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<Unchanged Text Skipped>
[bookmark: _Toc21004752][bookmark: _Toc36041525][bookmark: _Toc36548749][bookmark: _Toc43901224][bookmark: _Toc52371956][bookmark: _Toc58253413][bookmark: _Toc75371543][bookmark: _Toc83730709]B.2	Measurement error contribution descriptions
[bookmark: _Toc21004753][bookmark: _Toc36041526][bookmark: _Toc36548750][bookmark: _Toc43901225][bookmark: _Toc52371957][bookmark: _Toc58253414][bookmark: _Toc75371544][bookmark: _Toc83730710]B.2.1	Measurement error contribution descriptions for DFF
[bookmark: _Toc21004754][bookmark: _Toc36041527][bookmark: _Toc36548751][bookmark: _Toc43901226][bookmark: _Toc52371958][bookmark: _Toc58253415][bookmark: _Toc75371545][bookmark: _Toc83730711]B.2.1.1	Positioning misalignment
This contribution originates from the misalignment of the testing direction and the beam peak direction of the measurement antenna due to imperfect rotation operation. The pointing misalignment may happen in both azimuth and vertical directions and the effect of the misalignment depends highly on the beam width of the beam under test. The same level of misalignment results in a larger measurement error for a narrower beam.
The uncertainty value of positioning misalignment is estimated as below table and used across clause B.
Table B.2.1.1-1: Uncertainty value for positioning misalignment
	Power class
	Uncertainty value
	Distribution of the probability
	Divisor
	Standard uncertainty (σ) [dB]

	PC1
	0.02
	Normal
	2.00
	0.01

	PC3
	0.00
	Normal
	2.00
	0.00



[bookmark: _Toc21004755][bookmark: _Toc36041528][bookmark: _Toc36548752][bookmark: _Toc43901227][bookmark: _Toc52371959][bookmark: _Toc58253416][bookmark: _Toc75371546][bookmark: _Toc83730712]B.2.1.2	Measure distance uncertainty
The cause of this uncertainty contributor is due to the reduction of distance between the measurement antenna and the DUT. If the distance of separation is 2D2/lambda based on D being the entire device size, then the phase variation is 22.5deg. Whether this is the minimum acceptable criteria of phase taper over the entire DUT is FFS and shall be assessed during final MU definition for the test method. Any reduction in the distance of separation increases the phase variation and creates an error which is DUT dependant. Determination of limit of the error shall be done during final MU definition for the test method.
The uncertainty value of measure distance uncertainty is estimated as below table and used across clause B and clause E.
Table B.2.1.2-1: Uncertainty value for measure distance uncertainty
	Power class
	Uncertainty value
	Distribution of the probability
	Divisor
	Standard uncertainty (σ) [dB]

	PC1
	FFS
	Rectangular
	1.73
	FFS

	PC3
	0.00
	Rectangular
	1.73
	0.00



[bookmark: _Toc21004756][bookmark: _Toc36041529][bookmark: _Toc36548753][bookmark: _Toc43901228][bookmark: _Toc52371960][bookmark: _Toc58253417][bookmark: _Toc75371547][bookmark: _Toc83730713]B.2.1.3	Quality of quiet zone
The quality of the quiet zone procedure characterizes the quiet zone performance of the anechoic chamber, specifically the effect of reflections within the anechoic chamber including any positioners and support structures. The MU term additionally includes the amplitude variations effect of offsetting the directive antenna array inside a DUT from the centre of the quiet zone as well as the directivity MU, i.e., the variation of antenna gains in the different direct line-of-sight links. An additional MU term related to phase variation and phase ripple effects which depends on measurement distance is FFS, and shall be assessed during final MU definition for the test method. This might require an augmentation of the quality of the quiet zone validation procedure.
The uncertainty value of quality of quiet zone is estimated as below table and used across clause B.
Table B.2.1.3-1: Uncertainty value for quality of quiet zone
	Test setup
	QZ size
	Power class
	Condition
	Test case
	Uncertainty value
	Distribution of the probability
	Divisor
	Standard uncertainty (σ) [dB]

	IFF
	<= 30cm
	PC1
	NC
	
	FFS
	Actual
	1.00
	FFS

	
	
	PC3
	NC
	NOTE1
	0.6
	Actual
	1.00
	0.6

	
	
	
	
	ACLR (relative measurement)
	0.52
	Actual
	1.00
	0.52

	
	
	
	
	SE (6GHz to 12.75GHz)
	0.7
	Actual
	1.00
	0.7

	
	
	
	
	SE (12.75GHz to 23.45GHz)
	0.6
	Actual
	1.00
	0.6

	
	
	
	
	SE (23.45GHz to 40.8GHz)
	0.6
	Actual
	1.00
	0.6

	
	
	
	
	SE (40.8GHz to 66GHz)
	0.6
	Actual
	1.00
	0.6

	
	
	
	
	SE (66GHz to 80GHz)
	0.6
	Actual
	1.00
	0.6

	
	
	
	ETC
	NOTE1
	0.9
	Actual
	1.00
	0.9

	
	
	
	
	ACLR (relative measurement)
	0.52
	Actual
	1.00
	0.52

	
	
	
	
	SE
	FFS
	Actual
	1.00
	FFS

	NOTE 1:	The uncertainty in current row applies to maximum output power with EIRP and TRP, EIRP spherical coverage, MPR, minimum output power, transmit OFF power, spectrum emission mask, reference sensitivity, adjacent selectivity, in-band blocking.



[bookmark: _Toc21004757][bookmark: _Toc36041530][bookmark: _Toc36548754][bookmark: _Toc43901229][bookmark: _Toc52371961][bookmark: _Toc58253418][bookmark: _Toc75371548][bookmark: _Toc83730714]B.2.1.4	Mismatch
Mismatch uncertainty occurs when;
-	Changing the signal path between the measurement and calibration procedure
-	Evaluating the insertion loss of a signal path
The mismatch uncertainty for a system consisting of a generator, a load and a component in between is defined as
,
Where  denotes the reflection coefficient and  is the transmission coefficient, both in linear voltage ratios.
For a cascade of several components, the interactions between all components have to be evaluated. For example, for four devices in a row (shown in Figure B.2.1.4-1) the following contributions have to be accounted for: AB, BC, CD, ABC, BCD, ABCD. The term ABCD represents the interaction between A and D (generator and load) with the components B and C in between.


Figure B.2.1.4-1: Cascade of components

The combined mismatch uncertainty is given by the root sum square of the individual contributions:

In an optimized test procedure, the overall mismatch uncertainty is smaller when matching pairs of mismatches exist in the calibration and measurement stage since these pairs cancel each other out. Figure B.2.1.4-2 displays a calibration setup, where device D is replaced by device EF. The mismatch contributions for this path are AB, BC, CE, ABC, BCE and ABCE. For a result based on the measurement and calibration stage, the mismatch contributions AB, BC, and ABC are matching pairs as they occur both in the measurement and calibration stage. Thus, they can be eliminated [11], and the system mismatch uncertainty is obtained as 


Figure B.2.1.4-2: Sketch of a calibration path

In the following, an example mismatch uncertainty calculation for a TX/RX patch from the measurement equipment to the measurement antenna is performed for a frequency of 43.5GHz. The example path under investigation consists of four SPDT switches, one SP6T switch and one DPDT switch and microwave cable interconnects with PC2.4 mm connectors. The attenuation and reflectance of typical components suitable for frequencies ranging up to 43.5 GHz have been considered in the calculation of the mismatch uncertainty.
Figure B1.1.4.4-3 shows a sample system setup for an EIRP/EIS test case with rather simple complexity of the switch box similar to a current sub 6GHz test setup. It should be noted that the switch unit is significantly less complex than a state-of-the-art switch unit currently used for conformance tests.
[image: ]
Figure B.2.1.4-3: Block Diagram of an EIRP/EIS test case with components from the gNB to the antenna (only portion of switch unit shown)

Table B.2.1.4-1: comprises the reflection and transmission properties of the components of the example path at a frequency of 43.5 GHz
	Device / Component
	VSWR
	Transmission (dB)
	Identifier in Figure B.2.1.4-3
	Additional Comment/
Assumption

	System Simulator
	3.5
	
	gNB
	

	Cable
	1.5
	-5.38
	C1
	Length: 1.5m
Loss: 3.59dB/m 

	Cable
	1.5
	-0.61
	C2, C3, C4, C5, C6, C7, C8
	Length: 0.17m
Loss: 3.59dB/m

	Cable
	1.5
	-7.18
	C9, C10
	Length: 2.0m
Loss: 3.59dB/m

	Feedthrough
	1.3
	-0.66
	F1, F2, F3
	

	SPDT switch
	1.9
	-1.10
	K1, K3, K5, K7
	

	SP6T switch
	2.2
	-1.20
	K9
	

	Transfer switch
	2.0
	-1.10
	K10
	

	Antenna
	2.0
	
	Meas. Ant.
	



The calculation of the overall mismatch uncertainty for a frequency of 43.5 GHz results in a value of 2.7 dB for the standard deviation, i.e., the expanded uncertainty is 5.3 dB.
Figure B.2.1.4-4 depicts a possible calibration for a part of the setup.
[image: ]
Figure B.2.1.4-4: Block Diagram of the calibration stage

For the VNA a return loss of 30 dB is assumed after a full two-port calibration. The calculation of the system mismatch uncertainty applying the elimination of matching pairs results in a value of 1.0 dB (standard deviation) with an expanded value of 1.9 dB.
Since the overall mismatch uncertainty value is already a standard deviation, which is RSS of values divided by the divisor (√2), the overall mismatch uncertainty value should be divided by actual divisor 1 when calculating total mismatch.
The uncertainty value of mismatch is estimated as below table and used across clause B.
Table B.2.1.4-2: Uncertainty value for mismatch
	Test setup
	QZ size
	Power class
	Condition
	Test case
	Uncertainty value
	Distribution of the probability
	Divisor
	Standard uncertainty (σ) [dB]

	Stage 2: DUT measurement

	IFF
	<= 30cm
	PC1
	NC
	
	FFS
	Actual
	1.00
	FFS

	
	
	PC3
	NC
	Default
	1.30
	Actual
	1.00
	1.30

	
	
	
	
	ACLR (relative measurement)
	1.84
	Actual
	1.00
	1.84

	
	
	
	
	Tx SE (6GHz to 12.75GHz)
	1.5
	Actual
	1.00
	1.5

	
	
	
	
	Tx SE (12.75GHz to 23.45GHz)
	1.5
	Actual
	1.00
	1.5

	
	
	
	
	Tx SE (23.45GHz to 40.8GHz)
	1.4
	Actual
	1.00
	1.4

	
	
	
	
	Tx SE (40.8GHz to 66GHz)
	2.3
	Actual
	1.00
	2.3

	
	
	
	
	Tx SE (66GHz to 80GHz)
	2.3
	Actual
	1.00
	2.3

	
	
	
	
	Rx SE (6GHz to 12.75GHz)
	1.6
	Actual
	1.00
	1.6

	
	
	
	
	Rx SE (12.75GHz to 23.45GHz)
	1.6
	Actual
	1.00
	1.6

	
	
	
	
	Rx SE (23.45GHz to 40.8GHz)
	1.5
	Actual
	1.00
	1.5

	
	
	
	
	Rx SE (40.8GHz to 66GHz)
	2.3
	Actual
	1.00
	2.3

	
	
	
	
	Rx SE (66GHz to 80GHz)
	2.3
	Actual
	1.00
	2.3

	
	
	
	ETC
	Default
	1.30
	Actual
	1.00
	1.30

	
	
	
	
	ACLR (relative measurement)
	1.84
	Actual
	1.00
	1.84

	
	
	
	
	SE
	
	
	
	

	Stage 1: Calibration measurement

	IFF
	<= 30cm
	PC1
	NC
	
	FFS
	U-shaped
	1.41
	FFS

	
	
	PC3
	NC
	All
	0.00
	U-shaped
	1.41
	0.00

	
	
	
	ETC
	All
	0.00
	U-shaped
	1.41
	0.00



[bookmark: _Toc21004758][bookmark: _Toc36041531][bookmark: _Toc36548755][bookmark: _Toc43901230][bookmark: _Toc52371962][bookmark: _Toc58253419][bookmark: _Toc75371549][bookmark: _Toc83730715]B.2.1.5	Standing Wave Between the DUT and measurement antenna
[bookmark: _Hlk521596322]This uncertainty term is related to the amplitude ripple coming from the standing waves between the DUT and measurement antenna. If this term is not considered to be negligible one method to obtain this value is to slide the DUT lambda/4 towards the measurement antenna while measuring the amplitude. The uncertainty term can be derived by performing the standard deviation on the results.
The uncertainty value of standing wave between the DUT and measurement antenna is estimated as below table and used across clause B.
Table B.2.1.5-1: Uncertainty value for standing wave between the DUT and measurement antenna
	Power class
	Uncertainty value
	Distribution of the probability
	Divisor
	Standard uncertainty (σ) [dB]

	PC1
	FFS
	U-shaped
	1.41
	FFS

	PC3
	0.00
	U-shaped
	1.41
	0.00



[bookmark: _Toc21004759][bookmark: _Toc36041532][bookmark: _Toc36548756][bookmark: _Toc43901231][bookmark: _Toc52371963][bookmark: _Toc58253420][bookmark: _Toc75371550][bookmark: _Toc83730716]B.2.1.6	Uncertainty of the RF power measurement equipment  
The receiving device is used to measure the received signal level in the EIRP tests as an absolute level. These receiving devices are spectrum analysers, communication analysers, or power meters. The uncertainty value will be indicated in the manufacturer's data sheet. It needs to be ensured that appropriate manufacturer's uncertainty contributions are specified for the settings used such as bandwidth and absolute level. If a power meter is used zero offset, zero drift and measurement noise need to be included. 
The uncertainty value of RF power measurement equipment is estimated as below table and used across clause B.
Table B.2.1.6-1: Uncertainty value for RF power measurement equipment
	Test setup
	Power class
	Test case
	Uncertainty value
	Distribution of the probability
	Divisor
	Standard uncertainty (σ) [dB]

	IFF
	PC1
	
	FFS
	Normal
	2.00
	FFS

	
	PC3
	MOP, MPR, SEM, ACLR
	2.16
	Normal
	2.00
	1.08

	
	
	Minimum output power, OFF power
	2.50
	Normal
	2.00
	1.25

	
	
	SE (6GHz to 12.75GHz)
	2.00
	Normal
	2.00
	1.00

	
	
	SE (12.75GHz to 23.45GHz)
	2.16
	Normal
	2.00
	1.08

	
	
	SE (23.45GHz to 40.8GHz)
	2.73
	Normal
	2.00
	1.37

	
	
	SE (40.8GHz to 66GHz)
	4.00
	Normal
	2.00
	2.00

	
	
	SE (66GHz to 80GHz)
	4.00
	Normal
	2.00
	2.00



[bookmark: _Toc21004760][bookmark: _Toc36041533][bookmark: _Toc36548757][bookmark: _Toc43901232][bookmark: _Toc52371964][bookmark: _Toc58253421][bookmark: _Toc75371551][bookmark: _Toc83730717]B.2.1.7	Phase curvature
This contribution originates from the finite far field measurement distance, which causes phase curvature across the antenna of UE/reference antenna. At a measurement distance of 2D2/lambda the phase curvature is 22.5 degrees.  The impact of this factor shall be assessed during final MU definition for the test method.
. The uncertainty value of phase curvature is estimated as below table and used across clause B.
Table B.2.1.7-1: Uncertainty value for phase curvature
	Test setup
	Power class
	Uncertainty value
	Distribution of the probability
	Divisor
	Standard uncertainty (σ) [dB]

	IFF
	PC1
	FFS
	U-shaped
	1.41
	FFS

	
	PC3
	0.00
	U-shaped
	1.41
	0.00



[bookmark: _Toc21004761][bookmark: _Toc36041534][bookmark: _Toc36548758][bookmark: _Toc43901233][bookmark: _Toc52371965][bookmark: _Toc58253422][bookmark: _Toc75371552][bookmark: _Toc83730718]B.2.1.8	Amplifier uncertainties
Any components in the setup can potentially introduce measurement uncertainty. It is then needed to determine the uncertainty contributors associated with the use of such components. For the case of external amplifiers, the following uncertainties should be considered but the applicability is contingent to the measurement implementation and calibration procedure.
-	Stability
-	An uncertainty contribution comes from the output level stability of the amplifier. Even if the amplifier is part of the system for both measurement and calibration, the uncertainty due to the stability shall be considered. This uncertainty can be either measured or determined by the manufacturers’ data sheet for the operating conditions in which the system will be required to operate.
-	Linearity
-	An uncertainty contribution comes from the linearity of the amplifier since in most cases calibration and measurements are performed at two different input/output power levels. This uncertainty can be either measured or determined by the manufacturers’ data sheet.
-	Noise Figure
-	When the signal goes into an amplifier, noise is added so that the SNR at the output is reduced with regard to the SNR of the signal at the input. This added noise introduces error on the signal which affects the Error Rate of the receiver thus the EVM (Error Vector Magnitude). An uncertainty can be calculated through the following formula:
[image: ]
-	Where SNR is the signal to noise ratio in dB at the signal level used during the sensitivity measurement. 
-	Mismatch
-	If the external amplifier is used for both stages, measurement and calibration the uncertainty contribution associated with it can be considered systematic and constant -> 0dB. If it is not the case, the mismatch uncertainty at its input and output shall be either measured or determined by the method described in [12].
-	Gain
-	If the external amplifier is used for both stages, measurement and calibration the uncertainty contribution associated with it can be considered systematic and constant -> 0dB. If it is not the case, this uncertainty shall be considered.
The uncertainty value of amplifier uncertainties is estimated as below table and used across clause B.
Table B.2.1.8-1: Uncertainty value for amplifier uncertainties
	Test setup
	Power class
	Test case
	Uncertainty value
	Distribution of the probability
	Divisor
	Standard uncertainty (σ) [dB]

	Stage 2: DUT measurement

	 IFF
	PC1
	
	FFS
	Normal
	2.00
	FFS

	
	PC3
	Default
	2.10
	Normal
	2.00
	1.05

	
	
	Relative power tolerance
	0.5
	Rectangular
	1.73
	0.29

	
	
	SE (66GHz to 80GHz)
	3.0
	Normal
	2.00
	1.50

	Stage 1: Calibration measurement

	IFF
	PC1
	
	FFS
	Normal
	2.00
	FFS

	
	PC3
	Default
	0.00
	Normal
	2.00
	0.00

	
	
	Relative power tolerance
	FFS
	FFS
	FFS
	FFS



[bookmark: _Toc21004762][bookmark: _Toc36041535][bookmark: _Toc36548759][bookmark: _Toc43901234][bookmark: _Toc52371966][bookmark: _Toc58253423][bookmark: _Toc75371553][bookmark: _Toc83730719]B.2.1.9	Random uncertainty
This contribution is used to account for all the unknown, unquantifiable, etc. uncertainties associated with the measurements.
Random uncertainty MU contributions are normally distributed. 
The random uncertainty term, by definition, cannot be measured, or even isolated completely. However, past system definitions provide an empirical basis for a value. Current LTE SISO OTA measurements have random uncertainty contributions of ~0.2dB. A value of 0.5dB is suggested due to increased sensitivity to random effects in more complex, higher frequency NR test systems.
The uncertainty value of random uncertainty is estimated as below table and used across clause B.
Table B.2.1.9-1: Uncertainty value for random uncertainty
	Test setup
	Power class
	Uncertainty value
	Distribution of the probability
	Divisor
	Standard uncertainty (σ) [dB]

	IFF
	PC1
	FFS
	Normal
	2.00
	FFS

	
	PC3
	0.5
	Normal
	2.00
	0.25



[bookmark: _Toc21004763][bookmark: _Toc36041536][bookmark: _Toc36548760][bookmark: _Toc43901235][bookmark: _Toc52371967][bookmark: _Toc58253424][bookmark: _Toc75371554][bookmark: _Toc83730720]B.2.1.10	Influence of the XPD
This factor takes into account the uncertainty caused due to the finite cross polar discrimination (XPD) between the two polarization ports of the measurement probe. The XPD of the probe antenna shall be take into account during final MU definition for the test method.
A typical probe antenna can have XPD of 30dB.
A transmission matrix and calibration setup as shown in Figure B.2.1.10-1 is considered here. Typically, a single-polarized reference antenna with known gain is placed at the centre of the quiet zone and the total attenuation, L, between the reference antenna terminal and the feed antenna terminals is determined as part of the range reference calibration procedure.
[image: ]
[bookmark: _Ref532484694]Figure B.2.1.10-1: Calibration Setup

Since the reference antenna is considered a single-polarized antenna, the XPD effect is negligible. Since the measurement probe is assumed to be a dual-linearly polarized antenna, leakage from one terminal/polarization to the other, i.e., XPD, needs to be considered.
The dual-linearly polarized measurement probe has two terminals corresponding to a set of orthogonal polarizations,  and  which match the orientations of the reference antenna. The most thorough calibration procedure would determine the path losses between the four different combinations of signal paths: , and , e.g., the power received by the measurement probe at the  polarization/terminal, PFeed,, is attenuated by L with respect to the power delivered to the reference antenna oriented in the  polarization and placed in the centre of quiet zone, PQZ,. 
The most common calibration approach, however, is based on calibrating the polarization matched paths in Figure B.2.1.10-1 (thick solid lines), i.e.,  and . In this case, as illustrated in Figure B.2.1.10-2, the normalized pathlosses L and L are 1 and the pathlosses of the crossed components become the XPD terms of the measurement probe:

	(1.1)
and

 	(1.2)
[bookmark: _Ref532486255][image: ]
[bookmark: _Ref532489462]Figure B.2.1.10-2: Common calibration approach based on calibrating the polarization matched signal paths

In the remainder of this analysis, it is assumed that the leakage between the two polarization ports of the measurement probe is assumed to be the same, i.e., XPD = XPD = XPD and  =  = .
The normalized powers at the measurement probe terminals can then be written as

	(1.3)

	(1.4)
The normalized ratio of total powers at measurement probe and the centre of the quiet zone is therefore

	(1.5)
This simple analysis shows that the XPD of the measurement probe introduces a small error of the total power measured by the measurement probe and that the conservation of measured powers is not guaranteed, i.e., the MU based on the XPD can be expressed as

	(1.6)
This XPD MU is tabulated for different levels of XPD in Table B.2.1.10-1.
[bookmark: _Ref532488240]Table B.2.1.10-1: XPD MU for different XPD values
	XPD [dB]
	MUXPD [dB]

	-20
	0.043

	-25
	0.014

	-30
	0.004

	-35
	0.001

	-40
	0.000



When the range reference calibration is based on a full matrix-based approach, i.e., all signal paths are calibrated, the conservation of measured powers is guaranteed. As shown in Figure B.2.1.10-3, the polarization-matched signal paths take into account the leakage of power into the cross paths.
[image: ]
[bookmark: _Ref532488563]Figure B.2.1.10-3: Calibration approach based on calibrating all signal paths

The powers at the measurement probe can now be written as

 	(1.7)

 	(1.8)
The normalized ratio of total powers at measurement probe and the centre of the quiet zone is then

 	(1.9)
This simple analysis now shows that for a matrix-based calibration of all signal paths the XPD of the measurement probe no longer introduces any error and that the conservation of measured powers is guaranteed, i.e., the MU based on the XPD is 0dB.
The derivation of the XPD MU based on powers is a more straightforward and less complex approach than with electric fields as attempted in [2]. This annex shows that the same XPU MU result as derived in (1.5) can be derived using electric fields. 
The corresponding signal paths are illustrated in Figure B.2.1.10-4. 
[image: ]
[bookmark: _Ref534639976]Figure B.2.1.10-4: Signal paths for electric fields (based on calibrating the polarization matched signal paths)

The normalized fields at the measurement probe terminals can then be written as

 	(1.10)

 	(1.11)
The transmission matrix can be defined as H

 	(1.12)

 	(1.13)
The total magnitude component of the electric field including coherence/interference terms at the probe is

(1.14)
When it is assumed that leakage between the two polarization ports of the measurement probe is assumed to be the same, then a=c=10XPD/20 in (1.14). Additionally, it has to be assumed that d=b+π which guarantees the orthogonality between the two field vectors, i.e., the dot product between the vectors has to be zero. With these assumptions, Equation (1.14) will become

	(1.15)
The normalized ratio of total powers at measurement probe and the centre of the quiet zone is therefore

(1.16)
The derived XPD MU based on electric fields which included the coherence/interference terms in (1.16) is the same as in (1.6).
The XPD of the measurement system shall be determined from the quality of quiet zone measurements, see clause O.2 of [7], at the 7 reference points, P1 through P7, specifically with reference AUT orientations ==0o for distributed axes systems, Section O.2.6.1 [7], or reference AUT orientations ==0o for combined-axes systems, Section O.2.6.2 [7]. Alternatively, it can be determined using a reference antenna optimized for XPD measurements and with the corresponding alignment to achieve optimal polarization matching between the reference and the measurement antenna.
The XPD for each reference point shall be calculated as the ratio of cross-polarized to co-polarized measured powers and the largest XPD from the 7 different reference points shall be used to determine the XPD MU, i.e.,

(1-17)
where

 (1-18)
The uncertainty value of influence of the XPD is estimated as below table and used across clause B.
Table B.2.1.10-2: Uncertainty value for influence of the XPD
	Test setup
	Power class
	Test case
	Uncertainty value
	Distribution of the probability
	Divisor
	Standard uncertainty (σ) [dB]

	IFF
	PC1
	Default
	FFS
	U-shaped
	1.41
	FFS

	
	PC3
	Default
	0.01
	U-shaped
	1.41
	0.00

	
	
	ACLR
	0.00
	U-shaped
	1.41
	0.00

	
	
	SE (6GHz to 12.75GHz)
	0.09
	U-shaped
	1.41
	0.064

	
	
	SE (12.75GHz to 23.45GHz)
	0.09
	U-shaped
	1.41
	0.064

	
	
	SE (23.45GHz to 40.8GHz)
	0.01
	U-shaped
	1.41
	0.00

	
	
	SE (40.8GHz to 66GHz)
	0.09
	U-shaped
	1.41
	0.064

	
	
	SE (66GHz to 80GHz)
	0.09
	U-shaped
	1.41
	0.064



[bookmark: _Toc21004764][bookmark: _Toc36041537][bookmark: _Toc36548761][bookmark: _Toc43901236][bookmark: _Toc52371968][bookmark: _Toc58253425][bookmark: _Toc75371555][bookmark: _Toc83730721]B.2.1.11	Insertion loss Variation
This uncertainty contribution comes from introducing an additional cable which is not present for both the calibration and DUT measurement. If the cables remain the same for the calibration and DUT measurement, then the contribution should be set to zero.
If an additional cable is added for one part of the test, the insertion loss must be accounted for in the measurement results. If the insertion loss is measured the uncertainty contribution will be the combined uncertainty related to the insertion loss measurement. The insertion loss can also be taken from the datasheet and assumed to have a rectangular distribution.
The uncertainty value of insertion loss variantion is estimated as below table and used across clause B.
Table B.2.1.11-1: Uncertainty value for insertion loss variantion
	Test setup
	Power class
	Uncertainty value
	Distribution of the probability
	Divisor
	Standard uncertainty (σ) [dB]

	Stage 2: DUT measurement

	IFF
	PC1
	FFS
	Rectangular
	1.73
	FFS

	
	PC3
	0.00
	Rectangular
	1.73
	0.00

	Stage 1: Calibration measurement

	IFF
	PC1
	FFS
	Rectangular
	1.73
	FFS

	
	PC3
	0.00
	Rectangular
	1.73
	0.00



[bookmark: _Toc21004765][bookmark: _Toc36041538][bookmark: _Toc36548762][bookmark: _Toc43901237][bookmark: _Toc52371969][bookmark: _Toc58253426][bookmark: _Toc75371556][bookmark: _Toc83730722]B.2.1.12	RF leakage (from measurement antenna to receiver/transmitter)
This contribution denotes noise leaking in to connector and cable(s) between measurement antenna and receiving/transmitting equipment. The contribution also includes the noise leakage between the connector and cable(s) between reference antenna and transmitting equipment for the calibration phase. This uncertainty contributor is contained in the contributor quality of quiet zone described in clause B.2.1.3 and its value therefore is set to zero.
The uncertainty value of RF leakage is estimated as below table and used across clause B.
Table B.2.1.12-1: Uncertainty value for RF leakage
	Test setup
	Power class
	Uncertainty value
	Distribution of the probability
	Divisor
	Standard uncertainty (σ) [dB]

	IFF
	PC1
	FFS
	Actual
	1.00
	FFS

	
	PC3
	0.00
	Actual
	1.00
	0.00



[bookmark: _Toc21004766][bookmark: _Toc36041539][bookmark: _Toc36548763][bookmark: _Toc43901238][bookmark: _Toc52371970][bookmark: _Toc58253427][bookmark: _Toc75371557][bookmark: _Toc83730723]B.2.1.13	Misalignment of positioning System
This contribution originates from uncertainty in sliding position and turn table angle/tilt accuracy. If the calibration antenna is aligned to the beam peak this contribution can be considered negligible and therefore set to zero.
The uncertainty value of misalignment of positioning system is estimated as below table and used across clause B.
Table B.2.1.13-1: Uncertainty value for misalignment of positioning system
	Test setup
	Power class
	Uncertainty value
	Distribution of the probability
	Divisor
	Standard uncertainty (σ) [dB]

	IFF
	PC1
	FFS
	Normal
	2.00
	FFS

	
	PC3
	0.00
	Normal
	2.00
	0.00



[bookmark: _Toc21004767][bookmark: _Toc36041540][bookmark: _Toc36548764][bookmark: _Toc43901239][bookmark: _Toc52371971][bookmark: _Toc58253428][bookmark: _Toc75371558][bookmark: _Toc83730724]B.2.1.14	Uncertainty of the Network Analyzer
This contribution originates from all uncertainties involved transmission magnitude measurement with a network analyser, for example: drift, frequency flatness, temperature variation from kit calibration to path losses measurement as well as interpolation of calibration data if test frequencies were not calibrated during path loss characterization. The uncertainty value will be indicated in the manufacturer's data sheet. It needs to be ensured that appropriate manufacturer's uncertainty contribution is specified for the absolute levels measured.
When an end-to-end system calibration approach is used, the absolute levels are related to the total system losses of the measurement path. When a split calibration approach is used, separate MU contributions need to be determined
-	u_cond: transmission magnitude uncertainty for the conducted portion of the calibration; the absolute levels are related to the total system losses for the portion of the system calibrated 
-	u_rad: transmission magnitude uncertainty for the radiated portion of the calibration; the absolute levels are related to the total system losses for the portion of the system calibrated
The total MU of the network analyser for the split calibration is the RSS’ed value of u_cond and u_rad.
The uncertainty value of uncertainty of the network analyzer is estimated as below table and used across clause B.
Table B.2.1.14-1: Uncertainty value for uncertainty of the network analyzer
	Test setup
	Power class
	Test case
	Uncertainty value
	Distribution of the probability
	Divisor
	Standard uncertainty (σ) [dB]

	IFF
	PC1
	Default
	FFS
	Normal
	2.00
	FFS

	
	PC3
	Default
	0.73
	Normal
	2.00
	0.37

	
	
	Minimum output power, OFF power (EIRP), ACLR
	1.50
	Normal
	2.00
	0.75

	
	
	OFF power - TRP
	0.73
	Normal
	2.00
	0.37

	
	
	SE (6GHz to 12.75GHz)
	0.90
	Normal
	2.00
	0.45

	
	
	SE (12.75GHz to 23.45GHz)
	0.90
	Normal
	2.00
	0.45

	
	
	SE (23.45GHz to 40.8GHz)
	1.50
	Normal
	2.00
	0.75

	
	
	SE (40.8GHz to 66GHz)
	1.70
	Normal
	2.00
	0.85

	
	
	SE (66GHz to 80GHz)
	1.70
	Normal
	2.00
	0.85



[bookmark: _Toc21004768][bookmark: _Toc36041541][bookmark: _Toc36548765][bookmark: _Toc43901240][bookmark: _Toc52371972][bookmark: _Toc58253429][bookmark: _Toc75371559][bookmark: _Toc83730725]B.2.1.15	Uncertainty of the absolute gain of the calibration antenna
The calibration antenna only appears in Stage 2. Therefore, the gain uncertainty has to be taken into account. This uncertainty will come from a calibration report with traceability to a National Metrology Institute with measurement uncertainty budgets generated following the guidelines outlined in internationally accepted standards.
The uncertainty value of uncertainty of the absolute gain of the calibration antenna is estimated as below table and used across clause B.
Table B.2.1.15-1: Uncertainty value for uncertainty of the absolute gain of the calibration antenna
	Test setup
	Power class
	Test case
	Uncertainty value
	Distribution of the probability
	Divisor
	Standard uncertainty (σ) [dB]

	IFF
	PC1
	Default
	FFS
	Normal
	2.00
	FFS

	
	PC3
	Default
	0.60
	Normal
	2.00
	0.30

	
	
	SE (40.8GHz to 66GHz)
	1.70
	Normal
	2.00
	0.85

	
	
	SE (66GHz to 80GHz)
	1.70
	Normal
	2.00
	0.85



[bookmark: _Toc21004769][bookmark: _Toc36041542][bookmark: _Toc36548766][bookmark: _Toc43901241][bookmark: _Toc52371973][bookmark: _Toc58253430][bookmark: _Toc75371560][bookmark: _Toc83730726]B.2.1.16	Positioning and pointing misalignment between the reference antenna and the measurement antenna
This contribution originates from reference antenna alignment and pointing error. In this measurement if the maximum gain direction of the reference antenna and the transmitting antenna are aligned to each other, this contribution can be considered negligible and therefore set to zero.
The uncertainty value of positioning and pointing misalignment between the reference antenna and the measurement antenna is estimated as below table and used across clause B.
Table B.2.1.16-1: Uncertainty value for positioning and pointing misalignment between the reference antenna and the measurement antenna
	Test setup
	Power class
	Test case
	Uncertainty value
	Distribution of the probability
	Divisor
	Standard uncertainty (σ) [dB]

	IFF
	PC1
	Default
	FFS
	Rectangular
	1.73
	FFS

	
	PC3
	Default
	0.01
	Rectangular
	1.73
	0.00

	
	
	ACLR
	0.00
	Rectangular
	1.73
	0.00

	
	
	SE
	0.05
	Rectangular
	1.73
	0.03



[bookmark: _Toc21004770][bookmark: _Toc36041543][bookmark: _Toc36548767][bookmark: _Toc43901242][bookmark: _Toc52371974][bookmark: _Toc58253431][bookmark: _Toc75371561][bookmark: _Toc83730727]B.2.1.17	gNB emulator uncertainty
gNB emulator is used to drive a signal to the horn antenna (via multiple external components such as a switch box, an amplifier and  a circulator, etc.) in sensitivity tests either as an absolute level or as a relative level. Receiving device used is typically a UE/phablet/tablet/FWA. Generally there occurs uncertainty contribution from absolute level accuracy, non-linearity and frequency characteristic of the gNB emulator.
For practical reasons, in a case that a VNA is used as calibration equipment, gNB emulator is connected to the system after the calibration measurement (Stage 2) is performed by the VNA. Hence, the uncertainty on the absolute level of gNB emulator (transmitter device) cannot be assumed as systematic. This uncertainty should be calculated from the manufacturer’s data in logs with a rectangular distribution, unless otherwise informed. Furthermore, the uncertainty of the non-linearity is included in the absolute level uncertainty.
The uncertainty value of gNB emulator uncertainty is estimated as below table and used across clause B.
Table B.2.1.17-1: Uncertainty value for gNB emulator uncertainty
	Test setup
	Power class
	Uncertainty value
	Distribution of the probability
	Divisor
	Standard uncertainty (σ) [dB]

	IFF
	PC1
	FFS
	Normal
	2.00
	FFS

	
	PC3
	2.9
	Normal
	2.00
	1.45



[bookmark: _Toc21004771][bookmark: _Toc36041544][bookmark: _Toc36548768][bookmark: _Toc43901243][bookmark: _Toc52371975][bookmark: _Toc58253432][bookmark: _Toc75371562][bookmark: _Toc83730728]B.2.1.18	Phase centre offset of calibration
Gain is defined at the phase centre of the antenna. If the phase centre of the calibration antenna is not aligned at the centre of the set up during the calibration, then there will be uncertainty related to the measurement distance.
The phase centre of a horn antenna moves with frequency along the taper length of the antenna therefore during the calibration the phase centre of all frequencies will not be aligned with the setup centre. The associated uncertainty term can be estimated using the following formula [14]:
[image: ]
+/-20log((measurement distance – d)/measurement distance) [14]
Where dm is the measurement distance and dp is the maximum positional uncertainty. For a Horn antenna this is equal to 0.5 the length of the taper.  This uncertainty is considered to have a rectangular distribution so the standard uncertainty is calculated by dividing the uncertainty by √3.
The same equation applies to log periodic antennas with dm being 0.5 the length of the boom.
For a dipole antenna, given that the phase centre of the antenna is easily aligned with the centre of the set up the measurement uncertainty is zero.
If the calibration antenna (i.e. horn) is adjusted during the calibration to align the phase centre to the setup centre then this uncertainty term can be considered to be zero. 
As an example a horn with a taper length of 50 mm, at 43.5 GHz and a measurement distance of 72.55 cm the uncertainty term is 0.62, with a rectangular distribution the standard uncertainty is 0.358 dB.
For DFF systems this uncertainty contribution must be included.
The uncertainty value of phase centre offset of calibration is estimated as below table and used across clause B.
Table B.2.1.18-1: Uncertainty value for phase centre offset of calibration
	Test setup
	Power class
	Uncertainty value
	Distribution of the probability
	Divisor
	Standard uncertainty (σ) [dB]

	IFF
	PC1
	FFS
	Rectangular
	1.73
	FFS

	
	PC3
	0.00
	Rectangular
	1.73
	0.00



[bookmark: _Toc21004772][bookmark: _Toc36041545][bookmark: _Toc36548769][bookmark: _Toc43901244][bookmark: _Toc52371976][bookmark: _Toc58253433][bookmark: _Toc75371563][bookmark: _Toc83730729]B.2.1.19	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.
The uncertainty value of quality of quiet zone for calibration process is estimated as below table and used across clause B.
Table B.2.1.19-1: Uncertainty value for quiet zone for calibration process
	Test setup
	QZ size
	Power class
	Condition
	Test case
	Uncertainty value
	Distribution of the probability
	Divisor
	Standard uncertainty (σ) [dB]

	IFF
	<= 30cm
	PC1
	NC
	
	FFS
	Actual
	1.00
	FFS

	
	
	PC3
	NC
	NOTE1
	0.4
	Actual
	1.00
	0.4

	
	
	
	
	ACLR (relative measurement)
	0.32
	Actual
	1.00
	0.32

	
	
	
	
	SE (6GHz to 12.75GHz) 
	0.7
	Actual
	1.00
	0.7

	
	
	
	
	SE (12.75GHz to 23.45GHz)
	0.6
	Actual
	1.00
	0.6

	
	
	
	
	SE (23.45GHz to 40.8GHz)
	0.6
	Actual
	1.00
	0.6

	
	
	
	
	SE (40.8GHz to 66GHz)
	0.6
	Actual
	1.00
	0.6

	
	
	
	
	SE (66GHz to 80GHz)
	0.6
	Actual
	1.00
	0.6

	
	
	
	ETC
	NOTE1
	0.6
	Actual
	1.00
	0.6

	
	
	
	
	ACLR (relative measurement)
	0.32
	Actual
	1.00
	0.32

	
	
	
	
	SE
	FFS
	Actual
	1.00
	FFS

	NOTE 1:	The uncertainty in current row applies to maximum output power with EIRP and TRP, EIRP spherical coverage, MPR, minimum output power, transmit OFF power, spectrum emission mask, reference sensitivity, adjacent selectivity, in-band blocking.



[bookmark: _Toc21004773][bookmark: _Toc36041546][bookmark: _Toc36548770][bookmark: _Toc43901245][bookmark: _Toc52371977][bookmark: _Toc58253434][bookmark: _Toc75371564][bookmark: _Toc83730730]B.2.1.20	Standing wave between reference calibration antenna and measurement antenna
[bookmark: _Hlk521679869]This term comes from the amplitude ripple caused by the standing waves between the reference antenna and measurement antenna. This value can be captured by sliding (lambda/4) the reference antenna towards the measurement antenna as the standing waves go in and out of phase causing a ripple in amplitude. The uncertainty term can be derived by performing the standard deviation on the results.
The uncertainty value of standing wave between reference calibration antenna and measurement antenna is estimated as below table and used across clause B.
Table B.2.1.20-1: Uncertainty value for standing wave between reference calibration antenna and measurement antenna
	Test setup
	Power class
	Uncertainty value
	Distribution of the probability
	Divisor
	Standard uncertainty (σ) [dB]

	IFF
	PC1
	FFS
	U-shaped
	1.41
	FFS

	
	PC3
	0.00
	U-shaped
	1.41
	0.00



[bookmark: _Toc21004774][bookmark: _Toc36041547][bookmark: _Toc36548771][bookmark: _Toc43901246][bookmark: _Toc52371978][bookmark: _Toc58253435][bookmark: _Toc75371565][bookmark: _Toc83730731][bookmark: _Hlk521679838]B.2.1.21	Influence of the calibration antenna feed cable (Flexing cables, adapters, attenuators, connector repeatability)
[bookmark: _Hlk521597318]During the calibration measurement a cable (adapters, attenuators) is used to feed the calibration antenna. This uncertainty captures any influence the cable may have on the measurements result. This term can be assessed by repeating measurements while flexing the cables and rotary joints and using the largest difference between the results as the uncertainty. For some calibration test configurations this uncertainty can be considered to be zero.
The uncertainty value of influence of the calibration antenna feed cable is estimated as below table and used across clause B.
Table B.2.1.21-1: Uncertainty value for influence of the calibration antenna feed cable
	Test setup
	Power class
	Test case
	Uncertainty value
	Distribution of the probability
	Divisor
	Standard uncertainty (σ) [dB]

	IFF
	PC1
	Default
	FFS
	Normal
	2.00
	FFS

	
	PC3
	Default
	0.14
	Normal
	2.00
	0.07

	
	
	SE (40.8GHz to 66GHz)
	0.28
	Normal
	2.00
	0.14

	
	
	SE (66GHz to 80GHz)
	0.28
	Normal
	2.00
	0.14



[bookmark: _Toc21004775][bookmark: _Toc36041548][bookmark: _Toc36548772][bookmark: _Toc43901247][bookmark: _Toc52371979][bookmark: _Toc58253436][bookmark: _Toc75371566][bookmark: _Toc83730732]B.2.1.22	Influence of TRP measurement grid
This contributor describes the uncertainty of the measured TRP value due to the finite number of measurement grid points.
The uncertainty value of influence of TRP measurement grid is estimated as below table and used across clause B.
Table B.2.1.22-1: Uncertainty value for influence of TRP measurement grid
	Test setup
	Power class
	Test case
	Uncertainty value
	Distribution of the probability
	Divisor
	Standard uncertainty (σ) [dB]

	IFF
	PC1
	Default
	FFS
	Actual
	1.00
	FFS

	
	PC3
	Default
	0.25
	Actual
	1.00
	0.25

	
	
	SE
	0.32
	Actual
	1.00
	0.32



[bookmark: _Toc21004776][bookmark: _Toc36041549][bookmark: _Toc36548773][bookmark: _Toc43901248][bookmark: _Toc52371980][bookmark: _Toc58253437][bookmark: _Toc75371567][bookmark: _Toc83730733]B.2.1.23	Influence of beam peak search grid
This contributor describes the uncertainty of absolute TX power beam peak measurements, e.g., EIRP in beam peak direction, due to the finite number of measurement points in the beam peak search grid.
The uncertainty value of influence of beam peak search grid is estimated as below table and used across clause B.
Table B.2.1.23-1: Uncertainty value for influence of beam peak search grid
	Test setup
	Power class
	Uncertainty value
	Distribution of the probability
	Divisor
	Standard uncertainty (σ) [dB]

	IFF
	PC1
	FFS
	Actual
	1.00
	FFS

	
	PC3
	0.00
	Actual
	1.00
	0.00



[bookmark: _Toc21004777][bookmark: _Toc36041550][bookmark: _Toc36548774][bookmark: _Toc43901249][bookmark: _Toc52371981][bookmark: _Toc58253438][bookmark: _Toc75371568][bookmark: _Toc83730734]B.2.1.24	Systematic error due to TRP calculation/quadrature
When calculating TRP using different quadrature of constant step size data, a mean error shall be taken into account. The value of this contributor depends on the number of measurement grid points and the quadrature technique used.
No mean error has to be taken into account for constant density approach (using the charged particle or the golden spiral implementation) for non-sparse antenna arrays.
This measurement uncertainty contributor represents a systematic uncertainty and must not be root sum squared with contributors described by standard deviation.
The uncertainty value of systematic error due to TRP calculation/quadrature is estimated as below table and used across clause B.
Table B.2.1.24-1: Uncertainty value for systematic error due to TRP calculation/quadrature
	Test setup
	Power class
	Uncertainty value

	IFF
	PC1
	FFS

	
	PC3
	0.00



[bookmark: _Toc21004778][bookmark: _Toc36041551][bookmark: _Toc36548775][bookmark: _Toc43901250][bookmark: _Toc52371982][bookmark: _Toc58253439][bookmark: _Toc75371569][bookmark: _Toc83730735]B.2.1.25	Multiple measurement antenna uncertainty
This contributor describes the uncertainty caused by switching multiple measurement antennas either by mechanically or electrically to measure TRx spurious emission.
A frequency range of spurious tests (e.g. general spurious emission) is defined from 6 GHz to second harmonic of FR2 bands such as 80 GHz. Since that frequency range is quite wide, it is impossible to cover the whole range only by one measurement antenna. Therefore to provide a feature of the spurious emission measurement by FR2 test system, the system has to equip a capability to switch corresponding measurement antennas in an anechoic chamber. One of the mechanical antenna switching methods can be a structure of a slider. Then a repeatability of a bending loss of a feeder cable which is connected to the measurement antennas shall be taken into account. On the other hand for electrical antenna switching, since multiple antennas need to be aligned in a chamber with a different position, the quiet zone characteristics might receive an influence by a displacement from the ideal focal point. In a case of electrical switching system, if the measurement antenna configuration is the same for the quality of the quiet zone measurement and the DUT measurement, then this uncertainty term is encompassed in the quality of the quiet zone results.
The uncertainty value of multiple measurement antenna uncertainty is estimated as below table and used across clause B.
Table B.2.1.25-1: Uncertainty value for multiple measurement antenna uncertainty
	Test setup
	Power class
	Uncertainty value
	Distribution of the probability
	Divisor
	Standard uncertainty (σ) [dB]

	IFF
	PC1
	FFS
	Actual
	1.00
	FFS

	
	PC3
	0.15
	Actual
	1.00
	0.15



[bookmark: _Toc21004779][bookmark: _Toc36041552][bookmark: _Toc36548776][bookmark: _Toc43901251][bookmark: _Toc52371983][bookmark: _Toc58253440][bookmark: _Toc75371570][bookmark: _Toc83730736]B.2.1.26	DUT repositioning
This contributor describes the uncertainty due to a displacement of a DUT.  The DUT may need to be re-positioned between measurements, for instance when the battery runs low in charge.
The uncertainty value of DUT repositioning is estimated as below table and used across clause B.
Table B.2.1.26-1: Uncertainty value for DUT repositioning
	Test setup
	Power class
	Test case
	Uncertainty value
	Distribution of the probability
	Divisor
	Standard uncertainty (σ) [dB]

	IFF
	PC1
	TRP, spherical coverage
	0.00
	Rectangular
	1.73
	0.00

	
	
	EIRP, EIS
	0.35
	Rectangular
	1.73
	0.20

	
	PC3
	TRP, spherical coverage
	0.00
	Rectangular
	1.73
	0.00

	
	
	EIRP, EIS
	0.08
	Rectangular
	1.73
	0.05



[bookmark: _Toc21004780][bookmark: _Toc36041553][bookmark: _Toc36548777][bookmark: _Toc43901252][bookmark: _Toc52371984][bookmark: _Toc58253441][bookmark: _Toc75371571][bookmark: _Toc83730737]B.2.1.27	Influence of noise
This contributor describes an offset uncertainty factor caused by a noise floor especially in a case of low SNR. This contributor works as a bias to measured results only to a direction to increase values and thus this shall be included in the uncertainty budget table as a systematic uncertainty. The uncertainty value can be derived by the following equation.


The uncertainty value of influence of noise is estimated as below table and used across clause B.


	

Table B.2.1.27-1: Uncertainty value for influence of noise for PC3
	Test setup
	Test case
	Frequency range
	Noise floor
	Minimum requirement
	Estimated SNRtotal [dB/400MHz]
	Relaxation
	Influence of noise

	
	
	
	
	
	Company 1
(Keysight)
	Company 2
(Anritsu)
	Company 3
(R&S)
	
	

	IFF
	MOP-EIRP
(NOTE 1, 2, 3)
	FR2a
	N/A
	20.7dBm/ChBW
(22.4-1.7)
	23
	17.6
	23.0
	0
	0.1

	
	
	FR2b
	N/A
	18.9dBm/ChBW
(20.6-1.7)
	18
	11.8
	18.0
	0
	0.3

	
	MOP-TRP
(NOTE 1, 2, 3)
	FR2a
	N/A
	23dBm/ChBW
	24
	22.0
	25.3
	0
	0.1

	
	
	FR2b
	N/A
	23dBm/ChBW
	16
	12.0
	22.1
	0
	0.3

	
	MOP-Spherical
MOP-TRP
(NOTE 7, 2, 8, 9)
	FR2a
	N/A
	9.75dBm/ChBW
(Spherical – MBR= 11.5-1.75)
	12.1
	8.75
	17.35
	0
	0.3

	
	
	FR2b
	N/A
	7.6dBm/ChBW
(Spherical – MBR=8-0.4)
	6.7
	5.9
	13.05
	0
	0.9

	
	MPR
(NOTE 14)
	FR2a
	-7.6dBm/400MHz
	7.65dBm/ChBW
(EIRP-MPB-MPR-T(MPR)=22.4-0.75-9-5)
	15.25
	0
	0.13

	
	
	FR2b
	-5.5dBm/400MHz
	5.85dBm/ChBW
(EIRP-MPB-MPR-T(MPR)=20.6-0.75-9-5)
	11.35
	0
	0.31

	
	A-MPR
	FR2a
	FFS
	FFS
	FFS
	FFS
	FFS
	FFS
	FFS

	
	
	FR2b
	FFS
	FFS
	FFS
	FFS
	FFS
	FFS
	FFS

	
	Minimum output power
(NOTE 15)
	FR2a
	-10.6dBm/400MHz
	-13dBm
	-2.4
	8.4
	1.0 
(with  relaxation)

	
	
	FR2b
	-5.5dBm/400MHz
	-13dBm
	-7.5
	13.5
	1.0
(with  relaxatino)

	
	OFF power – TRP

	FR2a
(NOTE 1, 2, 3, 5)
	N/A
	-35dBm/ChBW
	-18
	-18
	-32.7
	30.4
	1.0
(with relaxation)

	
	
	FR2b
(NOTE 1, 2, 6)
	N/A
	
	-25
	-26.1
	-29.5
	N/A
	Propose no to test

	
	OFF power – EIRP
(NOTE 16)
	FR2a
	-7.6dBm/400MHz
	-30dBm/ChBW
	-22.4
	28.4
	1.0
(with relaxation)

	
	
	FR2b
	-5.5dBm/400MHz
	
	-24.5
	30.5
	1.0
(with relaxation)

	
	Absolute power tolerance
(NOTE 19)
	Same as Minimum output power

	
	Relative power tolerance
(NOTE 19)
	FR2a
	-13.6dBm/100MHz
	-7.6dBm/100MHz
	6
	0
	1.0

	
	
	FR2b
	-11.5dBm/100MHz
	-5.5dBm/100MHz
	6
	0
	1.0

	
	Aggregate power tolerance
(NOTE 19)
	Same as Relative power tolerance

	
	Aggregate power tolerance
(NOTE 19)
	FR2a
	-13.6dBm/100MHz
	-7.6dBm/100MHz
	6
	0
	1.0

	
	
	FR2b
	-11.5dBm/100MHz
	-5.5dBm/100MHz
	6
	0
	1.0

	
	OBW
	FR2a
	FFS
	FFS
	FFS
	FFS
	FFS

	
	
	FR2b
	FFS
	FFS
	FFS
	FFS
	FFS

	
	SEM
	FR2a
(NOTE 1, 2, 3)
	N/A
	-13dBm/1MHz
	15
	8.1 for EIRPmax>33dBm
17.8 for EIRPmax<=33dBm
	15.4
	0
	0.62

	
	
	FR2b
(NOTE  2, 3, 4)
	N/A
	
	11
	6.0 for EIRPmax>33dBm
19.9 for EIRPmax<=33dBm
	12.1
	0
	1.0

	
	ACLR (CP)
(NOTE 14)
	FR2a
	-7.6dBm/400MHz
	Highest testable MPR: 3dB
16.65dBm/ChBW
(EIRP-MPB-MPR-T(MPR) =22.4-0.75-3-2)

Actual lowest:
7.65dBm/ChBW
(EIRP-MPB-MPR-T(MPR)=22.4-0.75-9-5)
	24.25dB (with 3dB MPR)
	0
	N/A

	
	
	FR2b
	-5.5dBm/400MHz
	Highest testable MPR: 2dB
16.35dBm/ChBW
(EIRP-MPB-MPR-T(MPR) =20.6-0.75-2-1.5)

Actual lowest:
5.85dBm/ChBW
(EIRP-MPB-MPR-T(MPR)=20.6-0.75-9-5)
	21.85dB (with 2dB MPR)
	0
	N/A

	
	ACLR (ACP)
(NOTE 14)
	FR2a
	-7.6dBm/400MHz
	Highest testable MPR: 3dB
-0.35dBm/ChBW
(EIRP-MPB-MPR-T(MPR)-ACLR=22.4-0.75-3-2-17)

Actual lowest: 
-9.35 dBm/ChBW
(EIRP-MPB-MPR-T(MPR)-ACLR=22.4-0.75-9-5-17)
	7.25dB (with 3dB MPR)
	Depending on configuration
	1.0

	
	
	FR2b
	-5.5dBm/400MHz
	Highest testable MPR: 2dB
0.35dBm/ChBW
(EIRP-MPB-MPR-T(MPR)-ACLR=20.6-0.75-2-1.5-16)

Actual lowest:
-10.15 dBm/ChBW
(EIRP-MPB-MPR-T(MPR)=20.6-0.75-9-5-16)
	5.85 (with 2dB MPR)
	0
	1.0

	
	General Tx spurious
(NOTE 7, 6a, 8, 11)
	6GHz <=f<=23.45GHz
	N/A
	-13dBm/1MHz
	>=23
	~17
	10
	0
	0.41dB
(NOTE 9, 10)

	
	
	23.45GHz<=f<=40GHz
	N/A
	-13dBm/1MHz
	>=10
	~17
	10
	0
	

	
	
	40GHz<=f<=80GHz
	N/A
	-13dBm/1MHz
	>=10
	~10
	10
	0
	

	
	Tx spurious Co-existence
(NOTE 12, 13, 17)
	n260
(Aggressor band : n257, n261)
	-23
	-2dBm/100MHz
(-22dBm/MHz)

	1.0
	5
	1.0
(with  relaxation)

	
	
	n257, n261
(Aggressor band : n260)
	-27.7
	-5dBm/100MHz
(-25dBm/MHz)

	2.7
	3.3
	1.0
(with  relaxation)

	
	
	23.6 GHz ≤ f  ≤ 24.0GHz
	-27.7
	1dBm/200MHz
(-22 dBm/MHz)
	5.7
	0.3
	

	
	
	36 GHz ≤ f  ≤ 37GHz
	-23dBm/MHz
	7dBm/1000MHz
(-23dBm/MHz)
	0
	6
	1.0
(with  relaxation)

	
	
	57 GHz ≤ f  ≤  66GHz
	N/A
	2dBm/100MHz
(-18dBm/MHz)
	N/A
	10
	N/A
	0
	1.0

	
	Additional spurious emission
(NOTE 17, 18)
	NS_202
(7.25GHz <=f <=12.75GHz)
	-40 dBm/MHz
	-10dBm/100MHz
(-30 dBm/MHz)
	10
	0
	0.41

	
	
	NS_202
(12.75GHz <=f <=23.45GHz)
	-23 dBm/MHz
	-10dBm/100MHz
(-30 dBm/MHz)
	-7
	13
	1.0
(with  relaxation)

	
	
	NS_202
(23.6GHz <=f <=24.0GHz)
	-27.7 dBm/MHz
	1dBm/200MHz
(-22 dBm/MHz)
	5.7
	0.3
	1.0
(with  relaxation)

	
	
	NS_202
(23.45GHz <=f <=40.8GHz)
	-23 dBm/MHz
	-10dBm/100MHz
(-30 dBm/MHz)
	-7
	13
	1.0
(with  relaxation)

	
	
	NS_202
(40.8GHz <=f <=66GHz)
	-23 dBm/MHz
	-10dBm/100MHz
(-30 dBm/MHz)
	-7
	13
	1.0
(with  relaxation)

	
	
	NS_203
(23.6GHz <=f <=24.0GHz)
	-27.7 dBm/MHz
	+1dBm/200MHz
(-22dBm/MHz)
	5.7
	0.3
	1.0
(with  relaxation)

	
	Rx spurious
(NOTE 1, 6a, 9a, 11, 11a)
	6GHz <=f<=20GHz
	
	-47dBm/1MHz
	>=2.7
	3.3
	8
	10.2
	1.0 dB for 23.45~40.8GHz, 0.64dB for 6~23.45 and 40.8~80 GHz.
(NOTE 10)

	
	
	20GHz<=f<=40GHz
	
	-47dBm/1MHz
	>=6 (20~34GHz)
>=-11 (34~40GHz)
	-6.2
	8
	17.2
	

	
	
	40GHz<=f<=80GHz
	
	-47dBm/1MHz
	>=-15 (40~66GHz)
>=-19.6 (66~80GHz)
	-19.6
	8
	33.1
	



Table B.2.1.27-1: Uncertainty value for influence of noise for PC1
FFS.


[bookmark: _Toc21004781][bookmark: _Toc36041554][bookmark: _Toc36548778][bookmark: _Toc43901253][bookmark: _Toc52371985][bookmark: _Toc58253442][bookmark: _Toc75371572][bookmark: _Toc83730738]B.2.1.28	Systematic error related to beam peak search
When calculating beam peak search a systematic error shall be taken into account. The value of this contributor depends on the number of measurement grid points.
This measurement uncertainty contributor represents a systematic uncertainty and must not be root sum squared with contributors described by standard deviation.
The uncertainty value of systematic error related to beam peak search is estimated as below table and used across clause B.
Table B.2.1.28-1: Uncertainty value for systematic error related to beam peak search
	Test setup
	Power class
	Uncertainty value

	IFF
	PC1
	0.7

	
	PC3
	0.5



[bookmark: _Toc21004782][bookmark: _Toc36041555][bookmark: _Toc36548779][bookmark: _Toc43901254][bookmark: _Toc52371986][bookmark: _Toc58253443][bookmark: _Toc75371573][bookmark: _Toc83730739]B.2.1.29	Influence of spherical coverage grid
This contributor describes the uncertainty of spherical measurements, due to the finite number of measurement points in the spherical coverage grid.
The uncertainty value of influence of spherical coverage grid is estimated as below table and used across clause B.
Table B.2.1.29-1: Uncertainty value for influence of spherical coverage grid
	Test setup
	Power class
	Uncertainty value
	Distribution of the probability
	Divisor
	Standard uncertainty (σ) [dB]

	IFF
	PC1
	0.13
	Actual
	1.00
	0.13

	
	PC3
	0.12
	Actual
	1.00
	0.12



[bookmark: _Toc21004783][bookmark: _Toc36041556][bookmark: _Toc36548780][bookmark: _Toc43901255][bookmark: _Toc52371987][bookmark: _Toc58253444][bookmark: _Toc75371574][bookmark: _Toc83730740]B.2.1.30	Systematic error related to EIS spherical coverage
When calculating EIS spherical coverage, a mean error shall be taken into account. The value of this contributor depends on the DL power step size used for the EIS search and then number of measurement grid points.
This measurement uncertainty contributor represents a systematic uncertainty and must not be root sum squared with contributors described by standard deviation.
The uncertainty value of systematic error related to EIS spherical coverage is estimated as below table and used across clause B.
Table B.2.1.30-1: Uncertainty value for systematic error related to EIS spherical coverage
	Test setup
	Power class
	Uncertainty value

	IFF
	PC1
	DL power step size, 0.2

	
	PC3
	DL power step size, 0.2



[bookmark: _Toc21004784][bookmark: _Toc36041557][bookmark: _Toc36548781][bookmark: _Toc43901256][bookmark: _Toc52371988][bookmark: _Toc58253445][bookmark: _Toc75371575][bookmark: _Toc83730741]B.2.1.31	Misalignment of DUT due to change of DUT orientation
This contributor describes the uncertainty due to a mis-alignment of a DUT after a change of DUT orientations  described in Tables J.2-1 through J.2-3 in [3] during spurious emission and spherical coverage measurements. This contribution is negligible with spherical coverage TC as far as the misalignment is within the accuracy of DUT re-positioning.
The uncertainty value of misalignment of DUT due to change of DUT orientation is estimated as below table and used across clause B.
Table B.2.1.31-1: Uncertainty value for misalignment of DUT due to change of DUT orientation
	Test setup
	Power class
	Uncertainty value
	Distribution of the probability
	Divisor
	Standard uncertainty (σ) [dB]

	IFF
	PC1
	FFS
	Actual
	1.00
	FFS

	
	PC3
	0.10
	Actual
	1.00
	0.10



[bookmark: _Toc52371989][bookmark: _Toc58253446][bookmark: _Toc75371576][bookmark: _Toc83730742][bookmark: _Toc21004785][bookmark: _Toc36041558][bookmark: _Toc36548782][bookmark: _Toc43901257]B.2.1.32	Additional Impact of Interferer ACLR
This contribution describes the effect of the interferer ACLR over the wanted signal channel when testing ACS and in-band blocking. Even if power is set perfectly in the configured transmission bandwidth, interferer power will leak in the wanted signal channel due to its ACLR. 
The uncertainty value of additional Impact of Interferer ACLR is estimated as below table and used across clause B.
Table B.2.1.32-1: Uncertainty value for additional Impact of Interferer ACLR
	Test setup
	Power class
	Uncertainty value

	IFF
	PC1
	FFS

	
	PC3
	0.7



[bookmark: _Toc52371990][bookmark: _Toc58253447][bookmark: _Toc75371577][bookmark: _Toc83730743]B.2.1.33	Modulated Interferer uncertainty
Modulated Interferer is used to drive a signal to the horn antenna (via multiple external components such as a switch box, an amplifier and a circulator, etc.) in ACS and In-band Blocking tests either as an absolute level or as a relative level. Receiving device used is typically a UE/phablet/tablet/FWA. Generally, there occurs uncertainty contribution from absolute level accuracy, non-linearity and frequency characteristic of the interferer generator.
For practical reasons, in a case that a VNA is used as calibration equipment, Modulated Interferer is connected to the system after the calibration measurement (Stage 2) is performed by the VNA. Hence, the uncertainty on the absolute level of Modulated Interferer (transmitter device) cannot be assumed as systematic. This uncertainty should be calculated from the manufacturer’s data in logs with a rectangular distribution, unless otherwise informed. Furthermore, the uncertainty of the non-linearity is included in the absolute level uncertainty.
The uncertainty value of modulated Interferer uncertainty is estimated as below table and used across clause B.
Table B.2.1.31-1: Uncertainty value for modulated Interferer uncertainty
	Test setup
	Power class
	Uncertainty value
	Distribution of the probability
	Divisor
	Standard uncertainty (σ) [dB]

	IFF
	PC1
	FFS
	Normal
	2
	FFS

	
	PC3
	2.9
	Normal
	2
	1.45



[bookmark: _Toc58253448][bookmark: _Toc75371578][bookmark: _Toc83730744][bookmark: _Toc52371991]B.2.1.34	Void
[bookmark: _Toc75371579][bookmark: _Toc83730745][bookmark: _Toc58253449]B.2.1.35	Influence of offset antenna for blocker signal
This MU term describes the additional uncertainty caused by using offset antenna for blocker signal for FR2 blocking test cases. The cause of additional MU using offset antenna is the difference of UE antenna’s gain between beam peak direction and offset beam peak direction, which will cause the error for the ACS or IBB performance requirement which is given by the power ratio of the wanted signal power and blocker signal power. Such difference of the UE antenna gain can be compensated by increasing the blocker signal power by the measured EIS difference at beam peak direction and at offset beam peak. Despite this compensation, there still is a residual error corresponding to the antenna gain difference due to different frequency of wanted and blocker signal. Table B.2.1.35-1 summarizes the residual error after compensation for various offset angle assumption.
Table B.2.1.35-1: Residual error when offset antenna is used for FR2 blocking test
	offset angle[deg]
	Mean error[dB]
	Std.dev[dB]
	Mean error[dB]
	Std.dev[dB]

	
	2x8 Assumption
	1x4 Assumption

	0
	0.000
	0.000
	0.000
	0.000

	0.5
	0.001
	0.001
	0.000
	0.000

	1
	0.004
	0.003
	0.001
	0.001

	1.5
	0.010
	0.006
	0.002
	0.002

	2
	0.018
	0.011
	0.004
	0.003

	2.5
	0.028
	0.018
	0.006
	0.004

	3
	0.041
	0.026
	0.009
	0.006

	3.5
	0.057
	0.036
	0.013
	0.009

	4
	0.075
	0.048
	0.016
	0.011

	4.5
	0.096
	0.062
	0.021
	0.015

	5
	0.120
	0.078
	0.026
	0.018

	5.5
	0.147
	0.096
	0.031
	0.022

	6
	0.178
	0.117
	0.038
	0.026

	6.5
	0.213
	0.142
	0.044
	0.031

	7
	0.252
	0.170
	0.051
	0.036

	NOTE 1: For MU assessment of the test system, the MU values should be taken from the row corresponding to the test system’s offset antenna angle.
NOTE 2: Mean error should be counted as systematic offset and Std.dev should be counted as a random uncertainty in the MU budget table.
NOTE 3: For PC3 UE testing, the values for 2x8 Assumption should be used.
NOTE 4: EIS step size used for compensation should be added as mean error.



[bookmark: _Toc75371580][bookmark: _Toc83730746]B.2.1.36	Uncertainty of the RF relative power measurement equipment
The receiving device is used to measure the received signal level in the EIRP tests as a relative level. These receiving devices are spectrum analysers, communication analysers, or power meters. The uncertainty value will be indicated in the manufacturer's data sheet. Basically, the linearity and impact of the averaging time needs to be considered in this MU term.
The uncertainty value of uncertainty of the RF relative power measurement equipment is estimated as below table and used across clause B.
Table B.2.1.36-1: Uncertainty value for uncertainty of the RF relative power measurement equipment
	Test setup
	Power class
	Uncertainty value
	Distribution of the probability
	Divisor
	Standard uncertainty (σ) [dB]

	IFF
	PC1
	FFS
	Normal
	2
	FFS

	
	PC3
	[0.4]
	Normal
	2
	[0.2]



<Unchanged Text Skipped>
[bookmark: _Toc21004852][bookmark: _Toc36041625][bookmark: _Toc36548849][bookmark: _Toc43901324][bookmark: _Toc83730827][bookmark: _Toc52372067][bookmark: _Toc58253526][bookmark: _Toc75371661]B.8	Transmit OFF power
Following tables summarize the MU threshold for TRP and EIRP measurements for Transmit OFF power. The origin MU values for different test setups can be found in following clauses.
Table B.8-1: MU threshold for TRP measurement for Transmit OFF power
	Power
Class
	Frequency
	MBW
	Power
	Threshold MU value (NOTE1)

	PC3
	23.45GHz <= f <= 32.125GHz
	BW <= 400MHz
	P = Off Power
	5.6749

	
	
	
	
	

	
	32.125GHz < f <= 40.8GHz
	
	
	N/A

	
	
	
	
	

	NOTE 1:	Total TRP Expanded MU for IFF for Quiet Zone size ≤ 30cm in Table B.8.2-2 for PC3 UEs


[bookmark: _Toc21004853][bookmark: _Toc36041626][bookmark: _Toc36548850]
Table B.8-2: MU threshold for EIRP measurement for Transmit OFF power
	Frequency
	CBW
	Power
	Threshold MU value for NTC [dB] (NOTE1)
	Threshold MU value for ETC [dB] (NOTE1)

	23.45GHz <= f <= 32.125GHz
	50MHz
	P = Off Power
	6.15
	6.41

	
	100MHz
	
	
	

	
	200MHz
	
	
	

	
	400MHz
	
	
	

	32.125GHz < f <= 40.8GHz
	50MHz
	P = Off Power
	6.15
	6.41

	
	100MHz
	
	
	

	
	200MHz
	
	
	

	
	400MHz
	
	
	

	NOTE 1:	Total Expanded MU for IFF for Quiet Zone size ≤ 30cm in Table B.8.2-4 for PC3 UEs
	



<Unchanged Text Skipped>
[bookmark: _Toc21004854][bookmark: _Toc36041627][bookmark: _Toc36548851][bookmark: _Toc43901326][bookmark: _Toc52372069][bookmark: _Toc58253528][bookmark: _Toc75371663][bookmark: _Toc83730829]B.8.2	Uncertainty budget format and assessment for IFF
The uncertainty contributions that may impact the overall MU value are listed in Table B.8.2-1.
Table B.8.2-1: Uncertainty contributions for TRP and EIRP measurement
	UID
	Description of uncertainty contribution
	Details in annex

	Stage 2: DUT measurement

	1
	Positioning misalignment
	B.2.2.1

	2
	Measure distance uncertainty
	B.2.2.2

	3
	Quality of Quiet Zone
	B.2.2.3

	4
	Mismatch
	B.2.2.4

	5
	Standing wave between the DUT and measurement antenna
	B.2.2.5

	6
	Uncertainty of the RF power measurement equipment
	B.2.2.6

	7
	Phase curvature
	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
	Insertion Loss Variation
	B.2.2.11

	12
	RF leakage (from measurement antenna to the receiver/transmitter)
	B.2.2.12

	13
	Influence of TRP measurement grid
	B.2.2.22

	14
	Influence of beam peak search grid
	B.2.2.23

	15
	Multiple measurement antenna uncertainty
	B.2.2.25

	16
	DUT repositioning
	B.2.2.26

	Stage 1: Calibration measurement

	17
	Mismatch
	B.2.2.4

	18
	Amplifier Uncertainties
	B.2.2.8

	19
	Misalignment of positioning System
	B.2.2.13

	20
	Uncertainty of the Network Analyzer
	B.2.2.14

	21
	Uncertainty of the absolute gain of the calibration antenna
	B.2.2.15

	22
	Positioning and pointing misalignment between the reference antenna and the measurement antenna
	B.2.2.16

	23
	Phase centre offset of calibration antenna
	B.2.2.18

	24
	Quality of quiet zone for calibration process
	B.2.2.19

	25
	Standing wave between reference calibration antenna and measurement antenna
	B.2.2.20

	26
	Influence of the calibration antenna feed cable
	B.2.2.21

	27
	Insertion Loss Variation
	B.2.2.11

	Systematic uncertainties

	28
	Systematic error due to TRP calculation/quadrature
	B.2.2.24

	29
	Influence of noise
	B.2.2.27



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 Quiet Zone size ≤ 30 cm, f = {23.45GHz, 32.125GHz, 40.8GHz}, P = Off power.
-	The uncertainty assessment for TRP is provided in Table B.8.2-2.
Table B.8.2-2: Uncertainty assessment for TRP measurement (f=23.45GHz, 32.125GHz, 40.8GHz, Quiet Zone size ≤ 30 cm) for PC3 UEs
	UID
	Uncertainty source
	Uncertainty value
	Distribution of the probability
	Divisor 
	Standard uncertainty (σ) [dB]

	Stage 2: DUT measurement

	1
	Positioning misalignment
	0.00
	Normal
	2.00
	0.00

	2
	Measure distance uncertainty
	0.00
	Rectangular
	1.73
	0.00

	3
	Quality of Quiet Zone (NOTE 8)
	0.6
	Actual
	1.00
	0.6

	4
	Mismatch (NOTE 1)
	1.30
	Actual
	1.00
	1.30

	5
	Standing wave between the DUT and measurement antenna
	0.00
	U-shaped
	1.41
	0.00

	6
	Uncertainty of the RF power measurement equipment (NOTE 2)
	2.50
	Normal
	2.00
	1.25

	7
	Phase curvature
	0.00
	U-shaped
	1.41
	0.00

	8
	Amplifier uncertainties
	2.10
	Normal
	2.00
	1.05

	9
	Random uncertainty
	0.50
	Normal
	2.00
	0.25

	10
	Influence of the XPD
	0.01
	U-shaped
	1.41
	0.00

	11
	Insertion Loss Variation
	0.00
	Rectangular
	1.73
	0.00

	12
	RF leakage (from measurement antenna to the receiver/transmitter) 
	0.00
	Actual
	1.00
	0.00

	13
	Influence of TRP measurement grid (NOTE 3)
	0.25
	Actual
	1
	0.25

	14
	Influence of beam peak search grid
	0.00
	Actual
	1
	0.00

	15
	Multiple measurement antenna uncertainty (NOTE 9)
	0.15
	Actual
	1
	0.15

	16
	DUT repositioning
	0.00
	Rectangular
	1.73
	0.00

	Stage 1: Calibration measurement

	17
	Mismatch
	0.00
	U-shaped
	1.41
	0.00

	18
	Amplifier Uncertainties
	0.00
	Normal
	2.00
	0.00

	19
	Misalignment of positioning System
	0.00
	Normal
	2.00
	0.00

	20
	Uncertainty of the Network Analyzer
	1.50.73
	Normal
	2.00
	0.750.37

	21
	Uncertainty of the absolute gain of the calibration antenna
	0.60
	Normal
	2.00
	0.30

	22
	Positioning and pointing misalignment between the reference antenna and the measurement antenna
	0.01
	Rectangular
	1.73
	0.00

	23
	Phase centre offset of calibration antenna
	0.00
	Rectangular
	1.73
	0.00

	24
	Quality of quiet zone for calibration process (NOTE 8)
	0.4
	Actual
	1.00
	0.4

	25
	Standing wave between reference calibration antenna and measurement antenna
	0.00
	U-shaped
	1.41
	0.00

	26
	Influence of the calibration antenna feed cable
	0.14
	Normal
	2.00
	0.07

	27
	Insertion Loss Variation
	0.00
	Rectangular
	1.73
	0.00

	
	Systematic uncertainties (NOTE 5)
	Value

	28
	Systematic error due to TRP calculation/quadrature (NOTE 3)
	0.0

	29
	Influence of noise (23.45GHz <= f <= 32.125GHz)
	1.0

	30
	Influence of noise (32.125GHz < f <= 40.8GHz)
	N/A

	Total measurement uncertainty 
	Value

	TRP Expanded uncertainty (23.45GHz <= f <= 32.125GHz) (1.96σ - confidence interval of 95 %) [dB]
	5.6749

	TRP Expanded uncertainty (32.125GHz < f <= 40.8GHz) (1.96σ - confidence interval of 95 %) [dB]
	N/A

	NOTE 1:	The analysis was done only for the case of operating at TX OFF power, in-band, non-CA.
NOTE 2:	The assessment assumes DUT Off power.
NOTE 3:	This contributor shall only be considered for TRP measurements.
NOTE 4:	Void
NOTE 5:	In order to obtain the total measurement uncertainty, systematic uncertainties have to be added to the expanded root sum square of the standard deviations of the Stage 1 and Stage 2 contributors.
NOTE 6:	Void.
NOTE 7:	Void
NOTE 8:	Value based on procedure defined in Annex D.2 of TR 38.810 for Quiet Zone size less or equal to 30 cm.
[bookmark: _Hlk33537173]NOTE 9:	Applies to the system which has a structure of mechanical feed antenna positioning.



NOTE: MU assessment in Table B.8.2-2 for FR2a is based on the relaxation of 30.4dB for 400MHz BW.
Table B.8.2-3: Void

<Unchanged Text Skipped>

[bookmark: _Toc75371665][bookmark: _Toc83730831][bookmark: _Toc21004856][bookmark: _Toc36041629][bookmark: _Toc36548853][bookmark: _Toc43901328][bookmark: _Toc52372071][bookmark: _Toc58253530]B.9a	Power control
[bookmark: _Toc75371666][bookmark: _Toc83730832]B.9a.1	Absolute power tolerance
Same as B.7.
[bookmark: _Toc75371667][bookmark: _Toc83730833]B.9a.2	Relative power control tolerance
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[bookmark: _Toc43901338][bookmark: _Toc52372081][bookmark: _Toc58253540][bookmark: _Toc75371682][bookmark: _Toc83730851][bookmark: _Toc90489355]B.17	Adjacent Channel Leakage Ratio
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[bookmark: _Toc21004868][bookmark: _Toc36041641][bookmark: _Toc36548865][bookmark: _Toc43901340][bookmark: _Toc52372083][bookmark: _Toc58253542][bookmark: _Toc75371684][bookmark: _Toc83730853]B.17.2	Uncertainty budget format and assessment for IFF
The uncertainty contributions that may impact the overall MU value are listed in Table B.17.2-1.
Table B.17.2-1: Uncertainty contributions for EIRP measurement
	UID
	Description of uncertainty contribution
	Details in clause	Comment by Huawei: R5-190868, R5-192661, R5-200738

	Stage 2: DUT measurement

	1
	Positioning misalignment
	B.2.2.1

	2
	Measure distance uncertainty
	B.2.2.2

	13
	Quality of Quiet Zone
	B.2.2.3

	24
	Mismatch
	B.2.2.4

	35
	Standing wave between the DUT and measurement antenna
	B.2.2.5

	46
	Uncertainty of the RF power measurement equipment
	B.2.2.6

	57
	Phase curvature
	B.2.2.7

	68
	Amplifier uncertainties
	B.2.2.8

	79
	Random uncertainty
	B.2.2.9

	10
	Influence of the XPD
	B.2.2.10

	11
	Insertion Loss Variation
	B.2.2.11

	812
	RF leakage (from measurement antenna to the receiver/transmitter)
	B.2.2.12

	13
	Influence of TRP measurement grid
	B.2.2.22

	14
	Influence of beam peak search grid
	B.2.2.23

	15
	Multiple measurement antenna uncertainty
	B.2.2.25

	16
	DUT repositioning
	B.2.2.26

	Stage 1: Calibration measurement

	917
	Mismatch
	B.2.2.4

	1018
	Amplifier Uncertainties
	B.2.2.8

	1119
	Misalignment of positioning System
	B.2.2.13

	1220
	Uncertainty of the Network Analyzer
	B.2.2.14

	21
	Uncertainty of the absolute gain of the calibration antenna
	B.2.2.15

	22
	Positioning and pointing misalignment between the reference antenna and the measurement antenna
	B.2.2.16

	1323
	Phase centre offset of calibration antenna
	B.2.2.18

	1424
	Quality of quiet zone for calibration process
	B.2.2.19

	1525
	Standing wave between reference calibration antenna and measurement antenna
	B.2.2.20

	1626
	Influence of the calibration antenna feed cable
	B.2.2.21

	1727
	Insertion Loss Variation
	B.2.2.11

	Systematic uncertainties

	28
	Systematic error due to TRP calculation/quadrature
	B.2.2.24

	1829
	Influence of noise
	B.2.2.27



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 Quiet Zone size ≤ 30 cm, f = {23.45GHz, 32.125GHz, 40.8GHz}, P = Maximum output power - MPR – MBR(Multi-band relaxation).
-	The uncertainty assessment for EIRP is provided in Table B.17.2-2 for PC3 UEs and Table B.17.2-3 for PC1 UEs.
Table B.17.2-2: Uncertainty assessment for EIRP measurement (f=23.45GHz, 32.125GHz, 40.8GHz, Quiet Zone size ≤ 30 cm) for PC3 UEs and normal and extreme temperature condition
	UID
	Uncertainty source
	Uncertainty value
	Distribution of the probability
	Divisor 
	Standard uncertainty (σ) [dB]

	Stage 2: DUT measurement

	1
	Positioning misalignment
	0.00
	Normal
	2.00
	0.00

	2
	Measure distance uncertainty
	0.00
	Rectangular
	1.73
	0.00

	13
	Quality of Quiet Zone (NOTE 10)
	0.52
	Actual
	1.00
	0.52

	24
	Mismatch (NOTE 2)
	1.84
	Actual
	1.00
	1.84

	35
	Standing wave between the DUT and measurement antenna
	0.00
	U-shaped
	1.41
	0.00

	46
	Uncertainty of the RF power measurement equipment (NOTE 3, 7)
	2.52.16
	Normal
	2.00
	1.251.08

	57
	Phase curvature
	0.00
	U-shaped
	1.41
	0.00

	68
	Amplifier uncertainties
	2.1
	Normal
	2.00
	1.05

	79
	Random uncertainty
	0.50
	Normal
	2.00
	0.25

	10
	Influence of the XPD
	0.00
	U-shaped
	1.41
	0.00

	11
	Insertion Loss Variation
	0.00
	Rectangular
	1.73
	0.00

	812
	RF leakage (from measurement antenna to the receiver/transmitter)
	0.00
	Actual
	1.00
	0.00

	13
	Influence of TRP measurement grid (NOTE 4)
	0.0
	Actual
	1
	0.0

	14
	Influence of beam peak search grid (NOTE 5)
	0.00
	Actual
	1
	0.00

	15
	Multiple measurement antenna uncertainty (NOTE 9)
	0.0
	Actual
	1
	0.0

	16
	DUT repositioning (NOTE 4)
	0.00 
	Rectangular
	1.73
	0.00

	Stage 1: Calibration measurement

	917
	Mismatch
	0.00
	U-shaped
	1.41
	0.00

	1018
	Amplifier Uncertainties
	0.00
	Normal
	2.00
	0.00

	1119
	Misalignment of positioning System
	0.00
	Normal
	2.00
	0.00

	1220
	Uncertainty of the Network Analyzer
	0.731.5
	Normal
	2.00
	0.370.75

	21
	Uncertainty of the absolute gain of the calibration antenna
	0.60
	Normal
	2.00
	0.30

	22
	Positioning and pointing misalignment between the reference antenna and the measurement antenna
	0.00
	Rectangular
	1.73
	0.00

	1323
	Phase centre offset of calibration antenna
	0.00
	Rectangular
	1.73
	0.00

	1424
	Quality of quiet zone for calibration process (NOTE 10)
	0.32
	Actual
	1.00
	0.32

	1525
	Standing wave between reference calibration antenna and measurement antenna
	0.00
	U-shaped
	1.41
	0.00

	1626
	Influence of the calibration antenna feed cable
	0.00
	Normal
	2.00
	0.00

	1727
	Insertion Loss Variation
	0.00
	Rectangular
	1.73
	0.00

	EIRP Expanded uncertainty (1.96σ - confidence interval of 95 %) [dB]
	5.09

	
	Systematic uncertainties (NOTE 6)
	Value

	28
	Systematic error due to TRP calculation/quadrature (NOTE 4)
	0.00

	1829
	Influence of noise
	Table B.17.2-4

	30
	Beam peak search
	0.00

	Total measurement uncertainty
	Value

	EIRP total measurement uncertainty [dB]
	
5.09 + Influence of Noise

	NOTE 1:	Void
NOTE 2:	The analysis was done only for the case of operating at max output power – MPR – MBR(Multi-band relaxation)., in-band, non-CA.
NOTE 3:	The assessment assumes maximum DUT output power – MPR – MBR(Multi-band relaxation).
NOTE 4:	VoidThis contributor shall only be considered for TRP measurements.
NOTE 5:	Void
NOTE 6:	In order to obtain the total measurement uncertainty, systematic uncertainties have to be added to the expanded root sum square of the standard deviations of the Stage 1 and Stage 2 contributors.
NOTE 7:	Void
NOTE 8:	Void
NOTE 9:	VoidApplies to the system which has a structure of mechanical feed antenna positioning.
NOTE 10:	Defined as fixed value MU contributor.



Table B.17.2-3: Uncertainty assessment for EIRP measurement (f=23.45GHz, 32.125GHz, 40.8GHz, Quiet Zone size ≤ 30 cm) for PC1 UEs
	UID
	Uncertainty source
	Uncertainty value
	Distribution of the probability
	Divisor 
	Standard uncertainty (σ) [dB]

	Stage 2: DUT measurement

	1
	Positioning misalignment
	0.02
	Normal
	2.00
	0.01

	2
	Measure distance uncertainty
	FFS
	Rectangular
	1.73
	FFS

	13
	Quality of Quiet Zone (NOTE 10)
	FFS
	Actual
	1.00
	FFS

	24
	Mismatch (NOTE 2, NOTE 7)
	FFS
	Actual
	1.00
	FFS

	35
	Standing wave between the DUT and measurement antenna
	FFS
	U-shaped
	1.41
	FFS

	46
	Uncertainty of the RF power measurement equipment (NOTE 3, 7)
	FFS
	Normal
	2.00
	FFS

	57
	Phase curvature
	FFS
	U-shaped
	1.41
	FFS

	68
	Amplifier uncertainties
	FFS
	Normal
	2.00
	FFS

	79
	Random uncertainty
	FFS
	Normal
	2.00
	FFS

	10
	Influence of the XPD
	FFS
	U-shaped
	1.41
	FFS

	11
	Insertion Loss Variation
	FFS
	Rectangular
	1.73
	FFS

	812
	RF leakage (from measurement antenna to the receiver/transmitter)
	FFS
	Actual
	1.00
	FFS

	13
	Influence of TRP measurement grid (NOTE 4)
	0.00
	Actual
	1
	0.00

	14
	Influence of beam peak search grid (NOTE 5)
	0.00
	Actual
	1
	0.00

	15
	Multiple measurement antenna uncertainty (NOTE 9)
	FFS
	Actual
	1
	FFS

	16
	DUT repositioning (NOTE 4)
	0.00
	Rectangular
	1.73
	0.00

	Stage 1: Calibration measurement

	917
	Mismatch
	FFS
	U-shaped
	1.41
	FFS

	1018
	Amplifier Uncertainties
	FFS
	Normal
	2.00
	FFS

	1119
	Misalignment of positioning System
	FFS
	Normal
	2.00
	FFS

	1220
	Uncertainty of the Network Analyzer
	FFS
	Normal
	2.00
	FFS

	21
	Uncertainty of the absolute gain of the calibration antenna
	FFS
	Normal
	2.00
	FFS

	22
	Positioning and pointing misalignment between the reference antenna and the measurement antenna
	FFS
	Rectangular
	1.73
	FFS

	1323
	Phase centre offset of calibration antenna
	FFS
	Rectangular
	1.73
	FFS

	1424
	Quality of quiet zone for calibration process (NOTE 10)
	FFS
	Actual
	1.00
	FFS

	1525
	Standing wave between reference calibration antenna and measurement antenna
	FFS
	U-shaped
	1.41
	FFS

	1626
	Influence of the calibration antenna feed cable
	FFS
	Normal
	2.00
	FFS

	1727
	Insertion Loss Variation
	FFS
	Rectangular
	1.73
	FFS

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

	
	Systematic uncertainties (NOTE 6)
	Value

	28
	Systematic error due to TRP calculation/quadrature (NOTE 4)
	0.00

	1829
	Influence of noise
	FFS

	30
	Beam peak search
	FFS

	Total measurement uncertainty 
	Value

	TRP total measurement uncertainty [dB]
	FFS

	NOTE 1:	Void
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:	VoidThis contributor shall only be considered for TRP measurements.
NOTE 5:	Void
NOTE 6:	In order to obtain the total measurement uncertainty, systematic uncertainties have to be added to the expanded root sum square of the standard deviations of the Stage 1 and Stage 2 contributors.
NOTE 7:	Values extracted from TR 38.810 v2.6.1 in square brackets pending for further analysis.
NOTE 8:	Void.
NOTE 9:	VoidApplies to the system which has a structure of mechanical feed antenna positioning.
NOTE 10:	Defined as fixed value MU contributor.



Table B.17.2-4: Influence of noise measurement (f=23.45GHz, 32.125GHz, 40.8GHz, Quiet Zone size ≤ 30 cm) for PC3 UEs
	
	FR2a
	FR2b

	ChBW (50MHz)
	0.54
	1.0 (NOTE 6)

	ChBW (100MHz)
	1.0
	1.0 (NOTE 5)

	ChBW (200MHz)
	1.0 (NOTE 4)
	1.0 (NOTE 2)

	ChBW (400MHz)
	1.0 (NOTE 1)
	1.0 (NOTE 3)

	NOTE 1: This value is based on the relaxation of (MPR – 3.0) dB for MPR > 3.0dB.
NOTE 2: Not applicable for MPR > 3.5dB
NOTE 3: Not applicable for MPR > 2.0dB
NOTE 4: This value is based on the relaxation of (MPR – 5.0) dB for MPR > 5.0dB.
NOTE 5: Not applicable for MPR > 5.0dB
NOTE 6: Not applicable for MPR >7. 5 dB
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[bookmark: _Toc21004869][bookmark: _Toc36041642][bookmark: _Toc36548866][bookmark: _Toc43901341][bookmark: _Toc52372084][bookmark: _Toc58253543][bookmark: _Toc75371685][bookmark: _Toc83730854]B.18	Spurious emissions
Editor’s Note:
-	MU value analysis and offset value analysis for PC1, 2 and 4 are not complete.
-	MU value analysis for various test setups in clause B.18.x is not complete for above 80 GHz.
-	Offset value analysis is not complete as it is derived from MU value analysis for above 80 GHz.
Test procedure of general spurious emission comprises 2 stages: coarse TRP measurement and fine TRP measurement BW. Coarse TRP measurement is introduced to reduce the measurement time by applying sparser grids and/or wider measurement BW than fine TRP measurement while having offset dB more stringent test requirement in order not to cause additional misjudgement risk. For the frequency ranges for which coarse TRP measurement does not PASS, the measurement is continued with fine TRP measurement procedure.
<Unchanged Text Skipped>

Table B.18.2-18: Spurious emissions band UE co-existence relaxation considered in MU assessment (Quiet Zone size ≤ 30 cm)
	Power Class
	Frequency
	Relaxation

	PC1
	23.45GHz <= f <= 40.8GHz
	FFS

	
	40.8 GHz < f <= 66 GHz
	FFS

	PC2
	23.45GHz <= f <= 40.8GHz
	FFS

	
	40.8 GHz < f <= 66 GHz
	FFS

	PC3
	23.45GHz <= f <= 40.8GHz
	3.3 dB (for protected bands n257, n261)
5 dB (for protected band n260)
0.3 dB (for 23.6 GHz ≤ f ≤ 24.0 GHz)

	
	40.8 GHz < f <= 66 GHz
	6 dB (for 36.0 GHz ≤ f ≤ 37.0 GHz)
0 dB (for 57.0 GHz ≤ f ≤ 66.0 GHz)

	PC4
	23.45GHz <= f <= 40.8GHz
	FFS

	
	40.8 GHz < f <= 66 GHz
	FFS



Table B.18.2-19: Additional Spurious emissions relaxation considered in MU assessment (Quiet Zone size ≤ 30 cm)
	Power Class
	Frequency
	Relaxation

	PC1
	6 GHz < f <= 12.75 GHz
	FFS

	
	12.75 GHz < f <= 23.45 GHz
	FFS

	
	23.45GHz <= f <= 40.8GHz
	FFS

	
	40.8 GHz < f <= 66 GHz
	FFS

	
	66 GHz < f <= 80 GHz
	FFS

	PC2
	6 GHz < f <= 12.75 GHz
	FFS

	
	12.75 GHz < f <= 23.45 GHz
	FFS

	
	23.45GHz <= f <= 40.8GHz
	FFS

	
	40.8 GHz < f <= 66 GHz
	FFS

	
	66 GHz < f <= 80 GHz
	FFS

	PC3
	6 GHz < f <= 12.75 GHz
	0 dB (NS_202)

	
	12.75 GHz < f <= 23.45 GHz
	13 dB (NS_202)

	
	23.45GHz <= f <= 40.8GHz
	13 dB (whole frequency range for NS_202)
0.3 dB (for 23.6 GHz ≤ f ≤ 24.0 GHz for NS_202 & NS_203)

	
	40.8 GHz < f <= 66 GHz
	13 dB (NS_202)

	
	66 GHz < f <= 80 GHz
	13 dB (NS_202)

	PC3
	6 GHz < f <= 12.75 GHz
	0 dB (NS_202)

	
	12.75 GHz < f <= 23.45 GHz
	13 dB (NS_202)

	
	23.45GHz <= f <= 40.8GHz
	13 dB (whole frequency range for NS_202)
0.3 dB (for 23.6 GHz ≤ f ≤ 24.0 GHz for NS_202 & NS_203)

	
	40.8 GHz < f <= 66 GHz
	13 dB (NS_202)

	PC4
	6 GHz < f <= 12.75 GHz
	FFS

	
	12.75 GHz < f <= 23.45 GHz
	FFS

	
	23.45GHz <= f <= 40.8GHz
	FFS

	
	40.8 GHz < f <= 66 GHz
	FFS

	
	66 GHz < f <= 80 GHz
	FFS



[bookmark: _Toc21004878][bookmark: _Toc36041651][bookmark: _Toc36548875][bookmark: _Toc43901350][bookmark: _Toc52372101]<Unchanged Text Skipped>
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Editor’s Note:
-	MU value analysis and offset value analysis for PC1, 2 and 4 are not complete.
-	MU value analysis for various test setups in subsection B.25.x is not complete for above 80 GHz for PC3
-	Offset value analysis is not complete as it is derived from MU value analysis for above 80 GHz for PC3
<Unchanged Text Skipped>

Table B.25.2-6: Void
Table B.25.2-7: Uncertainty assessment for TRP measurement (f=23.45 GHz to 40.8 GHz, Quiet Zone size ≤ 30 cm) for PC3 UEs
	UID
	Uncertainty source
	Uncertainty value
	Distribution of the probability
	Divisor 
	Standard uncertainty (σ) [dB]

	Stage 2: DUT measurement

	1
	Positioning misalignment
	0.00
	Normal
	2.00
	0.00

	2
	Measure distance uncertainty
	0.00
	Rectangular
	1.73
	0.00

	3
	Quality of Quiet Zone (NOTE 4)
	0.6
	Actual
	1.00
	0.6

	4
	Mismatch
	1.50
	Actual
	1.00
	1.50

	5
	Standing wave between the DUT and measurement antenna
	0.00
	U-shaped
	1.41
	0.00

	6
	Uncertainty of the RF power measurement equipment
	2.73
	Normal
	2.00
	1.37

	7
	Phase curvature
	0.00
	U-shaped
	1.41
	0.00

	8
	Amplifier uncertainties
	2.1
	Normal
	2.00
	1.05

	9
	Random uncertainty
	0.5
	Normal
	2.00
	0.25

	10
	Influence of the XPD
	0.01
	U-shaped
	1.41
	0.000.0071

	11
	Insertion Loss Variation 
	0.00
	Rectangular
	1.73
	0.00

	12
	RF leakage (from measurement antenna to the receiver/transmitter)
	0.00
	Actual
	1.00
	0.00

	13
	Influence of TRP measurement grid (NOTE 1)
	0.32
	Actual
	1
	0.32

	14
	Influence of beam peak search grid (NOTE 2)
	N/A
	Actual
	1
	N/A

	15
	Multiple measurement antenna uncertainty (NOTE 5)
	0.15
	Actual
	1
	0.15

	16
	DUT repositioning
	0.00
	Rectangular
	1.73
	0.00

	17
	Misalignment of DUT due to change of DUT orientation
	0.10
	Actual
	1
	0.10

	Stage 1: Calibration measurement

	18
	Mismatch
	0.00
	U-shaped
	1.41
	0.00

	19
	Amplifier Uncertainties
	0.00
	Normal
	2.00
	0.00

	20
	Misalignment of positioning System
	0.00
	Normal
	2.00
	0.00

	21
	Uncertainty of the Network Analyzer
	1.5
	Normal
	2.00
	0.75

	22
	Uncertainty of the absolute gain of the calibration antenna
	0.6
	Normal
	2.00
	0.3

	23
	Positioning and pointing misalignment between the reference antenna and the measurement antenna
	0.05
	Rectangular
	1.73
	0.03

	24
	Phase centre offset of calibration antenna
	0.00
	Rectangular
	1.73
	0.00

	25
	Quality of quiet zone for calibration process (NOTE 4)
	0.6
	Actual
	1.00
	0.6

	26
	Standing wave between reference calibration antenna and measurement antenna
	0.00
	U-shaped
	1.41
	0.00

	27
	Influence of the calibration antenna feed cable
	0.14
	Normal
	2.00
	0.07

	28
	Insertion Loss Variation
	0.00
	Rectangular
	1.73
	0.00

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

	
	TRP Expanded uncertainty (23.45 GHz < f <= 40.8 GHz) [dB] (a)
	5.11

	
	Systematic uncertainties (NOTE 3)
	Value

	29
	Systematic error due to TRP calculation/quadrature (NOTE 1) (b)
	0.0

	30
	Influence of noise (23.45 GHz < f <= 40.8 GHz) (c)
	1.0

	31
	Systematic error related to beam peak search (NOTE 2) 
	N/A

	Total measurement uncertainty 
	Value

	Total measurement uncertainty (a)+(b)+(c) [dB]
	6.11

	NOTE 1:	This contributor shall only be considered for TRP measurements.
NOTE 2:	This contributor shall only be considered for EIRP measurements.
NOTE 3:	In order to obtain the total measurement uncertainty, systematic uncertainties have to be added to the expanded root sum square of the standard deviations of the Stage 1 and Stage 2 contributors.
NOTE 4:	Value based on procedure defined in clause D.2 of TR 38.810 for Quiet Zone size of less or equal to 30 cm.
NOTE 5:	Applies to the system which has a structure of mechanical feed antenna positioning.



Table B.25.2-8: Void
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