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--------------Start of change-------------
10.5 
Measurement uncertainty for Out-of-band TRP requirements

10.5.1 
General
The TRP MU consists of an MU per point and a Summation Error (SE) which allows for errors in the calculation of the TRP from multiple directional power measurements and allows for a sparse grid to be used to reduce measurement time. The total MU is calculated as follows:
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It has been agreed that a reasonable tradeoff between accuracy and sampling time is achieved when the SU=0.75dB.
10.5.2 
Transmitter mandatory spurious emissions
10.5.2.1
General
The conducted spurious emission requirement MU is split up into a number of frequency ranges

	Transmitter spurious emissions, Mandatory Requirements
	dB
	MU 

	30 MHz ≤ f ≤ 4 GHz
	
	2.0

	4 GHz < f ≤ 19 GHz
	
	4.0


The conducted analysis based on UTRA/E-UTRA frequencies which were all below 4.2GHz (at the time), the break point in the MU is hence somewhat related to the in-band and out of band MU analysis. As in-band MU analysis is now being done up to 6GHz (for the LAA and NR bands) it is sensible to change the frequency break point to 6GHz.

The conducted and OTA test set up can be compared as follows:
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Figure 10.5.2.1-1.
Conducted and OTA spurious emissions test set up
As the spurious emissions requirements cover a  large frequency span from 30MHz to 12.75GHz it is difficult to use the same measurement chambers as the in band measurements. The CATR for example is not suitable for low frequency measurements.

The chamber analysis is hence done on a general OTA chamber which is capable of all frequency ranges.

Other chambers may be used if their MU is within the final value and they are suitable for the frequencies being tested.
10.5.2.2
General chamber

10.5.2.2.1
General

As the AAS BS antenna radiating dimensions are fixed then the far field distance increases (FF≈2d2/λ). At 12.75 GHz the far field distance for a 1.5m AAS BS antenna array is almost 200m, this is clearly impractical in an indoor chamber (and the path loss would also make measurement difficult), so spurious emission testing will not always be in the far field. This is acceptable as the requirement is TRP and hence it is not necessary to measure in the far field however it needs to be considered when looking at MU.

Considerations of the large frequency range must also be considered, including the chamber performance (quiet zone), the calibration effectiveness and the available reference and test antennas over the frequency range.
10.5.2.2.2
Calibration

Each frequency point can be calibrated using the EIRP calibration approach in sub-clause 10.2.2.2.2 .

The calibration should be repeated for each frequency being tested and each test antenna. 
10.5.2.2.3 
Procedure
1)
Place the AAS BS at the positioner.

2)
Align the manufacturer declared coordinate system orientation (see table 4.10-1, D9.2) of the AAS BS with the test system.

3)
Measurements shall use a measurement bandwidth in accordance to the conditions in subclause 6.7.6.

4)
The measurement device characteristics shall be:

-
Detection mode: True RMS.
5)
Set the AAS BS to transmit according to the applicable test configuration
6)
Align the BS and the test antenna such that measurements to determine TRP can be performed (see annex xx)
7)
Measure the emission at the specified frequencies with specified measurement bandwidth 

8)
Repeat step 6-7 for all directions in the appropriated TRP measurement grid needed for full TRP estimation (see annex xx) and for frequency points to be tested.

Note 1: the TRP measurement grid may not be the same for all measurement frequencies.

Note 2: the frequency sweep or the TRP measurement grid sweep may be done in any order

9)
Calculate TRP at each specified frequency using the directional measurements.
10.5.2.2.4 
MU assessment 

10.5.2.2.4.1 
MU Budget
Table 10.5.2.2.4.1-1 -1: General  Chamber uncertainty contributions
Tx spurious emissions

	UID
	Description of uncertainty contribution
	Details in annex

	Stage 2: DUT measurement

	1
	Positioning misalignment between the AAS BS and the reference antenna
	 

	2
	Pointing misalignment between the AAS BS and the receiving antenna
	 

	3
	Quality of quiet zone
	 

	4
	Polarization mismatch between the AAS BS and the receiving antenna
	 

	5
	Mutual coupling between the AAS BS and the receiving antenna
	 

	6
	Phase curvature
	 

	7
	Conducted measurement uncertainty 
	 

	8
	Impedance mismatch in the receiving chain
	 

	9
	Random uncertainty
	 

	23
	Measurement antenna frequency variation
	 

	24
	FSPL estimation error
	 

	25
	Test system frequency flatness
	 

	Stage 1: Calibration measurement

	10
	Impedance mismatch between the receiving antenna and the network analyzer
	 

	11
	Positioning and pointing misalignment between the reference antenna and the receiving antenna
	 

	12
	Impedance mismatch between the reference antenna and the network analyzer.
	 

	13
	Quality of quiet zone
	 

	14
	Polarization mismatch for reference antenna
	 

	15
	Mutual coupling between the reference antenna and the receiving antenna
	 

	16
	Phase curvature
	 

	17
	Uncertainty of the network analyzer
	 

	18
	Influence of the reference antenna feed cable
	 

	19
	Reference antenna feed cable loss measurement uncertainty
	 

	20
	Influence of the receiving antenna feed cable
	 

	21
	Uncertainty of the absolute gain of the reference antenna
	 

	22
	Uncertainty of the absolute gain of the receiving antenna
	 


10.5.2.2.4.2 
MU Value
Table 10.5.2.2.4.2-1 -1: General  Chamber uncertainty assessment
Tx spurious emissions

	UID
	Uncertainty source
	Uncertainty value

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

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

	Stage 2: DUT measurement

	1
	Positioning misalignment between the AAS BS and the reference antenna
	0.03
	0.03
	Rectangular
	√3
	1
	0.02
	0.02

	2
	Pointing misalignment between the AAS BS and the receiving antenna
	0
	0
	Rectangular
	√3
	1
	0
	0

	3
	Quality of quiet zone
	0.1
	0.1
	Gaussian
	1
	1
	0.1
	0.1

	4
	Polarization mismatch between the AAS BS and the receiving antenna
	0.01
	0.01
	Rectangular
	√3
	1
	0.01
	0.01

	5
	Mutual coupling between the AAS BS and the receiving antenna
	0
	0
	Rectangular
	√3
	1
	0
	0

	6
	Phase curvature
	0.05
	0.05
	Gaussian
	1
	1
	0.05
	0.05

	7
	Conducted measurement uncertainty
	1.02
	2.04
	Gaussian
	1
	1
	1.02
	2.04

	8
	Impedance mismatch in the receiving chain
	0.2
	0.45
	U-shaped
	√2
	1
	0.14
	0.32


	9
	Random uncertainty
	0.1
	0.1
	Rectangular
	√3
	1
	0.06
	0.06

	23
	Measurement antenna frequency variation
	0.1
	0.1
	Rectangular
	√3
	1
	0.06
	0.06

	24
	FSPL estimation error
	0
	0
	Gaussian
	1
	1
	0
	0

	25
	Test system frequency flatness
	0.25
	0.25
	Gaussian
	1
	1
	0.25
	0.25

	Stage 1: Calibration measurement

	10
	Impedance mismatch between the receiving antenna and the network analyzer
	0.05
	0.05
	U-shaped
	√2
	1
	0.04
	0.04

	11
	Positioning and pointing misalignment between the reference antenna and the receiving antenna
	0.01
	0.01
	Rectangular
	√3
	1
	0.01
	0.01

	12
	Impedance mismatch between the reference antenna and the network analyzer.
	0.05
	0.05
	U-shaped
	√2
	1
	0.04
	0.04

	13
	Quality of quiet zone
	0.1
	0.1
	Gaussian
	1
	1
	0.1
	0.1

	14
	Polarization mismatch for reference antenna
	0.01
	0.01
	Rectangular
	√3
	1
	0.01
	0.01

	15
	Mutual coupling between the reference antenna and the receiving antenna
	0
	0
	Rectangular
	√3
	1
	0
	0

	16
	Phase curvature
	0.05
	0.05
	Gaussian
	1
	1
	0.05
	0.05

	17
	Uncertainty of the network analyzer
	0.13
	0.2
	Gaussian
	1
	1
	0.13
	0.2

	18
	Influence of the reference antenna feed cable
	0.05
	0.05
	Rectangular
	√3
	1
	0.03
	0.03

	19
	Reference antenna feed cable loss measurement uncertainty
	0.06
	0.06
	Gaussian
	1
	1
	0.06
	0.06

	20
	Influence of the receiving antenna feed cable
	0.05
	0.05
	Rectangular
	√3
	1
	0.03
	0.03

	21
	Uncertainty of the absolute gain of the reference antenna
	0.5
	0.5
	Rectangular
	√3
	1
	0.29
	0.29

	22
	Uncertainty of the absolute gain of the receiving antenna
	0
	0
	Rectangular
	√3
	1
	0
	0

	Combined standard uncertainty (1σ) [dB]
	1.12
	2.11

	Expanded uncertainty (1.96σ - confidence interval of 95 %) [dB]
	2.20
	4.15


10.5.2.3
Summation error

The summation error is based on a reasonable number of test directions and the minimum beam width, which is in turn dependent on antenna size and frequency. The SE value is 0.75dB.

10.5.2.4
Test Tolerance
The conduced test tolerance for the mandatory spurious emissions requirements is zero. As the requirements are set by regulatory limits the same test tolerance is used for OTA.

TT=0.

10.5.2.5
Summary
Adding the MUperpoint and the SE we have:


[image: image3.wmf]dB

MU

total

31

.

2

75

.

0

20

.

2

2

2

=

+

=

,

30MHz<f≤6 GHz

[image: image4.wmf]dB

MU

total

20

.

4

75

.

0

15

.

4

2

2

=

+

=

,

6GHz<f≤19 GHz
By adding the MU per point and the SE values together we have the following total MU:
MUtotal = 2.3dB,

30MHz<f≤6GHz

MUtotal = 4.2dB,

6GHz<f≤19GHz

The test tolerance for mandatory spurious emissions is zero.

--------------Next change-------------
10.5.3 
Receiver spurious emissions
10.5.3.1
General
The conducted receiver spurious emission requirement MU is the same as for the TX spurious emissions, the measurement technique is the same and the power level is >-60dBm (where there is a break point for conducted power measurement accuracy), so this is reasonable.

For the OTA receiver emissions requirements however the lower power level of the requirement reduces the dynamic range of the TRP measurement and reduces measurement accuracy.

Considering that the loss in the chamber is based on the wanted signal being in the far field the per point noise floor is assumed to be approx -100dBm and the receiver emissions level translated to the test equipment is approx -90dBm. Hence the TRP calculation has only a 10dB dynamic range.

An uncertainty of 1dB is added to the TRP uncertainty budget to account for this additional uncertainty.

10.5.3.2
General chamber

10.5.3.2.1
General

As the AAS BS antenna radiating dimensions are fixed then the far field distance increases (FF≈2d2/λ). At 12.75 GHz the far field distance for a 1.5m AAS BS antenna array is almost 200m, this is clearly impractical in an indoor chamber (and the path loss would also make measurement difficult), so spurious emission testing will not always be in the far field. This is acceptable as the requirement is TRP and hence it is not necessary to measure in the far field however it needs to be considered when looking at MU.

Considerations of the large frequency range must also be considered, including the chamber performance (quiet zone), the calibration effectiveness and the available reference and test antennas over the frequency range.
10.5.3.2.2
Calibration

The calibration is the same as described in sub-clause 10.5.2.2.2.
10.5.3.2.3 
Procedure
The measurement procedure is the same as described in sub-clause 10.5.2.2.3.
10.5.3.2.4 
MU assessment 

10.5.3.2.4.1 
MU Budget
Table 10.5.3.2.4.1-1 -1: General  Chamber uncertainty contributions
Rx spurious emissions

	UID
	Description of uncertainty contribution
	Details in annex

	Stage 2: DUT measurement

	1
	Positioning misalignment between the AAS BS and the reference antenna
	 

	2
	Pointing misalignment between the AAS BS and the receiving antenna
	 

	3
	Quality of quiet zone
	 

	4
	Polarization mismatch between the AAS BS and the receiving antenna
	 

	5
	Mutual coupling between the AAS BS and the receiving antenna
	 

	6
	Phase curvature
	 

	7
	Conducted measurement uncertainty 
	 

	8
	Impedance mismatch in the receiving chain
	 

	9
	Random uncertainty
	 

	23
	Measurement antenna frequency variation
	 

	24
	FSPL estimation error
	 

	25
	Test system frequency flatness
	 

	26
	Measurement system dynamic range uncertainty
	

	Stage 1: Calibration measurement

	10
	Impedance mismatch between the receiving antenna and the network analyzer
	 

	11
	Positioning and pointing misalignment between the reference antenna and the receiving antenna
	 

	12
	Impedance mismatch between the reference antenna and the network analyzer.
	 

	13
	Quality of quiet zone
	 

	14
	Polarization mismatch for reference antenna
	 

	15
	Mutual coupling between the reference antenna and the receiving antenna
	 

	16
	Phase curvature
	 

	17
	Uncertainty of the network analyzer
	 

	18
	Influence of the reference antenna feed cable
	 

	19
	Reference antenna feed cable loss measurement uncertainty
	 

	20
	Influence of the receiving antenna feed cable
	 

	21
	Uncertainty of the absolute gain of the reference antenna
	 

	22
	Uncertainty of the absolute gain of the receiving antenna
	 


10.5.3.2.4.2 
MU Value
Table 10.5.3.2.4.2-1 -1: General  Chamber uncertainty assessment
Rx spurious emissions

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

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

	Stage 2: DUT measurement

	1
	Positioning misalignment between the AAS BS and the reference antenna
	0.03
	0.03
	Rectangular
	√3
	1
	0.02
	0.02

	2
	Pointing misalignment between the AAS BS and the receiving antenna
	0
	0
	Rectangular
	√3
	1
	0
	0

	3
	Quality of quiet zone
	0.1
	0.1
	Gaussian
	1
	1
	0.1
	0.1

	4
	Polarization mismatch between the AAS BS and the receiving antenna
	0.01
	0.01
	Rectangular
	√3
	1
	0.01
	0.01

	5
	Mutual coupling between the AAS BS and the receiving antenna
	0
	0
	Rectangular
	√3
	1
	0
	0

	6
	Phase curvature
	0.05
	0.05
	Gaussian
	1
	1
	0.05
	0.05

	7
	Conducted measurement uncertainty (minus mismatch)
	1
	1.99
	Gaussian
	1
	1
	1
	1.99

	8
	Impedance mismatch in the receiving chain
	0.2
	0.45
	U-shaped
	√2
	1
	0.14
	0.32

	9
	Random uncertainty
	0.1
	0.1
	Rectangular
	√3
	1
	0.06
	0.06

	23
	Measurement antenna frequency variation
	0.1
	0.1
	Rectangular
	√3
	1
	0.06
	0.06

	24
	FSPL estimation error
	0
	0
	Gaussian
	1
	1
	0
	0

	25
	Test system frequency flatness
	0.25
	0.25
	Gaussian
	1
	1
	0.25
	0.25

	26
	Measurement system dynamic range uncertainty 
	0.51
	0.51
	Gaussian
	1
	1
	0.51
	0.51

	Stage 1: Calibration measurement

	10
	Impedance mismatch between the receiving antenna and the network analyzer
	0.05
	0.05
	U-shaped
	√2
	1
	0.04
	0.04

	11
	Positioning and pointing misalignment between the reference antenna and the receiving antenna
	0.01
	0.01
	Rectangular
	√3
	1
	0.01
	0.01

	12
	Impedance mismatch between the reference antenna and the network analyzer.
	0.05
	0.05
	U-shaped
	√2
	1
	0.04
	0.04

	13
	Quality of quiet zone
	0.1
	0.1
	Gaussian
	1
	1
	0.1
	0.1

	14
	Polarization mismatch for reference antenna
	0.01
	0.01
	Rectangular
	√3
	1
	0.01
	0.01

	15
	Mutual coupling between the reference antenna and the receiving antenna
	0
	0
	Rectangular
	√3
	1
	0
	0

	16
	Phase curvature
	0.05
	0.05
	Gaussian
	1
	1
	0.05
	0.05

	17
	Uncertainty of the network analyzer
	0.13
	0.2
	Gaussian
	1
	1
	0.13
	0.2

	18
	Influence of the reference antenna feed cable
	0.05
	0.05
	Rectangular
	√3
	1
	0.03
	0.03

	19
	Reference antenna feed cable loss measurement uncertainty
	0.06
	0.06
	Gaussian
	1
	1
	0.06
	0.06

	20
	Influence of the receiving antenna feed cable
	0.05
	0.05
	Rectangular
	√3
	1
	0.03
	0.03

	21
	Uncertainty of the absolute gain of the reference antenna
	0.5
	0.5
	Rectangular
	√3
	1
	0.29
	0.29

	22
	Uncertainty of the absolute gain of the receiving antenna
	0
	0
	Rectangular
	√3
	1
	0
	0

	Combined standard uncertainty (1σ) [dB]
	1.22
	2.13

	Expanded uncertainty (1.96σ - confidence interval of 95 %) [dB]
	2.39
	4.18


10.5.3.3
Summation error

The summation error is based on a reasonable number of test directions and the minimum beam width, which is in turn dependent on antenna size and frequency. The SE value is 0.75dB.

10.5.3.4
Test Tolerance
The conduced test tolerance for the receiver spurious emissions requirements is zero. However for OTA AAS BS the receiver spurious emissions requirements only apply to TTD in OFF mode. As such the limit is set by RAN4 to be considerably lower than the equivalent regulatory requirement.

In addition due to the difficulty in measuring low levels of TRP close to the measurement system noise floor the risk of false failures is high. As the risk is due to the noise floor of the measurement system it cannot be mitigated by BS design

Hence it has been agreed that for receiver spurious emissions the TT=MU.

10.5.3.5
Summary
Adding the MUperpoint and the SE we have:
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By adding the MU per point and the SE values together we have the following total MU:
MUtotal = 2.5dB,

30MHz<f≤6GHz

MUtotal = 4.2dB,

6GHz<f≤19GHz

The TT values are as follows:

TT = 2.5dB,

30MHz<f≤6GHz

TT = 4.2dB,

6GHz<f≤19GHz

--------------Next change-------------
10.5.4 
Additional (co-existence) spurious emissions
10.5.3.1
General
The additional spurious emissions requirements consist of the co-existence emissions requirements, and some additional regional requirements such as the protection of PHS and 700 and 800 public safety.

The conducted MU are consistent with the mandatory spurious emissions MU but are split into different frequency sub-divisions

Table 10.5.3.1-1. Conducted additional spurious emissions requirements

	Name
	Unit
	f ≤ 3.0 GHz
	3.0 GHz < f ≤ 4.2 GHz
	4.2 GHz < f ≤ 6.0 GHz

	
	
	AAS
	AAS
	E-UTRA

	6.7.6.4 Transmitter spurious emissions, Additional spurious emission requirements
	dB
	 

	> -60dBm, f ≤ 3.0GHz
	
	2.0

	> -60dBm, 3.0GHz < f ≤ 4.2GHz
	
	2.5

	> -60dBm, 4.2GHz < f ≤ 6.0GHz
	
	3.0

	> -60dBm, 6.0GHz < f ≤ 26.0GHz
	
	x
	x
	x

	≤ -60dBm, f ≤ 3.0GHz
	
	3.0

	≤ -60dBm, 3.0GHz < f ≤ 4.2GHz
	
	3.5

	≤ -60dBm, 4.2GHz < f ≤ 6.0GHz
	
	4.0

	≤ -60dBm, 6.0GHz < f ≤ 26.0GHz
	
	x
	x
	x


The lower power levels (≤ -60dBm ) are only needed for home BS, as we have no home BS in AAS these can be ignored.

The test set up for the OTA additional emissions requirements is the same as that for the mandatory spurious emissions in Figure 10.5.2.1-1. The additional spurious emissions however are at a much lower level that the mandatory requirements so the additional effect of the test system dynamic range must be considered in the same way as the reliever emissions requirements. 

Unlike the other spurious emissions requirements the additional (co-existence) requirements are specified for other 3GPP bands and as such can be measured in the same chambers as the in-band measurements.

As the CATR MU budget results I the largest MU and is used for setting the in-band MU values only the CATR MU is analysed below. However any suitable IAC or near field) chamber can be used.

10.5.4.2
CATR
10.5.4.2.1
General

The CATR method only is described as it provides the worst MU budget for the additional requirements MU analysis. 
10.5.4.2.2
Calibration

The same calibration is carried out as the EIRP calibration described in TR 37.82 [4]

Note: This stage may be omitted provided calibration stage has been performed already during output power measurement
10.5.4.2.3 
Procedure
The reference procedure can be found in subclause 10.4.1.3.3.

The appropriate parameters in step 5 is the mean power for additional spurious emissions test at eth measurement BW described in the test requirement
10.5.4.2.4 
MU assessment 

10.5.4.2.4.1 
MU Budget
Table 10.5.4.2.4.1-1: Compact antenna test range uncertainty contributions for AAS BS OTA additional spurious emissions measurement

	UID
	Description of uncertainty contribution
	Details in annex of [1]

	Stage 2: DUT measurement

	1
	Misalignment DUT & pointing error
	B2-1 in [1]

	2
	RF power measurement equipment
	E in [1]

	3
	Standing wave between DUT and test range antenna
	B2-3 in [1]

	4
	RF leakage (SGH connector terminated & test range antenna connector cable terminated)
	B2-4 in [1]

	5
	QZ ripple DUT
	B2-5 in [1]

	19
	Miscellaneous uncertainty
	B2-14 in [1]

	25
	Measurement system dynamic range uncertainty
	Cx-xx

	26
	Test system frequency flatness
	Cx-xx

	Stage 1: Calibration measurement

	6
	Uncertainty of network analyser
	E in [1]

	7
	Mismatch of receiver chain
	B2-7 in [1]

	8
	Insertion loss variation of receiver chain
	B2-8 in [1]

	9
	RF leakage, (SGH connector terminated & test range antenna connector cable terminated)
	B2-4 in [1]

	10
	Influence of the calibration antenna feed cable:

a)
Flexing cables, adapters, attenuators, connector repeatability
	B2-9 in [1]

	11
	Uncertainty of the absolute gain of the calibration antenna
	E in [1]

	12
	Misalignment positioning system
	B2-11 in [1]

	13
	Misalignment of calibration antenna and test range antenna
	B2-1 in [1]

	14
	Rotary Joints
	B2-12 in [1]

	15
	Standing wave between reference calibration antenna and test range antenna
	B2-3 in [1]

	16
	Quality of quiet zone
	B2-5 in [1]

	20
	Switching uncertainty
	B2-15 in [1]


10.5.4.2.4.2 
MU Value
Table 10.5.4.2.4.2-1: Compact antenna test range uncertainty assessment for AAS BS OTA additional spurious emissions measurement

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

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

	Stage 2: DUT measurement
	 

	1
	Misalignment  DUT & pointing error
	0
	0
	0
	Exp. normal
	2
	1 
	0
	0
	0

	2
	Conducted measurement uncertainty (minus mismatch)
	1.02
	1.02
	1.28
	 Gaussian
	1
	 1
	1.02
	1.02
	1.28

	3
	Standing wave between DUT and test range antenna
	0.21
	0.21
	0.21
	U-shaped
	√2
	1 
	0.15
	0.15
	0.15

	4
	RF leakage, test range antenna cable connector terminated.
	0.0012
	0.0012
	0.0012
	Normal
	1
	1 
	0.0012
	0.0012
	0.0012

	5
	QZ ripple with DUT
	0.0928
	0.0928
	0.0928
	Normal 
	1
	1
	0.0928
	0.0928
	0.0928

	25
	Measurement system dynamic range uncertainty 
	0.51
	0.51
	0.51
	Normal 
	1
	1
	0.51
	0.51
	0.51

	26
	Test system frequency flatness
	0.25
	0.25
	0.25
	Normal 
	1
	1
	0.25
	0.25
	0.25

	Stage 1: Calibration measurement
	 

	6
	Network Analyzer
	0.13
	0.2
	0.2
	Normal
	1
	1
	0.13
	0.2
	0.2

	7
	Uncertainty of return loss (S11) measurement of SGH and test receiver (VNA) ports
	0.127
	0.325
	0.325
	U-shaped
	√2
	1 
	0.09
	0.23
	0.23

	8
	Insertion loss variation in receiver chain
	0.18
	0.18
	0.18
	Rectangular
	√3
	1
	0.1
	0.1
	0.1

	9
	RF leakage, test range antenna cable connector terminated.
	0.0012
	0.0012
	0.0012
	Normal
	1
	1 
	0.0012
	0.0012
	0.0012

	10
	Influence of the calibration antenna feed cable
	0.022
	0.022
	0.022
	U-shaped
	√2
	1
	0.015
	0.015
	0.015

	11
	SGH Calibration uncertainty
	0.5
	0.433
	0.433
	Rectangular
	√3
	1
	0.29
	0.25
	0.25

	12
	Misalignment  positioning system
	0
	0
	0
	Exp. normal 
	2
	1
	0
	0
	0

	13
	Misalignment  SGH and pointing error
	0.5
	0.5
	0.5
	Exp. normal
	2
	1
	0.25
	0.25
	0.25

	14
	Rotary joints
	0.048
	0.048
	0.048
	U-shaped
	√2
	1
	0.034
	0.034
	0.034

	15
	Standing wave between SGH and test range antenna
	0.09
	0.09
	0.09
	U-shaped
	√2
	1 
	0.06
	0.06
	0.06

	16
	QZ ripple with SGH
	0.009
	0.009
	0.009
	Normal
	1
	1
	0.009
	0.009
	0.009

	17
	Switching uncertainty
	0.26
	0.26
	0.26
	Rectangular
	√3
	1
	0.15
	0.15
	0.15

	Combined standard uncertainty (1σ) [dB]
	1.27
	1.28
	1.50

	Expanded uncertainty (1.96σ - confidence interval of 95 %) [dB]
	2.48
	2.52
	2.93


10.5.4.3
Summation error

The summation error is based on a reasonable number of test directions and the minimum beam width, which is in turn dependent on antenna size and frequency. The SE value is 0.75dB.

10.5.4.4
Test Tolerance
The conduced test tolerance for the additional spurious emissions requirements is zero. 

However for OTA AAS BS the additional spurious emissions requirements the difficulty in measuring low levels of TRP close to the measurement system noise floor means the risk of false failures is high. As the risk is due to the noise floor of the measurement system it cannot be mitigated by BS design.

As the 3GPP to 3GPP co-existence requirements are not regulatory but set by RAN4 to assist with co-existence of 3GPP systems in the same geographical area it is acceptable for RAN4 to set the TT value to be non-zero.

Hence it has been agreed that for 3GPP to 3GPP co-existence spurious emissions the TT=MU.

Some additional requirements such as the protection of PHS and the 700 and 800MHz  public safety bands the requirement is regulatory so it is not possible to have anon zero TT, hence for these requirements the TT is zero.

10.5.4.4
Summary
 Adding the MUperpoint and the SE we have:
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By adding the MU per point and the SE values together we have the following total MU:
MUtotal = 2.6dB,

f≤3 GHz
MUtotal = 2.6dB,

3GHz<f≤4.2 GHz
MUtotal = 3.0dB,

4.2GHz<f≤6 GHz
For additional requirements for co-existence between 3GPP bands the TT values are as follows:
MUtotal = 2.6dB,

f≤3 GHz
MUtotal = 2.6dB,

3GHz<f≤4.2 GHz
MUtotal = 3.0dB,

4.2GHz<f≤6 GHz
For PHS, and public safety additional requirements the TT=0dB.
--------------Next change-------------
Annex C:
Measurement error contribution descriptions
--------------End of change-------------
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