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Sub-clause 10.2.3:
[bookmark: _Toc32332242][bookmark: _Toc37430159][bookmark: _Toc43739262][bookmark: _Toc46347023][bookmark: _Toc53165962][bookmark: _Toc53166657][bookmark: _Toc53167351][bookmark: _Toc61130589][bookmark: _Toc61131315][bookmark: _Toc61188157][bookmark: _Toc83029447][bookmark: _Toc83920045][bookmark: _Toc89785066]10.2.3	Compact Antenna Test Range
[bookmark: _Toc32332243][bookmark: _Toc37430160][bookmark: _Toc43739263][bookmark: _Toc46347024][bookmark: _Toc53165963][bookmark: _Toc53166658][bookmark: _Toc53167352][bookmark: _Toc61130590][bookmark: _Toc61131316][bookmark: _Toc61188158][bookmark: _Toc83029448][bookmark: _Toc83920046][bookmark: _Toc89785067]10.2.3.1	Measurement system description
[bookmark: _Toc32332244][bookmark: _Toc37430161][bookmark: _Toc43739264][bookmark: _Toc46347025][bookmark: _Toc53165964][bookmark: _Toc53166659][bookmark: _Toc53167353]Measurement system description is captured in clause 7.3.1.
[bookmark: _Toc61130591][bookmark: _Toc61131317][bookmark: _Toc61188159][bookmark: _Toc83029449][bookmark: _Toc83920047][bookmark: _Toc89785068]10.2.3.2	Test procedure
[bookmark: _Toc32332245][bookmark: _Toc37430162][bookmark: _Toc43739265][bookmark: _Toc46347026][bookmark: _Toc53165965][bookmark: _Toc53166660][bookmark: _Toc53167354][bookmark: _Toc61130592][bookmark: _Toc61131318][bookmark: _Toc61188160][bookmark: _Toc83029450][bookmark: _Toc83920048][bookmark: _Toc89785069]10.2.3.2.1	Stage 1: Calibration
Calibration procedure for the Compact Antenna Test Range is captured in clause 8.3.
[bookmark: _Toc32332246][bookmark: _Toc37430163][bookmark: _Toc43739266][bookmark: _Toc46347027][bookmark: _Toc53165966][bookmark: _Toc53166661][bookmark: _Toc53167355][bookmark: _Toc61130593][bookmark: _Toc61131319][bookmark: _Toc61188161][bookmark: _Toc83029451][bookmark: _Toc83920049][bookmark: _Toc89785070]10.2.3.2.2	Stage 2: BS measurement
The CATR testing procedure consists of the following steps:
1)	Set up BS in place of SGH from calibration stage. Align BS with beam peak direction of range antenna.
2)	Configure signal generator, one port (polarization) and one carrier at a time according to maximum power requirement.
3)	Start with signal level at sensitivity level using applicable test model.
4)	Calculate EIS per port (polarization) at this point with EIS = PBER - LA→B.
5)	Repeat steps 2 - 4 for all conformance test beam direction pairs.
[bookmark: _Toc32332247][bookmark: _Toc37430164][bookmark: _Toc43739267][bookmark: _Toc46347028][bookmark: _Toc53165967][bookmark: _Toc53166662][bookmark: _Toc53167356][bookmark: _Toc61130594][bookmark: _Toc61131320][bookmark: _Toc61188162][bookmark: _Toc83029452][bookmark: _Toc83920050][bookmark: _Toc89785071]10.2.3.3	MU value derivation, FR1
Table 10.2.3.3-1 captures derivation of the expanded measurement uncertainty values for OTA sensitivity measurements in CATR (Normal test conditions, FR1).
Table 10.2.3.3-1: CATR MU value derivation for OTA sensitivity measurements, Normal test conditions, FR1
	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
	　

	B2-1a
	Misalignment and pointing error of BS
	0.00
	0.00
	0.00
	Exp. normal
	2.00
	1
	0.00
	0.00
	0.00

	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
	0.46
	0.46
	0.46
	Gaussian
	1.00
	1
	0.46
	0.46
	0.46

	B2-3
	RF leakage & dynamic range, test range antenna cable connector terminated.
	0.00
	0.00
	0.00
	Gaussian
	1.00
	1
	0.00
	0.00
	0.00

	B2-4a
	QZ ripple experienced by BS
	0.09
	0.09
	0.09
	Gaussian
	1.00
	1
	0.09
	0.09
	0.09

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

	Stage 1: Calibration measurement
	　

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

	B2-5
	Mismatch of transmit chain (i.e. between transmitting measurement antenna and BS)
	0.13
	0.33
	0.33
	U-shaped
	1.41
	1
	0.09
	0.23
	0.23

	B2-6
	Insertion loss of transmitter chain
	0.18
	0.18
	0.18
	Rectangular
	1.73
	1
	0.10
	0.10
	0.10

	B2-7
	RF leakage (SGH connector terminated & test range antenna connector cable terminated)
	0.00
	0.00
	0.00
	Gaussian
	1.00
	1
	0.00
	0.00
	0.00

	B2-8
	Influence of the calibration antenna feed cable
	0.02
	0.02
	0.02
	U-shaped
	1.41
	1
	0.02
	0.02
	0.02

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

	B2-9
	Miscellaneous uncertainty
	0.00
	0.00
	0.00
	Exp. normal
	2.00
	1
	0.00
	0.00
	0.00

	B2-4b
	QZ ripple experienced by calibration antenna
	0.09
	0.09
	0.09
	Gaussian
	1.00
	1
	0.09
	0.09
	0.09

	B2-10
	Rotary joints
	0.05
	0.05
	0.05
	U-shaped
	1.41
	1
	0.03
	0.03
	0.03

	B2-1b
	Misalignment and pointing error of calibration antenna
	0.50
	0.50
	0.50
	Exp. normal
	2.00
	1
	0.25
	0.25
	0.25

	B2-11
	Misalignment positioning system
	0.00
	0.00
	0.00
	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
	0.26
	0.26
	0.26
	Rectangular
	1.73
	1
	0.15
	0.15
	0.15

	Combined standard uncertainty (1σ) (dB)
	0.68
	0.71
	0.71

	Expanded uncertainty (1.96σ – confidence interval of 95 %) (dB)
	1.33
	1.40
	1.40



[bookmark: _Toc32332248][bookmark: _Toc37430165][bookmark: _Toc43739268][bookmark: _Toc46347029][bookmark: _Toc53165968][bookmark: _Toc53166663][bookmark: _Toc53167357][bookmark: _Toc61130595][bookmark: _Toc61131321][bookmark: _Toc61188163][bookmark: _Toc83029453][bookmark: _Toc83920051][bookmark: _Toc89785072]10.2.3.4	MU value derivation, FR2
Table 10.2.3.4-1 captures derivation of the expanded measurement uncertainty values for OTA sensitivity measurements in CATR (Normal test conditions, FR2).
Table 10.2.3.4-1: CATR MU value derivation for OTA sensitivity measurement, FR2-1
	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
	probability
	distribution shape
	
	24.25 < f < 29.5 GHz
	37 < f < 43.5 GHz

	Stage 2: BS measurement

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

	B2-2
	Standing wave between BS and test range antenna
	0.21
	0.21
	U-shaped
	1.41
	1
	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
	Gaussian
	1.00
	1
	0.01
	0.01

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

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

	Stage 1: Calibration measurement

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

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

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

	B2-7
	RF leakage  (SGH connector terminated & test range antenna connector cable terminated)
	0.01
	0.01
	Gaussian
	1.00
	1
	0.01
	0.01

	B2-8
	Influence of the calibration antenna feed cable
	0.21
	0.29
	U-shaped
	1.41
	1
	0.15
	0.21

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

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

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

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

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

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

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

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

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















Table 10.2.3.4-2: CATR MU value derivation for OTA sensitivity measurement, FR2-2
	UID
	Uncertainty source
	Uncertainty value
	Distribution of the
	Divisor based on
	ci
	Standard uncertainty ui (dB)

	
	
	52.6 < f < 71.0 GHz
	probability
	distribution shape
	
	52.6 < f < 71.0 GHz

	Stage 2: BS measurement

	B2-1a
	Misalignment and pointing error of BS
	0.20
	Exp. normal
	2.00
	1
	0.10

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

	C1-2
	Uncertainty of the RF signal generator (power calibrated with power meter)
	0.50
	Gaussian
	1.00
	1
	0.50

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

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

	B2-9
	Miscellaneous uncertainty
	0.00
	Gaussian
	1.00
	1
	0.00

	Stage 1: Calibration measurement

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

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

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

	B2-7
	RF leakage (SGH connector terminated & test range antenna connector cable terminated)
	0.01
	Gaussian
	1.00
	1
	0.01

	B2-8
	Influence of the calibration antenna feed cable
	0.29
	U-shaped
	1.41
	1
	0.21

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

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

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

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

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

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

	B2-13
	Switching uncertainty
	0.10
	Rectangular
	1.73
	1
	0.06

	Combined standard uncertainty (1σ) (dB)
	0.96

	Expanded uncertainty (1.96σ – confidence interval of 95 %) (dB)
	1.88










Sub-clause 10.2.7:
[bookmark: _Toc32332267][bookmark: _Toc37430184][bookmark: _Toc43739287][bookmark: _Toc46347048][bookmark: _Toc53165987][bookmark: _Toc53166682][bookmark: _Toc53167376][bookmark: _Toc61130614][bookmark: _Toc61131340][bookmark: _Toc61188182][bookmark: _Toc83029472][bookmark: _Toc83920070][bookmark: _Toc89785091]10.2.7	Maximum accepted test system uncertainty
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 sensitivity test can be derived from values captured in tables 10.2.7-1 and 10.2.7-2, derived based on the expanded uncertainty ue (1.96σ - confidence interval of 95 %) values. The common maximum accepted test system uncertainty values are applicable for all test methods addressing OTA sensitivity test requirement.
Table 10.2.7-1: OTA test system specific measurement uncertainty values for the OTA sensitivity in Normal test conditions, FR1
	　
	Expanded uncertainty (dB)

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

	Indoor Anechoic Chamber
	1.22
	1.25
	1.25

	Compact Antenna Test Range
	1.33
	1.40
	1.40

	Near Field Test Range
	1.24
	1.24
	1.24

	One Dimensional Compact Range Chamber
	1.29
	1.43
	1.43

	Plane Wave Synthesizer
	1.31
	1.40
	1.48

	Common maximum accepted test system uncertainty
	1.3
	1.4
	1.6


[bookmark: _Toc32332268][bookmark: _Toc37430185][bookmark: _Toc43739288][bookmark: _Toc46347049]
Table 10.2.7-2: OTA test system specific measurement uncertainty values for the OTA sensitivity in Normal test conditions, FR2
	　
	Expanded uncertainty (dB)

	
	24.25 GHz < f ≤ 29.5 GHz
	37 GHz < f ≤ 43.5 GHz
	43.5 GHz < f ≤ 48.2 GHz
	52.6 < f < 71.0 GHz

	Indoor Anechoic Chamber
	2.33
	2.46
	
	-

	Compact Antenna Test Range
	2.25
	2.33
	
	1.88

	Common maximum accepted test system uncertainty
	2.4
	2.4
	3.5
	1.9



From FR2 MU inputs in clauses 10.2.2.4 and 10.2.3.4, it has been agreed that MUEIS is 2.4 dB for up to 43.5 GHz.
[bookmark: _Toc53165988][bookmark: _Toc53166683][bookmark: _Toc53167377]An overview of the MU values for all the requirements is captured in clause 17.
[bookmark: _Toc61130615][bookmark: _Toc61131341][bookmark: _Toc61188183][bookmark: _Toc83029473][bookmark: _Toc83920071][bookmark: _Toc89785092]10.2.8	Test Tolerance for OTA sensitivity
Considering the methodology described in clause 5.1, Test Tolerance values for OTA sensitivity were derived based on values captured in clause 10.2.7.
It has been agreed that the TT for the regulatory receiver directional requirements should be zero, while the TT for other receiver directional requirements should be equal to the MU.
Frequency range specific Test Tolerance values for the OTA sensitivity test are defined in table 10.2.8-1 and 10.2.8-2.
Table 10.2.8-1: Test Tolerance values for the OTA sensitivity, Normal test conditions, FR1
	
	f ≤ 3 GHz
	3 GHz < f ≤ 4.2 GHz
	4.2 GHz < f ≤ 6 GHz

	Test Tolerance (dB)
	1.3
	1.4
	1.6



Table 10.2.8-2: Test Tolerance values for the OTA sensitivity, Normal test conditions, FR2
	
	24.25 GHz < f ≤ 29.5 GHz
	37 GHz < f ≤ 43.5 GHz
	43.5 GHz < f ≤ 48.2 GHz
	52.6 < f < 71.0 GHz

	Test Tolerance (dB)
	2.4
	2.4
	3.5
	FFS



An overview of the TT values for all the requirements is captured in clause 18.


