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Table 10.2.3.4-1 captures derivation of the expanded measurement uncertainty values for OTA sensitivity measurements in CATR (Normal test conditions, FR2).
For FR2-2, UID C1-11 is used for uncertainty of RF signal generator. Power meter monitoring and generated signal level control is required for FR2-2 signal generation for better uncertainty. 

Table 10.2.3.4-1: CATR MU value derivation for OTA sensitivity measurement, FR2
	UID
	Uncertainty source
	Uncertainty value
	Distribution of the
	Divisor based on
	ci
	Standard uncertainty ui (dB)

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

	Stage 2: BS measurement

	B2-1a
	Misalignment and pointing error of BS
	0.2
	0.2
	0.2
	Exp. normal
	2.00
	1
	0.10
	0.10
	0.10

	B2-2
	Standing wave between BS and test range antenna
	0.21
	0.21
	0.21
	U-shaped
	1.41
	1
	0.15
	0.15
	0.15

	C1-2
	Uncertainty of the RF signal generator
	0.9
	0.9
	 
	Gaussian
	1.00
	1
	0.90
	0.90
	

	B2-3
	RF leakage & dynamic range, test range antenna cable connector terminated.
	0.01
	0.01
	0.01
	Gaussian
	1.00
	1
	0.01
	0.01
	0.01

	B2-4a
	QZ ripple experienced by BS
	0.4
	0.4
	0.4
	Gaussian
	1.00
	1
	0.40
	0.40
	0.40

	B2-9
	Miscellaneous uncertainty
	0
	0
	0
	Gaussian
	1.00
	1
	0.00
	0.00
	0.00

	C1-11
	Uncertainty of the RF signal generator with power monitoring and controling by power sensor
	 
	 
	0.98
	Gaussian
	1.00
	1
	 
	 
	0.98

	Stage 1: Calibration measurement

	C1-3
	Uncertainty of the network analyzer
	0.3
	0.3
	0.85
	Gaussian
	1.00
	1
	0.30
	0.30
	0.85

	B2-5
	Mismatch of transmit chain (i.e. between transmitting measurement antenna and BS)
	0.43
	0.57
	0.85
	U-shaped
	1.41
	1
	0.30
	0.40
	0.60

	B2-6
	Insertion loss of transmitter chain
	0.12
	0.12
	0.12
	Rectangular
	1.73
	1
	0.07
	0.07
	0.07

	B2-7
	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

	B2-8
	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

	B2-11
	Misalignment positioning system
	0
	0
	0
	Exp. normal
	2.00
	1
	0.00
	0.00
	0.00

	B2-4b
	QZ ripple experienced by calibration antenna
	0.1
	0.1
	0.1
	Gaussian
	1.00
	1
	0.10
	0.10
	0.10

	B2-10
	Rotary joints
	0
	0
	0
	U-shaped
	1.41
	1
	0.00
	0.00
	0.00

	B2-1b
	Misalignment and pointing error of calibration antenna
	0
	0
	0
	Exp. normal
	2.00
	1
	0.00
	0.00
	0.00

	B2-12
	Standing wave between SGH and test range antenna
	0.09
	0.09
	0.09
	U-shaped
	1.41
	1
	0.06
	0.06
	0.06

	B2-13
	Switching uncertainty
	0.1
	0.1
	0.1
	Rectangular
	1.73
	1
	0.06
	0.06
	0.06

	Combined standard uncertainty (1σ) (dB)
	1.15
	1.19
	1.55

	Expanded uncertainty (1.96σ – confidence interval of 95 %) (dB)
	2.25
	2.33
	3.03



<< Unchanged clauses skipped >>
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MU can be calculated as follows:

	
	With

	

	
	And

	
The MU for 4.2 GHz < f ≤ 6 GHz for each receiver directional requirement can be calculated as shown in tables 10.5.4-1 to 10.5.4-3 below.
Table 10.5.4-1: MU for adjacent channel selectivity, narrowband blocking, in-channel selectivity
	Test System Uncertainty
	Standard uncertainty ui (dB)

	
	IAC
	CATR

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

	MUconductedwanted (Wanted signal level error)
	1
	1.30
	1
	1.30

	MUconductedint (Interferer signal level error)
	1
	1.30
	1
	1.30

	MUEIS (Combined standard uncertainty)
	0.64
	0.77
	0.71
	0.83

	MUTestEquipment (Uncertainty of the RF signal generator)
	0.46
	0.58
	0.46
	0.58

	MUmatching (Impedance mismatch in the transmitting chain)
	0.16
	0.28
	0.15
	0.28

	ACLReffect (Impact of interferer leakage)
	0.4
	0.4
	0.4
	0.4

	Combined standard uncertainty (1σ)
	1.02
	1.19
	1.08
	1.24

	Expanded uncertainty (1.96σ - confidence interval of 95 %)
	2.00
	2.33
	2.12
	2.43



Table 10.5.4-2: MU for in-band blocking
	Test System Uncertainty
	Standard uncertainty ui (dB)

	
	IAC
	CATR

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

	MUconductedwanted (Wanted signal level error)
	1
	1.30
	1
	1.30

	MUconductedint (Interferer signal level error)
	1.2
	1.46
	1.2
	1.46

	MUEIS (Combined standard uncertainty)
	0.64
	0.77
	0.71
	0.83

	MUTestEquipment (Uncertainty of the RF signal generator)
	0.46
	0.58
	0.46
	0.58

	MUmatching (Impedance mismatch in the transmitting chain)
	0.16
	0.28
	0.15
	0.28

	ACLReffect (Impact of interferer leakage)
	0.4
	0.4
	0.4
	0.4

	Combined standard uncertainty (1σ)
	1.09
	1.25
	1.14
	1.29

	Expanded uncertainty (1.96σ - confidence interval of 95 %)
	2.13
	2.44
	2.24
	2.54



Substituting the variables above into the formula, the MU for each receiver directional requirement can be calculated as shown in table 10.5.4-3 below.
Table 10.5.4-3: MU for adjacent channel selectivity, in-band blocking, in-channel selectivity
	Test System Uncertainty
	Standard uncertainty ui (dB)

	MUEIS (Expanded uncertainty)
	2.4

	MUTestEquipment (Uncertainty of the RF signal generator)
	0.9

	MUPA (Uncertainty due to use of PA)
	0.2

	ACLReffect (Impact of interferer leakage)
	0.4

	Combined standard uncertainty (1σ)
	1.74

	Expanded uncertainty (1.96σ - confidence interval of 95 %)
	3.40



	Test System Uncertainty
	Standard uncertainty ui (dB)

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

	MUEIS (Expanded uncertainty)
	2.4
	2.4
	3.0

	MUTestEquipment (Uncertainty of the RF signal generator)
	0.9
	0.9
	1.0 (note)

	MUPA (Uncertainty due to use of PA)
	0.2
	0.2
	0.0 (note)

	ACLReffect (Impact of interferer leakage)
	0.4
	0.4
	0.4

	Combined standard uncertainty (1σ)
	1.74
	1.74
	2.03

	Expanded uncertainty (1.96σ - confidence interval of 95 %)
	3.40
	3.40
	3.99

	NOTE:      The MUTestEquipment value for frequency range 52.6 GHz to 71 GHz is from UID C1-11 which is to use power meter and sensor for monitoring and controlling generated signal lelvel. Power monitoring and signal level control shall also be done on PA output when PA used, therefore 0.0 is used for MUPA in this frequency range.



Maximum test system uncertainties derivation methodology was described in clause 5.1. The maximum accepted test system uncertainty values was derived based on test system specific values.
According to the methodology referred above, the common maximum accepted test system uncertainty values for OTA ACS, general blocking and narrowband blocking test can be derived from values captured in table 10.5.4-1, derived based on the expanded uncertainty ue (1.96σ -- confidence interval of 95 %) values. The common maximum accepted test system uncertainty values are applicable for all test methods addressing OTA ACS, general blocking and narrowband blocking test requirements.
<< Unchanged clauses skipped >>
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MU can be calculated as follows:

	
	With

	

	
	And

	
Table 10.6.4-1: MU for receiver intermodulation
	Test System Uncertainty
	Standard uncertainty ui (dB)

	
	IAC
	CATR

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

	MUconductedwanted (Wanted signal level error)
	1
	1.30
	1
	1.30

	MUconductedmodint (Modulated interferer signal level error)
	1
	1.30
	1
	1.30

	MUconductedCWint (CW interferer signal level error)
	0.7
	1.08
	0.7
	1.09

	MUEIS (Combined standard uncertainty)
	0.64
	0.77
	0.71
	0.83

	MUTestEquipment (Uncertainty of the RF signal generator)
	0.46
	0.58
	0.46
	0.58

	MUmatching (Impedance mismatch in the transmitting chain)
	0.16
	0.28
	0.15
	0.28

	ACLReffect (Impact of interferer leakage)
	0.4
	0.4
	0.4
	0.4

	Combined standard uncertainty (1σ)
	1.24
	1.57
	1.32
	1.62

	Expanded uncertainty (1.96σ -- confidence interval of 95 %)
	2.43
	3.09
	2.60
	3.17



Substituting the variables above into the formula, the MU for each receiver directional requirement can be calculated as shown in table below.
Maximum test system uncertainties derivation methodology was described in clause 5.1. The maximum accepted test system uncertainty values was derived based on test system specific values.
According to the methodology referred above, the common maximum accepted test system uncertainty values for OTA RX IMD test can be derived from values captured in table 10.6.4-1, derived based on the expanded uncertainty ue (1.96σ -- confidence interval of 95 %) values. The common maximum accepted test system uncertainty values are applicable for all test methods addressing OTA RX IMD test requirements.
Table 10.6.4-2: MU for receiver intermodulation
	Test System Uncertainty
	Standard uncertainty ui (dB)

	MUEIS (Expanded uncertainty)
	2.4

	MUTestEquipment (Uncertainty of the RF signal generator)
	0.9

	MUCWint (CW interferer signal level error)
	0.9

	MUPA (Uncertainty due to use of PA)
	0.2

	ACLReffect (Impact of interferer leakage)
	0.4

	Combined standard uncertainty (1σ)
	1.99

	Expanded uncertainty (1.96σ - confidence interval of 95 %)
	3.90



	Test System Uncertainty
	Standard uncertainty ui (dB)

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

	MUEIS (Expanded uncertainty)
	2.4
	2.4
	3.0

	MUTestEquipment (Uncertainty of the RF signal generator)
	0.9
	0.9
	1.0 (note)

	MUCwint (CW interferer signal level error)
	0.9
	0.9
	1.0 (note)

	MUPA (Uncertainty due to use of PA)
	0.2
	0.2
	0.0 (note)

	ACLReffect (Impact of interferer leakage)
	0.4
	0.4
	0.4

	Combined standard uncertainty (1σ)
	1.99
	1.99
	2.28

	Expanded uncertainty (1.96σ – confidence interval of 95 %)
	3.90
	3.90
	4.47

	NOTE:      The MUTestEquipment and MUCWint value for frequency range 52.6 GHz to 71 GHz is from UID C1-11 which is to use power meter and sensor for monitoring and controlling generated signal lelvel. Power monitoring and signal level control shall also be done on PA output when PA used, therefore 0.0 is used for MUPA in this frequency range.



<< Unchanged clauses skipped >>
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It has been agreed that the MU for the out-of-band blocking requirement can be calculated as follows:
	 + Broadband noise effect 
	With

	

	

	
	And

	
Substituting the variables above into the formula, the MU in FR2 for the out-of-band blocking requirement can be calculated as 3.6 dB, as shown in table 14.2.4-1 below.
Table 14.2.4-1: MU for out-of-band blocking, FR2
	Test System Uncertainty
	Standard uncertainty ui (dB)
IAC, CATR

	MUEIS (Expanded uncertainty)
	2.4

	MUOOBint (Additional uncertainty for the OOB interferer signal)
	1.1

	MUPA (Uncertainty due to use of PA)
	0.2

	 Broadband noise effect (Impact of interferer broadband noise)
	0.4

	Combined standard uncertainty (1σ)
	1.86

	Expanded uncertainty (1.96σ - confidence interval of 95 %)
	3.6



	Test System Uncertainty
	Standard uncertainty ui (dB)

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

	MUEIS (Expanded uncertainty)
	2.4
	3.0

	MUOOBint (Additional uncertainty for the OOB interferer signal)
	1.1
	0.98 (note)

	MUPA (Uncertainty due to use of PA)
	0.2
	0.0 (note)

	 Broadband noise effect (Impact of interferer broadband noise)
	0.4
	0.4

	Combined standard uncertainty (1σ)
	1.86
	2.03

	Expanded uncertainty (1.96σ - confidence interval of 95 %)
	3.6
	4.0

	NOTE;     The MUOOBint value for frequency range 52.6 GHz to 71 GHz is from UID C1-11 which is to use power meter and sensor for monitoring and controlling generated signal lelvel. Power monitoring and signal level control shall also be done on PA output when PA used, therefore 0.0 is used for MUPA in this frequency range.value 




<< Unchanged clauses skipped >>
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