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Sub-clause 11.2.5:

[bookmark: _Toc21086502][bookmark: _Toc29768939][bookmark: _Toc32332357][bookmark: _Toc37430274][bookmark: _Toc43739377][bookmark: _Toc46347138][bookmark: _Toc53166077][bookmark: _Toc53166772][bookmark: _Toc53167466][bookmark: _Toc61130727][bookmark: _Toc61131453][bookmark: _Toc61188295][bookmark: _Toc83029585][bookmark: _Toc83920183][bookmark: _Toc89785204]11.2.5	Reverberation Chamber
[bookmark: _Toc32332358][bookmark: _Toc37430275][bookmark: _Toc43739378][bookmark: _Toc46347139][bookmark: _Toc53166078][bookmark: _Toc53166773][bookmark: _Toc53167467][bookmark: _Toc61130728][bookmark: _Toc61131454][bookmark: _Toc61188296][bookmark: _Toc83029586][bookmark: _Toc83920184][bookmark: _Toc89785205]11.2.5.1	Measurement system description
[bookmark: _Toc32332359][bookmark: _Toc37430276][bookmark: _Toc43739379][bookmark: _Toc46347140][bookmark: _Toc53166079][bookmark: _Toc53166774][bookmark: _Toc53167468]Measurement system description is captured in clause 7.7.1.
[bookmark: _Toc61130729][bookmark: _Toc61131455][bookmark: _Toc61188297][bookmark: _Toc83029587][bookmark: _Toc83920185][bookmark: _Toc89785206]11.2.5.2	Test procedure
[bookmark: _Toc32332360][bookmark: _Toc37430277][bookmark: _Toc43739380][bookmark: _Toc46347141][bookmark: _Toc53166080][bookmark: _Toc53166775][bookmark: _Toc53167469][bookmark: _Toc61130730][bookmark: _Toc61131456][bookmark: _Toc61188298][bookmark: _Toc83029588][bookmark: _Toc83920186][bookmark: _Toc89785207]11.2.5.2.1	Stage 1: Calibration
Calibration procedure for the Reverberation chamber is captured in clause 8.7.
[bookmark: _Toc32332361][bookmark: _Toc37430278][bookmark: _Toc43739381][bookmark: _Toc46347142][bookmark: _Toc53166081][bookmark: _Toc53166776][bookmark: _Toc53167470][bookmark: _Toc61130731][bookmark: _Toc61131457][bookmark: _Toc61188299][bookmark: _Toc83029589][bookmark: _Toc83920187][bookmark: _Toc89785208][bookmark: _Toc21086505][bookmark: _Toc29768942]11.2.5.2.2	Stage 2: BS measurement
TRP calculation in an RC does not rely on a coordinate system and as such no reference coordinate system is defined for the RC method, and no alignment between BS and test system is required. The BS should be placed/mounted in the working volume of the RC. It is advised (but not mandatory) to orient the BS is such a way that its antenna boresight is pointing towards a well-stirred part of the chamber (such as towards the stirrer).
The RC testing procedure consists of the following steps:
1. Calculate Ambient Power Level:
1)	Connect the RX antenna to a calibrated receiver test equipment using the same cables as in the calibration step. Turn on the BS control. Keep the BS RF power off. Terminate the REF TX ant in a 50 Ω load. See figure 8.7-1 (b).

2)	Measure the voltage data Uamb and calculate the ambient power level as 

3)	Calculate the ambient TRP level as 
2. Calculate BS TRP:
1)	Turn on the BS RF power and measure the received voltage UBS, see figure 8.7-1 (c).
2)	Calculate the BS power as: 
3)	Calculate the TRP from the BS as: 
[bookmark: _Ref528865675]4)	The following tests shall be performed on the measurement data:
-	The dynamic range TRPBS / TRPamb must be at least 20 dB.
-	The number of uncorrelated samples, calculated via the auto-correlation function, see [35], shall be at least 250.
There is no need for additional directional measurements to the stirring cycle. In a well-stirred chamber, all directional components will be contained in the samples collected during the measurement cycle and accounted for correctly in the final TRP calculation.
NOTE:	A reverberation chamber does not represent a real-life deployment for the BS and can be considered as a hostile environment due to the potentially high field strengths. Therefore, it is important to make sure that the BS is operating properly throughout the entire measurement.
[bookmark: _Toc32332362][bookmark: _Toc37430279][bookmark: _Toc43739382][bookmark: _Toc46347143][bookmark: _Toc53166082][bookmark: _Toc53166777][bookmark: _Toc53167471][bookmark: _Toc61130732][bookmark: _Toc61131458][bookmark: _Toc61188300][bookmark: _Toc83029590][bookmark: _Toc83920188][bookmark: _Toc89785209][bookmark: _Toc21086506][bookmark: _Toc29768943]11.2.5.3	MU value derivation, FR1
Table 11.2.5.3-1 captures derivation of the expanded measurement uncertainty values for OTA BS output power measurements in Reverberation Chamber (Normal test conditions, FR1).
Table 11.2.5.3-1: Reverberation chamber MU value derivation for OTA BS output power, FR1
	UID
	Uncertainty source
	Uncertainty value (dB)
	Distribution of the
	Divisor
	ci
	Standard uncertainty ui (dB)

	
	
	f ≤ 3 GHz
	3 < f ≤ 4.2 GHz
	4.2 < f ≤ 6 GHz
	probability
	based on distribution shape
	
	f ≤ 3 GHz
	3 < f ≤ 4.2 GHz
	4.2 < f ≤ 6 GHz

	Stage 2: BS measurement
	　

	C1-1
	Uncertainty of the 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

	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
	0.20
	0.20
	0.20
	Gaussian
	1.00
	1
	0.20
	0.20
	0.20

	A6-4
	Mean value estimation of reference antenna mismatch efficiency
	0.15
	0.15
	0.15
	Gaussian
	1.00
	1
	0.15
	0.15
	0.15

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

	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)
	0.70
	0.75
	0.75

	Expanded uncertainty (1.96σ - confidence interval of 95 %) (dB)
	1.37
	1.46
	1.46



[bookmark: _Toc32332363][bookmark: _Toc37430280][bookmark: _Toc43739383][bookmark: _Toc46347144][bookmark: _Toc53166083][bookmark: _Toc53166778][bookmark: _Toc53167472][bookmark: _Toc61130733][bookmark: _Toc61131459][bookmark: _Toc61188301][bookmark: _Toc83029591][bookmark: _Toc83920189][bookmark: _Toc89785210]11.2.5.4	MU value derivation, FR2
Table 11.2.5.4-1 captures derivation of the expanded measurement uncertainty values for OTA BS output power measurements in Reverberation Chamber (Normal test conditions, FR2-1).
Table 11.2.5.4-2 captures derivation of the expanded measurement uncertainty values for OTA BS output power measurements in Reverberation Chamber (Normal test conditions, FR2-2).

Table 11.2.5.4-1: Reverberation chamber MU value derivation for OTA BS output power, FR2-1
	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
	
	shape
	
	24.25 < f
≤ 29.5 GHz
	37 < f
≤ 43.5 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
	Gaussian
	1.00
	1
	0.50
	0.70

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

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

	Stage 1: Calibration measurement

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

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

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

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

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

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

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

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



Table 11.2.5.4-2: Reverberation chamber MU value derivation for OTA BS output power, FR2-2
	UID
	Uncertainty source
	Uncertainty value (dB)
	Distribution of the probability
	Divisor based on distribution
	ci
	Standard uncertainty ui (dB)

	
	
	57 < f < 71 GHz
	
	shape
	
	57 < f < 71 GHz

	Stage 2: BS measurement

	C1-1
	Uncertainty of the RF power measurement equipment (e.g., power meter) - high power 
	0.30
	Normal
	1.00
	1
	0.30

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

	A6-2
	Random uncertainty
	0.10
	Rectangular
	1.73
	1
	0.06

	Stage 1: Calibration measurement

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

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

	C1-3
	Uncertainty of the network analyzer
	0.40
	Normal
	1.00
	1
	0.40

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

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

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

	Combined standard uncertainty (1σ) (dB)
	0.89

	Expanded uncertainty (1.96σ - confidence interval of 95 %) (dB)
	1.75






Sub-clause 11.3.5:
[bookmark: _Toc21086528][bookmark: _Toc29768971][bookmark: _Toc32332393][bookmark: _Toc37430310][bookmark: _Toc43739413][bookmark: _Toc46347174][bookmark: _Toc53166113][bookmark: _Toc53166808][bookmark: _Toc53167502][bookmark: _Toc61130763][bookmark: _Toc61131489][bookmark: _Toc61188331][bookmark: _Toc83029621][bookmark: _Toc83920219][bookmark: _Toc89785240]11.3.5	Reverberation Chamber
[bookmark: _Toc32332394][bookmark: _Toc37430311][bookmark: _Toc43739414][bookmark: _Toc46347175][bookmark: _Toc53166114][bookmark: _Toc53166809][bookmark: _Toc53167503][bookmark: _Toc61130764][bookmark: _Toc61131490][bookmark: _Toc61188332][bookmark: _Toc83029622][bookmark: _Toc83920220][bookmark: _Toc89785241]11.3.5.1	Measurement system description
[bookmark: _Toc32332395][bookmark: _Toc37430312][bookmark: _Toc43739415][bookmark: _Toc46347176][bookmark: _Toc53166115][bookmark: _Toc53166810][bookmark: _Toc53167504]Measurement system description is captured in clause 7.7.1.
[bookmark: _Toc61130765][bookmark: _Toc61131491][bookmark: _Toc61188333][bookmark: _Toc83029623][bookmark: _Toc83920221][bookmark: _Toc89785242]11.3.5.2	Test procedure
[bookmark: _Toc32332396][bookmark: _Toc37430313][bookmark: _Toc43739416][bookmark: _Toc46347177][bookmark: _Toc53166116][bookmark: _Toc53166811][bookmark: _Toc53167505][bookmark: _Toc61130766][bookmark: _Toc61131492][bookmark: _Toc61188334][bookmark: _Toc83029624][bookmark: _Toc83920222][bookmark: _Toc89785243]11.3.5.2.1	Stage 1: Calibration
Calibration procedure for the Reverberation chamber is captured in clause 8.7.
[bookmark: _Toc32332397][bookmark: _Toc37430314][bookmark: _Toc43739417][bookmark: _Toc46347178][bookmark: _Toc53166117][bookmark: _Toc53166812][bookmark: _Toc53167506][bookmark: _Toc61130767][bookmark: _Toc61131493][bookmark: _Toc61188335][bookmark: _Toc83029625][bookmark: _Toc83920223][bookmark: _Toc89785244]11.3.5.2.2	Stage 2: BS measurement
The RC test procedure is described in clause 11.2.5.2.2 (i.e. the same procedure as for the OTA BS output power).
[bookmark: _Toc32332398][bookmark: _Toc37430315][bookmark: _Toc43739418][bookmark: _Toc46347179][bookmark: _Toc53166118][bookmark: _Toc53166813][bookmark: _Toc53167507][bookmark: _Toc61130768][bookmark: _Toc61131494][bookmark: _Toc61188336][bookmark: _Toc83029626][bookmark: _Toc83920224][bookmark: _Toc89785245][bookmark: _Toc21086534][bookmark: _Toc29768977]11.3.5.3	MU value derivation, FR1
Table 11.3.5.3-1 captures derivation of the expanded measurement uncertainty values for relative ACLR measurements in Reverberation Chamber (Normal test conditions, FR1).
Table 11.3.5.3-2 captures derivation of the expanded measurement uncertainty values for absolute ACLR measurements in Reverberation Chamber (Normal test conditions, FR1).
Table 11.3.5.3-1: Reverberation Chamber MU value derivation for relative ACLR measurement
	UID
	Uncertainty source
	Uncertainty value (dB)
	Distribution of the
	Divisor based on
	ci
	Standard uncertainty ui (dB)

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

	Stage 2: BS measurement
	

	C1-1
	Uncertainty of the 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

	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
	0.20
	0.20
	0.20
	Gaussian
	1
	1
	0.20
	0.20
	0.20

	A6-4
	Mean value estimation of reference antenna mismatch efficiency
	0.15
	0.15
	0.15
	Gaussian
	1
	1
	0.15
	0.15
	0.15

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

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

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

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

	Combined standard uncertainty (1σ) (dB)
	0.70
	0.75
	0.75

	Expanded uncertainty (1.96σ - confidence interval of 95 %) (dB)
	1.37
	1.46
	1.46



Table 11.3.5.3-2: Reverberation chamber MU value derivation for absolute ACLR measurement
	UID
	Uncertainty source
	Uncertainty value (dB)
	Distribution of the probability
	Divisor based on distribution
	ci
	Standard uncertainty ui (dB)

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

	Stage 2: BS measurement
	

	C1-1
	Uncertainty of the 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

	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
	0.20
	0.20
	0.20
	Gaussian
	1.00
	1
	0.20
	0.20
	0.20

	A6-4
	Mean value estimation of reference antenna mismatch efficiency
	0.15
	0.15
	0.15
	Gaussian
	1.00
	1
	0.15
	0.15
	0.15

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

	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)
	0.70
	0.75
	0.75

	Expanded uncertainty (1.96σ - confidence interval of 95 %) (dB)
	1.37
	1.46
	1.46



[bookmark: _Toc32332399][bookmark: _Toc37430316][bookmark: _Toc43739419][bookmark: _Toc46347180][bookmark: _Toc53166119][bookmark: _Toc53166814][bookmark: _Toc53167508][bookmark: _Toc61130769][bookmark: _Toc61131495][bookmark: _Toc61188337][bookmark: _Toc83029627][bookmark: _Toc83920225][bookmark: _Toc89785246]11.3.5.4	MU value derivation, FR2
Table 11.3.5.4-1 captures derivation of the expanded measurement uncertainty values for relative ACLR measurements in Reverberation Chamber (Normal test conditions, FR2-1).
Table 11.3.5.4-2 captures derivation of the expanded measurement uncertainty values for absolute ACLR measurements in Reverberation Chamber (Normal test conditions, FR2-1).
Table 11.3.5.4-3 captures derivation of the expanded measurement uncertainty values for relative ACLR measurements in Reverberation Chamber (Normal test conditions, FR2-2).
Table 11.3.5.4-4 captures derivation of the expanded measurement uncertainty values for absolute ACLR measurements in Reverberation Chamber (Normal test conditions, FR2-2).

Table 11.3.5.4-1: Reverberation chamber MU value derivation for absolute ACLR measurement, FR2-1
	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
	
	shape
	
	24.25 < f
≤ 29.5 GHz
	37 < f
≤ 43.5 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
	Gaussian
	1.00
	1
	0.90
	0.90

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

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

	Stage 1: Calibration measurement

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

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

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

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

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

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

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

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



Table 11.3.5.4-2: Reverberation chamber MU value derivation for relative ACLR measurement, FR2-1
	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
	
	
	
	24.25 < f
≤ 29.5 GHz
	37 < f
≤ 43.5 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
	Gaussian
	1.00
	1
	0.75
	0.90

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

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

	Stage 1: Calibration measurement

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

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

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

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

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

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

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

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



Table 11.3.5.4-3: Reverberation chamber MU value derivation for absolute ACLR measurement, FR2-2
	UID
	Uncertainty source
	Uncertainty value 
(dB)

	Distribution of the probability
	Divisor based on distribution shape
	ci
	Standard uncertainty ui (dB)


	
	
	
	
	
	
	

	Stage 2: BS measurement

	C1-8
	Uncertainty of the RF power measurement equipment (e.g., spectrum analyzer) 
	0.90
	Normal
	1.00
	1
	0.90

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

	A6-2
	Random uncertainty
	0.10
	Rectangular
	1.73
	1
	0.06

	Stage 1: Calibration measurement

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

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

	C1-3
	Uncertainty of the network analyzer
	0.80
	Normal
	1.00
	1
	0.80

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

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

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

	Combined standard uncertainty (1σ) (dB)
	1.41

	Expanded uncertainty (1.96σ - confidence interval of 95 %) (dB)
	2.77



Table 11.3.5.4-4: Reverberation chamber MU value derivation for relative ACLR measurement, FR2-2
	UID
	Uncertainty source
	Uncertainty value 
(dB)

	Distribution of the probability
	Divisor based on distribution shape
	ci
	Standard uncertainty ui (dB)


	
	
	
	
	
	
	

	Stage 2: BS measurement

	C1-8
	Uncertainty of the RF power measurement equipment (e.g., spectrum analyzer) 
	0.90
	Normal
	1.00
	1
	0.90

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

	A6-2
	Random uncertainty
	0.10
	Rectangular
	1.73
	1
	0.06

	Stage 1: Calibration measurement

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

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

	C1-3
	Uncertainty of the network analyzer
	0.80
	Normal
	1.00
	1
	0.80

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

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

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

	Combined standard uncertainty (1σ) (dB)
	1.41

	Expanded uncertainty (1.96σ - confidence interval of 95 %) (dB)
	2.77



Sub-clause 11.4.5:
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Calibration procedure for the Reverberation chamber is captured in clause 8.7.
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The RC test procedure is described in clause 11.2.5.2.2 (i.e. the same procedure as for the OTA BS output power).
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Table 11.4.5.3-1 captures derivation of the expanded measurement uncertainty values for OTA OBUE or OTA SEM measurement in Reverberation chamber (Normal test conditions, FR1).
Table 11.4.5.3-1: Reverberation chamber MU value derivation for OTA OBUE or OTA SEM measurement, FR1
	UID
	Uncertainty source
	Uncertainty value (dB)
	Distribution of the
	Divisor based on
	ci
	Standard uncertainty ui (dB)

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

	Stage 2: BS measurement
	

	C1-1
	Uncertainty of the 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

	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
	0.20
	0.20
	0.20
	Gaussian
	1.00
	1
	0.20
	0.20
	0.20

	A6-4
	Mean value estimation of reference antenna mismatch efficiency
	0.15
	0.15
	0.15
	Gaussian
	1.00
	1
	0.15
	0.15
	0.15

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

	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)
	0.71
	0.75
	0.75

	Expanded uncertainty (1.96σ - confidence interval of 95 %) (dB)
	1.40
	1.46
	1.46
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Table 11.4.5.4-1 captures derivation of the expanded measurement uncertainty values for OTA OBUE measurements in Reverberation chamber (Normal test conditions, FR2-1).
Table 11.4.5.4-2 captures derivation of the expanded measurement uncertainty values for OTA OBUE measurements in Reverberation chamber (Normal test conditions, FR2-2).

Table 11.4.5.4-1: Reverberation chamber MU value derivation for OTA OBUE measurement, FR2-1
	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
	
	shape
	
	24.25 < f
≤ 29.5 GHz
	37 < f
≤ 43.5 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
	Gaussian
	1.00
	1
	0.90
	0.90

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

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

	Stage 1: Calibration measurement

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

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

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

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

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

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

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

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



Table 11.4.5.4-2: Reverberation chamber MU value derivation for OTA OBUE measurement, FR2-2
	UID
	Uncertainty source
	Uncertainty value 
(dB)

	Distribution of the probability
	Divisor based on distribution shape
	ci
	Standard uncertainty ui (dB)


	
	
	
	
	
	
	

	Stage 2: BS measurement

	C1-8
	Uncertainty of the RF power measurement equipment (e.g., spectrum analyzer) 
	0.90
	Normal
	1.00
	1
	0.90

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

	A6-2
	Random uncertainty
	0.10
	Rectangular
	1.73
	1
	0.06

	Stage 1: Calibration measurement

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

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

	C1-3
	Uncertainty of the network analyzer
	0.40
	Normal
	1.00
	1
	0.40

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

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

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

	Combined standard uncertainty (1σ) (dB)
	1.23

	Expanded uncertainty (1.96σ - confidence interval of 95 %) (dB)
	2.42
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Calibration procedure for the Reverberation chamber is captured in clause 8.7.
[bookmark: _Toc32332497][bookmark: _Toc37430381][bookmark: _Toc43739484][bookmark: _Toc46347245][bookmark: _Toc53166184][bookmark: _Toc53166879][bookmark: _Toc53167573]NOTE:	The calibration for the out-of-band measurements should be repeated for each frequency being tested and each test antenna.
[bookmark: _Toc61130835][bookmark: _Toc61131561][bookmark: _Toc61188403][bookmark: _Toc83029693][bookmark: _Toc83920291][bookmark: _Toc89785312]12.2.4.2.2	Stage 2: BS measurement
TRP measurement procedure for the Reverberation chamber is captured in clause 11.2.5.2.2 (i.e. OTA BS output power).
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Table 12.2.3.4-1, 12.2.3.4-2, 12.2.3.4-3 and 12.2.3.4-4 captures derivation of the expanded measurement uncertainty values for OTA TX spurious emissions measurements in Reverberation Chamber (Normal test conditions).
Table 12.2.4.3-1: Reverberation Chamber value derivation for TX spurious emissions, 380 MHz – 26 GHz
	UID
	Uncertainty source
	Uncertainty value (dB)
	Distribution of the
	Divisor based on
	ci
　
	Standard uncertainty ui (dB)

	
	
	380 MHz < f ≤ 3 GHz
	3 < f ≤ 6 GHz
	6 < f ≤ 12.75 GHz
	12.75 < f ≤ 19 GHz
	19 < f ≤ 26 GHz
	probability　
	distribution shape
	
	380 MHz < f ≤ 3 GHz
	3 < f ≤ 6 GHz
	6 < f ≤ 12.75 GHz
	12.75 < f ≤ 19 GHz
	19 < f ≤ 26 GHz

	Stage 2: BS measurement

	C1-1
	Uncertainty of the RF power measurement equipment (e.g. spectrum analyzer, power meter)
	0.14
	0.26
	0.26
	0.37
	0.37
	Gaussian
	1.00
	1.00
	0.14
	0.26
	0.26
	0.37
	0.37

	A6-1
	Impedance mismatch in the receiving chain
	0.20
	0.20
	0.45
	0.45
	0.45
	U-shaped
	1.41
	1.00
	0.14
	0.14
	0.32
	0.32
	0.32

	A6-2
	Random uncertainty
	0.10
	0.10
	0.10
	0.1
	0.10
	Rectangular
	1.73
	1.00
	0.06
	0.06
	0.06
	0.06
	0.06

	Stage 1: Calibration measurement

	A6-3
	Reference antenna radiation efficiency
	0.50
	0.50
	0.50
	0.5
	0.50
	Gaussian
	1.00
	1.00
	0.50
	0.5
	0.5
	0.5
	0.5

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

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

	A6-5
	Influence of the reference antenna feed cable
	0.20
	0.20
	0.20
	0.2
	0.20
	Gaussian
	1.00
	1.00
	0.20
	0.2
	0.2
	0.2
	0.2

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

	A6-7
	Uniformity of transfer function
	1.50
	1.50
	1.50
	1.5
	1.50
	Gaussian
	1.00
	1.00
	1.50
	1.5
	1.5
	1.5
	1.5

	Combined standard uncertainty (1σ) (dB)
	　
	　
	1.66
	1.68
	1.70
	1.72
	1.72

	Expanded uncertainty (1.96σ - confidence interval of 95 %) (dB)
	　
	　
	3.25
	3.29
	3.34
	3.38
	3.38



Table 12.2.4.3-2: Reverberation Chamber value derivation for TX spurious emissions, 18 43.5 GHz – 60 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
	
	
	
	43.5 GHz< f ≤ 60 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
	Gaussian
	1.00
	1
	0.60

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

	A6-2
	Random uncertainty
	0.10
	Rectangular
	1.73
	1
	0.06

	Stage 1: Calibration measurement

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

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

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

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

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

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

	Combined standard uncertainty (1σ) (dB)
	1.80

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



Table 12.2.4.3-3: Reverberation Chamber value derivation for TX spurious emissions, 71 GHz – 110 GHz
	UID
	Uncertainty source
	　Uncertainty value (dB)
	Distribution of the probability
	Divisor based on distribution shape
	ci
	Standard uncertainty ui (dB)　

	
	
	71 GHz< f ≤ 110 GHz
	
	
	
	71 GHz< f ≤ 110 GHz

	Stage 2: BS measurement

	C1-7
	Uncertainty of the RF power measurement equipment (e.g., spectrum analyzer) - low power
	1.50
	Normal
	1.00
	1
	1.50

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

	A6-2
	Random uncertainty
	0.10
	Rectangular
	1.73
	1
	0.06

	Stage 1: Calibration measurement

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

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

	C1-3
	Uncertainty of the network analyzer
	0.80
	Normal
	1.00
	1
	0.80

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

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

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

	Combined standard uncertainty (1σ) (dB)
	2.38

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



Table 12.2.4.3-4: Reverberation Chamber value derivation for TX spurious emissions, 110 GHz – 142 GHz
	UID
	Uncertainty source
	　Uncertainty value (dB)
	Distribution of the probability
	Divisor based on distribution shape
	ci
	Standard uncertainty ui (dB)　

	
	
	110 GHz< f ≤ 142 GHz
	
	
	
	110 GHz< f ≤ 142 GHz

	Stage 2: BS measurement

	C1-7
	Uncertainty of the RF power measurement equipment (e.g., spectrum analyzer) - low power
	2.30
	Normal
	1.00
	1
	2.30

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

	A6-2
	Random uncertainty
	0.10
	Rectangular
	1.73
	1
	0.06

	Stage 1: Calibration measurement

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

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

	C1-3
	Uncertainty of the network analyzer
	1.00
	Normal
	1.00
	1
	1.00

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

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

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

	Combined standard uncertainty (1σ) (dB)
	3.01

	Expanded uncertainty (1.96σ - confidence interval of 95 %) (dB)
	5.91
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Considering the methodology described in clause 5.1, maximum accepted test system uncertainty values for OTA transmitter spurious emissions were derived based on values captured in clauses 12.2.1 to 12.2.4.
Frequency range specific Test Tolerance values for the OTA TX spurious emissions test are defined in tables 12.2.5-1 and 12.2.5-2.
Hence, we have the following MU values for the whole spurious emissions range (for FR1 and FR2 cases):
Table 12.2.5-1: Spurious emissions MU values – FR1
	　
	Expanded uncertainty (dB)

	
	30 MHz< f ≤ 6 GHz
	6 GHz< f ≤ 19 GHz
	19 GHz< f ≤ 26 GHz

	General Directional Chamber
	2.29
	4.14
	4.14

	Reverberation Chamber
	3.29
	3.38
	3.38

	Common maximum accepted test system uncertainty
	2.30
	4.20
	4.20



For FR2 only the frequency range 43.5 GHz < f ≤ 60 GHz has been considered in this clause, the other frequency ranges are common with existing FR1 and FR2 in-band TRP emissions measurements:
-	30 MHz < f ≤ 6 GHz: the MU values are the same as for FR1,
-	6 GHz < f ≤ 43.5 GHz: the MU values are the same as the in-band TRP emission measurements in clause 11.2.
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 GHz < f < 110 GHz
	110 GHz < f < 142 GHz

	General Directional Chamber
	x
	x
	4.94
	x
	x

	Compact Antenna Test Range
	x
	x
	4.96
	x
	x

	Reverberation Chamber
	x
	x
	3.53
	4.67
	5.91

	Common maximum accepted test system uncertainty
	2.5
	2.7
	5
	4.7
	5.9
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