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Introduction
In this contribution we provide an update to the TP to the TR 37.941: Conformance Framework, to ensure that the external TR is aligned with other 3GPP specification guiding principles.  As step 8 from the OTA test frame work details a requirement for “establish[ing] budget format examples for each addressed test method in the form of lists of uncertainty contributions”.  Although during the work for NR experienced a compressed timeline and some requirements may have missed this framework, it is prudent to put in place this budget framework where possible for the OTA TR where possible.  For completeness, all requirements should have the budget format and if feasible this should be the ambition.
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[Start of changes]

[bookmark: _Toc34696624]5	Conformance testing aspects
[bookmark: _Toc478460613][bookmark: _Toc34696625]5.1	Conformance testing framework
OTA conformance testing framework for the directional and TRP test requirements was compiled based on the conducted conformance testing framework. The OTA conformance testing framework for AAS BS and NR BS considers additional aspects of the TRP measurements, e.g. sampling grid, additional MU contributors.
The OTA conformance testing framework for the TX directional and TRP test requirements is defined as follows:
For TX directional requirements, testing using the narrowest declared beamwidth in a single direction is sufficient for demonstrating conformance, except for the case of EVM in which case testing should be performed in all conformance directions of the OTA coverage range.
For test requirements, it is expected that one test method will be sufficient for each core requirement. Hence the traditional approach for devising test specifications can be followed. This is depicted in figure 5.1-1.


Figure 5.1-1: Core requirement to test requirement mapping
The following 11 points have been agreed as a framework for developing OTA test. 
1)	Multiple test methods may exist for each requirement
2)	Each test method will require its own test procedure.
3)	A single conformance requirement applies for each core requirement, regardless of test procedure.
4)	Common maximum accepted test system uncertainty applies for all test methods addressing the same test requirement. Test methods producing significantly worse uncertainty than others at comparable cost should not impact the common maximum accepted test system uncertainty assessment.
5)	Common test tolerances apply for all test methods addressing the same test requirement.
6)	A common way of establishing the uncertainty result from all test methods' individual budgets is established.
7)	A common method of making an uncertainty budget (not a common uncertainty budget) is established.
8)	Establish budget format examples for each addressed test method in the form of lists of uncertainty contributions. Contributions that may be negligible with some EUT and substantial with others should be in this list. For each combination of measurement method and test parameter, develop a list with measurement uncertainties.
9)	Describe potential OTA test methods relevant for testing radiated transmit power and OTA sensitivity. The description requires information about the test range architecture and test procedure. Addressing each item in each uncertainty budget with respect to the expected distribution of the errors, the mechanism creating the error and how it interacts with properties of the EUT. 
10)	Providing example uncertainty budgets in the TS will be useful in order to demonstrate the way a budget should be defined and how calculating its resulting measurement uncertainty is done, but the figures used in the examples will clearly be only examples and not applicable in general.
11)	Each test instance may require an individual uncertainty budget applicable for the combination of the test facility, the EUT and the test procedure and property tested. Here, the tester demonstrates that the uncertainty requirement is fulfilled during the conformance testing.
The linking of core requirements via test methods to conformance requirements is depicted in figure 5.1-2 based on the examples of EIRP and EIS requirements.
[image: ]
Figure 5.1-2: Examples of OTA core requirement to test requirement mapping

[bookmark: _Toc478460615][bookmark: _Toc34696626]5.2	Uncertainty budget calculation principles

Uncertainty contributions listed in subclause 9, 10, 11, 12, 13, and 14 need to be calculated to provide an overall total measurement uncertainty for each OTA test method for the accompanying conformance requirement.
The uncertainty tables are presented with two stages in mind:
-	Stage 1: the calibration of the absolute level of the EUT measurement results is performed by means of using a calibration antenna (for example a standard gain horn) whose absolute gain is known at the frequencies of measurement,
-	Stage 2: the actual measurement with the EUT as either the transmitter or receiver (depending on the considered requirement) is performed.
The final uncertainty budget should comprise of a minimum 5 headings:
1)	The uncertainty source,
2)	Uncertainty value,
3)	Distribution of the probability,
4)	Divisor based on distribution shape,
5)	Sensitivity coefficient ci and its calculated standard uncertainty ui (based on uncertainty value, divisor and sensitivity coefficient ci).
NOTE:	All measurement uncertainty contributions are assumed independent, log and small, hence the errors induced by taking values in log are negligible.
The calculation of the uncertainty contribution is based on the ISO Guide [3] to the expression of uncertainty in measurement. Each individual uncertainty is expressed by its standard deviation (termed as ‘standard uncertainty’) and represented by  ui.
The procedure for forming the uncertainty budget can be as follows:
1)	Compile lists of individual uncertainty contributions for the requirement specific measurement, both in Stage 1 and Stage 2.
2)	Determine the standard uncertainty of each contribution ui by:
a)	Determining the distribution of the uncertainty (i.e. Gaussian, U-shaped, rectangular, or exponentially normal).
b)	Determining the maximum value of each uncertainty (unless the distributions is Gaussian).
c)	Calculating the standard uncertainty by dividing the uncertainty by [image: ] if the distribution is U-shaped, by 2 if the distribution exponentially normal and by [image: ] if the distribution is rectangular.
d)	Multiplying the standard uncertainty by the sensitivity coefficient ci.
3)	Convert the units into decibel, if necessary.
4)	Combine all the standard uncertainties by the Root of the Sum of the Squares (RSS) method.
5)	Combine the uncertainties in Stage 1 and Stage 2 into the combined uncertainty uc also by the RSS method:
	[image: ].
6)	Multiply the result of the combined uncertainty uc by an expansion factor of 1.96 to derive expanded uncertainty ue at 95 % confidence level: 
	ue = 1.96 uc

[Unchanged Sections]
[bookmark: _Hlk37249710]9.2.2.3	Uncertainty budget format
Table 9.2.2.3-1: Indoor Anechoic Chamber uncertainty contributions
for AAS BS EIRP measurement
	UID
	Description of uncertainty contribution
	Details in annex

	Stage 2: DUT measurement

	1
	Positioning misalignment between the AAS BS and the reference antenna
	A1-1

	2
	Pointing misalignment between the AAS BS and the receiving antenna.
	A1-2

	3
	Quality of quiet zone
	A1-3

	4
	Polarization mismatch between the AAS BS and the receiving antenna
	A1-4a

	5
	Mutual coupling between the AAS BS and the receiving antenna
	A1-5

	6
	Phase curvature
	A1-6

	7
	RF power measurement equipment (e.g. spectrum analyzer, power meter)
	C1-1

	8
	Impedance mismatch in the receiving chain
	A1-7

	9
	Random uncertainty
	A1-8

	Stage 1: Calibration measurement

	10
	Impedance mismatch between the receiving antenna and the network analyzer 
	A1-9

	11
	Positioning and pointing misalignment between the reference antenna and the receiving antenna
	A1-10

	12
	Impedance mismatch between the reference antenna and the network analyzer
	A1-11

	13
	Quality of quiet zone
	A1-3

	14
	Polarization mismatch for reference antenna
	A1-4a

	15
	Mutual coupling between the reference antenna and the receiving antenna
	A1-5

	16
	Phase curvature 
	A1-6

	17
	Uncertainty of the Network Analyzer
	C1-3

	18
	Influence of the reference antenna feed cable
a)	Flexing cables, adapters, attenuators, and connector repeatability
	A1-14

	19
	Reference antenna feed cable loss measurement uncertainty
	A1-13

	20
	Influence of the receiving antenna feed cable
a)	Flexing cables, adapters, attenuators, and connector repeatability
	A1-14

	21
	Uncertainty of the absolute gain of the reference antenna
	C1-4

	22
	Uncertainty of the absolute gain of the receiving antenna
	A1-15





[bookmark: _Toc32332044][bookmark: _Toc34696718]9.2.2.34	MU value derivation, FR1
Table 9.2.2.34-1 captures derivation of the expanded measurement uncertainty values for EIRP accuracy measurements in Indoor Anechoic Chamber (Normal test conditions, FR1).
Table 9.2.2.43-1: 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
	　

	A1-11
	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

	A1-22
	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

	A1-33
	Quality of quiet zone
	0.1
	0.1
	0.1
	Gaussian
	1.00
	1
	0.10
	0.10
	0.10

	A1-4a4
	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

	A1-55
	Mutual coupling between the AAS BS and the receiving antenna
	0
	0
	0
	Rectangular
	1.73
	1
	0.00
	0.00
	0.00

	A1-66
	Phase curvature
	0.05
	0.05
	0.05
	Gaussian
	1.00
	1
	0.05
	0.05
	0.05

	C1-17
	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

	A1-78
	Impedance mismatch in the receiving chain
	0.14
	0.33
	0.33
	U-shaped
	1.41
	1
	0.10
	0.23
	0.23

	A1-89
	Random uncertainty
	0.1
	0.1
	0.1
	Rectangular
	1.73
	1
	0.06
	0.06
	0.06

	Stage 1: Calibration measurement
	　

	A1-910
	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

	A1-1011
	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

	A1-1112
	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

	A1-313
	Quality of quiet zone
	0.1
	0.1
	0.1
	Gaussian
	1.00
	1
	0.10
	0.10
	0.10

	14A1-4b
	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

	A1-515
	Mutual coupling between the reference antenna and the receiving antenna
	0
	0
	0
	Rectangular
	1.73
	1
	0.00
	0.00
	0.00

	A1-616
	Phase curvature
	0.05
	0.05
	0.05
	Gaussian
	1.00
	1
	0.05
	0.05
	0.05

	C1-317
	Uncertainty of the network analyzer
	0.13
	0.2
	0.2
	Gaussian
	1.00
	1
	0.13
	0.20
	0.20

	A1-1218
	Influence of the reference antenna feed cable
	0.05
	0.05
	0.05
	Rectangular
	1.73
	1
	0.03
	0.03
	0.03

	A1-1319
	Reference antenna feed cable loss measurement uncertainty
	0.06
	0.06
	0.06
	Gaussian
	1.00
	1
	0.06
	0.06
	0.06

	A1-1420
	Influence of the receiving antenna feed cable
	0.05
	0.05
	0.05
	Rectangular
	1.73
	1
	0.03
	0.03
	0.03

	C1-421
	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

	A1-1522
	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



[Unchanged Sections]
9.2.3.3	Uncertainty budget format
Table 9.2.3.3-1: CATR uncertainty budget format for EIRP measurement
	UID
	Description of uncertainty contribution
	Details in annex

	Stage 2: DUT measurement

	1
	Misalignment DUT & pointing error
	A2-1a

	2
	RF power measurement equipment
	C1-1

	3
	Standing wave between DUT and test range antenna
	A2-2a

	4
	RF leakage (SGH connector terminated & test range antenna connector cable terminated)
	A2-3

	5
	QZ ripple DUT
	A2-4a

	19	Comment by Esther Sienkiewicz: Miscellaneous uncertainty can now be removed.  This was carried over from rel-13 TR.
	Miscellaneous uncertainty
	B2-14

	19
	Frequency flatness
	A2-12

	Stage 1: Calibration measurement

	6
	Uncertainty of network analyser
	C1-3

	7
	Mismatch of receiver chain
	A2-6

	8
	Insertion loss variation of receiver chain
	A2-3

	9
	RF leakage, (SGH connector terminated & test range antenna connector cable terminated)
	A2-3

	10
	Influence of the calibration antenna feed cable:
a)	Flexing cables, adapters, attenuators, connector repeatability
	C1-4

	11
	Uncertainty of the absolute gain of the calibration antenna
	C1-4

	12
	Misalignment positioning system
	A2-1b

	13
	Misalignment of calibration antenna and test range antenna
	A2-9

	14
	Rotary Joints
	A2-2b

	15
	Standing wave between reference calibration antenna and test range antenna
	A2-4b

	16
	Quality of quiet zone
	A2-11

	20
	Switching uncertainty
	A2-13




[bookmark: _Toc21086247][bookmark: _Toc29768683][bookmark: _Toc32332051][bookmark: _Toc34696724]9.2.3.43	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
	　

	A2-1a1
	Misalignment DUT & pointing error for EIRP
	0.00
	0.00
	0.00
	Exp. normal
	2.00
	1
	0.00
	0.00
	0.00

	C1-12
	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

	A2-2a3
	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

	A2-34
	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

	A2-4a5
	QZ ripple DUT
	0.09
	0.09
	0.09
	Normal 
	1.00
	1
	0.09
	0.09
	0.09

	A2-12 19
	Frequency flatness
	0.25
	0.25
	0.25
	Normal 
	1.00
	1
	0.25
	0.25
	0.25

	Stage 1: Calibration measurement
	　

	C1-36
	Uncertainty of the network analyzer
	0.13
	0.20
	0.20
	Gaussian
	1.00
	1
	0.13
	0.20
	0.00

	A2-67
	Mismatch of receiver chain
	0.13
	0.33
	0.33
	U-shaped
	1.41
	1
	0.09
	0.23
	0.23

	A2-38
	Insertion loss variation of receiver chain
	0.18
	0.18
	0.18
	Rectangular
	1.73
	1
	0.10
	0.10
	0.10

	A2-39
	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

	C1-410
	Influence of the calibration antenna feed cable:
	0.02
	0.02
	0.02
	U-shaped
	1.41
	1
	0.02
	0.02
	0.02

	C1-411
	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

	A2-1b12
	Misalignment positioning system
	0.00
	0.00
	0.00
	Exp. normal 
	2.00
	1
	0.00
	0.00
	0.00

	A2-913
	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

	A2-2b14
	Rotary Joints
	0.05
	0.05
	0.05
	U-shaped
	1.41
	1
	0.03
	0.03
	0.03

	A2-4b15
	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

	A2-1116
	QZ ripple calibration antenna
	0.01
	0.01
	0.01
	Normal
	1.00
	1
	0.01
	0.01
	0.01

	A2-1320
	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



[Unchanged Sections]
[bookmark: _Toc32332058][bookmark: _Toc34696731]9.2.4.3	Uncertainty budget format
Table 9.2.4.3-1: One Dimensional Compact Range Chamber uncertainty contributions for AAS BS EIRP measurement
	UID
	Description of uncertainty contribution
	Details in annex

	Stage 2: DUT measurement

	1
	Misalignment DUT and pointing error
	A4-1

	2
	Standing wave between DUT and test range antenna
	A4-2a

	3
	Quiet zone ripple DUT
	A4-3a

	4
	Phase curvature
	A4-4a

	5
	Polarization mismatch between DUT and receiving antenna
	A4-5a

	6
	Mutual coupling between DUT and receiving antenna
	A4-6a

	7
	Measurement equipment
	C1-1

	8
	Impedance mismatch in receiving chain
	A4-7

	9
	RF leakage (DUT connector terminated and test range antenna connector cable terminated)
	A4-8a

	Stage 1-: Calibration measurement

	10
	Misalignment positioning system
	A4-9

	11
	Pointing error between reference antenna and test range antenna
	A4-10

	12
	Impedance mismatch in path to calibration antenna
	A4-11

	13
	Impedance mismatch in path to compact probe
	A4-12

	14
	Standing wave between reference antenna and test range antenna
	A4-2b

	15
	Quiet zone ripple reference antenna
	A4-3b

	16
	Phase curvature
	A4-4b

	17
	Polarization mismatch between reference antenna and receiving antenna
	A4-5b

	18
	Mutual coupling between reference antenna and receiving antenna
	A4-6a

	19
	Measurement equipment
	C1-1

	20
	Influence of reference antenna feed cable (flexing cables, adapters, attenuators, connector repeatability)
	A4-13

	21
	Mismatch of receiver chain
	A4-14

	22
	Insertion loss of receiver chain
	A4-15

	23
	Uncertainty of absolute gain of reference antenna
	C1-4

	24
	RF leakage (SGH connector terminated and test range antenna connector cable terminated)
	A4-8b




9.2.4.34	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

	A4-11
	Misalignment  DUT and pointing error
	0.00
	0.00
	0.00
	Exp. normal
	2.00
	1
	0.00
	0.00
	0.00

	A4-2a2
	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

	A4-3a3
	Quiet zone ripple DUT
	0.03
	0.03
	0.03
	Gaussian
	1.00
	1
	0.03
	0.03
	0.03

	A4-4a4
	Phase curvature AAS
	0.01
	0.01
	0.01
	Gaussian
	1.00
	1
	0.01
	0.01
	0.01

	A4-5a5
	Polarization mismatch between DUT and receiving antenna
	0.05
	0.05
	0.05
	Rectangular
	1.73
	1
	0.03
	0.03
	0.03

	A4-6a6
	Mutual coupling between DUT and receiving antenna
	0.00
	0.00
	0.00
	Rectangular
	1.73
	1
	0.00
	0.00
	0.00

	C1-17
	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

	A4-78
	Impedance mismatch in receiving chain
	0.01
	0.01
	0.01
	U-shaped
	1.41
	1
	0.00
	0.01
	0.01

	A4-8a9
	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

	A4-910
	Misalignment  positioning system
	0.00
	0.00
	0.00
	Exp. normal 
	2.00
	1
	0.00
	0.00
	0.00

	A4-1011
	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

	A4-1112
	Impedance mismatch in path to reference antenna
	0.05
	0.05
	0.05
	U-shaped
	1.41
	1
	0.04
	0.04
	0.04

	A4-1213
	Impedance mismatch in path to compact probe
	0.03
	0.03
	0.03
	U-shaped
	1.41
	1
	0.02
	0.02
	0.02

	A4-2b14
	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

	A4-3b15
	Quiet zone ripple reference antenna
	0.18
	0.18
	0.18
	Gaussian
	1.00
	1
	0.18
	0.18
	0.18

	A4-4b16
	Phase curvature refernce antenna
	0.00
	0.00
	0.00
	Gaussian
	1.00
	1
	0.00
	0.00
	0.00

	A4-5b17
	Polarization mismatch between reference antenna and receiving antenna
	0.05
	0.05
	0.05
	Rectangular
	1.73
	1
	0.03
	0.03
	0.03

	A4-6a18
	Mutual coupling between reference antenna and receiving antenna
	0.00
	0.00
	0.00
	Rectangular
	1.73
	1
	0.00
	0.00
	0.00

	C1-119
	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

	A4-1320
	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

	A4-1421
	Mismatch of receiver chain
	0.20
	0.30
	0.30
	U-shaped
	1.41
	1
	0.14
	0.21
	0.21

	A4-1522
	Insertion loss of receiver chain
	0.18
	0.18
	0.18
	Rectangular
	1.73
	1
	0.10
	0.10
	0.10

	C1-423
	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

	A4-8b24
	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




[Unchanged Sections]
9.2.6.3	Uncertainty budget format

[bookmark: _Toc21086253][bookmark: _Toc29768690][bookmark: _Toc32332070][bookmark: _Toc34696743]9.2.6.34	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



[Unchanged Sections]
[bookmark: _Toc32332097][bookmark: _Toc21086261][bookmark: _Toc29768698][bookmark: _Toc34696771]9.4.2.3	Uncertainty budget format
Table 9.4.2.3-1: Indoor Anechoic Chamber uncertainty contributions
for OTA E-UTRA DL RS power measurement
	UID
	Description of uncertainty contribution
	Details in annex

	Stage 2: DUT measurement

	1
	Positioning misalignment between the AAS BS and the reference antenna
	E1-1

	2
	Pointing misalignment between the AAS BS and the receiving antenna.
	E1-2

	3
	Quality of quiet zone
	E1-3

	4
	Polarization mismatch between the AAS BS and the receiving antenna
	E1-4

	5
	Mutual coupling between the AAS BS and the receiving antenna
	E1-5

	6
	Phase curvature
	E1-6

	8
	Impedance mismatch in the receiving chain
	E1-8

	9
	Random uncertainty
	E1-9

	23
	MU of TE derived from conducted specification (conducted MU / 1.96)
	F2

	Stage 1: Calibration measurement

	10
	Impedance mismatch between the receiving antenna and the network analyzer 
	E1-10

	11
	Positioning and pointing misalignment between the reference antenna and the receiving antenna
	E1-11

	12
	Impedance mismatch between the reference antenna and the network analyzer
	E1-12

	13
	Quality of quiet zone
	E1-3

	14
	Polarization mismatch for reference antenna
	E1-4

	15
	Mutual coupling between the reference antenna and the receiving antenna
	E1-5

	16
	Phase curvature 
	E1-6

	17
	Uncertainty of the Network Analyzer
	F1

	18
	Influence of the reference antenna feed cable
a)	Flexing cables, adapters, attenuators, and connector repeatability
	E1-14

	19
	Reference antenna feed cable loss measurement uncertainty
	E1-15

	20
	Influence of the receiving antenna feed cable
a)	Flexing cables, adapters, attenuators, and connector repeatability
	E1-16

	21
	Uncertainty of the absolute gain of the reference antenna
	F1

	22
	Uncertainty of the absolute gain of the receiving antenna
	E1-18



9.4.2.34	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 9.4.2.3-1: Indoor Anechoic Chamber measurement uncertainty value derivation for OTA E-UTRA DL RS power measurement
Editor’s note: placeholder for the MU table based on the Excel spreadsheet.
[Unchanged Sections]
[bookmark: _Toc32332103][bookmark: _Toc34696777][bookmark: _Toc21086268][bookmark: _Toc29768705]9.4.3.3	Uncertainty budget format
Table 10.2.3.3.4.1-1: CATR uncertainty budget format for OTA E-UTRA DL RS power measurement
	UID
	Description of uncertainty contribution
	Details in annex

	Stage 2: DUT measurement

	1
	Misalignment DUT & pointing error
	E2-1

	2
	RF power measurement equipment
	F1

	3
	Standing wave between DUT and test range antenna
	E2-3

	4
	RF leakage (SGH connector terminated & test range antenna connector cable terminated)
	E2-4

	5
	QZ ripple DUT
	E2-5

	19
	Miscellaneous uncertainty
	E2-2

	23
	MU of TE derived from conducted specification (conducted MU / 1.96)
	F2

	Stage 1: Calibration measurement

	6
	Uncertainty of network analyser
	F1

	7
	Mismatch of receiver chain
	E2-7

	8
	Insertion loss variation of receiver chain
	E2-8

	9
	RF leakage, (SGH connector terminated & test range antenna connector cable terminated)
	E2-4

	10
	Influence of the calibration antenna feed cable:
a)	Flexing cables, adapters, attenuators, connector repeatability
	E2-9

	11
	Uncertainty of the absolute gain of the calibration antenna
	F1

	12
	Misalignment positioning system
	E2-11

	13
	Misalignment of calibration antenna and test range antenna
	E2-1

	14
	Rotary Joints
	E2-12

	15
	Standing wave between reference calibration antenna and test range antenna
	E2-3

	16
	Quality of quiet zone
	E2-5

	20
	Switching uncertainty
	E2-15



9.4.3.34	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
Editor’s note: placeholder for the MU table based on the Excel spreadsheet.
[Unchanged Sections]
9.4.3.3	Uncertainty budget format
Table 10.2.3.4.4-1: Near field test range uncertainty contributors in AAS OTA E-UTRA DL RS power measurement
	UID
	Description of uncertainty contribution
	Details in annex

	
	Stage 2:, EIRP near field radiation pattern measurement and EIRP near field DUT power measurement

	1
	Axes Intersection
	E3-1

	2
	Axes Orthogonality
	E3-2

	3
	Horizontal Pointing
	E3-3

	4
	Probe Vertical Position
	E3-4

	5
	Probe H/V pointing
	E3-5

	6
	Measurement Distance
	E3-6

	7
	Amplitude and Phase Drift
	E3-7

	8
	Amplitude and Phase Noise
	E3-8

	9
	Leakage and Crosstalk
	E3-9

	10
	Amplitude Non-Linearity
	E3-10

	11
	Amplitude and Phase Shift in rotary joints
	E3-11

	12
	Channel Balance Amplitude and Phase
	E3-12

	13
	Probe Polarization Amplitude and Phase
	E3-13

	14
	Probe Pattern Knowledge
	E3-14

	15
	Multiple Reflections
	E3-15

	16
	Room Scattering
	E3-16

	17
	DUT support Scattering
	E3-17

	18
	Scan Area Truncation
	E3-18

	19
	Sampling Point Offset
	E3-19

	20
	Spherical Mode Truncation
	E3-20

	21
	Positioning
	E3-21

	22
	Probe Array Uniformity
	E3-22

	23
	Mismatch of receiver chain (i.e. between receiving antenna and measurement receiver)
	E3-23

	24
	Insertion loss of receiver chain
	E3-24

	25
	Uncertainty of the absolute gain of the probe antenna
	E3-25

	36
	MU of TE derived from conducted specification
	F2

	27
	Measurement repeatability - Positioning Repeatability
	E3-27

	
	Stage 1: Calibration measurement

	28
	Uncertainty of network analyser
	E

	29
	Mismatch of receiver chain
	B4-29

	30
	Insertion loss of receiver chain
	B4-30

	31
	Mismatch in the connection of the calibration antenna
	B4-31

	32
	Influence of the calibration antenna feed cable
	B4-32

	33
	Influence of the probe antenna cable
	B4-33

	34
	Uncertainty of the absolute gain of the calibration antenna
	E

	35
	Short term repeatability
	B4-35



[bookmark: _Toc21086276][bookmark: _Toc29768713][bookmark: _Toc32332109][bookmark: _Toc34696783]9.4.4.3	MU value derivation, FR1
Table 9.4.4.3-1: NFTR measurement uncertainty value derivation for OTA E-UTRA DL RS power measurement
Editor’s note: placeholder for the MU table based on the Excel spreadsheet.
[Unchanged Sections]
9.5.2.3	Uncertainty budget format
Table 9.5.2.3-1: Indoor Anechoic Chamber uuncertainty contributions
for AAS BS OTA E-UTRA Total power dynamic range measurement
	UID
	Description of uncertainty contribution
	Details in annex

	Stage 2: DUT measurement

	1
	Positioning misalignment between the AAS BS and the reference antenna (note 1)
	E1-1

	2
	Pointing misalignment between the AAS BS and the receiving antenna. (note 1)
	E1-2

	3
	Quality of quiet zone (note 1)
	E1-3

	4
	Polarization mismatch between the AAS BS and the receiving antenna (note 1)
	E1-4

	5
	Mutual coupling between the AAS BS and the receiving antenna (note 1)
	E1-5

	6
	Phase curvature (note 1)
	E1-6

	8
	Impedance mismatch in the receiving chain (note 1)
	E1-8

	9
	Random uncertainty (note 1)
	E1-9

	23
	Uncertainty of conducted measurement (conducted MU / 1.96)
	F2

	Stage 1: Calibration measurement

	10
	Impedance mismatch between the receiving antenna and the network analyzer  (note 1)
	E1-10

	11
	Positioning and pointing misalignment between the reference antenna and the receiving antenna (note 1)
	E1-11

	12
	Impedance mismatch between the reference antenna and the network analyzer (note 1)
	E1-12

	13
	Quality of quiet zone (note 1)
	E1-3

	14
	Polarization mismatch for reference antenna (note 1)
	E1-4

	15
	Mutual coupling between the reference antenna and the receiving antenna
	E1-5

	16
	Phase curvature  (note 1)
	E1-6

	17
	Uncertainty of the Network Analyzer (note 1)
	F1

	18
	Influence of the reference antenna feed cable
a)	Flexing cables, adapters, attenuators, and connector repeatability (note 1)
	E1-14

	19
	Reference antenna feed cable loss measurement uncertainty (note 1)
	E1-15

	20
	Influence of the receiving antenna feed cable
a)	Flexing cables, adapters, attenuators, and connector repeatability (note 1)
	E1-16

	21
	Uncertainty of the absolute gain of the reference antenna (note 1)
	F1

	22
	Uncertainty of the absolute gain of the receiving antenna (note 1)
	E1-18

	Note 1: These uncertainties cancel out as the requirement is differential



[bookmark: _Toc32332118][bookmark: _Toc21086285][bookmark: _Toc29768722][bookmark: _Toc34696793]9.5.2.34	MU value derivation, FR1
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 table 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 9.5.2.3-1: Indoor Anechoic Chamber measurement uncertainty value derivation for OTA total power dynamic range measurement
Editor’s note: placeholder for the MU table based on the Excel spreadsheet.
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.
[Unchanged Sections]
9.5.3.3	Uncertainty budget format
The uncertainty budget descriptions are the same as those in table 9.5.2.3-1 with the addition descriptions in table 9.5.3.3-1.
Table 9.5.3.3-1: Indoor Anechoic Chamber uncertainty contributions
for OTA Total power dynamic range measurement
	UID
	Description of uncertainty contribution
	Details in annex

	Stage 2: DUT measurement

	23
	Uncertainty of conducted measurement (conducted MU / 1.96)
	F2

	Stage 1: Calibration measurement



[bookmark: _Toc32332124][bookmark: _Toc34696799][bookmark: _Toc21086292][bookmark: _Toc29768729]9.5.3.34	MU value derivation, FR1 
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 9.5.3.3-1: CATR MU value derivation for OTA total power dynamic range measurement
Editor’s note: placeholder for the MU table based on the Excel spreadsheet.
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 = 0.1 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.
[Unchanged Sections]
9.5.4.3	Uncertainty budget format
The uncertainty budget format are the same as those in table 9.5.2.3-1 (excluding uncertainties from the NF to FF transformation, since the transformation is not needed) with the addition descriptions in table 9.5.4.3-1:
Table 9.5.4.3-1: Near Field uncertainty contributions for OTA E-UTRA Total power dynamic range measurement
	UID
	Description of uncertainty contribution
	Details in annex

	Stage 2: DUT measurement

	23
	Uncertainty of conducted measurement (conducted MU / 1.96)
	F2

	Stage 1: Calibration measurement



[bookmark: _Toc32332130][bookmark: _Toc34696805][bookmark: _Toc21086299][bookmark: _Toc29768736]9.5.4.34	MU value derivation, FR1 
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 9.5.4.3-1: NFTR MU value derivation for OTA E-UTRA total power dynamic range measurement
	Editor’s note: placeholder for the MU table based on the Excel spreadsheet.
[Unchanged Sections]
10.2.2.3		Uncertainty budget format
Table 10.2.2.3 -1: Indoor Anechoic Chamber uncertainty contributions
for AAS BS EIS measurement
	UID
	Description of uncertainty contribution
	Details in annex

	Stage 2: DUT measurement

	1
	Positioning misalignment between the AAS BS and the reference antenna
	C1-1

	2
	Pointing misalignment between the AAS BS and the transmitting antenna.
	C1-2

	3
	Quality of quiet zone
	C1-3

	4
	Polarization mismatch between the AAS BS and the transmitting antenna
	C1-4

	5
	Mutual coupling between the AAS BS and the transmitting antenna
	C1-5

	6
	Phase curvature
	C1-6

	7
	Uncertainty of the RF signal source generator
	E

	8
	Impedance mismatch in the transmitting chain
	C1-8

	9
	Random uncertainty
	C1-9

	Stage 1: Calibration measurement

	10
	Impedance mismatch between the transmitting antenna and the network analyzer
	C1-10

	11
	Positioning and pointing misalignment between the reference antenna and the transmitting antenna
	C1-11

	12
	Impedance mismatch between the reference antenna and network analyzer.
	C1-12

	13
	Quality of quiet zone
	C1-3

	14
	Polarization mismatch for reference antenna
	C1-4

	15
	Mutual coupling between the reference antenna and the transmitting antenna
	C1-5

	16
	Phase curvature 
	C1-6

	17
	Uncertainty of the network analyzer
	E

	18
	Influence of the reference antenna feed cable
	a)	Flexing cables, adapters, attenuators, and connector repeatability
	C1-14

	19
	Reference antenna feed cable loss measurement uncertainty
	C1-15

	20
	Influence of the transmitting antenna feed cable
	a)	Flexing cables, adapters, attenuators, and connector repeatability
	C1-16

	21
	Uncertainty of the absolute gain of the reference antenna
	E

	22
	Uncertainty of the absolute gain of the transmitting antenna
	C1-18



[bookmark: _Toc32332240][bookmark: _Toc34696915]10.2.2.43		MU value derivation, FR1
Table 10.2.2.3-1 captures derivation of the expanded measurement uncertainty values for OTA sensitivity measurements in Indoor Anechoic Chamber (Normal test conditions, FR1).
Table 10.2.2.3-1: IAC MU value derivation for OTA sensitivity measurement, FR1
Editor’s note: placeholder for the MU table based on the Excel spreadsheet.
[bookmark: _Toc32332241][bookmark: _Toc34696916]10.2.2.54		MU value derivation, FR2
Table 10.2.2.4-1 captures derivation of the expanded measurement uncertainty values for OTA sensitivity measurements in Indoor Anechoic Chamber (Normal test conditions, FR2).
Table 10.2.2.4-1: IAC MU value derivation for OTA sensitivity measurement, FR2
Editor’s note: placeholder for the MU table based on the Excel spreadsheet.
[Unchanged Sections]
10.2.3.3	Uncertainty budget format
Table 10.2.3.3-1: CATR uncertainty budget format for EIS measurement
	UID
	Description of uncertainty contribution
	Details in anex

	Stage 2: DUT measurement

	1
	Misalignment DUT & pointing error
	C2-1

	2
	Standing wave between DUT and test range antenna
	C2-2

	3
	Signal Generator uncertainty
	E

	4
	RF leakage & dynamic range, 
	a) feeder package terminated
	b) DUT terminated
	C2-3

	5
	QZ ripple DUT
	C2-4

	6
	Miscellaneous uncertainty
	C2-13

	Stage 1: Calibration measurement

	7
	Uncertainty of network analyser and/or  signal generator
	E

	8
	Mismatch of transmitter chain
	C2-6

	9
	Insertion loss of transmitter chain
	C2-7

	10
	RF leakage & dynamic range
	C2-8

	11
	Influence of the calibration antenna feed cable
	a)	Flexing cables, adapters, attenuators & connector repeatability
	C2-9

	12
	Uncertainty of the absolute gain of calibration antenna
	E

	13
	Uncertainty due to antenna mounting apparatus or rotary joints
	C2-11

	14
	Quality of quiet zone
	C2-4

	15
	Rotary Joints
	C2-14

	16
	Misalignment positioning system
	C2-15

	17
	Misalignment calibration antenna
	C2-1

	18
	Standing wave between DUT and test range antenna
	C2-16

	19
	Switching uncertainty
	C2-17




[bookmark: _Toc32332247][bookmark: _Toc34696922]10.2.3.43	MU value derivation, FR1
Table 10.2.3.3-1 captures derivation of the expanded measurement uncertainty values for OTA sensitivity measurements in CATR (Normal test conditions, FR1).
Table 10.2.3.3-1: CATR MU value derivation for OTA sensitivity measurements, Normal test conditions, FR1
[bookmark: _Toc32332248][bookmark: _Toc34696923]10.2.3.54		MU value derivation, FR2
Table 10.2.3.4-1 captures derivation of the expanded measurement uncertainty values for OTA sensitivity measurements in CATR (Normal test conditions, FR2).
Table 10.2.3.4-1: IAC CATR MU value derivation for OTA sensitivity measurement, FR2
Editor’s note: placeholder for the MU table based on the Excel spreadsheet.
[Unchanged Sections]
10.2.4.3	Uncertainty budget format
Table 10.2.4.3-1: One Dimensional Compact Range Chamber uncertainty contributions 
 for EIS measurement
	UID
	Description of uncertainty contribution
	Details in annex

	Stage 2: DUT measurement

	1
	Misalignment DUT and pointing error
	C3-1

	2
	Standing wave between DUT and test range antenna
	C3-2

	3
	Quiet zone ripple DUT
	C3-3

	4
	Signal generator
	C3-4, E

	5
	Phase curvature
	C3-5

	6
	Polarization mismatch between DUT and transmitting antenna
	C3-6

	7
	Mutual coupling between DUT and transmitting antenna
	C3-7

	8
	Measurement equipment
	C3-8, E

	9
	Impedance mismatch in transmitting chain
	C3-9

	10
	RF leakage and dynamic range
a)	Feeder package terminated
b)	DUT terminated
	C3-10

	Stage 1: Calibration measurement

	11
	Misalignment positioning system
	C3-11

	12
	Pointing error between reference antenna and test range antenna
	C3-12

	13
	Impedance mismatch in path to reference antenna
	C3-13

	14
	Impedance mismatch in path to compact probe
	C3-14

	15
	Standing wave between reference antenna and test range antenna
	C3-2

	16
	Quiet zone ripple reference antenna
	C3-4

	17
	Phase curvature
	C3-5

	18
	Polarization mismatch between reference antenna and transmitting antenna
	C3-6

	19
	Mutual coupling between reference antenna and transmitting antenna
	C3-7

	20
	Measurement equipment
	C3-8, E

	21
	Influence of reference antenna feed cable (flexing cables, adapters, attenuators, connector repeatability)
	C3-15

	22
	Mismatch of transmitter chain
	C3-16

	23
	Insertion loss of transmitter chain
	C3-17

	24
	Uncertainty of absolute gain of reference antenna
	C3-18, E

	25
	RF leakage (SGH connector terminated and test range antenna connector cable terminated)
	C3-10



 
[bookmark: _Toc32332254][bookmark: _Toc34696929]10.2.4.34	MU value derivation, FR1 
Table 10.2.4.3-1 captures derivation of the expanded measurement uncertainty values for OTA sensitivity measurements in One Dimensional Compact Range.
Table 10.2.4.3-1: One Dimensional Compact Range measurement uncertainty value derivation for OTA sensitivity measurements, FR1
Editor’s note: placeholder for the MU table based on the Excel spreadsheet.
[Unchanged Sections]
10.2.5.3	Uncertainty budget format
Table 10.2.5.3-1: Near field test range uncertainty contributors in AAS EIS measurement
	UID
	Description of uncertainty contribution
	Details in annex

	
	Stage 2: EIS near field radiation pattern measurement and EIS near field DUT power measurement

	1
	Axes Intersection
	C4-1

	2
	Axes Orthogonality
	C4-2

	3
	Horizontal Pointing
	C4-3

	4
	Probe Vertical Position
	C4-4

	5
	Probe H/V pointing
	C4-5

	6
	Measurement Distance
	C4-6

	7
	Amplitude and Phase Drift
	C4-7

	8
	Amplitude and Phase Noise
	C4-8

	9
	Leakage and Crosstalk
	C4-9

	10
	Amplitude Non-Linearity
	C4-10

	11
	Amplitude and Phase Shift in rotary joints
	C4-11

	12
	Channel Balance Amplitude and Phase
	C4-12

	13
	Probe Polarization Amplitude and Phase
	C4-13

	14
	Probe Pattern Knowledge
	C4-14

	15
	Multiple Reflections
	C4-15

	16
	Room Scattering
	C4-16

	17
	DUT support Scattering
	C4-17

	18
	Scan Area Truncation
	C4-18

	19
	Sampling Point Offset
	C4-19

	20
	Spherical Mode Truncation
	C4-20

	21
	Positioning
	C4-21

	22
	Probe Array Uniformity
	C4-22

	23
	Mismatch of transmitter chain (i.e. between receiving antenna and vector signal generator)
	C4-23

	 24
	Insertion loss of transmitter chain
	C4-24

	25
	Uncertainty of the absolute gain of the probe antenna
	C4-25

	26
	Vector Signal Generator
	E

	27
	Measurement repeatability - Positioning Repeatability
	C4-27

	
	Stage 1:, Calibration measurement

	28
	Uncertainty of network analyser
	E

	29
	Mismatch of transmitter chain
	C4-29

	30
	Insertion loss of transmitter chain
	C4-30

	31
	Mismatch in the connection of the calibration antenna
	C4-31

	32
	Influence of the calibration antenna feed cable
	C4-32

	33
	Influence of the probe antenna cable
	C4-33

	34
	Uncertainty of the absolute gain of the calibration antenna
	E

	35
	Short term repeatability
	C4-35




[bookmark: _Toc32332260][bookmark: _Toc34696935]10.2.5.34	MU value derivation, FR1
Table 10.2.5.3-1 captures derivation of the expanded measurement uncertainty values for OTA sensitivity 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 10.2.5.3-1: NFTR measurement uncertainty value derivation for OTA sensitivity measurements, FR1
Editor’s note: placeholder for the MU table based on the Excel spreadsheet.
[Unchanged Sections]
10.2.6.3	Uncertainty budget format
Table 10.2.6.3-1: Plane Wave Synthesizer uncertainty contributions for EIS measurements
	UID
	Uncertainty Source
	Details in annex

	
	
	

	Stage 2: DUT measurement

	1
	Misalignment DUT & pointing error
	E6-1

	2
	RF signal generator
	F.1

	3
	Longitudinal position uncertainty (i.e. standing wave and imperfect field synthesis) for DUT antenna
	E6-2

	4
	RF leakage (calibration antenna connector terminated)
	E6-3

	5
	QZ ripple with DUT
	E6-4

	6
	Miscellaneous Uncertainty
	E6-5

	20
	System non-linearity
	E6-14

	Stage 1: Calibration measurement

	7
	Uncertainty of network analyzer
	F.1

	8
	Mismatch (i.e. reference antenna, network analyzer and reference cable)
	E6-6

	9
	Insertion loss variation
	E6-7

	4
	RF leakage (calibration antenna connector terminated)
	E6-3

	10
	Influence of the calibration antenna feed cable
	E6-8

	11
	Uncertainty of the absolute gain of the calibration antenna
	F.1

	12
	Misalignment of positioning system
	E6-9

	13
	Misalignment of calibration antenna & pointing error
	E6-1

	14
	Rotary joints
	E6-10

	15
	Longitudinal position uncertainty (i.e. standing wave and imperfect field synthesis) for calibration antenna
	E6-2

	16
	QZ ripple with calibration antenna
	E6-4

	17
	Switching uncertainty
	E6-11

	18
	Field repeatability
	E6-12

	19
	Frequency flatness
	E6-13




[bookmark: _Toc32332266][bookmark: _Toc34696941]10.2.6.34	MU value derivation, FR1
Table 10.2.6.3-1 captures derivation of the expanded measurement uncertainty values for OTA sensitivity measurements in PWS.
Table 10.2.6.3-1: PWS MU value derivation for OTA sensitivity measurements, FR1
Editor’s note: placeholder for the MU table based on the Excel spreadsheet.
[Unchanged Sections]
[bookmark: _Toc32332336][bookmark: _Toc34697011]11.2	OTA BS output power 
[Unchanged Sections]
11.2.2.3	Uncertainty budget format
The uncertainty budget format remains the same as EIRP measurement derived in subclause 9.2.2.
[bookmark: _Toc21086487][bookmark: _Toc29768924][bookmark: _Toc32332343][bookmark: _Toc34697018]11.2.2.34	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).
[Unchanged Sections]
11.2.3.3	Uncertainty budget format
The uncertainty budget format remains the same as EIRP measurement derived in subclause 9.2.3.
[bookmark: _Toc32332349][bookmark: _Toc34697024][bookmark: _Toc21086494][bookmark: _Toc29768931]11.2.3.43	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
Editor’s note: placeholder for the MU table based on the Excel spreadsheet.
[bookmark: _Toc32332350][bookmark: _Toc34697025]11.2.3.54	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
Editor’s note: placeholder for the MU table based on the Excel spreadsheet.

[Unchanged Sections]
11.2.4.3	Uncertainty budget format
The uncertainty budget format remains the same as EIRP measurement derived in subclause 9.2.4.
[bookmark: _Toc21086501][bookmark: _Toc29768938][bookmark: _Toc32332356][bookmark: _Toc34697031]11.2.4.34	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, FR1
Editor’s note: placeholder for the MU table based on the Excel spreadsheet
[Unchanged Sections]
11.2.5.3	Uncertainty budget format
The uncertainty budget format remains the same as EIRP measurement derived in subclause 9.2.5.
[bookmark: _Toc32332362][bookmark: _Toc34697037][bookmark: _Toc21086506][bookmark: _Toc29768943]11.2.5.43	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, FR1
Editor’s note: placeholder for the MU table based on the Excel spreadsheet.
[bookmark: _Toc32332363][bookmark: _Toc34697038]11.2.5.45	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
Editor’s note: placeholder for the MU table based on the Excel spreadsheet.
[Unchanged Sections]
11.2.6.3	Uncertainty budget format
The uncertainty budget format remains the same as EIRP measurement derived in subclause 9.2.6.
[bookmark: _Toc32332369][bookmark: _Toc34697044]11.2.6.43	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
Editor’s note: placeholder for the MU table based on the Excel spreadsheet.
[bookmark: _Toc21086518][bookmark: _Toc29768961][bookmark: _Toc32332379][bookmark: _Toc34697054][Unchanged Sections]
11.3.2.3	Uncertainty budget format
The uncertainty budget format remains the same as EIRP measurement derived in subclause 9.2.2.
11.3.2.34	MU value derivation, FR1
Table 11.3.2.3-1: IAC MU value derivation for the absolute ACLR measurement
Editor’s note: placeholder for the MU table based on the Excel spreadsheet.
[Unchanged Sections]
11.3.3.3	Uncertainty budget format
The uncertainty budget format remains the same as EIRP measurement derived in subclause 9.2.3.
[bookmark: _Toc32332385][bookmark: _Toc34697060]11.3.3.34	MU value derivation, FR1
Table 11.3.3.3-1: CATR MU value derivation for the EIRP measurement of the absolute OTA ACLR, FR1
Editor’s note: placeholder for the MU table based on the Excel spreadsheet.
Table 11.3.3.3-2: CATR MU value derivation for the EIRP measurement of the relative OTA ACLR, FR1
Editor’s note: placeholder for the MU table based on the Excel spreadsheet.
[bookmark: _Toc32332386][bookmark: _Toc34697061]11.3.3.45	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 
Editor’s note: placeholder for the MU table based on the Excel spreadsheet.
Table 11.3.3.4-2: CATR MU value derivation for the EIRP measurement of the relative OTA ACLR, FR2
Editor’s note: placeholder for the MU table based on the Excel spreadsheet.
[Unchanged Sections]
11.3.4.3	Uncertainty budget format
The uncertainty budget format remains the same as EIRP measurement derived in subclause 9.2.5.

[bookmark: _Toc32332392][bookmark: _Toc34697067][bookmark: _Toc21086527][bookmark: _Toc29768970]11.3.4.34	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 absolute ACLR measurement
Editor’s note: placeholder for the MU table based on the Excel spreadsheet.
[Unchanged Sections]
[bookmark: _Toc21086544][bookmark: _Toc29768993][bookmark: _Toc32332415][bookmark: _Toc34697090]11.4.2.3	Uncertainty budget format
The uncertainty budget format remains the same as EIRP measurement derived in subclause 9.2.2.
11.4.2.3 4 	MU value derivation, FR1
Table 11.4.2.3-1 captures derivation of the expanded measurement uncertainty values for OTA OBUE or OTA SEM measurements in Indoor Anechoic Chamber (Normal test conditions, FR1).
Table 11.4.2.3-1: IAC MU value derivation for OTA OBUE or OTA SEM measurement, FR1
Editor’s note: placeholder for the MU table based on the Excel spreadsheet.
[Unchanged Sections]
11.4.3.3	Uncertainty budget format
The uncertainty budget format remains the same as EIRP measurement derived in subclause 9.2.3.
[bookmark: _Toc32332420][bookmark: _Toc34697095]11.4.3.34	MU value derivation, FR1
Table 11.4.3.3-1 captures derivation of the expanded measurement uncertainty values for OTA OBUE or OTA SEM measurements in CATR (Normal test conditions, FR1).
[bookmark: _Hlk517360267]Table 11.4.3.3-1: CATR MU value derivation for OTA OBUE or OTA SEM measurement, FR1
Editor’s note: placeholder for the MU table based on the Excel spreadsheet.
[bookmark: _Toc32332421][bookmark: _Toc34697096]11.4.3.45	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 11.4.3.4-1 captures derivation of the expanded measurement uncertainty values for OTA OBUE measurements in CATR (Normal test conditions, FR2).
Table 11.4.3.4-1: CATR MU value derivation for OTA OBUE measurement, FR2
Editor’s note: placeholder for the MU table based on the Excel spreadsheet.
[Unchanged Sections]
11.4.4.3	Uncertainty budget format
The uncertainty budget format remains the same as EIRP measurement derived in subclause 9.2.5.

[bookmark: _Toc32332427][bookmark: _Toc21086549][bookmark: _Toc29768998][bookmark: _Toc34697102]11.4.4.34	MU value derivation, FR1
Refer to subclause 11.2.4.3 (i.e. the MU value derivation for the OTA BS output power measurement in NFTR) for MU value per point measurement.

[End of changes]
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