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Annex G (informative):
Excel spreadsheets for MU derivation
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3. FR2 transmitter requirements MU calculation


4. FR2 receiver requirements MU calculation
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R4-2004527 - OTA BS testing Tx FR1 MU calculation tables.xlsx
Summary



						Expanded uncertainty [dB]																																																A method exceeds agreed value								Review comments (RAN4#94)

						IAC						CATR						NF						1D						PWS						Reverb						General chamber						Common maximum accepted test system uncertainty

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

				EIRP		0.87		1.06		1.06		1.11		1.27		1.27		1.01		1.10		1.10		0.90		1.10		1.10		0.98		1.18		1.18		x		x		x		x		x		x		1.10		1.30		1.30						

				EIRP - Extreme temp		2.46		2.53		2.53		2.51		2.58		2.55																																2.50		2.60		2.60						

				DL RS		1.15		1.44		1.44		1.35		1.60		1.60		1.17		1.39		1.39		x		x		x		1.24		1.53		1.53		x		x		x		x		x		x		1.30		1.50		1.50				x		x

				power dynamics		0.41		0.41		0.41		0.39		0.39		0.39		0.39		0.39		0.39		x		x		x		0.39		0.39		0.39		x		x		x		x		x		x		0.40		0.40		0.40						

				EVM (%)		1.03		1.03		1.03		1.04		1.04		1.04		x		x		x		x		x		x		x		x		x		x		x		x		x		x		x		1.00		1.00		1.00						

				In-band TRP		1.15		1.30		1.30		1.39		1.51		1.51		1.26		1.33		1.33		x		x		x		1.23		1.40		1.40		1.37		1.46		1.46		x		x		x		1.40		1.50		1.50						

				ACLR- abs		1.15		1.30		1.30		1.39		1.51		1.51		1.26		1.33		1.33		x		x		x		1.23		1.40		1.40		1.37		1.46		1.46		x		x		x		2.20		2.70		2.70						

				ACLR-rel		x		x		x		1.12		1.30		1.30		x		x		x		x		x		x		1.02		1.22		1.22		1.37		1.46		1.46		x		x		x		1.00		1.20		1.20		x		x		x

				OBUE		1.15		1.30		1.30		1.39		1.51		1.51		1.26		1.33		1.33		x		x		x		1.23		1.40		1.40		1.40		1.46		1.46		x		x		x		1.80		2.00		2.00						

				SEM		1.15		1.30		1.30		1.39		1.51		1.51		1.26		1.33		1.33		x		x		x		1.23		1.40		1.40		1.40		1.46		1.46		x		x		x		1.80		2.00		2.00						

				COEX EM		2.62		3.05		3.47		x		x		x		x		x		x		x		x		x		x		x		x		x		x		x		x		x		x		2.60		3.00		3.50				x		



						General Chamber						Reverb						Agreed value						A method exceeds agreed value								Review comments (RAN4#94)

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

				OOB EM		2.29		4.14		4.14		3.29		3.38		3.38		2.30		4.20		4.20		x				

				RX EM		2.50		4.25		4.25		0.00		0.00		0.00		2.50		4.20		4.20				x		x





















TE

																																Review comments (RAN4#94)

				Test Equipment Errors

		UID		Instrument		Uncertainty value (for the prob dist type)						Probability distribution		divisor		Standard uncertainty σ (dB)

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

		C1-1		RF power measurement equipment (e.g. spectrum analyzer, power meter)		0.14		0.26		0.26		Gaussian		1		0.14		0.26		0.26

		C1-2		Uncertainty of the RF signal generator		0.46		0.46		0.46		Gaussian		1		0.46		0.46		0.46

		C1-3		Uncertainty of the network analyzer		0.13		0.2		0.2		Gaussian		1		0.13		0.2		0.2

		C1-4		Uncertainty of the absolute gain of the reference antenna		0.50		0.43		0.43		Rectangular		1.7320508076		0.29		0.25		0.25

		C1-5		Measurement Reciever (Co-location)		0.41		0.74		0.8		Gaussian		1		0.41		0.74		0.8

		C1-6		Noise figure measurememt accuracy		0.2		0.2		0.2		Gaussian		1		0.2		0.2		0.2





				Test Equipment Errors (same errors and values are consistant with above, buit greater freq range)

		UID		Instrument		Uncertainty value (for the prob dist type)										Probability distribution		divisor		Standard uncertainty σ (dB)

						f≤3 GHz		3<f<≤.8 GHz		3.8<f≤12.75 GHz		12.75<f≤19 GHz		19<f≤26 GHz						f≤3 GHz		3<f<≤.8 GHz		3.8<f≤12.75 GHz		12.75<f≤19 GHz		19<f≤26 GHz

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

		C1-3		Uncertainty of the network analyzer		0.13		0.2		0.2		0.2		0.2		Gaussian		1		0.13		0.2		0.2		0.2		0.2





		Conducted MU (minus missmatch) - up to 6GHz

				Instrument		Uncertainty value (for the prob dist type)						Probability distribution		divisor		Standard uncertainty σ (dB)

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

		C3-1		DL-RS MU derived from conducted spec		0.41		0.56		0.56		Gaussian		1		0.41		0.56		0.56

		C3-2		Total power dynamic range conducted unbcertainty		0.20		0.20		0.20		Gaussian		1		0.20		0.20		0.20

		C3-5		Additional (COEX) emssions - Condcuted Uncertainty (minus missmatch)		1.02		1.28		1.53		 Gaussian		1		1.02		1.28		1.53



		Conducted MU (minus missmatch) - Whole Spectrum

				Instrument		Uncertainty value (for the prob dist type)						Probability distribution		divisor		Standard uncertainty σ (dB)

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

		C3-3		Transmitter mandatory spurious emissions - Conducted Uncertainty (minus miss match)		1		2		2		Gaussian		1		1		2		2

		C3-4		Receiver spurious emissions - Conducted Uncertainty (minus missmatch)		1		2		2		Gaussian		1		1		2		2







IA-Er

				Indoor anechoic																								Review comments (RAN4#94)

								Uncertainty value						Distribution of the probability		Divisor based on distribution shape		ci		Standard uncertainty ui [dB]

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

				Stage 2: DUT measurement

				A1-1		Positioning misalignment between the AAS BS and the reference antenna		0.03		0.03		0.03		Rectangular		1.73		1		0.02		0.02		0.02

				A1-2		Pointing misalignment between the AAS BS and the receiving antenna		0.30		0.30		0.30		Rectangular		1.73		1		0.17		0.17		0.17

				A1-3		Quality of quiet zone		0.10		0.10		0.10		Gaussian		1.00		1		0.10		0.10		0.10

				A1-4a		Polarization mismatch between the AAS BS and the receiving antenna		0.01		0.01		0.01		Rectangular		1.73		1		0.01		0.01		0.01

				A1-5		Mutual coupling between the AAS BS and the receiving antenna		0.00		0.00		0.00		Rectangular		1.73		1		0.00		0.00		0.00

				A1-6		Phase curvature		0.05		0.05		0.05		Gaussian		1.00		1		0.05		0.05		0.05

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

				A1-7		Impedance mismatch in the receiving chain		0.14		0.33		0.33		U-shaped		1.41		1		0.10		0.23		0.23

				A1-8		Random uncertainty		0.10		0.10		0.10		Rectangular		1.73		1		0.06		0.06		0.06

				A1-17		Quality of quiet zone (extreme)		0.60		0.60		0.60		Gaussian		1.00		1		0.60		0.60		0.60

				A1-19		Radome loss variation		0.40		0.40		0.40		Rectangular		1.73		1		0.23		0.23		0.23

				A1-18		Wet radome loss variation		0.95		0.95		0.95		Gaussian		1.00		1		0.95		0.95		0.95

				A1-20		Change in absorber behaviour		0.10		0.10		0.10		Gaussian		1.00		1		0.10		0.10		0.10

				A1-16		Frequency flatness		0.25		0.25		0.25		Gaussian		1.00		1		0.25		0.25		0.25

				Stage 1: Calibration measurement

				A1-9		Impedance mismatch between the receiving antenna and the network analyzer		0.05		0.05		0.05		U-shaped		1.41		1		0.04		0.04		0.04

				A1-10		Positioning and pointing misalignment between the reference antenna and the receiving antenna		0.01		0.01		0.01		Rectangular		1.73		1		0.01		0.01		0.01

				A1-11		Impedance mismatch between the reference antenna and the network analyzer.		0.05		0.05		0.05		U-shaped		1.41		1		0.04		0.04		0.04

				A1-3		Quality of quiet zone		0.10		0.10		0.10		Gaussian		1.00		1		0.10		0.10		0.10

				A1-4b		Polarization mismatch between the reference antenna and the receiving antenna		0.01		0.01		0.01		Rectangular		1.73		1		0.01		0.01		0.01

				A1-5		Mutual coupling between the reference antenna and the receiving antenna		0.00		0.00		0.00		Rectangular		1.73		1		0.00		0.00		0.00

				A1-6		Phase curvature		0.05		0.05		0.05		Gaussian		1.00		1		0.05		0.05		0.05

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

				A1-12		Influence of the reference antenna feed cable		0.05		0.05		0.05		Rectangular		1.73		1		0.03		0.03		0.03

				A1-13		Reference antenna feed cable loss measurement uncertainty		0.06		0.06		0.06		Gaussian		1.00		1		0.06		0.06		0.06

				A1-14		Influence of the receiving antenna feed cable		0.05		0.05		0.05		Rectangular		1.73		1		0.03		0.03		0.03

				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

				A1-15		Uncertainty of the absolute gain of the receiving antenna		0.00		0.00		0.00		Rectangular		1.73		1		0.00		0.00		0.00

				A1-17		Impedance mismatch in the transmitting chain		0.14		0.23		0.23		U-shaped		1.41		1		0.10		0.16		0.16

				A1-18		Gain variation of power amplifier		0.02		0.02		0.02		Rectangular		1.73		1		0.01		0.01		0.01

				A1-19		Influence of the transmitting antenna feed cable
 a) Flexing cables, adapters, attenuators, and connector repeatability		0.05		0.05		0.05		Rectangular		1.73		1		0.03		0.03		0.03



































CATR-Er

				CATR																								Review comments (RAN4#94)

								Uncertainty value						Distribution of the probability		Divisor based on distribution shape		ci		Standard uncertainty ui [dB]

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

				Stage 2: DUT measurement

				A2-1a		Misalignment DUT & pointing error for EIRP		0.00		0.00		0.00		Exp. normal		2.00		1		0.00		0.00		0.00				RK: this is 0 in the EIPR measurement in TR 37.842 and 0.3 in the TRP meaurements in TR37.843 - is this correct? And why is the error different?

				A2-18		Misalignment DUT & pointing error for TRP		0.30		0.30		0.30		Rectangular		1.73		1		0.17		0.17		0.17				RK:added  separate error for TRP after discussion with Torbjorn(Ericsson)

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

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

				A2-3		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

				A2-4a		QZ ripple DUT		0.09		0.09		0.09		Gaussian 		1.00		1		0.09		0.09		0.09

				A2-10		Miscellaneous uncertainty

				A2-12		Frequency flatness		0.25		0.25		0.25		Gaussian 		1.00		1		0.25		0.25		0.25

				A2-17		Measurement system dynamic range uncertainty 		0.51		0.51		0.51		Gaussian 		1.00		1		0.51		0.51		0.51

				A2-13		Quality of quiet zone (extreme)		0.60		0.60		0.60		Gaussian		1.00		1		0.60		0.60		0.60

				A2-14		Wet radome loss variation		0.40		0.40		0.40		Rectangular		1.73		1		0.23		0.23		0.23

				A2-15		 Radome loss variation		0.95		0.95		0.95		Gaussian		1.00		1		0.95		0.95		0.95

				A2-16		Change in absorber behaviour		0.10		0.10		0.10		Gaussian		1.00		1		0.10		0.10		0.10



				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

				A2-5		Mismatch of receiver chain		0.13		0.33		0.33		U-shaped		1.41		1		0.09		0.23		0.23

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

				A2-3		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				RK:repeat

				A2-7		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

				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 of calibration antenna and test range antenna		0.50		0.50		0.50		Exp. normal		2.00		1		0.25		0.25		0.25

				A2-9		Rotary Joints		0.05		0.05		0.05		U-shaped		1.41		1		0.03		0.03		0.03

				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 calibration antenna		0.01		0.01		0.01		Gaussian		1.00		1		0.01		0.01		0.01

				A2-11		Switching uncertainty		0.26		0.26		0.26		Rectangular		1.73		1		0.15		0.15		0.15

				A2-13		Quality of quiet zone (extreme)

				A2-14		Wet radome loss variation

				A2-15		 Radome loss variation

				A2-16		Change in absorber behaviour



































NF-Er

				Near Field																								Review comments (RAN4#94)

								Uncertainty value						Distribution of the probability		Divisor based on distribution shape		ci		Standard uncertainty ui [dB]

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

				Stage 2: DUT measurement

				A3-1		Axes Intersection		0.00		0.00		0.00		Gaussian		1.00		1		0.00		0.00		0.00

				A3-2		Axes Orthogonality		0.00		0.00		0.00		Gaussian		1.00		1		0.00		0.00		0.00

				A3-3		Horizontal Pointing		0.00		0.00		0.00		Gaussian		1.00		1		0.00		0.00		0.00

				A3-4		Probe Vertical Position		0.00		0.00		0.00		Gaussian		1.00		1		0.00		0.00		0.00

				A3-5		Probe H/V pointing		0.00		0.00		0.00		Gaussian		1.00		1		0.00		0.00		0.00

				A3-6		Measurement Distance		0.00		0.00		0.00		Gaussian		1.00		1		0.00		0.00		0.00

				A3-7		Amplitude and Phase Drift		0.00		0.00		0.00		Gaussian		1.00		1		0.00		0.00		0.00

				A3-8		Amplitude and Phase Noise		0.02		0.02		0.02		Gaussian		1.00		1		0.02		0.02		0.02

				A3-9		Leakage and Crosstalk		0.00		0.00		0.00		Gaussian		1.00		1		0.00		0.00		0.00

				A3-10		Amplitude Non-Linearity		0.04		0.04		0.04		Gaussian		1.00		1		0.04		0.04		0.04

				A3-11		Amplitude and Phase Shift in rotary joints		0.00		0.00		0.00		Gaussian		1.00		1		0.00		0.00		0.00

				A3-12		Channel Balance Amplitude and Phase		0.00		0.00		0.00		Gaussian		1.00		1		0.00		0.00		0.00

				A3-13		Probe Polarization Amplitude and Phase		0.00		0.00		0.00		Gaussian		1.00		1		0.00		0.00		0.00

				A3-14		Probe Pattern Knowledge		0.00		0.00		0.00		Gaussian		1.00		1		0.00		0.00		0.00

				A3-15		Multiple Reflections		0.00		0.00		0.00		Gaussian		1.00		1		0.00		0.00		0.00

				A3-16		Room Scattering		0.09		0.09		0.09		Gaussian		1.00		1		0.09		0.09		0.09

				A3-17		DUT support Scattering		0.00		0.00		0.00		Gaussian		1.00		1		0.00		0.00		0.00

				A3-18		Scan Area Truncation		0.00		0.00		0.00		Gaussian		1.00		1		0.00		0.00		0.00

				A3-19		Sampling Point Offset		0.01		0.01		0.01		Gaussian		1.00		1		0.01		0.01		0.01

				A3-20		Spherical Mode Truncation		0.02		0.02		0.02		Gaussian		1.00		1		0.02		0.02		0.02

				A3-21		Positioning		0.03		0.03		0.03		Rectangular		1.73		1		0.02		0.02		0.02

				A3-22		Probe Array Uniformity		0.06		0.06		0.06		Gaussian		1.00		1		0.06		0.06		0.06

				A3-23		Mismatch of receiver chain 		0.28		0.28		0.28		U-Shaped		1.41		1		0.20		0.20		0.20

				A3-24		Insertion loss of receiver chain		0.00		0.00		0.00		Gaussian		1.00		1		0.00		0.00		0.00

				A3-25		Uncertainty of the absolute gain of the probe antenna		0.00		0.00		0.00		Gaussian		1.00		1		0.00		0.00		0.00

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

				A3-26		Measurement repeatability - positioning repeatability		0.15		0.15		0.15		Gaussian		1.00		1		0.15		0.15		0.15

				A3-33		Test system frequency flatness		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		0.13		0.20		0.20		Gaussian		1.00		1		0.13		0.20		0.20

				A3-27		Mismatch of receiver chain		0.00		0.00		0.00		Gaussian		1.00		1		0.00		0.00		0.00

				A3-28		Insertion loss of receiver chain		0.00		0.00		0.00		Gaussian		1.00		1		0.00		0.00		0.00

				A3-29		Mismatch in the connection of the calibration antenna		0.02		0.02		0.02		U-Shaped		1.41		1		0.01		0.01		0.01

				A3-30		Influence of the calibration antenna feed cable		0.00		0.00		0.00		Gaussian		1.00		1		0.00		0.00		0.00

				A3-31		Influence of the probe antenna cable		0.00		0.00		0.00		Gaussian		1.00		1		0.00		0.00		0.00

				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

				A3-32		Short term repeatability		0.09		0.09		0.09		Gaussian		1.00		1		0.09		0.09		0.09























1D-Er

				One Dimensional Compact Range Chamber 																								Review comments (RAN4#94)

								Uncertainty value						Distribution of the probability		Divisor based on distribution shape		ci		Standard uncertainty ui [dB]

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

				Stage 2: DUT measurement

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

				A4-2a		Standing wave between DUT and test range antenna		0.18		0.18		0.18		U-shaped		1.41		1		0.13		0.13		0.13

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

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

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

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

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

				A4-7		Impedance mismatch in receiving chain		0.01		0.01		0.01		U-shaped		1.41		1		0.00		0.01		0.01

				A4-8a		RF leakage (DUT connector terminated and test range antenna connector cable terminated)		0.00		0.00		0.00		Gaussian		1.00		1		0.00		0.00		0.00

				Stage 1: Calibration measurement

				A4-9		Misalignment  positioning system		0.00		0.00		0.00		Exp. normal 		2.00		1		0.00		0.00		0.00

				A4-10		Pointing error between reference antenna and test range antenna		0.00		0.00		0.00		Rectangular		1.73		1		0.00		0.00		0.00

				A4-11		Impedance mismatch in path to reference antenna		0.05		0.05		0.05		U-shaped		1.41		1		0.04		0.04		0.04

				A4-12		Impedance mismatch in path to compact probe		0.03		0.03		0.03		U-shaped		1.41		1		0.02		0.02		0.02

				A4-2b		Standing wave between reference antenna and receiving antenna		0.09		0.09		0.09		U-shaped		1.41		1		0.06		0.06		0.06

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

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

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

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

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

				A4-13		Influence of the reference antenna feed cable (flexing cables, adapters, attenuators, connector repeatability)		0.08		0.08		0.08		Rectangular		1.73		1		0.05		0.05		0.05

				A4-14		Mismatch of receiver chain		0.20		0.30		0.30		U-shaped		1.41		1		0.14		0.21		0.21

				A4-15		Insertion loss of receiver chain		0.18		0.18		0.18		Rectangular		1.73		1		0.10		0.10		0.10

				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

				A4-8b		RF leakage (SGH connector terminated and test range antenna connector cable terminated.		0.00		0.00		0.00		Gaussian		1.00		1		0.00		0.00		0.00















































PWS-Er

				Plane wave synthesiser																								Review comments (RAN4#94)

								Uncertainty value						Distribution of the probability		Divisor based on distribution shape		ci		Standard uncertainty ui [dB]

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

				Stage 2: DUT measurement

				A7-1a		Misalignment DUT & pointing error		0.10		0.10		0.10		Rectangular		1.73		1		0.06		0.06		0.06

				C1-1		RF power measurement equipment		0.14		0.26		0.26		Gaussian		1.00		1		0.14		0.26		0.26

				A7-2a		Longitudinal position uncertainty (i.e. standing wave and imperfect field synthesis) for DUT antenna		0.05		0.14		0.14		Rectangular		1.73		1		0.03		0.08		0.08

				A7-3		RF leakage (calibration antenna connector terminated)		0.09		0.09		0.09		Gaussian		1.00		1		0.09		0.09		0.09

				A7-4a		QZ ripple with DUT		0.42		0.43		0.43		Rectangular		1.73		1		0.24		0.25		0.25

				A7-5		Miscellaneous Uncertainty		0.00		0.00		0.00		Gaussian		1.00		1		0.00		0.00		0.00

				A7-14		System non-linearity		0.06		0.06		0.06		Rectangular		1.73		1		0.04		0.04		0.04

				A7-13		Frequency Flatness		0.13		0.13		0.13		Rectangular		1.73		1		0.08		0.08		0.08

				Stage 1: Calibration measurement

				C1-3		Uncertainty of network analyzer		0.13		0.2		0.2		Gaussian		1		1		0.13		0.20		0.20

				A7-6		Mismatch (i.e. reference antenna, network analyser and reference cable)		0.13		0.33		0.33		U-shaped		1.41		1		0.09		0.23		0.23

				A7-7		Insertion loss variation 		0.18		0.18		0.18		Rectangular		1.73		1		0.10		0.10		0.10

				A7-3		RF leakage (calibration antenna connector terminated)		0.09		0.09		0.09		Gaussian		1.00		1		0.09		0.09		0.09				RK: same as above

				A7-8		Influence of the calibration antenna feed cable		0.10		0.10		0.10		Rectangular		1.73		1		0.06		0.06		0.06

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

				A7-9		Misalignment of positioning system		0.00		0.00		0.00		Exp. normal 		2.00		1		0.00		0.00		0.00

				A7-1b		Misalignment of calibration antenna & pointing error		0.05		0.05		0.05		Rectangular		1.73		1		0.03		0.03		0.03

				A7-10		Rotary joints		0.00		0.00		0.00		U-shaped		1.73		1		0.00		0.00		0.00

				A7-2b		Longitudinal position uncertainty (i.e. standing wave and imperfect field synthesis) for calibration antenna		0.12		0.12		0.12		Rectangular		1.73		1		0.07		0.07		0.07

				A7-4a		QZ ripple with calibration antenna		0.20		0.20		0.20		Rectangular		1.73		1		0.12		0.12		0.12

				A7-11		Switching uncertainty		0.02		0.02		0.02		Rectangular		1.73		1		0.01		0.01		0.01

				A7-12		Field repeatability		0.06		0.12		0.12		Gaussian		1.00		1		0.06		0.12		0.12



















































&G	&F	文档密级


&D	华为保密信息,未经授权禁止扩散	第&P页，共&N页




Reverb-Er

				Reverberation Chamber - In-ban																																Review comments (RAN4#94)

								Uncertainty value						Distribution of the probability		Divisor based on distribution shape		ci		Standard uncertainty ui [dB]

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

				Stage 2: DUT measurement

				UID		Uncertainty source		Uncertainty value						Distribution of the probability		Divisor based on distribution shape		ci		Standard uncertainty ui [dB]

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

				Stage 2: DUT measurement

				C1-1		Uncertainty of the measurement equipment		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												RK: use 0.2 (Torbjorn by email)

				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 radiation 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





				Reverberation Chamber  -OOB

				UID		Uncertainty source		Uncertainty value										Distribution of the probability		Divisor based on distribution shape		ci		Standard uncertainty ui [dB]

								380 MHz < f ≦ 3 GHz		3 GHz < f ≦ 3.8 GHz		3.8 GHz < f ≦ 12.75 GHz		12.75 GHz < f ≦ 19 GHz		19GHz<f ≤26GHz								380 MHz < f ≦ 3 GHz		3 GHz < f ≦ 3.8 GHz		3.8 GHz < f ≦ 12.75 GHz		12.75 GHz < f ≦ 19 GHz		19GHz<f ≤26GHz

				Stage 2: DUT measurement

				C1-1		RF power measurement equipment (e.g. spectrum analyzer, power meter)		0.14		0.26		0.26		0.37		0.37		Gaussian		1.00		1		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		0.28		0.28		0.64		0.64		0.64

				A6-2		Random uncertainty		0.10		0.10		0.10		0.10		0.10		Rectangular		1.73		1		0.17		0.17		0.17		0.17		0.17

				Stage 1: Calibration measurement

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

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

				C1-3		Uncertainty of the network analyzer		0.13		0.20		0.20		Gaussian		1.00		0.13		0.20		1		0.03		0.04		0.04		ERROR:#VALUE!		0.20

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

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

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





Gen-Er

				General Directional Chamber																								Review comments (RAN4#94)

				UID		Uncertainty source		Uncertainty value						Distribution of the probability		Divisor based on distribution shape		ci		Standard uncertainty ui [dB]

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

				Stage 2: DUT measurement

				A5-1		Positioning misalignment between the AAS BS and the reference antenna		0.03		0.03		0.03		Rectangular		1.73		1		0.02		0.02		0.02

				A5-2		Pointing misalignment between the AAS BS and the receiving antenna		0.00		0.00		0.00		Rectangular		1.73		1		0.00		0.00		0.00

				A5-3		Quality of quiet zone		0.10		0.10		0.10		Gaussian		1.00		1		0.10		0.10		0.10

				A5-4a		Polarization mismatch between the AAS BS and the receiving antenna		0.01		0.01		0.01		Rectangular		1.73		1		0.01		0.01		0.01

				A5-5a		Mutual coupling between the AAS BS and the receiving antenna		0.00		0.00		0.00		Rectangular		1.73		1		0.00		0.00		0.00

				A5-6a		Phase curvature		0.05		0.05		0.05		Gaussian		1.00		1		0.05		0.05		0.05

				C3-3		Transmitter mandatory spurious emissions - Conducted Uncertainty (minus miss match)		1.00		2.00		2.00		Gaussian		1.00		1		1.00		2.00		2.00

				A5-7		Impedance mismatch in the receiving chain		0.20		0.45		0.45		U-shaped		1.41		1		0.14		0.32		0.32

				A5-8		Random uncertainty		0.10		0.10		0.10		Rectangular		1.73		1		0.06		0.06		0.06

				A5-17		Measurement antenna frequency variation		0.10		0.10		0.10		Rectangular		1.73		1		0.06		0.06		0.06

				A5-18		FSPL estimation error		0.00		0.00		0.00		Gaussian		1.00		1		0.00		0.00		0.00

				A5-16		Test system frequency flatness		0.25		0.25		0.25		Gaussian		1.00		1		0.25		0.25		0.25

				A5-19		Measurement system dynamic range uncertainty 		0.51		0.51		0.51		Gaussian		1.00		1		0.51		0.51		0.51

				A5-20		Reflections in anechoic chamber		0.01		0.01		0.01		Gaussian		1.00		1		0.01		0.01		0.01

				Stage 1: Calibration measurement

				A5-9		Impedance mismatch between the receiving antenna and the network analyzer		0.05		0.05		0.05		U-shaped		1.41		1		0.04		0.04		0.04

				A5-10		Positioning and pointing misalignment between the reference antenna and the receiving antenna		0.01		0.01		0.01		Rectangular		1.73		1		0.01		0.01		0.01

				A5-11		Impedance mismatch between the reference antenna and the network analyzer.		0.05		0.05		0.05		U-shaped		1.41		1		0.04		0.04		0.04

				A5-3		Quality of quiet zone		0.10		0.10		0.10		Gaussian		1.00		1		0.10		0.10		0.10

				A5-4b		Polarization mismatch for reference antenna		0.01		0.01		0.01		Rectangular		1.73		1		0.01		0.01		0.01

				A5-5b		Mutual coupling between the reference antenna and the receiving antenna		0.00		0.00		0.00		Rectangular		1.73		1		0.00		0.00		0.00

				A5-6b		Phase curvature		0.05		0.05		0.05		Gaussian		1.00		1		0.05		0.05		0.05

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

				A5-12		Influence of the reference antenna feed cable		0.05		0.05		0.05		Rectangular		1.73		1		0.03		0.03		0.03

				A5-13		Reference antenna feed cable loss measurement uncertainty		0.06		0.06		0.06		Gaussian		1.00		1		0.06		0.06		0.06

				A5-14		Influence of the receiving antenna feed cable		0.05		0.05		0.05		Rectangular		1.73		1		0.03		0.03		0.03

				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

				A5-15		Uncertainty of the absolute gain of the receiving antenna		0.00		0.00		0.00		Rectangular		1.73		1		0.00		0.00		0.00











































EIRP

				Table 9.2.7-1: OTA test system specific measurement uncertainty values for the EIRP accuracy, FR1, Gaussian test conditions

						Expanded uncertainty [dB]																												Review comments (RAN4#94)

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

				Indoor Anechoic Chamber		0.87		1.06		1.06

				Compact Antenna Test Range		1.11		1.27		1.27

				One Dimensional Compact Range Chamber		0.90		1.10		1.10

				Near Field Test Range		1.01		1.10		1.10

				PWS		0.98		1.18		1.18

				Common maximum accepted test system uncertainty		1.10		1.30		1.30



		Table 9.2.2.3-1: Indoor Anechoic Chamber measurement uncertainty value derivation for EIRP accuracy measurements, Gaussian test conditions, FR1

		Indoor anechoic																								rms calculations

		UID		Uncertainty source		Uncertainty value						Distribution of the probability		Divisor based on distribution shape		ci		Standard uncertainty ui [dB]

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

		Stage 2: DUT measurement

		A1-1		Positioning misalignment between the AAS BS and the reference antenna		0.03		0.03		0.03		Rectangular		1.73		1		0.02		0.02		0.02				0.0003		0.0003		0.0003

		A1-2		Pointing misalignment between the AAS BS and the receiving antenna		0.30		0.30		0.30		Rectangular		1.73		1		0.17		0.17		0.17				0.03		0.03		0.03

		A1-3		Quality of quiet zone		0.10		0.10		0.10		Gaussian		1.00		1		0.10		0.10		0.10				0.01		0.01		0.01

		A1-4a		Polarization mismatch between the AAS BS and the receiving antenna		0.01		0.01		0.01		Rectangular		1.73		1		0.01		0.01		0.01				0.0000333333		0.0000333333		0.0000333333

		A1-5		Mutual coupling between the AAS BS and the receiving antenna		0.00		0.00		0.00		Rectangular		1.73		1		0.00		0.00		0.00				0		0		0

		A1-6		Phase curvature		0.05		0.05		0.05		Gaussian		1.00		1		0.05		0.05		0.05				0.0025		0.0025		0.0025

		C1-1		RF power measurement equipment (e.g. spectrum analyzer, power meter)		0.14		0.26		0.26		Gaussian		1.00		1		0.14		0.26		0.26				0.0196		0.0676		0.0676

		A1-7		Impedance mismatch in the receiving chain		0.14		0.33		0.33		U-shaped		1.41		1		0.10		0.23		0.23				0.0098		0.05445		0.05445

		A1-8		Random uncertainty		0.10		0.10		0.10		Rectangular		1.73		1		0.06		0.06		0.06				0.0033333333		0.0033333333		0.0033333333

		Stage 1: Calibration measurement																								0		0		0

		A1-9		Impedance mismatch between the receiving antenna and the network analyzer		0.05		0.05		0.05		U-shaped		1.41		1		0.04		0.04		0.04				0.00125		0.00125		0.00125

		A1-10		Positioning and pointing misalignment between the reference antenna and the receiving antenna		0.01		0.01		0.01		Rectangular		1.73		1		0.01		0.01		0.01				0.0000333333		0.0000333333		0.0000333333

		A1-11		Impedance mismatch between the reference antenna and the network analyzer.		0.05		0.05		0.05		U-shaped		1.41		1		0.04		0.04		0.04				0.00125		0.00125		0.00125

		A1-3		Quality of quiet zone		0.10		0.10		0.10		Gaussian		1.00		1		0.10		0.10		0.10				0.01		0.01		0.01

		A1-4b		Polarization mismatch between the reference antenna and the receiving antenna		0.01		0.01		0.01		Rectangular		1.73		1		0.01		0.01		0.01				0.0000333333		0.0000333333		0.0000333333

		A1-5		Mutual coupling between the reference antenna and the receiving antenna		0.00		0.00		0.00		Rectangular		1.73		1		0.00		0.00		0.00				0		0		0

		A1-6		Phase curvature		0.05		0.05		0.05		Gaussian		1.00		1		0.05		0.05		0.05				0.0025		0.0025		0.0025

		C1-3		Uncertainty of the network analyzer		0.13		0.20		0.20		Gaussian		1.00		1		0.13		0.20		0.20				0.0169		0.04		0.04

		A1-12		Influence of the reference antenna feed cable		0.05		0.05		0.05		Rectangular		1.73		1		0.03		0.03		0.03				0.0008333333		0.0008333333		0.0008333333

		A1-13		Reference antenna feed cable loss measurement uncertainty		0.06		0.06		0.06		Gaussian		1.00		1		0.06		0.06		0.06				0.0036		0.0036		0.0036

		A1-14		Influence of the receiving antenna feed cable		0.05		0.05		0.05		Rectangular		1.73		1		0.03		0.03		0.03				0.0008333333		0.0008333333		0.0008333333

		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				0.0841		0.0625		0.0625

		A1-15		Uncertainty of the absolute gain of the receiving antenna		0.00		0.00		0.00		Rectangular		1.73		1		0.00		0.00		0.00				0		0		0

		Combined standard uncertainty (1σ) [dB]																0.44		0.54		0.54				0.4437341546		0.5394905004		0.5394905004

		Expanded uncertainty (1.96σ - confidence interval of 95 %) [dB]																0.87		1.06		1.06				0.8697189431		1.0574013807		1.0574013807

																										same as 37.842



		Table 9.2.3.3-1: CATR MU value derivation for EIRP accuracy measurements, Gaussian test conditions, FR1

		CATR																								rms calculations

		UID		Uncertainty source		Uncertainty value						Distribution of the probability		Divisor based on distribution shape		ci		Standard uncertainty ui [dB]

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

		Stage 2: DUT measurement

		A2-1a		Misalignment DUT & pointing error for EIRP		0.00		0.00		0.00		Exp. normal		2.00		1		0.00		0.00		0.00				0		0		0				RK:0 is used in 37.842 and 0.3 in 37.843

		C1-1		RF power measurement equipment (e.g. spectrum analyzer, power meter)		0.14		0.26		0.26		Gaussian		1.00		1		0.14		0.26		0.26				0.0196		0.0676		0.0676

		A2-2a		Standing wave between DUT and test range antenna		0.21		0.21		0.21		U-shaped		1.41		1		0.15		0.15		0.15				0.02205		0.02205		0.02205

		A2-3		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				0.00000144		0.00000144		0.00000144

		A2-4a		QZ ripple DUT		0.09		0.09		0.09		Gaussian 		1.00		1		0.09		0.09		0.09				0.00861184		0.00861184		0.00861184

		A2-12		Frequency flatness		0.25		0.25		0.25		Gaussian 		1.00		1		0.25		0.25		0.25				0.0625		0.0625		0.0625				RK:Not in 37.842, added to be consistant with 37.843 and other methods.

		Stage 1: Calibration measurement																								0		0		0

		C1-3		Uncertainty of the network analyzer		0.13		0.20		0.20		Gaussian		1.00		1		0.13		0.20		0.20				0.0169		0.04		0.04

		A2-6		Mismatch of receiver chain		0.13		0.33		0.33		U-shaped		1.41		1		0.09		0.23		0.23				0.0080645		0.0528125		0.0528125

		A2-3		Insertion loss variation of receiver chain		0.18		0.18		0.18		Rectangular		1.73		1		0.10		0.10		0.10				0.0108		0.0108		0.0108

		A2-3		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				0.00000144		0.00000144		0.00000144

		C1-4		Influence of the calibration antenna feed cable:		0.02		0.02		0.02		U-shaped		1.41		1		0.02		0.02		0.02				0.000242		0.000242		0.000242

		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				0.0841		0.0625		0.0625

		A2-1b		Misalignment positioning system		0.00		0.00		0.00		Exp. normal 		2.00		1		0.00		0.00		0.00				0		0		0

		A2-9		Misalignment of calibration antenna and test range antenna		0.50		0.50		0.50		Exp. normal		2.00		1		0.25		0.25		0.25				0.0625		0.0625		0.0625

		A2-2b		Rotary Joints		0.05		0.05		0.05		U-shaped		1.41		1		0.03		0.03		0.03				0.001152		0.001152		0.001152

		A2-4b		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				0.00405		0.00405		0.00405

		A2-11		QZ ripple calibration antenna		0.01		0.01		0.01		Gaussian		1.00		1		0.01		0.01		0.01				0.000081		0.000081		0.000081

		A2-13		Switching uncertainty		0.26		0.26		0.26		Rectangular		1.73		1		0.15		0.15		0.15				0.0225333333		0.0225333333		0.0225333333

		Combined standard uncertainty (1σ) [dB]																0.57		0.65		0.65				0.5684958692		0.6460925269		0.6460925269

		Expanded uncertainty (1.96σ - confidence interval of 95 %) [dB]																1.11		1.27		1.27				1.1142519037		1.2663413528		1.2663413528

																										Total is a bit higjher than 37.842 as FF has been added (pointing error may also increase this a little)



		Table 9.2.5.3-1: NFTR measurement uncertainty value derivation for EIRP accuracy measurements, FR1

		Near field																								rms calculations

		UID		Uncertainty source		Uncertainty value						Distribution of the probability		Divisor based on distribution shape		ci		Standard uncertainty ui [dB]

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

		Stage 2: DUT measurement

		A3-1		Axes Intersection		0.00		0.00		0.00		Gaussian		1.00		1		0.00		0.00		0.00				0		0		0

		A3-2		Axes Orthogonality		0.00		0.00		0.00		Gaussian		1.00		1		0.00		0.00		0.00				0		0		0

		A3-3		Horizontal Pointing		0.00		0.00		0.00		Gaussian		1.00		1		0.00		0.00		0.00				0		0		0

		A3-4		Probe Vertical Position		0.00		0.00		0.00		Gaussian		1.00		1		0.00		0.00		0.00				0		0		0

		A3-5		Probe H/V pointing		0.00		0.00		0.00		Gaussian		1.00		1		0.00		0.00		0.00				0		0		0

		A3-6		Measurement Distance		0.00		0.00		0.00		Gaussian		1.00		1		0.00		0.00		0.00				0		0		0

		A3-7		Amplitude and Phase Drift		0.00		0.00		0.00		Gaussian		1.00		1		0.00		0.00		0.00				0		0		0

		A3-8		Amplitude and Phase Noise		0.02		0.02		0.02		Gaussian		1.00		1		0.02		0.02		0.02				0.0004		0.0004		0.0004

		A3-9		Leakage and Crosstalk		0.00		0.00		0.00		Gaussian		1.00		1		0.00		0.00		0.00				0		0		0

		A3-10		Amplitude Non-Linearity		0.04		0.04		0.04		Gaussian		1.00		1		0.04		0.04		0.04				0.0016		0.0016		0.0016

		A3-11		Amplitude and Phase Shift in rotary joints		0.00		0.00		0.00		Gaussian		1.00		1		0.00		0.00		0.00				0		0		0

		A3-12		Channel Balance Amplitude and Phase		0.00		0.00		0.00		Gaussian		1.00		1		0.00		0.00		0.00				0		0		0

		A3-13		Probe Polarization Amplitude and Phase		0.00		0.00		0.00		Gaussian		1.00		1		0.00		0.00		0.00				0.00000001		0.00000001		0.00000001

		A3-14		Probe Pattern Knowledge		0.00		0.00		0.00		Gaussian		1.00		1		0.00		0.00		0.00				0		0		0

		A3-15		Multiple Reflections		0.00		0.00		0.00		Gaussian		1.00		1		0.00		0.00		0.00				0		0		0

		A3-16		Room Scattering		0.09		0.09		0.09		Gaussian		1.00		1		0.09		0.09		0.09				0.0081		0.0081		0.0081

		A3-17		DUT support Scattering		0.00		0.00		0.00		Gaussian		1.00		1		0.00		0.00		0.00				0		0		0

		A3-18		Scan Area Truncation		0.00		0.00		0.00		Gaussian		1.00		1		0.00		0.00		0.00				0.000009		0.000009		0.000009

		A3-19		Sampling Point Offset		0.01		0.01		0.01		Gaussian		1.00		1		0.01		0.01		0.01				0.00003364		0.00003364		0.00003364

		A3-20		Spherical Mode Truncation		0.02		0.02		0.02		Gaussian		1.00		1		0.02		0.02		0.02				0.000225		0.000225		0.000225

		A3-21		Positioning		0.03		0.03		0.03		Rectangular		1.73		1		0.02		0.02		0.02				0.0003007117		0.0003007117		0.0003007117

		A3-22		Probe Array Uniformity		0.06		0.06		0.06		Gaussian		1.00		1		0.06		0.06		0.06				0.003025		0.003025		0.003025

		A3-23		Mismatch of receiver chain 		0.28		0.28		0.28		U-Shaped		1.41		1		0.20		0.20		0.20				0.0405693879		0.0405693879		0.0405693879

		A3-24		Insertion loss of receiver chain		0.00		0.00		0.00		Gaussian		1.00		1		0.00		0.00		0.00				0		0		0

		A3-25		Uncertainty of the absolute gain of the probe antenna		0.00		0.00		0.00		Gaussian		1.00		1		0.00		0.00		0.00				0		0		0

		C1-1		RF power measurement equipment (e.g. spectrum analyzer, power meter)		0.14		0.26		0.26		Gaussian		1.00		1		0.14		0.26		0.26				0.0196		0.0676		0.0676

		A3-26		Measurement repeatability - positioning repeatability		0.15		0.15		0.15		Gaussian		1.00		1		0.15		0.15		0.15				0.0225		0.0225		0.0225

		A3-33		Test system frequency flatness		0.25		0.25		0.25		Gaussian 		1.00		1		0.25		0.25		0.25				0.0625		0.0625		0.0625				RK: added to be consistant with TRP anmd other methods

		Stage 1: Calibration measurement																								0		0		0

		C1-3		Uncertainty of the network analyzer		0.13		0.20		0.20		Gaussian		1.00		1		0.13		0.20		0.20				0.0169		0.04		0.04

		A3-27		Mismatch of receiver chain		0.00		0.00		0.00		Gaussian		1.00		1		0.00		0.00		0.00				0		0		0

		A3-28		Insertion loss of receiver chain		0.00		0.00		0.00		Gaussian		1.00		1		0.00		0.00		0.00				0		0		0

		A3-29		Mismatch in the connection of the calibration antenna		0.02		0.02		0.02		U-Shaped		1.41		1		0.01		0.01		0.01				0.0002011971		0.0002011971		0.0002011971

		A3-30		Influence of the calibration antenna feed cable		0.00		0.00		0.00		Gaussian		1.00		1		0.00		0.00		0.00				0		0		0

		A3-31		Influence of the probe antenna cable		0.00		0.00		0.00		Gaussian		1.00		1		0.00		0.00		0.00				0		0		0

		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				0.0841		0.0625		0.0625

		A3-32		Short term repeatability		0.09		0.09		0.09		Gaussian		1.00		1		0.09		0.09		0.09				0.007744		0.007744		0.007744

		Combined standard uncertainty (1σ) [dB]																0.52		0.56		0.56				0.5175016393		0.5633009379		0.5633009379

		Expanded uncertainty (1.96σ - confidence interval of 95 %) [dB]																1.01		1.10		1.10				1.014303213		1.1040698383		1.1040698383

																										value is slightly higher than 37.842 due to addition of FF



		Table 9.2.4.3-1: One Dimensional Compact Range MU value derivation for EIRP accuracy measurements, FR1

		One Dimensional Compact Range Chamber 																								rms calculations

		UID		Uncertainty source		Uncertainty value						Distribution of the probability		Divisor based on distribution shape		ci		Standard uncertainty ui [dB]

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

		Stage 2: DUT measurement

		A4-1		Misalignment  DUT and pointing error		0.00		0.00		0.00		Exp. normal		2.00		1		0.00		0.00		0.00				0		0		0

		A4-2a		Standing wave between DUT and test range antenna		0.18		0.18		0.18		U-shaped		1.41		1		0.13		0.13		0.13				0.0162		0.0162		0.0162

		A4-3a		Quiet zone ripple DUT		0.03		0.03		0.03		Gaussian		1.00		1		0.03		0.03		0.03				0.00105625		0.00105625		0.00105625

		A4-4a		Phase curvature AAS		0.01		0.01		0.01		Gaussian		1.00		1		0.01		0.01		0.01				0.0001		0.0001		0.0001

		A4-5a		Polarization mismatch between DUT and receiving antenna		0.05		0.05		0.05		Rectangular		1.73		1		0.03		0.03		0.03				0.0008333333		0.0008333333		0.0008333333

		A4-6a		Mutual coupling between DUT and receiving antenna		0.00		0.00		0.00		Rectangular		1.73		1		0.00		0.00		0.00				0		0		0

		C1-1		RF power measurement equipment (e.g. spectrum analyzer, power meter)		0.14		0.26		0.26		Gaussian		1.00		1		0.14		0.26		0.26				0.0196		0.0676		0.0676

		A4-7		Impedance mismatch in receiving chain		0.01		0.01		0.01		U-shaped		1.41		1		0.00		0.01		0.01				0.00001568		0.00005		0.00005

		A4-8a		RF leakage (DUT connector terminated and test range antenna connector cable terminated)		0.00		0.00		0.00		Gaussian		1.00		1		0.00		0.00		0.00				0		0		0

		Stage 1: Calibration measurement																								0		0		0

		A4-9		Misalignment  positioning system		0.00		0.00		0.00		Exp. normal 		2.00		1		0.00		0.00		0.00				0		0		0

		A4-10		Pointing error between reference antenna and test range antenna		0.00		0.00		0.00		Rectangular		1.73		1		0.00		0.00		0.00				0		0		0

		A4-11		Impedance mismatch in path to reference antenna		0.05		0.05		0.05		U-shaped		1.41		1		0.04		0.04		0.04				0.00125		0.00125		0.00125

		A4-12		Impedance mismatch in path to compact probe		0.03		0.03		0.03		U-shaped		1.41		1		0.02		0.02		0.02				0.00045		0.00045		0.00045

		A4-2b		Standing wave between reference antenna and receiving antenna		0.09		0.09		0.09		U-shaped		1.41		1		0.06		0.06		0.06				0.00405		0.00405		0.00405

		A4-3b		Quiet zone ripple reference antenna		0.18		0.18		0.18		Gaussian		1.00		1		0.18		0.18		0.18				0.031684		0.031684		0.031684

		A4-4b		Phase curvature refernce antenna		0.00		0.00		0.00		Gaussian		1.00		1		0.00		0.00		0.00				0		0		0

		A4-5b		Polarization mismatch between reference antenna and receiving antenna		0.05		0.05		0.05		Rectangular		1.73		1		0.03		0.03		0.03				0.0008333333		0.0008333333		0.0008333333

		A4-6a		Mutual coupling between reference antenna and receiving antenna		0.00		0.00		0.00		Rectangular		1.73		1		0.00		0.00		0.00				0		0		0

		C1-1		RF power measurement equipment (e.g. spectrum analyzer, power meter)		0.14		0.26		0.26		Gaussian		1.00		1		0.14		0.26		0.26				0.0196		0.0676		0.0676

		A4-13		Influence of the reference antenna feed cable (flexing cables, adapters, attenuators, connector repeatability)		0.08		0.08		0.08		Rectangular		1.73		1		0.05		0.05		0.05				0.0022413333		0.0022413333		0.0022413333

		A4-14		Mismatch of receiver chain		0.20		0.30		0.30		U-shaped		1.41		1		0.14		0.21		0.21				0.02		0.045		0.045

		A4-15		Insertion loss of receiver chain		0.18		0.18		0.18		Rectangular		1.73		1		0.10		0.10		0.10				0.0108		0.0108		0.0108

		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				0.0841		0.0625		0.0625

		A4-8b		RF leakage (SGH connector terminated and test range antenna connector cable terminated.		0.00		0.00		0.00		Gaussian		1.00		1		0.00		0.00		0.00				0		0		0

		Combined standard uncertainty (1σ) [dB]																0.46		0.56		0.56				0.4613176021		0.558791777		0.558791777

		Expanded uncertainty (1.96σ - confidence interval of 95 %) [dB]																0.90		1.10		1.10				0.9041825001		1.0952318828		1.0952318828

																										same as 37.842
should we add FF?



		Table 9.2.6.3-1: PWS measurement uncertainty value derivation for EIRP accuracy measurements, FR1

		Plane wave synthesiser																								rms calculations

		UID		Uncertainty source		Uncertainty value						Distribution of the probability		Divisor based on distribution shape		ci		Standard uncertainty ui [dB]

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

		Stage 2: DUT measurement

		A7-1a		Misalignment DUT & pointing error		0.10		0.10		0.10		Rectangular		1.73		1		0.06		0.06		0.06				0.0033333333		0.0033333333		0.0033333333

		C1-1		RF power measurement equipment (e.g. spectrum analyzer, power meter)		0.14		0.26		0.26		Gaussian		1.00		1		0.14		0.26		0.26				0.0196		0.0676		0.0676

		A7-2a		Longitudinal position uncertainty (i.e. standing wave and imperfect field synthesis) for DUT antenna		0.05		0.14		0.14		Rectangular		1.73		1		0.03		0.08		0.08				0.0008333333		0.0065333333		0.0065333333

		A7-3		RF leakage (calibration antenna connector terminated)		0.09		0.09		0.09		Gaussian		1.00		1		0.09		0.09		0.09				0.007396		0.007396		0.007396

		A7-4a		QZ ripple with DUT		0.42		0.43		0.43		Rectangular		1.73		1		0.24		0.25		0.25				0.0588		0.0616333333		0.0616333333

		A7-5		Miscellaneous Uncertainty		0.00		0.00		0.00		Gaussian		1.00		1		0.00		0.00		0.00				0		0		0

		A7-14		System non-linearity		0.06		0.06		0.06		Rectangular		1.73		1		0.04		0.04		0.04				0.0012813333		0.0012813333		0.0012813333

		A7-13		Frequency Flatness		0.13		0.13		0.13		Rectangular		1.73		1		0.08		0.08		0.08				0.0056333333		0.0056333333		0.0056333333

		Stage 1: Calibration measurement																								0		0		0

		C1-3		Uncertainty of the network analyzer		0.13		0.20		0.20		Gaussian		1.00		1		0.13		0.20		0.20				0.0169		0.04		0.04

		A7-6		Mismatch (i.e. reference antenna, network analyser and reference cable)		0.13		0.33		0.33		U-shaped		1.41		1		0.09		0.23		0.23				0.0080645		0.0528125		0.0528125

		A7-7		Insertion loss variation 		0.18		0.18		0.18		Rectangular		1.73		1		0.10		0.10		0.10				0.0108		0.0108		0.0108

		A7-3		RF leakage (calibration antenna connector terminated)		0.09		0.09		0.09		Gaussian		1.00		1		0.09		0.09		0.09				0.007396		0.007396		0.007396

		A7-8		Influence of the calibration antenna feed cable		0.10		0.10		0.10		Rectangular		1.73		1		0.06		0.06		0.06				0.0035363333		0.0036053333		0.0036053333

		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				0.0841		0.0625		0.0625

		A7-9		Misalignment of positioning system		0.00		0.00		0.00		Exp. normal 		2.00		1		0.00		0.00		0.00				0		0		0

		A7-1b		Misalignment of calibration antenna & pointing error		0.05		0.05		0.05		Rectangular		1.73		1		0.03		0.03		0.03				0.0008333333		0.0008333333		0.0008333333

		A7-10		Rotary joints		0.00		0.00		0.00		U-shaped		1.73		1		0.00		0.00		0.00				0		0		0

		A7-2b		Longitudinal position uncertainty (i.e. standing wave and imperfect field synthesis) for calibration antenna		0.12		0.12		0.12		Rectangular		1.73		1		0.07		0.07		0.07				0.0048		0.0048		0.0048

		A7-4a		QZ ripple with calibration antenna		0.20		0.20		0.20		Rectangular		1.73		1		0.12		0.12		0.12				0.0133333333		0.0133333333		0.0133333333

		A7-11		Switching uncertainty		0.02		0.02		0.02		Rectangular		1.73		1		0.01		0.01		0.01				0.0001333333		0.0001333333		0.0001333333

		A7-12		Field repeatability		0.06		0.12		0.12		Gaussian		1.00		1		0.06		0.12		0.12				0.0036		0.0144		0.0144

		Combined standard uncertainty (1σ) [dB]																0.50		0.60		0.60				0.5003740268		0.603344429		0.603344429

		Expanded uncertainty (1.96σ - confidence interval of 95 %) [dB]																0.98		1.18		1.18				0.9807330925		1.1825550808		1.1825550808

																										As per R& latest figures (28/1/20)



Checked 28/1/20
PWS corrections from R&S
Freq flaness added to CATR 
Issues to be conformed:
-IAC/1D, should we add FF
-CATR pointing error (0 or 0.3)



EIRP-Ex

				Table 9.3.4-1: Test system specific measurement uncertainty values for the EIRP accuracy in Extreme test conditions

				chamber		Expanded uncertainty [dB]																												Review comments (RAN4#94)

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

				Indoor anechoic		2.46		2.53		2.53

				CATR		2.51		2.58		2.55

				Near field

				1D CATR

				Plane wave sythesiser

				Common maximum accepted test system uncertainty		2.50		2.60		2.60



		Table 9.3.2.3-1: Indoor Anechoic Chamber measurement uncertainty value derivation for EIRP accuracy measurements in Extreme test conditions 

		Indoor anechoic																								rms calculations

		UID		Uncertainty source		Uncertainty value						Distribution of the probability		Divisor based on distribution shape		ci		Standard uncertainty ui [dB]

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

		Stage 2: DUT measurement

		A1-1		Positioning misalignment between the AAS BS and the reference antenna		0.03		0.03		0.03		Rectangular		1.73		1		0.02		0.02		0.02				0.0003		0.0003		0.0003

		A1-2		Pointing misalignment between the AAS BS and the receiving antenna		0.30		0.30		0.30		Rectangular		1.73		1		0.17		0.17		0.17				0.03		0.03		0.03

		A1-17		Quality of quiet zone (extreme)		0.60		0.60		0.60		Gaussian		1.00		1		0.60		0.60		0.60				0.36		0.36		0.36

		A1-4a		Polarization mismatch between the AAS BS and the receiving antenna		0.01		0.01		0.01		Rectangular		1.73		1		0.01		0.01		0.01				0.0000333333		0.0000333333		0.0000333333

		A1-5		Mutual coupling between the AAS BS and the receiving antenna		0.00		0.00		0.00		Rectangular		1.73		1		0.00		0.00		0.00				0		0		0

		A1-6		Phase curvature		0.05		0.05		0.05		Gaussian		1.00		1		0.05		0.05		0.05				0.0025		0.0025		0.0025

		C1-1		RF power measurement equipment (e.g. spectrum analyzer, power meter)		0.14		0.26		0.26		Gaussian		1.00		1		0.14		0.26		0.26				0.0196		0.0676		0.0676

		A1-7		Impedance mismatch in the receiving chain		0.14		0.33		0.33		U-shaped		1.41		1		0.10		0.23		0.23				0.0098		0.05445		0.05445

		A1-8		Random uncertainty		0.10		0.10		0.10		Rectangular		1.73		1		0.06		0.06		0.06				0.0033333333		0.0033333333		0.0033333333

		A1-19		Radome loss variation		0.40		0.40		0.40		Rectangular		1.73		1		0.23		0.23		0.23				0.0533333333		0.0533333333		0.0533333333

		A1-18		Wet radome loss variation		0.95		0.95		0.95		Gaussian		1.00		1		0.95		0.95		0.95				0.9025		0.9025		0.9025

		A1-20		Change in absorber behaviour		0.10		0.10		0.10		Gaussian		1.00		1		0.10		0.10		0.10				0.01		0.01		0.01

		A1-16		Frequency flatness		0.25		0.25		0.25		Gaussian		1.00		1		0.25		0.25		0.25				0.0625		0.0625		0.0625

		Stage 1: Calibration measurement																								0		0		0

		A1-9		Impedance mismatch between the receiving antenna and the network analyzer		0.05		0.05		0.05		U-shaped		1.41		1		0.04		0.04		0.04				0.00125		0.00125		0.00125

		A1-10		Positioning and pointing misalignment between the reference antenna and the receiving antenna		0.01		0.01		0.01		Rectangular		1.73		1		0.01		0.01		0.01				0.0000333333		0.0000333333		0.0000333333

		A1-11		Impedance mismatch between the reference antenna and the network analyzer.		0.05		0.05		0.05		U-shaped		1.41		1		0.04		0.04		0.04				0.00125		0.00125		0.00125

		A1-3		Quality of quiet zone		0.10		0.10		0.10		Gaussian		1.00		1		0.10		0.10		0.10				0.01		0.01		0.01

		A1-4b		Polarization mismatch between the reference antenna and the receiving antenna		0.01		0.01		0.01		Rectangular		1.73		1		0.01		0.01		0.01				0.0000333333		0.0000333333		0.0000333333

		A1-5		Mutual coupling between the reference antenna and the receiving antenna		0.00		0.00		0.00		Rectangular		1.73		1		0.00		0.00		0.00				0		0		0

		A1-6		Phase curvature		0.05		0.05		0.05		Gaussian		1.00		1		0.05		0.05		0.05				0.0025		0.0025		0.0025

		C1-3		Uncertainty of the network analyzer		0.13		0.20		0.20		Gaussian		1.00		1		0.13		0.20		0.20				0.0169		0.04		0.04

		A1-12		Influence of the reference antenna feed cable		0.05		0.05		0.05		Rectangular		1.73		1		0.03		0.03		0.03				0.0008333333		0.0008333333		0.0008333333

		A1-13		Reference antenna feed cable loss measurement uncertainty		0.06		0.06		0.06		Gaussian		1.00		1		0.06		0.06		0.06				0.0036		0.0036		0.0036

		A1-14		Influence of the receiving antenna feed cable		0.05		0.05		0.05		Rectangular		1.73		1		0.03		0.03		0.03				0.0008333333		0.0008333333		0.0008333333

		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				0.0841		0.0625		0.0625

		A1-15		Uncertainty of the absolute gain of the receiving antenna		0.00		0.00		0.00		Rectangular		1.73		1		0.00		0.00		0.00				0		0		0

		Combined standard uncertainty (1σ) [dB]																1.26		1.29		1.29				1.2550829986		1.2920461808		1.2920461808

		Expanded uncertainty (1.96σ - confidence interval of 95 %) [dB]																2.46		2.53		2.53				2.4599626772		2.5324105144		2.5324105144

																										same as 37.842



		Table 9.3.3.4-1: CATR MU value derivation for EIRP accuracy measurements in Extreme test conditions

		CATR																								rms calculations

		UID		Uncertainty source		Uncertainty value						Distribution of the probability		Divisor based on distribution shape		ci		Standard uncertainty ui [dB]

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

		Stage 2: DUT measurement

		A2-1a		Misalignment DUT & pointing error for EIRP		0.00		0.00		0.00		Exp. normal		2.00		1		0.00		0.00		0.00				0		0		0				0 is used in 37.842 and 0.3 in 37.843

		C1-1		RF power measurement equipment (e.g. spectrum analyzer, power meter)		0.14		0.26		0.26		Gaussian		1.00		1		0.14		0.26		0.26				0.0196		0.0676		0.0676

		A2-2a		Standing wave between DUT and test range antenna		0.21		0.21		0.21		U-shaped		1.41		1		0.15		0.15		0.15				0.02205		0.02205		0.02205

		A2-3		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				0.00000144		0.00000144		0.00000144

		A2-13		Quality of quiet zone (extreme)		0.60		0.60		0.60		Gaussian		1.00		1		0.60		0.60		0.60				0.36		0.36		0.36

		A2-12		Frequency flatness		0.25		0.25		0.25		Gaussian 		1.00		1		0.25		0.25		0.25				0.0625		0.0625		0.0625				Not in 37.8942, added to be consistant with 37.843 and other methods.

		A2-14		Wet radome loss variation		0.40		0.40		0.40		Rectangular		1.73		1		0.23		0.23		0.23				0.0533333333		0.0533333333		0.0533333333

		A2-15		 Radome loss variation		0.95		0.95		0.95		Gaussian		1.00		1		0.95		0.95		0.95				0.9025		0.9025		0.9025

		A2-16		Change in absorber behaviour		0.10		0.10		0.10		Gaussian		1.00		1		0.10		0.10		0.10				0.01		0.01		0.01

		Stage 1: Calibration measurement																								0		0		0

		C1-3		Uncertainty of the network analyzer		0.13		0.20		0.20		Gaussian		1.00		1		0.13		0.20		0.00				0.0169		0.04		0

		A2-6		Mismatch of receiver chain		0.13		0.33		0.33		U-shaped		1.41		1		0.09		0.23		0.23				0.0080645		0.0528125		0.0528125

		A2-3		Insertion loss variation of receiver chain		0.18		0.18		0.18		Rectangular		1.73		1		0.10		0.10		0.10				0.0108		0.0108		0.0108

		A2-3		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				0.00000144		0.00000144		0.00000144

		C1-4		Influence of the calibration antenna feed cable:		0.02		0.02		0.02		U-shaped		1.41		1		0.02		0.02		0.02				0.000242		0.000242		0.000242

		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				0.0841		0.0625		0.0625

		A2-1b		Misalignment positioning system		0.00		0.00		0.00		Exp. normal 		2.00		1		0.00		0.00		0.00				0		0		0

		A2-9		Misalignment of calibration antenna and test range antenna		0.50		0.50		0.50		Exp. normal		2.00		1		0.25		0.25		0.25				0.0625		0.0625		0.0625

		A2-2b		Rotary Joints		0.05		0.05		0.05		U-shaped		1.41		1		0.03		0.03		0.03				0.001152		0.001152		0.001152

		A2-4b		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				0.00405		0.00405		0.00405

		A2-11		QZ ripple calibration antenna		0.01		0.01		0.01		Gaussian		1.00		1		0.01		0.01		0.01				0.000081		0.000081		0.000081

		A2-13		Switching uncertainty		0.26		0.26		0.26		Rectangular		1.73		1		0.15		0.15		0.15				0.0225333333		0.0225333333		0.0225333333

		Combined standard uncertainty (1σ) [dB]																1.28		1.32		1.30				1.2807845434		1.3170637975		1.3017899395

		Expanded uncertainty (1.96σ - confidence interval of 95 %) [dB]																2.51		2.58		2.55				2.5103377051		2.5814450431		2.5515082815

																										Same as 37/843



		Near field																								rms calculations

		UID		Uncertainty source		Uncertainty value						Distribution of the probability		Divisor based on distribution shape		ci		Standard uncertainty ui [dB]

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

		Stage 2: DUT measurement

		Stage 1: Calibration measurement																								0		0		0





		One Dimensional Compact Range Chamber 																								rms calculations

		UID		Uncertainty source		Uncertainty value						Distribution of the probability		Divisor based on distribution shape		ci		Standard uncertainty ui [dB]

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

		Stage 2: DUT measurement

		Stage 1: Calibration measurement																								0		0		0





		Plane wave synthesiser																								rms calculations

		UID		Uncertainty source		Uncertainty value						Distribution of the probability		Divisor based on distribution shape		ci		Standard uncertainty ui [dB]

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

		Stage 2: DUT measurement

		Stage 1: Calibration measurement																								0		0		0



























Checked 30/1/20
Same as TR 37.843



DL RS

				Table 6.4.5-1: Test system specific measurement uncertainty values for the OTA E-UTRA DL RS power test

				chamber		Expanded uncertainty [dB]																												Review comments (RAN4#94)

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

				Indoor Anechoic Chamber		1.15		1.44		1.44

				Compact Antenna Test Range		1.35		1.60		1.60

				One Dimensional Compact Range Chamber		1.17		1.39		1.39

				Near Field Test Range

				PWS		1.24		1.53		1.53

				Common maximum accepted test system uncertainty		1.30		1.50		1.50



		Table 69.4.2.4-1: Indoor Anechoic Chamber measurement uncertainty value derivation for OTA E-UTRA DL RS power measurement

		Indoor anechoic																								rms calculations

		UID		Uncertainty source		Uncertainty value						Distribution of the probability		Divisor based on distribution shape		ci		Standard uncertainty ui [dB]

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

		Stage 2: DUT measurement

		A1-1		Positioning misalignment between the AAS BS and the reference antenna		0.03		0.03		0.03		Rectangular		1.73		1		0.02		0.02		0.02				0.0003		0.0003		0.0003

		A1-2		Pointing misalignment between the AAS BS and the receiving antenna		0.30		0.30		0.30		Rectangular		1.73		1		0.17		0.17		0.17				0.03		0.03		0.03

		A1-3		Quality of quiet zone		0.10		0.10		0.10		Gaussian		1.00		1		0.10		0.10		0.10				0.01		0.01		0.01

		A1-4a		Polarization mismatch between the AAS BS and the receiving antenna		0.01		0.01		0.01		Rectangular		1.73		1		0.01		0.01		0.01				0.0000333333		0.0000333333		0.0000333333

		A1-5		Mutual coupling between the AAS BS and the receiving antenna		0.00		0.00		0.00		Rectangular		1.73		1		0.00		0.00		0.00				0		0		0

		A1-6		Phase curvature		0.05		0.05		0.05		Gaussian		1.00		1		0.05		0.05		0.05				0.0025		0.0025		0.0025

		C3-1		DL-RS MU derived from conducted spec		0.41		0.56		0.56		Gaussian		1.00		1		0.41		0.56		0.56				0.1681		0.3136		0.3136

		A1-7		Impedance mismatch in the receiving chain		0.14		0.33		0.33		U-shaped		1.41		1		0.10		0.23		0.23				0.0098		0.05445		0.05445

		A1-8		Random uncertainty		0.10		0.10		0.10		Rectangular		1.73		1		0.06		0.06		0.06				0.0033333333		0.0033333333		0.0033333333

		Stage 1: Calibration measurement																								0		0		0

		A1-9		Impedance mismatch between the receiving antenna and the network analyzer		0.05		0.05		0.05		U-shaped		1.41		1		0.04		0.04		0.04				0.00125		0.00125		0.00125

		A1-10		Positioning and pointing misalignment between the reference antenna and the receiving antenna		0.01		0.01		0.01		Rectangular		1.73		1		0.01		0.01		0.01				0.0000333333		0.0000333333		0.0000333333

		A1-11		Impedance mismatch between the reference antenna and the network analyzer.		0.05		0.05		0.05		U-shaped		1.41		1		0.04		0.04		0.04				0.00125		0.00125		0.00125

		A1-3		Quality of quiet zone		0.10		0.10		0.10		Gaussian		1.00		1		0.10		0.10		0.10				0.01		0.01		0.01

		A1-4b		Polarization mismatch between the reference antenna and the receiving antenna		0.01		0.01		0.01		Rectangular		1.73		1		0.01		0.01		0.01				0.0000333333		0.0000333333		0.0000333333

		A1-5		Mutual coupling between the reference antenna and the receiving antenna		0.00		0.00		0.00		Rectangular		1.73		1		0.00		0.00		0.00				0		0		0

		A1-6		Phase curvature		0.05		0.05		0.05		Gaussian		1.00		1		0.05		0.05		0.05				0.0025		0.0025		0.0025

		C1-3		Uncertainty of the network analyzer		0.13		0.20		0.20		Gaussian		1.00		1		0.13		0.20		0.20				0.0169		0.04		0.04

		A1-12		Influence of the reference antenna feed cable		0.05		0.05		0.05		Rectangular		1.73		1		0.03		0.03		0.03				0.0008333333		0.0008333333		0.0008333333

		A1-13		Reference antenna feed cable loss measurement uncertainty		0.06		0.06		0.06		Gaussian		1.00		1		0.06		0.06		0.06				0.0036		0.0036		0.0036

		A1-14		Influence of the receiving antenna feed cable		0.05		0.05		0.05		Rectangular		1.73		1		0.03		0.03		0.03				0.0008333333		0.0008333333		0.0008333333

		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				0.0841		0.0625		0.0625

		A1-15		Uncertainty of the absolute gain of the receiving antenna		0.00		0.00		0.00		Rectangular		1.73		1		0.00		0.00		0.00				0		0		0

		Combined standard uncertainty (1σ) [dB]																0.59		0.73		0.73				0.5877074102		0.7328369532		0.7328369532

		Expanded uncertainty (1.96σ - confidence interval of 95 %) [dB]																1.15		1.44		1.44				1.151906524		1.4363604283		1.4363604283



		Table 6.4.3.4-1: CATR MU value derivation for OTA E-UTRA DL RS power measurement

		CATR																								rms calculations

		UID		Uncertainty source		Uncertainty value						Distribution of the probability		Divisor based on distribution shape		ci		Standard uncertainty ui [dB]

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

		Stage 2: DUT measurement

		A2-1a		Misalignment DUT & pointing error for EIRP		0.00		0.00		0.00		Exp. normal		2.00		1		0.00		0.00		0.00				0		0		0

		C3-1		DL-RS MU derived from conducted spec		0.41		0.56		0.56		Gaussian		1.00		1		0.41		0.56		0.56				0.1681		0.3136		0.3136

		A2-2a		Standing wave between DUT and test range antenna		0.21		0.21		0.21		U-shaped		1.41		1		0.15		0.15		0.15				0.02205		0.02205		0.02205

		A2-3		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				0.00000144		0.00000144		0.00000144

		A2-4a		QZ ripple DUT		0.09		0.09		0.09		Gaussian 		1.00		1		0.09		0.09		0.09				0.00861184		0.00861184		0.00861184

		A2-12		Frequency flatness		0.25		0.25		0.25		Gaussian 		1.00		1		0.25		0.25		0.25				0.0625		0.0625		0.0625

		Stage 1: Calibration measurement																								0		0		0

		6		Network Analyzer		0.13		0.20		0.20		Gaussian		1.00		1		0.13		0.20		0.20				0.0169		0.04		0.04

		7		Uncertainty of return loss (S11) measurement of SGH and test receiver (VNA) ports		0.13		0.33		0.33		U-shaped		1.41		1		0.09		0.23		0.23				0.0080645		0.0528125		0.0528125

		8		Insertion loss variation in receiver chain		0.18		0.18		0.18		Rectangular		1.73		1		0.10		0.10		0.10				0.0108		0.0108		0.0108

		9		RF leakage, test range antenna cable connector terminated.		0.00		0.00		0.00		Gaussian		1.00		1		0.00		0.00		0.00				0.00000144		0.00000144		0.00000144

		10		Influence of the calibration antenna feed cable		0.02		0.02		0.02		U-shaped		1.41		1		0.02		0.02		0.02				0.000242		0.000242		0.000242

		11		SGH Calibration uncertainty		0.50		0.43		0.43		Rectangular		1.73		1		0.29		0.25		0.25				0.0841		0.0625		0.0625

		12		Misalignment  positioning system		0.00		0.00		0.00		Exp. normal 		2.00		1		0.00		0.00		0.00				0		0		0

		13		Misalignment  SGH and pointing error		0.50		0.50		0.50		Exp. normal		2.00		1		0.25		0.25		0.25				0.0625		0.0625		0.0625

		14		Rotary joints		0.05		0.05		0.05		U-shaped		1.41		1		0.03		0.03		0.03				0.001152		0.001152		0.001152

		15		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				0.00405		0.00405		0.00405

		16		QZ ripple with SGH		0.01		0.01		0.01		Gaussian		1.00		1		0.01		0.01		0.01				0.000081		0.000081		0.000081

		17		Switching uncertainty		0.26		0.26		0.26		Rectangular		1.73		1		0.15		0.15		0.15				0.0225333333		0.0225333333		0.0225333333

		Combined standard uncertainty (1σ) [dB]																0.69		0.81		0.81				0.686795132		0.8145155329		0.8145155329

		Expanded uncertainty (1.96σ - confidence interval of 95 %) [dB]																1.35		1.60		1.60				1.3461184587		1.5964504445		1.5964504445



		Table 9.4.4.3-1: NFTR measurement uncertainty value derivation for OTA E-UTRA DL RS power measurement

		Near field																								rms calculations

		UID		Uncertainty source		Uncertainty value						Distribution of the probability		Divisor based on distribution shape		ci		Standard uncertainty ui [dB]

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

		Stage 2: DUT measurement

		A3-1		Axes Intersection		0.00		0.00		0.00		Gaussian		1.00		1		0.00		0.00		0.00				0		0		0

		A3-2		Axes Orthogonality		0.00		0.00		0.00		Gaussian		1.00		1		0.00		0.00		0.00				0		0		0

		A3-3		Horizontal Pointing		0.00		0.00		0.00		Gaussian		1.00		1		0.00		0.00		0.00				0		0		0

		A3-4		Probe Vertical Position		0.00		0.00		0.00		Gaussian		1.00		1		0.00		0.00		0.00				0		0		0

		A3-5		Probe H/V pointing		0.00		0.00		0.00		Gaussian		1.00		1		0.00		0.00		0.00				0		0		0

		A3-6		Measurement Distance		0.00		0.00		0.00		Gaussian		1.00		1		0.00		0.00		0.00				0		0		0

		A3-7		Amplitude and Phase Drift		0.00		0.00		0.00		Gaussian		1.00		1		0.00		0.00		0.00				0		0		0

		A3-8		Amplitude and Phase Noise		0.02		0.02		0.02		Gaussian		1.00		1		0.02		0.02		0.02				0.0004		0.0004		0.0004

		A3-9		Leakage and Crosstalk		0.00		0.00		0.00		Gaussian		1.00		1		0.00		0.00		0.00				0		0		0

		A3-10		Amplitude Non-Linearity		0.04		0.04		0.04		Gaussian		1.00		1		0.04		0.04		0.04				0.0016		0.0016		0.0016

		A3-11		Amplitude and Phase Shift in rotary joints		0.00		0.00		0.00		Gaussian		1.00		1		0.00		0.00		0.00				0		0		0

		A3-12		Channel Balance Amplitude and Phase		0.00		0.00		0.00		Gaussian		1.00		1		0.00		0.00		0.00				0		0		0

		A3-13		Probe Polarization Amplitude and Phase		0.00		0.00		0.00		Gaussian		1.00		1		0.00		0.00		0.00				0.00000001		0.00000001		0.00000001

		A3-14		Probe Pattern Knowledge		0.00		0.00		0.00		Gaussian		1.00		1		0.00		0.00		0.00				0		0		0

		A3-15		Multiple Reflections		0.00		0.00		0.00		Gaussian		1.00		1		0.00		0.00		0.00				0		0		0

		A3-16		Room Scattering		0.09		0.09		0.09		Gaussian		1.00		1		0.09		0.09		0.09				0.0081		0.0081		0.0081

		A3-17		DUT support Scattering		0.00		0.00		0.00		Gaussian		1.00		1		0.00		0.00		0.00				0		0		0

		A3-18		Scan Area Truncation		0.00		0.00		0.00		Gaussian		1.00		1		0.00		0.00		0.00				0.000009		0.000009		0.000009

		A3-19		Sampling Point Offset		0.01		0.01		0.01		Gaussian		1.00		1		0.01		0.01		0.01				0.00003364		0.00003364		0.00003364

		A3-20		Spherical Mode Truncation		0.02		0.02		0.02		Gaussian		1.00		1		0.02		0.02		0.02				0.000225		0.000225		0.000225

		A3-21		Positioning		0.03		0.03		0.03		Rectangular		1.73		1		0.02		0.02		0.02				0.0003007117		0.0003007117		0.0003007117

		A3-22		Probe Array Uniformity		0.06		0.06		0.06		Gaussian		1.00		1		0.06		0.06		0.06				0.003025		0.003025		0.003025

		A3-23		Mismatch of receiver chain 		0.28		0.28		0.28		U-Shaped		1.41		1		0.20		0.20		0.20				0.0405693879		0.0405693879		0.0405693879

		A3-24		Insertion loss of receiver chain		0.00		0.00		0.00		Gaussian		1.00		1		0.00		0.00		0.00				0		0		0

		A3-25		Uncertainty of the absolute gain of the probe antenna		0.00		0.00		0.00		Gaussian		1.00		1		0.00		0.00		0.00				0		0		0

		C3-1		DL-RS MU derived from conducted spec		0.41		0.56		0.56		Gaussian		1.00		1		0.41		0.56		0.56				0.1681		0.3136		0.3136

		A3-26		Measurement repeatability - positioning repeatability		0.15		0.15		0.15		Gaussian		1.00		1		0.15		0.15		0.15				0.0225		0.0225		0.0225

		Stage 1: Calibration measurement																								0		0		0

		C1-3		Uncertainty of the network analyzer		0.13		0.20		0.20		Gaussian		1.00		1		0.13		0.20		0.20				0.0169		0.04		0.04

		A3-27		Mismatch of receiver chain		0.00		0.00		0.00		Gaussian		1.00		1		0.00		0.00		0.00				0		0		0

		A3-28		Insertion loss of receiver chain		0.00		0.00		0.00		Gaussian		1.00		1		0.00		0.00		0.00				0		0		0

		A3-29		Mismatch in the connection of the calibration antenna		0.02		0.02		0.02		U-Shaped		1.41		1		0.01		0.01		0.01				0.0002011971		0.0002011971		0.0002011971

		A3-30		Influence of the calibration antenna feed cable		0.00		0.00		0.00		Gaussian		1.00		1		0.00		0.00		0.00				0		0		0

		A3-31		Influence of the probe antenna cable		0.00		0.00		0.00		Gaussian		1.00		1		0.00		0.00		0.00				0		0		0

		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				0.0841		0.0625		0.0625

		A3-32		Short term repeatability		0.09		0.09		0.09		Gaussian		1.00		1		0.09		0.09		0.09				0.007744		0.007744		0.007744

		Combined standard uncertainty (1σ) [dB]																0.59		0.71		0.71				0.5948175743		0.7076778551		0.7076778551

		Expanded uncertainty (1.96σ - confidence interval of 95 %) [dB]																1.17		1.39		1.39				1.1658424456		1.3870485961		1.3870485961

		One Dimensional Compact Range Chamber 																								rms calculations

		UID		Uncertainty source		Uncertainty value						Distribution of the probability		Divisor based on distribution shape		ci		Standard uncertainty ui [dB]

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

		Stage 2: DUT measurement

		Stage 1: Calibration measurement																								0		0		0

		Plane wave synthesiser																								rms calculations

		UID		Uncertainty source		Uncertainty value						Distribution of the probability		Divisor based on distribution shape		ci		Standard uncertainty ui [dB]

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

		Stage 2: DUT measurement

		A7-1a		Misalignment DUT & pointing error		0.10		0.10		0.10		Rectangular		1.73		1		0.06		0.06		0.06				0.0033333333		0.0033333333		0.0033333333

		C3-1		DL-RS MU derived from conducted spec		0.41		0.56		0.56		Gaussian		1.00		1		0.41		0.56		0.56				0.1681		0.3136		0.3136

		A7-2a		Longitudinal position uncertainty (i.e. standing wave and imperfect field synthesis) for DUT antenna		0.05		0.14		0.14		Rectangular		1.73		1		0.03		0.08		0.08				0.0008333333		0.0065333333		0.0065333333

		A7-3		RF leakage (calibration antenna connector terminated)		0.09		0.09		0.09		Gaussian		1.00		1		0.09		0.09		0.09				0.007396		0.007396		0.007396

		A7-4a		QZ ripple with DUT		0.42		0.43		0.43		Rectangular		1.73		1		0.24		0.25		0.25				0.0588		0.0616333333		0.0616333333

		A7-5		Miscellaneous Uncertainty		0.00		0.00		0.00		Gaussian		1.00		1		0.00		0.00		0.00				0		0		0

		A7-14		System non-linearity		0.06		0.06		0.06		Rectangular		1.73		1		0.04		0.04		0.04				0.0012813333		0.0012813333		0.0012813333

		A7-13		Frequency Flatness		0.13		0.13		0.13		Rectangular		1.73		1		0.08		0.08		0.08				0.0056333333		0.0056333333		0.0056333333

		Stage 1: Calibration measurement																								0		0		0

		C1-3		Uncertainty of the network analyzer		0.13		0.20		0.20		Gaussian		1.00		1		0.13		0.20		0.20				0.0169		0.04		0.04

		A7-6		Mismatch (i.e. reference antenna, network analyser and reference cable)		0.13		0.33		0.33		U-shaped		1.41		1		0.09		0.23		0.23				0.0080645		0.0528125		0.0528125

		A7-7		Insertion loss variation 		0.18		0.18		0.18		Rectangular		1.73		1		0.10		0.10		0.10				0.0108		0.0108		0.0108

		A7-3		RF leakage (calibration antenna connector terminated)		0.09		0.09		0.09		Gaussian		1.00		1		0.09		0.09		0.09				0.007396		0.007396		0.007396

		A7-8		Influence of the calibration antenna feed cable		0.10		0.10		0.10		Rectangular		1.73		1		0.06		0.06		0.06				0.0035363333		0.0036053333		0.0036053333

		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				0.0841		0.0625		0.0625

		A7-9		Misalignment of positioning system		0.00		0.00		0.00		Exp. normal 		2.00		1		0.00		0.00		0.00				0		0		0

		A7-1b		Misalignment of calibration antenna & pointing error		0.05		0.05		0.05		Rectangular		1.73		1		0.03		0.03		0.03				0.0008333333		0.0008333333		0.0008333333

		A7-10		Rotary joints		0.00		0.00		0.00		U-shaped		1.73		1		0.00		0.00		0.00				0		0		0

		A7-2b		Longitudinal position uncertainty (i.e. standing wave and imperfect field synthesis) for calibration antenna		0.12		0.12		0.12		Rectangular		1.73		1		0.07		0.07		0.07				0.0048		0.0048		0.0048

		A7-4a		QZ ripple with calibration antenna		0.20		0.20		0.20		Rectangular		1.73		1		0.12		0.12		0.12				0.0133333333		0.0133333333		0.0133333333

		A7-11		Switching uncertainty		0.02		0.02		0.02		Rectangular		1.73		1		0.01		0.01		0.01				0.0001333333		0.0001333333		0.0001333333

		A7-12		Field repeatability		0.06		0.12		0.12		Gaussian		1.00		1		0.06		0.12		0.12				0.0036		0.0144		0.0144

		Combined standard uncertainty (1σ) [dB]																0.63		0.78		0.78				0.6315648555		0.781040652		0.781040652

		Expanded uncertainty (1.96σ - confidence interval of 95 %) [dB]																1.24		1.53		1.53				1.2378671167		1.5308396778		1.5308396778
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power dynamics

				chamber		Expanded uncertainty [dB]																												Review comments (RAN4#94)

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

				Indoor anechoic		0.41		0.41		0.41

				CATR		0.39		0.39		0.39

				Near field		0.39		0.39		0.39

				`

				Plane wave sythesiser		0.39		0.39		0.39

				Common maximum accepted test system uncertainty		0.40		0.40		0.40



		Table 9.5.2.3-1: Indoor Anechoic Chamber measurement uncertainty value derivation for OTA total power dynamic range measurement

		Indoor anechoic																								rms calculations

		UID		Uncertainty source		Uncertainty value						Distribution of the probability		Divisor based on distribution shape		ci		Standard uncertainty ui [dB]

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

		Stage 2: DUT measurement

		C3-2		Total power dynamic range conducted unbcertainty		0.20		0.20		0.20		Gaussian		1.00		1		0.20		0.20		0.20				0.04		0.04		0.04

		A1-8		Random uncertainty		0.10		0.10		0.10		Rectangular		1.73		1		0.06		0.06		0.06				0.0033333333		0.0033333333		0.0033333333

		Stage 1: Calibration measurement																								0		0		0

		Combined standard uncertainty (1σ) [dB]																0.21		0.21		0.21				0.2081665999		0.2081665999		0.2081665999

		Expanded uncertainty (1.96σ - confidence interval of 95 %) [dB]																0.41		0.41		0.41				0.4080065359		0.4080065359		0.4080065359





		Table 9.5.3.3-1: CATR MU value derivation for OTA total power dynamic range measurement

		CATR																								rms calculations

		UID		Uncertainty source		Uncertainty value						Distribution of the probability		Divisor based on distribution shape		ci		Standard uncertainty ui [dB]

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

		Stage 2: DUT measurement

		C3-2		Total power dynamic range conducted unbcertainty		0.20		0.20		0.20		Gaussian		1.00		1		0.20		0.20		0.20				0.04		0.04		0.04

		Stage 1: Calibration measurement																								0		0		0

		Combined standard uncertainty (1σ) [dB]																0.20		0.20		0.20				0.2		0.2		0.2

		Expanded uncertainty (1.96σ - confidence interval of 95 %) [dB]																0.39		0.39		0.39				0.392		0.392		0.392



		Table 9.5.3.4-1: NFTR MU value derivation for OTA E-UTRA total power dynamic range measurement

		Near field																								rms calculations

		UID		Uncertainty source		Uncertainty value						Distribution of the probability		Divisor based on distribution shape		ci		Standard uncertainty ui [dB]

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

		Stage 2: DUT measurement

		C3-2		Total power dynamic range conducted unbcertainty		0.20		0.20		0.20		Gaussian		1.00		1		0.20		0.20		0.20				0.04		0.04		0.04

		Stage 1: Calibration measurement																								0		0		0

		Combined standard uncertainty (1σ) [dB]																0.20		0.20		0.20				0.2		0.2		0.2

		Expanded uncertainty (1.96σ - confidence interval of 95 %) [dB]																0.39		0.39		0.39				0.392		0.392		0.392

		One Dimensional Compact Range Chamber 																								rms calculations

		UID		Uncertainty source		Uncertainty value						Distribution of the probability		Divisor based on distribution shape		ci		Standard uncertainty ui [dB]

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

		Stage 2: DUT measurement

		Stage 1: Calibration measurement																								0		0		0

		Plane wave synthesiser																								rms calculations

		UID		Uncertainty source		Uncertainty value						Distribution of the probability		Divisor based on distribution shape		ci		Standard uncertainty ui [dB]

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

		Stage 2: DUT measurement

		C3-2		Total power dynamic range conducted unbcertainty		0.2		0.2		0.2		Gaussian		1		1		0.20		0.20		0.20				0.04		0.04		0.04

		Stage 1: Calibration measurement																								0		0		0

		Combined standard uncertainty (1σ) [dB]																0.20		0.20		0.20				0.2		0.2		0.2

		Expanded uncertainty (1.96σ - confidence interval of 95 %) [dB]																0.39		0.39		0.39				0.392		0.392		0.392
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EVM

				chamber		Expanded uncertainty [dB]						Total Evm on top of existing 1% EVM uncertainty [%]																						Review comments (RAN4#94)

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

				Indoor anechoic		0.25		0.25		0.25		1.03		1.03		1.03

				CATR		0.34		0.34		0.34		1.04		1.04		1.04

				Near field

				1D CATR

				Plane wave sythesiser

				Common maximum accepted test system uncertainty								1.00		1.00		1.00



		Table 9.7.2.3-1: IAC MU value derivation for power uncertainty aspects of OTA EVM

		Indoor anechoic																								rms calculations

		UID		Uncertainty source		Uncertainty value						Distribution of the probability		Divisor based on distribution shape		ci		Standard uncertainty ui [dB]

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

		Stage 2: DUT measurement

		A1-3		Quality of quiet zone		0.1		0.1		0.1		Gaussian		1		1		0.10		0.10		0.10				0.01		0.01		0.01

		A1-6		Phase curvature		0.05		0.05		0.05		Gaussian		1		1		0.05		0.05		0.05				0.0025		0.0025		0.0025

		A1-8		Random uncertainty		0.1		0.1		0.1		Rectangular		1.73		1		0.06		0.06		0.06				0.0033333333		0.0033333333		0.0033333333

		Stage 1: Calibration measurement																								0		0		0

		Combined standard uncertainty (1σ) [dB]																0.13		0.13		0.13				0.1258305739		0.1258305739		0.1258305739

		Expanded uncertainty (1.96σ - confidence interval of 95 %) [dB]																0.25		0.25		0.25				0.2466279249		0.2466279249		0.2466279249



		Table 9.7.3.34-1: CATR MU value derivation for power variation aspects for OTA E-UTRA DL RS power measurement

		CATR																								rms calculations

		UID		Uncertainty source		Uncertainty value						Distribution of the probability		Divisor based on distribution shape		ci		Standard uncertainty ui [dB]

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

		Stage 2: DUT measurement

		A2-2a		Standing wave between DUT and test range antenna		0.21		0.21		0.21		U-shaped		1.41		1		0.15		0.15		0.15				0.02205		0.02205		0.02205

		A2-4a		QZ ripple DUT		0.09		0.09		0.09		Gaussian 		1		1		0.09		0.09		0.09				0.00861184		0.00861184		0.00861184

		Stage 1: Calibration measurement																								0		0		0

		Combined standard uncertainty (1σ) [dB]																0.18		0.18		0.18				0.1751052255		0.1751052255		0.1751052255

		Expanded uncertainty (1.96σ - confidence interval of 95 %) [dB]																0.34		0.34		0.34				0.343206242		0.343206242		0.343206242

		Near field																								rms calculations

		UID		Uncertainty source		Uncertainty value						Distribution of the probability		Divisor based on distribution shape		ci		Standard uncertainty ui [dB]

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

		Stage 2: DUT measurement

		Stage 1: Calibration measurement																								0		0		0

		One Dimensional Compact Range Chamber 																								rms calculations

		UID		Uncertainty source		Uncertainty value						Distribution of the probability		Divisor based on distribution shape		ci		Standard uncertainty ui [dB]

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

		Stage 2: DUT measurement

		Plane wave synthesiser																								rms calculations

		UID		Uncertainty source		Uncertainty value						Distribution of the probability		Divisor based on distribution shape		ci		Standard uncertainty ui [dB]

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

		Stage 2: DUT measurement

		Stage 1: Calibration measurement																								0		0		0





































































In-band TRP

				chamber		Expanded uncertainty [dB]																												Review comments (RAN4#94)

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

				Indoor anechoic		1.15		1.30		1.30

				CATR		1.39		1.51		1.51

				Near field		1.26		1.33		1.33

				1D CATR

				Plane wave sythesiser		1.23		1.40		1.40

				Reverberation Chamber		1.37		1.46		1.46

				Common maximum accepted test system uncertainty		1.40		1.50		1.50





		Table 11.2.2.3-1: IAC MU value derivation for EIRP measurement of OTA BS output power

		Indoor anechoic																								rms calculations

		UID		Uncertainty source		Uncertainty value						Distribution of the probability		Divisor based on distribution shape		ci		Standard uncertainty ui [dB]

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

		Stage 2: DUT measurement

		A1-1		Positioning misalignment between the AAS BS and the reference antenna		0.03		0.03		0.03		Rectangular		1.73		1		0.02		0.02		0.02				0.0003		0.0003		0.0003

		A1-2		Pointing misalignment between the AAS BS and the receiving antenna		0.3		0.3		0.3		Rectangular		1.73		1		0.17		0.17		0.17				0.03		0.03		0.03

		A1-3		Quality of quiet zone		0.1		0.1		0.1		Gaussian		1.00		1		0.10		0.10		0.10				0.01		0.01		0.01

		A1-4a		Polarization mismatch between the AAS BS and the receiving antenna		0.01		0.01		0.01		Rectangular		1.73		1		0.01		0.01		0.01				0.0000333333		0.0000333333		0.0000333333

		A1-5		Mutual coupling between the AAS BS and the receiving antenna		0		0		0		Rectangular		1.73		1		0.00		0.00		0.00				0		0		0

		A1-6		Phase curvature		0.05		0.05		0.05		Gaussian		1.00		1		0.05		0.05		0.05				0.0025		0.0025		0.0025

		C1-1		Uncertainty of the RF Power Measurement Equipment		0.14		0.26		0.26		Gaussian		1.00		1		0.14		0.26		0.26				0.0196		0.0676		0.0676

		A1-7		Impedance mismatch in the receiving chain		0.14		0.33		0.33		U-shaped		1.41		1		0.10		0.23		0.23				0.0098		0.05445		0.05445

		A1-8		Random uncertainty		0.1		0.1		0.1		Rectangular		1.73		1		0.06		0.06		0.06				0.0033333333		0.0033333333		0.0033333333

		Stage 1: Calibration measurement																								0		0		0

		A1-9		Impedance mismatch between the receiving antenna and the network analyzer		0.05		0.05		0.05		U-shaped		1.41		1		0.04		0.04		0.04				0.00125		0.00125		0.00125

		A1-10		Positioning and pointing misalignment between the reference antenna and the receiving antenna		0.01		0.01		0.01		Rectangular		1.73		1		0.01		0.01		0.01				0.0000333333		0.0000333333		0.0000333333

		A1-11		Impedance mismatch between the reference antenna and the network analyzer.		0.05		0.05		0.05		U-shaped		1.41		1		0.04		0.04		0.04				0.00125		0.00125		0.00125

		A1-3		Quality of quiet zone		0.10		0.10		0.10		Gaussian		1.00		1		0.10		0.10		0.10				0.01		0.01		0.01

		A1-4b		Polarization mismatch for reference antenna		0.01		0.01		0.01		Rectangular		1.73		1		0.01		0.01		0.01				0.0000333333		0.0000333333		0.0000333333

		A1-5		Mutual coupling between the reference antenna and the receiving antenna		0.00		0.00		0.00		Rectangular		1.73		1		0.00		0.00		0.00				0		0		0

		A1-6		Phase curvature		0.05		0.05		0.05		Gaussian		1.00		1		0.05		0.05		0.05				0.0025		0.0025		0.0025

		C1-3		Uncertainty of the network analyzer		0.13		0.20		0.20		Gaussian		1.00		1		0.13		0.20		0.20				0.0169		0.04		0.04

		A1-12		Influence of the reference antenna feed cable		0.05		0.05		0.05		Rectangular		1.73		1		0.03		0.03		0.03				0.0008333333		0.0008333333		0.0008333333

		A1-13		Reference antenna feed cable loss measurement uncertainty		0.06		0.06		0.06		Gaussian		1.00		1		0.06		0.06		0.06				0.0036		0.0036		0.0036

		A1-14		Influence of the receiving antenna feed cable		0.05		0.05		0.05		Rectangular		1.73		1		0.03		0.03		0.03				0.0008333333		0.0008333333		0.0008333333

		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				0.0841		0.0625		0.0625

		A1-15		Uncertainty of the absolute gain of the receiving antenna		0.00		0.00		0.00		Rectangular		1.73		1		0.00		0.00		0.00				0		0		0

		Combined standard uncertainty (1σ) [dB]																0.44		0.54		0.54				0.4437341546		0.5394905004		0.5394905004

		Expanded uncertainty (1.96σ - confidence interval of 95 %) [dB]																0.87		1.06		1.06				0.8697189431		1.0574013807		1.0574013807

		TRP Summation error																0.75		0.75		0.75

		Total MU																1.15		1.30		1.30				same as 37.843





		Table 11.2.3.3-1: CATR MU value derivation for OTA BS output power measurement, FR1

		CATR																								rms calculations

		UID		Uncertainty source		Uncertainty value						Distribution of the probability		Divisor based on distribution shape		ci		Standard uncertainty ui [dB]

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

		Stage 2: DUT measurement

		A2-18		Misalignment DUT & pointing error for TRP		0.30		0.30		0.30		Rectangular		1.73		1		0.173		0.173		0.173				0.03		0.03		0.03

		C1-1		RF power measurement equipment (e.g. spectrum analyzer, power meter)		0.14		0.26		0.26		Gaussian		1.00		1		0.140		0.260		0.260				0.0196		0.0676		0.0676

		A2-2a		Standing wave between DUT and test range antenna		0.21		0.21		0.21		U-shaped		1.41		1		0.148		0.148		0.148				0.02205		0.02205		0.02205

		A2-3		RF leakage, test range antenna cable connector terminated.		0.00		0.00		0.00		Gaussian		1.00		1		0.001		0.001		0.001				0.00000144		0.00000144		0.00000144

		A2-4a		QZ ripple with DUT		0.09		0.09		0.09		Gaussian 		1.00		1		0.093		0.093		0.093				0.00861184		0.00861184		0.00861184

		A2-12		Test system frequency flatness		0.25		0.25		0.25		Gaussian 		1.00		1		0.250		0.250		0.250				0.0625		0.0625		0.0625

		Stage 1: Calibration measurement																								0		0		0

		C1-3		Network Analyzer		0.13		0.20		0.20		Gaussian		1.00		1		0.13		0.20		0.20				0.0169		0.04		0.04

		A2-5		Uncertainty of return loss (S11) measurement of SGH and test receiver (VNA) ports		0.13		0.33		0.33		U-shaped		1.41		1		0.09		0.23		0.23				0.0080645		0.0528125		0.0528125

		A2-6		Insertion loss variation in receiver chain		0.18		0.18		0.18		Rectangular		1.73		1		0.10		0.10		0.10				0.0108		0.0108		0.0108

		A2-3		RF leakage, test range antenna cable connector terminated.		0.00		0.00		0.00		Gaussian		1.00		1		0.00		0.00		0.00				0.00000144		0.00000144		0.00000144

		A2-7		Influence of the calibration antenna feed cable		0.02		0.02		0.02		U-shaped		1.41		1		0.02		0.02		0.02				0.000242		0.000242		0.000242

		C1-4		SGH Calibration uncertainty		0.50		0.43		0.43		Rectangular		1.73		1		0.29		0.25		0.25				0.0841		0.0625		0.0625

		A2-8		Misalignment  positioning system		0.00		0.00		0.00		Exp. normal 		2.00		1		0.00		0.00		0.00				0		0		0

		A2-1b		Misalignment  SGH and pointing error		0.50		0.50		0.50		Exp. normal		2.00		1		0.25		0.25		0.25				0.0625		0.0625		0.0625

		A2-9		Rotary joints		0.05		0.05		0.05		U-shaped		1.41		1		0.03		0.03		0.03				0.001152		0.001152		0.001152

		A2-2b		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				0.00405		0.00405		0.00405

		A2-4b		QZ ripple with SGH		0.01		0.01		0.01		Gaussian		1.00		1		0.01		0.01		0.01				0.000081		0.000081		0.000081

		A2-11		Switching uncertainty		0.26		0.26		0.26		Rectangular		1.73		1		0.15		0.15		0.15				0.0225333333		0.0225333333		0.0225333333

		Combined standard uncertainty (1σ) [dB]																0.59		0.67		0.67				0.5942958466		0.6689062366		0.6689062366

		Expanded uncertainty (1.96σ - confidence interval of 95 %) [dB]																1.16		1.31		1.31				1.1648198594		1.3110562237		1.3110562237

		TRP Summation error																0.75		0.75		0.75

		Total MU																1.39		1.51		1.51				pointimg error use 0 or 0.3, otherwise sa TR37.843



		Table 11.2.4.3-1: NFTR MU value derivation for power density pattern measurement

		Near field																								rms calculations

		UID		Uncertainty source		Uncertainty value						Distribution of the probability		Divisor based on distribution shape		ci		Standard uncertainty ui [dB]

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

		Stage 2: DUT measurement

		A3-1		Axes Intersection		0.00		0.00		0.00		Gaussian		1		1		0.00		0.00		0.00				0		0		0

		A3-2		Axes Orthogonality		0.00		0.00		0.00		Gaussian		1		1		0.00		0.00		0.00				0		0		0

		A3-3		Horizontal Pointing		0.00		0.00		0.00		Gaussian		1		1		0.00		0.00		0.00				0		0		0

		A3-4		Probe Vertical Position		0.00		0.00		0.00		Gaussian		1		1		0.00		0.00		0.00				0		0		0

		A3-5		Probe H/V pointing		0.00		0.00		0.00		Gaussian		1		1		0.00		0.00		0.00				0		0		0

		A3-6		Measurement Distance		0.00		0.00		0.00		Gaussian		1		1		0.00		0.00		0.00				0		0		0

		A3-7		Amplitude and Phase Drift		0.00		0.00		0.00		Gaussian		1		1		0.00		0.00		0.00				0		0		0

		A3-8		Amplitude and Phase Noise		0.02		0.02		0.02		Gaussian		1		1		0.02		0.02		0.02				0.0004		0.0004		0.0004

		A3-9		Leakage and Crosstalk		0.00		0.00		0.00		Gaussian		1		1		0.00		0.00		0.00				0		0		0

		A3-10		Amplitude Non-Linearity		0.04		0.04		0.04		Gaussian		1		1		0.04		0.04		0.04				0.0016		0.0016		0.0016

		A3-11		Amplitude and Phase Shift in rotary joints		0.00		0.00		0.00		Gaussian		1		1		0.00		0.00		0.00				0		0		0

		A3-12		Channel Balance Amplitude and Phase		0.00		0.00		0.00		Gaussian		1		1		0.00		0.00		0.00				0		0		0

		A3-13		Probe Polarization Amplitude and Phase		0.00		0.00		0.00		Gaussian		1		1		0.00		0.00		0.00				0.00000001		0.00000001		0.00000001

		A3-14		Probe Pattern Knowledge		0.00		0.00		0.00		Gaussian		1		1		0.00		0.00		0.00				0		0		0

		A3-15		Multiple Reflections		0.00		0.00		0.00		Gaussian		1		1		0.00		0.00		0.00				0		0		0

		A3-16		Room Scattering		0.09		0.09		0.09		Gaussian		1		1		0.09		0.09		0.09				0.0081		0.0081		0.0081

		A3-17		DUT support Scattering		0.00		0.00		0.00		Gaussian		1		1		0.00		0.00		0.00				0		0		0

		A3-21		Positioning		0.03		0.03		0.03		Rectangular		1.73		1		0.02		0.02		0.02				0.0003007117		0.0003007117		0.0003007117

		A3-22		Probe Array Uniformity		0.06		0.06		0.06		Gaussian		1		1		0.06		0.06		0.06				0.003025		0.003025		0.003025

		A3-23		Mismatch of receiver chain 		0.28		0.28		0.28		U-Shaped		1.41		1		0.20		0.20		0.20				0.0405693879		0.0405693879		0.0405693879

		A3-24		Insertion loss of receiver chain		0.00		0.00		0.00		Gaussian		1		1		0.00		0.00		0.00				0		0		0

		A3-25		Uncertainty of the absolute gain of the probe antenna		0.00		0.00		0.00		Gaussian		1		1		0.00		0.00		0.00				0		0		0

		C1-1		RF power measurement equipment (e.g. spectrum analyzer, power meter)		0.14		0.26		0.26		Gaussian		1		1		0.14		0.26		0.26				0.0196		0.0676		0.0676				RK:this figure is wrong in 37.843, 0.41/0.56 is used?

		A3-26		Measurement repeatability - positioning repeatability		0.15		0.15		0.15		Gaussian		1		1		0.15		0.15		0.15				0.0225		0.0225		0.0225

		A3-33		Test system frequency flatness		0.25		0.25		0.25		Gaussian 		1		1		0.25		0.25		0.25				0.0625		0.0625		0.0625

		Stage 1: Calibration measurement

		C1-3		Network analyzer		0.13		0.20		0.20		Gaussian		1		1		0.13		0.20		0.20				0.0169		0.04		0.04

		A3-27		Mismatch of receiver chain		0.00		0.00		0.00		Gaussian		1		1		0.00		0.00		0.00				0		0		0

		A3-28		Insertion loss of receiver chain		0.00		0.00		0.00		Gaussian		1		1		0.00		0.00		0.00				0		0		0

		A3-29		Mismatch in the connection of the calibration antenna		0.02		0.02		0.02		U-Shaped		1.41		1		0.01		0.01		0.01				0.0002011971		0.0002011971		0.0002011971

		A3-30		Influence of the calibration antenna feed cable		0.00		0.00		0.00		Gaussian		1		1		0.00		0.00		0.00				0		0		0

		A3-31		Influence of the probe antenna cable		0.00		0.00		0.00		Gaussian		1		1		0.00		0.00		0.00				0		0		0

		C1-4		Reference antenna		0.50		0.43		0.43		Rectangular		1.7320508076		1		0.29		0.25		0.25				0.0841		0.0625		0.0625

		A3-32		Short term repeatability		0.09		0.09		0.09		Gaussian		1		1		0.09		0.09		0.09				0.007744		0.007744		0.007744

		Combined standard uncertainty (1σ) [dB]																0.52		0.56		0.56				0.5172429861		0.5630633238		0.5630633238		Value in 37.843 has not been recalculated with frequency flatness (which is added in square brackets) so is wrong anyway. Correction of TE and 3 missing parameters also adjusts value. Final corrected value is a bit smaller so is ok.

		Expanded uncertainty (1.96σ - confidence interval of 95 %) [dB]																1.01		1.10		1.10				1.0137962527		1.1036041147		1.1036041147

		TRP Summation error																0.75		0.75		0.75

		Total MU																1.26		1.33		1.33

		One Dimensional Compact Range Chamber 																								rms calculations

		UID		Uncertainty source		Uncertainty value						Distribution of the probability		Divisor based on distribution shape		ci		Standard uncertainty ui [dB]

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

		Stage 2: DUT measurement

		Stage 1: Calibration measurement																								0		0		0



		Table 11.2.6.3-1: PWS MU value derivation for OTA BS output power

		Plane wave synthesiser																								rms calculations

		UID		Uncertainty source		Uncertainty value						Distribution of the probability		Divisor based on distribution shape		ci		Standard uncertainty ui [dB]

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

		Stage 2: DUT measurement

		A7-1a		Misalignment DUT & pointing error		0.10		0.10		0.10		Rectangular		1.73		1		0.06		0.06		0.06				0.0033333333		0.0033333333		0.0033333333

		C1-1		RF power measurement equipment (e.g. spectrum analyzer, power meter)		0.14		0.26		0.26		Gaussian		1.00		1		0.14		0.26		0.26				0.0196		0.0676		0.0676

		A7-2a		Longitudinal position uncertainty (i.e. standing wave and imperfect field synthesis) for DUT antenna		0.05		0.14		0.14		Rectangular		1.73		1		0.03		0.08		0.08				0.0008333333		0.0065333333		0.0065333333

		A7-3		RF leakage (calibration antenna connector terminated)		0.09		0.09		0.09		Gaussian		1.00		1		0.09		0.09		0.09				0.007396		0.007396		0.007396

		A7-4a		QZ ripple with DUT		0.42		0.43		0.43		Rectangular		1.73		1		0.24		0.25		0.25				0.0588		0.0616333333		0.0616333333

		A7-5		Miscellaneous Uncertainty		0.00		0.00		0.00		Gaussian		1.00		1		0.00		0.00		0.00				0		0		0

		A7-14		System non-linearity		0.06		0.06		0.06		Rectangular		1.73		1		0.04		0.04		0.04				0.0012813333		0.0012813333		0.0012813333

		A7-13		Frequency Flatness		0.13		0.13		0.13		Rectangular		1.73		1		0.08		0.08		0.08				0.0056333333		0.0056333333		0.0056333333

		Stage 1: Calibration measurement																								0		0		0

		C1-3		Uncertainty of the network analyzer		0.13		0.20		0.20		Gaussian		1.00		1		0.13		0.20		0.20				0.0169		0.04		0.04

		C1-3		Mismatch (i.e. reference antenna, network analyser and reference cable)		0.13		0.33		0.33		U-shaped		1.41		1		0.09		0.23		0.23				0.0080645		0.0528125		0.0528125

		A7-6		Insertion loss variation 		0.18		0.18		0.18		Rectangular		1.73		1		0.10		0.10		0.10				0.0108		0.0108		0.0108

		A7-3		RF leakage (calibration antenna connector terminated)		0.09		0.09		0.09		Gaussian		1.00		1		0.09		0.09		0.09				0.007396		0.007396		0.007396

		A7-3		Influence of the calibration antenna feed cable		0.10		0.10		0.10		Rectangular		1.73		1		0.06		0.06		0.06				0.0035363333		0.0036053333		0.0036053333

		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				0.0841		0.0625		0.0625

		C1-4		Misalignment of positioning system		0.00		0.00		0.00		Exp. normal 		2.00		1		0.00		0.00		0.00				0		0		0

		A7-9		Misalignment of calibration antenna & pointing error		0.05		0.05		0.05		Rectangular		1.73		1		0.03		0.03		0.03				0.0008333333		0.0008333333		0.0008333333

		A7-1b		Rotary joints		0.00		0.00		0.00		U-shaped		1.73		1		0.00		0.00		0.00				0		0		0

		A7-10		Longitudinal position uncertainty (i.e. standing wave and imperfect field synthesis) for calibration antenna		0.12		0.12		0.12		Rectangular		1.73		1		0.07		0.07		0.07				0.0048		0.0048		0.0048

		A7-2b		QZ ripple with calibration antenna		0.20		0.20		0.20		Rectangular		1.73		1		0.12		0.12		0.12				0.0133333333		0.0133333333		0.0133333333

		A7-4a		Switching uncertainty		0.02		0.02		0.02		Rectangular		1.73		1		0.01		0.01		0.01				0.0001333333		0.0001333333		0.0001333333

		A7-11		Field repeatability		0.06		0.12		0.12		Gaussian		1.00		1		0.06		0.12		0.12				0.0036		0.0144		0.0144

		Combined standard uncertainty (1σ) [dB]																0.50		0.60		0.60				0.5003740268		0.603344429		0.603344429

		Expanded uncertainty (1.96σ - confidence interval of 95 %) [dB]																0.98		1.18		1.18				0.9807330925		1.1825550808		1.1825550808

		TRP Summation error																0.75		0.75		0.75				As per RS comments, 

		Total MU																1.23		1.40		1.40





		Table 11.2.5.3-1: Reverberation chamber MU value derivation for OTA BS output power

		Reverberation Chamber																								rms calculations

		UID		Uncertainty source		Uncertainty value						Distribution of the probability		Divisor based on distribution shape		ci		Standard uncertainty ui [dB]

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

		Stage 2: DUT measurement

		C1-1		RF power measurement equipment (e.g. spectrum analyzer, power meter)		0.14		0.26		0.26		Gaussian		1.00		1		0.14		0.26		0.26				0.0196		0.0676		0.0676

		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				0.02		0.02		0.02

		A6-2		Random uncertainty		0.10		0.10		0.10		Rectangular		1.73		1		0.06		0.06		0.06				0.0033333333		0.0033333333		0.0033333333

		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				0.04		0.04		0.04

		A6-4		Mean value estimation of reference antenna radiation efficiency		0.15		0.15		0.15		Gaussian		1.00		1		0.15		0.15		0.15				0.0225		0.0225		0.0225

		C1-3		Uncertainty of the network analyzer		0.13		0.20		0.20		Gaussian		1.00		1		0.13		0.20		0.20				0.0169		0.04		0.04

		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				0.04		0.04		0.04

		A6-6		Mean value estimation of transfer function		0.27		0.27		0.27		Gaussian		1.00		1		0.27		0.27		0.27				0.0729		0.0729		0.0729

		A6-7		Uniformity of transfer function		0.50		0.50		0.50		Gaussian		1.00		1		0.50		0.50		0.50				0.25		0.25		0.25				RK: mismatch in Rx chain had error, in uncertainty value but std uncertainty was ok, corrected to 0.2 U-shaped. Small error in NA uncertainty. Final balue close to TR 37.843

		Combined standard uncertainty (1σ) [dB]																0.70		0.75		0.75				0.6965869173		0.7458775592		0.7458775592

		Expanded uncertainty (1.96σ - confidence interval of 95 %) [dB]																1.37		1.46		1.46				1.3653103579		1.4619200161		1.4619200161

																				0.1979898987



Checked 28/1/20
Reverb corrections confoirmed with Ericsson
PWS corrections from R&S
Issues to be conformed:
-IAC should we add FF?
-CATR pointing error
-Near field corrections.
check 11/2/20
NF - removed A3-18-20 as per email 11/2/20

      - removed A3-18-20 as per email 11/2/20



ACLR-abs

				Table 11.3.7-1: Test system specific MU values for the absolute OTA ACLR, Gaussian test conditions, FR1

				chamber		Expanded uncertainty [dB]																												Review comments (RAN4#94)

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

				Indoor anechoic		1.15		1.30		1.30

				CATR		1.39		1.51		1.51

				Near field		1.26		1.33		1.33

				1D CATR

				Plane wave sythesiser		1.23		1.40		1.40

				Reverberation Chamber		1.37		1.46		1.46

				Common maximum accepted test system uncertainty		2.20		2.70		2.70





		Table 11.3.2.3-1: IAC MU value derivation for the absolute ACLR measurementEIRP measurement of the OTA ACLR

		Indoor anechoic																								rms calculations

		UID		Uncertainty source		Uncertainty value						Distribution of the probability		Divisor based on distribution shape		ci		Standard uncertainty ui [dB]

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

		Stage 2: DUT measurement

		A1-1		Positioning misalignment between the AAS BS and the reference antenna		0.03		0.03		0.03		Rectangular		1.73		1		0.02		0.02		0.02				0.0003		0.0003		0.0003

		A1-2		Pointing misalignment between the AAS BS and the receiving antenna		0.30		0.30		0.30		Rectangular		1.73		1		0.17		0.17		0.17				0.03		0.03		0.03

		A1-3		Quality of quiet zone		0.10		0.10		0.10		Gaussian		1.00		1		0.10		0.10		0.10				0.01		0.01		0.01

		A1-4a		Polarization mismatch between the AAS BS and the receiving antenna		0.01		0.01		0.01		Rectangular		1.73		1		0.01		0.01		0.01				0.0000333333		0.0000333333		0.0000333333

		A1-5		Mutual coupling between the AAS BS and the receiving antenna		0.00		0.00		0.00		Rectangular		1.73		1		0.00		0.00		0.00				0		0		0

		A1-6		Phase curvature		0.05		0.05		0.05		Gaussian		1.00		1		0.05		0.05		0.05				0.0025		0.0025		0.0025

		C1-1		RF power measurement equipment (e.g. spectrum analyzer, power meter)		0.14		0.26		0.26		Gaussian		1.00		1		0.14		0.26		0.26				0.0196		0.0676		0.0676

		A1-7		Impedance mismatch in the receiving chain		0.14		0.33		0.33		U-shaped		1.41		1		0.10		0.23		0.23				0.0098		0.05445		0.05445

		A1-8		Random uncertainty		0.10		0.10		0.10		Rectangular		1.73		1		0.06		0.06		0.06				0.0033333333		0.0033333333		0.0033333333

		Stage 1: Calibration measurement																								0		0		0

		A1-9		Impedance mismatch between the receiving antenna and the network analyzer		0.05		0.05		0.05		U-shaped		1.41		1		0.04		0.04		0.04				0.00125		0.00125		0.00125

		A1-10		Positioning and pointing misalignment between the reference antenna and the receiving antenna		0.01		0.01		0.01		Rectangular		1.73		1		0.01		0.01		0.01				0.0000333333		0.0000333333		0.0000333333

		A1-11		Impedance mismatch between the reference antenna and the network analyzer.		0.05		0.05		0.05		U-shaped		1.41		1		0.04		0.04		0.04				0.00125		0.00125		0.00125

		A1-3		Quality of quiet zone		0.10		0.10		0.10		Gaussian		1.00		1		0.10		0.10		0.10				0.01		0.01		0.01

		A1-4b		Polarization mismatch between the reference antenna and the receiving antenna		0.01		0.01		0.01		Rectangular		1.73		1		0.01		0.01		0.01				0.0000333333		0.0000333333		0.0000333333

		A1-5		Mutual coupling between the reference antenna and the receiving antenna		0.00		0.00		0.00		Rectangular		1.73		1		0.00		0.00		0.00				0		0		0

		A1-6		Phase curvature		0.05		0.05		0.05		Gaussian		1.00		1		0.05		0.05		0.05				0.0025		0.0025		0.0025

		C1-3		Uncertainty of the network analyzer		0.13		0.20		0.20		Gaussian		1.00		1		0.13		0.20		0.20				0.0169		0.04		0.04

		A1-12		Influence of the reference antenna feed cable		0.05		0.05		0.05		Rectangular		1.73		1		0.03		0.03		0.03				0.0008333333		0.0008333333		0.0008333333

		A1-13		Reference antenna feed cable loss measurement uncertainty		0.06		0.06		0.06		Gaussian		1.00		1		0.06		0.06		0.06				0.0036		0.0036		0.0036

		A1-14		Influence of the receiving antenna feed cable		0.05		0.05		0.05		Rectangular		1.73		1		0.03		0.03		0.03				0.0008333333		0.0008333333		0.0008333333

		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				0.0841		0.0625		0.0625

		A1-15		Uncertainty of the absolute gain of the receiving antenna		0.00		0.00		0.00		Rectangular		1.73		1		0.00		0.00		0.00				0		0		0

		Combined standard uncertainty (1σ) [dB]																0.44		0.54		0.54				0.4437341546		0.5394905004		0.5394905004

		Expanded uncertainty (1.96σ - confidence interval of 95 %) [dB]																0.87		1.06		1.06				0.8697189431		1.0574013807		1.0574013807

		TRP Summation error																0.75		0.75		0.75

		Total MU																1.15		1.30		1.30				Same as 37.843





		Table 11.3.3.3-1: CATR MU value derivation for the EIRP measurement of the absolute OTA ACLR, FR1

		CATR																								rms calculations

		UID		Uncertainty source		Uncertainty value						Distribution of the probability		Divisor based on distribution shape		ci		Standard uncertainty ui [dB]

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

		Stage 2: DUT measurement

		A2-18		Misalignment DUT & pointing error for TRP		0.30		0.30		0.30		Rectangular		1.73		1		0.17		0.17		0.17				0.03		0.03		0.03

		C1-1		RF power measurement equipment (e.g. spectrum analyzer, power meter)		0.14		0.26		0.26		Gaussian		1.00		1		0.14		0.26		0.26				0.0196		0.0676		0.0676

		A2-2a		Standing wave between DUT and test range antenna		0.21		0.21		0.21		U-shaped		1.41		1		0.15		0.15		0.15				0.02205		0.02205		0.02205

		A2-3		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				0.00000144		0.00000144		0.00000144

		A2-4a		QZ ripple DUT		0.09		0.09		0.09		Gaussian 		1.00		1		0.09		0.09		0.09				0.00861184		0.00861184		0.00861184

		A2-12		Frequency flatness		0.25		0.25		0.25		Gaussian 		1.00		1		0.25		0.25		0.25				0.0625		0.0625		0.0625

		Stage 1: Calibration measurement																								0		0		0

		C1-3		Uncertainty of the network analyzer		0.13		0.20		0.20		Gaussian		1.00		1		0.13		0.20		0.20				0.0169		0.04		0.04

		A2-5		Mismatch of receiver chain		0.13		0.33		0.33		U-shaped		1.41		1		0.09		0.23		0.23				0.0080645		0.0528125		0.0528125

		A2-6		Insertion loss variation of receiver chain		0.18		0.18		0.18		Rectangular		1.73		1		0.10		0.10		0.10				0.0108		0.0108		0.0108

		A2-3		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				0.00000144		0.00000144		0.00000144

		A2-7		Influence of the calibration antenna feed cable:		0.02		0.02		0.02		U-shaped		1.41		1		0.02		0.02		0.02				0.000242		0.000242		0.000242

		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				0.0841		0.0625		0.0625

		A2-8		Misalignment positioning system		0.00		0.00		0.00		Exp. normal 		2.00		1		0.00		0.00		0.00				0		0		0

		A2-1b		Misalignment of calibration antenna and test range antenna		0.50		0.50		0.50		Exp. normal		2.00		1		0.25		0.25		0.25				0.0625		0.0625		0.0625

		A2-9		Rotary Joints		0.05		0.05		0.05		U-shaped		1.41		1		0.03		0.03		0.03				0.001152		0.001152		0.001152

		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				0.00405		0.00405		0.00405

		A2-4b		QZ ripple calibration antenna		0.01		0.01		0.01		Gaussian		1.00		1		0.01		0.01		0.01				0.000081		0.000081		0.000081

		A2-11		Switching uncertainty		0.26		0.26		0.26		Rectangular		1.73		1		0.15		0.15		0.15				0.0225333333		0.0225333333		0.0225333333

		Combined standard uncertainty (1σ) [dB]																0.59		0.67		0.67				0.5942958466		0.6689062366		0.6689062366

		Expanded uncertainty (1.96σ - confidence interval of 95 %) [dB]																1.16		1.31		1.31				1.1648198594		1.3110562237		1.3110562237

		TRP Summation error																0.75		0.75		0.75												Nok: As there is a significant difference between the new and old  MU values, further checking is needed. A suggestion is to keep these values in [].

		Total MU																1.39		1.51		1.51				Calculation is done wrong in 37.843, this nnumber is much lower





		Table 11.3.4.3-1: NFTR MU value derivation for absolute ACLR measurement

		Near field																								rms calculations

		UID		Uncertainty source		Uncertainty value						Distribution of the probability		Divisor based on distribution shape		ci		Standard uncertainty ui [dB]

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

		Stage 2: DUT measurement

		A3-1		Axes Intersection		0.00		0.00		0.00		Gaussian		1.00		1		0.00		0.00		0.00				0		0		0

		A3-2		Axes Orthogonality		0.00		0.00		0.00		Gaussian		1.00		1		0.00		0.00		0.00				0		0		0

		A3-3		Horizontal Pointing		0.00		0.00		0.00		Gaussian		1.00		1		0.00		0.00		0.00				0		0		0

		A3-4		Probe Vertical Position		0.00		0.00		0.00		Gaussian		1.00		1		0.00		0.00		0.00				0		0		0

		A3-5		Probe H/V pointing		0.00		0.00		0.00		Gaussian		1.00		1		0.00		0.00		0.00				0		0		0

		A3-6		Measurement Distance		0.00		0.00		0.00		Gaussian		1.00		1		0.00		0.00		0.00				0		0		0

		A3-7		Amplitude and Phase Drift		0.00		0.00		0.00		Gaussian		1.00		1		0.00		0.00		0.00				0		0		0

		A3-8		Amplitude and Phase Noise		0.02		0.02		0.02		Gaussian		1.00		1		0.02		0.02		0.02				0.0004		0.0004		0.0004

		A3-9		Leakage and Crosstalk		0.00		0.00		0.00		Gaussian		1.00		1		0.00		0.00		0.00				0		0		0

		A3-10		Amplitude Non-Linearity		0.04		0.04		0.04		Gaussian		1.00		1		0.04		0.04		0.04				0.0016		0.0016		0.0016

		A3-11		Amplitude and Phase Shift in rotary joints		0.00		0.00		0.00		Gaussian		1.00		1		0.00		0.00		0.00				0		0		0

		A3-12		Channel Balance Amplitude and Phase		0.00		0.00		0.00		Gaussian		1.00		1		0.00		0.00		0.00				0		0		0

		A3-13		Probe Polarization Amplitude and Phase		0.00		0.00		0.00		Gaussian		1.00		1		0.00		0.00		0.00				0.00000001		0.00000001		0.00000001

		A3-14		Probe Pattern Knowledge		0.00		0.00		0.00		Gaussian		1.00		1		0.00		0.00		0.00				0		0		0

		A3-15		Multiple Reflections		0.00		0.00		0.00		Gaussian		1.00		1		0.00		0.00		0.00				0		0		0

		A3-16		Room Scattering		0.09		0.09		0.09		Gaussian		1.00		1		0.09		0.09		0.09				0.0081		0.0081		0.0081

		A3-17		DUT support Scattering		0.00		0.00		0.00		Gaussian		1.00		1		0.00		0.00		0.00				0		0		0

		A3-21		Positioning		0.03		0.03		0.03		Rectangular		1.73		1		0.02		0.02		0.02				0.0003007117		0.0003007117		0.0003007117				These UID numbers are wrong in TRP, do not line up with EIRP, they are correct here.

		A3-22		Probe Array Uniformity		0.06		0.06		0.06		Gaussian		1.00		1		0.06		0.06		0.06				0.003025		0.003025		0.003025

		A3-23		Mismatch of receiver chain 		0.28		0.28		0.28		U-Shaped		1.41		1		0.20		0.20		0.20				0.0405693879		0.0405693879		0.0405693879

		A3-24		Insertion loss of receiver chain		0.00		0.00		0.00		Gaussian		1.00		1		0.00		0.00		0.00				0		0		0

		A3-25		Uncertainty of the absolute gain of the probe antenna		0.00		0.00		0.00		Gaussian		1.00		1		0.00		0.00		0.00				0		0		0

		C1-1		RF power measurement equipment (e.g. spectrum analyzer, power meter)		0.14		0.26		0.26		Gaussian		1.00		1		0.14		0.26		0.26				0.0196		0.0676		0.0676				The near filed calcs used error derived from the conducted measurement here, we should either use in all or just use the TE?

		A3-26		Measurement repeatability - positioning repeatability		0.15		0.15		0.15		Gaussian		1.00		1		0.15		0.15		0.15				0.0225		0.0225		0.0225

		A3-33		Test system frequency flatness		0.25		0.25		0.25		Gaussian 		1.00		1		0.25		0.25		0.25				0.0625		0.0625		0.0625

		Stage 1: Calibration measurement																								0		0		0

		C1-3		Network analyzer		0.13		0.20		0.20		Gaussian		1.00		1		0.13		0.20		0.20				0.0169		0.04		0.04

		A3-27		Mismatch of receiver chain		0.00		0.00		0.00		Gaussian		1.00		1		0.00		0.00		0.00				0		0		0

		A3-28		Insertion loss of receiver chain		0.00		0.00		0.00		Gaussian		1.00		1		0.00		0.00		0.00				0		0		0

		A3-29		Mismatch in the connection of the calibration antenna		0.02		0.02		0.02		U-Shaped		1.41		1		0.01		0.01		0.01				0.0002011971		0.0002011971		0.0002011971

		A3-30		Influence of the calibration antenna feed cable		0.00		0.00		0.00		Gaussian		1.00		1		0.00		0.00		0.00				0		0		0

		A3-31		Influence of the probe antenna cable		0.00		0.00		0.00		Gaussian		1.00		1		0.00		0.00		0.00				0		0		0

		C1-4		Reference antenna		0.50		0.43		0.43		Rectangular		1.73		1		0.29		0.25		0.25				0.0841		0.0625		0.0625

		A3-32		Short term repeatability		0.09		0.09		0.09		Gaussian		1.00		1		0.09		0.09		0.09				0.007744		0.007744		0.007744

		Combined standard uncertainty (1σ) [dB]																0.52		0.56		0.56				0.5172429861		0.5630633238		0.5630633238

		Expanded uncertainty (1.96σ - confidence interval of 95 %) [dB]																1.01		1.10		1.10				1.0137962527		1.1036041147		1.1036041147

		TRP Summation error																0.75		0.75		0.75

		Total MU																1.26		1.33		1.33				different from TR



																										The calculation in 37.843 is for relative?

		Table 11.3.6.3-2: PWS MU value derivation for absolute ACLR measurement

		Plane wave synthesiser																								rms calculations

		UID		Uncertainty source		Uncertainty value						Distribution of the probability		Divisor based on distribution shape		ci		Standard uncertainty ui [dB]

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

		Stage 2: DUT measurement

		A7-1a		Misalignment DUT & pointing error		0.10		0.10		0.10		Rectangular		1.73		1		0.06		0.06		0.06				0.0033333333		0.0033333333		0.0033333333

		C1-1		RF power measurement equipment (e.g. spectrum analyzer, power meter)		0.14		0.26		0.26		Gaussian		1.00		1		0.14		0.26		0.26				0.0196		0.0676		0.0676

		A7-2a		Longitudinal position uncertainty (i.e. standing wave and imperfect field synthesis) for DUT antenna		0.05		0.14		0.14		Rectangular		1.73		1		0.03		0.08		0.08				0.0008333333		0.0065333333		0.0065333333

		A7-3		RF leakage (calibration antenna connector terminated)		0.09		0.09		0.09		Gaussian		1.00		1		0.09		0.09		0.09				0.007396		0.007396		0.007396

		A7-4a		QZ ripple with DUT		0.42		0.43		0.43		Rectangular		1.73		1		0.24		0.25		0.25				0.0588		0.0616333333		0.0616333333

		A7-5		Miscellaneous Uncertainty		0.00		0.00		0.00		Gaussian		1.00		1		0.00		0.00		0.00				0		0		0

		A7-14		System non-linearity		0.06		0.06		0.06		Rectangular		1.73		1		0.04		0.04		0.04				0.0012813333		0.0012813333		0.0012813333

		A7-13		Frequency Flatness		0.13		0.13		0.13		Rectangular		1.73		1		0.08		0.08		0.08				0.0056333333		0.0056333333		0.0056333333

		Stage 1: Calibration measurement																								0		0		0

		C1-3		Uncertainty of the network analyzer		0.13		0.20		0.20		Gaussian		1.00		1		0.13		0.20		0.20				0.0169		0.04		0.04

		A7-6		Mismatch (i.e. reference antenna, network analyser and reference cable)		0.13		0.33		0.33		U-shaped		1.41		1		0.09		0.23		0.23				0.0080645		0.0528125		0.0528125

		A7-7		Insertion loss variation 		0.18		0.18		0.18		Rectangular		1.73		1		0.10		0.10		0.10				0.0108		0.0108		0.0108

		A7-3		RF leakage (calibration antenna connector terminated)		0.09		0.09		0.09		Gaussian		1.00		1		0.09		0.09		0.09				0.007396		0.007396		0.007396

		A7-8		Influence of the calibration antenna feed cable		0.10		0.10		0.10		Rectangular		1.73		1		0.06		0.06		0.06				0.0035363333		0.0036053333		0.0036053333

		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				0.0841		0.0625		0.0625

		A7-9		Misalignment of positioning system		0.00		0.00		0.00		Exp. normal 		2.00		1		0.00		0.00		0.00				0		0		0

		A7-1b		Misalignment of calibration antenna & pointing error		0.05		0.05		0.05		Rectangular		1.73		1		0.03		0.03		0.03				0.0008333333		0.0008333333		0.0008333333

		A7-10		Rotary joints		0.00		0.00		0.00		U-shaped		1.73		1		0.00		0.00		0.00				0		0		0

		A7-2b		Longitudinal position uncertainty (i.e. standing wave and imperfect field synthesis) for calibration antenna		0.12		0.12		0.12		Rectangular		1.73		1		0.07		0.07		0.07				0.0048		0.0048		0.0048

		A7-4a		QZ ripple with calibration antenna		0.20		0.20		0.20		Rectangular		1.73		1		0.12		0.12		0.12				0.0133333333		0.0133333333		0.0133333333

		A7-11		Switching uncertainty		0.02		0.02		0.02		Rectangular		1.73		1		0.01		0.01		0.01				0.0001333333		0.0001333333		0.0001333333

		A7-12		Field repeatability		0.06		0.12		0.12		Gaussian		1.00		1		0.06		0.12		0.12				0.0036		0.0144		0.0144

		Combined standard uncertainty (1σ) [dB] 																0.50		0.60		0.60				0.5003740268		0.603344429		0.603344429

		Expanded uncertainty (1.96σ - confidence interval of 95 %) [dB]																0.98		1.18		1.18				0.9807330925		1.1825550808		1.1825550808

		TRP Summation error																0.75		0.75		0.75

		Total MU																1.23		1.40		1.40				same as in-band TRP, now coppied the table over (not sure if its needed in final TR?)
In line with R&S update



		Table 11.3.5.3-2: Reverberation chamber MU value derivation for absolute ACLR measurement

		Reverberation Chamber																								rms calculations

		UID		Uncertainty source		Uncertainty value						Distribution of the probability		Divisor based on distribution shape		ci		Standard uncertainty ui [dB]

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

		Stage 2: DUT measurement

		C1-1		RF power measurement equipment (e.g. spectrum analyzer, power meter)		0.14		0.26		0.26		Gaussian		1.00		1		0.14		0.26		0.26				0.0196		0.0676		0.0676

		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				0.02		0.02		0.02

		A6-2		Random uncertainty		0.10		0.10		0.10		Rectangular		1.73		1		0.06		0.06		0.06				0.0033333333		0.0033333333		0.0033333333

		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				0.04		0.04		0.04

		A6-4		Mean value estimation of reference antenna radiation efficiency		0.15		0.15		0.15		Gaussian		1.00		1		0.15		0.15		0.15				0.0225		0.0225		0.0225

		C1-3		Uncertainty of the network analyzer		0.13		0.20		0.20		Gaussian		1.00		1		0.13		0.20		0.20				0.0169		0.04		0.04

		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				0.04		0.04		0.04

		A6-6		Mean value estimation of transfer function		0.27		0.27		0.27		Gaussian		1.00		1		0.27		0.27		0.27				0.0729		0.0729		0.0729

		A6-7		Uniformity of transfer function		0.50		0.50		0.50		Gaussian		1.00		1		0.50		0.50		0.50				0.25		0.25		0.25

		Combined standard uncertainty (1σ) [dB]																0.70		0.75		0.75				0.6965869173		0.7458775592		0.7458775592

		Expanded uncertainty (1.96σ - confidence interval of 95 %) [dB]																1.37		1.46		1.46				1.3653103579		1.4619200161		1.4619200161

																										small error in NA, otherwise sae as 37.843



Checked 28/1/20
IAC shoudl we add FF?
CATR-pointing error?
CATR calcualtion was done worng in 37.843
12/2/20
NF relative shoudl be absolute - mmoved to this sheet




ACLR-rel

				Table 11.3.7-2: Test system specific MU values for the relative OTA ACLR, Gaussian test conditions, FR1

				chamber		Expanded uncertainty [dB]																												Review comments (RAN4#94)

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

				Indoor anechoic

				CATR		1.12		1.30		1.30

				Near field

				1D CATR

				Plane wave sythesiser		1.02		1.22		1.22

				Reverberation Chamber		1.37		1.46		1.46

				Common maximum accepted test system uncertainty		1.00		1.20		1.20

		Indoor anechoic																								rms calculations

		UID		Uncertainty source		Uncertainty value						Distribution of the probability		Divisor based on distribution shape		ci		Standard uncertainty ui [dB]

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

		Stage 2: DUT measurement

		Stage 1: Calibration measurement																								0		0		0



																										no contribution in 37.843

		Table 11.3.3.3-2: CATR MU value derivation for the EIRP measurement of the relative OTA ACLR, FR1

		CATR																								rms calculations

		UID		Uncertainty source		Uncertainty value						Distribution of the probability		Divisor based on distribution shape		ci		Standard uncertainty ui [dB]

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

		Stage 2: DUT measurement

		A2-18		Misalignment DUT & pointing error for TRP		0.30		0.30		0.30		Rectangular		1.73		1		0.17		0.17		0.17				0.03		0.03		0.03

		C1-1		RF power measurement equipment (e.g. spectrum analyzer, power meter)		0.14		0.26		0.26		Gaussian		1.00		1		0.14		0.26		0.26				0.0196		0.0676		0.0676

		A2-4a		QZ ripple DUT		0.09		0.09		0.09		Gaussian 		1.00		1		0.09		0.09		0.09				0.00861184		0.00861184		0.00861184

		A2-12		Frequency flatness		0.25		0.25		0.25		Gaussian 		1.00		1		0.25		0.25		0.25				0.0625		0.0625		0.0625

		Stage 1: Calibration measurement																								0		0		0

		C1-3		Uncertainty of the network analyzer		0.13		0.20		0.20		Gaussian		1.00		1		0.13		0.20		0.20				0.0169		0.04		0.04

		A2-5		Mismatch of receiver chain		0.13		0.33		0.33		U-shaped		1.41		1		0.09		0.23		0.23				0.0080645		0.0528125		0.0528125

		A2-6		Insertion loss variation of receiver chain		0.18		0.18		0.18		Rectangular		1.73		1		0.10		0.10		0.10				0.0108		0.0108		0.0108

		A2-11		Switching uncertainty		0.26		0.26		0.26		Rectangular		1.73		1		0.15		0.15		0.15				0.0225333333		0.0225333333		0.0225333333

		Combined standard uncertainty (1σ) [dB]																0.42		0.54		0.54				0.4230953478		0.5430079864		0.5430079864

		Expanded uncertainty (1.96σ - confidence interval of 95 %) [dB]																0.83		1.06		1.06				0.8292668817		1.0642956534		1.0642956534

		TRP Summation error																0.75		0.75		0.75

		Total MU																1.12		1.30		1.30				TE error and issue with the pointing error, final va;ues very similar to 37.843



		Table 11.3.4.3-1: NFTR MU value derivation for relative ACLR measurement

		Near field																								rms calculations

		UID		Uncertainty source		Uncertainty value						Distribution of the probability		Divisor based on distribution shape		ci		Standard uncertainty ui [dB]

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

		Stage 2: DUT measurement

		Stage 1: Calibration measurement





		One Dimensional Compact Range Chamber 																								rms calculations

		UID		Uncertainty source		Uncertainty value						Distribution of the probability		Divisor based on distribution shape		ci		Standard uncertainty ui [dB]

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

		Stage 2: DUT measurement

		Stage 1: Calibration measurement																								0		0		0





		Table 11.3.6.3-1: PWS MU value derivation for relative ACLR measurement

		Plane wave synthesiser																								rms calculations

		UID		Uncertainty source		Uncertainty value						Distribution of the probability		Divisor based on distribution shape		ci		Standard uncertainty ui [dB]

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

		Stage 2: DUT measurement

		A7-1a		Misalignment DUT & pointing error		0.10		0.10		0.10		Rectangular		1.73		1		0.06		0.06		0.06				0.0033333333		0.0033333333		0.0033333333

		C1-1		RF power measurement equipment (e.g. spectrum analyzer, power meter)		0.14		0.26		0.26		Gaussian		1.00		1		0.14		0.26		0.26				0.0196		0.0676		0.0676

		A7-4a		QZ ripple with DUT		0.42		0.43		0.43		Rectangular		1.73		1		0.24		0.25		0.25				0.0588		0.0616333333		0.0616333333

		A7-13		Frequency Flatness		0.13		0.13		0.13		Rectangular		1.73		1		0.08		0.08		0.08				0.0056333333		0.0056333333		0.0056333333

		Stage 1: Calibration measurement																								0		0		0

		C1-3		Uncertainty of the network analyzer		0.13		0.20		0.20		Gaussian		1.00		1		0.13		0.20		0.20				0.0169		0.04		0.04

		A7-6		Mismatch (i.e. reference antenna, network analyser and reference cable)		0.13		0.33		0.33		U-shaped		1.41		1		0.09		0.23		0.23				0.0080645		0.0528125		0.0528125

		A7-7		Insertion loss variation 		0.18		0.18		0.18		Rectangular		1.73		1		0.10		0.10		0.10				0.0108		0.0108		0.0108

		A7-11		Switching uncertainty		0.02		0.02		0.02		Rectangular		1.73		1		0.01		0.01		0.01				0.0001333333		0.0001333333		0.0001333333

		Combined standard uncertainty (1σ) [dB]																0.35		0.49		0.49				0.3510904442		0.4918798973		0.4918798973

		Expanded uncertainty (1.96σ - confidence interval of 95 %) [dB]																0.69		0.96		0.96				0.6881372706		0.9640845986		0.9640845986

		TRP Summation error																0.75		0.75		0.75

		Total MU																1.02		1.22		1.22				Same as R&S update



		Table 11.3.5.3-1: Reverberation chamber MU value derivation for relative ACLR measurement

		Reverberation Chamber																								rms calculations

		UID		Uncertainty source		Uncertainty value						Distribution of the probability		Divisor based on distribution shape		ci		Standard uncertainty ui [dB]

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

		Stage 2: DUT measurement

		C1-1		RF power measurement equipment (e.g. spectrum analyzer, power meter)		0.14		0.26		0.26		Gaussian		1.00		1		0.14		0.26		0.26				0.0196		0.0676		0.0676

		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				0.02		0.02		0.02

		A6-2		Random uncertainty		0.10		0.10		0.10		Rectangular		1.73		1		0.06		0.06		0.06				0.0033333333		0.0033333333		0.0033333333

		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				0.04		0.04		0.04

		A6-4		Mean value estimation of reference antenna radiation efficiency		0.15		0.15		0.15		Gaussian		1		1		0.15		0.15		0.15				0.0225		0.0225		0.0225

		C1-3		Uncertainty of the network analyzer		0.13		0.20		0.20		Gaussian		1		1		0.13		0.20		0.20				0.0169		0.04		0.04

		A6-5		Influence of the reference antenna feed cable		0.20		0.20		0.20		Gaussian		1		1		0.20		0.20		0.20				0.04		0.04		0.04

		A6-6		Mean value estimation of transfer function		0.27		0.27		0.27		Gaussian		1		1		0.27		0.27		0.27				0.0729		0.0729		0.0729

		A6-7		Uniformity of transfer function		0.50		0.50		0.50		Gaussian		1		1		0.50		0.50		0.50				0.25		0.25		0.25

		Combined standard uncertainty (1σ) [dB]																0.70		0.75		0.75				0.6965869173		0.7458775592		0.7458775592

		Expanded uncertainty (1.96σ - confidence interval of 95 %) [dB]																1.37		1.46		1.46				1.3653103579		1.4619200161		1.4619200161

																										Same as TR 37.843 (small rounding errors)



checked 28/1/20
CATR : ponting error issue?
NF: Used TE derived from conducted measurement. Other use the TE values direct. We should use same method for all. Error is still high there seems to be no cancelation /simplification of errors for relative? so value is high  
Reverb chamber - error is high.
12/2/20
NF relative shoudl be absolute - moved to absolute sheet




OBUE

				Table 11.4.7-1: Test system specific MU values for the OTA OBUE measurement, FR1

				chamber		Expanded uncertainty [dB]																												Review comments (RAN4#94)

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

				Indoor anechoic		1.15		1.30		1.30

				CATR		1.39		1.51		1.51

				Near field		1.26		1.33		1.33

				1D CATR

				Plane wave sythesiser		1.23		1.40		1.40

				Reverberation Chamber		1.40		1.46		1.46

				Common maximum accepted test system uncertainty		1.80		2.00		2.00		*note 38.817-02 has an error in this section the values are 1.4 and 1.5 but 38.141-2 is ok





		Table 11.4.2.3-1: IAC MU value derivation for OTA OBUE measurement, FR1

		Indoor anechoic																								rms calculations

		UID		Uncertainty source		Uncertainty value						Distribution of the probability		Divisor based on distribution shape		ci		Standard uncertainty ui [dB]

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

		Stage 2: DUT measurement

		A1-1		Positioning misalignment between the AAS BS and the reference antenna		0.03		0.03		0.03		Rectangular		1.73		1		0.02		0.02		0.02				0.0003		0.0003		0.0003

		A1-2		Pointing misalignment between the AAS BS and the receiving antenna		0.30		0.30		0.30		Rectangular		1.73		1		0.17		0.17		0.17				0.03		0.03		0.03

		A1-3		Quality of quiet zone		0.10		0.10		0.10		Gaussian		1.00		1		0.10		0.10		0.10				0.01		0.01		0.01

		A1-4a		Polarization mismatch between the AAS BS and the receiving antenna		0.01		0.01		0.01		Rectangular		1.73		1		0.01		0.01		0.01				0.0000333333		0.0000333333		0.0000333333

		A1-5		Mutual coupling between the AAS BS and the receiving antenna		0.00		0.00		0.00		Rectangular		1.73		1		0.00		0.00		0.00				0		0		0

		A1-6		Phase curvature		0.05		0.05		0.05		Gaussian		1.00		1		0.05		0.05		0.05				0.0025		0.0025		0.0025

		C1-1		RF power measurement equipment (e.g. spectrum analyzer, power meter)		0.14		0.26		0.26		Gaussian		1.00		1		0.14		0.26		0.26				0.0196		0.0676		0.0676

		A1-7		Impedance mismatch in the receiving chain		0.14		0.33		0.33		U-shaped		1.41		1		0.10		0.23		0.23				0.0098		0.05445		0.05445

		A1-8		Random uncertainty		0.10		0.10		0.10		Rectangular		1.73		1		0.06		0.06		0.06				0.0033333333		0.0033333333		0.0033333333

		Stage 1: Calibration measurement																								0		0		0

		A1-9		Impedance mismatch between the receiving antenna and the network analyzer		0.05		0.05		0.05		U-shaped		1.41		1		0.04		0.04		0.04				0.00125		0.00125		0.00125

		A1-10		Positioning and pointing misalignment between the reference antenna and the receiving antenna		0.01		0.01		0.01		Rectangular		1.73		1		0.01		0.01		0.01				0.0000333333		0.0000333333		0.0000333333

		A1-11		Impedance mismatch between the reference antenna and the network analyzer.		0.05		0.05		0.05		U-shaped		1.41		1		0.04		0.04		0.04				0.00125		0.00125		0.00125

		A1-3		Quality of quiet zone		0.10		0.10		0.10		Gaussian		1.00		1		0.10		0.10		0.10				0.01		0.01		0.01

		A1-4b		Polarization mismatch between the reference antenna and the receiving antenna		0.01		0.01		0.01		Rectangular		1.73		1		0.01		0.01		0.01				0.0000333333		0.0000333333		0.0000333333

		A1-5		Mutual coupling between the reference antenna and the receiving antenna		0.00		0.00		0.00		Rectangular		1.73		1		0.00		0.00		0.00				0		0		0

		A1-6		Phase curvature		0.05		0.05		0.05		Gaussian		1.00		1		0.05		0.05		0.05				0.0025		0.0025		0.0025

		C1-3		Uncertainty of the network analyzer		0.13		0.20		0.20		Gaussian		1.00		1		0.13		0.20		0.20				0.0169		0.04		0.04

		A1-12		Influence of the reference antenna feed cable		0.05		0.05		0.05		Rectangular		1.73		1		0.03		0.03		0.03				0.0008333333		0.0008333333		0.0008333333

		A1-13		Reference antenna feed cable loss measurement uncertainty		0.06		0.06		0.06		Gaussian		1.00		1		0.06		0.06		0.06				0.0036		0.0036		0.0036

		A1-14		Influence of the receiving antenna feed cable		0.05		0.05		0.05		Rectangular		1.73		1		0.03		0.03		0.03				0.0008333333		0.0008333333		0.0008333333

		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				0.0841		0.0625		0.0625

		A1-15		Uncertainty of the absolute gain of the receiving antenna		0.00		0.00		0.00		Rectangular		1.73		1		0.00		0.00		0.00				0		0		0

		Combined standard uncertainty (1σ) [dB]																0.44		0.54		0.54				0.4437341546		0.5394905004		0.5394905004

		Expanded uncertainty (1.96σ - confidence interval of 95 %) [dB]																0.87		1.06		1.06				0.8697189431		1.0574013807		1.0574013807

		TRP Summation error																0.75		0.75		0.75

		Total MU																1.15		1.30		1.30				same as TR 37.843





		Table 11.4.3.3-1: CATR MU value derivation for OTA OBUE measurement, FR1

		CATR																								rms calculations

		UID		Uncertainty source		Uncertainty value						Distribution of the probability		Divisor based on distribution shape		ci		Standard uncertainty ui [dB]

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

		Stage 2: DUT measurement

		A2-18		Misalignment DUT & pointing error for TRP		0.30		0.30		0.30		Rectangular		1.73		1		0.17		0.17		0.17				0.03		0.03		0.03

		C1-1		RF power measurement equipment (e.g. spectrum analyzer, power meter)		0.14		0.26		0.26		Gaussian		1.00		1		0.14		0.26		0.26				0.0196		0.0676		0.0676

		A2-2a		Standing wave between DUT and test range antenna		0.21		0.21		0.21		U-shaped		1.41		1		0.15		0.15		0.15				0.02205		0.02205		0.02205

		A2-3		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				0.00000144		0.00000144		0.00000144

		A2-4a		QZ ripple DUT		0.09		0.09		0.09		Gaussian 		1.00		1		0.09		0.09		0.09				0.00861184		0.00861184		0.00861184

		A2-12		Frequency flatness		0.25		0.25		0.25		Gaussian 		1.00		1		0.25		0.25		0.25				0.0625		0.0625		0.0625

		Stage 1: Calibration measurement																								0		0		0

		C1-3		Uncertainty of the network analyzer		0.13		0.20		0.20		Gaussian		1.00		1		0.13		0.20		0.20				0.0169		0.04		0.04

		A2-5		Mismatch of receiver chain		0.13		0.33		0.33		U-shaped		1.41		1		0.09		0.23		0.23				0.0080645		0.0528125		0.0528125

		A2-6		Insertion loss variation of receiver chain		0.18		0.18		0.18		Rectangular		1.73		1		0.10		0.10		0.10				0.0108		0.0108		0.0108

		A2-3		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				0.00000144		0.00000144		0.00000144

		A2-7		Influence of the calibration antenna feed cable:		0.02		0.02		0.02		U-shaped		1.41		1		0.02		0.02		0.02				0.000242		0.000242		0.000242

		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				0.0841		0.0625		0.0625

		A2-8		Misalignment positioning system		0.00		0.00		0.00		Exp. normal 		2.00		1		0.00		0.00		0.00				0		0		0

		A2-1b		Misalignment of calibration antenna and test range antenna		0.50		0.50		0.50		Exp. normal		2.00		1		0.25		0.25		0.25				0.0625		0.0625		0.0625

		A2-9		Rotary Joints		0.05		0.05		0.05		U-shaped		1.41		1		0.03		0.03		0.03				0.001152		0.001152		0.001152

		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				0.00405		0.00405		0.00405

		A2-4b		QZ ripple calibration antenna		0.01		0.01		0.01		Gaussian		1.00		1		0.01		0.01		0.01				0.000081		0.000081		0.000081

		A2-11		Switching uncertainty		0.26		0.26		0.26		Rectangular		1.73		1		0.15		0.15		0.15				0.0225333333		0.0225333333		0.0225333333

		Combined standard uncertainty (1σ) [dB]																0.59		0.67		0.67				0.5942958466		0.6689062366		0.6689062366

		Expanded uncertainty (1.96σ - confidence interval of 95 %) [dB]																1.16		1.31		1.31				1.1648198594		1.3110562237		1.3110562237

		TRP Summation error																0.75		0.75		0.75												Nok: As there is a significant difference between the new and old  MU values, further checking is needed. A suggestion is to keep these values in [].

		Total MU																1.39		1.51		1.51				calculation is wrong in 37.843, other than pointing error all contributions same as 37.843





		Reference to In-band TRP is used in TR

		Near field																								rms calculations

		UID		Uncertainty source		Uncertainty value						Distribution of the probability		Divisor based on distribution shape		ci		Standard uncertainty ui [dB]

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

		Stage 2: DUT measurement

		A3-1		Axes Intersection		0.00		0.00		0.00		Gaussian		1.00		1		0.00		0.00		0.00				0		0		0

		A3-2		Axes Orthogonality		0.00		0.00		0.00		Gaussian		1.00		1		0.00		0.00		0.00				0		0		0

		A3-3		Horizontal Pointing		0.00		0.00		0.00		Gaussian		1.00		1		0.00		0.00		0.00				0		0		0

		A3-4		Probe Vertical Position		0.00		0.00		0.00		Gaussian		1.00		1		0.00		0.00		0.00				0		0		0

		A3-5		Probe H/V pointing		0.00		0.00		0.00		Gaussian		1.00		1		0.00		0.00		0.00				0		0		0

		A3-6		Measurement Distance		0.00		0.00		0.00		Gaussian		1.00		1		0.00		0.00		0.00				0		0		0

		A3-7		Amplitude and Phase Drift		0.00		0.00		0.00		Gaussian		1.00		1		0.00		0.00		0.00				0		0		0

		A3-8		Amplitude and Phase Noise		0.02		0.02		0.02		Gaussian		1.00		1		0.02		0.02		0.02				0.0004		0.0004		0.0004

		A3-9		Leakage and Crosstalk		0.00		0.00		0.00		Gaussian		1.00		1		0.00		0.00		0.00				0		0		0

		A3-10		Amplitude Non-Linearity		0.04		0.04		0.04		Gaussian		1.00		1		0.04		0.04		0.04				0.0016		0.0016		0.0016

		A3-11		Amplitude and Phase Shift in rotary joints		0.00		0.00		0.00		Gaussian		1.00		1		0.00		0.00		0.00				0		0		0

		A3-12		Channel Balance Amplitude and Phase		0.00		0.00		0.00		Gaussian		1.00		1		0.00		0.00		0.00				0		0		0

		A3-13		Probe Polarization Amplitude and Phase		0.00		0.00		0.00		Gaussian		1.00		1		0.00		0.00		0.00				0.00000001		0.00000001		0.00000001

		A3-14		Probe Pattern Knowledge		0.00		0.00		0.00		Gaussian		1.00		1		0.00		0.00		0.00				0		0		0

		A3-15		Multiple Reflections		0.00		0.00		0.00		Gaussian		1.00		1		0.00		0.00		0.00				0		0		0

		A3-16		Room Scattering		0.09		0.09		0.09		Gaussian		1.00		1		0.09		0.09		0.09				0.0081		0.0081		0.0081

		A3-17		DUT support Scattering		0.00		0.00		0.00		Gaussian		1.00		1		0.00		0.00		0.00				0		0		0

		A3-21		Positioning		0.03		0.03		0.03		Rectangular		1.73		1		0.02		0.02		0.02				0.0003007117		0.0003007117		0.0003007117

		A3-22		Probe Array Uniformity		0.06		0.06		0.06		Gaussian		1.00		1		0.06		0.06		0.06				0.003025		0.003025		0.003025

		A3-23		Mismatch of receiver chain 		0.28		0.28		0.28		U-Shaped		1.41		1		0.20		0.20		0.20				0.0405693879		0.0405693879		0.0405693879

		A3-24		Insertion loss of receiver chain		0.00		0.00		0.00		Gaussian		1.00		1		0.00		0.00		0.00				0		0		0

		A3-25		Uncertainty of the absolute gain of the probe antenna		0.00		0.00		0.00		Gaussian		1.00		1		0.00		0.00		0.00				0		0		0

		C1-1		RF power measurement equipment (e.g. spectrum analyzer, power meter)		0.14		0.26		0.26		Gaussian		1.00		1		0.14		0.26		0.26				0.0196		0.0676		0.0676

		A3-26		Measurement repeatability - positioning repeatability		0.15		0.15		0.15		Gaussian		1.00		1		0.15		0.15		0.15				0.0225		0.0225		0.0225

		A3-33		Test system frequency flatness		0.25		0.25		0.25		Gaussian 		1.00		1		0.25		0.25		0.25				0.0625		0.0625		0.0625

		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				0.0169		0.04		0.04

		A3-27		Mismatch of receiver chain		0.00		0.00		0.00		Gaussian		1.00		1		0.00		0.00		0.00				0		0		0

		A3-28		Insertion loss of receiver chain		0.00		0.00		0.00		Gaussian		1.00		1		0.00		0.00		0.00				0		0		0

		A3-29		Mismatch in the connection of the calibration antenna		0.02		0.02		0.02		U-Shaped		1.41		1		0.01		0.01		0.01				0.0002011971		0.0002011971		0.0002011971

		A3-30		Influence of the calibration antenna feed cable		0.00		0.00		0.00		Gaussian		1.00		1		0.00		0.00		0.00				0		0		0

		A3-31		Influence of the probe antenna cable		0.00		0.00		0.00		Gaussian		1.00		1		0.00		0.00		0.00				0		0		0

		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				0.0841		0.0625		0.0625

		A3-32		Short term repeatability		0.09		0.09		0.09		Gaussian		1.00		1		0.09		0.09		0.09				0.007744		0.007744		0.007744

		Combined standard uncertainty (1σ) [dB]																0.52		0.56		0.56				0.5172429861		0.5630633238		0.5630633238				Nok: As there is a significant difference between the new and old  MU values, further checking is needed. A suggestion is to keep these values in [].

		Expanded uncertainty (1.96σ - confidence interval of 95 %) [dB]																1.01		1.10		1.10				1.0137962527		1.1036041147		1.1036041147

		TRP Summation error																0.75		0.75		0.75				same as in-band power (as stated in 37.843, although some correctiuons to in-band power mena value is a little different)

		Total MU																1.26		1.33		1.33





		Reference to In-band TRP is used in TR

		Plane wave synthesiser																								rms calculations

		UID		Uncertainty source		Uncertainty value						Distribution of the probability		Divisor based on distribution shape		ci		Standard uncertainty ui [dB]

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

		Stage 2: DUT measurement

		A7-1a		Misalignment DUT & pointing error		0.10		0.10		0.10		Rectangular		1.73		1		0.06		0.06		0.06				0.0033333333		0.0033333333		0.0033333333

		C1-1		RF power measurement equipment (e.g. spectrum analyzer, power meter)		0.14		0.26		0.26		Gaussian		1.00		1		0.14		0.26		0.26				0.0196		0.0676		0.0676

		A7-2a		Longitudinal position uncertainty (i.e. standing wave and imperfect field synthesis) for DUT antenna		0.05		0.14		0.14		Rectangular		1.73		1		0.03		0.08		0.08				0.0008333333		0.0065333333		0.0065333333

		A7-3		RF leakage (calibration antenna connector terminated)		0.09		0.09		0.09		Gaussian		1.00		1		0.09		0.09		0.09				0.007396		0.007396		0.007396

		A7-4a		QZ ripple with DUT		0.42		0.43		0.43		Rectangular		1.73		1		0.24		0.25		0.25				0.0588		0.0616333333		0.0616333333

		A7-5		Miscellaneous Uncertainty		0.00		0.00		0.00		Gaussian		1.00		1		0.00		0.00		0.00				0		0		0

		A7-14		System non-linearity		0.06		0.06		0.06		Rectangular		1.73		1		0.04		0.04		0.04				0.0012813333		0.0012813333		0.0012813333

		A7-13		Frequency Flatness		0.13		0.13		0.13		Rectangular		1.73		1		0.08		0.08		0.08				0.0056333333		0.0056333333		0.0056333333

		Stage 1: Calibration measurement																								0		0		0

		C1-3		Uncertainty of the network analyzer		0.13		0.20		0.20		Gaussian		1.00		1		0.13		0.20		0.20				0.0169		0.04		0.04

		A7-6		Mismatch (i.e. reference antenna, network analyser and reference cable)		0.13		0.33		0.33		U-shaped		1.41		1		0.09		0.23		0.23				0.0080645		0.0528125		0.0528125

		A7-7		Insertion loss variation 		0.18		0.18		0.18		Rectangular		1.73		1		0.10		0.10		0.10				0.0108		0.0108		0.0108

		A7-3		RF leakage (calibration antenna connector terminated)		0.09		0.09		0.09		Gaussian		1.00		1		0.09		0.09		0.09				0.007396		0.007396		0.007396

		A7-8		Influence of the calibration antenna feed cable		0.10		0.10		0.10		Rectangular		1.73		1		0.06		0.06		0.06				0.0035363333		0.0036053333		0.0036053333

		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				0.0841		0.0625		0.0625

		A7-9		Misalignment of positioning system		0.00		0.00		0.00		Exp. normal 		2.00		1		0.00		0.00		0.00				0		0		0

		A7-1b		Misalignment of calibration antenna & pointing error		0.05		0.05		0.05		Rectangular		1.73		1		0.03		0.03		0.03				0.0008333333		0.0008333333		0.0008333333

		A7-10		Rotary joints		0.00		0.00		0.00		U-shaped		1.73		1		0.00		0.00		0.00				0		0		0

		A7-2b		Longitudinal position uncertainty (i.e. standing wave and imperfect field synthesis) for calibration antenna		0.12		0.12		0.12		Rectangular		1.73		1		0.07		0.07		0.07				0.0048		0.0048		0.0048

		A7-4a		QZ ripple with calibration antenna		0.20		0.20		0.20		Rectangular		1.73		1		0.12		0.12		0.12				0.0133333333		0.0133333333		0.0133333333

		A7-11		Switching uncertainty		0.02		0.02		0.02		Rectangular		1.73		1		0.01		0.01		0.01				0.0001333333		0.0001333333		0.0001333333

		A7-12		Field repeatability		0.06		0.12		0.12		Gaussian		1.00		1		0.06		0.12		0.12				0.0036		0.0144		0.0144

		Combined standard uncertainty (1σ) [dB]																0.50		0.60		0.60				0.5003740268		0.603344429		0.603344429

		Expanded uncertainty (1.96σ - confidence interval of 95 %) [dB]																0.98		1.18		1.18				0.9807330925		1.1825550808		1.1825550808

		TRP Summation error																0.75		0.75		0.75

		Total MU																1.23		1.40		1.40				same as current R&S sheet



		Table 11.4.5.3-1: Reverberation chamber MU value derivation for OTA OBUE

		Reverberation Chamber																								rms calculations

		UID		Uncertainty source		Uncertainty value						Distribution of the probability		Divisor based on distribution shape		ci		Standard uncertainty ui [dB]

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

		Stage 2: DUT measurement

		C1-1		RF power measurement equipment (e.g. spectrum analyzer, power meter)		0.14		0.26		0.26		Gaussian		1.00		1		0.14		0.26		0.26				0.0196		0.0676		0.0676

		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				0.02		0.02		0.02

		A6-2		Random uncertainty		0.10		0.10		0.10		Rectangular		1.73		1		0.06		0.06		0.06				0.0033333333		0.0033333333		0.0033333333

		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				0.04		0.04		0.04

		A6-4		Mean value estimation of reference antenna radiation efficiency		0.15		0.15		0.15		Gaussian		1.00		1		0.15		0.15		0.15				0.0225		0.0225		0.0225

		C1-3		Uncertainty of the Network Analyzer		0.20		0.20		0.20		Gaussian		1.00		1		0.20		0.20		0.20				0.04		0.04		0.04

		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				0.04		0.04		0.04

		A6-6		Mean value estimation of transfer function		0.27		0.27		0.27		Gaussian		1.00		1		0.27		0.27		0.27				0.0729		0.0729		0.0729

		A6-7		Uniformity of transfer function		0.50		0.50		0.50		Gaussian		1.00		1		0.50		0.50		0.50				0.25		0.25		0.25

		Combined standard uncertainty (1σ) [dB]																0.71		0.75		0.75				0.7129749879		0.7458775592		0.7458775592

		Expanded uncertainty (1.96σ - confidence interval of 95 %) [dB]																1.40		1.46		1.46				1.3974309762		1.4619200161		1.4619200161

																										same as 37.843
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NF - removed A3-18-20 as per email 11/2/20




SEM

				chamber		Expanded uncertainty [dB]																												Review comments (RAN4#94)

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

				Indoor anechoic		1.15		1.30		1.30

				CATR		1.39		1.51		1.51

				Near field		1.26		1.33		1.33

				1D CATR

				Plane wave sythesiser		1.23		1.40		1.40

				Reverberation Chamber		1.40		1.46		1.46

				Common maximum accepted test system uncertainty		1.80		2.00		2.00		*note 38.817-02 has an error in this section the values are 1.4 and 1.5 but 38.141-2 is ok





		Table 11.5.2.3-1: IAC MU value derivation for for OTA SEM

		Indoor anechoic																								rms calculations

		UID		Uncertainty source		Uncertainty value						Distribution of the probability		Divisor based on distribution shape		ci		Standard uncertainty ui [dB]

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

		Stage 2: DUT measurement

		A1-1		Positioning misalignment between the AAS BS and the reference antenna		0.03		0.03		0.03		Rectangular		1.73		1		0.02		0.02		0.02				0.0003		0.0003		0.0003

		A1-2		Pointing misalignment between the AAS BS and the receiving antenna		0.30		0.30		0.30		Rectangular		1.73		1		0.17		0.17		0.17				0.03		0.03		0.03

		A1-3		Quality of quiet zone		0.10		0.10		0.10		Gaussian		1.00		1		0.10		0.10		0.10				0.01		0.01		0.01

		A1-4a		Polarization mismatch between the AAS BS and the receiving antenna		0.01		0.01		0.01		Rectangular		1.73		1		0.01		0.01		0.01				0.0000333333		0.0000333333		0.0000333333

		A1-5		Mutual coupling between the AAS BS and the receiving antenna		0.00		0.00		0.00		Rectangular		1.73		1		0.00		0.00		0.00				0		0		0

		A1-6		Phase curvature		0.05		0.05		0.05		Gaussian		1.00		1		0.05		0.05		0.05				0.0025		0.0025		0.0025

		C1-1		RF power measurement equipment (e.g. spectrum analyzer, power meter)		0.14		0.26		0.26		Gaussian		1.00		1		0.14		0.26		0.26				0.0196		0.0676		0.0676

		A1-7		Impedance mismatch in the receiving chain		0.14		0.33		0.33		U-shaped		1.41		1		0.10		0.23		0.23				0.0098		0.05445		0.05445

		A1-8		Random uncertainty		0.10		0.10		0.10		Rectangular		1.73		1		0.06		0.06		0.06				0.0033333333		0.0033333333		0.0033333333

		Stage 1: Calibration measurement																								0		0		0

		A1-9		Impedance mismatch between the receiving antenna and the network analyzer		0.05		0.05		0.05		U-shaped		1.41		1		0.04		0.04		0.04				0.00125		0.00125		0.00125

		A1-10		Positioning and pointing misalignment between the reference antenna and the receiving antenna		0.01		0.01		0.01		Rectangular		1.73		1		0.01		0.01		0.01				0.0000333333		0.0000333333		0.0000333333

		A1-11		Impedance mismatch between the reference antenna and the network analyzer.		0.05		0.05		0.05		U-shaped		1.41		1		0.04		0.04		0.04				0.00125		0.00125		0.00125

		A1-3		Quality of quiet zone		0.10		0.10		0.10		Gaussian		1.00		1		0.10		0.10		0.10				0.01		0.01		0.01

		A1-4b		Polarization mismatch between the reference antenna and the receiving antenna		0.01		0.01		0.01		Rectangular		1.73		1		0.01		0.01		0.01				0.0000333333		0.0000333333		0.0000333333

		A1-5		Mutual coupling between the reference antenna and the receiving antenna		0.00		0.00		0.00		Rectangular		1.73		1		0.00		0.00		0.00				0		0		0

		A1-6		Phase curvature		0.05		0.05		0.05		Gaussian		1.00		1		0.05		0.05		0.05				0.0025		0.0025		0.0025

		C1-3		Uncertainty of the network analyzer		0.13		0.20		0.20		Gaussian		1.00		1		0.13		0.20		0.20				0.0169		0.04		0.04

		A1-12		Influence of the reference antenna feed cable		0.05		0.05		0.05		Rectangular		1.73		1		0.03		0.03		0.03				0.0008333333		0.0008333333		0.0008333333

		A1-13		Reference antenna feed cable loss measurement uncertainty		0.06		0.06		0.06		Gaussian		1.00		1		0.06		0.06		0.06				0.0036		0.0036		0.0036

		A1-14		Influence of the receiving antenna feed cable		0.05		0.05		0.05		Rectangular		1.73		1		0.03		0.03		0.03				0.0008333333		0.0008333333		0.0008333333

		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				0.0841		0.0625		0.0625

		A1-15		Uncertainty of the absolute gain of the receiving antenna		0.00		0.00		0.00		Rectangular		1.73		1		0.00		0.00		0.00				0		0		0

		Combined standard uncertainty (1σ) [dB]																0.44		0.54		0.54				0.4437341546		0.5394905004		0.5394905004

		Expanded uncertainty (1.96σ - confidence interval of 95 %) [dB]																0.87		1.06		1.06				0.8697189431		1.0574013807		1.0574013807

		TRP Summation error																0.75		0.75		0.75

		Total MU																1.15		1.30		1.30



		Table 11.5.3.3-1: CATR MU value derivation for OTA SEM

		CATR																								rms calculations

		UID		Uncertainty source		Uncertainty value						Distribution of the probability		Divisor based on distribution shape		ci		Standard uncertainty ui [dB]

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

		Stage 2: DUT measurement

		A2-18		Misalignment DUT & pointing error for TRP		0.30		0.30		0.30		Rectangular		1.73		1		0.17		0.17		0.17				0.03		0.03		0.03

		C1-1		RF power measurement equipment (e.g. spectrum analyzer, power meter)		0.14		0.26		0.26		Gaussian		1.00		1		0.14		0.26		0.26				0.0196		0.0676		0.0676

		A2-2a		Standing wave between DUT and test range antenna		0.21		0.21		0.21		U-shaped		1.41		1		0.15		0.15		0.15				0.02205		0.02205		0.02205

		A2-3		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				0.00000144		0.00000144		0.00000144

		A2-4a		QZ ripple DUT		0.09		0.09		0.09		Gaussian 		1.00		1		0.09		0.09		0.09				0.00861184		0.00861184		0.00861184

		A2-12		Frequency flatness		0.25		0.25		0.25		Gaussian 		1.00		1		0.25		0.25		0.25				0.0625		0.0625		0.0625

		Stage 1: Calibration measurement																								0		0		0

		C1-3		Uncertainty of the network analyzer		0.13		0.20		0.20		Gaussian		1.00		1		0.13		0.20		0.20				0.0169		0.04		0.04

		A2-5		Mismatch of receiver chain		0.13		0.33		0.33		U-shaped		1.41		1		0.09		0.23		0.23				0.0080645		0.0528125		0.0528125

		A2-6		Insertion loss variation of receiver chain		0.18		0.18		0.18		Rectangular		1.73		1		0.10		0.10		0.10				0.0108		0.0108		0.0108

		A2-3		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				0.00000144		0.00000144		0.00000144

		A2-7		Influence of the calibration antenna feed cable:		0.02		0.02		0.02		U-shaped		1.41		1		0.02		0.02		0.02				0.000242		0.000242		0.000242

		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				0.0841		0.0625		0.0625

		A2-8		Misalignment positioning system		0.00		0.00		0.00		Exp. normal 		2.00		1		0.00		0.00		0.00				0		0		0

		A2-1b		Misalignment of calibration antenna and test range antenna		0.50		0.50		0.50		Exp. normal		2.00		1		0.25		0.25		0.25				0.0625		0.0625		0.0625

		A2-9		Rotary Joints		0.05		0.05		0.05		U-shaped		1.41		1		0.03		0.03		0.03				0.001152		0.001152		0.001152

		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				0.00405		0.00405		0.00405

		A2-4b		QZ ripple calibration antenna		0.01		0.01		0.01		Gaussian		1.00		1		0.01		0.01		0.01				0.000081		0.000081		0.000081

		A2-11		Switching uncertainty		0.26		0.26		0.26		Rectangular		1.73		1		0.15		0.15		0.15				0.0225333333		0.0225333333		0.0225333333

		Combined standard uncertainty (1σ) [dB]																0.59		0.67		0.67				0.5942958466		0.6689062366		0.6689062366

		Expanded uncertainty (1.96σ - confidence interval of 95 %) [dB]																1.16		1.31		1.31				1.1648198594		1.3110562237		1.3110562237

		TRP Summation error																0.75		0.75		0.75

		Total MU																1.39		1.51		1.51





		Reference to In-band TRP is used in TR

		Near field																								rms calculations

		UID		Uncertainty source		Uncertainty value						Distribution of the probability		Divisor based on distribution shape		ci		Standard uncertainty ui [dB]

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

		Stage 2: DUT measurement

		A3-1		Axes Intersection		0.00		0.00		0.00		Gaussian		1.00		1		0.00		0.00		0.00				0		0		0

		A3-2		Axes Orthogonality		0.00		0.00		0.00		Gaussian		1.00		1		0.00		0.00		0.00				0		0		0

		A3-3		Horizontal Pointing		0.00		0.00		0.00		Gaussian		1.00		1		0.00		0.00		0.00				0		0		0

		A3-4		Probe Vertical Position		0.00		0.00		0.00		Gaussian		1.00		1		0.00		0.00		0.00				0		0		0

		A3-5		Probe H/V pointing		0.00		0.00		0.00		Gaussian		1.00		1		0.00		0.00		0.00				0		0		0

		A3-6		Measurement Distance		0.00		0.00		0.00		Gaussian		1.00		1		0.00		0.00		0.00				0		0		0

		A3-7		Amplitude and Phase Drift		0.00		0.00		0.00		Gaussian		1.00		1		0.00		0.00		0.00				0		0		0

		A3-8		Amplitude and Phase Noise		0.02		0.02		0.02		Gaussian		1.00		1		0.02		0.02		0.02				0.0004		0.0004		0.0004

		A3-9		Leakage and Crosstalk		0.00		0.00		0.00		Gaussian		1.00		1		0.00		0.00		0.00				0		0		0

		A3-10		Amplitude Non-Linearity		0.04		0.04		0.04		Gaussian		1.00		1		0.04		0.04		0.04				0.0016		0.0016		0.0016

		A3-11		Amplitude and Phase Shift in rotary joints		0.00		0.00		0.00		Gaussian		1.00		1		0.00		0.00		0.00				0		0		0

		A3-12		Channel Balance Amplitude and Phase		0.00		0.00		0.00		Gaussian		1.00		1		0.00		0.00		0.00				0		0		0

		A3-13		Probe Polarization Amplitude and Phase		0.00		0.00		0.00		Gaussian		1.00		1		0.00		0.00		0.00				0.00000001		0.00000001		0.00000001

		A3-14		Probe Pattern Knowledge		0.00		0.00		0.00		Gaussian		1.00		1		0.00		0.00		0.00				0		0		0

		A3-15		Multiple Reflections		0.00		0.00		0.00		Gaussian		1.00		1		0.00		0.00		0.00				0		0		0

		A3-16		Room Scattering		0.09		0.09		0.09		Gaussian		1.00		1		0.09		0.09		0.09				0.0081		0.0081		0.0081

		A3-17		DUT support Scattering		0.00		0.00		0.00		Gaussian		1.00		1		0.00		0.00		0.00				0		0		0

		A3-21		Positioning		0.03		0.03		0.03		Rectangular		1.73		1		0.02		0.02		0.02				0.0003007117		0.0003007117		0.0003007117

		A3-22		Probe Array Uniformity		0.06		0.06		0.06		Gaussian		1.00		1		0.06		0.06		0.06				0.003025		0.003025		0.003025

		A3-23		Mismatch of receiver chain 		0.28		0.28		0.28		U-Shaped		1.41		1		0.20		0.20		0.20				0.0405693879		0.0405693879		0.0405693879

		A3-24		Insertion loss of receiver chain		0.00		0.00		0.00		Gaussian		1.00		1		0.00		0.00		0.00				0		0		0

		A3-25		Uncertainty of the absolute gain of the probe antenna		0.00		0.00		0.00		Gaussian		1.00		1		0.00		0.00		0.00				0		0		0

		C1-1		RF power measurement equipment (e.g. spectrum analyzer, power meter)		0.14		0.26		0.26		Gaussian		1.00		1		0.14		0.26		0.26				0.0196		0.0676		0.0676

		A3-26		Measurement repeatability - positioning repeatability		0.15		0.15		0.15		Gaussian		1.00		1		0.15		0.15		0.15				0.0225		0.0225		0.0225

		A3-33		Test system frequency flatness		0.25		0.25		0.25		Gaussian 		1.00		1		0.25		0.25		0.25				0.0625		0.0625		0.0625

		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				0.0169		0.04		0.04

		A3-27		Mismatch of receiver chain		0.00		0.00		0.00		Gaussian		1.00		1		0.00		0.00		0.00				0		0		0

		A3-28		Insertion loss of receiver chain		0.00		0.00		0.00		Gaussian		1.00		1		0.00		0.00		0.00				0		0		0

		A3-29		Mismatch in the connection of the calibration antenna		0.02		0.02		0.02		U-Shaped		1.41		1		0.01		0.01		0.01				0.0002011971		0.0002011971		0.0002011971

		A3-30		Influence of the calibration antenna feed cable		0.00		0.00		0.00		Gaussian		1.00		1		0.00		0.00		0.00				0		0		0

		A3-31		Influence of the probe antenna cable		0.00		0.00		0.00		Gaussian		1.00		1		0.00		0.00		0.00				0		0		0

		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				0.0841		0.0625		0.0625

		A3-32		Short term repeatability		0.09		0.09		0.09		Gaussian		1.00		1		0.09		0.09		0.09				0.007744		0.007744		0.007744

		Combined standard uncertainty (1σ) [dB]																0.52		0.56		0.56				0.5172429861		0.5630633238		0.5630633238

		Expanded uncertainty (1.96σ - confidence interval of 95 %) [dB]																1.01		1.10		1.10				1.0137962527		1.1036041147		1.1036041147

		TRP Summation error																0.75		0.75		0.75

		Total MU																1.26		1.33		1.33

		Stage 1: Calibration measurement																								0		0		0



		Reference to In-band TRP is used in TR

		Plane wave synthesiser																								rms calculations

		UID		Uncertainty source		Uncertainty value						Distribution of the probability		Divisor based on distribution shape		ci		Standard uncertainty ui [dB]

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

		Stage 2: DUT measurement

		A7-1a		Misalignment DUT & pointing error		0.10		0.10		0.10		Rectangular		1.73		1		0.06		0.06		0.06				0.0033333333		0.0033333333		0.0033333333

		C1-1		RF power measurement equipment (e.g. spectrum analyzer, power meter)		0.14		0.26		0.26		Gaussian		1.00		1		0.14		0.26		0.26				0.0196		0.0676		0.0676

		A7-2a		Longitudinal position uncertainty (i.e. standing wave and imperfect field synthesis) for DUT antenna		0.05		0.14		0.14		Rectangular		1.73		1		0.03		0.08		0.08				0.0008333333		0.0065333333		0.0065333333

		A7-3		RF leakage (calibration antenna connector terminated)		0.09		0.09		0.09		Gaussian		1.00		1		0.09		0.09		0.09				0.007396		0.007396		0.007396

		A7-4a		QZ ripple with DUT		0.42		0.43		0.43		Rectangular		1.73		1		0.24		0.25		0.25				0.0588		0.0616333333		0.0616333333

		A7-5		Miscellaneous Uncertainty		0.00		0.00		0.00		Gaussian		1.00		1		0.00		0.00		0.00				0		0		0

		A7-14		System non-linearity		0.06		0.06		0.06		Rectangular		1.73		1		0.04		0.04		0.04				0.0012813333		0.0012813333		0.0012813333

		A7-13		Frequency Flatness		0.13		0.13		0.13		Rectangular		1.73		1		0.08		0.08		0.08				0.0056333333		0.0056333333		0.0056333333

		Stage 1: Calibration measurement																								0		0		0

		C1-3		Uncertainty of the network analyzer		0.13		0.20		0.20		Gaussian		1.00		1		0.13		0.20		0.20				0.0169		0.04		0.04

		A7-6		Mismatch (i.e. reference antenna, network analyser and reference cable)		0.13		0.33		0.33		U-shaped		1.41		1		0.09		0.23		0.23				0.0080645		0.0528125		0.0528125

		A7-7		Insertion loss variation 		0.18		0.18		0.18		Rectangular		1.73		1		0.10		0.10		0.10				0.0108		0.0108		0.0108

		A7-3		RF leakage (calibration antenna connector terminated)		0.09		0.09		0.09		Gaussian		1.00		1		0.09		0.09		0.09				0.007396		0.007396		0.007396

		A7-8		Influence of the calibration antenna feed cable		0.10		0.10		0.10		Rectangular		1.73		1		0.06		0.06		0.06				0.0035363333		0.0036053333		0.0036053333

		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				0.0841		0.0625		0.0625

		A7-9		Misalignment of positioning system		0.00		0.00		0.00		Exp. normal 		2.00		1		0.00		0.00		0.00				0		0		0

		A7-1b		Misalignment of calibration antenna & pointing error		0.05		0.05		0.05		Rectangular		1.73		1		0.03		0.03		0.03				0.0008333333		0.0008333333		0.0008333333

		A7-10		Rotary joints		0.00		0.00		0.00		U-shaped		1.73		1		0.00		0.00		0.00				0		0		0

		A7-2b		Longitudinal position uncertainty (i.e. standing wave and imperfect field synthesis) for calibration antenna		0.12		0.12		0.12		Rectangular		1.73		1		0.07		0.07		0.07				0.0048		0.0048		0.0048

		A7-4a		QZ ripple with calibration antenna		0.20		0.20		0.20		Rectangular		1.73		1		0.12		0.12		0.12				0.0133333333		0.0133333333		0.0133333333

		A7-11		Switching uncertainty		0.02		0.02		0.02		Rectangular		1.73		1		0.01		0.01		0.01				0.0001333333		0.0001333333		0.0001333333

		A7-12		Field repeatability		0.06		0.12		0.12		Gaussian		1.00		1		0.06		0.12		0.12				0.0036		0.0144		0.0144

		Combined standard uncertainty (1σ) [dB]																0.50		0.60		0.60				0.5003740268		0.603344429		0.603344429

		Expanded uncertainty (1.96σ - confidence interval of 95 %) [dB]																0.98		1.18		1.18				0.9807330925		1.1825550808		1.1825550808

		TRP Summation error																0.75		0.75		0.75

		Total MU																1.23		1.40		1.40



		Table 11.5.5.3-1: Reverberation chamber MU value derivation for OTA SEM

		Reverberation Chamber																								rms calculations

		UID		Uncertainty source		Uncertainty value						Distribution of the probability		Divisor based on distribution shape		ci		Standard uncertainty ui [dB]

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

		Stage 2: DUT measurement

		C1-1		RF power measurement equipment (e.g. spectrum analyzer, power meter)		0.14		0.26		0.26		Gaussian		1.00		1		0.14		0.26		0.26				0.0196		0.0676		0.0676

		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				0.02		0.02		0.02

		A6-2		Random uncertainty		0.10		0.10		0.10		Rectangular		1.73		1		0.06		0.06		0.06				0.0033333333		0.0033333333		0.0033333333

		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				0.04		0.04		0.04

		A6-4		Mean value estimation of reference antenna radiation efficiency		0.15		0.15		0.15		Gaussian		1.00		1		0.15		0.15		0.15				0.0225		0.0225		0.0225

		C1-3		Uncertainty of the Network Analyzer		0.20		0.20		0.20		Gaussian		1.00		1		0.20		0.20		0.20				0.04		0.04		0.04

		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				0.04		0.04		0.04

		A6-6		Mean value estimation of transfer function		0.27		0.27		0.27		Gaussian		1.00		1		0.27		0.27		0.27				0.0729		0.0729		0.0729

		A6-7		Uniformity of transfer function		0.50		0.50		0.50		Gaussian		1.00		1		0.50		0.50		0.50				0.25		0.25		0.25

		Combined standard uncertainty (1σ) [dB]																0.71		0.75		0.75				0.7129749879		0.7458775592		0.7458775592

		Expanded uncertainty (1.96σ - confidence interval of 95 %) [dB]																1.40		1.46		1.46				1.3974309762		1.4619200161		1.4619200161



Notes
Thsi is same as OBUE - thay can probably be merged
check 11/2/20
NF - removed A3-18-20 as per email 11/2/20




OOB EM

						Expanded uncertainty [dB]																																								Review comments (RAN4#94)

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

				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





		Table 12.2.2.3-1: General directional chamber MU value derivation for the TX spurious emissions, FR1

		General Directional Chamber																																rms calculations

		UID		Uncertainty source		Uncertainty value						Distribution of the probability		Divisor based on distribution shape		ci		Standard uncertainty ui [dB]

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

		Stage 2: DUT measurement

		A5-1		Positioning misalignment between the AAS BS and the reference antenna		0.03		0.03		0.03		Rectangular		1.73		1		0.02		0.02		0.02												0.0003		0.0003		0.0003

		A5-2		Pointing misalignment between the AAS BS and the receiving antenna		0.00		0.00		0.00		Rectangular		1.73		1		0.00		0.00		0.00												0		0		0

		A5-3		Quality of quiet zone		0.10		0.10		0.10		Gaussian		1.00		1		0.10		0.10		0.10												0.01		0.01		0.01

		A5-4a		Polarization mismatch between the AAS BS and the receiving antenna		0.01		0.01		0.01		Rectangular		1.73		1		0.01		0.01		0.01												0.0000333333		0.0000333333		0.0000333333

		A5-5a		Mutual coupling between the AAS BS and the receiving antenna		0.00		0.00		0.00		Rectangular		1.73		1		0.00		0.00		0.00												0		0		0

		A5-6a		Phase curvature		0.05		0.05		0.05		Gaussian		1.00		1		0.05		0.05		0.05												0.0025		0.0025		0.0025

		C3-3		Transmitter mandatory spurious emissions - Conducted Uncertainty (minus miss match)		1.00		2.00		2.00		Gaussian		1.00		1		1.00		2.00		2.00												1		4		4

		A5-7		Impedance mismatch in the receiving chain		0.20		0.45		0.45		U-shaped		1.41		1		0.14		0.32		0.32												0.02		0.10125		0.10125

		A5-8		Random uncertainty		0.10		0.10		0.10		Rectangular		1.73		1		0.06		0.06		0.06												0.0033333333		0.0033333333		0.0033333333

		A5-17		Measurement antenna frequency variation		0.10		0.10		0.10		Rectangular		1.73		1		0.06		0.06		0.06												0.0033333333		0.0033333333		0.0033333333

		A5-18		FSPL estimation error		0.00		0.00		0.00		Gaussian		1.00		1		0.00		0.00		0.00												0		0		0

		A5-16		Test system frequency flatness		0.25		0.25		0.25		Gaussian		1.00		1		0.25		0.25		0.25												0.0625		0.0625		0.0625

		Stage 1: Calibration measurement																																0		0		0

		A5-9		Impedance mismatch between the receiving antenna and the network analyzer		0.05		0.05		0.05		U-shaped		1.41		1		0.04		0.04		0.04												0.00125		0.00125		0.00125

		A5-10		Positioning and pointing misalignment between the reference antenna and the receiving antenna		0.01		0.01		0.01		Rectangular		1.73		1		0.01		0.01		0.01												0.0000333333		0.0000333333		0.0000333333

		A5-11		Impedance mismatch between the reference antenna and the network analyzer.		0.05		0.05		0.05		U-shaped		1.41		1		0.04		0.04		0.04												0.00125		0.00125		0.00125

		A5-3		Quality of quiet zone		0.10		0.10		0.10		Gaussian		1.00		1		0.10		0.10		0.10												0.01		0.01		0.01

		A5-4b		Polarization mismatch for reference antenna		0.01		0.01		0.01		Rectangular		1.73		1		0.01		0.01		0.01												0.0000333333		0.0000333333		0.0000333333

		A5-5b		Mutual coupling between the reference antenna and the receiving antenna		0.00		0.00		0.00		Rectangular		1.73		1		0.00		0.00		0.00												0		0		0

		A5-6b		Phase curvature		0.05		0.05		0.05		Gaussian		1.00		1		0.05		0.05		0.05												0.0025		0.0025		0.0025

		C1-3		Uncertainty of the network analyzer		0.13		0.20		0.20		Gaussian		1.00		1		0.13		0.20		0.20												0.0169		0.04		0.04

		A5-12		Influence of the reference antenna feed cable		0.05		0.05		0.05		Rectangular		1.73		1		0.03		0.03		0.03												0.0008333333		0.0008333333		0.0008333333

		A5-13		Reference antenna feed cable loss measurement uncertainty		0.06		0.06		0.06		Gaussian		1.00		1		0.06		0.06		0.06												0.0036		0.0036		0.0036

		A5-14		Influence of the receiving antenna feed cable		0.05		0.05		0.05		Rectangular		1.73		1		0.03		0.03		0.03												0.0008333333		0.0008333333		0.0008333333

		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												0.0841		0.0625		0.0625

		A5-15		Uncertainty of the absolute gain of the receiving antenna		0.00		0.00		0.00		Rectangular		1.73		1		0.00		0.00		0.00												0		0		0

		Combined standard uncertainty (1σ) [dB]																1.11		2.08		2.08												1.1060440015		2.0751104388		2.0751104388

		Expanded uncertainty (1.96σ - confidence interval of 95 %) [dB]																2.17		4.07		4.07												2.167846243		4.0672164601		4.0672164601

		TRP Summation error																0.75		0.75		0.75

		Total MU																2.29		4.14		4.14



																		same as 37.843



		Table 12.2.3.4-1: Reverberation Chamber MUperpoint value derivation for TX spurious emissions, 380 MHz – 198 GHz

		Reverberation Chamber (erros are same definitions as for in-bandvalues are consistant but wider freq range)																																rms calculations

		UID		Uncertainty source		Uncertainty value										Distribution of the probability		Divisor based on distribution shape		ci		Standard uncertainty ui [dB]

						380 MHz < f ≦ 3 GHz		3 GHz < f ≦ 6 GHz		6 GHz < f ≦ 12.75 GHz		12.75 GHz < f ≦ 19 GHz		19GHz<f ≤26GHz								380 MHz < f ≦ 3 GHz		3 GHz < f ≦ 6 GHz		6 GHz < f ≦ 12.75 GHz		12.75 GHz < f ≦ 19 GHz		19GHz<f ≤26GHz

		Stage 2: DUT measurement

		C1-1		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				0.0196		0.0676		0.0676		0.1369		0.1369

		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				0.02		0.02		0.10125		0.10125		0.10125

		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				0.0033333333		0.0033333333		0.0033333333		0.0033333333		0.0033333333

		Stage 1: Calibration measurement																																0		0		0		0		0

		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				0.25		0.25		0.25		0.25		0.25

		A6-4		Mean value estimation of reference antenna radiation 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				0.0729		0.0729		0.0729		0.0729		0.0729

		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				0.0169		0.04		0.04		0.04		0.04

		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				0.04		0.04		0.04		0.04		0.04

		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				0.0729		0.0729		0.0729		0.0729		0.0729

		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				2.25		2.25		2.25		2.25		2.25

		Combined standard uncertainty (1σ) [dB]																				1.66		1.68		1.70		1.72		1.72				1.6569952726		1.6783126447		1.7023464199		1.7225804287		1.7225804287

		Expanded uncertainty (1.96σ - confidence interval of 95 %) [dB]																				3.25		3.29		3.34		3.38		3.38				3.2477107342		3.2894927836		3.336598983		3.3762576402		3.3762576402



																																		same as TR 37.843



check 28/1/20
Directional chamber uses the conducted uncertainty value not the TE value, Reverb chamber uses TE value. Should they be the same or are systems sufficiently different that there is no need?
Reverb values are high eiter way.



RX EM

				chamber		Expanded uncertainty [dB]																																						Review comments (RAN4#94)

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

				General Directional Chamber		2.50		4.25		4.25

				Reverberation Chamber

				Common maximum accepted test system uncertainty		2.50		4.20		4.20





				Table 12.3.2.3-1: IAC MU value derivation for RX spurious emissions

		General Directional Chamber																																rms calculations

		UID		Uncertainty source		Uncertainty value						Distribution of the probability		Divisor based on distribution shape		ci		Standard uncertainty ui [dB]

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

		Stage 2: DUT measurement

		A5-1		Positioning misalignment between the AAS BS and the reference antenna		0.03		0.03		0.03		Rectangular		1.73		1		0.02		0.02		0.02												0.0003		0.0003		0.0003

		A5-2		Pointing misalignment between the AAS BS and the receiving antenna		0.00		0.00		0.00		Rectangular		1.73		1		0.00		0.00		0.00												0		0		0

		A5-3		Quality of quiet zone		0.10		0.10		0.10		Gaussian		1.00		1		0.10		0.10		0.10												0.01		0.01		0.01

		A5-4a		Polarization mismatch between the AAS BS and the receiving antenna		0.01		0.01		0.01		Rectangular		1.73		1		0.01		0.01		0.01												0.0000333333		0.0000333333		0.0000333333

		A5-5a		Mutual coupling between the AAS BS and the receiving antenna		0.00		0.00		0.00		Rectangular		1.73		1		0.00		0.00		0.00												0		0		0

		A5-6a		Phase curvature		0.05		0.05		0.05		Gaussian		1.00		1		0.05		0.05		0.05												0.0025		0.0025		0.0025

		C3-4		Receiver spurious emissions - Conducted Uncertainty (minus missmatch)		1.00		2.00		2.00		Gaussian		1.00		1		1.00		2.00		2.00												1		4		4

		A5-7		Impedance mismatch in the receiving chain		0.20		0.45		0.45		U-shaped		1.41		1		0.14		0.32		0.32												0.02		0.10125		0.10125

		A5-8		Random uncertainty		0.10		0.10		0.10		Rectangular		1.73		1		0.06		0.06		0.06												0.0033333333		0.0033333333		0.0033333333

		A5-17		Measurement antenna frequency variation		0.10		0.10		0.10		Rectangular		1.73		1		0.06		0.06		0.06												0.0033333333		0.0033333333		0.0033333333

		A5-18		FSPL estimation error		0.00		0.00		0.00		Gaussian		1.00		1		0.00		0.00		0.00												0		0		0

		A5-16		Test system frequency flatness		0.25		0.25		0.25		Gaussian		1.00		1		0.25		0.25		0.25												0.0625		0.0625		0.0625

		A5-19		Measurement system dynamic range uncertainty 		0.51		0.51		0.51		Gaussian		1.00		1		0.51		0.51		0.51												0.2601		0.2601		0.2601

		Stage 1: Calibration measurement																																0		0		0

		A5-9		Impedance mismatch between the receiving antenna and the network analyzer		0.05		0.05		0.05		U-shaped		1.41		1		0.04		0.04		0.04												0.00125		0.00125		0.00125

		A5-10		Positioning and pointing misalignment between the reference antenna and the receiving antenna		0.01		0.01		0.01		Rectangular		1.73		1		0.01		0.01		0.01												0.0000333333		0.0000333333		0.0000333333

		A5-11		Impedance mismatch between the reference antenna and the network analyzer.		0.05		0.05		0.05		U-shaped		1.41		1		0.04		0.04		0.04												0.00125		0.00125		0.00125

		A5-3		Quality of quiet zone		0.10		0.10		0.10		Gaussian		1.00		1		0.10		0.10		0.10												0.01		0.01		0.01

		A5-4b		Polarization mismatch for reference antenna		0.01		0.01		0.01		Rectangular		1.73		1		0.01		0.01		0.01												0.0000333333		0.0000333333		0.0000333333

		A5-5b		Mutual coupling between the reference antenna and the receiving antenna		0.00		0.00		0.00		Rectangular		1.73		1		0.00		0.00		0.00												0		0		0

		A5-6b		Phase curvature		0.05		0.05		0.05		Gaussian		1.00		1		0.05		0.05		0.05												0.0025		0.0025		0.0025

		C1-3		Uncertainty of the network analyzer		0.13		0.20		0.20		Gaussian		1.00		1		0.13		0.20		0.20												0.0169		0.04		0.04

		A5-12		Influence of the reference antenna feed cable		0.05		0.05		0.05		Rectangular		1.73		1		0.03		0.03		0.03												0.0008333333		0.0008333333		0.0008333333

		A5-13		Reference antenna feed cable loss measurement uncertainty		0.06		0.06		0.06		Gaussian		1.00		1		0.06		0.06		0.06												0.0036		0.0036		0.0036

		A5-14		Influence of the receiving antenna feed cable		0.05		0.05		0.05		Rectangular		1.73		1		0.03		0.03		0.03												0.0008333333		0.0008333333		0.0008333333

		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												0.0841		0.0625		0.0625

		A5-15		Uncertainty of the absolute gain of the receiving antenna		0.00		0.00		0.00		Rectangular		1.73		1		0.00		0.00		0.00												0		0		0

		Combined standard uncertainty (1σ) [dB]																1.22		2.14		2.14												1.2179627799		2.1368629655		2.1368629655

		Expanded uncertainty (1.96σ - confidence interval of 95 %) [dB]																2.39		4.19		4.19		same as 37.843										2.3872070487		4.1882514124		4.1882514124

		TRP Summation error																0.75		0.75		0.75

		Total MU																2.50		4.25		4.25









		Reverberation Chamber																																rms calculations

		UID		Uncertainty source		Uncertainty value										Distribution of the probability		Divisor based on distribution shape		ci		Standard uncertainty ui [dB]

						380 MHz < f ≦ 3 GHz		3 GHz < f ≦ 6 GHz		6 GHz < f ≦ 12.75 GHz		12.75 GHz < f ≦ 19 GHz		19GHz<f ≤26GHz								380 MHz < f ≦ 3 GHz		3 GHz < f ≦ 6 GHz		6 GHz < f ≦ 12.75 GHz		12.75 GHz < f ≦ 19 GHz		19GHz<f ≤26GHz

		Stage 2: DUT measurement

		Stage 1: Calibration measurement																																0		0		0		0		0

		Combined standard uncertainty (1σ) [dB]																				0.00		0.00		0.00		0.00		0.00				0		0		0		0		0

		Expanded uncertainty (1.96σ - confidence interval of 95 %) [dB]																				0.00		0.00		0.00		0.00		0.00				0		0		0		0		0























check 28/1/20
Uses conducted uncertainty not TE



COEX EM



				Table 12.3.3-1: Test system specific MU values for the Additional (coexistence) spurious emissions measurement

				chamber		Expanded uncertainty [dB]																												Review comments (RAN4#94)

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

				CATR		2.62		3.05		3.47

				Common maximum accepted test system uncertainty		2.60		3.00		3.50		* note. error in 38.817-02 3 to 4.2GHz is captured as 2.6dB, ok in 38.141-2. 4.2 to 6 GHZ as 3dB in TR but as 3.5dB in TS







		Table 12.4.2.3-1: CATR MU value derivation for additional (co-existanceexistence) OTA TX spurious emissions

		CATR																								rms calculations

		UID		Uncertainty source		Uncertainty value						Distribution of the probability		Divisor based on distribution shape		ci		Standard uncertainty ui [dB]

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

		Stage 2: DUT measurement

		A2-18		Misalignment DUT & pointing error for TRP		0.30		0.30		0.30		Rectangular		1.73		1		0.17		0.17		0.17				0.03		0.03		0.03

		C3-5		Additional (COEX) emssions - Condcuted Uncertainty (minus missmatch)		1.02		1.28		1.53		 Gaussian		1.00		1		1.02		1.28		1.53				1.0404		1.6384		2.3409

		A2-2a		Standing wave between DUT and test range antenna		0.21		0.21		0.21		U-shaped		1.41		1		0.15		0.15		0.15				0.02205		0.02205		0.02205

		A2-3		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				0.00000144		0.00000144		0.00000144

		A2-4a		QZ ripple DUT		0.09		0.09		0.09		Gaussian 		1.00		1		0.09		0.09		0.09				0.00861184		0.00861184		0.00861184

		A2-17		Measurement system dynamic range uncertainty 		0.51		0.51		0.51		Gaussian 		1.00		1		0.51		0.51		0.51				0.2601		0.2601		0.2601

		A2-12		Frequency flatness		0.25		0.25		0.25		Gaussian 		1.00		1		0.25		0.25		0.25				0.0625		0.0625		0.0625

		Stage 1: Calibration measurement																								0		0		0

		C1-3		Uncertainty of the network analyzer		0.13		0.20		0.20		Gaussian		1.00		1		0.13		0.20		0.20				0.0169		0.04		0.04

		A2-5		Mismatch of receiver chain		0.13		0.33		0.33		U-shaped		1.41		1		0.09		0.23		0.23				0.0080645		0.0528125		0.0528125

		A2-6		Insertion loss variation of receiver chain		0.18		0.18		0.18		Rectangular		1.73		1		0.10		0.10		0.10				0.0108		0.0108		0.0108

		A2-3		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				0.00000144		0.00000144		0.00000144

		A2-7		Influence of the calibration antenna feed cable:		0.02		0.02		0.02		U-shaped		1.41		1		0.02		0.02		0.02				0.000242		0.000242		0.000242

		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				0.0841		0.0625		0.0625

		A2-8		Misalignment positioning system		0.00		0.00		0.00		Exp. normal 		2.00		1		0.00		0.00		0.00				0		0		0

		A2-1b		Misalignment of calibration antenna and test range antenna		0.50		0.50		0.50		Exp. normal		2.00		1		0.25		0.25		0.25				0.0625		0.0625		0.0625

		A2-9		Rotary Joints		0.05		0.05		0.05		U-shaped		1.41		1		0.03		0.03		0.03				0.001152		0.001152		0.001152

		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				0.00405		0.00405		0.00405

		A2-4b		QZ ripple calibration antenna		0.01		0.01		0.01		Gaussian		1.00		1		0.01		0.01		0.01				0.000081		0.000081		0.000081

		A2-11		Switching uncertainty		0.26		0.26		0.26		Rectangular		1.73		1		0.15		0.15		0.15				0.0225333333		0.0225333333		0.0225333333

		Combined standard uncertainty (1σ) [dB]																1.28		1.51		1.73				1.2783143406		1.5094156331		1.7265096447

		Expanded uncertainty (1.96σ - confidence interval of 95 %) [dB]																2.51		2.96		3.38				2.5054961075		2.9584546408		3.3839589037

		TRP Summation error																0.75		0.75		0.75

		Total MU																2.62		3.05		3.47				same as 37.143



































































check 28/1/20
same as 37.843 - but teh pointing error is same as EIRP not TRP so inconsitant wioth latest update
Makes no difference to final value so use TRP value.. 
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sumarry



						Expanded uncertainty [dB]																																				A method exceeds agreed value

						IAC						CATR						NF						1D						PWS						Agreed value

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

				EIS		1.22		1.25		1.25		1.33		1.40		1.40		1.24		1.24		1.24		1.29		1.43		1.43		1.30		1.39		1.39		1.30		1.40		1.60						























TE

																								Review comments (RAN4#94)

				Test Equipment Errors

		UID		Instrument		Uncertainty value (for the prob dist type)						Probability distribution		divisor		Standard uncertainty σ (dB)

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

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

		C1-2		Uncertainty of the RF signal generator		0.46		0.46		0.46		Gaussian		1.00		0.46		0.46		0.46

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

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









IA-Er

				Indoor anachoic																								Review comments (RAN4#94)

								Uncertainty value						Distribution of the probability		Divisor based on distribution shape		ci		Standard uncertainty ui [dB]

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

				Stage 2: DUT measurement

				B1-1		Positioning misalignment between the AAS BS and the reference antenna		0.03		0.03		0.03		Rectangular		1.73		1		0.02		0.02		0.02

				B1-2		Pointing misalignment between the AAS BS and the transmitting antenna		0.30		0.30		0.30		Rectangular		1.73		1		0.17		0.17		0.17

				B1-3		Quality of quiet zone		0.10		0.10		0.10		Gaussian		1.00		1		0.10		0.10		0.10

				B1-4a		Polarization mismatch between the AAS BS and the transmitting antenna		0.01		0.01		0.01		Rectangular		1.73		1		0.01		0.01		0.01

				B1-5a		Mutual coupling between the AAS BS and the transmitting antenna		0.00		0.00		0.00		Rectangular		1.73		1		0.00		0.00		0.00

				B1-6		Phase curvature		0.05		0.05		0.05		Gaussian		1.00		1		0.05		0.05		0.05

				C1-2		Uncertainty of the RF signal generator		0.46		0.46		0.46		Gaussian		1.00		1		0.46		0.46		0.46

				B1-7		Impedance mismatch in the transmitting chain		0.14		0.23		0.23		U-shaped		1.41		1		0.10		0.16		0.16

				B1-8		Random uncertainty		0.10		0.10		0.10		Rectangular		1.73		1		0.06		0.06		0.06

				Stage 1: Calibration measurement

				B1-9		Impedance mismatch between the transmitting antenna and the network analyzer		0.05		0.05		0.05		U-shaped		1.41		1		0.04		0.04		0.04

				B1-10		Positioning and pointing misalignment between the reference antenna and the transmitting antenna		0.01		0.01		0.01		Rectangular		1.73		1		0.01		0.01		0.01

				B1-11		Impedance mismatch between the reference antenna and network analyzer		0.05		0.05		0.05		U-shaped		1.41		1		0.04		0.04		0.04

				B1-3		Quality of quiet zone		0.10		0.10		0.10		Gaussian		1.00		1		0.10		0.10		0.10

				B1-4b		Polarization mismatch between the reference antenna and the transmitting antenna		0.01		0.01		0.01		Rectangular		1.73		1		0.01		0.01		0.01

				B1-5b		Mutual coupling between the reference antenna and the transmitting antenna		0.00		0.00		0.00		Rectangular		1.73		1		0.00		0.00		0.00

				B1-6		Phase curvature		0.05		0.05		0.05		Gaussian		1.00		1		0.05		0.05		0.05

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

				B1-12		Influence of the reference antenna feed cable		0.05		0.05		0.05		Rectangular		1.73		1		0.03		0.03		0.03

				B1-13		Reference antenna feed cable loss measurement uncertainty		0.06		0.06		0.06		Gaussian		1.00		1		0.06		0.06		0.06

				B1-14		Influence of the transmitting antenna feed cable		0.05		0.05		0.05		Rectangular		1.73		1		0.03		0.03		0.03

				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

				B1-15		Uncertainty of the absolute gain of the transmitting antenna		0.00		0.00		0.00		Rectangular		1.73		1		0.00		0.00		0.00













































CATR-Er

				CATR																								Review comments (RAN4#94)

								Uncertainty value						Distribution of the probability		Divisor based on distribution shape		ci		Standard uncertainty ui [dB]

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

				Stage 2: DUT measurement

				B2-1a		Misalignment  DUT & pointing error		0.00		0.00		0.00		Exp. normal		2.00		1		0.00		0.00		0.00

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

				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 with DUT		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 DUT)		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

				B2-4b		QZ ripple with SGH		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

				B2-11b		Misalignment calibration antenna & pointing error		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















































NF-Er

				Near Field																								Review comments (RAN4#94)

								Uncertainty value						Distribution of the probability		Divisor based on distribution shape		ci		Standard uncertainty ui [dB]

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

				Stage 2: DUT measurement

				B3-1		Axes Intersection		0.00		0.00		0.00		Gaussian		1.00		1		0.00		0.00		0.00

				B3-2		Axes Orthogonality		0.00		0.00		0.00		Gaussian		1.00		1		0.00		0.00		0.00

				B3-3		Horizontal Pointing		0.00		0.00		0.00		Gaussian		1.00		1		0.00		0.00		0.00

				B3-4		Probe Vertical Position		0.00		0.00		0.00		Gaussian		1.00		1		0.00		0.00		0.00

				B3-5		Probe H/V pointing		0.00		0.00		0.00		Gaussian		1.00		1		0.00		0.00		0.00

				B3-6		Measurement Distance		0.00		0.00		0.00		Gaussian		1.00		1		0.00		0.00		0.00

				B3-7		Amplitude and Phase Drift		0.00		0.00		0.00		Gaussian		1.00		1		0.00		0.00		0.00

				B3-8		Amplitude and Phase Noise		0.02		0.02		0.02		Gaussian		1.00		1		0.02		0.02		0.02

				B3-9		Leakage and Crosstalk		0.00		0.00		0.00		Gaussian		1.00		1		0.00		0.00		0.00

				B3-10		Amplitude Non-Linearity		0.04		0.04		0.04		Gaussian		1.00		1		0.04		0.04		0.04

				B3-11		Amplitude and Phase Shift in rotary joints		0.00		0.00		0.00		Gaussian		1.00		1		0.00		0.00		0.00

				B3-12		Channel Balance Amplitude and Phase		0.00		0.00		0.00		Gaussian		1.00		1		0.00		0.00		0.00

				B3-13		Probe Polarization Amplitude and Phase		0.00		0.00		0.00		Gaussian		1.00		1		0.00		0.00		0.00

				B3-14		Probe Pattern Knowledge		0.00		0.00		0.00		Gaussian		1.00		1		0.00		0.00		0.00

				B3-15		Multiple Reflections		0.00		0.00		0.00		Gaussian		1.00		1		0.00		0.00		0.00

				B3-16		Room Scattering		0.09		0.09		0.09		Gaussian		1.00		1		0.09		0.09		0.09

				B3-17		DUT support Scattering		0.00		0.00		0.00		Gaussian		1.00		1		0.00		0.00		0.00

				B3-18		Scan Area Truncation		0.00		0.00		0.00		Gaussian		1.00		1		0.00		0.00		0.00

				B3-19		Sampling Point Offset		0.01		0.01		0.01		Gaussian		1.00		1		0.01		0.01		0.01

				B3-20		Mode Truncation		0.02		0.02		0.02		Gaussian		1.00		1		0.02		0.02		0.02

				B3-21		Positioning		0.03		0.03		0.03		Rectangular		1.73		1		0.02		0.02		0.02

				B3-22		Probe Array Uniformity		0.06		0.06		0.06		Gaussian		1.00		1		0.06		0.06		0.06

				B3-23		Mismatch of transmitter chain 		0.28		0.28		0.28		U-Shaped		1.41		1		0.20		0.20		0.20

				B3-24		Insertion loss of transmitter chain		0.00		0.00		0.00		Gaussian		1.00		1		0.00		0.00		0.00

				B3-25		Uncertainty of the absolute gain of the probe antenna		0.00		0.00		0.00		Gaussian		1.00		1		0.00		0.00		0.00

				C1-2		Uncertainty of the RF signal generator		0.46		0.46		0.46		Gaussian		1.00		1		0.46		0.46		0.46

				B3-26		Measurement repeatability - positioning repeatability		0.15		0.15		0.15		Gaussian		1.00		1		0.15		0.15		0.15

				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

				B3-27		Mismatch of transmitter chain		0.00		0.00		0.00		Gaussian		1.00		1		0.00		0.00		0.00

				B3-28		Insertion loss of transmitter chain		0.00		0.00		0.00		Gaussian		1.00		1		0.00		0.00		0.00

				B3-29		Mismatch in the connection of the calibration antenna		0.02		0.02		0.02		U-Shaped		1.41		1		0.01		0.01		0.01

				B3-30		Influence of the calibration antenna feed cable		0.00		0.00		0.00		Gaussian		1.00		1		0.00		0.00		0.00

				B3-31		Influence of the probe antenna cable		0.00		0.00		0.00		Gaussian		1.00		1		0.00		0.00		0.00

				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

				B3-32		Short term repeatability		0.09		0.09		0.09		Gaussian		1.00		1		0.09		0.09		0.09



















1D-Er

				One Dimensional Compact Range Chamber 																								Review comments (RAN4#94)

								Uncertainty value						Distribution of the probability		Divisor based on distribution shape		ci		Standard uncertainty ui [dB]

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

				Stage 2: DUT measurement

				B4-1		Misalignment  DUT and pointing error		0.00		0.00		0.00		Exp. normal		2.00		1 		0.00		0.00		0.00

				B4-2a		Standing wave between DUT and test range antenna		0.18		0.18		0.18		U-shaped		1.41		1 		0.13		0.13		0.13

				B4-3a		Quiet zone ripple DUT		0.03		0.03		0.03		 Gaussian		1.00		1 		0.03		0.03		0.03

				C1-2		Uncertainty of the RF signal generator		0.46		0.46		0.46		Gaussian		1.00		1 		0.46		0.46		0.46

				B4-4		Phase curvature		0.01		0.01		0.01		 Gaussian		1.00		1 		0.01		0.01		0.01

				B4-5a		Polarization mismatch between DUT and transmitting antenna		0.05		0.05		0.05		Rectangular		1.73		1 		0.03		0.03		0.03

				B4-6a		Mutual coupling between DUT and transmitting antenna		0.00		0.00		0.00		Rectangular		1.73		1 		0.00		0.00		0.00

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

				B4-7		Impedance mismatch in transmitter chain		0.01		0.01		0.01		U-shaped		1.41		1 		0.00		0.01		0.01

				B4-8		RF leakage and dynamic range 		0.00		0.00		0.00		Gaussian		1.00		1 		0.00		0.00		0.00

				Stage 1: Calibration measurement

				B4-9		Misalignment positioning system		0.00		0.00		0.00		Exp. Normal		2.00		1		0.00		0.00		0.00

				B4-10		Pointing error between reference antenna and test range antenna		0.00		0.00		0.00		Rectangular		1.73		1		0.00		0.00		0.00

				B4-11		Impedance mismatch in path to reference antenna		0.05		0.05		0.05		U-shaped		1.41		1		0.04		0.04		0.04

				B4-12		Impedance mismatch in path to compact probe		0.03		0.03		0.03		U-shaped		1.41		1		0.02		0.02		0.02

				B2-b		Standing wave between reference antenna and test range antenna		0.15		0.15		0.15		U-shaped		1.41		1		0.11		0.11		0.11

				B4-3b		Quiet zone ripple reference antenna		0.18		0.18		0.18		Gaussian		1.00		1		0.18		0.18		0.18

				B4-5b		Polarization mismatch between reference antenna and transmitting antenna		0.05		0.05		0.05		Rectangular		1.73		1		0.03		0.03		0.03

				B4-6b		Mutual coupling between reference antenna and transmitting antenna		0.00		0.00		0.00		Rectangular		1.73		1		0.00		0.00		0.00

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

				B4-13		Influence of reference antenna feed cable (flexing cables, adapters, attenuators, connector repeatability)		0.08		0.08		0.08		Rectangular		1.73		1		0.05		0.05		0.05

				B4-14		Mismatch of transmitter chain		0.20		0.30		0.30		U-shaped		1.41		1		0.14		0.21		0.21

				B4-15		Insertion loss of transmitter chain		0.18		0.18		0.18		Rectangular		1.73		1		0.10		0.10		0.10

				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

				B4-16		RF leakage (SGH connector terminated and test range antenna connector cable terminated)		0.00		0.00		0.00		Gaussian		1.00		1		0.00		0.00		0.00









































PWS-Er

				Plane wave synthesiser																								Review comments (RAN4#94)

								Uncertainty value						Distribution of the probability		Divisor based on distribution shape		ci		Standard uncertainty ui [dB]

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

				Stage 2: DUT measurement

				B5-1a		Misalignment DUT & pointing error		0.10		0.10		0.10		Rectangular		1.73		1		0.06		0.06		0.06

				C1-2		Uncertainty of the RF signal generator		0.46		0.46		0.46		Gaussian		1.00		1		0.46		0.46		0.46

				B5-2a		Longitudinal position uncertainty (i.e. standing wave and imperfect field synthesis) for DUT antenna		0.05		0.14		0.14		Rectangular		1.73		1		0.03		0.08		0.08

				B5-3a		RF leakage (calibration antenna connector terminated)		0.09		0.09		0.09		Gaussian		1.00		1		0.09		0.09		0.09

				B5-4a		QZ ripple with DUT		0.42		0.43		0.43		Rectangular		1.73		1		0.24		0.25		0.25

				B5-5		Miscellaneous Uncertainty		0.00		0.00		0.00		Gaussian		1.00		1		0.00		0.00		0.00

				B5-14		System non-linearity		0.06		0.06		0.06		Rectangular		1.73		1		0.04		0.04		0.04

				B5-13		Frequency flatness		0.13		0.13		0.13		Rectangular		1.73		1		0.08		0.08		0.08

				Stage 1: Calibration measurement

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

				B5-6		Mismatch (i.e. reference antenna, network analyser and reference cable)		0.13		0.33		0.33		U-shaped		1.41		1		0.09		0.23		0.23

				B5-7		Insertion loss variation 		0.18		0.18		0.18		Rectangular		1.73		1		0.10		0.10		0.10

				B3b		RF leakage (calibration antenna connector terminated)		0.09		0.09		0.09		Gaussian		1.00		1		0.09		0.09		0.09

				B5-8		Influence of the calibration antenna feed cable		0.10		0.10		0.10		Rectangular		1.73		1		0.06		0.06		0.06

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

				B5-9		Misalignment of positioning system		0.00		0.00		0.00		Exp. normal 		2.00		1		0.00		0.00		0.00

				B5-1b		Misalignment of calibration antenna & pointing error		0.05		0.05		0.05		Rectangular		1.73		1		0.03		0.03		0.03

				B5-10		Rotary joints		0.00		0.00		0.00		U-shaped		1.73		1		0.00		0.00		0.00

				B5-2b		Longitudinal position uncertainty (i.e. standing wave and imperfect field synthesis) for calibration antenna		0.12		0.12		0.12		Rectangular		1.73		1		0.07		0.07		0.07

				B5-4b		QZ ripple with calibration antenna		0.20		0.20		0.20		Rectangular		1.73		1		0.12		0.12		0.12

				b5-11		Switching uncertainty		0.02		0.02		0.02		Rectangular		1.73		1		0.01		0.01		0.01

				B5-12		Field repeatability		0.06		0.12		0.12		Gaussian		1.00		1		0.06		0.12		0.12
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EIS

				chamber		Expanded uncertainty [dB]																												Review comments (RAN4#94)

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

				Indoor anachoic		1.22		1.25		1.25

				CATR		1.33		1.40		1.40

				Near field		1.24		1.24		1.24

				1D CATR		1.29		1.43		1.43

				Plane wave sythesiser		1.30		1.39		1.39

				Agreed value		1.30		1.40		1.60



		Indoor anachoic																								rms calculations

		UID		Uncertainty source		Uncertainty value						Distribution of the probability		Divisor based on distribution shape		ci		Standard uncertainty ui [dB]

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

		Stage 2: DUT measurement

		B1-1		Positioning misalignment between the AAS BS and the reference antenna		0.03		0.03		0.03		Rectangular		1.73		1		0.02		0.02		0.02				0.0003		0.0003		0.0003

		B1-2		Pointing misalignment between the AAS BS and the transmitting antenna		0.30		0.30		0.30		Rectangular		1.73		1		0.17		0.17		0.17				0.03		0.03		0.03

		B1-3		Quality of quiet zone		0.10		0.10		0.10		Gaussian		1.00		1		0.10		0.10		0.10				0.01		0.01		0.01

		B1-4a		Polarization mismatch between the AAS BS and the transmitting antenna		0.01		0.01		0.01		Rectangular		1.73		1		0.01		0.01		0.01				0.0000333333		0.0000333333		0.0000333333

		B1-5a		Mutual coupling between the AAS BS and the transmitting antenna		0.00		0.00		0.00		Rectangular		1.73		1		0.00		0.00		0.00				0		0		0

		B1-6		Phase curvature		0.05		0.05		0.05		Gaussian		1.00		1		0.05		0.05		0.05				0.0025		0.0025		0.0025

		C1-2		Uncertainty of the RF signal generator		0.46		0.46		0.46		Gaussian		1.00		1		0.46		0.46		0.46				0.2116		0.2116		0.2116

		B1-7		Impedance mismatch in the transmitting chain		0.14		0.23		0.23		U-shaped		1.41		1		0.10		0.16		0.16				0.0098		0.02645		0.02645

		B1-8		Random uncertainty		0.10		0.10		0.10		Rectangular		1.73		1		0.06		0.06		0.06				0.0033333333		0.0033333333		0.0033333333

		Stage 1: Calibration measurement																								0		0		0

		B1-9		Impedance mismatch between the transmitting antenna and the network analyzer		0.05		0.05		0.05		U-shaped		1.41		1		0.04		0.04		0.04				0.00125		0.00125		0.00125

		B1-10		Positioning and pointing misalignment between the reference antenna and the transmitting antenna		0.01		0.01		0.01		Rectangular		1.73		1		0.01		0.01		0.01				0.0000333333		0.0000333333		0.0000333333

		B1-11		Impedance mismatch between the reference antenna and network analyzer		0.05		0.05		0.05		U-shaped		1.41		1		0.04		0.04		0.04				0.00125		0.00125		0.00125

		B1-3		Quality of quiet zone		0.10		0.10		0.10		Gaussian		1.00		1		0.10		0.10		0.10				0.01		0.01		0.01

		B1-4b		Polarization mismatch between the reference antenna and the transmitting antenna		0.01		0.01		0.01		Rectangular		1.73		1		0.01		0.01		0.01				0.0000333333		0.0000333333		0.0000333333

		B1-5b		Mutual coupling between the reference antenna and the transmitting antenna		0.00		0.00		0.00		Rectangular		1.73		1		0.00		0.00		0.00				0		0		0

		B1-6		Phase curvature		0.05		0.05		0.05		Gaussian		1.00		1		0.05		0.05		0.05				0.0025		0.0025		0.0025

		C1-3		Uncertainty of the network analyzer		0.13		0.20		0.20		Gaussian		1.00		1		0.13		0.20		0.20				0.0169		0.04		0.04

		B1-12		Influence of the reference antenna feed cable		0.05		0.05		0.05		Rectangular		1.73		1		0.03		0.03		0.03				0.0008333333		0.0008333333		0.0008333333

		B1-13		Reference antenna feed cable loss measurement uncertainty		0.06		0.06		0.06		Gaussian		1.00		1		0.06		0.06		0.06				0.0036		0.0036		0.0036

		B1-14		Influence of the transmitting antenna feed cable		0.05		0.05		0.05		Rectangular		1.73		1		0.03		0.03		0.03				0.0008333333		0.0008333333		0.0008333333

		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				0.0841		0.0625		0.0625

		B1-15		Uncertainty of the absolute gain of the transmitting antenna		0.00		0.00		0.00		Rectangular		1.73		1		0.00		0.00		0.00				0		0		0

		Combined standard uncertainty (1σ) [dB]																0.62		0.64		0.64				0.6236184731		0.6380047022		0.6380047022

		Expanded uncertainty (1.96σ - confidence interval of 95 %) [dB]																1.22		1.25		1.25				1.2222922073		1.2504892163		1.2504892163

																										matches 37.842



		CATR																								rms calculations

		UID		Uncertainty source		Uncertainty value						Distribution of the probability		Divisor based on distribution shape		ci		Standard uncertainty ui [dB]

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

		Stage 2: DUT measurement

		B1-1		Misalignment  DUT & pointing error		0.00		0.00		0.00		Exp. normal		2.00		1		0.00		0.00		0.00				0		0		0

		B2-2		Standing wave between DUT and test range antenna		0.21		0.21		0.21		U-shaped		1.41		1		0.15		0.15		0.15				0.02205		0.02205		0.02205

		C1-2		Uncertainty of the RF signal generator		0.46		0.46		0.46		Gaussian		1.00		1		0.46		0.46		0.46				0.2116		0.2116		0.2116

		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				0.00000144		0.00000144		0.00000144

		B2-4a		QZ ripple with DUT		0.09		0.09		0.09		Gaussian 		1.00		1		0.09		0.09		0.09				0.00861184		0.00861184		0.00861184

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

		Stage 1: Calibration measurement																								0		0		0

		C1-3		Uncertainty of the network analyzer		0.13		0.20		0.20		Gaussian		1.00		1		0.13		0.20		0.20				0.0169		0.04		0.04

		B2-5		Mismatch of transmit chain (i.e. between transmitting measurement antenna and DUT)		0.13		0.33		0.33		U-shaped		1.41		1		0.09		0.23		0.23				0.0080645		0.0528125		0.0528125

		B2-6		Insertion loss of transmitter chain		0.18		0.18		0.18		Rectangular		1.73		1		0.10		0.10		0.10				0.0108		0.0108		0.0108

		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				0.0000024336		0.0000024336		0.0000024336

		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				0.000242		0.000242		0.000242

		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				0.0841		0.0625		0.0625

		B2-4b		QZ ripple with SGH		0.09		0.09		0.09		Gaussian		1.00		1		0.09		0.09		0.09				0.0081		0.0081		0.0081

		B2-10		Rotary joints		0.05		0.05		0.05		U-shaped		1.41		1		0.03		0.03		0.03				0.001152		0.001152		0.001152

		B2-11b		Misalignment calibration antenna & pointing error		0.50		0.50		0.50		Exp. normal		2.00		1		0.25		0.25		0.25				0.0625		0.0625		0.0625

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

		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				0.00405		0.00405		0.00405

		B2-13		Switching uncertainty		0.26		0.26		0.26		Rectangular		1.73		1		0.15		0.15		0.15				0.0225333333		0.0225333333		0.0225333333

		Combined standard uncertainty (1σ) [dB]																0.68		0.71		0.71				0.6787544084		0.7120081088		0.7120081088

		Expanded uncertainty (1.96σ - confidence interval of 95 %) [dB]																1.33		1.40		1.40				1.3303586405		1.3955358932		1.3955358932

																										same as 37.842



		Near field																								rms calculations

		UID		Uncertainty source		Uncertainty value						Distribution of the probability		Divisor based on distribution shape		ci		Standard uncertainty ui [dB]

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

		Stage 2: DUT measurement

		B3-1		Axes Intersection		0.00		0.00		0.00		Gaussian		1.00		1		0.00		0.00		0.00				0		0		0

		B3-2		Axes Orthogonality		0.00		0.00		0.00		Gaussian		1.00		1		0.00		0.00		0.00				0		0		0

		B3-3		Horizontal Pointing		0.00		0.00		0.00		Gaussian		1.00		1		0.00		0.00		0.00				0		0		0

		B3-4		Probe Vertical Position		0.00		0.00		0.00		Gaussian		1.00		1		0.00		0.00		0.00				0		0		0

		B3-5		Probe H/V pointing		0.00		0.00		0.00		Gaussian		1.00		1		0.00		0.00		0.00				0		0		0

		B3-6		Measurement Distance		0.00		0.00		0.00		Gaussian		1.00		1		0.00		0.00		0.00				0		0		0

		B3-7		Amplitude and Phase Drift		0.00		0.00		0.00		Gaussian		1.00		1		0.00		0.00		0.00				0		0		0

		B3-8		Amplitude and Phase Noise		0.02		0.02		0.02		Gaussian		1.00		1		0.02		0.02		0.02				0.0004		0.0004		0.0004

		B3-9		Leakage and Crosstalk		0.00		0.00		0.00		Gaussian		1.00		1		0.00		0.00		0.00				0		0		0

		B3-10		Amplitude Non-Linearity		0.04		0.04		0.04		Gaussian		1.00		1		0.04		0.04		0.04				0.0016		0.0016		0.0016

		B3-11		Amplitude and Phase Shift in rotary joints		0.00		0.00		0.00		Gaussian		1.00		1		0.00		0.00		0.00				0		0		0

		B3-12		Channel Balance Amplitude and Phase		0.00		0.00		0.00		Gaussian		1.00		1		0.00		0.00		0.00				0		0		0

		B3-13		Probe Polarization Amplitude and Phase		0.00		0.00		0.00		Gaussian		1.00		1		0.00		0.00		0.00				0.00000001		0.00000001		0.00000001

		B3-14		Probe Pattern Knowledge		0.00		0.00		0.00		Gaussian		1.00		1		0.00		0.00		0.00				0		0		0

		B3-15		Multiple Reflections		0.00		0.00		0.00		Gaussian		1.00		1		0.00		0.00		0.00				0		0		0

		B3-16		Room Scattering		0.09		0.09		0.09		Gaussian		1.00		1		0.09		0.09		0.09				0.0081		0.0081		0.0081

		B3-17		DUT support Scattering		0.00		0.00		0.00		Gaussian		1.00		1		0.00		0.00		0.00				0		0		0

		B3-18		Scan Area Truncation		0.00		0.00		0.00		Gaussian		1.00		1		0.00		0.00		0.00				0.000009		0.000009		0.000009

		B3-19		Sampling Point Offset		0.01		0.01		0.01		Gaussian		1.00		1		0.01		0.01		0.01				0.00003364		0.00003364		0.00003364

		B3-20		Mode Truncation		0.02		0.02		0.02		Gaussian		1.00		1		0.02		0.02		0.02				0.000225		0.000225		0.000225

		B3-21		Positioning		0.03		0.03		0.03		Rectangular		1.73		1		0.02		0.02		0.02				0.0003		0.0003		0.0003

		B3-22		Probe Array Uniformity		0.06		0.06		0.06		Gaussian		1.00		1		0.06		0.06		0.06				0.003025		0.003025		0.003025

		B3-23		Mismatch of transmitter chain 		0.28		0.28		0.28		U-Shaped		1.41		1		0.20		0.20		0.20				0.040328		0.040328		0.040328

		B3-24		Insertion loss of transmitter chain		0.00		0.00		0.00		Gaussian		1.00		1		0.00		0.00		0.00				0		0		0

		B3-25		Uncertainty of the absolute gain of the probe antenna		0.00		0.00		0.00		Gaussian		1.00		1		0.00		0.00		0.00				0		0		0

		C1-2		Uncertainty of the RF signal generator		0.46		0.46		0.46		Gaussian		1.00		1		0.46		0.46		0.46				0.2116		0.2116		0.2116

		B3-26		Measurement repeatability - positioning repeatability		0.15		0.15		0.15		Gaussian		1.00		1		0.15		0.15		0.15				0.0225		0.0225		0.0225

		Stage 1: Calibration measurement																								0		0		0

		C1-3		Uncertainty of the network analyzer		0.13		0.20		0.20		Gaussian		1.00		1		0.13		0.20		0.20				0.0169		0.04		0.04

		B3-27		Mismatch of transmitter chain		0.00		0.00		0.00		Gaussian		1.00		1		0.00		0.00		0.00				0		0		0

		B3-28		Insertion loss of transmitter chain		0.00		0.00		0.00		Gaussian		1.00		1		0.00		0.00		0.00				0		0		0

		B3-29		Mismatch in the connection of the calibration antenna		0.02		0.02		0.02		U-Shaped		1.41		1		0.01		0.01		0.01				0.0002		0.0002		0.0002

		B3-30		Influence of the calibration antenna feed cable		0.00		0.00		0.00		Gaussian		1.00		1		0.00		0.00		0.00				0		0		0

		B3-31		Influence of the probe antenna cable		0.00		0.00		0.00		Gaussian		1.00		1		0.00		0.00		0.00				0		0		0

		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				0.0841		0.0625		0.0625

		B3-32		Short term repeatability		0.09		0.09		0.09		Gaussian		1.00		1		0.09		0.09		0.09				0.007744		0.007744		0.007744

		Combined standard uncertainty (1σ) [dB]																0.63		0.63		0.63				0.6301306611		0.6313197684		0.6313197684

		Expanded uncertainty (1.96σ - confidence interval of 95 %) [dB]																1.24		1.24		1.24				1.2350560957		1.2373867461		1.2373867461

																										same as 38.842



		One Dimensional Compact Range Chamber 																								rms calculations

		UID		Uncertainty source		Uncertainty value						Distribution of the probability		Divisor based on distribution shape		ci		Standard uncertainty ui [dB]

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

		Stage 2: DUT measurement

		B4-1		Misalignment  DUT and pointing error		0.00		0.00		0.00		Exp. normal		2.00		1		0.00		0.00		0.00				0		0		0

		B4-2a		Standing wave between DUT and test range antenna		0.18		0.18		0.18		U-shaped		1.41		1		0.13		0.13		0.13				0.0162		0.0162		0.0162

		B4-3a		Quiet zone ripple DUT		0.03		0.03		0.03		 Gaussian		1.00		1		0.03		0.03		0.03				0.00105625		0.00105625		0.00105625

		C1-2		Uncertainty of the RF signal generator		0.46		0.46		0.46		Gaussian		1.00		1		0.46		0.46		0.46				0.2116		0.2116		0.2116

		B4-4		Phase curvature		0.01		0.01		0.01		 Gaussian		1.00		1		0.01		0.01		0.01				0.0001		0.0001		0.0001

		B4-5a		Polarization mismatch between DUT and transmitting antenna		0.05		0.05		0.05		Rectangular		1.73		1		0.03		0.03		0.03				0.0008333333		0.0008333333		0.0008333333

		B4-6a		Mutual coupling between DUT and transmitting antenna		0.00		0.00		0.00		Rectangular		1.73		1		0.00		0.00		0.00				0		0		0

		C1-1		RF power measurement equipment (e.g. spectrum analyzer, power meter)		0.14		0.26		0.26		Gaussian		1.00		1		0.14		0.26		0.26				0.0196		0.0676		0.0676

		B4-7		Impedance mismatch in transmitter chain		0.01		0.01		0.01		U-shaped		1.41		1		0.00		0.01		0.01				0.00001568		0.00005		0.00005

		B4-8		RF leakage and dynamic range 		0.00		0.00		0.00		Gaussian		1.00		1		0.00		0.00		0.00				0		0		0

		Stage 1: Calibration measurement																								0		0		0

		B4-9		Misalignment positioning system		0.00		0.00		0.00		Exp. Normal		2.00		1		0.00		0.00		0.00				0		0		0

		B4-10		Pointing error between reference antenna and test range antenna		0.00		0.00		0.00		Rectangular		1.73		1		0.00		0.00		0.00				0		0		0

		B4-11		Impedance mismatch in path to reference antenna		0.05		0.05		0.05		U-shaped		1.41		1		0.04		0.04		0.04				0.00125		0.00125		0.00125

		B4-12		Impedance mismatch in path to compact probe		0.03		0.03		0.03		U-shaped		1.41		1		0.02		0.02		0.02				0.00045		0.00045		0.00045

		B2-b		Standing wave between reference antenna and test range antenna		0.15		0.15		0.15		U-shaped		1.41		1		0.11		0.11		0.11				0.01125		0.01125		0.01125

		B4-3b		Quiet zone ripple reference antenna		0.18		0.18		0.18		Gaussian		1.00		1		0.18		0.18		0.18				0.031684		0.031684		0.031684

		B4-4		Phase curvature		0.01		0.01		0.01		 Gaussian		1.00		1		0.01		0.01		0.01				0.0001		0.0001		0.0001

		B4-5b		Polarization mismatch between reference antenna and transmitting antenna		0.05		0.05		0.05		Rectangular		1.73		1		0.03		0.03		0.03				0.0008333333		0.0008333333		0.0008333333

		B4-6b		Mutual coupling between reference antenna and transmitting antenna		0.00		0.00		0.00		Rectangular		1.73		1		0.00		0.00		0.00				0		0		0

		C1-1		RF power measurement equipment (e.g. spectrum analyzer, power meter)		0.14		0.26		0.26		Gaussian		1.00		1		0.14		0.26		0.26				0.0196		0.0676		0.0676

		B4-13		Influence of reference antenna feed cable (flexing cables, adapters, attenuators, connector repeatability)		0.08		0.08		0.08		Rectangular		1.73		1		0.05		0.05		0.05				0.0022413333		0.0022413333		0.0022413333

		B4-14		Mismatch of transmitter chain		0.20		0.30		0.30		U-shaped		1.41		1		0.14		0.21		0.21				0.02		0.045		0.045

		B4-15		Insertion loss of transmitter chain		0.18		0.18		0.18		Rectangular		1.73		1		0.10		0.10		0.10				0.0108		0.0108		0.0108

		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				0.0841		0.0625		0.0625

		B4-16		RF leakage (SGH connector terminated and test range antenna connector cable terminated)		0.00		0.00		0.00		Gaussian		1.00		1		0.00		0.00		0.00				0		0		0

		Combined standard uncertainty (1σ) [dB]																0.66		0.73		0.73				0.6570494121		0.7287991836		0.7287991836

		Expanded uncertainty (1.96σ - confidence interval of 95 %) [dB]																1.29		1.43		1.43				1.2878168478		1.4284463998		1.4284463998

																										same as 37.842



		Plane wave synthesiser																								rms calculations

		UID		Uncertainty source		Uncertainty value						Distribution of the probability		Divisor based on distribution shape		ci		Standard uncertainty ui [dB]

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

		Stage 2: DUT measurement

		B5-1a		Misalignment DUT & pointing error		0.10		0.10		0.10		Rectangular		1.73		1		0.06		0.06		0.06				0.0033333333		0.0033333333		0.0033333333

		C1-2		Uncertainty of the RF signal generator		0.46		0.46		0.46		Gaussian		1.00		1		0.46		0.46		0.46				0.2116		0.2116		0.2116

		B5-2a		Longitudinal position uncertainty (i.e. standing wave and imperfect field synthesis) for DUT antenna		0.05		0.14		0.14		Rectangular		1.73		1		0.03		0.08		0.08				0.0008333333		0.0065333333		0.0065333333

		B5-3a		RF leakage (calibration antenna connector terminated)		0.09		0.09		0.09		Gaussian		1.00		1		0.09		0.09		0.09				0.007396		0.007396		0.007396

		B5-4a		QZ ripple with DUT		0.42		0.43		0.43		Rectangular		1.73		1		0.24		0.25		0.25				0.0588		0.0616333333		0.0616333333

		B5-5		Miscellaneous Uncertainty		0.00		0.00		0.00		Gaussian		1.00		1		0.00		0.00		0.00				0		0		0

		B5-14		System non-linearity		0.06		0.06		0.06		Rectangular		1.73		1		0.04		0.04		0.04				0.0012813333		0.0012813333		0.0012813333

		B5-13		Frequency flatness		0.13		0.13		0.13		Rectangular		1.73		1		0.08		0.08		0.08

		Stage 1: Calibration measurement																								0		0		0

		C1-3		Uncertainty of the network analyzer		0.13		0.20		0.20		Gaussian		1.00		1		0.13		0.20		0.20				0.0169		0.04		0.04

		B5-6		Mismatch (i.e. reference antenna, network analyser and reference cable)		0.13		0.33		0.33		U-shaped		1.41		1		0.09		0.23		0.23				0.0080645		0.0528125		0.0528125

		B5-7		Insertion loss variation 		0.18		0.18		0.18		Rectangular		1.73		1		0.10		0.10		0.10				0.0108		0.0108		0.0108

		B3b		RF leakage (calibration antenna connector terminated)		0.09		0.09		0.09		Gaussian		1.00		1		0.09		0.09		0.09				0.007396		0.007396		0.007396

		B5-8		Influence of the calibration antenna feed cable		0.10		0.10		0.10		Rectangular		1.73		1		0.06		0.06		0.06				0.0035363333		0.0036053333		0.0036053333

		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				0.0841		0.0625		0.0625

		B5-9		Misalignment of positioning system		0.00		0.00		0.00		Exp. normal 		2.00		1		0.00		0.00		0.00				0		0		0

		B5-1b		Misalignment of calibration antenna & pointing error		0.05		0.05		0.05		Rectangular		1.73		1		0.03		0.03		0.03				0.0008333333		0.0008333333		0.0008333333

		B5-10		Rotary joints		0.00		0.00		0.00		U-shaped		1.73		1		0.00		0.00		0.00				0		0		0

		B5-2b		Longitudinal position uncertainty (i.e. standing wave and imperfect field synthesis) for calibration antenna		0.12		0.12		0.12		Rectangular		1.73		1		0.07		0.07		0.07				0.0048		0.0048		0.0048

		B5-4b		QZ ripple with calibration antenna		0.20		0.20		0.20		Rectangular		1.73		1		0.12		0.12		0.12				0.0133333333		0.0133333333		0.0133333333

		b5-11		Switching uncertainty		0.02		0.02		0.02		Rectangular		1.73		1		0.01		0.01		0.01				0.0001333333		0.0001333333		0.0001333333

		B5-12		Field repeatability		0.06		0.12		0.12		Gaussian		1.00		1		0.06		0.12		0.12				0.0036		0.0144		0.0144

		Combined standard uncertainty (1σ) [dB]																0.66		0.71		0.71				0.6608637025		0.7087955747		0.7087955747

		Expanded uncertainty (1.96σ - confidence interval of 95 %) [dB]																1.30		1.39		1.39				1.295292857		1.3892393263		1.3892393263

																										same as 37.843
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R4-2008859 - TX directional FR2 MU budget spreadsheet.xlsx
Summary

																																				Review comments (RAN4#94)

				Expanded uncertainty [dB]																								A method exceeds agreed value

				IAC						CATR						Reverb						Agreed value

				24.25<f
≤29.5GHz		37<f
≤40GHz				24.25<f
≤29.5GHz		37<f
≤40GHz				24.25<f
≤29.5GHz		37<f
≤40GHz				24.25<f
≤29.5GHz		37<f
≤40GHz				24.25<f
≤29.5GHz		37<f
≤40GHz		4.2<f≤6 GHz

		EIRP								1.74		2.07										1.70		2.00						x		

		EIRP extreme								3.05		3.25										3.10		3.30								

		Power dynamics																				0.40		0.40								

		EVM (%)																				1.00		1.00								

		In-band TRP								2.11		2.39				1.85		2.08				2.10		2.40								

		ACLR- abs								2.69		2.71				2.36		2.36				2.70		2.70								

		ACLR-rel								2.28		2.54				2.15		2.36				2.30		2.60								

		OBUE								2.70		2.72				2.36		2.36				2.70		2.70								

		COEX EM

		COLO EM

		TX IMD



				IAC						CATR						Reverb						Agreed value

				18GHz<f≤26,5 GHz		26,5GHz<f ≤40GHz		40GHz<f ≤60GHz		18GHz<f≤26,5 GHz		26,5GHz<f ≤40GHz		40GHz<f ≤60GHz		18GHz<f≤26,5 GHz		26,5GHz<f ≤40GHz		40GHz<f ≤60GHz		18GHz<f≤26,5 GHz		26,5GHz<f ≤40GHz		40GHz<f ≤60GHz

		OOB EM		x		x		4.94		x		x		4.96		x		x		3.53		x		x		5.00						

		RX EM		x		x		4.94		x		x		4.96		x		x		3.53		x		x		5.00						

























TE

																								Review comments (RAN4#94)

				Test Equipment Errors

				Instrument		Uncertainty value (for the prob dist type)				Probability distribution		divisor		Standard uncertainty σ (dB)

						24.25<f
≤29.5GHz		37<f
≤40GHz						24.25<f
≤29.5GHz		37<f
≤40GHz

		C1-7		RF power measurement equipment (e.g. spectrum analyzer, power meter) -High power		0.50		0.70		 Gaussian		1.00		0.50		0.70

		C1-8		RF power measurement equipment (e.g. spectrum analyzer, power meter) - low power (UEM)		0.90		0.90		 Gaussian		1.00		0.90		0.90

		C1-9		RF power measurement equipment (e.g. spectrum analyzer, power meter) - relative (ACLR)		0.75		0.90		 Gaussian		1.00		0.75		0.90

		C1-10		RF power measurement equipment standard uncertainty σ (dB) of the absolute level for a time domain wideband measurement for FR2		1.25		1.45		Gaussian		1.00		1.25		1.45

		C1-2		RF signal generator

		C1-3		Network Analyzer		0.30		0.30		Gaussian		1.00		0.30		0.30

		C1-4		SGH Calibration uncertainty		0.52		0.52		Rectangular		1.73		0.30		0.30





				Test Equipment Errors

				Instrument		Uncertainty value (for the prob dist type)						Probability distribution		divisor		Standard uncertainty σ (dB)

						18GHz<f≤26.5 GHz		26.5GHz<f ≤40GHz		40GHz<f ≤60GHz						18GHz<f≤26.5 GHz		26.5GHz<f ≤40GHz		40GHz<f ≤60GHz

		C1-7		RF power measurement equipment (e.g. spectrum analyzer, power meter) - low power (UEM)		0.52		0.84		0.6		 Gaussian		1.00		0.52		0.84		0.60				RK: 40 to 60 MU is different for different methods:
IAC=0.6
CATR=0.7
Reverb=1.15

		C1-3		Network Analyzer		0.30		0.30		0.3		 Gaussian		1.00		0.30		0.30		0.30

		C1-4		SGH Calibration uncertainty		0.52		0.52		0.52		Rectangular		1.73		0.30		0.30		0.30











		Conducted MU (minus missmatch) - up to 6GHz

				Instrument		Standard uncertainty σ (dB)				Probability distribution				Uncertainty value (for the prob dist type)

						f<3 GHz		3<f<4.2 GHz						f<3 GHz		3<f<4.2 GHz

		23		DL-RS MU derived from conducted spec		0.41		0.56		Gaussian		1.00		0.41		0.56

		23		Total power dynamic range conducted unbcertainty		0.20		0.20		Gaussian		1.00		0.20		0.20

		23		ACLR relative - MU of TE from conducted		0.41		0.56		Gaussian		1.00		0.41		0.56

				ACLR abb, Conducted mnus missmatch)		1.01		1.23		Gaussian		1.00		1.01		1.23

				OBUE, Conducted minus missmatch		0.75		0.86		Gaussian		1.00		0.75		0.86

		27		Additional (COEX) emssions - Condcuted Uncertainty (minus missmatch)		1.02		1.28		 Gaussian		1.00		1.02		1.28

				TX IMD - conducted measurement uncertainty		1.00		1.10		Gaussian		1.00		1.00		1.10





		Conducted MU (minus missmatch) - Whole Spectrum

				Instrument		Uncertainty value						Distribution of the probability		Divisor based on distribution shape		ci

						18GHz<f≤26.5 GHz		26.5GHz<f ≤40GHz		40GHz<f ≤60GHz

		27		OOB emsions - Conducted Uncertainty (minus missmatch)		1.02		2.04		Gaussian		1.00		1.02		2.04

		27		Rx emisions - Conducted Uncertainty (minus missmatch)		1.00		1.99		Gaussian		1.00		1.00		1.99







		Co-location errors

				Co-lcoation Error source		Standard uncertainty σ (dB)				Probability distribution				Uncertainty value (for the prob dist type)

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

				Uncertainty related to the selection of the CLTA (Note)		1.50		1.50		Rectangular		1.73		0.87		0.87

				Uncertainty related to the placement of the CLTA (Note)		1.70		1.70		Rectangular		1.73		0.98		0.98

				Uncertainty related to measuring close to noise floor - Emisions		0.68		0.68		Gaussian		1.00		0.68		0.68

				Uncertainty related to measuring close to noise floor  Tx OFF		1.00		1.00		Gaussian		1.00		1.00		1.00

				Impedance mismatch between feeder cable and CLTA		0.14		0.23		U-Shaped		1.41		0.10		0.16

				Gain variations in LNA		0.10		0.10		Gaussian		1.00		0.10		0.10

				Gain variations in measurement amplifier		0.10		0.10		Gaussian		1.00		0.10		0.10









CATR-Er

				CATR																								Review comments (RAN4#94)

								Uncertainty value						Distribution of the probability		Divisor based on distribution shape		ci		Standard uncertainty ui [dB]

								24.25<f
≤29.5GHz		37<f
≤40GHz		40GHz<f ≤60GHz								24.25<f
≤29.5GHz		37<f
≤40GHz		40GHz<f ≤60GHz

				Stage 2: DUT measurement

				A2-1a		Misalignment  DUT & pointing error (EIRP)		0.20		0.20				Exp. normal		2.00		1		0.10		0.10		0.00

				A2-18		Misalignment  DUT & pointing error (TRP)		0.30		0.30		0.30		Exp. normal		2.00		1		0.15		0.15		0.15

				C1-7		RF power measurement equipment (e.g. spectrum analyzer, power meter) -High power		0.50		0.70				 Gaussian		1.00		1		0.50		0.70		0.00

				A2-2a		Standing wave between DUT and test range antenna		0.03		0.03		0.21		U-shaped		1.41		1		0.02		0.02		0.15				RK:uncertainty changed to 0.03

				A2-3		RF leakage, test range antenna cable connector terminated.		0.01		0.01		0.00		Gaussian		1.00		1		0.01		0.01		0.00

				A2-4a		QZ ripple with DUT		0.40

Richard Kybett: Richard Kybett:
This is most liely a typo, the std uncertainty is correct just the uncertainty value has FR1 value (0.928)
 in it.
		0.40		0.09		Gaussian 		1.00		1		0.40		0.40		0.09				RK: uncertainty value scorrect to match std uncertainty

				A2-12		Frequency flatness		0.25		0.25		0.25		Gaussian		1.00		1		0.25		0.25		0.25

				A2-13		QZ ripple with DUT (Extreme)		0.70		0.70				Gaussian		1.00		1		0.70		0.70		0.00

				A2-15		radome loss variation		0.50		0.50				Gaussian		1.00		1		0.50		0.50		0.00

				A2-14		wet radome loss variation		0.90		0.90				Gaussian		1.00		1		0.90		0.90		0.00

				A2-16		Change in absorber behaviour		0.50		0.50				Gaussian		1.00		1		0.50		0.50		0.00

				C1-10		RF power measurement equipment standard uncertainty σ (dB) of the absolute level for a time domain wideband measurement for FR2		1.25		1.45				Gaussian		1.00		1		1.25		1.45		0.00

				A2-19		Uncertainty of the LNA		x		x		0.00		Gaus		1.00		1		ERROR:#VALUE!		ERROR:#VALUE!		0.00

				A2-20		Uncertainty of the Mixer		x		x		2.25		Gaus		1.00		1		ERROR:#VALUE!		ERROR:#VALUE!		2.25

				A2-21		Miscellaneous uncertainty		x		x		0.00		Rectangular		1.73		1		ERROR:#VALUE!		ERROR:#VALUE!		0.00

				Stage 1: Calibration measurement

				C1-3		Network Analyzer		0.30		0.30		0.30		 Gaussian		1.00		1		0.30		0.30

				A2-5a		Mismatch of receiver chain		0.43		0.57		0.57		U-shaped		1.41		1		0.30		0.40						RK: calcualtion corrected - same unceratinty value

				A2-5b		Mismatch of receiver chain for low power		0.72		0.72				U-shaped		1.41		1		0.51		0.51								Nok: these are non-zero in 37.843. can set the same as in 37.843?

				A2-6		Insertion loss variation in receiver chain		0.00		0.00		0.18		Rectangular		1.73		1		0.00		0.00						RK: uncertainty changed to 0

				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

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

				C1-4		SGH Calibration uncertainty		0.52		0.52		0.52		Rectangular		1.73		1		0.30		0.30						RK: calcualtion corrected - same unceratinty value

				A2-8		Misalignment  positioning system		0.00		0.00		0.00		Exp. normal 		2.00		1		0.00		0.00						RK: uncertainty changed to 0		Nok: these are non-zero in 37.843. can set the same as in 37.843?

				A2-1b		Misalignment of calibration antenna and test range antenna		0.00		0.00		0.00		Exp. normal		2.00		1		0.00		0.00						RK: uncertainty changed to 0		Nok: these are non-zero in 37.843. can set the same as in 37.843?

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

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

				A2-11		Switching uncertainty		0.10		0.10		0.43		Rectangular		1.73		1		0.06		0.06						RK: uncertainty changed to 0.1



















































Reverb-Er

				Reverberation Chamber																								Review comments (RAN4#94)

				Stage 2: DUT measurement

				UID		Uncertainty source		Uncertainty value				Distribution of the probability		Divisor based on distribution shape		ci		Standard uncertainty ui [dB]

								24.25<f
≤29.5GHz		37<f
≤40GHz								24.25<f
≤29.5GHz		37<f
≤40GHz

				Stage 2: DUT measurement

				C1-7		RF power measurement equipment (e.g. spectrum analyzer, power meter) -High power		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 radiation efficiency		0.27		0.27		Gaussian		1.00		1		0.27		0.27

				C1-3		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







				Stage 2: DUT measurement

				UID		Uncertainty source		Uncertainty value						Distribution of the probability		Divisor based on distribution shape		ci		Standard uncertainty ui [dB]

								18GHz<f≤26.5 GHz		26.5GHz<f ≤40GHz		40GHz<f ≤60GHz								18GHz<f≤26.5 GHz		26.5GHz<f ≤40GHz		40GHz<f ≤60GHz

				Stage 2: DUT measurement

				C1-7		RF power measurement equipment (e.g. spectrum analyzer, power meter) - low power (UEM)		0.52		0.84		0.60		 Gaussian		1.00		1		0.52		0.84		0.60

				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 radiation efficiency		0.27		0.27		0.27		Normal		1.00		1		0.27		0.27		0.27

				C1-3		Network Analyzer		0.30		0.30		0.30		 Gaussian		1.00		1		0.30		0.30		0.30

				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

								these overlap with above and are different, use above values





IAC-Er

				Indoor anechoic Chamber																								Review comments (RAN4#94)

				UID		Uncertainty source		18GHz<f≤26.5 GHz		26.5GHz<f ≤40GHz		40GHz<f ≤60GHz		Distribution of the probability		Divisor based on distribution shape		ci		18GHz<f≤26.5 GHz		26.5GHz<f ≤40GHz		40GHz<f ≤60GHz

				Stage 2: DUT measurement

				A1-1		Positioning misalignment between the AAS BS and the reference antenna		x		x		0.02		Rectangular		1.73		1		x		x		0.01

				A1-2		Pointing misalignment between the AAS BS and the receiving antenna		x		x		0.00		Rectangular		1.73		1		x		x		0.00

				A1-3		Quality of quiet zone		x		x		0.10		Gaussian		1.00		1		x		x		0.10

				A1-4a		Polarization mismatch between the AAS BS and the receiving antenna		x		x		0.02		Rectangular		1.73		1		x		x		0.01

				A1-5		Mutual coupling between the AAS BS and the receiving antenna		x		x		0.00		Rectangular		1.73		1		x		x		0.00

				A1-6		Phase curvature		x		x		0.05		Gaussian		1.00		1		x		x		0.05

				C1-7		RF power measurement equipment (e.g. spectrum analyzer, power meter) - low power (UEM)		x		x		0.60		Gaussian		1.00		1		x		x		0.60

				A1-16		test system frequency flatness		x		x		0.25		Gaussian		1.00		1		x		x		0.25

				A1-24		Uncertainty of the LNA		x		x		0.00		Gaussian		1.00		1		x		x		0.00

				A1.25		Uncertainty of the Mixer		x		x		2.25		Gaussian		1.00		1		x		x		2.25

				A1-7		Impedance mismatch in the receiving chain		x		x		0.42		U-shaped		1.41		1		x		x		0.30

				A1-8		Random uncertainty		x		x		0.10		Rectangular		1.73		1		x		x		0.06

				Stage 1: Calibration measurement

				A1-9		Impedance mismatch between the receiving antenna and the network analyzer		x		x		0.57		U-shaped		1.41		1		x		x		0.40

				A1-10		Positioning and pointing misalignment between the reference antenna and the receiving antenna		x		x		0.43		Rectangular		1.73		1		x		x		0.25

				A1-11		Impedance mismatch between the reference antenna and the network analyzer.		x		x		0.57		U-shaped		1.41		1		x		x		0.40

				A1-3		Quality of quiet zone		x		x		0.10		Gaussian		1.00		1		x		x		0.10

				A1-4b		Polarization mismatch between the reference antenna and the receiving antenna		x		x		0.02		Rectangular		1.73		1		x		x		0.01

				A1-5		Mutual coupling between the reference antenna and the receiving antenna		x		x		0.00		Rectangular		1.73		1		x		x		0.00

				A1-6		Phase curvature		x		x		0.07		Gaussian		1.00		1		x		x		0.07

				C1-4		Uncertainty of the absolute gain of the reference antenna		x		x		0.30		Gaussian		1.00		1		x		x		0.30

				A1-12		Influence of the reference antenna feed cable		x		x		0.18		Rectangular		1.73		1		x		x		0.10

				A1-13		Reference antenna feed cable loss measurement uncertainty		x		x		0.10		Gaussian		1.00		1		x		x		0.10

				A1-14		Influence of the receiving antenna feed cable		x		x		0.18		Rectangular		1.73		1		x		x		0.10

				C1-5		Measurement Reciever (Co-location)		x		x		0.52		Rectangular		1.73		1		x		x		0.30

				A1-15		Uncertainty of the absolute gain of the receiving antenna		x		x		0.00		Rectangular		1.73		1		x		x		0.00







EIRP

				Table 9.2.7-2: OTA test system specific measurement uncertainty values for the EIRP accuracy, FR2, Normal test conditions

						Expanded uncertainty [dB]																						Review comments (RAN4#94)

						24.25<f
≤29.5GHz		37<f
≤40GHz

				Indoor Anechoic Chamber

				Compact Antenna Test Range		1.74		2.07

				One Dimensional Compact Range Chamber

				Near Field Test Range

				PWS

				Agreed value		1.70		2.00



		Indoor anechoic																				rms calculations

		UID		Uncertainty source		Uncertainty value				Distribution of the probability		Divisor based on distribution shape		ci		Standard uncertainty ui [dB]

						24.25<f
≤29.5GHz		37<f
≤40GHz								24.25<f
≤29.5GHz		37<f
≤40GHz

		Stage 2: DUT measurement

		Stage 1: Calibration measurement																				0		0

		Combined standard uncertainty (1σ) [dB]														0.00		0.00				0		0

		Expanded uncertainty (1.96σ - confidence interval of 95 %) [dB]														0.00		0.00				0		0





		Table 9.2.3.4-1: CATR MU value derivation for EIRP accuracy measurements, Normal test conditions, FR2

		CATR																				rms calculations

		UID		Uncertainty source		Uncertainty value				Distribution of the probability		Divisor based on distribution shape		ci		Standard uncertainty ui [dB]

						24.25<f
≤29.5GHz		37<f
≤40GHz								24.25<f
≤29.5GHz		37<f
≤40GHz

		Stage 2: DUT measurement

		A2-1a		Misalignment  DUT & pointing error (EIRP)		0.20		0.20		Exp. normal		2.00		1.00		0.10		0.10				0.01		0.01

		C1-7		RF power measurement equipment (e.g. spectrum analyzer, power meter) -High power		0.50		0.70		 Gaussian		1.00		1.00		0.50		0.70				0.25		0.49

		A2-2a		Standing wave between DUT and test range antenna		0.03		0.03		U-shaped		1.41		1.00		0.02		0.02				0.00045		0.00045

		A2-3		RF leakage, test range antenna cable connector terminated.		0.01		0.01		Gaussian		1.00		1.00		0.01		0.01				0.0001		0.0001

		A2-4a		QZ ripple with DUT		0.40		0.40		Gaussian 		1.00		1.00		0.40		0.40				0.16		0.16

		A2-12		Frequency flatness		0.25		0.25		Gaussian		1.00		1.00		0.25		0.25				0.0625		0.0625

		Stage 1: Calibration measurement																				0		0

		C1-3		Network Analyzer		0.30		0.30		 Gaussian		1.00		1.00		0.30		0.30				0.09		0.09

		A2-5a		Mismatch of receiver chain		0.43		0.57		U-shaped		1.41		1.00		0.30		0.40				0.09245		0.16245

		A2-6		Insertion loss variation in receiver chain		0.00		0.00		Rectangular		1.73		1.00		0.00		0.00				0		0

		A2-3		RF leakage, (SGH connector terminated & test range antenna connector cable terminated)		0.01		0.01		Gaussian		1.00		1.00		0.01		0.01				0.0001		0.0001

		A2-7		Influence of the calibration antenna feed cable		0.21		0.29		U-shaped		1.41		1.00		0.15		0.21				0.02205		0.04205

		C1-4		SGH Calibration uncertainty		0.52		0.52		Rectangular		1.73		1.00		0.30		0.30				0.0901333333		0.0901333333

		A2-8		Misalignment  positioning system		0.00		0.00		Exp. normal 		2.00		1.00		0.00		0.00				0		0

		A2-1b		Misalignment of calibration antenna and test range antenna		0.00		0.00		Exp. normal		2.00		1.00		0.00		0.00				0		0

		A2-9		Rotary joints		0.00		0.00		U-shaped		1.41		1.00		0.00		0.00				0		0

		A2-2b		Standing wave between calibration antenna and test range antenna		0.09		0.09		U-shaped		1.41		1.00		0.06		0.06				0.00405		0.00405

		A2-4b		QZ ripple calibration antenna		0.01		0.01		Gaussian		1.00		1.00		0.01		0.01				0.000081		0.000081

		A2-11		Switching uncertainty		0.10		0.10		Rectangular		1.73		1.00		0.06		0.06				0.0033333333		0.0033333333

		Combined standard uncertainty (1σ) [dB]														0.89		1.06				0.8861420127		1.0560528712

		Expanded uncertainty (1.96σ - confidence interval of 95 %) [dB]														1.74		2.07				1.7368383449		2.0698636275

																						same as TR38.817-02



		Near field																				rms calculations

		UID		Uncertainty source		Uncertainty value				Distribution of the probability		Divisor based on distribution shape		ci		Standard uncertainty ui [dB]

						24.25<f
≤29.5GHz		37<f
≤40GHz								24.25<f
≤29.5GHz		37<f
≤40GHz

		Stage 2: DUT measurement

		Stage 1: Calibration measurement																				0		0

		Combined standard uncertainty (1σ) [dB]														0.00		0.00				0		0

		Expanded uncertainty (1.96σ - confidence interval of 95 %) [dB]														0.00		0.00				0		0





		One Dimensional Compact Range Chamber 																				rms calculations

		UID		Uncertainty source		Uncertainty value				Distribution of the probability		Divisor based on distribution shape		ci		Standard uncertainty ui [dB]

						24.25<f
≤29.5GHz		37<f
≤40GHz								24.25<f
≤29.5GHz		37<f
≤40GHz

		Stage 2: DUT measurement

		Stage 1: Calibration measurement																				0		0

		Combined standard uncertainty (1σ) [dB]														0.00		0.00				0		0

		Expanded uncertainty (1.96σ - confidence interval of 95 %) [dB]														0.00		0.00				0		0





		Plane wave synthesiser																				rms calculations

		UID		Uncertainty source		Uncertainty value				Distribution of the probability		Divisor based on distribution shape		ci		Standard uncertainty ui [dB]

						24.25<f
≤29.5GHz		37<f
≤40GHz								24.25<f
≤29.5GHz		37<f
≤40GHz

		Stage 2: DUT measurement

		Stage 1: Calibration measurement																				0		0

		Combined standard uncertainty (1σ) [dB]														0.00		0.00				0		0

		Expanded uncertainty (1.96σ - confidence interval of 95 %) [dB]														0.00		0.00				0		0







Checked 28/1/20
same as 38.817-02



power dynamics

				chamber		Expanded uncertainty [dB]																								Review comments (RAN4#94)

						24.25<f
≤29.5GHz		37<f
≤40GHz

				Indoor anechoic

				CATR

				Near field

				1D CATR

				Plane wave sythesiser

				Agreed value		0.40		0.40		same as FR1



		Indoor anechoic																				rms calculations

		UID		Uncertainty source		Uncertainty value				Distribution of the probability		Divisor based on distribution shape		ci		Standard uncertainty ui [dB]

						24.25<f
≤29.5GHz		37<f
≤40GHz								24.25<f
≤29.5GHz		37<f
≤40GHz

		Stage 2: DUT measurement

		Stage 1: Calibration measurement																				0		0		ERROR:#REF!

		Combined standard uncertainty (1σ) [dB]														0.00		0.00				0		0		ERROR:#REF!

		Expanded uncertainty (1.96σ - confidence interval of 95 %) [dB]														0.00		0.00				0		0		ERROR:#REF!





		CATR																				rms calculations

		UID		Uncertainty source		Uncertainty value				Distribution of the probability		Divisor based on distribution shape		ci		Standard uncertainty ui [dB]

						24.25<f
≤29.5GHz		37<f
≤40GHz								24.25<f
≤29.5GHz		37<f
≤40GHz

		Stage 2: DUT measurement

		Stage 1: Calibration measurement																				0		0		ERROR:#REF!

		Combined standard uncertainty (1σ) [dB]														0.00		0.00				0		0		ERROR:#REF!

		Expanded uncertainty (1.96σ - confidence interval of 95 %) [dB]														0.00		0.00				0		0		ERROR:#REF!





		Near field																				rms calculations

		UID		Uncertainty source		Uncertainty value				Distribution of the probability		Divisor based on distribution shape		ci		Standard uncertainty ui [dB]

						24.25<f
≤29.5GHz		37<f
≤40GHz								24.25<f
≤29.5GHz		37<f
≤40GHz

		Stage 2: DUT measurement

		Stage 1: Calibration measurement																				0		0		ERROR:#REF!

		Combined standard uncertainty (1σ) [dB]														0.00		0.00				0		0		ERROR:#REF!

		Expanded uncertainty (1.96σ - confidence interval of 95 %) [dB]														0.00		0.00				0		0		ERROR:#REF!





		One Dimensional Compact Range Chamber 																				rms calculations

		UID		Uncertainty source		Uncertainty value				Distribution of the probability		Divisor based on distribution shape		ci		Standard uncertainty ui [dB]

						24.25<f
≤29.5GHz		37<f
≤40GHz								24.25<f
≤29.5GHz		37<f
≤40GHz

		Stage 2: DUT measurement

		Stage 1: Calibration measurement																				0		0		ERROR:#REF!





		Plane wave synthesiser																				rms calculations

		UID		Uncertainty source		Uncertainty value				Distribution of the probability		Divisor based on distribution shape		ci		Standard uncertainty ui [dB]

						24.25<f
≤29.5GHz		37<f
≤40GHz								24.25<f
≤29.5GHz		37<f
≤40GHz

		Stage 2: DUT measurement

		Stage 1: Calibration measurement																				0		0		ERROR:#REF!





















































EVM

				chamber		Expanded uncertainty [dB]				Total Evm on top of existing 1% EVM uncertainty [%]

						24.25<f
≤29.5GHz		37<f
≤40GHz		24.25<f
≤29.5GHz		37<f
≤40GHz

				Indoor anechoic

				CATR																										Review comments (RAN4#94)

				Near field

				1D CATR

				Plane wave sythesiser

				Agreed value						1.00		1.00		Values for test equipment only (1% EVM, 12Hz Freq error and 25ns TAE)



		Indoor anechoic																				rms calculations

		UID		Uncertainty source		Uncertainty value				Distribution of the probability		Divisor based on distribution shape		ci		Standard uncertainty ui [dB]

						24.25<f
≤29.5GHz		37<f
≤40GHz								24.25<f
≤29.5GHz		37<f
≤40GHz

		Stage 2: DUT measurement

		Stage 1: Calibration measurement																				0		0		ERROR:#REF!

		Combined standard uncertainty (1σ) [dB]														0.00		0.00				0		0		ERROR:#REF!

		Expanded uncertainty (1.96σ - confidence interval of 95 %) [dB]														0.00		0.00				0		0		ERROR:#REF!





		CATR																				rms calculations

		UID		Uncertainty source		Uncertainty value				Distribution of the probability		Divisor based on distribution shape		ci		Standard uncertainty ui [dB]

						24.25<f
≤29.5GHz		37<f
≤40GHz								24.25<f
≤29.5GHz		37<f
≤40GHz

		Stage 2: DUT measurement

		Stage 1: Calibration measurement																				0		0		ERROR:#REF!

		Combined standard uncertainty (1σ) [dB]														0.00		0.00				0		0		ERROR:#REF!

		Expanded uncertainty (1.96σ - confidence interval of 95 %) [dB]														0.00		0.00				0		0		ERROR:#REF!





		Near field																				rms calculations

		UID		Uncertainty source		Uncertainty value				Distribution of the probability		Divisor based on distribution shape		ci		Standard uncertainty ui [dB]

						24.25<f
≤29.5GHz		37<f
≤40GHz								24.25<f
≤29.5GHz		37<f
≤40GHz

		Stage 2: DUT measurement

		Stage 1: Calibration measurement																				0		0		ERROR:#REF!





		One Dimensional Compact Range Chamber 																				rms calculations

		UID		Uncertainty source		Uncertainty value				Distribution of the probability		Divisor based on distribution shape		ci		Standard uncertainty ui [dB]

						24.25<f
≤29.5GHz		37<f
≤40GHz								24.25<f
≤29.5GHz		37<f
≤40GHz

		Stage 2: DUT measurement





		Plane wave synthesiser																				rms calculations

		UID		Uncertainty source		Uncertainty value				Distribution of the probability		Divisor based on distribution shape		ci		Standard uncertainty ui [dB]

						24.25<f
≤29.5GHz		37<f
≤40GHz								24.25<f
≤29.5GHz		37<f
≤40GHz

		Stage 2: DUT measurement

		Stage 1: Calibration measurement																				0		0		ERROR:#REF!

































































EIRP ex

				Table 9.3.4-2: Test system specific measurement uncertainty values for the EIRP accuracy in Extreme test conditions, FR2

				chamber		Expanded uncertainty [dB]																						Review comments (RAN4#94)

						24.25<f
≤29.5GHz		37<f
≤40GHz

				Indoor anechoic

				CATR		3.05		3.25

				Near field

				1D CATR

				Plane wave sythesiser

				Agreed value		3.10		3.30



		Indoor anechoic																				rms calculations

		UID		Uncertainty source		Uncertainty value				Distribution of the probability		Divisor based on distribution shape		ci		Standard uncertainty ui [dB]

						24.25<f
≤29.5GHz		37<f
≤40GHz								24.25<f
≤29.5GHz		37<f
≤40GHz

		Stage 2: DUT measurement

		Stage 1: Calibration measurement																				0		0

		Combined standard uncertainty (1σ) [dB]														0.00		0.00				0		0

		Expanded uncertainty (1.96σ - confidence interval of 95 %) [dB]														0.00		0.00				0		0





		Table 9.3.3.5-1: CATR MU value derivation for EIRP accuracy measurements in Extreme test conditions, FR2

		CATR																				rms calculations

		UID		Uncertainty source		Uncertainty value				Distribution of the probability		Divisor based on distribution shape		ci		Standard uncertainty ui [dB]

						24.25<f
≤29.5GHz		37<f
≤40GHz								24.25<f
≤29.5GHz		37<f
≤40GHz

		Stage 2: DUT measurement

		A2-1a		Misalignment  DUT & pointing error (EIRP)		0.20		0.20		Exp. normal		2.00		1		0.10		0.10				0.01		0.01

		C1-7		RF power measurement equipment (e.g. spectrum analyzer, power meter) -High power		0.50		0.70		 Gaussian		1.00		1		0.50		0.70				0.25		0.49

		A2-2a		Standing wave between DUT and test range antenna		0.03		0.03		U-shaped		1.41		1		0.02		0.02				0.00045		0.00045

		A2-3		RF leakage, test range antenna cable connector terminated.		0.01		0.01		Gaussian		1.00		1		0.01		0.01				0.0001		0.0001

		A2-13		QZ ripple with DUT (Extreme)		0.70		0.70		Gaussian		1.00		1		0.70		0.70				0.49		0.49

		A2-12		Frequency flatness		0.25		0.25		Gaussian		1.00		1		0.25		0.25				0.0625		0.0625

		A2-15		radome loss variation		0.50		0.50		Gaussian		1.00		1		0.50		0.50				0.25		0.25

		A2-14		wet radome loss variation		0.90		0.90		Gaussian		1.00		1		0.90		0.90				0.81		0.81

		A2-16		Change in absorber behaviour		0.50		0.50		Gaussian		1.00		1		0.50		0.50				0.25		0.25

		Stage 1: Calibration measurement																				0		0

		C1-3		Network Analyzer		0.30		0.30		Gaussian		1.00		1		0.30		0.30				0.09		0.09

		A2-5a		Mismatch of receiver chain		0.43		0.57		U-shaped		1.41		1		0.30		0.40				0.09245		0.16245

		A2-6		Insertion loss variation in receiver chain		0.00		0.00		Rectangular		1.73		1		0.00		0.00				0		0

		A2-3		RF leakage, (SGH connector terminated & test range antenna connector cable terminated)		0.01		0.01		Gaussian		1.00		1		0.01		0.01				0.0001		0.0001

		A2-7		Influence of the calibration antenna feed cable		0.21		0.29		U-shaped		1.41		1		0.15		0.21				0.02205		0.04205

		C1-4		SGH Calibration uncertainty		0.52		0.52		Rectangular		1.73		1		0.30		0.30				0.0901333333		0.0901333333

		A2-8		Misalignment  positioning system		0.00		0.00		Exp. normal 		2.00		1		0.00		0.00				0		0

		A2-1b		Misalignment of calibration antenna and test range antenna		0.00		0.00		Exp. normal		2.00		1		0.00		0.00				0		0

		A2-9		Rotary joints		0.00		0.00		U-shaped		1.41		1		0.00		0.00				0		0

		A2-2b		Standing wave between calibration antenna and test range antenna		0.09		0.09		U-shaped		1.41		1		0.06		0.06				0.00405		0.00405

		A2-4b		QZ ripple calibration antenna		0.01		0.01		Gaussian		1.00		1		0.01		0.01				0.000081		0.000081

		A2-11		Switching uncertainty		0.10		0.10		Rectangular		1.73		1		0.06		0.06				0.0033333333		0.0033333333

		Combined standard uncertainty (1σ) [dB]														1.56		1.66				1.5573206692		1.6598938721

		Expanded uncertainty (1.96σ - confidence interval of 95 %) [dB]														3.05		3.25				3.0523485116		3.2533919893





		Near field																				rms calculations

		UID		Uncertainty source		Uncertainty value				Distribution of the probability		Divisor based on distribution shape		ci		Standard uncertainty ui [dB]

						24.25<f
≤29.5GHz		37<f
≤40GHz								24.25<f
≤29.5GHz		37<f
≤40GHz

		Stage 2: DUT measurement

		Stage 1: Calibration measurement																				0		0

		Combined standard uncertainty (1σ) [dB]														0.00		0.00				0		0

		Expanded uncertainty (1.96σ - confidence interval of 95 %) [dB]														0.00		0.00				0		0





		One Dimensional Compact Range Chamber 																				rms calculations

		UID		Uncertainty source		Uncertainty value				Distribution of the probability		Divisor based on distribution shape		ci		Standard uncertainty ui [dB]

						24.25<f
≤29.5GHz		37<f
≤40GHz								24.25<f
≤29.5GHz		37<f
≤40GHz

		Stage 2: DUT measurement

		Stage 1: Calibration measurement																				0		0

		Combined standard uncertainty (1σ) [dB]														0.00		0.00				0		0

		Expanded uncertainty (1.96σ - confidence interval of 95 %) [dB]														0.00		0.00				0		0





		Plane wave synthesiser																				rms calculations

		UID		Uncertainty source		Uncertainty value				Distribution of the probability		Divisor based on distribution shape		ci		Standard uncertainty ui [dB]

						24.25<f
≤29.5GHz		37<f
≤40GHz								24.25<f
≤29.5GHz		37<f
≤40GHz

		Stage 2: DUT measurement

		Stage 1: Calibration measurement																				0		0

		Combined standard uncertainty (1σ) [dB]														0.00		0.00				0		0

		Expanded uncertainty (1.96σ - confidence interval of 95 %) [dB]														0.00		0.00				0		0



Checked 28/1/20
same as 38.817-02



TX OFF

				chamber		Expanded uncertainty [dB]																						Review comments (RAN4#94)

						24.25<f
≤29.5GHz		37<f
≤40GHz

				Indoor anechoic

				CATR		2.95		3.29

				Near field

				1D CATR

				Plane wave sythesiser

				Agreed value		2.90		3.30



		Indoor anechoic																				rms calculations

		UID		Uncertainty source		Uncertainty value				Distribution of the probability		Divisor based on distribution shape		ci		Standard uncertainty ui [dB]

						24.25<f
≤29.5GHz		37<f
≤40GHz								24.25<f
≤29.5GHz		37<f
≤40GHz

		Stage 2: DUT measurement

		Stage 1: Calibration measurement																				0		0

		Combined standard uncertainty (1σ) [dB]														0.00		0.00				0		0

		Expanded uncertainty (1.96σ - confidence interval of 95 %) [dB]														0.00		0.00				0		0





		Table 9.10.2.3-1: Compact antenna test range uncertainty assessment for EIRP measurements for transmitter OFF power and transmitter transient period

		CATR																				rms calculations

		UID		Uncertainty source		Uncertainty value				Distribution of the probability		Divisor based on distribution shape		ci		Standard uncertainty ui [dB]

						24.25<f
≤29.5GHz		37<f
≤40GHz								24.25<f
≤29.5GHz		37<f
≤40GHz

		Stage 2: DUT measurement

		A2-1a		Misalignment  DUT & pointing error (EIRP)		0.20		0.20		Exp. normal		2.00		1		0.10		0.10				0.01		0.01

		C1-10		RF power measurement equipment standard uncertainty σ (dB) of the absolute level for a time domain wideband measurement for FR2		1.25		1.45		Gaussian		1.00		1		1.25		1.45				1.5625		2.1025

		A2-2a		Standing wave between DUT and test range antenna		0.03		0.03		U-shaped		1.41		1		0.02		0.02				0.00045		0.00045

		A2-3		RF leakage, test range antenna cable connector terminated.		0.01		0.01		Gaussian		1.00		1		0.01		0.01				0.0001		0.0001

		A2-4a		QZ ripple with DUT		0.40		0.40		Gaussian 		1.00		1		0.40		0.40				0.16		0.16

		A2-12		Frequency flatness		0.25		0.25		Gaussian		1.00		1		0.25		0.25				0.0625		0.0625

		Stage 1: Calibration measurement																				0		0

		C1-3		Network Analyzer		0.30		0.30		Gaussian		1.00		1		0.30		0.30				0.09		0.09

		A2-5b		Mismatch of receiver chain for low power		0.72		0.72		U-shaped		1.41		1		0.51		0.51				0.2592		0.2592

		A2-6		Insertion loss variation in receiver chain		0.00		0.00		Rectangular		1.73		1		0.00		0.00				0		0

		A2-3		RF leakage, (SGH connector terminated & test range antenna connector cable terminated)		0.01		0.01		Gaussian		1.00		1		0.01		0.01				0.0001		0.0001

		A2-7		Influence of the calibration antenna feed cable		0.21		0.29		U-shaped		1.41		1		0.15		0.21				0.02205		0.04205

		C1-4		SGH Calibration uncertainty		0.52		0.52		Rectangular		1.73		1		0.30		0.30				0.09		0.09

		A2-8		Misalignment  positioning system		0.00		0.00		Exp. normal 		2.00		1		0.00		0.00				0		0

		A2-1b		Misalignment of calibration antenna and test range antenna		0.00		0.00		Exp. normal		2.00		1		0.00		0.00				0		0

		A2-9		Rotary joints		0.00		0.00		U-shaped		1.41		1		0.00		0.00				0		0

		A2-2b		Standing wave between calibration antenna and test range antenna		0.09		0.09		U-shaped		1.41		1		0.06		0.06				0.00405		0.00405

		A2-4b		QZ ripple calibration antenna		0.01		0.01		Gaussian		1.00		1		0.01		0.01				0.000081		0.000081

		A2-11		Switching uncertainty		0.10		0.10		Rectangular		1.73		1		0.06		0.06				0.0033333333		0.0033333333

		Combined standard uncertainty (1σ) [dB]														1.50		1.68				1.5047804934		1.6805845213

		Expanded uncertainty (1.96σ - confidence interval of 95 %) [dB]														2.95		3.29				2.9493697671		3.2939456618





		Near field																				rms calculations

		UID		Uncertainty source		Uncertainty value				Distribution of the probability		Divisor based on distribution shape		ci		Standard uncertainty ui [dB]

						24.25<f
≤29.5GHz		37<f
≤40GHz								24.25<f
≤29.5GHz		37<f
≤40GHz

		Stage 2: DUT measurement

		Stage 1: Calibration measurement																				0		0

		Combined standard uncertainty (1σ) [dB]														0.00		0.00				0		0

		Expanded uncertainty (1.96σ - confidence interval of 95 %) [dB]														0.00		0.00				0		0





		One Dimensional Compact Range Chamber 																				rms calculations

		UID		Uncertainty source		Uncertainty value				Distribution of the probability		Divisor based on distribution shape		ci		Standard uncertainty ui [dB]

						24.25<f
≤29.5GHz		37<f
≤40GHz								24.25<f
≤29.5GHz		37<f
≤40GHz

		Stage 2: DUT measurement

		Stage 1: Calibration measurement																				0		0

		Combined standard uncertainty (1σ) [dB]														0.00		0.00				0		0

		Expanded uncertainty (1.96σ - confidence interval of 95 %) [dB]														0.00		0.00				0		0





		Plane wave synthesiser																				rms calculations

		UID		Uncertainty source		Uncertainty value				Distribution of the probability		Divisor based on distribution shape		ci		Standard uncertainty ui [dB]

						24.25<f
≤29.5GHz		37<f
≤40GHz								24.25<f
≤29.5GHz		37<f
≤40GHz

		Stage 2: DUT measurement

		Stage 1: Calibration measurement																				0		0

		Combined standard uncertainty (1σ) [dB]														0.00		0.00				0		0

		Expanded uncertainty (1.96σ - confidence interval of 95 %) [dB]														0.00		0.00				0		0







Checked 28/1/20
pointing error 0.2 in EIRP and 0.3 in TX OFF - why? use 0.2 fpr now.
NA is 0.3 in EIRP and 0.2 here, use 0.3 cancels out pointing error
Reciever missmatch uncertainty different to EIRP? 0.72 rather than 0.43/0.57. Could be becuase of limiter? New error description.
Final values match 38.817-02








In-band TRP

				chamber		Expanded uncertainty [dB]																						Review comments (RAN4#94)

						24.25<f
≤29.5GHz		37<f
≤40GHz

				Indoor anechoic

				CATR		2.11		2.39

				Near field

				1D CATR

				Plane wave sythesiser

				reverb		1.85		2.08

				Agreed value		2.10		2.40



		Indoor anechoic																				rms calculations

		UID		Uncertainty source		Uncertainty value				Distribution of the probability		Divisor based on distribution shape		ci		Standard uncertainty ui [dB]

						24.25<f
≤29.5GHz		37<f
≤40GHz								24.25<f
≤29.5GHz		37<f
≤40GHz

		Stage 2: DUT measurement

		Stage 1: Calibration measurement																				0		0

		Combined standard uncertainty (1σ) [dB]														0.00		0.00				0		0

		Expanded uncertainty (1.96σ - confidence interval of 95 %) [dB]														0.00		0.00				0		0





		Table 11.2.3.4-1: CATR MU value derivation for OTA BS output power measurement, FR2

		CATR																				rms calculations

		UID		Uncertainty source		Uncertainty value				Distribution of the probability		Divisor based on distribution shape		ci		Standard uncertainty ui [dB]

						24.25<f
≤29.5GHz		37<f
≤40GHz								24.25<f
≤29.5GHz		37<f
≤40GHz

		Stage 2: DUT measurement

		A2-1a		Misalignment  DUT & pointing error (EIRP)		0.20		0.20		Exp. normal		2.00		1		0.10		0.10				0.01		0.01

		C1-7		RF power measurement equipment (e.g. spectrum analyzer, power meter) -High power		0.50		0.70		 Gaussian		1.00		1		0.50		0.70				0.25		0.49

		A2-2a		Standing wave between DUT and test range antenna		0.03		0.03		U-shaped		1.41		1		0.02		0.02				0.00045		0.00045

		A2-3		RF leakage, test range antenna cable connector terminated.		0.01		0.01		Gaussian		1.00		1		0.01		0.01				0.0001		0.0001

		A2-4a		QZ ripple with DUT		0.40		0.40		Gaussian 		1.00		1		0.40		0.40				0.16		0.16

		A2-12		Frequency flatness		0.25		0.25		Gaussian		1.00		1		0.25		0.25				0.0625		0.0625

		Stage 1: Calibration measurement																				0		0

		C1-3		Network Analyzer		0.30		0.30		 Gaussian		1.00		1		0.30		0.30				0.09		0.09

		A2-5a		Mismatch of receiver chain		0.43		0.57		U-shaped		1.41		1		0.30		0.40				0.09245		0.16245

		A2-6		Insertion loss variation in receiver chain		0.00		0.00		Rectangular		1.73		1		0.00		0.00				0		0

		A2-3		RF leakage, (SGH connector terminated & test range antenna connector cable terminated)		0.01		0.01		Gaussian		1.00		1		0.01		0.01				0.0001		0.0001

		A2-7		Influence of the calibration antenna feed cable		0.21		0.29		U-shaped		1.41		1		0.15		0.21				0.02205		0.04205

		C1-4		SGH Calibration uncertainty		0.52		0.52		Rectangular		1.73		1		0.30		0.30				0.0901333333		0.0901333333

		A2-8		Misalignment  positioning system		0.00		0.00		Exp. normal 		2.00		1		0.00		0.00				0		0

		A2-1b		Misalignment of calibration antenna and test range antenna		0.00		0.00		Exp. normal		2.00		1		0.00		0.00				0		0

		A2-9		Rotary joints		0.00		0.00		U-shaped		1.41		1		0.00		0.00				0		0

		A2-2b		Standing wave between calibration antenna and test range antenna		0.09		0.09		U-shaped		1.41		1		0.06		0.06				0.00405		0.00405

		A2-4b		QZ ripple calibration antenna		0.01		0.01		Gaussian		1.00		1		0.01		0.01				0.000081		0.000081

		Combined standard uncertainty (1σ) [dB]														0.88		1.05				0.8842592003		1.0544734863

		Expanded uncertainty (1.96σ - confidence interval of 95 %) [dB]														1.73		2.07				1.7331480326		2.0667680332

		TRP Summation error														1.20		1.20

		Total MU														2.11		2.39



		Near field																				rms calculations

		UID		Uncertainty source		Uncertainty value				Distribution of the probability		Divisor based on distribution shape		ci		Standard uncertainty ui [dB]

						24.25<f
≤29.5GHz		37<f
≤40GHz								24.25<f
≤29.5GHz		37<f
≤40GHz

		Stage 2: DUT measurement

		Stage 1: Calibration measurement																				0		0

		Combined standard uncertainty (1σ) [dB]														0.00		0.00				0		0

		Expanded uncertainty (1.96σ - confidence interval of 95 %) [dB]														0.00		0.00				0		0





		One Dimensional Compact Range Chamber 																				rms calculations

		UID		Uncertainty source		Uncertainty value				Distribution of the probability		Divisor based on distribution shape		ci		Standard uncertainty ui [dB]

						24.25<f
≤29.5GHz		37<f
≤40GHz								24.25<f
≤29.5GHz		37<f
≤40GHz

		Stage 2: DUT measurement

		Stage 1: Calibration measurement																				0		0

		Combined standard uncertainty (1σ) [dB]														0.00		0.00				0		0

		Expanded uncertainty (1.96σ - confidence interval of 95 %) [dB]														0.00		0.00				0		0





		Plane wave synthesiser																				rms calculations

		UID		Uncertainty source		Uncertainty value				Distribution of the probability		Divisor based on distribution shape		ci		Standard uncertainty ui [dB]

						24.25<f
≤29.5GHz		37<f
≤40GHz								24.25<f
≤29.5GHz		37<f
≤40GHz

		Stage 2: DUT measurement

		Stage 1: Calibration measurement																				0		0

		Combined standard uncertainty (1σ) [dB]														0.00		0.00				0		0

		Expanded uncertainty (1.96σ - confidence interval of 95 %) [dB]														0.00		0.00				0		0





		Table 11.2.5.4-1: Reverberation chamber MU value derivation for OTA BS output power, FR2

		Reverberation Chamber

		UID		Uncertainty source		Uncertainty value				Distribution of the probability		Divisor based on distribution shape		ci		Standard uncertainty ui [dB]

						24.25<f
≤29.5GHz		37<f
≤40GHz								24.25<f
≤29.5GHz		37<f
≤40GHz

		Stage 2: DUT measurement

		C1-7		RF power measurement equipment (e.g. spectrum analyzer, power meter) -High power		0.50		0.70		 Gaussian		1.00		1		0.50		0.70				0.25		0.49

		A6-1		Impedance mismatch in the receiving chain		0.20		0.20		U-shaped		1.41		1		0.14		0.14				0.02		0.02

		A6-2		Random uncertainty		0.10		0.10		Rectangular		1.73		1		0.06		0.06				0.0033333333		0.0033333333

		Stage 1: Calibration measurement																				0		0

		A6-3		Reference antenna radiation efficiency		0.30		0.30		Gaussian		1.00		1		0.30		0.30				0.09		0.09

		A6-4		Mean value estimation of reference antenna radiation efficiency		0.27		0.27		Gaussian		1.00		1		0.27		0.27				0.0729		0.0729

		C1-3		Network Analyzer		0.30		0.30		Gaussian		1.00		1		0.30		0.30				0.09		0.09

		A6-5		Influence of the reference antenna feed cable		0.20		0.20		Gaussian		1.00		1		0.20		0.20				0.04		0.04

		A6-6		Mean value estimation of transfer function		0.27		0.27		Gaussian		1.00		1		0.27		0.27				0.0729		0.0729

		A6-7		Uniformity of transfer function		0.50		0.50		Gaussian		1.00		1		0.50		0.50				0.25		0.25

		Combined standard uncertainty (1σ) [dB]														0.94		1.06				0.9429386689		1.0626068574

		Expanded uncertainty (1.96σ - confidence interval of 95 %) [dB]														1.85		2.08				1.8481597911		2.0827094404







Checked 28/1/20
CATR 
-pointing error is different again 0.2 for EIRP, 0.35 here
-RX chain missmatch calc is worng (corrected)
-Misalignment of positioning system, has calc error (std uncertainty is zero though which matches EIRP)
-Misalignment of SGH and pointing system is zero in TRP/TX OFF but is 0.5 here - why?
-Switching uncertainty different (uses EIRP uncertainty as std uncertainty)
-With all above corrected  get 1.74/2.07 compared to 1.78/2.06 - so total is ok
Reverb
- NA uncertainty shoudl be 0.3 not 0.2, small incraes in total but under agreed value






ACLR-abs

				Test system specific MU values for the absolute OTA ACLR, Normal test conditions, FR2

				chamber		Expanded uncertainty [dB]																						Review comments (RAN4=94)

						24.25<f
≤29.5GHz		37<f
≤40GHz

				Indoor anechoic

				CATR		2.69		2.71

				Near field

				1D CATR

				Plane wave sythesiser

				Reverberation Chamber		2.36		2.36

				Agreed Vlaue		2.70		2.70



		Indoor anechoic																				rms calculations

		UID		Uncertainty source		Uncertainty value				Distribution of the probability		Divisor based on distribution shape		ci		Standard uncertainty ui [dB]

						24.25<f
≤29.5GHz		37<f
≤40GHz								24.25<f
≤29.5GHz		37<f
≤40GHz

		Stage 2: DUT measurement

		Stage 1: Calibration measurement																				0		0





		Table 11.3.3.4-1: CATR MU value derivation for the EIRP measurement of the absolute OTA ACLR, FR2

		CATR																				rms calculations

		UID		Uncertainty source		Uncertainty value				Distribution of the probability		Divisor based on distribution shape		ci		Standard uncertainty ui [dB]

						24.25<f
≤29.5GHz		37<f
≤40GHz								24.25<f
≤29.5GHz		37<f
≤40GHz

		Stage 2: DUT measurement

		A2-1a		Misalignment  DUT & pointing error (EIRP)		0.20		0.20		Exp. normal		2.00		1		0.10		0.10				0.01		0.01

		C1-8		RF power measurement equipment (e.g. spectrum analyzer, power meter) - low power (UEM)		0.90		0.90		 Gaussian		1.00		1		0.90		0.90				0.81		0.81

		C1-7		Standing wave between DUT and test range antenna		0.03		0.03		U-shaped		1.41		1		0.02		0.02				0.00045		0.00045

		A2-2a		RF leakage, test range antenna cable connector terminated.		0.01		0.01		Gaussian		1.00		1		0.01		0.01				0.0001		0.0001

		A2-3		QZ ripple with DUT		0.40		0.40		Gaussian 		1.00		1		0.40		0.40				0.16		0.16

		A2-4a		Frequency flatness		0.25		0.25		Gaussian		1.00		1		0.25		0.25				0.0625		0.0625

		Stage 1: Calibration measurement																				0		0

		C1-3		Network Analyzer		0.30		0.30		Gaussian		1.00		1		0.30		0.30				0.09		0.09

		A2-21		Mismatch of receiver chain for low power		0.72		0.72		U-shaped		1.41		1		0.51		0.51				0.2592		0.2592

		A2-6		Insertion loss variation in receiver chain		0.00		0.00		Rectangular		1.73		1		0.00		0.00				0		0

		C1-3		RF leakage, (SGH connector terminated & test range antenna connector cable terminated)		0.01		0.01		Gaussian		1.00		1		0.01		0.01				0.0001		0.0001

		A2-5a		Influence of the calibration antenna feed cable		0.21		0.29		U-shaped		1.41		1		0.15		0.21				0.02205		0.04205

		C1-4		SGH Calibration uncertainty		0.52		0.52		Rectangular		1.73		1		0.30		0.30				0.09		0.09

		A2-6		Misalignment  positioning system		0.00		0.00		Exp. normal 		2.00		1		0.00		0.00				0		0

		A2-3		Misalignment of calibration antenna and test range antenna		0.00		0.00		Exp. normal		2.00		1		0.00		0.00				0		0

		A2-7		Rotary joints		0.00		0.00		U-shaped		1.41		1		0.00		0.00				0		0

		C1-4		Standing wave between calibration antenna and test range antenna		0.09		0.09		U-shaped		1.41		1		0.06		0.06				0.00405		0.00405

		A2-8		QZ ripple calibration antenna		0.01		0.01		Gaussian		1.00		1		0.01		0.01				0.000081		0.000081

		A2-1b		Switching uncertainty		0.10		0.10		Rectangular		1.73		1		0.06		0.06				0.0033333333		0.0033333333

		Combined standard uncertainty (1σ) [dB]														1.23		1.24				1.2295789252		1.2376850703

		Expanded uncertainty (1.96σ - confidence interval of 95 %) [dB]														2.41		2.43				2.4099746934		2.4258627379

		TRP Summation error														1.20		1.20										RK: corrected after Nokia comment

		Total MU														2.69		2.71





		Near field																				rms calculations

		UID		Uncertainty source		Uncertainty value				Distribution of the probability		Divisor based on distribution shape		ci		Standard uncertainty ui [dB]

						24.25<f
≤29.5GHz		37<f
≤40GHz								24.25<f
≤29.5GHz		37<f
≤40GHz

		Stage 2: DUT measurement

		Stage 1: Calibration measurement





		One Dimensional Compact Range Chamber 																				rms calculations

		UID		Uncertainty source		Uncertainty value				Distribution of the probability		Divisor based on distribution shape		ci		Standard uncertainty ui [dB]

						24.25<f
≤29.5GHz		37<f
≤40GHz								24.25<f
≤29.5GHz		37<f
≤40GHz

		Stage 2: DUT measurement

		Stage 1: Calibration measurement																				0		0





		Plane wave synthesiser																				rms calculations

		UID		Uncertainty source		Uncertainty value				Distribution of the probability		Divisor based on distribution shape		ci		Standard uncertainty ui [dB]

						24.25<f
≤29.5GHz		37<f
≤40GHz								24.25<f
≤29.5GHz		37<f
≤40GHz

		Stage 2: DUT measurement

		Stage 1: Calibration measurement																				0		0





		Table 11.3.5.4-2: Reverberation chamber MU value derivation for absolute ACLR measurement, FR2

		Reverberation Chamber																				rms calculations

		UID		Uncertainty source		Uncertainty value				Distribution of the probability		Divisor based on distribution shape		ci		Standard uncertainty ui [dB]

						24.25<f
≤29.5GHz		37<f
≤40GHz								24.25<f
≤29.5GHz		37<f
≤40GHz

		Stage 2: DUT measurement

		C1-8		RF power measurement equipment (e.g. spectrum analyzer, power meter) - low power (UEM)		0.90		0.90		 Gaussian		1.00		1		0.90		0.90				0.81		0.81

		A6-1		Impedance mismatch in the receiving chain		0.20		0.20		U-shaped		1.41		1		0.14		0.14				0.02		0.02

		A6-2		Random uncertainty		0.10		0.10		Rectangular		1.73		1		0.06		0.06				0.0033333333		0.0033333333

		Stage 1: Calibration measurement

		A6-3		Reference antenna radiation efficiency		0.30		0.30		Gaussian		1.00		1		0.30		0.30				0.09		0.09

		A6-4		Mean value estimation of reference antenna radiation efficiency		0.27		0.27		Gaussian		1.00		1		0.27		0.27				0.0729		0.0729

		C1-3		Network Analyzer		0.30		0.30		Gaussian		1.00		1		0.30		0.30				0.09		0.09

		A6-5		Influence of the reference antenna feed cable		0.20		0.20		Gaussian		1.00		1		0.20		0.20				0.04		0.04

		A6-6		Mean value estimation of transfer function		0.27		0.27		Gaussian		1.00		1		0.27		0.27				0.0729		0.0729

		A6-7		Uniformity of transfer function		0.50		0.50		Gaussian		1.00		1		0.50		0.50				0.25		0.25

		Combined standard uncertainty (1σ) [dB]														1.20		1.20				1.2037995403		1.2037995403

		Expanded uncertainty (1.96σ - confidence interval of 95 %) [dB]														2.36		2.36				2.3594470991		2.3594470991

																						same as TR 38.817-02



















Checked 28/1/20
CATR 
-pointing error is different again 0.2 for EIRP, 0.3 here
- missalignment values different to EIRP (where they are 0)
- with EIRP values used the final value is 2.41/2.43 rather than 2.37/2.37 - propose using EIRP values
Reverb
- NA is wrong (0.2 not 0,.3) 
total very similar to TR38.817-02 (2.32) smaller than agreed value so OK






ACLR-rel

				Table 11.3.7-4: Test system specific MU values for the relative OTA ACLR, Normal test conditions, FR2

				chamber		Expanded uncertainty [dB]																						Review comments (RAN4#94)

						24.25<f
≤29.5GHz		37<f
≤40GHz

				Indoor anechoic

				CATR		2.28		2.54

				Near field

				1D CATR

				Plane wave sythesiser

				Reverberation Chamber		2.15		2.36

				Agreed Value		2.30		2.60



		Indoor anechoic																				rms calculations

		UID		Uncertainty source		Uncertainty value				Distribution of the probability		Divisor based on distribution shape		ci		Standard uncertainty ui [dB]

						24.25<f
≤29.5GHz		37<f
≤40GHz								24.25<f
≤29.5GHz		37<f
≤40GHz

		Stage 2: DUT measurement

		Stage 1: Calibration measurement																				0		0

		Combined standard uncertainty (1σ) [dB]														0.00		0.00				0		0

		Expanded uncertainty (1.96σ - confidence interval of 95 %) [dB]														0.00		0.00				0		0

		TRP Summation error														0.75		0.75

		Total MU														0.75		0.75





		Table 11.3.3.4-2: CATR MU value derivation for the EIRP measurement of the relative OTA ACLR, FR2

		CATR																				rms calculations

		UID		Uncertainty source		Uncertainty value				Distribution of the probability		Divisor based on distribution shape		ci		Standard uncertainty ui [dB]

						24.25<f
≤29.5GHz		37<f
≤40GHz								24.25<f
≤29.5GHz		37<f
≤40GHz

		Stage 2: DUT measurement

		A2-1a		Misalignment  DUT & pointing error (EIRP)		0.20		0.20		Exp. normal		2.00		1		0.10		0.10				0.01		0.01

		C1-9		RF power measurement equipment (e.g. spectrum analyzer, power meter) - relative (ACLR)		0.75		0.90		 Gaussian		1.00		1		0.75		0.90				0.5625		0.81

		A2-4a		QZ ripple with DUT		0.40		0.40		Gaussian 		1.00		1		0.40		0.40				0.16		0.16

		A2-12		Frequency flatness		0.25		0.25		Gaussian		1.00		1		0.25		0.25				0.0625		0.0625

		Stage 1: Calibration measurement																				0		0

		C1-3		Network Analyzer		0.30		0.30		 Gaussian		1.00		1		0.30		0.30				0.09		0.09

		A2-5a		Mismatch of receiver chain		0.43		0.57		U-shaped		1.41		1		0.30		0.40				0.09245		0.16245

		A2-6		Insertion loss variation in receiver chain		0.00		0.00		Rectangular		1.73		1		0.00		0.00				0		0

		A2-11		Switching uncertainty		0.10		0.10		Rectangular		1.73		0		0.06		0.06				0.0033333333		0.0033333333

		Combined standard uncertainty (1σ) [dB]														0.99		1.14				0.9903450577		1.1394223683

		Expanded uncertainty (1.96σ - confidence interval of 95 %) [dB]														1.94		2.23				1.9410763131		2.2332678418

		TRP Summation error														1.20		1.20										[rk] corrected

		Total MU														2.28		2.54





		Near field																				rms calculations

		UID		Uncertainty source		Uncertainty value				Distribution of the probability		Divisor based on distribution shape		ci		Standard uncertainty ui [dB]

						24.25<f
≤29.5GHz		37<f
≤40GHz								24.25<f
≤29.5GHz		37<f
≤40GHz





		Plane wave synthesiser																				rms calculations

		UID		Uncertainty source		Uncertainty value				Distribution of the probability		Divisor based on distribution shape		ci		Standard uncertainty ui [dB]

						24.25<f
≤29.5GHz		37<f
≤40GHz								24.25<f
≤29.5GHz		37<f
≤40GHz

		Stage 2: DUT measurement

		Stage 1: Calibration measurement																				0		0





		Table 11.3.5.4-1: Reverberation chamber MU value derivation for relative ACLR measurement, FR2

		Reverberation Chamber																				rms calculations

		UID		Uncertainty source		Uncertainty value				Distribution of the probability		Divisor based on distribution shape		ci		Standard uncertainty ui [dB]

						24.25<f
≤29.5GHz		37<f
≤40GHz								24.25<f
≤29.5GHz		37<f
≤40GHz

		Stage 2: DUT measurement

		C1-9		RF power measurement equipment (e.g. spectrum analyzer, power meter) - relative (ACLR)		0.75		0.90		 Gaussian		1.00		1		0.75		0.90				0.5625		0.81

		A6-1		Impedance mismatch in the receiving chain		0.20		0.20		U-shaped		1.41		1		0.14		0.14				0.02		0.02

		A6-2		Random uncertainty		0.10		0.10		Rectangular		1.73		1		0.06		0.06				0.0033333333		0.0033333333

		Stage 1: Calibration measurement																				0		0

		A6-3		Reference antenna radiation efficiency		0.30		0.30		Gaussian		1.00		1		0.30		0.30				0.09		0.09

		A6-4		Mean value estimation of reference antenna radiation efficiency		0.27		0.27		Gaussian		1.00		1		0.27		0.27				0.0729		0.0729

		C1-3		Network Analyzer		0.30		0.30		Gaussian		1.00		1		0.30		0.30				0.09		0.09

		A6-5		Influence of the reference antenna feed cable		0.20		0.20		Gaussian		1.00		1		0.20		0.20				0.04		0.04

		A6-6		Mean value estimation of transfer function		0.27		0.27		Gaussian		1.00		1		0.27		0.27				0.0729		0.0729

		A6-7		Uniformity of transfer function		0.50		0.50		Gaussian		1.00		1		0.50		0.50				0.25		0.25

		Combined standard uncertainty (1σ) [dB]														1.10		1.20				1.0961903728		1.2037995403

		Expanded uncertainty (1.96σ - confidence interval of 95 %) [dB]														2.15		2.36				2.1485331306		2.3594470991



















































Checked 28/1/20
CATR 
-pointing error is different again 0.2 for EIRP, 0.3 here
- reciever missmatch different to EIRP
-reciever insertion loss variation different (EIRP=0, here, 0.18/0.2)
- Using EIRP value, final value is close 1.94/2.23 vs. 1.96/2.31 propose using EIRP values
Reverb
- NA uncertainty shoudl be 0.3 not 0.2, small incraes in total but under agreed value






OBUE

				Table 11.4.7-2: Test system specific MU values for the OTA OBUE measurement, FR2

				chamber		Expanded uncertainty [dB]																						Review comments (RAN4#94)

						24.25<f
≤29.5GHz		37<f
≤40GHz

				Indoor anechoic

				CATR		2.70		2.72

				Near field

				1D CATR

				Plane wave sythesiser

				Reverberation Chamber		2.36		2.36

				Agreed Vlaue		2.70		2.70





		Indoor anechoic																				rms calculations

		UID		Uncertainty source		Uncertainty value				Distribution of the probability		Divisor based on distribution shape		ci		Standard uncertainty ui [dB]

						24.25<f
≤29.5GHz		37<f
≤40GHz								24.25<f
≤29.5GHz		37<f
≤40GHz

		Stage 2: DUT measurement

		Stage 1: Calibration measurement																				0		0



		Table 11.4.3.4-1: CATR MU value derivation for OTA OBUE measurement, FR2

		CATR																				rms calculations

		UID		Uncertainty source		Uncertainty value				Distribution of the probability		Divisor based on distribution shape		ci		Standard uncertainty ui [dB]

						24.25<f
≤29.5GHz		37<f
≤40GHz								24.25<f
≤29.5GHz		37<f
≤40GHz

		Stage 2: DUT measurement

		A2-18		Misalignment  DUT & pointing error (TRP)		0.30		0.30		Exp. normal		2.00		1		0.15		0.15				0.0225		0.0225

		C1-8		RF power measurement equipment (e.g. spectrum analyzer, power meter) - low power (UEM)		0.90		0.90		 Gaussian		1.00		1		0.90		0.90				0.81		0.81

		A2-2a		Standing wave between DUT and test range antenna		0.03		0.03		U-shaped		1.41		1		0.02		0.02				0.00045		0.00045

		A2-3		RF leakage, test range antenna cable connector terminated.		0.01		0.01		Gaussian		1.00		1		0.01		0.01				0.0001		0.0001

		A2-4a		QZ ripple with DUT		0.40		0.40		Gaussian 		1.00		1		0.40		0.40				0.16		0.16

		A2-12		Frequency flatness		0.25		0.25		Gaussian		1.00		1		0.25		0.25				0.0625		0.0625

		Stage 1: Calibration measurement																				0		0

		C1-3		Network Analyzer		0.30		0.30		Gaussian		1.00		1		0.30		0.30				0.09		0.09

		A2-5b		Mismatch of receiver chain for low power		0.72		0.72		U-shaped		1.41		1		0.51		0.51				0.2592		0.2592

		A2-6		Insertion loss variation in receiver chain		0.00		0.00		Rectangular		1.73		1		0.00		0.00				0		0

		A2-3		RF leakage, (SGH connector terminated & test range antenna connector cable terminated)		0.01		0.01		Gaussian		1.00		1		0.01		0.01				0.0001		0.0001

		A2-7		Influence of the calibration antenna feed cable		0.21		0.29		U-shaped		1.41		1		0.15		0.21				0.02205		0.04205

		C1-4		SGH Calibration uncertainty		0.52		0.52		Rectangular		1.73		1		0.30		0.30				0.09		0.09

		A2-8		Misalignment  positioning system		0.00		0.00		Exp. normal 		2.00		1		0.00		0.00				0		0

		A2-1b		Misalignment of calibration antenna and test range antenna		0.00		0.00		Exp. normal		2.00		1		0.00		0.00				0		0

		A2-9		Rotary joints		0.00		0.00		U-shaped		1.41		1		0.00		0.00				0		0

		A2-2b		Standing wave between calibration antenna and test range antenna		0.09		0.09		U-shaped		1.41		1		0.06		0.06				0.00405		0.00405

		A2-4b		QZ ripple calibration antenna		0.01		0.01		Gaussian		1.00		1		0.01		0.01				0.000081		0.000081

		A2-11		Switching uncertainty		0.10		0.10		Rectangular		1.73		1		0.06		0.06				0.0033333333		0.0033333333

		Combined standard uncertainty (1σ) [dB]														1.23		1.24				1.2346515028		1.2427245605

		Expanded uncertainty (1.96σ - confidence interval of 95 %) [dB]														2.42		2.44				2.4199169455		2.4357401386

		TRP Summation error														1.20		1.20										[rk] corrected

		Total MU														2.70		2.72





		Near field																				rms calculations

		UID		Uncertainty source		Uncertainty value				Distribution of the probability		Divisor based on distribution shape		ci		Standard uncertainty ui [dB]

						24.25<f
≤29.5GHz		37<f
≤40GHz								24.25<f
≤29.5GHz		37<f
≤40GHz

		Stage 2: DUT measurement

		Combined standard uncertainty (1σ) [dB]														0.00		0.00





		One Dimensional Compact Range Chamber 																				rms calculations

		UID		Uncertainty source		Uncertainty value				Distribution of the probability		Divisor based on distribution shape		ci		Standard uncertainty ui [dB]

						24.25<f
≤29.5GHz		37<f
≤40GHz								24.25<f
≤29.5GHz		37<f
≤40GHz

		Stage 2: DUT measurement

		Stage 1: Calibration measurement																				0		0





		Plane wave synthesiser																				rms calculations

		UID		Uncertainty source		Uncertainty value				Distribution of the probability		Divisor based on distribution shape		ci		Standard uncertainty ui [dB]

						24.25<f
≤29.5GHz		37<f
≤40GHz								24.25<f
≤29.5GHz		37<f
≤40GHz

		Stage 2: DUT measurement

		Stage 1: Calibration measurement																				0		0





		Table 11.4.5.4-1: Reverberation chamber MU value derivation for OTA OBUE measurement, FR2

		Reverberation Chamber																				rms calculations

		UID		Uncertainty source		Uncertainty value				Distribution of the probability		Divisor based on distribution shape		ci		Standard uncertainty ui [dB]

						24.25<f
≤29.5GHz		37<f
≤40GHz								24.25<f
≤29.5GHz		37<f
≤40GHz

		Stage 2: DUT measurement

		C1-8		RF power measurement equipment (e.g. spectrum analyzer, power meter) - low power (UEM)		0.90		0.90		 Gaussian		1.00		1		0.90		0.90				0.81		0.81

		A6-1		Impedance mismatch in the receiving chain		0.20		0.20		U-shaped		1.41		1		0.14		0.14				0.02		0.02

		A6-2		Random uncertainty		0.10		0.10		Rectangular		1.73		1		0.06		0.06				0.0033333333		0.0033333333

		Stage 1: Calibration measurement

		A6-3		Reference antenna radiation efficiency		0.30		0.30		Gaussian		1.00		1		0.30		0.30				0.09		0.09

		A6-4		Mean value estimation of reference antenna radiation efficiency		0.27		0.27		Gaussian		1.00		1		0.27		0.27				0.0729		0.0729

		C1-3		Network Analyzer		0.30		0.30		Gaussian		1.00		0.3		0.30		0.30				0.09		0.09

		A6-5		Influence of the reference antenna feed cable		0.20		0.20		Gaussian		1.00		1		0.20		0.20				0.04		0.04

		A6-6		Mean value estimation of transfer function		0.27		0.27		Gaussian		1.00		1		0.27		0.27				0.0729		0.0729

		A6-7		Uniformity of transfer function		0.50		0.50		Gaussian		1.00		1		0.50		0.50				0.25		0.25

		Combined standard uncertainty (1σ) [dB]														1.20		1.20				1.2037995403		1.2037995403

		Expanded uncertainty (1.96σ - confidence interval of 95 %) [dB]														2.36		2.36				2.3594470991		2.3594470991



















Checked 29/1/20
CATR 
- NA is wrong
-Influence of calibration feed cable is different to ACS abs/EIRP
-numbetr of other minor differences
- corrected total 2.53 vs 2.37 below agreed value so ok
Reverb
- NA is wrong (0.2 not 0,.3) 
total very similar to TR38.817-02 (2.32) smaller than agreed value so OK






OOB EM

				chamber																		Review comments (RAN4#94)

						40GHz<f ≤60GHz

				Indoor anechoic chamber		4.94

				CATR		4.96

				Reverberation Chamber		3.53

				Agreed Vlaue		5.00		error in 38.817-02, this is recorded as 4.9





		Table 12.2.3.x-1: IAC value derivation for TX spurious emissions, FR2

		Indoor anechoic chamber

		UID		Uncertainty source				Distribution of the probability		Divisor based on distribution shape		ci

						40GHz<f ≤60GHz								40GHz<f ≤60GHz

		Stage 2: DUT measurement

		A1-1		Positioning misalignment between the AAS BS and the reference antenna		0.02		Rectangular		1.73		1		0.01				0.000108

		A1-2		Pointing misalignment between the AAS BS and the receiving antenna		0.00		Rectangular		1.73		1		0.00				0

		A1-3		Quality of quiet zone		0.10		Gaussian		1.00		1		0.10				0.01

		A1-4a		Polarization mismatch between the AAS BS and the receiving antenna		0.02		Rectangular		1.73		1		0.01				0.000108

		A1-5		Mutual coupling between the AAS BS and the receiving antenna		0.00		Rectangular		1.73		1		0.00				0

		A1-6		Phase curvature		0.05		Gaussian		1.00		1		0.05				0.0025

		C1-7		RF power measurement equipment (e.g. spectrum analyzer, power meter) - low power (UEM)		0.60		 Gaussian		1.00		1		0.60				0.36

		A1-16		test system frequency flatness		0.25		Gaussian		1.00		1		0.25				0.0625

		A1-24		Uncertainty of the LNA		0.00		Gaussian		1.00		1		0.00				0

		A1.25		Uncertainty of the Mixer		2.25		Gaussian		1.00		1		2.25				5.0625

		A1-7		Impedance mismatch in the receiving chain		0.42		U-shaped		1.41		1		0.30				0.0882

		A1-8		Random uncertainty		0.10		Rectangular		1.73		1		0.06				0.0033333333

		Stage 1: Calibration measurement																0

		A1-9		Impedance mismatch between the receiving antenna and the network analyzer		0.57		U-shaped		1.41		1		0.40				0.16245

		A1-10		Positioning and pointing misalignment between the reference antenna and the receiving antenna		0.43		Rectangular		1.73		1		0.25				0.0616333333

		A1-11		Impedance mismatch between the reference antenna and the network analyzer.		0.57		U-shaped		1.41		1		0.40				0.16245

		A1-3		Quality of quiet zone		0.10		Gaussian		1.00		1		0.10				0.01

		A1-4b		Polarization mismatch between the reference antenna and the receiving antenna		0.02		Rectangular		1.73		1		0.01				0.000108

		A1-5		Mutual coupling between the reference antenna and the receiving antenna		0.00		Rectangular		1.73		1		0.00				0

		A1-6		Phase curvature		0.07		Gaussian		1.00		1		0.07				0.0049

		C1-4		Uncertainty of the absolute gain of the reference antenna		0.30		Gaussian		1.00		1		0.30				0.09

		A1-12		Influence of the reference antenna feed cable		0.18		Rectangular		1.73		1		0.10				0.0108

		A1-13		Reference antenna feed cable loss measurement uncertainty		0.10		Gaussian		1.00		1		0.10				0.01

		A1-14		Influence of the receiving antenna feed cable		0.18		Rectangular		1.73		1		0.10				0.0108

		C1-4		SGH Calibration uncertainty		0.52		Rectangular		1.73		1		0.30				0.0901333333

		A1-15		Uncertainty of the absolute gain of the receiving antenna		0.00		Rectangular		1.73		1		0.00				0

		Combined standard uncertainty (1σ) [dB]												2.49				2.4904866994

		Expanded uncertainty (1.96σ - confidence interval of 95 %) [dB]												4.88				4.8813539309

		TRP Summation error												0.75

		Total MU												4.94





		Table 12.2.3.4-1: CATR value derivation for TX spurious emissions, FR2

		CATR

		UID		Uncertainty source				Distribution of the probability		Divisor based on distribution shape		ci

						40GHz<f ≤60GHz								40GHz<f ≤60GHz

		Stage 2: DUT measurement

		A2-18		Misalignment  DUT & pointing error (TRP)		0.30		Exp. normal		2.00		1		0.15				0.0225

		C1-7		RF power measurement equipment (e.g. spectrum analyzer, power meter) - low power (UEM)		0.60		 Gaussian		1.00		1		0.60				0.36

		A2-19		Uncertainty of the LNA		0.00		Gaus		1.00		1		0.00				0

		A2-20		Uncertainty of the Mixer		2.25		Gaus		1.00		1		2.25				5.0625

		A2-2a		Standing wave between DUT and test range antenna		0.21		Gaussian 		1.00		1		0.21				0.0441

		A2-3		RF leakage, test range antenna cable connector terminated.		0.00		Gaussian		1.00		1		0.00				0.000001

		A2-4a		QZ ripple with DUT		0.09		Gaussian 		1.00		1		0.09				0.00861184

		A2-12		Frequency flatness		0.25		Gaussian		1.00		1		0.25				0.0625

		A2-21		Miscellaneous uncertainty		0.00		Rectangular		1.73		1		0.00				0

		Stage 1: Calibration measurement																0

		C1-3		Network Analyzer		0.30		 Gaussian		1.00		1		0.30				0.09

		A2-5a		Mismatch of receiver chain		0.57		U-shaped		1.41		1		0.40				0.16245

		A2-5b		Mismatch of receiver chain for low power		0.00		U-shaped		1.41		1		0.00				0

		A2-6		Insertion loss variation in receiver chain		0.18		Rectangular		1.73		1		0.10				0.0108

		A2-3		RF leakage, (SGH connector terminated & test range antenna connector cable terminated)		0.00		Gaussian		1.00		1		0.00				0.000001

		A2-7		Influence of the calibration antenna feed cable		0.29		U-shaped		1.41		1		0.21				0.04205

		C1-4		SGH Calibration uncertainty		0.52		Rectangular		1.73		1		0.30				0.0901333333

		A2-8		Misalignment  positioning system		0.00		Exp. normal 		2.00		1		0.00				0

		A2-1b		Misalignment of calibration antenna and test range antenna		0.00		Exp. normal		2.00		1		0.00				0

		A2-9		Rotary joints		0.00		U-shaped		1.41		1		0.00				0

		A2-2b		Standing wave between calibration antenna and test range antenna		0.09		U-shaped		1.41		1		0.06				0.00405

		A2-4b		QZ ripple calibration antenna		0.01		Gaussian		1.00		1		0.01				0.000081

		A2-11		Switching uncertainty		0.43		Rectangular		1.73		1		0.25				0.0616333333

		Combined standard uncertainty (1σ) [dB]												2.45				2.453856456

		Expanded uncertainty (1.96σ - confidence interval of 95 %) [dB]												4.81				4.8095586538

		TRP Summation error												1.20

		Total MU												4.96





		Table 12.2.3.4-1-2: Reverberation Chamber MUperpoint value derivation for TX spurious emissions, 18 GHz – 60 GHz

		Reverberation Chamber

		UID		Uncertainty source				Distribution of the probability		Divisor based on distribution shape		ci

						40GHz<f ≤60GHz								40GHz<f ≤60GHz

		Stage 2: DUT measurement

		C1-7		RF power measurement equipment (e.g. spectrum analyzer, power meter) - low power (UEM)		0.60		 Gaussian		1.00		1		0.60				0.36

		A6-1		Impedance mismatch in the receiving chain		0.45		U-shaped		1.41		1		0.32				0.10125

		A6-2		Random uncertainty		0.10		Rectangular		1.73		1		0.06				0.0033333333

		Stage 1: Calibration measurement

		A6-3		Reference antenna radiation efficiency		0.50		Normal		1.00		1		0.50				0.25

		A6-4		Mean value estimation of reference antenna radiation efficiency		0.27		Normal		1.00		1		0.27				0.0729

		C1-3		Network Analyzer		0.30		 Gaussian		1.00		1		0.30				0.09

		A6-5		Influence of the reference antenna feed cable		0.20		Normal		1.00		1		0.20				0.04

		A6-6		Mean value estimation of transfer function		0.27		Normal		1.00		1		0.27				0.0729

		A6-7		Uniformity of transfer function		1.50		Normal		1.00		1		1.50				2.25

		Combined standard uncertainty (1σ) [dB]												1.80				1.8001064783

		Expanded uncertainty (1.96σ - confidence interval of 95 %) [dB]												3.53				3.5282086975





Checked 29/1/20
Below 40GHz some discrepancies biut suggest using in-band TRP limiits (this is whjat is done in 38.817-02)
IAB
-power measurement different for 3 methods
CATR 
-power measurement different for 3 methods
Reverb
power measurement equipment much larger than other methods - should synchronise






RX EM

				chamber		Expanded uncertainty [dB]																												Review comments (RAN4#94)

						18GHz<f≤26.5 GHz		26.5GHz<f ≤40GHz		40GHz<f ≤60GHz

				Indoor anechoic chamber		x		x		x

				CATR		x		x		x

				Reverberation Chamber		x		x		x

				Agreed Vlaue		x		x		5.00



		Indoor anechoic chamber																								rms calculations

		UID		Uncertainty source		Uncertainty value						Distribution of the probability		Divisor based on distribution shape		ci		Standard uncertainty ui [dB]

						18GHz<f≤26.5 GHz		26.5GHz<f ≤40GHz		40GHz<f ≤60GHz								18GHz<f≤26.5 GHz		26.5GHz<f ≤40GHz		40GHz<f ≤60GHz

		Stage 2: DUT measurement

		Stage 1: Calibration measurement																								0		0		0



		CATR																								rms calculations

		UID		Uncertainty source		Uncertainty value						Distribution of the probability		Divisor based on distribution shape		ci		Standard uncertainty ui [dB]

						18GHz<f≤26.5 GHz		26.5GHz<f ≤40GHz		40GHz<f ≤60GHz								18GHz<f≤26.5 GHz		26.5GHz<f ≤40GHz		40GHz<f ≤60GHz

		Stage 2: DUT measurement

		Stage 1: Calibration measurement																								0		0		0





		Reverberation Chamber																								rms calculations

		UID		Uncertainty source		Uncertainty value						Distribution of the probability		Divisor based on distribution shape		ci		Standard uncertainty ui [dB]

						18GHz<f≤26.5 GHz		26.5GHz<f ≤40GHz		40GHz<f ≤60GHz								18GHz<f≤26.5 GHz		26.5GHz<f ≤40GHz		40GHz<f ≤60GHz

		Stage 2: DUT measurement

		Stage 1: Calibration measurement																								0		0		0
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R4-2008860 - RX directional FR2 MU budget spreadsheet.xlsx
sumarry

						Expanded uncertainty [dB]												A method exceeds agreed value

						IAC				CATR				Agreed value

						24.25<f<29.5GHz		37<f<40GHz		24.25<f<29.5GHz		37<f<40GHz		24.25<f<29.5GHz		37<f<40GHz		24.25<f<29.5GHz		37<f<40GHz

				EIS		2.33		2.46		2.25		2.33		2.40		2.40				x























TE

																				Review comments (RAN4#94)

				Test Equipment Errors

		UID		Instrument		Uncertainty value (for the prob dist type)				Probability distribution		divisor		Standard uncertainty σ (dB)

						24.25<f<29.5GHz		37<f<40GHz						24.25<f<29.5GHz		37<f<40GHz

		C1-1

		C1-2		Uncertainty of the RF signal generator		0.90		0.90		Gaussian		1.00		0.90		0.90				Ericsson use 0.57, MVG and Keysight use 0.9.  FR1 value was 0.46. As TE use Keysight number

		C1-3		Uncertainty of the network analyzer		0.30		0.30		Gaussian		1.00		0.30		0.30				Ericsson use 0.3, this is same as agreed in Tx. MVG use 0.4, Keysight 0.2. 

		C1-4		Uncertainty of the absolute gain of the reference antenna		0.52		0.52		Rectangular		1.73		0.30		0.30				MVG No is 1.6 much higher than0.52 used by Ericsson and Keysight, TX ref antenna also used 0.52 









IA-Er

				Indoor anachoic																				Review comments (RAN4#94)

								Uncertainty value				Distribution of the probability		Divisor based on distribution shape		ci		Standard uncertainty ui [dB]

								24.25<f<29.5GHz		37<f<40GHz								24.25<f<29.5GHz		37<f<40GHz

				Stage 2: DUT measurement

				B1-1		Positioning misalignment between the AAS BS and the reference antenna		0.18		0.18		Rectangular		1.73		1		0.10		0.10

				B1-2		Pointing misalignment between the AAS BS and the transmitting antenna		0.18		0.18		Rectangular		1.73		1		0.10		0.10

				B1-3		Quality of quiet zone		0.1		0.1		Gaussian		1.00		1		0.10		0.10

				B1-4a		Polarization mismatch between the AAS BS and the transmitting antenna		0.018		0.018		Rectangular		1.73		1		0.01		0.01

				B1-5a		Mutual coupling between the AAS BS and the transmitting antenna		0		0		Rectangular		1.73		1		0.00		0.00

				B1-6		Phase curvature		0.07		0.07		Gaussian		1.00		1		0.07		0.07

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

				B1-7		Impedance mismatch in the transmitting chain		0.42		0.42		U-shaped		1.41		1		0.30		0.30

				B1-8		Random uncertainty		0.18		0.25		Rectangular		1.73		1		0.10		0.14

				Stage 1: Calibration measurement

				B1-9		Impedance mismatch between the transmitting antenna and the network analyzer		0.43		0.57		U-shaped		1.41		1		0.30		0.40

				B1-10		Positioning and pointing misalignment between the reference antenna and the transmitting antenna		0.43		0.43		Rectangular		1.73		1		0.25		0.25

				B1-11		Impedance mismatch between the reference antenna and network analyzer		0.43		0.57		U-shaped		1.41		1		0.30		0.40

				B1-3		Quality of quiet zone		0.1		0.1		Gaussian		1.00		1		0.10		0.10

				B1-4b		Polarization mismatch between the reference antenna and the transmitting antenna		0.018		0.018		Rectangular		1.73		1		0.01		0.01

				B1-5b		Mutual coupling between the reference antenna and the transmitting antenna		0		0		Rectangular		1.73		1		0.00		0.00

				B1-6		Phase curvature		0.07		0.07		Gaussian		1.00		1		0.07		0.07

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

				B1-12		Influence of the reference antenna feed cable		0.18		0.18		Rectangular		1.73		1		0.10		0.10

				B1-13		Reference antenna feed cable loss measurement uncertainty		0.1		0.1		Gaussian		1.00		1		0.10		0.10

				B1-14		Influence of the transmitting antenna feed cable		0.18		0.18		Rectangular		1.73		1		0.10		0.10

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

				B1-15		Uncertainty of the absolute gain of the transmitting antenna		0		0		Rectangular		1.73		1		0.00		0.00













































CATR-Er

				CATR																				Review comments (RAN4#94)

								Uncertainty value				Distribution of the probability		Divisor based on distribution shape		ci		Standard uncertainty ui [dB]

								24.25<f<29.5GHz		37<f<40GHz								24.25<f<29.5GHz		37<f<40GHz

				Stage 2: DUT measurement

				B2-1a		Misalignment  DUT & pointing error		0.20		0.20		Exp. normal		2.00		1		0.10		0.10				Ericsson 0.2, MVG, Keysignt 0.1. 0.2 is consiatnt with same error in Tx

				B2-2		Standing wave between DUT and test range antenna		0.21		0.21		U-shaped		1.41		1		0.15		0.15				MVG 0.1, Keysight 0.03, Ericsson 0.21. . O.21 is consiatnt with Tx

				C1-2		Uncertainty of the RF signal generator		0.9		0.9		Gaussian		1		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				MVG & Keysight 0.1, Ericsson 0.01. . O.o1 is consiatnt with Tx

				B2-4a		QZ ripple with DUT		0.40		0.40		Gaussian 		1.00		1		0.40		0.40				All agree 0.4

				B2-9		Miscellaneous uncertainty		0.00		0.00		Gaussian		1.00		1		0.00		0.00				All agree 0.4

				Stage 1: Calibration measurement

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

				B2-5		Mismatch of transmit chain (i.e. between transmitting measurement antenna and DUT)		0.43		0.57		U-shaped		1.41		1		0.30		0.40				MVG 0.5, Keysight 0.74, Ericsson 0.43/0.57., equivilment missmatch in Tx (Rx chain) is same as Ericsson

				B2-6		Insertion loss of transmitter chain		0.12		0.12		Rectangular		1.73		1		0.07		0.07				MVG 0, Keysight 0.12, Ericsson 0.26, No equivilment missmatch in Tx, take mean 0.12

				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				MVG & Keysight 0.1, Ericsson 0.01. . 0.01 is consiatnt with Tx

				B2-8		Influence of the calibration antenna feed cable		0.21		0.29		U-shaped		1.41		1		0.15		0.21				MVG & Keysight 0, Ericsson 0.21. . In TX we use 0.21/0.29 use same here

				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		0.00		0.00		Exp. normal 		2.00		1		0.00		0.00				This is the same error as B2-11, should be misalignmnet of the positioning system? Zero

				B2-4b		QZ ripple with SGH		0.10		0.10		Gaussian		1.00		1		0.10		0.10				MVG 0.2, Keysight 0.072, Ericsson 0.1,  Tx uses 0.01!, use 0.1

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

				B2-11b		Misalignment calibration antenna & pointing error		0.00		0.00		Exp. normal		2.00		1		0.00		0.00				MVG & Keysight 0, Ericsson 0.3 . In TX we use 0

						Misalignment calibration system		0.00		0.00		Exp. normal 		2.00		1		0.00		0.00				All 0, not used in any other budget - remove

				B2-12		Standing wave between SGH and test range antenna		0.09		0.09		U-shaped		1.41		1		0.06		0.06				MVG 0.1, Keysight 0.03, Ericsson 0.09,  Tx uses 0.09!, use 0.09

				B2-13		Switching uncertainty		0.10		0.10		Rectangular		1.73		1		0.06		0.06				MVG 0, Keysight 0.1, Ericsson 0.43,  Tx uses 0.1, use 0.1















































EIS

				chamber		Expanded uncertainty [dB]																						Review comments (RAN4#94)

						24.25<f<29.5GHz		37<f<40GHz

				Indoor anachoic		2.33		2.46

				CATR		2.25		2.33

				Agreed value		2.40		2.40



		Indoor anachoic																				rms calculations

		UID		Uncertainty source		Uncertainty value				Distribution of the probability		Divisor based on distribution shape		ci		Standard uncertainty ui [dB]

						24.25<f<29.5GHz		37<f<40GHz								24.25<f<29.5GHz		37<f<40GHz

		Stage 2: DUT measurement

		B1-1		Positioning misalignment between the AAS BS and the reference antenna		0.18		0.18		Rectangular		1.73		1		0.10		0.10				0.0108		0.0108

		B1-2		Pointing misalignment between the AAS BS and the transmitting antenna		0.18		0.18		Rectangular		1.73		1		0.10		0.10				0.0108		0.0108

		B1-3		Quality of quiet zone		0.10		0.10		Gaussian		1.00		1		0.10		0.10				0.01		0.01

		B1-4a		Polarization mismatch between the AAS BS and the transmitting antenna		0.02		0.02		Rectangular		1.73		1		0.01		0.01				0.000108		0.000108

		B1-5a		Mutual coupling between the AAS BS and the transmitting antenna		0.00		0.00		Rectangular		1.73		1		0.00		0.00				0		0

		B1-6		Phase curvature		0.07		0.07		Gaussian		1.00		1		0.07		0.07				0.0049		0.0049

		C1-2		Uncertainty of the RF signal generator		0.90		0.90		Gaussian		1.00		1		0.90		0.90				0.81		0.81

		B1-7		Impedance mismatch in the transmitting chain		0.42		0.42		U-shaped		1.41		1		0.30		0.30				0.0882		0.0882

		B1-8		Random uncertainty		0.18		0.25		Rectangular		1.73		1		0.10		0.14				0.0108		0.0208333333

		Stage 1: Calibration measurement																				0		0

		B1-9		Impedance mismatch between the transmitting antenna and the network analyzer		0.43		0.57		U-shaped		1.41		1		0.30		0.40				0.09245		0.16245

		B1-10		Positioning and pointing misalignment between the reference antenna and the transmitting antenna		0.43		0.43		Rectangular		1.73		1		0.25		0.25				0.0616333333		0.0616333333

		B1-11		Impedance mismatch between the reference antenna and network analyzer		0.43		0.57		U-shaped		1.41		1		0.30		0.40				0.09245		0.16245

		B1-3		Quality of quiet zone		0.10		0.10		Gaussian		1.00		1		0.10		0.10				0.01		0.01

		B1-4b		Polarization mismatch between the reference antenna and the transmitting antenna		0.02		0.02		Rectangular		1.73		1		0.01		0.01				0.000108		0.000108

		B1-5b		Mutual coupling between the reference antenna and the transmitting antenna		0.00		0.00		Rectangular		1.73		1		0.00		0.00				0		0

		B1-6		Phase curvature		0.07		0.07		Gaussian		1.00		1		0.07		0.07				0.0049		0.0049

		C1-3		Uncertainty of the network analyzer		0.30		0.30		Gaussian		1.00		1		0.30		0.30				0.09		0.09

		B1-12		Influence of the reference antenna feed cable		0.18		0.18		Rectangular		1.73		1		0.10		0.10				0.0108		0.0108

		B1-13		Reference antenna feed cable loss measurement uncertainty		0.10		0.10		Gaussian		1.00		1		0.10		0.10				0.01		0.01

		B1-14		Influence of the transmitting antenna feed cable		0.18		0.18		Rectangular		1.73		1		0.10		0.10				0.0108		0.0108

		C1-4		Uncertainty of the absolute gain of the reference antenna		0.52		0.52		Rectangular		1.73		1		0.30		0.30				0.0901333333		0.0901333333

		B1-15		Uncertainty of the absolute gain of the transmitting antenna		0.00		0.00		Rectangular		1.73		1		0.00		0.00				0		0

		Combined standard uncertainty (1σ) [dB]														1.19		1.25				1.1911686139		1.2525637708

		Expanded uncertainty (1.96σ - confidence interval of 95 %) [dB]														2.33		2.46				2.3346904832		2.4550249908





		CATR																				rms calculations

		UID		Uncertainty source		Uncertainty value				Distribution of the probability		Divisor based on distribution shape		ci		Standard uncertainty ui [dB]

						24.25<f<29.5GHz		37<f<40GHz								24.25<f<29.5GHz		37<f<40GHz

		Stage 2: DUT measurement

		B2-1a		Misalignment  DUT & pointing error		0.2		0.2		Exp. normal		2.00		1		0.10		0.10				0.01		0.01

		B2-2		Standing wave between DUT and test range antenna		0.21		0.21		U-shaped		1.41		1		0.15		0.15				0.02205		0.02205

		C1-2		Uncertainty of the RF signal generator		0.9		0.9		Gaussian		1.00		1		0.90		0.90				0.81		0.81

		B2-3		RF leakage & dynamic range, test range antenna cable connector terminated.		0.01		0.01		Gaussian		1.00		1		0.01		0.01				0.0001		0.0001

		B2-4a		QZ ripple with DUT		0.4		0.4		Gaussian 		1.00		1		0.40		0.40				0.16		0.16

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

		Stage 1: Calibration measurement																				0		0

		C1-3		Uncertainty of the network analyzer		0.3		0.3		Gaussian		1.00		1		0.30		0.30				0.09		0.09

		B2-5		Mismatch of transmit chain (i.e. between transmitting measurement antenna and DUT)		0.43		0.57		U-shaped		1.41		1		0.30		0.40				0.09245		0.16245

		B2-6		Insertion loss of transmitter chain		0.12		0.12		Rectangular		1.73		1		0.07		0.07				0.0048		0.0048

		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				0.0001		0.0001

		B2-8		Influence of the calibration antenna feed cable		0.21		0.29		U-shaped		1.41		1		0.15		0.21				0.02205		0.04205

		C1-4		Uncertainty of the absolute gain of the reference antenna		0.52		0.52		Rectangular		1.73		1		0.30		0.30				0.0901333333		0.0901333333

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

		B2-4b		QZ ripple with SGH		0.1		0.1		Gaussian		1.00		1		0.10		0.10				0.01		0.01

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

		B2-11b		Misalignment calibration antenna & pointing error		0		0		Exp. normal		2.00		1		0.00		0.00				0		0

		0		Misalignment calibration system		0		0		Exp. normal 		2.00		1		0.00		0.00				0		0

		B2-12		Standing wave between SGH and test range antenna		0.09		0.09		U-shaped		1.41		1		0.06		0.06				0.00405		0.00405

		B2-13		Switching uncertainty		0.1		0.1		Rectangular		1.73		1		0.06		0.06				0.0033333333		0.0033333333

		Combined standard uncertainty (1σ) [dB]														1.15		1.19				1.1485062763		1.1870411394

		Expanded uncertainty (1.96σ - confidence interval of 95 %) [dB]														2.25		2.33				2.2510723015		2.3266006333
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R4-2001702 -  OTA BS testing FR1 co-location MU calculation tables.xlsx
Summary



																		A method exceeds agreed value								Review comments (RAN4#94)

						General chamber						Common maximum accepted test system uncertainty

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

				COLO EM		3.05		3.29		3.34		3.20		3.40		3.40						

				COLO OFF		3.37		3.59		3.64		3.40		3.60		3.60						

				TX IMD		3.24		3.37		3.50		3.20		3.40		3.50						

				COLO BLK		3.24		3.37		3.51		See below								x		x







				OTA Blocking final MU values

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

				EIS				0.7		1		1.22

				COLO BLK				3.24		3.37		3.51

				NoIse contribution				0.1		0.1		0.1

				Co-location blocing MU (dB)				Wanted signal operating band

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

				Interferer Fequency (MHz)		f<3 GHz		3.4		3.5		3.6

						3<f<4.2 GHz		3.5		3.6		3.8

						4.2<f<6 GHz		3.7		3.7		3.8























TE

																																Review comments (RAN4#94)

				Test Equipment Errors

		UID		Instrument		Uncertainty value (for the prob dist type)						Probability distribution		divisor		Standard uncertainty σ (dB)

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

		C1-1		RF power measurement equipment (e.g. spectrum analyzer, power meter)		0.14		0.26		0.26		Gaussian		1		0.14		0.26		0.26

		C1-2		Uncertainty of the RF signal generator		0.46		0.46		0.46		Gaussian		1		0.46		0.46		0.46

		C1-3		Uncertainty of the network analyzer		0.13		0.2		0.2		Gaussian		1		0.13		0.2		0.2

		C1-4		Uncertainty of the absolute gain of the reference antenna		0.5022947342		0.4330127019		0.4330127019		Rectangular		1.7320508076		0.29		0.25		0.25

		C1-5		Measurement Reciever (Co-location)		0.41		0.74		0.8		Gaussian		1		0.41		0.74		0.8

		C1-6		Noise figure measurememt accuracy		0.2		0.2		0.2		Gaussian		1		0.2		0.2		0.2





				Test Equipment Errors (same errors and values are consistant with above, buit greater freq range)

		UID		Instrument		Uncertainty value (for the prob dist type)										Probability distribution		divisor		Standard uncertainty σ (dB)

						f<3 GHz		3<f<3.8 GHz		3.8<f<12.75 GHz		12.75<f<19 GHz		19<f<26 GHz						f<3 GHz		3<f<3.8 GHz		3.8<f<12.75 GHz		12.75<f<19 GHz		19<f<26 GHz

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

		C1-3		Uncertainty of the network analyzer		0.13		0.2		0.2		0.2		0.2		Gaussian		1		0.13		0.2		0.2		0.2		0.2





		Conducted MU (minus missmatch) - up to 6GHz

				Instrument		Uncertainty value (for the prob dist type)						Probability distribution		divisor		Standard uncertainty σ (dB)

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

		C3-1		DL-RS MU derived from conducted spec		0.41		0.56		0.56		Gaussian		1		0.41		0.56		0.56

		C3-2		Total power dynamic range conducted unbcertainty		0.2		0.2		0.2		Gaussian		1		0.2		0.2		0.2

		C3-3		ACLR relative - MU of TE from conducted		0.41		0.61		0.61		Gaussian		1		0.41		0.56		0.56		these 3 are not used, remove if current method is agreed

		C3-4		ACLR absolute, Conducted minus mismatch		1.0107585368		1.2320820917		1.2320820917		Gaussian		1		1.0107585368		1.2320820917		1.2320820917

		C3-5		OBUE/SEM, Conducted minus mismatch		0.7523918268		0.8570289283		0.8570289283		Gaussian		1		0.7523918268		0.8570289283		0.8570289283

		C3-8		Additional (COEX) emssions - Condcuted Uncertainty (minus missmatch)		1.02		1.28		1.53		 Gaussian		1		1.02		1.28		1.53

		C3-7		TX IMD - conducted measurement uncertainty		1		1.1		1.2		Gaussian		1		1		1.1		1.2

		C3-9		Colocation blocking - conducted measurement uncertainty		1		1.1		1.2		Gaussian		1		1		1.1		1.2



		Conducted MU (minus missmatch) - Whole Spectrum

				Instrument		Uncertainty value (for the prob dist type)						Probability distribution		divisor		Standard uncertainty σ (dB)

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

		C3-6		OOB emsions - Conducted Uncertainty (minus missmatch)		1		2		2		Gaussian		1		1		2		2

		C3-7		Rx emisions - Conducted Uncertainty (minus missmatch)		1		2		2		Gaussian		1		1		2		2







		Co-location errors

				Co-lcoation Error source		Uncertainty value (for the prob dist type)						Probability distribution		divisor		Standard uncertainty σ (dB)

						30MHz<f≤6 GHz		6GHz<f ≤19GHz		4.2<f<6 GHz						30MHz<f≤6 GHz		6GHz<f ≤19GHz		4.2<f<6 GHz

		C2-9		Uncertainty related to the selection of the CLTA (Note)		1.5		1.5		1.5		Rectangular		1.7320508076		0.8660254038		0.8660254038		0.8660254038

		C2-10		Uncertainty related to the placement of the CLTA (Note)		1.7		1.7		1.7		Rectangular		1.7320508076		0.9814954576		0.9814954576		0.9814954576

		C2-11		Uncertainty related to measuring close to noise floor - Emisions		0.68		0.68		0.68		Gaussian		1		0.68		0.68		0.68

		C2-12		Uncertainty related to measuring close to noise floor  Tx OFF		1		1		1		Gaussian		1		1		1		1

		C2-13		Impedance mismatch between feeder cable and CLTA		0.14		0.23		0.25		U-Shaped		1.4142135624		0.0989949494		0.1626345597		0.1767766953

		C2-14		Gain variations in LNA		0.1		0.1		0.1		Gaussian		1		0.1		0.1		0.1

		C2-15		Gain variations in measurement amplifier		0.1		0.1		0.1		Gaussian		1		0.1		0.1		0.1







Gen-Er

				General Directional Chamber																								Review comments (RAN4#94)

				UID		Uncertainty source		Uncertainty value						Distribution of the probability		Divisor based on distribution shape		ci		Standard uncertainty ui [dB]

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

				Stage 2: DUT measurement

				A5-1		Positioning misalignment between the AAS BS and the reference antenna		0.03		0.03		0.03		Rectangular		1.7320508076		1		0.0173205081		0.0173205081		0.0173205081

				A5-2		Pointing misalignment between the AAS BS and the receiving antenna		0		0		0		Rectangular		1.7320508076		1		0		0		0

				A5-3		Quality of quiet zone		0.1		0.1		0.1		Gaussian		1		1		0.1		0.1		0.1

				A5-4a		Polarization mismatch between the AAS BS and the receiving antenna		0.01		0.01		0.01		Rectangular		1.7320508076		1		0.0057735027		0.0057735027		0.0057735027

				A5-5a		Mutual coupling between the AAS BS and the receiving antenna		0		0		0		Rectangular		1.7320508076		1		0		0		0

				A5-6a		Phase curvature		0.05		0.05		0.05		Gaussian		1		1		0.05		0.05		0.05

				C3-6		OOB emsions - Conducted Uncertainty (minus missmatch)		1		2		2		Gaussian		1		1		1		2		2

				A5-7		Impedance mismatch in the receiving chain		0.2		0.45		0.45		U-shaped		1.4142135624		1		0.1414213562		0.3181980515		0.3181980515

				A5-8		Random uncertainty		0.1		0.1		0.1		Rectangular		1.7320508076		1		0.0577350269		0.0577350269		0.0577350269

				A5-17		Measurement antenna frequency variation		0.1		0.1		0.1		Rectangular		1.7320508076		1		0.0577350269		0.0577350269		0.0577350269

				A5-18		FSPL estimation error		0		0		0		Gaussian		1		1		0		0		0

				A5-16		Test system frequency flatness		0.25		0.25		0.25		Gaussian		1		1		0.25		0.25		0.25

				A5-19		Measurement system dynamic range uncertainty 		0.51		0.51		0.51		Gaussian		1		1		0.51		0.51		0.51

				A5-20		Reflections in anechoic chamber		0.01		0.01		0.01		Gaussian		1		1		0.01		0.01		0.01

				Stage 1: Calibration measurement

				A5-9		Impedance mismatch between the receiving antenna and the network analyzer		0.05		0.05		0.05		U-shaped		1.4142135624		1		0.0353553391		0.0353553391		0.0353553391

				A5-10		Positioning and pointing misalignment between the reference antenna and the receiving antenna		0.01		0.01		0.01		Rectangular		1.7320508076		1		0.0057735027		0.0057735027		0.0057735027

				A5-11		Impedance mismatch between the reference antenna and the network analyzer.		0.05		0.05		0.05		U-shaped		1.4142135624		1		0.0353553391		0.0353553391		0.0353553391

				A5-3		Quality of quiet zone		0.1		0.1		0.1		Gaussian		1		1		0.1		0.1		0.1

				A5-4b		Polarization mismatch for reference antenna		0.01		0.01		0.01		Rectangular		1.7320508076		1		0.0057735027		0.0057735027		0.0057735027

				A5-5b		Mutual coupling between the reference antenna and the receiving antenna		0		0		0		Rectangular		1.7320508076		1		0		0		0

				A5-6b		Phase curvature		0.05		0.05		0.05		Gaussian		1		1		0.05		0.05		0.05

				C1-3		Uncertainty of the network analyzer		0.13		0.2		0.2		Gaussian		1		1		0.13		0.2		0.2

				A5-12		Influence of the reference antenna feed cable		0.05		0.05		0.05		Rectangular		1.7320508076		1		0.0288675135		0.0288675135		0.0288675135

				A5-13		Reference antenna feed cable loss measurement uncertainty		0.06		0.06		0.06		Gaussian		1		1		0.06		0.06		0.06

				A5-14		Influence of the receiving antenna feed cable		0.05		0.05		0.05		Rectangular		1.7320508076		1		0.0288675135		0.0288675135		0.0288675135

				C1-4		Uncertainty of the absolute gain of the reference antenna		0.5022947342		0.4330127019		0.4330127019		Rectangular		1.7320508076		1		0.29		0.25		0.25

				A5-15		Uncertainty of the absolute gain of the receiving antenna		0		0		0		Rectangular		1.7320508076		1		0		0		0











































COLO OFF

				Table 13.2.5-1: Common maximum accepted test system uncertainty value derivation for TDD OFF power level measurement

				chamber		Expanded uncertainty [dB]																												Review comments (RAN4#94)

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

				General Directional Chamber		3.37		3.59		3.64

				CATR

				Near field

				1D CATR

				Plane wave sythesiser

				Common maximum accepted test system uncertainty		3.40		3.60		3.60



		Table 13.2.4.3-1: General OTA chamber MU value derivation for TDD OFF power level measurement

		General Directional Chamber																								rms calculations

		UID		Uncertainty source		Uncertainty value						Distribution of the probability		Divisor based on distribution shape		ci		Standard uncertainty ui [dB]

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

		Stage 2: DUT measurement																								0		0		0

		C2-9		Uncertainty related to the selection of the CLTA (Note)		1.5		1.5		1.5		Rectangular		1.73		1		0.87		0.87		0.87				0.75		0.75		0.75

		C2-10		Uncertainty related to the placement of the CLTA (Note)		1.7		1.7		1.7		Rectangular		1.73		1		0.98		0.98		0.98				0.9633333333		0.9633333333		0.9633333333

		C2-12		Uncertainty related to measuring close to noise floor  Tx OFF		1		1		1		Gaussian		1.00		1		1.00		1.00		1.00				1		1		1

		C2-13		Impedance mismatch between feeder cable and CLTA		0.14		0.23		0.25		U-Shaped		1.41		1		0.10		0.16		0.18				0.0098		0.02645		0.03125

		C2-14		Gain variations in LNA		0.1		0.1		0.1		Gaussian		1.00		1		0.10		0.10		0.10				0.01		0.01		0.01

		A5-8		Random uncertainty		0.1		0.1		0.1		Rectangular		1.73		ERROR:#REF!		0.06		0.06		0.06				0.0033333333		0.0033333333		0.0033333333

		C1-5		Measurement Reciever (Co-location)		0.41		0.74		0.8		Gaussian		1.00		1		0.41		0.74		0.80				0.1681		0.5476		0.64

		A5-20		Reflections in anechoic chamber		0.01		0.01		0.01		Gaussian		1.00		1		0.01		0.01		0.01				0.0001		0.0001		0.0001				RK:was reflections in anachoic chamber ? Repleced with quaility of quiet zone as already defned, value is 0.1 rathetr than 0.01 but make no difference to total

		C2-15		Gain variations in measurement amplifier		0.1		0.1		0.1		Gaussian		1.00		1		0.10		0.10		0.10				0.01		0.01		0.01

		Stage 1: Calibration measurement																								0		0		0

		C1-6		Noise figure measurememt accuracy		0.2		0.2		0.2		Gaussian		1.00		1		0.2		0.2		0.2				0.04		0.04		0.04

		Combined standard uncertainty (1σ) [dB]																1.72		1.83		1.86				1.7189143861		1.8305236045		1.85688359

		Expanded uncertainty (1.96σ - confidence interval of 95 %) [dB]																3.37		3.59		3.64				3.3690721967		3.5878262648		3.6394918363

																										same value as TR37.843

		CATR																								rms calculations

		UID		Uncertainty source		Uncertainty value						Distribution of the probability		Divisor based on distribution shape		ci		Standard uncertainty ui [dB]

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

		Stage 2: DUT measurement

		Stage 1: Calibration measurement																								0		0		0

		Near field																								rms calculations

		UID		Uncertainty source		Uncertainty value						Distribution of the probability		Divisor based on distribution shape		ci		Standard uncertainty ui [dB]

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

		Stage 2: DUT measurement

		Stage 1: Calibration measurement																								0		0		0

		One Dimensional Compact Range Chamber 																								rms calculations

						Uncertainty value						Distribution of the probability		Divisor based on distribution shape		ci		Standard uncertainty ui [dB]

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

		Stage 2: DUT measurement

		Stage 1: Calibration measurement																								0		0		0

		Plane wave synthesiser																								rms calculations

		UID		Uncertainty source		Uncertainty value						Distribution of the probability		Divisor based on distribution shape		ci		Standard uncertainty ui [dB]

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

		Stage 2: DUT measurement

		Stage 1: Calibration measurement																								0		0		0



































































check 28/1/20
OK-same as 37.843



COLO-EM

				Table 13.3.5-1: Common maximum accepted test system uncertainty value derivation for co-location emissions level measurement

				chamber		Expanded uncertainty [dB]																												Review comments (RAN4#94)

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

				General Directional Chamber		3.05		3.29		3.34

				CATR

				Near field

				1D CATR

				Plane wave sythesiser

				Common maximum accepted test system uncertainty		3.20		3.40		3.40



		Table 13.3.2.3-1: General OTA chamber MU value derivation for co-location emissions level measurement

		General Directional Chamber																								rms calculations

		UID		Uncertainty source		Uncertainty value						Distribution of the probability		Divisor based on distribution shape		ci		Standard uncertainty ui [dB]

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

		Stage 2: DUT measurement																								0		0		0

		C2-9		Uncertainty related to the selection of the CLTA (Note)		1.5		1.5		1.5		Rectangular		1.73		1		0.87		0.87		0.87				0.75		0.75		0.75

		C2-10		Uncertainty related to the placement of the CLTA (Note)		1.7		1.7		1.7		Rectangular		1.73		1		0.98		0.98		0.98				0.9633333333		0.9633333333		0.9633333333

		C2-11		Uncertainty related to measuring close to noise floor - Emisions		0.68		0.68		0.68		Gaussian		1.00		1		0.68		0.68		0.68				0.4624		0.4624		0.4624

		C2-13		Impedance mismatch between feeder cable and CLTA		0.14		0.23		0.25		U-Shaped		1.41		1		0.10		0.16		0.18				0.0098		0.02645		0.03125

		C2-14		Gain variations in LNA		0.1		0.1		0.1		Gaussian		1.00		1		0.10		0.10		0.10				0.01		0.01		0.01

		A5-8		Random uncertainty		0.1		0.1		0.1		Rectangular		1.73		ERROR:#REF!		0.06		0.06		0.06				0.0033333333		0.0033333333		0.0033333333

		C1-5		Measurement Reciever (Co-location)		0.41		0.74		0.8		Gaussian		1.00		1		0.41		0.74		0.80				0.1681		0.5476		0.64

		A5-20		Reflections in anechoic chamber		0.01		0.01		0.01		Gaussian		1.00		1		0.01		0.01		0.01				0.0001		0.0001		0.0001				RK:was reflections in anachoic chamber ? Repleced with quaility of quiet zone as already defned, value is 0.1 rathetr than 0.01 but make no difference to total

		C2-15		Gain variations in measurement amplifier		0.1		0.1		0.1		Gaussian		1.00		1		0.10		0.10		0.10				0.01		0.01		0.01

		Stage 1: Calibration measurement																								0		0		0

		C1-6		Noise figure measurememt accuracy		0.2		0.2		0.2		Gaussian		1		1		0.2		0.2		0.2				0.04		0.04		0.04

		Combined standard uncertainty (1σ) [dB]																1.55		1.68		1.71				1.5546918237		1.6772646382		1.7059943337

		Expanded uncertainty (1.96σ - confidence interval of 95 %) [dB]																3.05		3.29		3.34				3.0471959744		3.2874386909		3.3437488941

																										same as 37.843

		CATR																								rms calculations

		UID		Uncertainty source		Uncertainty value						Distribution of the probability		Divisor based on distribution shape		ci		Standard uncertainty ui [dB]

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

		Stage 2: DUT measurement

		Stage 1: Calibration measurement																								0		0		0

		Near field																								rms calculations

		UID		Uncertainty source		Uncertainty value						Distribution of the probability		Divisor based on distribution shape		ci		Standard uncertainty ui [dB]

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

		Stage 2: DUT measurement

		Stage 1: Calibration measurement																								0		0		0

		One Dimensional Compact Range Chamber 																								rms calculations

						Uncertainty value						Distribution of the probability		Divisor based on distribution shape		ci		Standard uncertainty ui [dB]

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

		Stage 2: DUT measurement

		Stage 1: Calibration measurement																								0		0		0

		Plane wave synthesiser																								rms calculations

		UID		Uncertainty source		Uncertainty value						Distribution of the probability		Divisor based on distribution shape		ci		Standard uncertainty ui [dB]

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

		Stage 2: DUT measurement

		Stage 1: Calibration measurement																								0		0		0



































































check 28/1/20
OK-same as 37.843



TXIMD

				Table 13.4.5-1: Common maximum accepted test system uncertainty value derivation for co-location TX IMD interferer signal level

				chamber		Expanded uncertainty [dB]

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

				General Chamber		3.24		3.37		3.50

				CATR

				Near field

				1D CATR

				Plane wave sythesiser

				Common maximum accepted test system uncertainty		3.20		3.40		3.50



		Table 13.4.4.3-1 MU for OTA transmitter intermodulation interferer signal

		General Chamber																								rms calculations

		UID		Uncertainty source		Uncertainty value						Distribution of the probability		Divisor based on distribution shape		ci		Standard uncertainty ui [dB]

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

		Stage 2: DUT measurement

		C2-9		Uncertainty related to the selection of the CLTA (Note)		1.50		1.50		1.50		Rectangular		1.73		1		0.87		0.87		0.87				0.75		0.75		0.75

		C2-10		Uncertainty related to the placement of the CLTA (Note)		1.70		1.70		1.70		Rectangular		1.73		1		0.98		0.98		0.98				0.9633333333		0.9633333333		0.9633333333

		C2-13		Impedance mismatch between feeder cable and CLTA		0.14		0.23		0.25		U-Shaped		1.41		1		0.10		0.16		0.18				0.0098		0.02645		0.03125

		A5-8		Random uncertainty		0.10		0.10		0.10		Rectangular		1.73		1		0.06		0.06		0.06				0.0033333333		0.0033333333		0.0033333333

		A5-20		Reflections in anechoic chamber		0.01		0.01		0.01		Gaussian		1.00		1		0.01		0.01		0.01				0.0001		0.0001		0.0001		error not used before, replaced with quality of quiet zone.

		Stage 1: Calibration measurement																								0		0		0

		C3-7		TX IMD - conducted measurement uncertainty		1.00		1.10		1.20		Gaussian		1.00		1		1.00		1.10		1.20				1		1.21		1.44

		Combined standard uncertainty (1σ) [dB]																1.65		1.72		1.79				1.6512318634		1.7184925565		1.7855017969

		Expanded uncertainty (1.96σ - confidence interval of 95 %) [dB]																3.24		3.37		3.50				3.2364144522		3.3682454107		3.4995835219

		CATR																								rms calculations

		UID		Uncertainty source		Uncertainty value						Distribution of the probability		Divisor based on distribution shape		ci		Standard uncertainty ui [dB]

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

		Stage 2: DUT measurement

		Stage 1: Calibration measurement																								0		0		0

		Near field																								rms calculations

		UID		Uncertainty source		Uncertainty value						Distribution of the probability		Divisor based on distribution shape		ci		Standard uncertainty ui [dB]

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

		Stage 2: DUT measurement

		Stage 1: Calibration measurement																								0		0		0

		One Dimensional Compact Range Chamber 																								rms calculations

						Uncertainty value						Distribution of the probability		Divisor based on distribution shape		ci		Standard uncertainty ui [dB]

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

		Stage 2: DUT measurement

		Stage 1: Calibration measurement																								0		0		0

		Plane wave synthesiser																								rms calculations

		UID		Uncertainty source		Uncertainty value						Distribution of the probability		Divisor based on distribution shape		ci		Standard uncertainty ui [dB]

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

		Stage 2: DUT measurement

		Stage 1: Calibration measurement																								0		0		0



check 28/1/20
OK-same as 37.843



COLO-BLK

				Table 13.5.5-1: Common maximum accepted test system uncertainty value derivation for co-location blocking interferer signal level

				chamber		Expanded uncertainty [dB]

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

				General Chamber		3.24		3.37		3.51

				CATR

				Near field

				1D CATR

				Plane wave sythesiser

				Common maximum accepted test system uncertainty



		Table 13.5.4.3-1: MU for co-location blocking interferer signal

		General Chamber																								rms calculations

		UID		Uncertainty source		Uncertainty value						Distribution of the probability		Divisor based on distribution shape		ci		Standard uncertainty ui [dB]

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

		Stage 2: DUT measurement

		C2-9		Uncertainty related to the selection of the CLTA (Note)		1.50		1.50		1.50		Rectangular		1.73		1		0.87		0.87		0.87				0.75		0.75		0.75

		C2-10		Uncertainty related to the placement of the CLTA (Note)		1.70		1.70		1.70		Rectangular		1.73		1		0.98		0.98		0.98				0.9633333333		0.9633333333		0.9633333333

		C2-13		Impedance mismatch between feeder cable and CLTA		0.14		0.23		0.25		U-Shaped		1.41		1		0.10		0.16		0.18				0.0098		0.02645		0.03125

		A5-8		Random uncertainty		0.10		0.10		0.10		Rectangular		1.73		1		0.06		0.06		0.06				0.0033333333		0.0033333333		0.0033333333

		A5-3		Quality of quiet zone		0.10		0.10		0.10		Gaussian		1.00		1		0.10		0.10		0.10				0.01		0.01		0.01		error not used before, replaced with quality of quiet zone.

		Stage 1: Calibration measurement																								0		0		0

		C3-9		Colocation blocking - conducted measurement uncertainty		1.00		1.10		1.20		Gaussian		1.00		1		1.00		1.10		1.20				1		1.21		1.44

		Combined standard uncertainty (1σ) [dB]																1.65		1.72		1.79				1.6542269091		1.721370578		1.7882719778

		Expanded uncertainty (1.96σ - confidence interval of 95 %) [dB]																3.24		3.37		3.51				3.2422847418		3.3738863328		3.5050130765

		CATR																								rms calculations

		UID		Uncertainty source		Uncertainty value						Distribution of the probability		Divisor based on distribution shape		ci		Standard uncertainty ui [dB]

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

		Stage 2: DUT measurement

		Stage 1: Calibration measurement																								0		0		0

		Near field																								rms calculations

		UID		Uncertainty source		Uncertainty value						Distribution of the probability		Divisor based on distribution shape		ci		Standard uncertainty ui [dB]

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

		Stage 2: DUT measurement

		Stage 1: Calibration measurement																								0		0		0

		One Dimensional Compact Range Chamber 																								rms calculations

						Uncertainty value						Distribution of the probability		Divisor based on distribution shape		ci		Standard uncertainty ui [dB]

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

		Stage 2: DUT measurement

		Stage 1: Calibration measurement																								0		0		0

		Plane wave synthesiser																								rms calculations

		UID		Uncertainty source		Uncertainty value						Distribution of the probability		Divisor based on distribution shape		ci		Standard uncertainty ui [dB]

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

		Stage 2: DUT measurement

		Stage 1: Calibration measurement																								0		0		0



Final values come from the RSS calcaultion with the EIS MU





