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< Unchanged sections omitted >

B.2.1.18
Quality of quiet zone for calibration process
During the calibration process the calibration antenna will be placed at the centre of the quiet zone.  Therefore, only point P1 from the procedure outlined in B.2.1.3 needs to be considered for the quality of the quiet zone validation measurement.

For gain calibrations, the standard uncertainty of the EIRP results obtained following the method outlined in 2.10 shall be used.  For efficiency calibrations, the standard uncertainty of the TRP result obtained following the method outlined in 2.9 shall be used.

B.2.1.19
Influence of TRP measurement grid

This value describes the uncertainty of the measured TRP value due to the finite number of measurement grid points.
< Unchanged sections omitted >

B.2.2.18
Quality of the Quiet Zone for Calibration Process

See B.2.1.18.

B.2.2.19
Influence of TRP measurement grid

See B.2.1.19.

B.3 UE maximum output power
Following tables summarize the MU threshold for EIRP and TRP measurements for UE maximum output power. The origin MU values for different test setups with varies parameters can be found in following subclauses.
Table B.1-1 MU threshold for EIRP measurement for UE maximum output power
	Frequency
	MBW
	Power
	Aperture size
	MU value

	22.65GHz <= f <= 31.1GHz
	BW <= 400MHz
	P = Max Output Power
	D <= 5cm
	FFS

	
	
	
	5cm < D <= 15cm
	FFS

	31.1GHz < f <= 45.1GHz
	
	
	D <= 5cm
	FFS

	
	
	
	5cm < D <= 15cm
	FFS


Table B.1-2 MU threshold for TRP measurement for UE maximum output power
FFS

B.3.1 Uncertainty budget format and assessment for DFF
The uncertainty contributions that may impact the overall MU value are listed in Table B.3.1-1.
Table B.3.1-1: Uncertainty contributions for EIRP and TRP measurement

	UID
	Description of uncertainty contribution
	Details in annex

	Stage 2: DUT measurement

	1
	Positioning misalignment
	B.2.1.1

	2
	Measure distance uncertainty
	B.2.1.2

	3
	Quality of quiet zone
	B.2.1.3

	4
	Mismatch
	B.2.1.4

	5
	Absolute antenna gain uncertainty of the measurement antenna
	B.2.1.5

	6
	Uncertainty of the RF power measurement equipment
	B.2.1.6

	7
	Phase curvature
	B.2.1.7

	8
	Amplifier uncertainties
	B.2.1.8

	9
	Random uncertainty
	B.2.1.9

	10
	Influence of the XPD
	B.2.1.10

	11
	Influence of TRP measurement grid
	B.2.1.19

	Stage 1: Calibration measurement

	12
	Mismatch
	B.2.1.4

	13
	Reference antenna positioning misalignment
	B.2.1.11

	14
	Quality of quiet zone for calibration process
	B.2.1.3

	15
	Amplifier uncertainties
	B.2.1.8

	16
	Uncertainty of the Network Analyzer
	B.2.1.12

	17
	Reference antenna feed cable loss measurement uncertainty
	B.2.1.13

	18
	Uncertainty of an absolute gain of the calibration antenna
	B.2.1.14

	19
	Positioning and pointing misalignment between the reference antenna and the receiving antenna
	B.2.1.15

	20
	Phase centre offset of calibration antenna
	B.2.1.17


The uncertainty assessment tables are organized as follows:

-
For the purpose of uncertainty assessment, the radiating antenna aperture of the DUT is denoted as D
-
The uncertainty assessment has been derived for the case of D = [5 cm], f = {22.65GHz, 31.1GHz, 45.1GHz}, P = [maximum output power].
-
The uncertainty assessment for EIRP and TRP is provided in Table B.3.1-2, Table B.3.1-3 and Table B.3.1-4.
Table B.3.1-2: Uncertainty assessment for EIRP and TRP measurement (f=TBD, D=TBD)
	UID
	Uncertainty source
	Uncertainty value


	Distribution of the probability
	Divisor 
	Standard uncertainty (σ) [dB]



	Stage 2: DUT measurement

	1
	Positioning misalignment
	
	
	
	

	2
	Measure distance uncertainty
	
	
	
	

	3
	Quality of quiet zone (NOTE 2)
	
	
	
	

	4
	Mismatch (NOTE 3)
	
	
	
	

	5
	Absolute antenna gain uncertainty of the measurement antenna
	
	
	
	


	6
	Uncertainty of the RF power measurement equipment (NOTE 4)
	
	
	
	

	7
	Phase curvature
	
	
	
	

	8
	Amplifier uncertainties
	
	
	
	

	9
	Random uncertainty
	
	
	
	

	10
	Influence of the XPD
	
	
	
	

	11
	Influence of TRP measurement grid (NOTE 5)
	0.25
	Gaussian
	1
	0.25

	Stage 1: Calibration measurement

	12
	Mismatch
	
	
	
	

	13
	Reference antenna positioning misalignment
	
	
	
	

	14
	Quality of quiet zone for calibration process (NOTE 2)
	
	
	
	

	15
	Amplifier uncertainties
	
	
	
	

	16
	Uncertainty of the Network Analyzer
	
	
	
	

	17
	Reference antenna feed cable loss measurement uncertainty
	
	
	
	

	18
	Uncertainty of an absolute gain of the calibration antenna
	
	
	
	

	19
	Positioning and pointing misalignment between the reference antenna and the receiving antenna
	
	
	
	

	20
	Phase centre offset of calibration antenna
	
	
	
	

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

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

	NOTE 1:
The impact of phase variation on EIRP is FFS.
NOTE 2:
The quality of quiet zone is different for EIRP and TRP. For TRP, the standard uncertainty is [1dB]; for EIRP, the standard uncertainty of quiet zone is [1.5dB].
NOTE 3: 
The analysis was done only for the case of operating at max output power, in-band, non-CA.
NOTE 4:
The assessment assumes maximum DUT output power.
NOTE 5:
The influence of TRP measurement grid shall only be considered for TRP measurements. 



B.3.2 Uncertainty budget format and assessment for IFF

The uncertainty contributions that may impact the overall MU value are listed in Table B.3.2-1.
Table B.3.2-1: Uncertainty contributions for EIRP and TRP measurement

	UID
	Description of uncertainty contribution
	Details in annex

	Stage 2: DUT measurement

	1
	Positioning misalignment
	B.2.2.1

	2
	Quality of Quiet Zone
	B.2.2.2

	3
	Standing wave between DUT and measurement antenna
	B.2.2.3

	4
	Mismatch
	B.2.2.4

	5
	Insertion loss variation of receiver chain
	B.2.2.5

	6
	RF leakage (from measurement antenna to receiver)
	B.2.2.6

	7
	Uncertainty of the RF power measurement equipment
	B.2.2.7

	8
	Amplifier Uncertainties
	B.2.2.8

	9
	Random Uncertainty
	B.2.2.9

	10
	Influence of the XPD
	B.2.2.10

	11
	Influence of TRP measurement grid
	B2.2.19

	Stage 1: Calibration measurement

	11
	Mismatch (RX chain)
	B.2.2.4

	12
	Misalignment positioning system
	B.2.2.11

	13
	Quality of the Quiet Zone for the calibration process
	B.2.2.18

	14
	Amplifier Uncertainties
	B.2.2.8

	15
	Uncertainty of network analyzer
	B.2.2.12

	16
	Insertion loss variation of receiver chain
	B.2.2.5

	17
	Mismatch (in the connection of calibration antenna)
	B.2.2.4

	18
	Uncertainty of the absolute gain of the calibration antenna
	B.2.2.13

	19
	Influence of the calibration antenna feed cable (Flexing cables, adapters, attenuators, connector repeatability)
	B.2.2.14

	20
	RF leakage (from measurement antenna to receiver)
	B.2.2.6

	21
	Positioning and pointing misalignment between the reference antenna and the receiving antenna
	B.2.2.15

	22
	Standing wave between reference calibration antenna and measurement antenna
	B.2.2.16


The uncertainty assessment tables are organized as follows:

-
For the purpose of uncertainty assessment, the radiating antenna aperture of the DUT is denoted as D

-
The uncertainty assessment has been derived for the case of D = [15 cm], f = {22.65GHz, 31.1GHz, 45.1GHz}, [P = maximum output power].

-
The uncertainty assessment for EIRP and TRP is provided in Table B.3.2-2, Table B.3.2-3 and Table B.3.2-4.

Table B.3.2-2: Uncertainty assessment for EIRP and TRP measurement (f=TBD, DUT size = TBD)
	UID
	Uncertainty source
	Uncertainty value


	Distribution of the probability
	Divisor 
	Standard uncertainty (σ) [dB]



	Stage 2: DUT measurement

	1
	Positioning misalignment
	
	
	
	

	2
	Quality of Quiet Zone (NOTE 1)
	
	
	
	

	3
	Standing wave between DUT and measurement antenna
	
	
	
	

	4
	Mismatch (NOTE 2)
	
	
	
	

	5
	Insertion loss variation of receiver chain
	
	
	
	

	6
	RF leakage (from measurement antenna to receiver)
	
	
	
	

	7
	Uncertainty of the RF power measurement equipment (NOTE 3)
	
	
	
	

	8
	Amplifier Uncertainties
	
	
	
	

	9
	Random Uncertainty
	
	
	
	

	10
	Influence of the XPD
	
	
	
	

	11
	Influence of TRP measurement grid (NOTE 4)
	0.25
	Gaussian
	1
	0.25

	Stage 1: Calibration measurement

	11
	Mismatch RX chain
	
	
	
	

	12
	Misalignment positioning system
	
	
	
	

	13
	Quality of the Quiet Zone for the calibration process (NOTE 1)
	
	
	
	

	14
	Amplifier Uncertainties
	
	
	
	

	15
	Uncertainty of network analyzer
	
	
	
	

	16
	Insertion As loss variation of receiver chain
	
	
	
	

	17
	Mismatch in the connection of calibration antenna
	
	
	
	

	18
	Uncertainty of the absolute gain of the calibration antenna
	
	
	
	

	19
	Influence of the calibration antenna feed cable:  Flexing cables, adapters, attenuators, connector repeatability
	
	
	
	

	20
	RF leakage (from measurement antenna to receiver)
	
	
	
	

	21
	Positioning and pointing misalignment between the reference antenna and the receiving antenna
	
	
	
	

	22
	Standing wave between reference calibration antenna and measurement antenna
	
	
	
	

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

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

	NOTE 1:
The quality of quiet zone is different for EIRP and TRP. For TRP, the standard uncertainty is [1dB]; for EIRP [1.5 dB]
NOTE 2:

The analysis was done only for the case of operating at max output power, in-band, non-CA.
NOTE 3: 
The assessment assumes maximum DUT output power.
NOTE 4:
The influence of TRP measurement grid shall only be considered for TRP measurements.


< End of changes >

