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------------------------------ Modified section ------------------------------
[bookmark: _Toc61130251][bookmark: _Toc61130977][bookmark: _Toc61187819][bookmark: _Toc83029109][bookmark: _Toc83919707][bookmark: _Toc89784728]3	Definitions of terms, symbols and abbreviations
[bookmark: _Toc43738933][bookmark: _Toc46346694][bookmark: _Toc53165632][bookmark: _Toc53166327][bookmark: _Toc53167022][bookmark: _Toc61130252][bookmark: _Toc61130978][bookmark: _Toc61187820][bookmark: _Toc83029110][bookmark: _Toc83919708][bookmark: _Toc89784729]3.1	Terms
For the purposes of the present document, the terms given in TR 21.905 [1] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in TR 21.905 [1].
NOTE 1:	Multi-word definitions are treated as linguistic expressions and printed in italic font throughout this requirement specification. Linguistic expressions may not be split and are printed in their entirety.
active antenna system base station: base station system which combines an antenna array with a transceiver unit array and a radio distribution network
array element: subdivision of a passive antenna array, consisting of a single radiating element or a group of radiating elements, with a fixed radiation pattern
antenna array: group of radiating elements characterized by the geometry and the properties of the array elements
antenna gain: ratio of the radiation intensity, in a given direction, to the radiation intensity that would be obtained if the power accepted by the antenna were radiated isotropically
NOTE 2:	If the direction is not specified, the direction of maximum radiation intensity is implied.
array factor: radiation pattern of an array antenna when each array element is considered to radiate isotropically
NOTE 3:	When the radiation pattern of individual array elements are identical, and the array elements are congruent under translation, then the product of the array factor and the array element radiation pattern gives the radiation pattern of the entire array.
angle of arrival: is the direction of propagation of electromagnetic wave incident on an BS antenna array
beam: main lobe of a radiation pattern from a BS
NOTE 4:	For certain BS antenna array, there may be more than one beam.
beam centre direction: direction equal to the geometric centre of the half-power contour of the beam
beam direction pair: data set consisting of the beam centre direction and the related beam peak direction
beam peak direction: direction where the maximum EIRP is supposed to be found
beamwidth: beam which has a half-power contour that is essentially elliptical, the half-power beamwidths in the two pattern cuts that respectively contain the major and minor axis of the ellipse
BS type 1-O: NR base station operating at FR1 with a requirement set consisting only of OTA requirements defined at the RIB
BS type 2-O: NR base station operating at FR2 with a requirement set consisting only of OTA requirements defined at the RIB
co-location reference antenna: reference antenna used for co-location requirements
co-location test antenna: practical passive antenna that is used for conformance testing of the co-location requirements and is based on the definition of the co-location reference antenna
cylindrical diameter: diameter of the smallest cylinder that encloses the radiation source along z-axis (in reference angular step criteria)
directivity: ratio of the radiation intensity in a given direction from the antenna to the radiation intensity averaged over all directions
NOTE 5:	If the direction is not specified, the direction of maximum radiation intensity is implied.
equivalent isotropic radiated power: equivalent power radiated from an isotropic directivity device producing the same field intensity at a point of observation as the field intensity radiated in the direction of the same point of observation by the discussed device
NOTE 6:	Isotropic directivity is equal in all directions (i.e. 0 dBi).
equivalent isotropic sensitivity: sensitivity for an isotropic directivity device equivalent to the sensitivity of the discussed device exposed to an incoming wave from a defined AoA
NOTE 7:	The sensitivity is the minimum received power level at which a RAT specific requirement is met.
NOTE 8:	Isotropic directivity is equal in all directions (i.e. 0 dBi).
frequency range 1: frequency range capturing AAS BS or NR BS operation in range from 410 MHz up to 7125 MHz
frequency range 2: frequency range capturing NR BS operation in range from 24250 MHz up to 52600 71000 MHz
------------------------------ Next modified section ------------------------------

Table 9.2.3.4-2: CATR MU value derivation for EIRP accuracy measurements, Normal test conditions, FR2
	UID
	Uncertainty source
	Uncertainty value (dB)
	Distribution of the probability
	Divisor based on
distribution shape
	ci
	Standard uncertainty ui (dB)

	
	
	24.25 < f
<29.5 GHz
	37 < f
<43.5 GHz
	52.6 < f ≤ 71 GHz
	
	
	
	24.25 < f
<29.5 GHz
	37 < f
<43.5 GHz
	52.6 < f ≤ 71 GHz

	Stage 2: BS measurement

	A2-1a
	Misalignment and pointing error of BS (for EIRP)
	0.20
	0.20
	0.20
	Exp. normal
	2.00
	1
	0.10
	0.10
	0.10

	C1-1
	Uncertainty of the RF power measurement equipment (e.g. spectrum analyzer, power meter) - high power
	0.50
	0.70
	0.98
	Normal
	1.00
	1
	0.50
	0.70
	0.98

	A2-2a
	Standing wave between BS and test range antenna
	0.03
	0.03
	0.21
	U-shaped
	1.41
	1
	0.02
	0.02
	0.15

	A2-3
	RF leakage (SGH connector terminated & test range antenna connector cable terminated)
	0.01
	0.01
	0.00
	Normal
	1.00
	1
	0.01
	0.01
	0.00

	A2-4a
	QZ ripple experienced by BS
	0.40
	0.40
	0.40
	Normal
	1.00
	1
	0.40
	0.40
	0.40

	A2-12
	Frequency flatness of test system
	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
	0.30
	0.30
	0.85
	 Normal
	1.00
	1
	0.30
	0.30
	0.85

	A2-5a
	Mismatch of receiver chain between receiving antenna and measurement receiver
	0.43
	0.57
	0.40
	U-shaped
	1.41
	1
	0.30
	0.40
	0.40

	A2-6
	Insertion loss of receiver chain
	0.00
	0.00
	0.10
	Rectangular
	1.73
	1
	0.00
	0.00
	0.10

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

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

	C1-4
	Uncertainty of the absolute gain of the reference antenna
	0.52
	0.52
	0.30
	Rectangular
	1.73
	1
	0.30
	0.30
	0.30

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

	A2-1b
	Misalignment and pointing error of calibration antenna (for EIRP)
	0.00
	0.00
	0.00
	Exp. normal
	2.00
	1
	0.00
	0.00
	0.00

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

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

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

	A2-11
	Switching uncertainty
	0.10
	0.10
	0.25
	Rectangular
	1.73
	1
	0.06
	0.06
	0.25

	Combined standard uncertainty (1σ) (dB)
	0.89
	1.06
	1.52

	Expanded uncertainty (1.96σ - confidence interval of 95 %) (dB)
	1.74
	2.07
	2.98


------------------------------ Next modified section ------------------------------
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 < 29.5 GHz
	37 < f < 43.5 GHz
	43.5 < f < 48.2 GHz 
	52.6 < f ≤ 71 GHz

	Indoor Anechoic Chamber
	-
	-　
	-
	- 

	Compact Antenna Test Range
	1.74
	2.07
	-
	2.98

	One Dimensional Compact Range Chamber
	　-
	-　
	-
	-

	Near Field Test Range
	　-
	-　
	-
	-

	Plane Wave Synthesizer
	　-
	-　
	-
	-

	Common maximum accepted test system uncertainty
	1.70
	2.00
	2.2 (NOTE)
	3.00

	NOTE:	MU estimation for 43.5 < f < 48.2 GHz was derived based on the linear approximation (based on MU values for lower frequency ranges). MU extrapolation approach was used instead of the typical derivation of the Expanded MU based on the MU budget calculations, as in case of lower frequency ranges.



------------------------------ Next modified section ------------------------------
Table 9.2.8-2: Test Tolerance values for the EIRP accuracy in Normal test conditions, FR2
	
	24.25 < f < 29.5 GHz
	37 < f < 43.5 GHz
	43.5 < f < 48.2 GHz
	52.6 < f ≤ 71 GHz

	Test Tolerance (dB)
	1.7
	2.0
	2.2
	3.0



------------------------------ Next modified section ------------------------------
Table 9.3.3.4-1: CATR MU value derivation for EIRP accuracy measurements in Extreme test conditions, FR2
	UID
	Uncertainty source
	Uncertainty value (dB)
	Distribution of the
probability
	Divisor based
on distribution shape
	ci
	Standard uncertainty ui (dB)

	
	
	24.25 < f
≤ 29.5 GHz
	37 < f
≤ 43.5 GHz
	52.6 < f ≤ 71 GHz
	
	
	
	24.25 < f
≤ 29.5 GHz
	37 < f
≤ 43.5 GHz
	52.6 < f ≤ 71 GHz

	Stage 2: BS measurement

	A2-1a
	Misalignment and pointing error of BS (for EIRP)
	0.20
	0.20
	0.20
	Exp. normal
	2.00
	1
	0.10
	0.10
	0.10

	C1-1
	Uncertainty of the RF power measurement equipment (e.g. spectrum analyzer, power meter) - high power
	0.50
	0.70
	0.98
	Gaussian
	1.00
	1
	0.50
	0.70
	0.98

	A2-2a
	Standing wave between BS and test range antenna
	0.03
	0.03
	0.21
	U-shaped
	1.41
	1
	0.02
	0.02
	0.15

	A2-3
	RF leakage (SGH connector terminated & test range antenna connector cable terminated)
	0.01
	0.01
	0.00
	Gaussian
	1.00
	1
	0.01
	0.01
	0.00

	A2-13
	QZ ripple with BS (extreme test conditions)
	0.70
	0.70
	0.70
	Gaussian
	1.00
	1
	0.70
	0.70
	0.70

	A2-12
	Frequency flatness of test system
	0.25
	0.25
	0.25
	Gaussian
	1.00
	1
	0.25
	0.25
	0.25

	A2-15
	Radome loss variation
	0.50
	0.50
	0.50
	Gaussian
	1.00
	1
	0.50
	0.50
	0.50

	A2-14
	Wet radome loss variation
	0.90
	0.90
	0.90
	Gaussian
	1.00
	1
	0.90
	0.90
	0.90

	A2-16
	Change in absorber behavior
	0.50
	0.50
	0.50
	Gaussian
	1.00
	1
	0.50
	0.50
	0.50

	Stage 1: Calibration measurement

	C1-3
	Uncertainty of the network analyzer
	0.30
	0.30
	0.85
	Gaussian
	1.00
	1
	0.30
	0.30
	0.85

	A2-5a
	Mismatch of receiver chain between receiving antenna and measurement receiver
	0.43
	0.57
	0.57
	U-shaped
	1.41
	1
	0.30
	0.40
	0.40

	A2-6
	Insertion loss of receiver chain
	0.00
	0.00
	0.18
	Rectangular
	1.73
	1
	0.00
	0.00
	0.10

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

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

	C1-4
	Uncertainty of the absolute gain of the reference antenna
	0.52
	0.52
	0.52
	Rectangular
	1.73
	1
	0.30
	0.30
	0.30

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

	A2-1b
	Misalignment and pointing error of calibration antenna (for EIRP)
	0.00
	0.00
	0.00
	Exp. normal
	2.00
	1
	0.00
	0.00
	0.00

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

	A2-2b
	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

	A2-4b
	QZ ripple experienced by calibration antenna (normal test conditions)
	0.01
	0.01
	0.01
	Gaussian
	1.00
	1
	0.01
	0.01
	0.01

	A2-11
	Switching uncertainty
	0.10
	0.10
	0.43
	Rectangular
	1.73
	1
	0.06
	0.06
	0.25

	Combined standard uncertainty (1σ) (dB)
	1.56
	1.66
	1.99

	Expanded uncertainty (1.96σ - confidence interval of 95 %) (dB)
	3.05
	3.25
	3.89


------------------------------ Next modified section ------------------------------
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 <29.5 GHz
	37 GHz < f ≤ 40Hz
	43.5 < f < 48.2 GHz
	52.6 < f ≤ 71 GHz

	Compact Antenna Test Range
	3.05
	3.25
	-
	- 

	Common maximum accepted test system uncertainty
	3.1
	3.3
	3.5 (NOTE)
	3.89

	NOTE:	MU estimation for 43.5 < f < 48.2 GHz was derived based on the linear approximation (based on MU values for lower frequency ranges). MU extrapolation approach was used instead of the typical derivation of the Expanded MU based on the MU budget calculations, as in case of lower frequency ranges.


------------------------------ Next modified section ------------------------------
Table 9.3.5-2: Test Tolerance values for the EIRP accuracy in Extreme test conditions, FR2
	
	24.25 < f <29.5 GHz
	37 GHz < f ≤ 43.5 GHz
	43.5 < f < 48.2 GHz
	52.6 < f ≤ 71 GHz

	Test Tolerance (dB)
	3.1
	3.3
	3.,5
	3.9


------------------------------ Next modified section ------------------------------
Table 9.10.2.3-1: CATR uncertainty assessment for EIRP measurements for transmitter OFF power and transmitter transient period, FR2
	UID
	Uncertainty source
	Uncertainty value
	Distribution of the probability
	Divisor based on distribution
shape
	ci
	Standard uncertainty ui (dB)

	
	
	24.25 < f
≤ 29.5 GHz
	37 < f
≤ 43.5 GHz
	52.6 < f ≤ 71 GHz
	
	
	
	24.25 < f
≤ 29.5 GHz
	37 < f
≤ 43.5 GHz
	52.6 < f ≤ 71 GHz

	Stage 2: BS measurement

	A2-1a
	Misalignment and pointing error of BS (for EIRP)
	0.20
	0.20
	0.20
	Exp. normal
	2.00
	1
	0.10
	0.10
	0.10

	C1-9
	Uncertainty of the RF power measurement equipment standard uncertainty σ (dB) of the absolute level for a time domain wideband measurement for FR2
	1.25
	1.45
	2.61
	Gaussian
	1.00
	1
	1.25
	1.45
	2.61

	A2-2a
	Standing wave between BS and test range antenna
	0.03
	0.03
	0.21
	U-shaped
	1.41
	1
	0.02
	0.02
	0.15

	A2-3
	RF leakage (SGH connector terminated & test range antenna connector cable terminated)
	0.01
	0.01
	0.00
	Gaussian
	1.00
	1
	0.01
	0.01
	0.00

	A2-4a
	QZ ripple experienced by BS
	0.40
	0.40
	0.40
	Gaussian 
	1.00
	1
	0.40
	0.40
	0.40

	A2-12
	Frequency flatness of test system
	0.25
	0.25
	0.25
	Gaussian
	1.00
	1
	0.25
	0.25
	0.25

	Stage 1: Calibration measurement

	C1-3
	Uncertainty of the network analyzer
	0.30
	0.30
	0.85
	Gaussian
	1.00
	1
	0.30
	0.30
	0.85

	A2-5b
	Mismatch of receiver chain for low power receiver
	0.72
	0.72
	0.72
	U-shaped
	1.41
	1
	0.51
	0.51
	0.51

	A2-6
	Insertion loss of receiver chain
	0.00
	0.00
	0.18
	Rectangular
	1.73
	1
	0.00
	0.00
	0.10

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

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

	C1-4
	Uncertainty of the absolute gain of the reference antenna
	0.52
	0.52
	0.52
	Rectangular
	1.73
	1
	0.30
	0.30
	0.30

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

	A2-1b
	Misalignment and pointing error of calibration antenna (for EIRP)
	0.00
	0.00
	0.00
	Exp. normal
	2.00
	1
	0.00
	0.00
	0.00

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

	A2-2b
	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

	A2-4b
	QZ ripple experienced by calibration antenna
	0.01
	0.01
	0.01
	Gaussian
	1.00
	1
	0.01
	0.01
	0.01

	A2-11
	Switching uncertainty
	0.10
	0.10
	0.43
	Rectangular
	1.73
	1
	0.06
	0.06
	0.25

	Combined standard uncertainty (1σ) (dB)
	1.50
	1.68
	2.87

	Expanded uncertainty (1.96σ – confidence interval of 95 %) (dB)
	2.95
	3.29
	5.63



------------------------------ Next modified section ------------------------------
Table 9.10.3-1: Maximum accepted test system uncertainty values for the EIRP accuracy, FR2
	
	24.25 < f < 29.5 GHz
	37 < f < 43.5 GHz
	43.5 < f < 48.2 GHz
	52.6 < f ≤ 71 GHz

	Maximum accepted test system uncertainty (dB)
	2.9
	3.3
	3.6 (NOTE)
	5.6

	NOTE:	MU estimation for 43.5 < f < 48.2 GHz was derived based on the linear approximation (based on MU values for lower frequency ranges). MU extrapolation approach was used instead of the typical derivation of the Expanded MU based on the MU budget calculations, as in case of lower frequency ranges.


------------------------------ Next modified section ------------------------------
Table 9.10.4-1: Test Tolerance values for the EIRP accuracy, FR2
	
	24.25 < f < 29.5 GHz
	37 < f < 43.5 GHz
	43.5 < f < 48.2 GHz
	52.6 < f ≤ 71 GHz

	Test Tolerance (dB)
	2.9
	3.3
	3.6
	5.6


------------------------------ Next modified section ------------------------------
Table 11.2.3.4-1: CATR MU value derivation for OTA BS output power measurement, FR2
	UID
	Uncertainty source
	Uncertainty value (dB)
	Distribution of the probability
	Divisor based on distribution
shape
	ci
	Standard uncertainty ui (dB)

	
	
	24.25 < f
≤ 29.5 GHz
	37 < f
≤ 43.5 GHz
	52.6 < f ≤ 71 GHz
	
	
	
	24.25 < f
≤ 29.5 GHz
	37 < f
≤ 43.5 GHz
	52.6 < f ≤ 71 GHz

	Stage 2: BS measurement

	A2-1a
	Misalignment and pointing error of BS (for EIRP)
	0.20
	0.20
	0.20
	Exp. normal
	2.00
	1
	0.10
	0.10
	0.10

	C1-1
	Uncertainty of the RF power measurement equipment (e.g. spectrum analyzer, power meter) - high power
	0.50
	0.70
	2.00
	Gaussian
	1.00
	1
	0.50
	0.70
	2.00

	A2-2a
	Standing wave between BS and test range antenna
	0.03
	0.03
	0.21
	U-shaped
	1.41
	1
	0.02
	0.02
	0.15

	A2-3
	RF leakage (SGH connector terminated & test range antenna connector cable terminated)
	0.01
	0.01
	0.00
	Gaussian
	1.00
	1
	0.01
	0.01
	0.00

	A2-4a
	QZ ripple experienced by BS
	0.40
	0.40
	0.40
	Gaussian
	1.00
	1
	0.40
	0.40
	0.40

	A2-12
	Frequency flatness of test system
	0.25
	0.25
	0.25
	Gaussian
	1.00
	1
	0.25
	0.25
	0.25

	Stage 1: Calibration measurement

	C1-3
	Uncertainty of the network analyzer
	0.30
	0.30
	0.85
	Gaussian
	1.00
	1
	0.30
	0.30
	0.85

	A2-5a
	Mismatch of receiver chain between receiving antenna and measurement receiver
	0.43
	0.57
	0.57
	U-shaped
	1.41
	1
	0.30
	0.40
	0.40

	A2-6
	Insertion loss of receiver chain
	0.00
	0.00
	0.18
	Rectangular
	1.73
	1
	0.00
	0.00
	0.10

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

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

	C1-4
	Uncertainty of the absolute gain of the reference antenna
	0.52
	0.52
	0.52
	Rectangular
	1.73
	1
	0.30
	0.30
	0.30

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

	A2-1b
	Misalignment and pointing error of calibration antenna (for EIRP)
	0.00
	0.00
	0.00
	Exp. normal
	2.00
	1
	0.00
	0.00
	0.00

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

	A2-2b
	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

	A2-4b
	QZ ripple experienced by calibration antenna
	0.01
	0.01
	0.01
	Gaussian
	1.00
	1
	0.01
	0.01
	0.01

	Combined standard uncertainty (1σ) (dB)
	0.88
	1.05
	2.30

	Expanded uncertainty (1.96σ - confidence interval of 95 %) (dB)
	1.73
	2.07
	4.51

	TRP summation error
	1.20
	1.20
	1.20

	Total MU
	2.11
	2.39
	4.66


------------------------------ Next modified section ------------------------------
Table 11.2.5.4-1: Reverberation chamber MU value derivation for OTA BS output power, FR2
	UID
	Uncertainty source
	Uncertainty value (dB)
	Distribution of the probability

	Divisor based on distribution
Shape
	ci
	Standard uncertainty ui (dB)

	
	
	24.25 < f
≤ 29.5 GHz
	37 < f
≤ 43.5 GHz
	52.6 < f ≤ 71 GHz
	
	
	
	24.25 < f
≤ 29.5 GHz
	37 < f
≤ 43.5 GHz
	52.6 < f ≤ 71 GHz

	Stage 2: BS measurement

	C1-1
	Uncertainty of the RF power measurement equipment (e.g. spectrum analyzer, power meter) - high power (EIRP, TRP)
	0.50
	0.70
	2.00
	Gaussian
	1.00
	1
	0.50
	0.70
	2.00

	A6-1
	Impedance mismatch in the receiving chain
	0.20
	0.20
	0.20
	U-shaped
	1.41
	1
	0.14
	0.14
	0.14

	A6-2
	Random uncertainty
	0.10
	0.10
	0.10
	Rectangular
	1.73
	1
	0.06
	0.06
	0.06

	Stage 1: Calibration measurement

	A6-3
	Reference antenna radiation efficiency
	0.30
	0.30
	0.30
	Gaussian
	1.00
	1
	0.30
	0.30
	0.30

	A6-4
	Mean value estimation of reference antenna mismatch efficiency
	0.27
	0.27
	0.27
	Gaussian
	1.00
	1
	0.27
	0.27
	0.27

	C1-3
	Uncertainty of the network analyzer
	0.30
	0.30
	0.85
	Gaussian
	1.00
	1
	0.30
	0.30
	0.85

	A6-5
	Influence of the reference antenna feed cable
	0.20
	0.20
	0.20
	Gaussian
	1.00
	1
	0.20
	0.20
	0.20

	A6-6
	Mean value estimation of transfer function
	0.27
	0.27
	0.27
	Gaussian
	1.00
	1
	0.27
	0.27
	0.27

	A6-7
	Uniformity of transfer function
	0.50
	0.50
	0.50
	Gaussian
	1.00
	1
	0.50
	0.50
	0.50

	Combined standard uncertainty (1σ) (dB)
	0.94
	1.06
	2.30

	Expanded uncertainty (1.96σ - confidence interval of 95 %) (dB)
	1.85
	2.08
	4.50



------------------------------ Next modified section ------------------------------
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 < 43.5 GHz
	43.5 < f < 48.2 GHz
	52.6 < f ≤ 71 GHz

	Indoor Anechoic Chamber
	
	
	-
	 

	Compact Antenna Test Range
	2.11
	2.39
	-
	4.66

	Near Field Test Range
	
	
	-
	 

	Reverberation chamber
	1.85
	2.08
	-
	 

	Plane Wave Synthesizer
	
	
	-
	 

	Common maximum accepted test system uncertainty
	2.1
	2.4
	2.6
	4.50

	NOTE:	MU estimation for 43.5 < f < 48.2 GHz was derived based on the linear approximation (based on MU values for lower frequency ranges). MU extrapolation approach was used instead of the typical derivation of the Expanded MU based on the MU budget calculations, as in case of lower frequency ranges.



------------------------------ Next modified section ------------------------------
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 < 43.5 GHz
	43.5 < f < 48.2 GHz
	52.6 < f ≤ 71 GHz

	Test Tolerance (dB)
	2.1
	2.4
	2.6
	4.7



------------------------------ Next modified section ------------------------------
Table 11.3.3.4-1: CATR MU value derivation for the EIRP measurement of the absolute OTA ACLR, FR2 
	UID
	Uncertainty source
	Uncertainty value (dB)
	Distribution of the probability
	Divisor based on distribution
shape
	ci
	Standard uncertainty ui (dB)

	
	
	24.25 < f
≤ 29.5 GHz
	37 < f
≤ 43.5 GHz
	52.6 < f ≤ 71 GHz
	
	
	
	24.25 < f
≤ 29.5 GHz
	37 < f
≤ 43.5 GHz
	52.6 < f ≤ 71 GHz

	Stage 2: BS measurement

	A2-1a
	Misalignment and pointing error of BS (for EIRP)
	0.20
	0.20
	0.20
	Exp. normal
	2.00
	1
	0.10
	0.10
	0.10

	C1-7
	Uncertainty of the RF power measurement equipment (e.g. spectrum analyzer, power meter) - low power (UEM, absolute ACLR)
	0.90
	0.90
	2.36
	Gaussian
	1.00
	1
	0.90
	0.90
	2.36

	A2-2a
	Standing wave between BS and test range antenna
	0.03
	0.03
	0.21
	U-shaped
	1.41
	1
	0.02
	0.02
	0.15

	A2-3
	RF leakage (SGH connector terminated & test range antenna connector cable terminated)
	0.01
	0.01
	0.00
	Gaussian
	1.00
	1
	0.01
	0.01
	0.00

	A2-4a
	QZ ripple experienced by BS
	0.40
	0.40
	0.40
	Gaussian
	1.00
	1
	0.40
	0.40
	0.40

	A2-12
	Frequency flatness of test system
	0.25
	0.25
	0.25
	Gaussian
	1.00
	1
	0.25
	0.25
	0.25

	Stage 1: Calibration measurement

	C1-3
	Uncertainty of the network analyzer
	0.30
	0.30
	0.85
	Gaussian
	1.00
	1
	0.30
	0.30
	0.85

	A2-5b
	Mismatch of receiver chain for low power
	0.72
	0.72
	0.72
	U-shaped
	1.41
	1
	0.51
	0.51
	0.51

	A2-6
	Insertion loss in receiver chain
	0.00
	0.00
	0.18
	Rectangular
	1.73
	1
	0.00
	0.00
	0.10

	C2-3
	RF leakage (SGH connector terminated & test range antenna connector cable terminated)
	0.01
	0.01
	0.01
	Gaussian
	1.00
	1
	0.01
	0.01
	0.01

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

	C1-4
	Uncertainty of the absolute gain of the reference antenna
	0.52
	0.52
	0.52
	Rectangular
	1.73
	1
	0.30
	0.30
	0.30

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

	A2-1b
	Misalignment and pointing error of calibration antenna (for EIRP)
	0.00
	0.00
	0.00
	Exp. normal
	2.00
	1
	0.00
	0.00
	0.00

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

	A2-2b
	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

	A2-4b
	QZ ripple experienced by calibration antenna
	0.01
	0.01
	0.01
	Gaussian
	1.00
	1
	0.01
	0.01
	0.01

	A2-11
	Switching uncertainty
	0.10
	0.10
	0.43
	Rectangular
	1.73
	1
	0.06
	0.06
	0.85

	Combined standard uncertainty (1σ) (dB)
	1.23
	1.24
	2.65

	Expanded uncertainty (1.96σ - confidence interval of 95 %) (dB)
	2.41
	2.43
	5.19

	TRP summation error
	1.20
	1.20
	1.20

	Total MU
	2.69
	2.71
	5.33



Table 11.3.3.4-2: CATR MU value derivation for the EIRP measurement of the relative OTA ACLR, FR2
	UID
	Uncertainty source
	Uncertainty value (dB)
	Distribution of the probability
	Divisor based on distribution
	ci
	Standard uncertainty ui (dB)

	
	
	24.25 < f
≤ 29.5 GHz
	37 < f
≤ 43.5 GHz
	52.6 < f ≤ 71 GHz
	
	shape
	
	24.25 < f
≤ 29.5 GHz
	37 < f
≤ 43.5 GHz
	52.6 < f ≤ 71 GHz

	Stage 2: BS measurement

	A2-1a
	Misalignment and pointing error of BS (for EIRP)
	0.20
	0.20
	0.20
	Exp. normal
	2.00
	1
	0.10
	0.10
	0.10

	C1-8
	Uncertainty of the RF power measurement equipment (e.g. spectrum analyzer, power meter) - relative (ACLR)
	0.75
	0.90
	2.36
	Gaussian
	1.00
	1
	0.75
	0.90
	2.36

	A2-4a
	QZ ripple experienced by BS
	0.40
	0.40
	0.40
	Gaussian
	1.00
	1
	0.40
	0.40
	0.40

	A2-12
	Frequency flatness of test system
	0.25
	0.25
	0.25
	Gaussian
	1.00
	1
	0.25
	0.25
	0.25

	Stage 1: Calibration measurement

	C1-3
	Uncertainty of the network analyzer
	0.30
	0.30
	0.85
	Gaussian
	1.00
	1
	0.30
	0.30
	0.85

	A2-5a
	Mismatch of receiver chain between receiving antenna and measurement receiver
	0.43
	0.57
	0.57
	U-shaped
	1.41
	1
	0.30
	0.40
	0.40

	A2-6
	Insertion loss in receiver chain
	0.00
	0.00
	0.18
	Rectangular
	1.73
	1
	0.00
	0.00
	0.10

	A2-11
	Switching uncertainty
	0.10
	0.10
	0.43
	Rectangular
	1.73
	0
	0.06
	0.06
	0.25

	Combined standard uncertainty (1σ) (dB)
	0.99
	1.14
	2.60

	Expanded uncertainty (1.96σ - confidence interval of 95 %) (dB)
	1.94
	2.23
	5.10

	TRP summation error
	1.20
	1.20
	1.20

	Total MU
	2.28
	2.54
	5.24



------------------------------ Next modified section ------------------------------
Table 11.3.5.4-1: Reverberation chamber MU value derivation for absolute ACLR measurement, FR2
	UID
	Uncertainty source
	Uncertainty value (dB)
	Distribution of the probability
	Divisor based on distribution
shape
	ci
	Standard uncertainty ui (dB)

	
	
	24.25 < f
≤ 29.5 GHz
	37 < f
≤ 43.5 GHz
	52.6 < f ≤ 71 GHz
	
	
	
	24.25 < f
≤ 29.5 GHz
	37 < f
≤ 43.5 GHz
	52.6 < f ≤ 71 GHz

	Stage 2: BS measurement

	C1-7
	Uncertainty of the RF power measurement equipment (e.g. spectrum analyzer, power meter) - low power (UEM, absolute ACLR)
	0.90
	0.90
	2.36
	Gaussian
	1.00
	1
	0.90
	0.90
	2.36

	A6-1
	Impedance mismatch in the receiving chain
	0.20
	0.20
	0.20
	U-shaped
	1.41
	1
	0.14
	0.14
	0.14

	A6-2
	Random uncertainty
	0.10
	0.10
	0.10
	Rectangular
	1.73
	1
	0.06
	0.06
	0.06

	Stage 1: Calibration measurement

	A6-3
	Reference antenna radiation efficiency
	0.30
	0.30
	0.30
	Gaussian
	1.00
	1
	0.30
	0.30
	0.30

	A6-4
	Mean value estimation of reference antenna mismatch efficiency
	0.27
	0.27
	0.27
	Gaussian
	1.00
	1
	0.27
	0.27
	0.27

	C1-3
	Uncertainty of the network analyzer
	0.30
	0.30
	0.85
	Gaussian
	1.00
	1
	0.30
	0.30
	0.85

	A6-5
	Influence of the reference antenna feed cable
	0.20
	0.20
	0.20
	Gaussian
	1.00
	1
	0.20
	0.20
	0.20

	A6-6
	Mean value estimation of transfer function
	0.27
	0.27
	0.27
	Gaussian
	1.00
	1
	0.27
	0.27
	0.27

	A6-7
	Uniformity of transfer function
	0.50
	0.50
	0.50
	Gaussian
	1.00
	1
	0.50
	0.50
	0.50

	Combined standard uncertainty (1σ) (dB)
	1.20
	1.20
	2.62

	Expanded uncertainty (1.96σ - confidence interval of 95 %) (dB)
	2.36
	2.36
	5.13



Table 11.3.5.4-2: Reverberation chamber MU value derivation for relative ACLR measurement, FR2
	UID
	Uncertainty source
	Uncertainty value (dB)
	Distribution of the probability
	Divisor based on distribution shape
	ci
	Standard uncertainty ui (dB)

	
	
	24.25 < f
≤429.5 GHz
	37 < f
≤<43.5 GHz
	52.6 < f ≤ 71 GHz
	
	
	
	24.25 < f
≤429.5 GHz
	37 < f
≤<43.5 GHz
	52.6 < f ≤ 71 GHz

	Stage 2: BS measurement

	C1-8
	Uncertainty of the RF power measurement equipment (e.g. spectrum analyzer, power meter) - relative (ACLR)
	0.75
	0.90
	2.36
	Gaussian
	1.00
	1
	0.75
	0.90
	2.36

	A6-1
	Impedance mismatch in the receiving chain
	0.20
	0.20
	0.20
	U-shaped
	1.41
	1
	0.14
	0.14
	0.14

	A6-2
	Random uncertainty
	0.10
	0.10
	0.10
	Rectangular
	1.73
	1
	0.06
	0.06
	0.06

	Stage 1: Calibration measurement

	A6-3
	Reference antenna radiation efficiency
	0.30
	0.30
	0.30
	Gaussian
	1.00
	1
	0.30
	0.30
	0.30

	A6-4
	Mean value estimation of reference antenna mismatch efficiency
	0.27
	0.27
	0.27
	Gaussian
	1.00
	1
	0.27
	0.27
	0.27

	C1-3
	Uncertainty of the network analyzer
	0.30
	0.30
	0.85
	Gaussian
	1.00
	1
	0.30
	0.30
	0.85

	A6-5
	Influence of the reference antenna feed cable
	0.20
	0.20
	0.20
	Gaussian
	1.00
	1
	0.20
	0.20
	0.20

	A6-6
	Mean value estimation of transfer function
	0.27
	0.27
	0.27
	Gaussian
	1.00
	1
	0.27
	0.27
	0.27

	A6-7
	Uniformity of transfer function
	0.50
	0.50
	0.50
	Gaussian
	1.00
	1
	0.50
	0.50
	0.50

	Combined standard uncertainty (1σ) (dB)
	1.10
	1.20
	2.62

	Expanded uncertainty (1.96σ - confidence interval of 95 %) (dB)
	2.15
	2.36
	5.13


------------------------------ Next modified section ------------------------------
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 < 43.5 GHz
	43.5 < f < 48.2 GHz
	52.6 < f ≤ 71 GHz

	Indoor Anechoic Chamber
	
	
	-
	 

	Compact Antenna Test Range
	2.69
	2.71
	-
	5.33

	Near Field Test Range
	
	
	-
	 

	Reverberation Chamber
	2.36
	2.36
	-
	5.13

	Plane Wave Synthesizer
	
	
	-
	 

	Common maximum accepted test system uncertainty
	2.7
	2.7
	2.9
	5.3



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 < 43.5 GHz
	43.5 < f < 48.2 GHz
	52.6 < f ≤ 71 GHz

	Indoor Anechoic Chamber
	-
	-
	-
	

	Compact Antenna Test Range
	2.28
	2.54
	-
	5.24

	Near Field Test Range
	-
	-
	-
	

	Reverberation Chamber
	2.15
	2.36
	-
	5.13

	Plane Wave Synthesizer
	-
	-
	-
	

	Common maximum accepted test system uncertainty
	2.3
	2.6
	2.8 (NOTE)
	5.2

	NOTE:	MU estimation for 43.5 < f < 48.2 GHz was derived based on the linear approximation (based on MU values for lower frequency ranges). MU extrapolation approach was used instead of the typical derivation of the Expanded MU based on the MU budget calculations, as in case of lower frequency ranges.



------------------------------ Next modified section ------------------------------
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 < 43.5 GHz
	43.5 < f < 48.2 GHz
	52.6 < f ≤ 71 GHz

	Test Tolerance (dB)
	2.7
	2.7
	2.9
	5.3



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 < 43.5 GHz
	43.5 < f < 48.2 GHz
	52.6 < f ≤ 71 GHz

	Test Tolerance (dB)
	2.3
	2.6
	2.8
	5.2



------------------------------ Next modified section ------------------------------
Table 11.4.3.4-1: CATR MU value derivation for OTA OBUE measurement, FR2
	UID
	Uncertainty source
	Uncertainty value (dB)
	Distribution of the probability
	Divisor based on distribution
shape
	ci
	Standard uncertainty ui (dB)

	
	
	24.25 < f
≤ 29.5 GHz
	37 < f
≤ 43.5 GHz
	52.6 < f ≤ 71 GHz
	
	
	
	24.25 < f
≤ 29.5 GHz
	37 < f
≤ 43.5 GHz
	52.6 < f ≤ 71 GHz

	Stage 2: BS measurement

	A2-18a
	Misalignment and pointing error of BS (for TRP)
	0.30
	0.30
	0.30
	Exp. normal
	2.00
	1
	0.15
	0.15
	0.15

	C1-7
	Uncertainty of the RF power measurement equipment (e.g. spectrum analyzer, power meter) - low power (UEM, absolute ACLR)
	0.90
	0.90
	2.36
	Gaussian
	1.00
	1
	0.90
	0.90
	2.36

	A2-2a
	Standing wave between BS and test range antenna
	0.03
	0.03
	0.21
	U-shaped
	1.41
	1
	0.02
	0.02
	0.15

	A2-3
	RF leakage (SGH connector terminated & test range antenna connector cable terminated)
	0.01
	0.01
	0.00
	Gaussian
	1.00
	1
	0.01
	0.01
	0.00

	A2-4a
	QZ ripple experienced by BS
	0.40
	0.40
	0.40
	Gaussian
	1.00
	1
	0.40
	0.40
	0.40

	A2-12
	Frequency flatness of test system
	0.25
	0.25
	0.25
	Gaussian
	1.00
	1
	0.25
	0.25
	0.25

	Stage 1: Calibration measurement

	C1-3
	Uncertainty of the Network Analyzer
	0.30
	0.30
	0.85
	Gaussian
	1.00
	1
	0.30
	0.30
	0.85

	A2-5b
	Mismatch of receiver chain for low power receiver
	0.72
	0.72
	0.72
	U-shaped
	1.41
	1
	0.51
	0.51
	0.51

	A2-6
	Insertion loss in receiver chain
	0.00
	0.00
	0.18
	Rectangular
	1.73
	1
	0.00
	0.00
	0.10

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

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

	C1-4
	Uncertainty of the absolute gain of the reference antenna
	0.52
	0.52
	0.52
	Rectangular
	1.73
	1
	0.30
	0.30
	0.30

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

	A2-1b
	Misalignment and pointing error of calibration antenna (for EIRP)
	0.00
	0.00
	0.00
	Exp. normal
	2.00
	1
	0.00
	0.00
	0.00

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

	A2-2b
	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

	A2-4b
	QZ ripple experienced by calibration antenna
	0.01
	0.01
	0.01
	Gaussian
	1.00
	1
	0.01
	0.01
	0.01

	A2-11
	Switching uncertainty
	0.10
	0.10
	0.43
	Rectangular
	1.73
	1
	0.06
	0.06
	0.25

	Combined standard uncertainty (1σ) (dB)
	1.23
	1.24
	2.65

	Expanded uncertainty (1.96σ - confidence interval of 95 %) (dB)
	2.42
	2.44
	5.20

	TRP summation error
	1.20
	1.20
	1.20

	Total MU
	2.70
	2.72
	5.33




------------------------------ Next modified section ------------------------------
Table 11.4.5.4-1: Reverberation chamber MU value derivation for OTA OBUE measurement, FR2
	UID
	Uncertainty source
	Uncertainty value (dB)
	Distribution of the probability
	Divisor based on distribution
shape
	ci
	Standard uncertainty ui (dB)

	
	
	24.25 < f
≤ 29.5 GHz
	37 < f
≤ 43.5 GHz
	52.6 < f ≤ 71 GHz
	
	
	
	24.25 < f
≤ 29.5 GHz
	37 < f
≤ 43.5 GHz
	52.6 < f ≤ 71 GHz

	Stage 2: BS measurement

	C1-7
	Uncertainty of the RF power measurement equipment (e.g. spectrum analyzer, power meter) - low power (UEM, absolute ACLR)
	0.90
	0.90
	2.36
	Gaussian
	1.00
	1
	0.90
	0.90
	2.36

	A6-1
	Impedance mismatch in the receiving chain
	0.20
	0.20
	0.20
	U-shaped
	1.41
	1
	0.14
	0.14
	0.14

	A6-2
	Random uncertainty
	0.10
	0.10
	0.10
	Rectangular
	1.73
	1
	0.06
	0.06
	0.06

	Stage 1: Calibration measurement

	A6-3
	Reference antenna radiation efficiency
	0.30
	0.30
	0.30
	Gaussian
	1.00
	1
	0.30
	0.30
	0.30

	A6-4
	Mean value estimation of reference antenna mismatch efficiency
	0.27
	0.27
	0.27
	Gaussian
	1.00
	1
	0.27
	0.27
	0.27

	C1-3
	Uncertainty of the network analyzer
	0.30
	0.30
	0.85
	Gaussian
	1.00
	0.3
	0.30
	0.30
	0.85

	A6-5
	Influence of the reference antenna feed cable
	0.20
	0.20
	0.20
	Gaussian
	1.00
	1
	0.20
	0.20
	0.20

	A6-6
	Mean value estimation of transfer function
	0.27
	0.27
	0.27
	Gaussian
	1.00
	1
	0.27
	0.27
	0.27

	A6-7
	Uniformity of transfer function
	0.50
	0.50
	0.50
	Gaussian
	1.00
	1
	0.50
	0.50
	0.50

	Combined standard uncertainty (1σ) (dB)
	1.20
	1.20
	2.62

	Expanded uncertainty (1.96σ - confidence interval of 95 %) (dB)
	2.36
	2.36
	5.13



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

	
	24.25 < f < 29.5 GHz
	37 < f < 43.5 GHz
	43.5 < f < 48.2 GHz
	52.6 < f ≤ 71 GHz

	Indoor Anechoic Chamber
	-
	-
	-
	

	Compact Antenna Test Range
	2.70
	2.72
	-
	5.33

	Near Field Test Range
	-
	-
	-
	

	Reverberation Chamber
	2.36
	2.36
	-
	5.13

	Plane Wave Synthesizer
	-
	-
	-
	

	Common maximum accepted test system uncertainty
	2.7
	2.7
	2.9
	5.3


------------------------------ Next modified section ------------------------------
Table 11.4.8-2: Test Tolerance values for the OTA OBUE, Normal test conditions, FR2
	
	24.25 < f < 29.5 GHz
	37 < f < 43.5 GHz
	43.5 < f < 48.2 GHz
	52.6 < f ≤ 71 GHz

	Test Tolerance (dB)
	2.7
	2.7
	2.9
	5.3
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Clause 12.2 captures MU and TT values derivation for the TX mandatory spurious emissions TRP requirement in Normal test conditions.
The conducted spurious emission requirement MU is split up into a number of frequency ranges as in table 12.2.1-1.
Table 12.2.1	-1: MU values for conducted spurious emission requirement
	Transmitter spurious emissions, mandatory requirements
	MU (dB)

	30 MHz ≤ f ≤ 4 GHz
	2.0

	4 GHz < f ≤ 19 GHz
	4.0



The conducted analysis based on UTRA/E-UTRA frequencies which were all below 4.2 GHz (at the time), the break point in the MU is hence somewhat related to the in-band and out-of-band MU analysis. As in-band MU analysis is now being done up to 6 GHz (for the LAA and NR bands) it is sensible to change the frequency break point to 6 GHz.
The spurious emission requirements cover a large frequency range from 30 MHz to 26 GHz, many of the chambers chosen for analysis cannot cover this entire range. The MU analysis is therefore based on a general chamber analysis rather than any specific method. Other chambers may of course be used as long as the MU is within the specified value (or the test requirement is offset appropriately) and they are suitable for the frequencies being tested.
The spurious emissions requirements of the BS type 2-O are between 30 MHz to the 2nd harmonic of the DL operating band. Currently tThe upper frequency limit calculated MU is 60 142 GHz for FR2-2.
This range can be split into a number of regions:
30 MHz < f ≤ 6 GHz
	This region also exists in FR1, the same MU is assumed for FR2 and for FR1.
6 GHz < f ≤ 18 GHz
	This is also an FR1 region however the MU values assumed in FR1 is larger than the in-band MU for FR2 which is at a higher frequency. An FR2 BS will likely be smaller than an FR1 BS and hence the chamber can be smaller and the requirements on the quiet zone can be relaxed. In addition, the test equipment is suitable for much higher frequencies (FR2 in band is above the frequency range) implying a low uncertainty. The MU in the region therefore is assumed to be the same as the FR2 in-band MU.
18 GHz < f ≤ 43.571 GHz
	This frequency range covers the FR2 in-band region. The in-band MU budget is found in clause 11.2.5.4.
43.571 GHz < f ≤ 60 142 GHz
	This frequency range is above the in-band region, the measured frequencies are above the measurement frequency of the test equipment and hence a mixer is used to down convert the measured frequency to within the range of the test equipment.

It is not necessary to measure TRP in the far field as a large enough range may be impractical for the frequency range being considered.
------------------------------ Next modified section ------------------------------
Table 12.2.4.3-2: Reverberation Chamber value derivation for TX spurious emissions, 18 43.5 GHz – 60 142 GHz
	UID
	Uncertainty source
	　Uncertainty value (dB)
	Distribution of the probability
	Divisor based on distribution shape
	ci
	Standard uncertainty ui (dB)　

	
	
	43.5 GHz< f ≤ 60 GHz
	71 < f ≤ 110 GHz
	110 < f ≤ 142 GHz
	
	
	
	43.5 GHz< f ≤ 60 GHz
	71 < f ≤ 110 GHz
	110 < f ≤ 142 GHz

	Stage 2: BS measurement

	C1-7
	Uncertainty of the RF power measurement equipment (e.g. spectrum analyzer, power meter) - low power (UEM, absolute ACLR)
	0.60
	1.50
	2.30
	Gaussian
	1.00
	1
	0.60
	1.50
	2.30

	A6-1
	Impedance mismatch in the receiving chain
	0.45
	0.45
	0.45
	U-shaped
	1.41
	1
	0.32
	0.32
	0.32

	A6-2
	Random uncertainty
	0.10
	0.10
	0.10
	Rectangular
	1.73
	1
	0.06
	0.06
	0.06

	Stage 1: Calibration measurement

	A6-3
	Reference antenna radiation efficiency
	0.50
	0.50
	0.50
	Normal
	1.00
	1
	0.50
	0.50
	0.50

	A6-4
	Mean value estimation of reference antenna mismatch efficiency
	0.27
	0.27
	0.27
	Normal
	1.00
	1
	0.27
	0.27
	0.27

	C1-3
	Uncertainty of the network analyzer
	0.30
	0.80
	1.00
	Gaussian
	1.00
	1
	0.30
	0.80
	1.00

	A6-5
	Influence of the reference antenna feed cable
	0.20
	0.20
	0.20
	Normal
	1.00
	1
	0.20
	0.20
	0.20

	A6-6
	Mean value estimation of transfer function
	0.27
	0.27
	0.27
	Normal
	1.00
	1
	0.27
	0.27
	0.27

	A6-7
	Uniformity of transfer function
	1.50
	1.50
	1.50
	Normal
	1.00
	1
	1.50
	1.50
	1.50

	Combined standard uncertainty (1σ) (dB)
	1.80
	2.38
	3.01

	Expanded uncertainty (1.96σ - confidence interval of 95 %) (dB)
	3.53
	4.67
	5.91



------------------------------ Next modified section ------------------------------
Table 12.2.5-2: Spurious emissions MU values – FR2
	　
	Expanded uncertainty (dB)

	
	30 MHz< f ≤ 6 GHz
	6 GHz< f ≤ 43.5 GHz
	43.5 GHz< f ≤ 60 GHz
	71 < f ≤ 110 GHz
	110 < f ≤ 142 GHz

	General Directional Chamber
	x
	x
	4.94
	
	

	Compact Antenna Test Range
	x
	x
	4.96
	
	

	Reverberation Chamber
	x
	x
	3.53
	4.67
	5.91

	Common maximum accepted test system uncertainty
	2.5
	2.7
	5
	4.70
	5.90


------------------------------ Next modified section ------------------------------
[bookmark: _Toc37430489][bookmark: _Toc43739592][bookmark: _Toc46347353][bookmark: _Toc53166292][bookmark: _Toc53166987][bookmark: _Toc53167681][bookmark: _Toc61130943][bookmark: _Toc61131669][bookmark: _Toc61188511][bookmark: _Toc83029801][bookmark: _Toc83920399][bookmark: _Toc89785420]17	Measurement Uncertainty values summary
Table 17-1: TX Measurement Uncertainty values derivation – FR1
	Requirement
	Maximum OTA Test System uncertainty
	Clause

	Radiated transmit power
	Normal condition:
±1.1 dB, f ≤ 3 GHz
±1.3 dB, 3 GHz < f ≤ 6 GHz
	9.2.7

	
	Extreme condition:
±2.5 dB, f ≤ 3 GHz
±2.6 dB, 3 GHz < f ≤ 6 GHz
	9.3.4

	OTA base station output power
	±1.4 dB, f ≤ 3 GHz
±1.5 dB, 3 GHz < f ≤ 6 GHz
	11.2.7

	OTA E-UTRA DL RS power
	±1.3 dB, f ≤ 3 GHz
±1.5 dB, 3 GHz < f ≤ 6 GHz
	9.4.6

	OTA UTRA inner loop power control in the downlink
	±0.1 dB	
	9.5.6

	OTA UTRA power control dynamic range
	±1.1 dB	
	9.5.6

	OTA total power dynamic range
	±0.3 dB UTRA
±0.4 dB E-UTRA & NR
	9.5.6

	OTA UTRA IPDL time mask
	±0.7 dB
	9..5.6

	OTA RE power control dynamic range (NR)
	N/A
	

	OTA transmitter OFF power
	±3.4 dB, f ≤ 3 GHz
±3.6 dB, 3 GHz < f ≤ 6 GHz
(NOTE 1)
	13.2.3

	OTA transmitter transient period
	N/A
	

	OTA frequency error
	±12 Hz
	9.6.6

	OTA modulation quality
	±1 %
	9.7.6

	OTA time alignment error
	±25 ns
	9.8.5

	OTA occupied bandwidth
	±100 kHz, BWChannel 5 MHz, 10 MHz
±300 kHz, BWChannel 15 MHz, 20 MHz, 25 MHz, 30 MHz, 40 MHz, 50 MHz
±600 kHz, BWChannel 60 MHz, 70 MHz, 80 MHz, 90 MHz, 100 MHz 
	9.9.6

	OTA ACLR/CACLR
	f ≤ 3 GHz
±1 dB

3 GHz < f ≤ 6 GHz
±1.2 dB, BW ≤ 20 MHz
±1.2 dB, BW > 20 MHz

Absolute power ±2.2 dB, f ≤ 3 GHz
Absolute power ±2.7 dB, 3 GHz < f ≤ 6 GHz
	11.3.7

	OTA operating band unwanted emissions (E-UTRA, NR)
	Absolute power ±1.8 dB, f ≤ 3 GHz
Absolute power ±2 dB, 3 GHz < f ≤ 6 GHz
	11.4.7

	OTA SEM (UTRA only)
	Absolute power ±1.8 dB, f ≤ 3 GHz
Absolute power ±2 dB, 3 GHz < f ≤ 6 GHz
	11.4.7

	OTA transmitter spurious emissions, mandatory requirements
	±2.3 dB, 30 MHz < f ≤ 6 GHz
±4.2 dB, 6 GHz < f ≤ 26 GHz
	12.2.5

	OTA transmitter spurious emissions, protection of BS receiver
	±3.1 dB, f ≤ 3 GHz
±3.3 dB, 3 GHz < f ≤ 4.2 GHz
±3.4 dB, 4.2 GHz < f ≤ 6 GHz
(NOTE 1)
	13.3.3

	OTA transmitter spurious emissions, additional spurious emissions requirements
	±2.6 dB, f ≤ 3 GHz
±3.0 dB, 3 GHz < f ≤ 4.2 GHz
±3.5 dB, 4.2 GHz < f ≤ 6 GHz
	12.4.3

	OTA transmitter spurious emissions, co-location
	±3.1 dB, f ≤ 3 GHz
±3.3 dB, 3 GHz < f ≤ 4.2 GHz
±3.4 dB, 4.2 GHz < f ≤ 6 GHz
(NOTE)
	13.3.3

	OTA transmitter intermodulation
	The value below applies only to the interfering signal and is unrelated to the measurement uncertainty of the tests (11.3 for ACLR, 11.4 for OBUE and 12.2 for TX spurious emissions) which have to be carried out in the presence of the interferer.
±3.2 dB, f ≤ 3 GHz
±3.4 dB, 3 GHz < f ≤ 4.2 GHz
±3.5 dB, 4.2 GHz < f ≤ 6 GHz
(NOTE 1)
	13.4.3

	NOTE 1:	Fulfilling the criteria for CLTA selection and placement in clause 6.4 is deemed sufficient for the test purposes. When these criteria are met, the measurement uncertainty related to the selection of the co-location test antenna and its alignment as specified in the appropriate measurement uncertainty budgets in this TR shall be used for evaluating the test system uncertainty.
NOTE 2:	Test system uncertainty values are applicable for normal condition unless otherwise stated.



Table 17-2: Tx Measurement Uncertainty values derivation – FR2
	Requirement
	Maximum OTA Test System uncertainty
	Clause

	Radiated transmit power
	Normal condition:
±1.7 dB (24.25 – 29.5 GHz)
±2.0 dB (37 – 43.5 GHz)
±2.2 dB (43.5 – 48.2 GHz)
±3.0 dB (52.6 – 71 GHz)
	9.2.7

	
	Extreme condition:
±3.1 dB (24.25 – 29.5 GHz)
±3.3 dB (37 – 43.5 GHz) 
±3.5 dB (43.5  – 48.2 GHz)
±3.9 dB (52.6 – 71 GHz)
	9.3.4

	OTA base station output power
	±2.1 dB (24.25 – 29.5 GHz)
±2.4 dB (37 – 43.5 GHz) 
±2.6 dB (43.5  – 48.2 GHz)
±4.7 dB (52.6 – 71 GHz)
	11.2.7

	OTA RE power control dynamic range
	N/A
	

	OTA total power dynamic range 
	±0.4 dB
	9.5.6

	OTA transmitter OFF power
	±2.9 dB (24.25 – 29.5 GHz)
±3.3 dB (37 – 43.5 GHz) 
±3.6 dB (43.5  – 48.2 GHz)
±5.6 dB (52.6 – 71 GHz)
	9.10.3

	OTA transmitter transient period
	N/A
	

	OTA frequency error
	±12 Hz
	9.6.6

	OTA modulation quality
	1%
	9.7.6

	OTA time alignment error
	±25 ns
	9.8.5

	OTA occupied bandwidth
	600 kHz
	9.9.6

	OTA ACLR
	Relative ACLR:
±2.3 dB (24.25 – 29.5 GHz)
±2.6 dB (37 – 43.5 GHz) 
±2.8 dB (43.5 – 48.2 GHz)
±5.2 dB (52.6 – 71 GHz)

Absolute ACLR:
±2.7 dB (24.25 – 29.5 GHz)
±2.7 dB (37 – 43.5 GHz) 
±2.9 dB (43.5  – 48.2 GHz)
±5.3 dB (52.6 – 71 GHz)
	11.3.7

	OTA operating band unwanted emissions
	±2.7 dB (24.25 – 29.5 GHz)
±2.7 dB (37 – 43.5 GHz) 
±2.9 dB (43.5  – 48.2 GHz)
±5.3 dB (52.6 – 71 GHz)
	11.4.7

	OTA transmitter spurious emissions, mandatory requirements
	±2.3 dB, 30 MHz ≤ f ≤ 6 GHz
±2.7 dB, 6 GHz < f ≤ 43.5 GHz
±5.0 dB, 43.5 GHz < f ≤ (52.6 60 GHz	Comment by Michal Szydelko, Huawei: As MU from 52.6GHz upwards is better than in 40-60GHz, it is suggested to adjust this and rely on improved MU.
If agreed, related correction shall be mirrored in the specification.
±4.7 dB (52.6 GHz < f ≤ 71 GHz)
±4.7 dB (71 GHz < f ≤ 110 GHz)
±5.9 dB (110 GHz < f ≤ 142 GHz)
	12.2.5

	OTA transmitter spurious emissions, additional requirements
	±2.3 dB, 30  MHz ≤ f ≤ 6 GHz
±2.7 dB, 6 GHz < f ≤ 43.5 GHz
±5.0 dB, 43.5 GHz < f ≤ 52.6 60 GHz	Comment by Michal Szydelko, Huawei: Inband shall be excluded from the Additional spur requirement. 
If agreed, related correction shall be mirrored in the specification.
±4.7 dB (71 GHz < f ≤ 110 GHz)
±5.9 dB (110 GHz < f ≤ 142 GHz)
	12.2.5

	NOTE:	Test system uncertainty values are applicable for normal condition unless otherwise stated.
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Considering the methodology described in clause 5.1, Test Tolerance values for all the considered requirements are captured in this clause, based on the maximum accepted test system uncertainty values derived for each specific requirement. Frequency range specific Test Tolerance values are captured in table 18-1.
Table 18-1: Test Tolerance values derivation, TX FR1
	Requirement
	Test Tolerance
(TTOTA)
	Clause

	Radiated transmit power
	Normal condition:
±1.1 dB, f ≤ 3 GHz
±1.3 dB, 3 GHz < f ≤ 6 GHz
	9.2.8

	
	Extreme condition:
2.5 dB, f ≤ 3 GHz
2.6 dB, 3 GHz < f ≤ 6 GHz
	9.3.5

	OTA base station output power
	1.4 dB, f ≤ 3 GHz
1.5 dB, 3 GHz < f ≤ 6 GHz
	11.2.8

	OTA E-UTRA DL RS power
	1.3 dB, f ≤ 3 GHz
1.5 dB, 3 GHz < f ≤ 6 GHz
	9.4.7

	OTA UTRA inner loop power control in the downlink
	0.1 dB	
	9.5.7

	OTA UTRA power control dynamic range
	1.1 dB	
	9.5.7

	OTA total power dynamic range
	0.3 dB UTRA
0.4 dB E-UTRA & NR
	9.5.7

	OTA UTRA IPDL time mask
	0.7 dB
	9.5.7

	OTA RE power control dynamic range (NR)
	N/A
	

	OTA transmitter OFF power
	3.4 dB, f ≤ 3 GHz
3.6 dB, 3 GHz < f ≤ 6 GHz
(NOTE)
	13.2.4

	OTA transmitter transient period
	N/A
	

	OTA frequency error
	12 Hz
	9.6.7

	OTA modulation quality
	1 %
	9.7.7

	OTA time alignment error
	25 ns
	9.8.6

	OTA occupied bandwidth
	0 Hz
	9.9.7

	OTA ACLR/CACLR
	Relative:
1.0 dB, f ≤ 3 GHz
1.2 dB, 3 GHz < f ≤ 6 GHz

Absolute:
0 dB
	11.3.8

	OTA operating band unwanted emissions (E-UTRA, NR)
	Offsets < 10 MHz
1.8 dB, f ≤ 3 GHz
2 dB, 3 GHz < f ≤ 6 GHz

Offsets ≥ 10 MHz
0 dB
	11.4.8

	SEM (UTRA only)
	1.8 dB, f ≤ 3 GHz
2.0 dB, 3 GHz < f ≤ 4.2 GHz

	11.4.8

	OTA transmitter spurious emissions, mandatory requirements
	0 dB
	12.2.6

	OTA transmitter spurious emissions, protection of BS receiver
	3.1 dB, f ≤ 3 GHz
3.3 dB, 3 GHz < f ≤ 4.2 GHz
3.4 dB, 4.2 GHz < f ≤ 6 GHz
	13.3.4

	OTA transmitter spurious emissions, additional spurious emissions requirements
	2.6 dB, f ≤ 3 GHz
3.0 dB, 3 GHz < f ≤ 4.2 GHz
3.5 dB, 4.2 GHz < f ≤ 6 GHz

For co-existence with PHS and public safety bands.
0 dB
	12.4.4

	OTA transmitter spurious emissions, co-location
	3.1 dB, f ≤ 3 GHz
3.3 dB, 3 GHz < f ≤ 4.2 GHz
3.4 dB, 4.2 GHz < f ≤ 6 GHz
	13.3.4

	OTA transmitter intermodulation
	0 dB
	13.4.4

	NOTE:	TTOTA values are applicable for normal condition unless otherwise stated.



Table 18-2: Test Tolerance values derivation, TX FR2
	Requirement
	Test Tolerance
(TTOTA)
	Clause

	Radiated transmit power
	Normal condition:
1.7 dB (24.25 – 29.5 GHz)
2.0 dB (37 – 43.5 GHz) 
2.2 dB (43.5  – 48.2 GHz)
3.0 dB (52.6 – 71 GHz)
	9.2.8

	
	Extreme condition:
3.1 dB (24.25 – 29.5 GHz)
3.3 dB (37 – 43.5 GHz) 
3.5 dB (43.5  – 48.2 GHz)
3.9 dB (52.6 – 71 GHz)
	9.3.5

	OTA base station output power
	2.1 dB (24.25 – 29.5 GHz)
2.4 dB (37 – 43.5 GHz) 
2.6 dB (43.5  – 48.2 GHz)
4.7 dB (52.6 – 71 GHz)
	11.2.8

	OTA total power dynamic range 
	0.4 dB
	9.5.6

	OTA transmitter OFF power
	2.9 dB (24.25 – 29.5 GHz)
3.3 dB (37 – 43.5 GHz) 
3.6 dB (43.5  – 48.2 GHz)
5.6 dB (52.6 – 71 GHz)
	9.10.4

	OTA transmitter transient period
	N/A
	

	OTA frequency error
	12 Hz
	9.6.6

	OTA modulation quality
	1%
	9.7.6

	OTA time alignment error
	25 ns
	9.8.6

	OTA occupied bandwidth
	0 Hz
	9.9.6

	OTA ACLR
	Relative ACLR:
2.3 dB (24.25 – 29.5 GHz)
2.6 dB (37 – 43.5 GHz) 
2.8 dB (43.5 – 48.2 GHz)
5.2 dB (52.6 – 71 GHz)

Absolute ACLR:
2.7 dB (24.25 – 29.5 GHz)
2.7 dB (37 – 43.5 GHz) 
2.9 dB (43.5  – 48.2 GHz)
5.3 dB (52.6 – 71 GHz)
	11.3.8

	OTA operating band unwanted emissions
	2.7 dB (24.25 – 29.5 GHz)
2.7 dB (37 – 43.5 GHz)
2.9 dB (43.5  – 48.2 GHz)
(NOTE 2)
5.3 dB (52.6 – 71 GHz)
	11.4.8

	OTA transmitter spurious emissions, mandatory requirements
	0 dB
	12.2.5

	OTA transmitter spurious emissions, additional requirements
	NOTE 2
	

	NOTE 1:	TTOTA values are applicable for normal condition unless otherwise stated.
NOTE 2:	There may be additional regional regulatory requirements being applicable, tightening the TTOTA values to 0 dB, e.g. for co-existence with Earth Exploration Satellite Service. For more details refer to e.g. TS 38.141-2 [6].
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The following uncertainty distribution and standard uncertainty (σ) values proposed by test vendors are adopted for the RF power measurement equipment, RF signal generator, and network analyzer to calculate the uncertainty budget.
Table C.2-1: Test equipment uncertainty values for FR1
	UID
	Instrument
	Use case
	Measurement Uncertainty type
	Standard uncertainty σ (dB)
	Probability distribution

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

	C1-1
	RF power measurement equipment (e.g. spectrum analyzer, power meter)
	Measurement stage
	Total amplitude accuracy
(with input levels down to ‑70 dBm)
	0.14
	0.26
	0.26
	Gaussian

	C1-2
	RF signal generator
	Measurement stage
	Level error
	0.46
	0.46
	0.46
	Gaussian

	C1-3
	Network analyzer
	Calibration stage
	Accuracy of transmission measurements
	0.13
	0.20
	0.2
	Gaussian

	C1-5
	Measurement receiver (co-location)
	Measurement stage
	Amplitude accuracy
	0.41
	0.74
	0.8
	Gaussian

	C1-6
	Noise figure measurement accuracy
	Calibration stage
	Amplitude accuracy
	0.2
	0.2
	0.2
	Gaussian

	NOTE:	Standard uncertainty values were derived from datasheets of mid-tier to high-end RF signal generators, spectrum analyzers, and VNAs. Standard uncertainty values of power measurement equipment were derived from datasheet of spectrum analyzers.



Table C.2-2: Test equipment uncertainty values for FR2
	UID
	Instrument
	Standard uncertainty σ (dB)
	Probability distribution

	
	
	24.25 < f
≤ 29.5 GHz
	37 < f
≤ 43.5 GHz
	52.6  f  71 GHz
	

	C1-1
	Uncertainty of the RF power measurement equipment (e.g. spectrum analyzer, power meter) - high power
	0.50
	0.70
	2.00
	 Gaussian

	C1-1_PM
	Uncertainty of the RF power measurement equipment (power meter, power sensor) - high power (EIRP)
	
	
	0.98
	Gaussian

	C1-2
	RF signal generator
	0.90
	0.90
	2.37
	Gaussian

	C1-3
	Network Analyzer
	0.30
	0.30
	0.85
	Gaussian

	C1-7
	RF power measurement equipment (e.g. spectrum analyzer, power meter) - low power (UEM)
	0.90
	0.90
	2.36	Comment by Michal Szydelko, Huawei: C1-7_mixer value
	 Gaussian

	C1-8
	RF power measurement equipment (e.g. spectrum analyzer, power meter) - relative (ACLR)
	0.75
	0.90
	2.36
	 Gaussian

	C1-9
	RF power measurement equipment (e.g. spectrum analyzer, power meter) - relative (ACLR)
	1.25
	1.45
	2.61
	Gaussian



The following uncertainty distribution and standard uncertainty (σ) value for the reference antenna derived as the maximum of companies' proposals are adopted in all test methods to calculate the uncertainty budget.
Table C.2-3: Reference antenna uncertainty value for FR1
	UID
	Instrument
	Use case
	Standard uncertainty σ (dB)
	Probability

	
	
	
	f ≤ 3 GHz
	3 GHz < f ≤ 4.2 GHz
	4.2 < f ≤ 6 GHz
	distribution

	C1-4
	Reference antenna
	Calibration stage
	0.29
	0.25
	0.25
	Rectangular



Table C.2-4: Reference antenna uncertainty value for FR2
	UID
	Instrument
	Use case
	Standard uncertainty σ (dB)
	Probability distribution

	
	
	
	24.25 < f
≤ 7129.5 GHz
37 < f
≤ 43.5 GHz
	

	C1-4
	Reference antenna
	Calibration stage
	0.3
0.3
	Rectangular
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