defined frequency ranges. The common maximum values are applicable for all test methods addressing OTA E-UTRA DL RS power test requirement. Based on the input values, the expanded uncertainty ue (1.96σ - confidence interval of 95 %) values were derived.
Table 6.4.5-1: Test system specific measurement uncertainty values for the OTA E-UTRA DL RS power test
	
	Expanded uncertainty ue (dB)

	
	f ≦ 3GHz
	3GHz < f  ≦ 4.2 GHz
	4.2GHz < f  ≦ 6GHz

	Indoor Anechoic Chamber
	
	
	

	Compact Antenna Test Range
	
	
	

	Near Field Test Range
	
	
	

	Common maximum accepted test system uncertainty
	1.3
	1.5
	1.5



9.4.5	Test Tolerance for OTA E-UTRA DL RS power
The TT was decided to be the same as the MU in FR1
Table 9.4.5-1: Test Tolerance values for the OTA E-UTRA DL RS power 
	
	f ≦ 3GHz
	3GHz < f  ≦ 4.2 GHz
	4.2GHz < f  ≦ 6GHz

	Test Tolerance (dB)
	2.5
	2.6
	2.6



--- Next change ---
[bookmark: _Toc21086285][bookmark: _Toc29768722][bookmark: _Toc31837253]9.5.2.3	MU value derivation
As the output power dynamics are relative measurements most of the uncertainties form the EIRP accuracy cancel out as the same error will be applied to both of the measured OTA signals. 
This includes all calibration errors, misalignment errors, impedance mismatch and mutual coupling.
As the both the measured OTA signal will have the same beam pattern quiet zone errors, phase curvature errors also can be expected to be the same for both signals.
The uncertainty budget descriptions are the same as those in table 6.4.2.3-1 with the addition descriptions in tble 6.5.2.3-1.
The MU uncertainty assessment is shown in table 6.5.2.4-1, zero values have been omitted in the table for the sake of space, but still be considered as part of the budget.
Table 96.5.2.34-1: Indoor Anechoic Chamber measurement uncertainty value derivation for OTA total power dynamic range measurement

The same uncertainty assessments have been carried out for the UTRA dynamic range requirements, i.e.
- Power control steps, 
- Power control dynamic range, 
- Total power dynamic range, 
- IPDL Time mask. 
In each case the uncertainty for the conducted measurement is the same as that for the conducted MU in TS 25.141 [2] as follows:
- Power control steps, Uncertainty of conducted measurement = 0.1 dB, Expanded OTA uncertainty = 0.15 dB.
- Power control dynamic range, Uncertainty of conducted measurement = 1.1 dB, Expanded OTA uncertainty = 1.11 dB.
- Total power dynamic range, Uncertainty of conducted measurement = 0.3 dB, Expanded OTA uncertainty = 0.32 dB.
- IPDL Time mask, Uncertainty of conducted measurement = 0.7dB, Expanded OTA uncertainty = 0.71 dB.
[bookmark: _Toc21086291][bookmark: _Toc29768728]--- Next change ---
[bookmark: _Toc31837259][bookmark: _Toc21086292][bookmark: _Toc29768729]9.5.3.3	MU value derivation 
As the output power dynamics are relative measurements most of the uncertainties form the EIRP accuracy cancel out as the same error will be applied to both of the measured OTA signals. 
This includes all calibration errors, misalignment errors, impedance mismatch and mutual coupling.
As the both the measured OTA signal will have the same beam pattern quiet zone errors, phase curvature errors also can be expected to be the same for both signals.
The uncertainty budget descriptions are the same as those in table 6.4.3.3-1 with the addition descriptions in table 6.5.3.3-1.
The MU uncertainty assessment is shown in table 6.5.3.4-1, zero values have been omitted in the table for the sake of space, but still be considered as part of the budget.
Table 96.5.3.34-1: CATR MU value derivation for OTA total power dynamic range measurement

The same uncertainty assessments have been carried out for the UTRA dynamic range requirements, i.e.
· Power control steps, 
· Power control dynamic range, 
· Total power dynamic range, 
· IPDL Time mask. 
In each case the uncertainty for the conducted measurement is the same as that for the conducted MU in TS 25.141 [2] as follows:	Comment by Michal Szydelko, Huawei: Move to table
· Power control steps: Uncertainty of conducted measurement = 0.1 dB, Expanded OTA uncertainty = 0.1 dB.
· Power control dynamic range: Uncertainty of conducted measurement = 1.1 dB, Expanded OTA uncertainty = 1.1 dB. 
· Total power dynamic range: Uncertainty of conducted measurement = 0.3 dB, Expanded OTA uncertainty = 0.3 dB.
· IPDL Time mask: Uncertainty of conducted measurement = 0.7 dB, Expanded OTA uncertainty = 0.7 dB.
· [bookmark: _Toc21086298][bookmark: _Toc29768735]--- Next change ---
[bookmark: _Toc31837265][bookmark: _Toc21086299][bookmark: _Toc29768736]9.5.4.3	MU value derivation 
As the output power dynamics are relative measurements most of the uncertainties form the EIRP accuracy cancel out as the same error will be applied to both of the measured OTA signals. 
The uncertainty budget descriptions are the same as those in table 6.4.4.4-1 (excluding uncertainties from the NF to FF transformation, since the transformation is not needed) with the addition descriptions in table 6.5.4.3-1:
The MU uncertainty assessment is shown in table 6.5.4.4-1, zero values have been omitted in the table for the sake of space, but still be considered as part of the budget.
Table 69.5.4.34-1: NFTR MU value derivation for OTA E-UTRA total power dynamic range measurement
	
[bookmark: _Toc31837266][bookmark: _Toc21086301][bookmark: _Toc29768738]--- Next change ---
9.5.5	Maximum accepted test system uncertainty 
Maximum test system uncertainties derivation methodology was described in subclause 5.1. The maximum accepted test system uncertainty values was derived based on test system specific values.
According to the methodology referred above, the common maximum accepted test system uncertainty values for the OTA output power dynamics tests can be derived from values captured in tables 6.5.5-1 to 6.5.5-5, separately for each of the defined frequency ranges. The common maximum values are applicable for all test methods addressing certain OTA output power dynamics test requirement. Based on the input values, the expanded uncertainty ue (1.96σ - confidence interval of 95 %) values were derived.
The output power dynamic range MU for FR1 for up to 4.2 GHz was agreed to be the same as for eAAS. It is expected that the measurement chamber setup, calibration and measurement procedures and the MU budget will be identical for E-UTRA and NR.
Furthermore, for the frequency range 4.2 – 6 GHz, the chamber and instrument uncertainties are the same as those for the frequency range 3 – 4.2 GHz, assuming testing of a BS designed for operation in licensed spectrum. The MU value was agreed to be +/- 0.4 dB for all bands from 0 to 6 GHz.
For FR2: Similarly to FR1, since the OTA output power dynamic range requirement is a relative measurement, only the test equipment uncertainty is of importance. Based on expected test equipment uncertainty, the output power dynamic range MU for FR2 was decided to be +/- 0.4 dB (same as for FR1).
Table 9.5.5-1: Test system specific measurement uncertainty values for the OTA E-UTRA and NR dynamic range test
	
	Expanded uncertainty ue (dB)

	
	f ≦ 3GHz
	3GHz < f  ≦ 4.2 GHz
	4.2GHz < f  ≦ 6GHz

	Indoor Anechoic Chamber
	
	
	

	Compact Antenna Test Range
	
	
	

	Common maximum accepted test system uncertainty
	0.4
	0.4
	0.4



Table 9.5.5-2: Test system specific measurement uncertainty values for the UTRA power control steps test
	
	Expanded uncertainty ue (dB)

	
	f ≦ 3GHz
	3GHz < f  ≦ 4.2 GHz
	4.2GHz < f  ≦ 6GHz

	Indoor Anechoic Chamber
	
	
	

	Compact Antenna Test Range
	
	
	

	Common maximum accepted test system uncertainty
	0.1
	0.1
	0.1



Table 9.5.5-3: Test system specific measurement uncertainty values for the UTRA power control dynamic range test
	
	Expanded uncertainty ue (dB)

	
	f ≦ 3GHz
	3GHz < f  ≦ 4.2 GHz
	4.2GHz < f  ≦ 6GHz

	Indoor Anechoic Chamber
	
	
	

	Compact Antenna Test Range
	
	
	

	Common maximum accepted test system uncertainty
	1.1
	1.1
	1.1



Table 9.5.5-4: Test system specific measurement uncertainty values for the UTRA total power dynamic range test
	
	Expanded uncertainty ue (dB)

	
	f ≦ 3GHz
	3GHz < f  ≦ 4.2 GHz
	4.2GHz < f  ≦ 6GHz

	Indoor Anechoic Chamber
	
	
	

	Compact Antenna Test Range
	
	
	

	Common maximum accepted test system uncertainty
	0.3
	0.3
	0.3



Table 9.5.5-5: Test system specific measurement uncertainty values for the UTRA IPDL time mask test
	
	Expanded uncertainty ue (dB)

	
	f ≦ 3GHz
	3GHz < f  ≦ 4.2 GHz
	4.2GHz < f  ≦ 6GHz

	Indoor Anechoic Chamber
	
	
	

	Compact Antenna Test Range
	
	
	

	Common maximum accepted test system uncertainty
	0.7
	0.7
	0.7



An overview of the MU values for all the requirements is captured in clause 16. 
[bookmark: _Toc31837267]9.5.6	Test Tolerance for OTA output power dynamics
Considering the methodology described in subclause 5.1, Test Tolerance values for OTA output power dynamics were derived based on values captured in subclause 9.5.5.
The TT was decided to be the same as the MU in FR1
Frequency range specific Test Tolerance values for the OTA output power dynamic range test are defined in table 9.5.6-1:
· For FR1, the TT value was agreed to be 0.4 dB.
· For FR2, the TT value was agreed to be 0.4 dB.
Table 9.5.6-1: Test Tolerance values for the OTA output power dynamic range, FR1
	
	f ≦ 3GHz
	3GHz < f  ≦ 4.2 GHz
	4.2GHz < f  ≦ 6GHz24.25 < f < 29.5 GHz

	Test Tolerance (dB)
	0.4
	0.4
	0.4



Table 9.5.6-2: Test Tolerance values for the OTA output power dynamic range, FR1 
	
	24.25<f
<29.5GHz
	37<f
<40GHz

	Test Tolerance (dB)
	0.4
	0.4



Table 9.5.6-3: Test Tolerance values for the UTRA power control steps
	
	f ≦ 3GHz
	3GHz < f  ≦ 4.2 GHz
	4.2GHz < f  ≦ 6GHz

	Test Tolerance (dB)
	0.1
	0.1
	0.1



Table 9.5.6-4: Test Tolerance values for the UTRA power control dynamic range
	
	f ≦ 3GHz
	3GHz < f  ≦ 4.2 GHz
	4.2GHz < f  ≦ 6GHz

	Test Tolerance (dB)
	1.1
	1.1
	1.1



Table 9.5.6-5: Test Tolerance values for the UTRA total power dynamic range
	
	f ≦ 3GHz
	3GHz < f  ≦ 4.2 GHz
	4.2GHz < f  ≦ 6GHz

	Test Tolerance (dB)
	0.3
	0.3
	0.3



Table 9.5.6-6: Test Tolerance values for the UTRA IPDL time mask
	
	f ≦ 3GHz
	3GHz < f  ≦ 4.2 GHz
	4.2GHz < f  ≦ 6GHz

	Test Tolerance (dB)
	0.7
	0.7
	0.7



An overview of the TT values for all the requirements is captured in clause 17.
--- Next change ---
[bookmark: _Toc21086308][bookmark: _Toc29768745][bookmark: _Toc31837275]9.6.2.3	MU value derivation	Comment by Richard Kybett: No table here so no update- but keep section in this document for completeness
The uncertainty in the power accuracy of the OTA test chamber will not affect the frequency error uncertainty.
Possible phase variation in the chamber due to variation in the signal BW is not significant to affect the frequency error measurement uncertainty.
The conducted MU value is adopted for the OTA MU.
[bookmark: _Toc21086313][bookmark: _Toc29768750]--- Next change ---
[bookmark: _Toc31837281]9.6.3.3	MU value derivation 
The uncertainty in the power accuracy of the OTA test chamber will not affect the frequency error uncertainty.
Possible phase variation in the chamber due to variation in the signal BW is not significant to affect the frequency error measurement uncertainty.
The conducted MU value is adopted for the OTA MU.
[bookmark: _Toc21086318][bookmark: _Toc29768755]--- Next change ---
[bookmark: _Toc31837287]9.6.4.3	MU value derivation 
The uncertainty in the power accuracy of the OTA test chamber will not affect the frequency error uncertainty.
Possible phase variation in the chamber due to variation in the signal BW is not significant to affect the frequency error measurement uncertainty.
The conducted MU value is adopted for the OTA MU.
[bookmark: _Toc21086319][bookmark: _Toc29768756]--- Next change ---
[bookmark: _Toc31837288]9.6.5	Maximum accepted test system uncertainty 
The uncertainty in the power accuracy of the OTA test chamber will not affect the frequency error uncertainty.
Possible phase variation in the chamber due to variation in the signal BW is not significant to affect the frequency error measurement uncertainty. The frequency error MU is ±12 Hz.
The MU for FR1 for frequency error for up to 4.2 GHz was agreed to be the same as for eAAS. It is expected that the measurement chamber setup, calibration and measurement procedures and the MU budget will be identical for E-UTRA and NR.
Furthermore, for the frequency range 4.2 – 6 GHz, the chamber and instrument uncertainties are the same as those for the frequency range 3 – 4.2 GHz, assuming testing of a BS designed for operation in licensed spectrum.
For FR2, similarly to FR1, as long as the link budget is sufficient to provide a signal at the test equipment that is within its operating range, then the signal quality requirements MU depends only on the test equipment MU. In the beam center, for a CATR, there is sufficient link budget and thus the MU was decided based on expected test equipment performance.
The MU values are ± 12 Hz for frequency error. 
An overview of the MU values for all the requirements is captured in clause 16. 
[bookmark: _Toc31837289]9.6.6	Test Tolerance for frequency error
Considering the methodology described in subclause 5.1, Test Tolerance values for frequency error were derived based on values captured in subclause 9.67.5.
The TT values were agreed to be the same as the MU values.
Frequency range specific Test Tolerance values for the frequency error test are defined in table 9.7.6-1.
Table 9.67.6-1: Test Tolerance values for frequency error, FR1
	
	f ≦ 3GHz
	3GHz < f  ≦ 4.2 GHz
	4.2GHz < f  ≦ 6GHz24.25 < f < 29.5 GHz

	Test Tolerance (HzdB)
	12
	12
	12



Table 9.6.6-2: Test Tolerance values for frequency error, FR2
	
	24.25<f
<29.5GHz
	37<f
<40GHz

	Test Tolerance (Hz)
	12
	12



An overview of the TT values for all the requirements is captured in clause 17.
[bookmark: _Toc31837297][bookmark: _Toc21086327][bookmark: _Toc29768764]9.7.2.3	MU value derivation 
As both the wanted signal and the noise signal are at the same frequency they will be measured at the same time the requirement is effectively differential and most of the OTA chamber errors will cancel out.
The wanted signal will be beam formed and hence the errors used for the EIRP accuracy will be valid, however the co-channel noise may not be beam formed and hence could suffer different errors due to the chamber quite zone, and phase profile. These items are included in both the calibration error and the measurement error, as the requirement is differential if there is a difference between the wanted and the unwanted it will only be due to the measurement phase. The calibration errors will cancel as calibration is only done one so they will be the same for both wanted and unwanted signals.
Potentially, the EVM may vary in space due to different patterns of wanted signal and distortion. Thus for narrow beams, it may be possible that beam pointing and alignment errors could impact EVM results. 
As EVM is also dependent on the phase of the calibrated path it is possible that phase ripple in the quite zone or elsewhere, which arises due to multipath reflections, may lead to frequency ripple and cause additional EVM errors which do not appear in a power accuracy analysis as done for EIRP accuracy. 
The potential impacts of both beam pointing misalignment and scattering within the chamber on the received waveform and measurement accuracy were investigated. The potential deviation in the measured EVM arising from beam pointing errors was examined considering a worst case scenario, in which variation in space of EVM is maximal due to the ideal signal being correlated and the distortion uncorrelated; hence the impact of misalignment error would be the difference between array gain and element gain. Even in this circumstance, alignment errors of several degrees would not lead to a significant error in the measured EVM. Considering all likely chamber sizes, for E-UTRA any scattering would fall within the cyclic prefix of the OFDM symbol and hence not cause ISI. Furthermore, the likely delay spread of any scattering would relate to coherence bandwidths much larger than any UTRA/E-UTRA channel bandwidth. Even if the scattered energy would cause interference, the interference level would anyhow not lead to a significant EVM increase. Thus it was concluded that the impact scattering within the measurement chamber would be negligible.
The uncertainty causing by power variations when measuring OTA EVM is indicated in table 6.7.2.4-1:
Table 96.7.2.34-1: IAC MU value derivation for power uncertainty aspects of OTA EVM, FR1	Comment by Richard Kybett: Put this table in as I think no argument over values
	Indoor anechoic

	UID
	Uncertainty source
	Uncertainty value
	Distribution of the probability
	Divisor based on distribution shape
	ci
	Standard uncertainty ui [dB]

	
	
	f<3 GHz
	3<f<4.2 GHz
	4.2<f<6 GHz
	
	
	
	f<3 GHz
	3<f<4.2 GHz
	4.2<f<6 GHz

	Stage 2: DUT measurement
	　

	A1-3
	Quality of quiet zone
	0.1
	0.1
	0.1
	Gaussian
	1
	1
	0.10
	0.10
	0.10

	A1-6
	Phase curvature
	0.05
	0.05
	0.05
	Gaussian
	1
	1
	0.05
	0.05
	0.05

	A1-8
	Random uncertainty
	0.1
	0.1
	0.1
	Rectangular
	1.73
	1
	0.06
	0.06
	0.06

	Stage 1: Calibration measurement
	　

	Combined standard uncertainty (1σ) [dB]
	0.13
	0.13
	0.13

	Expanded uncertainty (1.96σ - confidence interval of 95 %) [dB]
	0.25
	0.25
	0.25



The indoor anechoic chamber budget is carried out without consideration of the measurement equipment as this MU is given in %, converting to dB gives, for example:
2% is equivalent to 20*log10(2/100) = -33.98 dB
If the unwanted signal is 0.25 dB higher than the wanted due to the test system then this will be degraded to -33.73 dB, and
	-33.73dB is equivalent to:	10(-33.73/20) *100 = 2.06%
Additional error due to potential phase error has not been considered however the potential increase due to then OTA test equipment is well within the contribution allowable with a 1% linear MU. 
NOTE:	Analysis of the phase uncertainties indicates that the contributions are not significant to affect the final MU value, however if future work indicates that phase or any other errors not related to amplitude calibration may affect the EVM measurement uncertainty the MU analysis may be re-examined.
[bookmark: _Toc31837303]--- Next change ---
9.7.3.3 	MU value derivation
As both the wanted signal and the noise signal are at the same frequency they will be measured at the same time the requirement is effectively differential and most of the OTA chamber errors will cancel out.
The wanted signal will be beam formed and hence the errors used for the EIRP accuracy will be valid, however the co-channel noise may not be beam formed and hence could suffer different errors due to the chamber quite zone, and phase profile. These items are included in both the calibration error and the measurement error, as the requirement is differential if there is a difference between the wanted and the unwanted it will only be due to the measurement phase. The calibration errors will cancel as calibration is only done one so they will be the same for both wanted and unwanted signals.
Potentially, the EVM may vary in space due to different patterns of wanted signal and distortion. Thus for narrow beams, it may be possible that beam pointing and alignment errors could impact EVM results. 
As EVM is also dependent on the phase of the calibrated path it is possible that phase ripple in the quite zone or elsewhere, which arises due to multipath reflections, may lead to frequency ripple and cause additional EVM errors which do not appear in a power accuracy analysis as done for EIRP accuracy. 
The potential impacts of both beam pointing misalignment and scattering within the chamber on the received waveform and measurement accuracy were investigated. The potential deviation in the measured EVM arising from beam pointing errors was examined considering a worst case scenario, in which variation in space of EVM is maximal due to the ideal signal being correlated and the distortion uncorrelated; hence the impact of misalignment error would be the difference between array gain and element gain. Even in this circumstance, alignment errors of several degrees would not lead to a significant error in the measured EVM. Considering all likely chamber sizes, for E-UTRA any scattering would fall within the cyclic prefix of the OFDM symbol and hence not cause ISI. Furthermore, the likely delay spread of any scattering would relate to coherence bandwidths much larger than any UTRA/E-UTRA channel bandwidth. Even if the scattered energy would cause interference, the interference level would anyhow not lead to a significant EVM increase. Thus it was concluded that the impact scattering within the measurement chamber would be negligible.
The uncertainty causing by power variations when measuring OTA EVM is indicated in table 6.7.3.4-1:
Table 9.7.3.34-1: CATR MU value derivation for power uncertainty aspects of OTA EVM, FR1MU value derivation for power variation aspects for OTA E-UTRA DL RS power measurement
	CATR

	UID
	Uncertainty source
	Uncertainty value
	Distribution of the probability
	Divisor based on distribution shape
	ci
	Standard uncertainty ui [dB]

	
	
	f<3 GHz
	3<f<4.2 GHz
	4.2<f<6 GHz
	
	
	
	f<3 GHz
	3<f<4.2 GHz
	4.2<f<6 GHz

	Stage 2: DUT measurement
	　

	A2-2a
	Standing wave between DUT and test range antenna
	0.21
	0.21
	0.21
	U-shaped
	1.41
	1
	0.15
	0.15
	0.15

	A2-4a
	QZ ripple DUT
	0.09
	0.09
	0.09
	Normal 
	1
	1
	0.09
	0.09
	0.09

	Stage 1: Calibration measurement
	　

	Combined standard uncertainty (1σ) [dB]
	0.18
	0.18
	0.18

	Expanded uncertainty (1.96σ - confidence interval of 95 %) [dB]
	0.34
	0.34
	0.34



The CATR budget is carried out without consideration of the measurement equipment as this MU is given in %, converting to dB gives, for example:
2% is equivalent to 20*log10(2/100) = -33.98 dB
If the unwanted signal is 0.35 dB higher than the wanted due to the test system then this will be degraded to -33.63 dB, and
	-33.63 dB is equivalent to:	10(-33.63/20) *100 = 2.08%
Additional error due to potential phase error has not been considered however the potential increase due to then OTA test equipment is well within the contribution allowable with a 1% linear MU. 
NOTE:	Analysis of the phase uncertainties indicates that the contributions are not significant to affect the final MU value, however if future work indicates that phase or any other errors not related to amplitude calibration may affect the EVM measurement uncertainty the MU analysis may be re-examined.
[bookmark: _Toc21086341][bookmark: _Toc29768778]--- Next change ---
[bookmark: _Toc31837309][bookmark: _Toc21086342][bookmark: _Toc29768779]9.7.4.3	MU value derivation 
EVM is a relative measurement given that the wanted signal and noise signal are at the same frequency and measured at the same time therefore most of the OTA anechoic chamber errors will cancel out.
Nearly all of uncertainty terms for the EVM measurement and EVM calibration are the same and hence EVM is a differential or relative measurement.   
Potentially, the EVM may vary in space due to different patterns of wanted signal and distortion. Thus for narrow beams, it may be possible that beam pointing and alignment errors could impact EVM results. The importance and impact of such effects is likely to be even smaller than for far field based measurements.
As EVM is also dependent on the phase of the calibrated path it is possible that phase ripple in the quiet zone or elsewhere, which arises due to multipath reflections, may lead to frequency ripple and cause additional EVM errors which do not appear in a power accuracy analysis as done for EIRP accuracy. Analysis of the effect of such effects is that the effects will be even smaller than for far field based measurements.
The Near Field budget is carried out without consideration of the measurement equipment therefore the MU is given in % and can be converted to dB, for example:
2% is equivalent to 20*log10(2/100) = -33.98 dB
If the unwanted signal is 0.35 dB higher than the wanted due to the test system then this will be degraded to -33.63 dB, and
	-33.63 dB is equivalent to:	10(-33.63/20) *100 = 2.08%
Additional error due to potential phase error has not been considered however the potential increase due to then OTA test equipment is well within the contribution allowable with a 1% linear MU. 
For Near Field Test Range a new measurement uncertainty term shall be added to the MU. This term will take into account the fact that in Near Field the phase pattern will sum up so that the signal level is increasing while the noise level is the same. This MU term will only cause an error in the direction of increasing the reported EVM value and not decreasing it, and will depend on the implementation of the BS.
Thus for the near field test range the MU is decided to be 1% + increase in EVM due to different wanted signal/distortion beam patterns (dependent on BS architecture).	Comment by Richard Kybett: This seems to be a badly worded repeat of the paragraph 2 above? We do not add 1% to MU so is not really correct. Hence I removed.
NOTE:	Analysis of the phase uncertainties indicates that the contributions are not significant enough to affect the final MU value, however if future work indicates that phase or any other errors not related to amplitude calibration may affect the EVM measurement uncertainty, the MU analysis may need to be re-examined.
[bookmark: _Toc21086344][bookmark: _Toc29768781]--- Next change ---
[bookmark: _Toc31837310]9.7.5	Maximum accepted test system uncertainty 
Without consideration of any phase uncertainty, the amplitude error analysis shows the conducted MU of 1% can be maintained for the OTA MU (subject to the clarification noted in the limitations clause that the reported EVM may be greater than the real EVM due to the difference between near field and far field EVM values. The extent of such a difference is dependent on the architecture of the BS). 
NOTE :	Analysis of the phase uncertainties indicates that the contributions are not significant to affect the final MU value, however if future work indicates that phase or any other errors not related to amplitude calibration may affect the EVM measurement uncertainty the MU analysis may be re-examined.
The MU for FR1 for EVM for 0 - 4.2 GHz was agreed to be the same as for eAAS. It is expected that the measurement chamber setup, calibration and measurement procedures and the MU budget will be identical for E-UTRA and NR.
Furthermore, for the frequency range 4.2 – 6 GHz, the chamber and instrument uncertainties are the same as those for the frequency range 3 – 4.2 GHz, assuming testing of a BS designed for operation in licensed spectrum.
For FR2, similarly to FR1, as long as the link budget is sufficient to provide a signal at the test equipment that is within its operating range, then the signal quality requirements MU depends only on the test equipment MU. In the beam center, for a CATR, there is sufficient link budget and thus the MU was decided based on expected test equipment performance.
The MU values are 1% for EVM. 
An overview of the MU values for all the requirements is captured in clause 16. 
[bookmark: _Toc31837311]9.7.6	Test Tolerance for EVM
Considering the methodology described in subclause 5.1, Test Tolerance values for EVM were derived based on values captured in subclause 9.7.5.
The TT values were agreed to be the same as the MU values.
Frequency range specific Test Tolerance values for the EVM test are defined in table 9.7.6-1.
Table 9.7.6-1: Test Tolerance values for EVM, FR1
	
	f ≦ 3GHz
	3GHz < f  ≦ 4.2 GHz
	4.2GHz < f  ≦ 6GHz24.25 < f < 29.5 GHz

	Test Tolerance (%dB)
	1
	1
	1



Table 9.7.6-2: Test Tolerance values for EVM, FR2
	
	24.25<f
<29.5GHz
	37<f
<40GHz

	Test Tolerance (%)
	1
	1



An overview of the TT values for all the requirements is captured in clause 17.
[bookmark: _Toc21086351][bookmark: _Toc29768788]--- Next change ---
[bookmark: _Toc31837319]9.8.2.3	MU value derivation 
The uncertainty in the power accuracy of the OTA test chamber will not affect the TAE measurement uncertainty.
Possible phase variation in the chamber due to variation in the signal BW is not significant to affect the TAE measurement uncertainty.
The conducted MU value is adopted for the OTA MU.
[bookmark: _Toc21086356][bookmark: _Toc29768793]--- Next change ---
[bookmark: _Toc31837325]9.8.3.3	MU value derivation 
The uncertainty in the power accuracy of the OTA test chamber will not affect the TAE measurement uncertainty.
Possible phase variation in the chamber due to variation in the signal BW is not significant to affect the TAE measurement uncertainty.
The conducted MU value is adopted for the OTA MU.
[bookmark: _Toc21086361][bookmark: _Toc29768798]--- Next change ---
[bookmark: _Toc31837331]9.8.4.3	MU value derivation 
Refer to subclause 6.8.3.3 for the OTA TAE measurement in CATR.
[bookmark: _Toc21086362][bookmark: _Toc29768799]--- Next change ---
[bookmark: _Toc31837332]9.8.5	Maximum accepted test system uncertainty 
The uncertainty in the power accuracy of the OTA test chamber will not affect the TAE measurement uncertainty.
Possible phase variation in the chamber due to variation in the signal BW is not significant to affect the TAE measurement uncertainty.
The conducted MU value is adopted for the OTA MU, and is ±25 ns.
The MU for FR1 for TAE for 0 - 4.2 GHz was agreed to be the same as for eAAS. It is expected that the measurement chamber setup, calibration and measurement procedures and the MU budget will be identical for E-UTRA and NR.
Furthermore, for the frequency range 4.2 – 6 GHz, the chamber and instrument uncertainties are the same as those for the frequency range 3 – 4.2 GHz, assuming testing of a BS designed for operation in licensed spectrum.
For FR2, similarly to FR1, as long as the link budget is sufficient to provide a signal at the test equipment that is within its operating range, then the signal quality requirements MU depends only on the test equipment MU. In the beam center, for a CATR, there is sufficient link budget and thus the MU was decided based on expected test equipment performance.
The MU values are 25 ns for time alignment error. 

An overview of the MU values for all the requirements is captured in clause 16. 
[bookmark: _Toc31837333]9.7.6	Test Tolerance for TAE
Considering the methodology described in subclause 5.1, Test Tolerance values for TAE were derived based on values captured in subclause 9.7.5.
The TT values were agreed to be the same as the MU values.
Frequency range specific Test Tolerance values for the TAE test are defined in table 9.7.6-1 and 9.7.6-2..
Table 9.7.6-1: Test Tolerance values for TAE, FR1
	
	f ≦ 3GHz
	3GHz < f  ≦ 4.2 GHz
	4.2GHz < f  ≦ 6GHz24.25 < f < 29.5 GHz

	Test Tolerance (dBns)
	25
	25
	25



Table 9.7.6-2: Test Tolerance values for TAE, FR2
	
	24.25<f
<29.5GHz
	37<f
<40GHz

	Test Tolerance (ns)
	25
	25



An overview of the TT values for all the requirements is captured in clause 17.
--- Next change ---
[bookmark: _Toc21086371][bookmark: _Toc29768808][bookmark: _Toc31837341]9.9.2.3	MU value derivation
The MU value is the same as the conducted value given in table 9.1-1. 
[bookmark: _Toc21086376][bookmark: _Toc29768813]--- Next change ---
[bookmark: _Toc21086378][bookmark: _Toc29768815][bookmark: _Toc31837347]9.9.3.3	MU value derivation
The MU value is the same as the conducted value given in table 9.1-1.
[bookmark: _Toc21086383][bookmark: _Toc29768820]--- Next change ---
[bookmark: _Toc21086385][bookmark: _Toc29768822][bookmark: _Toc31837353]9.9.4.3	MU value derivation
The MU value is the same as the conducted value given in table 9.1-1.
[bookmark: _Toc21086386][bookmark: _Toc29768823]--- Next change ---
[bookmark: _Toc31837354]9.9.5	Maximum accepted test system uncertainty 
For NR in FR1, the MU for the OTA occupied bandwidth depends on the roll-off of the transmitted signal and the instrument MU, not on the OTA chamber related MU. In principle, the occupied bandwidth MU was agreed to be the same as for E-UTRA/eAAS [9]. However NR covers larger BS channel bandwidths than E-UTRA, and thus additional MU relating to larger channel bandwidths were estimated. The MU was decided based on the density of power measurements within the channel bandwidth and the expected test instrument performance.
For NR in FR2, similarly to FR1, as long as the link budget is sufficient to provide a signal at the test equipment that is within its operating range, then the occupied bandwidth MU depends only on the test equipment MU. In the beam center, for a CATR, there is sufficient link budget and thus the MU was decided based on expected test equipment performance, considering the agreed density of power measurements in the frequency domain.
For E-UTRA, the OTA occupied BW MU is the same as the conducted MU and is as follows:
1.4 MHz, 3 MHz Channel BW: 30 kHz
5 MHz, 10 MHz Channel BW: 100 kHz
15 MHz, ≥20 MHz: Channel BW: 300 kHz
For NR in FR1, the MU was agreed to be:
+/- 100 kHz for BS channel bandwidths up to 10 MHz, 
+/- 300 kHz for 10 MHz < BS channel bandwidth ≤ 50 MHz, and 
+/- 300 kHz for 50 MHz < BS channel bandwidths ≤ 100 MHz.
For NR in FR2, based on expected test equipment performance, the MU for occupied bandwidth was decided to be:
+/- 600 kHz (same as for FR1 for channel bandwidths greater than 50 MHz).
An overview of the MU values for all the requirements is captured in clause 16. 
[bookmark: _Toc31837355]9.9.6	Test Tolerance for OTA occupied bandwidth
Considering the methodology described in subclause 5.1, Test Tolerance values for OTA occupied bandwidth were derived based on values captured in subclause 8.9.5.
For NR in FR1 as well as in FR2, the TT value was agreed to be 0 dBHz.
Frequency range specific Test Tolerance values for the OTA occupied bandwidth test are defined in table 8.99.6.6-1 and table 9.6.6-2.
Table 9.9.6-1: Test Tolerance values for the EIRP accuracy in Normal test conditions, FR1 
	
	f ≦ 3GHz
	3GHz < f  ≦ 4.2 GHz
	4.2GHz < f  ≦ 6GHz24.25 < f < 29.5 GHz

	Test Tolerance (dBHz)
	0
	0
	0



Table 9.9.6-2: Test Tolerance values for the EIRP accuracy in Normal test conditions, FR2
	
	24.25<f
<29.5GHz
	37<f
<40GHz

	Test Tolerance (Hz)
	0
	0



An overview of the TT values for all the requirements is captured in clause 17.
[bookmark: _Toc31837363]--- Next change ---
9.10.2.3	MU value derivation, FR2
The MU assessment was carried out using a CATR chamber only. However other chamber types are not precluded if suitable MU assessment is done.
The CATR test setup and calibration and measurement procedures for FR2 are expected to be similar to those of FR1, although the test chamber dimensions and associated MU values will scale due to the shorter wavelengths and larger relative array apertures. However, it is noted that in order to achieve the test instrument uncertainties that were assumed, calibration of the spectrum analyzer may be needed.
Table 9.10.2.3-1: Compact antenna test range uncertainty assessment for EIRP measurements for transmitter OFF power and transmitter transient period

[bookmark: _Toc31837364]--- Next change ---
9.10.3	Maximum accepted test system uncertainty 
The MU assessment was carried out using a CATR chamber only. However other chamber types are not precluded if suitable MU assessment is done.
Based on the above evaluation and root sum square combining of the dB values for the MU, the MU was decided to be 2.9 dB for the frequency range 24.25 < f < 29.5 GHz and 3.3 dB for the frequency range 37 < f < 40 GHz.
[bookmark: _Toc31837365]--- Next change ---
9.10.4	Test Tolerance for OTA TX OFF power and transmitter transient period
Considering the methodology described in subclause 5.1, Test Tolerance values for OTA TX OFF power and transmitter transient period were derived based on values captured in subclause 9.10.3.
The TT value was agreed to be the same as the MU.
Frequency range specific Test Tolerance values for the OTA TX OFF power and transmitter transient period test are defined in table 9.10.4-1.
Table 9.10.4-1: Test Tolerance values for the EIRP accuracy, FR2 
	
	24.25 < f < 29.5 GHz
	37 < f < 40 GHz

	Test Tolerance (dB)
	2.9
	3.3



An overview of the TT values for all the requirements is captured in clause 17.


[bookmark: _Toc21086478][bookmark: _Toc29768915]

[bookmark: _Toc31837469]11	In-band TRP requirements
[bookmark: _Toc21086485][bookmark: _Toc29768922]--- Next change ---
[bookmark: _Toc21086487][bookmark: _Toc29768924][bookmark: _Toc31837478]11.2.2.3	MU value derivation, FR1
Table 11.2.2.3-1 captures derivation of the expanded measurement uncertainty values for OTA BS output power measurements in Indoor Anechoic Chamber (Normal test conditions, FR1).
Table 11.2.2.3-1: IAC MU value derivation for EIRP measurement of OTA BS output power
	Indoor anechoic

	UID
	Uncertainty source
	Uncertainty value
	Distribution of the probability
	Divisor based on distribution shape
	ci
	Standard uncertainty ui [dB]

	
	
	f<3 GHz
	3<f<4.2 GHz
	4.2<f<6 GHz
	
	
	
	f<3 GHz
	3<f<4.2 GHz
	4.2<f<6 GHz

	Stage 2: DUT measurement
	　

	A1-1
	Positioning misalignment between the AAS BS and the reference antenna
	0.03
	0.03
	0.03
	Rectangular
	1.73
	1
	0.02
	0.02
	0.02

	A1-2
	Pointing misalignment between the AAS BS and the receiving antenna
	0.3
	0.3
	0.3
	Rectangular
	1.73
	1
	0.17
	0.17
	0.17

	A1-3
	Quality of quiet zone
	0.1
	0.1
	0.1
	Gaussian
	1.00
	1
	0.10
	0.10
	0.10

	A1-4a
	Polarization mismatch between the AAS BS and the receiving antenna
	0.01
	0.01
	0.01
	Rectangular
	1.73
	1
	0.01
	0.01
	0.01

	A1-5
	Mutual coupling between the AAS BS and the receiving antenna
	0
	0
	0
	Rectangular
	1.73
	1
	0.00
	0.00
	0.00

	A1-6
	Phase curvature
	0.05
	0.05
	0.05
	Gaussian
	1.00
	1
	0.05
	0.05
	0.05

	C1-1
	Uncertainty of the RF Power Measurement Equipment
	0.14
	0.26
	0.26
	Gaussian
	1.00
	1
	0.14
	0.26
	0.26

	A1-7
	Impedance mismatch in the receiving chain
	0.14
	0.33
	0.33
	U-shaped
	1.41
	1
	0.10
	0.23
	0.23

	A1-8
	Random uncertainty
	0.1
	0.1
	0.1
	Rectangular
	1.73
	1
	0.06
	0.06
	0.06

	Stage 1: Calibration measurement
	　

	A1-9
	Impedance mismatch between the receiving antenna and the network analyzer
	0.05
	0.05
	0.05
	U-shaped
	1.41
	1
	0.04
	0.04
	0.04

	A1-10
	Positioning and pointing misalignment between the reference antenna and the receiving antenna
	0.01
	0.01
	0.01
	Rectangular
	1.73
	1
	0.01
	0.01
	0.01

	A1-11
	Impedance mismatch between the reference antenna and the network analyzer.
	0.05
	0.05
	0.05
	U-shaped
	1.41
	1
	0.04
	0.04
	0.04

	A1-3
	Quality of quiet zone
	0.10
	0.10
	0.10
	Gaussian
	1.00
	1
	0.10
	0.10
	0.10

	A1-4b
	Polarization mismatch for reference antenna
	0.01
	0.01
	0.01
	Rectangular
	1.73
	1
	0.01
	0.01
	0.01

	A1-5
	Mutual coupling between the reference antenna and the receiving antenna
	0.00
	0.00
	0.00
	Rectangular
	1.73
	1
	0.00
	0.00
	0.00

	A1-6
	Phase curvature
	0.05
	0.05
	0.05
	Gaussian
	1.00
	1
	0.05
	0.05
	0.05

	C1-3
	Uncertainty of the network analyzer
	0.13
	0.20
	0.20
	Gaussian
	1.00
	1
	0.13
	0.20
	0.20

	A1-12
	Influence of the reference antenna feed cable
	0.05
	0.05
	0.05
	Rectangular
	1.73
	1
	0.03
	0.03
	0.03

	A1-13
	Reference antenna feed cable loss measurement uncertainty
	0.06
	0.06
	0.06
	Gaussian
	1.00
	1
	0.06
	0.06
	0.06

	A1-14
	Influence of the receiving antenna feed cable
	0.05
	0.05
	0.05
	Rectangular
	1.73
	1
	0.03
	0.03
	0.03

	C1-4
	Uncertainty of the absolute gain of the reference antenna
	0.50
	0.43
	0.43
	Rectangular
	1.73
	1
	0.29
	0.25
	0.25

	A1-15
	Uncertainty of the absolute gain of the receiving antenna
	0.00
	0.00
	0.00
	Rectangular
	1.73
	1
	0.00
	0.00
	0.00

	Combined standard uncertainty (1σ) [dB]
	0.44
	0.54
	0.54

	Expanded uncertainty (1.96σ - confidence interval of 95 %) [dB]
	0.87
	1.06
	1.06

	TRP Summation error
	0.75
	0.75
	0.75

	Total MU
	1.15
	1.30
	1.30



The agreed TRP summation error (SE) of 0.75 dB (see subclause 6.3.1) is then root square sum combined with the per point values to give the following result (with 95% confidence level):	Comment by Richard Kybett: The background is in sub-clause 6.3.1 and the value itself is better in the table I think – I have included in table so I think this is not necessary text.
I include the table in this 1 case so the final picture is clear
Total uncertainty f ≦ 3 GHz: 1.1 dB
Total uncertainty 3 GHz < f ≦ 4.2 GHz: 1.3 dB
[bookmark: _Toc21086492][bookmark: _Toc29768929]--- Next change ---
[bookmark: _Toc31837484][bookmark: _Toc21086494][bookmark: _Toc29768931]11.2.3.3	MU value derivation, FR1
Table 11.2.3.3-1 captures derivation of the expanded measurement uncertainty values for OTA BS output power measurements in CATR (Normal test conditions, FR1).
Table 11.2.3.3-1: CATR MU value derivation for OTA BS output power measurement, FR1

The agreed summation error (SE) of 0.75 dB (see subclause 6.3.1) is then root square sum combined with the per point values to give the following result (with 95% confidence level):
Total uncertainty f ≦ 3GHz: 1.4 dB
Total uncertainty 3GHz < f ≦ 4.2 GHz: 1.5 dB
[bookmark: _Toc31837485]--- Next change ---
11.2.3.4	MU value derivation, FR2
A CATR MU budget was assessed in order to determine acceptable MU for the EIRP accuracy measurement in FR2. The CATR test setup and calibration and measurement procedures for FR2 are expected to be similar to those of FR1, although the test chamber dimensions and associated MU values will scale due to the shorter wavelengths and larger relative array apertures.
Table 11.2.3.4-1 captures derivation of the expanded measurement uncertainty values for OTA BS output power measurements in CATR (Normal test conditions, FR2).
Table 11.2.3.4-1: CATR MU value derivation for OTA BS output power measurement, FR2

[bookmark: _Toc21086499][bookmark: _Toc29768936]--- Next change ---
[bookmark: _Toc21086501][bookmark: _Toc29768938][bookmark: _Toc31837491]11.2.4.3	MU value derivation, FR1
Table 11.2.4.3-1 captures derivation of the expanded measurement uncertainty values for OTA BS output power measurements in NFTR (Normal test conditions, FR1).
Table 11.2.4.3-1: NFTR MU value derivation for power density pattern measurement

MU for OTA BS output power is the RSS of MU per point measurements MUper-point (table 11.2.4.3-1) and TRP summation error SE (subclause 6.3):
	
For OTA BS output power measured in NFTR setup the MU is:
:  = 1.87 dB
:  = 2 dB
[bookmark: _Toc21086505][bookmark: _Toc29768942]--- Next change ---
[bookmark: _Toc31837497][bookmark: _Toc21086506][bookmark: _Toc29768943]11.2.5.3	MU value derivation, FR1
Table 11.2.5.3-1 captures derivation of the expanded measurement uncertainty values for OTA BS output power measurements in Reverberation Chamber (Normal test conditions, FR1).
Table 11.2.5.3-1: Reverberation chamber MU value derivation for OTA BS output power
[bookmark: _Toc31837498]--- Next change ---
11.2.5.4	MU value derivation, FR2
Table 11.2.5.4-1 captures derivation of the expanded measurement uncertainty values for OTA BS output power measurements in Reverberation Chamber (Normal test conditions, FR2).
Table 11.2.5.4-1: Reverberation chamber MU value derivation for OTA BS output power, FR2

[bookmark: _Toc29768950]--- Next change ---
[bookmark: _Toc31837504]11.2.6.3	MU value derivation, FR1
Table 11.2.6.3-1 captures derivation of the expanded measurement uncertainty values for OTA BS output power measurements in PWS.
Table 11.2.6.3-1: PWS MU value derivation for OTA BS output power

The agreed summation error (SE) of 0.75 dB (see subclause 6.3.1) is then root square sum combined with the per point values to give the following result (with 95% confidence level):
[bookmark: _Hlk20905922]Total uncertainty f ≦ 3 GHz: 1.22 dB.
Total uncertainty 3 GHz < f ≦ 4.2 GHz: 1.39 dB.
[bookmark: _Toc31837505][bookmark: _Toc21086509][bookmark: _Toc29768952]--- Next change ---
11.2.7	Maximum accepted test system uncertainty	Comment by Michal Szydelko, Huawei: Name to be simplified? It used to be Summary
For the frequency range up to 4.2 GHz, the same MU values as for E-UTRA were adopted [9]. It is expected that the test chamber setup, calibration and measurement procedures for E-UTRA and NR will be highly similar. All uncertainty factors were judged to be the same.
For the frequency range 4.2 - 6 GHz, all MU factors, including instrumentation related MU were judged to be the same as for the 3 - 4.2 GHz range, and thus the total MU for 4.2 – 6 GHz is the same as for 3 - 4.2 GHz. This assessment was made under the assumption of testing BS designed for licensed spectrum; for unlicensed spectrum the MU may differ.
For CATR the expanded MU is established as a root sum square combining of the dB values for the MU and the SE (see clause 12.10), the MU was decided to be 2.1 dB for the frequency range 24.25<f<29.5GHz and 2.4 dB for the frequency range 37<f<40GHz.
Maximum test system uncertainties derivation methodology was described in subclause 5.1. The maximum accepted test system uncertainty values was derived based on test system specific values.
According to the methodology referred above, the common maximum accepted test system uncertainty values for OTA BS output power test can be derived from values captured in table 11.2.7-1, derived based on the expanded uncertainty ue (1.96σ - confidence interval of 95 %) values. The common maximum accepted test system uncertainty values are applicable for all test methods addressing OTA BS output power test requirement. 
Table 11.2.7-1: Test system specific MU values for the OTA BS output power test, Normal test conditions, FR1
	
	Expanded uncertainty ue (dB)

	
	f ≦ 3GHz
	3GHz < f  ≦ 4.2 GHz
	4.2GHz < f  ≦ 6GHz24.25 < f < 29.5 GHz

	Indoor Anechoic Chamber
	1,1
	1,3
	

	Compact Antenna Test Range
	1,4
	1,5
	2.1

	Near Field chamber
	
	
	

	Reverberation chamber
	1.4
	1.46
	1.8

	Plane Wave Synthesizer
	[1.22]
	[1.39]
	

	Common maximum accepted test system uncertainty
	1.4
	1.5
	2.11.5



Table 11.2.7-2: Test system specific MU values for the OTA BS output power test, Normal test conditions, FR2
	
	Expanded uncertainty ue (dB)

	
	24.25 < f < 29.5 GHz
	37 < f < 40 GHz

	Indoor Anechoic Chamber
	
	

	Compact Antenna Test Range
	
	

	Near Field chamber
	
	

	Reverberation chamber
	
	

	Plane Wave Synthesizer
	
	

	Common maximum accepted test system uncertainty
	2.1
	2.4



The MU value was agreed to be 1.4 dB for 0 – 3 GHz bands and 1.5 dB for 3 – 6 GHz bands. The MU in 4.2-6 GHz is valid for BS designed to operate in licensed spectrum.
An overview of the MU values for all the requirements is captured in clause 16. 
[bookmark: _Toc31837506]11.2.8	Test Tolerance for OTA BS output power
Considering the methodology described in subclause 5.1, Test Tolerance values for OTA BS output power were derived based on values captured in subclause 11.2.7.
The TT value was agreed to be the same as the MU value, both for FR1 and FR2.
Frequency range specific Test Tolerance values for the OTA BS output power test are defined in table 11.2.8-1.
Table 11.2.8-1: Test Tolerance values for the OTA BS output power, Normal test conditions, FR1 
	
	f ≦ 3GHz
	3GHz < f  ≦ 4.2 GHz
	4.2GHz < f  ≦ 6GHz

	Test Tolerance (dB)
	1.4
	1.5
	1.5



Table 11.2.8-2: Test Tolerance values for the OTA BS output power, Normal test conditions, FR2
	
	24.25 < f < 29.5 GHz
	37 < f < 40 GHz

	Test Tolerance (dB)
	1.4
	1.5



An overview of the TT values for all the requirements is captured in clause 17.
[bookmark: _Toc21086516][bookmark: _Toc29768959]--- Next change ---
[bookmark: _Toc21086518][bookmark: _Toc29768961][bookmark: _Toc31837514]11.3.2.3	MU value derivation, FR1
Table 11.3.2.3-1: IAC MU value derivation for the absolute ACLR measurementEIRP measurement of the OTA ACLR 

The agreed summation error (SE) of 0.75 dB (see subclause 6.3.1) is then root square sum combined with the per point values to give the following result (with 95% confidence level):
Total uncertainty f ≦ 3 GHz: 1,1 dB
Total uncertainty 3GHz < f ≦ 4.2 GHz: 1.3 dB
--- Next change ---
[bookmark: _Toc31837520]11.3.3.3	MU value derivation, FR1
Table 11.3.3.3-1: CATR MU value derivation for the EIRP measurement of the absolute OTA ACLR, FR1

The agreed summation error (SE) of 0.75 dB (see subclause 6.3.1) is then root square sum combined with the per point values to give the following result (with 95% confidence level):
Total uncertainty f ≦ 3 GHz: 2.2 dB
Total uncertainty 3 GHz < f ≦ 4.2 GHz: 2.7 dB
Table 11.3.3.3-2: CATR MU value derivation for the EIRP measurement of the relative OTA ACLR, FR1

The agreed summation error (SE) of 0.75 dB (see subclause 6.3.1) is then root square sum combined with the per point values to give the following result (with 95% confidence level):
Total uncertainty f ≦ 3 GHz: 1.0 dB
Total uncertainty 3 GHz < f ≦ 4.2 GHz: 1.2 dB
[bookmark: _Toc31837521]--- Next change ---
11.3.3.4	MU value derivation, FR2
A CATR MU budget was assessed in order to determine acceptable MU for the EIRP accuracy measurement in FR2. The CATR test setup and calibration and measurement procedures for FR2 are expected to be similar to those of FR1, although the test chamber dimensions and associated MU values will scale due to the shorter wavelengths and larger relative array apertures. However, it is noted that in order to achieve the test instrument uncertainties that were assumed, calibration of the spectrum analyzer may be needed.
For relative ACLR, the MU budget for CATR was assessed as follows:
Table 11.3.3.4-1: CATR MU value derivation for the EIRP measurement of the absolute OTA ACLR, FR2 
Table 11.3.3.4-2: CATR MU value derivation for the EIRP measurement of the relative OTA ACLR, FR2

[bookmark: _Toc21086525][bookmark: _Toc29768968]--- Next change ---
[bookmark: _Toc31837527][bookmark: _Toc21086527][bookmark: _Toc29768970]11.3.4.3	MU value derivation, FR1
Table 11.3.4.3-1 captures derivation of the expanded measurement uncertainty values for OTA ACLR measurements in NFTR (Normal test conditions, FR1).
Table 11.3.4.3-1: NFTR MU value derivation for relative absolute ACLR measurement

MU for OTA ACLR is TBD.
TRP summation error SE is reported in subclause 6.3.1.
[bookmark: _Toc21086532][bookmark: _Toc29768975]--- Next change ---
[bookmark: _Toc31837533][bookmark: _Toc21086534][bookmark: _Toc29768977]11.3.5.3	MU value derivation, FR1
Table 11.3.5.3-1 captures derivation of the expanded measurement uncertainty values for relative ACLR measurements in Reverberation Chamber (Normal test conditions, FR1).
Table 11.3.5.3-2 captures derivation of the expanded measurement uncertainty values for absolute ACLR measurements in Reverberation Chamber (Normal test conditions, FR1).
Table 11.3.5.3-1: Reverberation chamber MU value derivation for relative ACLR measurement

Table 11.3.5.3-2: Reverberation chamber MU value derivation for absolute ACLR measurement
[bookmark: _Toc31837534]--- Next change ---
11.3.5.4	MU value derivation, FR2
Table 11.3.5.4-1 captures derivation of the expanded measurement uncertainty values for relative ACLR measurements in Reverberation Chamber (Normal test conditions, FR2).
Table 11.3.5.4-2 captures derivation of the expanded measurement uncertainty values for absolute ACLR measurements in Reverberation Chamber (Normal test conditions, FR2).
Table 11.3.5.4-1: Reverberation chamber MU value derivation for relative ACLR measurement, FR2

Table 11.3.5.4-2: Reverberation chamber MU value derivation for absolute ACLR measurement, FR2

[bookmark: _Toc29768982]--- Next change ---
[bookmark: _Toc31837540]11.3.6.3	MU value derivation, FR1
The MU value derivation for absolute ACLR measurements is the same as in subclause 11.2.6.3 (i.e. OTA BS output power).
Table 11.3.6.3-1 captures derivation of the expanded measurement uncertainty values for relative ACLR measurements in PWS.
Table 11.3.6.3-1: PWS MU value derivation for relative ACLR measurement

Table 11.3.6.3-2: PWS MU value derivation for absolute ACLR measurement

The agreed TRP summation error (SE) of 0.75 dB (see subclause 6.3.1) is then root square sum combined with the per point values to give the following result (with 95% confidence level):
Total uncertainty f ≦ 3 GHz: 1.01 dB
Total uncertainty 3 GHz < f ≦ 4.2 GHz: 1.21 dB
[bookmark: _Toc31837541][bookmark: _Toc21086535][bookmark: _Toc29768984]--- Next change ---
11.3.7	Maximum accepted test system uncertainty	Comment by Michal Szydelko, Huawei: Name to be simplified? It used to be Summary
For the frequency range up to 4.2 GHz, the same MU values as for E-UTRA were adopted [9]. It is expected that the test chamber setup, calibration and measurement procedures for E-UTRA and NR will be highly similar. All uncertainty factors were judged to be the same.
For the frequency range 4.2 - 6 GHz, all MU factors, including instrumentation related MU were judged to be the same as for the 3 - 4.2 GHz range, and thus the total MU for 4.2 – 6 GHz is the same as for 3 - 4.2 GHz. This assessment was made under the assumption of testing BS designed for licensed spectrum; for unlicensed spectrum the MU may differ.
For CATR the expanded MU is established as a root sum square combining of the dB values for the MU and the SE (see subclause 6.3.6), the MU for absolute ACLR was decided to be 2.7 dB for the frequency range 24.25<f<29.5GHz and 2.7 dB for the frequency range 37<f<40GHz. The MU for relative ACLR was decided to be 2.3 dB for the frequency range 24.25<f<29.5GHz and 2.6 dB for the frequency range 37<f<40GHz. 
Maximum test system uncertainties derivation methodology was described in subclause 5.1. The maximum accepted test system uncertainty values was derived based on test system specific values.
According to the methodology referred above, the common maximum accepted test system uncertainty values for absolute and relative OTA ACLR tests can be derived from values captured in table 11.3.7-1 and 11.3.7-2, derived based on the expanded uncertainty ue (1.96σ - confidence interval of 95 %) values. The common maximum accepted test system uncertainty values are applicable for all test methods addressing OTA ACLR test requirement. 
Table 11.3.7-1: Test system specific MU values for the absolute OTA ACLR, Normal test conditions, FR1
	
	Expanded uncertainty ue (dB)

	
	f ≦ 3GHz
	3GHz < f  ≦ 4.2 GHz
	4.2GHz < f  ≦ 6GHz24.25 < f < 29.5 GHz

	Indoor Anechoic Chamber
	1,1
	1,3
	

	Compact Antenna Test Range
	2,2
	2,7
	2.7

	Near Field chamber
	
	
	

	Reverberation chamber
	1.40
	1.46
	2.3

	Plane Wave Synthesizer
	[1.22]
	[1.39]
	

	Common maximum accepted test system uncertainty
	2,2
	2,7
	2,.7



Table 11.3.7-2: Test system specific MU values for the relative OTA ACLR, Normal test conditions, FR1
	
	Expanded uncertainty ue (dB)

	
	f ≦ 3GHz
	3GHz < f  ≦ 4.2 GHz
	4.2GHz < f  ≦ 6GHz24.25 < f < 29.5 GHz

	Indoor Anechoic Chamber
	
	
	

	Compact Antenna Test Range
	1,0
	1,2
	2.3

	Near Field chamber
	
	
	

	Reverberation chamber
	1.40
	1.46
	2.1

	Plane Wave Synthesizer
	[1.01]
	[1.21]
	

	Common maximum accepted test system uncertainty
	1,0
	1,2
	2.31,2



Table 11.3.7-3: Test system specific MU values for the absolute OTA ACLR, Normal test conditions, FR2
	
	Expanded uncertainty ue (dB)

	
	24.25 < f < 29.5 GHz
	37 < f < 40 GHz

	Indoor Anechoic Chamber
	
	

	Compact Antenna Test Range
	
	

	Near Field chamber
	
	

	Reverberation chamber
	
	

	Plane Wave Synthesizer
	
	

	Common maximum accepted test system uncertainty
	2,7
	2,7



Table 11.3.7-4: Test system specific MU values for the relative OTA ACLR, Normal test conditions, FR2
	
	Expanded uncertainty ue (dB)

	
	24.25 < f < 29.5 GHz
	37 < f < 40 GHz

	Indoor Anechoic Chamber
	
	

	Compact Antenna Test Range
	
	

	Near Field chamber
	
	

	Reverberation chamber
	
	

	Plane Wave Synthesizer
	
	

	Common maximum accepted test system uncertainty
	2.3
	2.6



For relative ACLR, the MU value was agreed to be 1.0 dB for 0 – 3 GHz bands and 1.2 dB for 3 – 6 GHz bands. The MU in 4.2-6 GHz is valid for BS designed to operate in licensed spectrum.
For absolute ACLR, the MU value was agreed to be 2.2 dB for 0 – 3 GHz bands and 2.7 dB for 3 – 6 GHz bands. The MU in 4.2-6 GHz is valid for BS designed to operate in licensed spectrum.
An overview of the MU values for all the requirements is captured in clause 16. 
[bookmark: _Toc31837542]11.3.8	Test Tolerance for OTA ACLR
Considering the methodology described in subclause 5.1, Test Tolerance values for OTA ACLR were derived based on values captured in subclause 11.3.7.
For FR1: 
· For relative ACLR, the TT was agreed to be the same as the MU.
· For absolute ACLR, the TT was agreed to be 0 dB.
For FR2: The TT was agreed to be the same as the MU.
Frequency range specific Test Tolerance values for the OTA ACLR test are defined in table 11.3.8-1 and 11.3.8-2.
Table 11.3.8-1: Test Tolerance values for the absolute OTA ACLR, Normal test conditions, FR1 
	
	f ≦ 3GHz
	3GHz < f  ≦ 4.2 GHz
	4.2GHz < f  ≦ 6GHz

	Test Tolerance (dB)
	1.40
	1.50
	0



Table 11.3.8-2: Test Tolerance values for the relative OTA ACLR, Normal test conditions, FR1 
	
	f ≦ 3GHz
	3GHz < f  ≦ 4.2 GHz
	4.2GHz < f  ≦ 6GHz

	Test Tolerance (dB)
	1.41,0
	1.51,2
	1,2



Table 11.3.8-3: Test Tolerance values for the absolute OTA ACLR, Normal test conditions, FR2
	
	24.25 < f < 29.5 GHz
	37 < f < 40 GHz

	Test Tolerance (dB)
	2.7
	2.7



Table 11.3.8-4: Test Tolerance values for the relative OTA ACLR, Normal test conditions, FR2
	
	24.25 < f < 29.5 GHz
	37 < f < 40 GHz

	Test Tolerance (dB)
	2.3
	2.6



An overview of the TT values for all the requirements is captured in clause 17.
[bookmark: _Toc21086542][bookmark: _Toc29768991]--- Next change ---
[bookmark: _Toc21086544][bookmark: _Toc29768993][bookmark: _Toc31837550]11.4.2.3	MU value derivation, FR1
Table 11.4.2.3-1 captures derivation of the expanded measurement uncertainty values for OTA OBUE measurements in Indoor Anechoic Chamber (Normal test conditions, FR1).
Table 11.4.2.3-1: IAC MU value derivation for OTA OBUE measurement, FR1the EIRP measurement of the OTA OBUE 

The agreed TRP summation error (SE) of 0.75 dB (see subclause 6.3.1) is then root square sum combined with the per point values to give the following result (with 95% confidence level):
Total uncertainty f ≦ 3 GHz: 1.1 dB
Total uncertainty 3 GHz < f ≦ 4.2 GHz: 1.3 dB
--- Next change ---
[bookmark: _Toc31837555]1011.4.3.3	MU value derivation, FR1
Table 10.4.3.3-1 captures derivation of the expanded measurement uncertainty values for OTA OBUE measurements in CATR (Normal test conditions, FR1).
[bookmark: _Hlk517360267]Table 1011.4.3.3-1: CATR MU value derivation for OTA OBUE measurement, FR1

The agreed TRP summation error (SE) of 0.75 dB (see subclause 6.3.1) is then root square sum combined with the per point values to give the following result (with 95% confidence level):
Total uncertainty f ≦ 3 GHz: 2.2 dB
Total uncertainty 3GHz < f ≦ 4.2 GHz: 2.7 dB
[bookmark: _Toc31837556][bookmark: _Toc21086545][bookmark: _Toc29768994]--- Next change ---
1011.4.3.4	MU value derivation, FR2
A CATR MU budget was assessed in order to determine acceptable MU for the EIRP accuracy measurement in FR2. The CATR test setup and calibration and measurement procedures for FR2 are expected to be similar to those of FR1, although the test chamber dimensions and associated MU values will scale due to the shorter wavelengths and larger relative array apertures. However, it is noted that in order to achieve the test instrument uncertainties that were assumed, calibration of the spectrum analyzer may be needed.
Table 10.4.3.4-1 captures derivation of the expanded measurement uncertainty values for OTA OBUE measurements in CATR (Normal test conditions, FR2).
Table 101.4.3.4-1: CATR MU value derivation for OTA OBUE measurement, FR12
[bookmark: _Toc31837562][bookmark: _Toc21086549][bookmark: _Toc29768998]--- Next change ---
1011.4.4.3	MU value derivation, FR1
Refer to subclause 11.2.4.2.3 (i.e. the MU value derivation for the OTA BS output power measurement in NFTR) for MU value per point measurement.	Comment by Richard Kybett: This section now includes SE in table so the additional calculation is not needed the reference is sufficient.
MU for OTA OBUE is the RSS of MU per point measurement (table 11.2.4.2.3-1) and TRP summation error SE (refer to subclause 6.3.1):
	
For OTA OBUE measured in NFTR setup the MU is:
:  =1.4 dB
:  =1.6 dB
--- Next change ---
[bookmark: _Toc31837568][bookmark: _Toc21086558][bookmark: _Toc29769007]11.4.5.3	MU value derivation, FR1
Table 11.4.5.3-1 captures derivation of the expanded measurement uncertainty values for OTA OBUE measurement in Reverberation chamber (Normal test conditions, FR1).
Table 11.4.5.3-1: Reverberation chamber MU value derivation for OTA OBUE
[bookmark: _Toc31837569]11.4.5.4	MU value derivation, FR2
Table 11.4.5.4-1 captures derivation of the expanded measurement uncertainty values for OTA OBUE measurements in Reverberation chamber (Normal test conditions, FR2).
Table 11.4.5.4-1: Reverberation chamber MU value derivation for OTA OBUE measurement, FR2

[bookmark: _Toc29769012]--- Next change ---
[bookmark: _Toc31837575]11.4.6.3	MU value derivation, FR1
The MU value for OTA OBUE in PWS is the same as in subclause 11.2.6.3 (i.e. OTA BS output power MU in PWS).
[bookmark: _Toc31837576][bookmark: _Toc21086559][bookmark: _Toc29769013]--- Next change ---
11.4.7	Maximum accepted test system uncertainty	Comment by Michal Szydelko, Huawei: Name to be simplified? It used to be Summary
For the frequency range up to 4.2 GHz, the same MU values as for E-UTRA were adopted [9]. It is expected that the test chamber setup, calibration and measurement procedures for E-UTRA and NR will be highly similar. All uncertainty factors were judged to be the same.
For the frequency range 4.2 - 6 GHz, all MU factors, including instrumentation related MU were judged to be the same as for the 3 - 4.2 GHz range, and thus the total MU for 4.2 – 6 GHz is the same as for 3 - 4.2 GHz. This assessment was made under the assumption of testing BS designed for licensed spectrum; for unlicensed spectrum the MU may differ.
Maximum test system uncertainties derivation methodology was described in subclause 5.1. The maximum accepted test system uncertainty values was derived based on test system specific values.
According to the methodology referred above, the common maximum accepted test system uncertainty values for OTA OBUE test can be derived from values captured in table 11.4.7-1, derived based on the expanded uncertainty ue (1.96σ - confidence interval of 95 %) values. The common maximum accepted test system uncertainty values are applicable for all test methods addressing OTA OBUE test requirement. 
Table 11.4.7-1: Test system specific MU values for the OTA OBUE measurement, FR1
	
	Expanded uncertainty ue (dB)

	
	f ≦ 3GHz
	3GHz < f  ≦ 4.2 GHz
	4.2GHz < f  ≦ 6GHz24.25<f<29.5GHz

	Indoor Anechoic Chamber
	1,1
	1,3
	

	Compa-+ct Antenna Test Range
	1,8
	2,0
	2.7

	Near Field chamber
	tbc
	tbc
	

	Reverberation chamber
	1.40
	1.46
	2.3

	Plane Wave Synthesizer
	[1.22]
	[1.39]
	

	Common maximum accepted test system uncertainty
	1,8
	2,0
	2.72.0



Table 11.4.7-2: Test system specific MU values for the OTA OBUE measurement, FR2
	
	Expanded uncertainty ue (dB)

	
	24.25<f<29.5GHz
	37<f<40GHz

	Indoor Anechoic Chamber
	
	

	Compact Antenna Test Range
	
	

	Near Field chamber
	
	

	Reverberation chamber
	
	

	Plane Wave Synthesizer
	
	

	Common maximum accepted test system uncertainty
	2.7
	2.7



The MU value was agreed to be 1.4 dB for 0 – 3 GHz bands and 1.5 dB for 3 – 6 GHz bands. The MU in 4.2-6 GHz is valid for BS designed to operate in licensed spectrum.
For CATR the expanded MU is established as a root sum square combining of the dB values for the MU and the SE (see subclause 6.3.6), the MU was decided to be 2.7 dB for the frequency range 24.25<f<29.5GHz and 2.7 dB for the frequency range 37<f<40GHz.
An overview of the MU values for all the requirements is captured in clause 16. 
[bookmark: _Toc31837577]11.4.8	Test Tolerance for OTA OBUE
Considering the methodology described in subclause 5.1, Test Tolerance values for OTA OBUE were derived based on values captured in subclause 11.4.7.
FR1: The TT value was agreed to be the same as the MU value for 0-10MHz from the carrier and 0dB for >10MHz from the carrier.
FR2: The TT value was agreed to be the same as the MU (2.7dB) for 0-10% of the BS channel bandwidth away from the carrier, and 0dB for >10% of BS channel bandwidth from the carrier.
Frequency range specific Test Tolerance values for the OTA OBUE test are defined in table 11.4.8-1.
Table 11.4.8-1: Test Tolerance values for the OTA BS output power, Normal test conditions, FR1 
	
	f ≦ 3GHz
	3 GHz < f  ≦ 4.2 GHz
	4.2GHz < f  ≦ 6GHz

	Test Tolerance (dB)
	1.8
	2.0
	2.0



Table 11.4.8-2: Test Tolerance values for the OTA BS output power, Normal test conditions, FR2
	
	24.25 < f < 29.5 GHz
	37 < f < 40 GHz

	Test Tolerance (dB)
	2.7
	2.7



An overview of the TT values for all the requirements is captured in clause 17.
[bookmark: _Toc21086566][bookmark: _Toc29769020]--- Next change ---
[bookmark: _Toc21086568][bookmark: _Toc29769022][bookmark: _Toc31837585]11.5.2.3	MU value derivation, FR1
Table 11.5.2.3-1 captures derivation of the expanded measurement uncertainty values for the directional EIRP measurements for the OTA SEM in Indoor Anechoic Chamber (Normal test conditions, FR1).
Table 11.5.2.3-1: IAC MU value derivation for the EIRP measurement for OTA SEM 

The agreed TRP summation error (SE) of 0.75 dB (see subclause 6.3.1) is then root square sum combined with the per point values to give the following result (with 95% confidence level):
Total uncertainty f ≦ 3 GHz: 1.2 dB
Total uncertainty 3 GHz < f ≦ 4.2 GHz: 1.3 dB
[bookmark: _Toc21086573][bookmark: _Toc29769027]--- Next change ---
[bookmark: _Toc31837591][bookmark: _Toc21086575][bookmark: _Toc29769029]11.5.3.3	MU value derivation, FR1
Table 11.5.3.3-1 captures derivation of the expanded measurement uncertainty values for the OTA SEM in CATR (Normal test conditions, FR1).
Table 11.5.3.3-1: CATR MU value derivation for OTA SEM

The agreed TRP summation error (SE) of 0.75 dB (see subclause 6.3.1) is then root square sum combined with the per point values to give the following result (with 95% confidence level):
Total uncertainty f ≦ 3 GHz: 2.2 dB
Total uncertainty 3 GHz < f ≦ 4.2 GHz: 2.7 dB
equipment connector.
[bookmark: _Toc21086580][bookmark: _Toc29769034]--- Next change ---
[bookmark: _Toc31837597][bookmark: _Toc21086582][bookmark: _Toc29769036]11.5.4.3	MU value derivation, FR1
Refer to subclause 11.2.4.2.3 (i.e. the MU value derivation for the OTA BS output power measurement in NFTR) for MU value per point measurement.
MU for OTA Spectrum Emission Mask is the RSS of MU per point measurement (table 11.2.4.2.3-1) and TRP summation error SE (refer to subclause 6.3.1):
	
For OTA Spectrum Emission Mask measured in NFTR setup the MU is:
:  =1.4 dB
:  =1.6 dB
--- Next change ---
[bookmark: _Toc31837603][bookmark: _Toc21086589][bookmark: _Toc29769043]11.5.5.3	MU value derivation, FR1
Table 11.5.5.3-1 captures derivation of the expanded measurement uncertainty values for OTA SEM measurement in Reverberation chamber (Normal test conditions, FR1).
Table 11.5.5.3-1: Reverberation chamber MU value derivation for OTA SEM

[bookmark: _Toc29769048]--- Next change ---
[bookmark: _Toc31837609]11.5.6.3	MU value derivation, FR1
The MU value for OTA OBUE in PWS is the same as in subclause 11.2.6.3 (i.e. OTA BS output power MU in PWS).
--- Next change ---
[bookmark: _Toc31837610][bookmark: _Toc21086590][bookmark: _Toc29769049]11.5.7	Maximum accepted test system uncertainty	Comment by Michal Szydelko, Huawei: Name to be simplified? It used to be Summary
Maximum test system uncertainties derivation methodology was described in subclause 5.1. The maximum accepted test system uncertainty values was derived based on test system specific values.
According to the methodology referred above, the common maximum accepted test system uncertainty values for OTA SEM test can be derived from values captured in table 11.5.7-1, derived based on the expanded uncertainty ue (1.96σ - confidence interval of 95 %) values. The common maximum accepted test system uncertainty values are applicable for all test methods addressing OTA SEM test requirement. 
Table 11.5.7-1: Test system specific MU values for the OTA SEM measurement	Comment by Richard Kybett: Do we extend this to 6GHz? Its for UTRA only and we have no UTRA bands above 4.2?
	
	Expanded uncertainty ue (dB)

	
	f ≦ 3GHz
	3GHz < f  ≦ 4.2 GHz

	Indoor Anechoic Chamber
	1,2
	1,3

	Compact Antenna Test Range
	1,8
	2,0

	Near Field chamber
	[1.4]
	[1.6]

	Reverberation chamber
	1.40
	1.46

	Plane Wave Synthesizer
	[1.22]
	[1.39]

	Common maximum accepted test system uncertainty
	1,8
	2,0



An overview of the MU values for all the requirements is captured in clause 16. 
[bookmark: _Toc31837611]11.5.8	Test Tolerance for OTA SEM
Considering the methodology described in subclause 5.1, Test Tolerance values for OTA SEM were derived based on values captured in subclause 11.5.7.
Frequency range specific Test Tolerance values for the OTA SEM test are defined in table 11.5.8-1.
Table 11.5.8-1: Test Tolerance values for the OTA BS output power, Normal test conditions 	Comment by Richard Kybett: As above do we need to extend to 6GHz as UTRA only?
	
	f ≦ 3GHz
	3 GHz < f  ≦ 4.2 GHz

	Test Tolerance (dB)
	1.8
	2.0



An overview of the TT values for all the requirements is captured in clause 17.
[bookmark: _Toc21086591][bookmark: _Toc29769050]

[bookmark: _Toc21086599][bookmark: _Toc29769058]--- Next change ---
[bookmark: _Toc21086601][bookmark: _Toc29769060][bookmark: _Toc31837621]12.2.2.3	MU value derivation, FR1
Table 12.2.2.3-1 captures derivation of the expanded measurement uncertainty values for OTA TX spurious emissions measurements in Indoor Anechoicgeneral directional Chamber (Normal test conditions, FR1).
Table 12.2.2.3-1: IAC General directional chamber MU value derivation for the MUperpoint of the TX spurious emissions, FR1	Comment by Richard Kybett: Remember to modify the general section above this 12.2.1, some of the deleted text about general chamber needs to be un-deleted.
Its probably best to say “for FR1 an general chamber was analysed….(then the stuff that’s been deleted about a general chamber)”
And then “for FR2 IAC and CATR were analysed separately.”

Or something like that.

The agreed TRP summation error (SE) of 0.75 dB (see subclause 6.3.1) is then root square sum combined with the per point values to give the following result (with 95% confidence level):
Total uncertainty f ≦ 3 GHz:  dB
Total uncertainty 3 GHz < f ≦ 4.2 GHz:  dB

12.2.3.x	MU value derivation, FR2	Comment by Richard Kybett: This is missing for current version, we will also need a new chamber type section as we have general (for FR1)  and IAC (for FR2) – its not that neat but I think we will have to.
Table 12.2.3.3-1 captures derivation of the expanded measurement uncertainty values for OTA TX spurious emissions measurements in CATR (Normal test conditions, FR2).
Table 12.2.3.x-1: IAC value derivation for TX spurious emissions, FR2

[bookmark: _Toc31837627][bookmark: _Toc21086602][bookmark: _Toc29769061]12.2.3.3	MU value derivation, FR2
Table 12.2.3.3-1 captures derivation of the expanded measurement uncertainty values for OTA TX spurious emissions measurements in CATR (Normal test conditions, FR2).
Descriptions of uncertainty contributors are given in annex xx.
Table 12.2.3.4-1: CATR MUperpoint value derivation for TX spurious emissions, FR2

--- Next change ---
[bookmark: _Toc31837633]12.2.3.4	MU value derivation
Table 12.2.3.4-1 captures derivation of the expanded measurement uncertainty values for OTA TX spurious emissions measurements in Reverberation Chamber (Normal test conditions).
Table 12.2.3.4-1: Reverberation Chamber MUperpoint value derivation for TX spurious emissions, 380 MHz – 18 26 GHz	Comment by Richard Kybett: The FR1 and FR2 tables overlap we need to decide how to handle that?

Table 12.2.3.4-1-2: Reverberation Chamber MUperpoint value derivation for TX spurious emissions, 18 GHz – 60 GHz


[bookmark: _Toc31837634][bookmark: _Toc21086611][bookmark: _Toc29769070]--- Next change ---
12.2.4	Maximum accepted test system uncertainty
The total MU is calculated by adding the MU per point (MUperpoint) and the TRP summation error SE (see subclause 6.3.1): 
	MUtotal = 2.3 dB, 30 MHz < f ≤ 6 GHz
	MUtotal = 4.2 dB, 6 GHz < f ≤ 26 GHz
Table 12.7.1.2.2.3-1: Test system specific measurement uncertainty values 
	
	Expanded uncertainty ue (dB)

	
	40 GHz < f ≤ 60 GHz

	Indoor Anechoic Chamber
	4.88

	Compact Antenna Test Range
	4.88

	…
	

	Common maximum accepted test system uncertainty
	4.9



For the frequency range 40 GHz < f ≦ 60 GHz adding the MUperpoint and the SE (see clause 6.3.6) we have:
Considering the methodology described in sub-clause 5.1, Test Tolerance values for OTA transmitter spurious emissions were derived based on values captured in sub-clause 12.2.3.
Frequency range specific Test Tolerance values for the OTA SEM test are defined in table 12.7.1-1.

	
Hence, we have the following MU values for the whole spurious emissions range (for FR1 and FR2 cases):
Table 12.7.1.2.4-1: FR2 Spurious emissions MU and TT values
	Frequency range
	MU (dB)

	30 MHz < f ≦ 6 GHz
	2.3

	6 GHz < f ≦ 18 GHz
	2.7

	18 GHz < f ≦ 40 GHz
	2.7

	40 GHz < f ≦ 60 GHz
	5



[bookmark: _Toc31837635]12.2.5	Test Tolerance for OTA TX spurious emissions
The conduced test tolerance for the mandatory spurious emissions requirements is zero. As the requirements are set by regulatory limits the same test tolerance is used for OTA.
TT = 0.
[bookmark: _Toc21086618][bookmark: _Toc29769077]--- Next change ---
[bookmark: _Toc21086620][bookmark: _Toc29769079][bookmark: _Toc31837643]12.3.2.3	MU value derivation
Table 12.3.2.3-1 captures derivation of the expanded measurement uncertainty values for OTA RX spurious emissions measurements in Indoor Anechoic Chamber (Normal test conditions, FR1).
Table 12.3.2.3-1: IAC General chamber MU value derivation for RTX spurious emissions

The agreed TRP summation error (SE) of 0.75 dB (see subclause 6.3.1) is then root square sum combined with the per point values to give the following result (with 95% confidence level):
Total uncertainty f ≦ 3 GHz:  dB
Total uncertainty 3 GHz < f ≦ 4.2 GHz:  dB
[bookmark: _Toc21086621][bookmark: _Toc29769080]--- Next change ---
[bookmark: _Toc31837644][bookmark: _Toc21086623][bookmark: _Toc29769082]12.3.3	Maximum accepted test system uncertainty	Comment by Michal Szydelko, Huawei: Name to be simplified? It used to be Summary
The TRP MU is very similar to that for the transmitter mandatory spurious emissions. However, the receiver requirements are at a much lower power level so TRP calculation may be affected by the noise floor of the measurement system. The following uncertainty contribution is added to take into account this effect:
	Measurement system dynamic range uncertainty: uncertainty due to the test requirement being close to the measurement equipment noise floor and the noise floor contributing significantly to the TRP total.
The MUperpoint value is:
MUperpoint = 2.39 dB,		30 MHz < f ≤6 GHz
MUperpoint = 4.18 dB,		6 GHz < f ≤ 26 GHz
Adding the MUperpoint and the TRP summation error SE (see subclause 6.3.1) we have:

	,	30 MHz < f ≤6 GHz

	,	6 GHz < f ≤ 26 GHz
The receiver spurious emissions requirements of the BS type 2-O are between 30MHz to the 2nd harmonic of the DL operating band. Currently the upper frequency limit calculated MU is 60GHz.
This range can be split into a number of regions:
30 MHz < f ≤ 6 GHz
	The same value is assumed for receiver spurious emissions as for transmitter spurious emissions. This is the same as the in band FR2 MU value.
6 GHz < f ≤ 18 GHz
	The same value is assumed for receiver spurious emissions as for transmitter spurious emissions. This is the same as the in band FR2 MU value.
18 GHz < f ≤ 40 GHz
	The same value is assumed for receiver spurious emissions as for transmitter spurious emissions. This is calculated in clause 12.7.1.2.
40 GHz < f ≤ 60 GHz
	The same value is assumed for receiver spurious emissions as for transmitter spurious emissions. This is calculated in clause 12.7.1.2.
Table 12.7.2.2-1: FR2 rReceiver Spurious emissions MU and TT values
	Frequency range
	MU (dB)

	30 MHz < f ≦ 6 GHz
	2.5

	6 GHz < f ≦ 18 GHz
	2.7

	18 GHz < f ≦ 40 GHz
	2.7

	40 GHz < f ≦ 60 GHz
	5



[bookmark: _Toc21086622][bookmark: _Toc29769081][bookmark: _Toc31837645]12.3.4	Test Tolerance for OTA RX spurious emissions
The conduced test tolerance for the receiver spurious emissions requirements is zero. However for OTA BS the receiver spurious emissions requirements only apply to TTD in OFF mode. As such the limit is set by RAN4 to be considerably lower than the equivalent regulatory requirement.
In addition due to the difficulty in measuring low levels of TRP close to the measurement system noise floor the risk of false failures is high. As the risk is due to the noise floor of the measurement system it cannot be mitigated by BS design.
Hence it has been agreed that for receiver spurious emissions the TT = MU. 
--- Next change ---
[bookmark: _Toc21086632][bookmark: _Toc29769091][bookmark: _Toc31837653]12.4.2.3	MU value derivation
Table 12.4.2.3-1 captures derivation of the expanded measurement uncertainty values for additional (co-existanceexistence) OTA TX spurious emissions measurements in CATR (Normal test conditions, FR1).
Table 12.4.2.3-1: CATR MU value derivation for additional (co-existanceexistence) OTA TX spurious emissions

[bookmark: _Toc21086633][bookmark: _Toc29769092]--- Next change ---
[bookmark: _Toc31837654][bookmark: _Toc21086635][bookmark: _Toc29769094]12.4.3	Maximum accepted test system uncertainty	Comment by Michal Szydelko, Huawei: Name to be simplified? It used to be Summary
The additional spurious emission requirements including the co-existence with other BS in the same geographical area are based on existing co-existence with other 3GPP bands so the frequency ranges for the uncertainty assessment are different from the mandatory spurious emissions. In this case the uncertainty budgets for the in-band chambers are considered in the MU analysis. As the TRP level is at a low power level the measurement system dynamic range uncertainty is also considered as with the receiver spurious emissions.
Table 12.3.3-1: Test system specific MU values for the Additional (coexistence) spurious emissions measurement
	chamber
	Expanded uncertainty [dB]

	
	30MHz<f≤3 GHz
	3GHz<f ≤4.2GHz
	4.2<f<6 GHz

	CATR
	
	
	

	Common maximum accepted test system uncertainty
	2.60
	3.00
	3.50



Adding the MUperpoint and the SE (see subclause 6.3.1) we have:

,	f ≤ 3 GHz

 ,		3 GHz < f ≤ 4.2 GHz

 ,		4.2 GHz < f ≤ 6 GHz
By adding the MU per point and the SE values together we have the following total MU:
MUtotal = 2.6 dB,	f ≤ 3 GHz
MUtotal = 2.6 dB,	3 GHz < f ≤ 4.2 GHz
MUtotal = 3.0 dB, 4.2 GHz < f ≤ 6 GHz
NOTE: There are currently no additional spurious emissions requirements or co-existence requirements for FR2.
[bookmark: _Toc21086634][bookmark: _Toc29769093][bookmark: _Toc31837655]12.4.4	Test Tolerance for additional spurious emissions requirements
The conduced test tolerance for the additional spurious emissions requirements is zero. 
However for OTA BS, the difficulty in measuring TRP of the additional spurious emissions requirements at low levels close to the measurement system noise floor means the high risk of false failures. As the risk is due to the noise floor of the measurement system it cannot be mitigated by BS design.
As the 3GPP to 3GPP co-existence requirements are not regulatory but set by RAN4 to assist with co-existence of 3GPP systems in the same geographical area it is acceptable for RAN4 to set the TT value to be non-zero.
Hence it has been agreed that for 3GPP to 3GPP co-existence spurious emissions the TT = MU.
Table 12.4.4-1: TT values for the Additional (coexistence) spurious emissions measurement
	
	30MHz<f≤3 GHz
	3GHz<f ≤4.2GHz
	4.2<f<6 GHz

	Test Tolerance (dB)
	1.8
	2.0
	



For additional requirements for co-existence between 3GPP bands the TT values are as follows:
	TT = 2.6 dB,	f ≤ 3 GHz
	TT = 2.6 dB,	3 GHz < f ≤ 4.2 GHz
	TT = 3.0 dB,	4.2 GHz < f ≤ 6 GHz
For PHS, and public safety additional requirements the TT = 0 dB.
Some additional requirements such as the protection of PHS and the 700 and 800 MHz public safety bands, are regulatory so it is not possible to have a non zero TT, hence for these requirements the TT is zero.

[bookmark: _Toc21086636][bookmark: _Toc29769095]


--- End of changes ---
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