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------------------------------ Modified section ------------------------------
10.2.9
EIRP accuracy – extreme conditions

10.2.9.1
General

For the direct far field method (see sub-clause 5.2.3.4) the MU budget is very similar to the existing MU budget for the EIRP accuracy requirement in 3GPP TR 37.842. However there are a number of additional sources of uncertainty due to the environmental enclosure that need to be added to the budget.

10.2.9.2
In-door anechoic chamber

10.2.9.2.1
General

This method measures places the AAS BS under test inside a RF transparent environmentally sealed enclosure so that the DUT temperature can be controlled whilst the result of the OTA chamber facility is at nominal temperature.

The separation between the manufacturer declared coordinate system reference point of the AAS BS and the phase centre of the receiving antenna of no less than 2D2/λ, where D is the largest dimension of the antenna of AAS BS and λ is the wavelength. The measurement system setup is as depicted in figure 10.2.9.2.1-1.
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Figure 10.2.9.2.1-1: Indoor Anechoic Chamber measurement system setup for EIRP

10.2.9.2.2
Calibration

Calibration shall be done with the same procedure shown in 10.2.3.2.2 to ensure that the SNR at the measurement equipment input is appropriate for the measurement of the requirement and the reception signal level at the measurement equipment is within the dynamic range of measurement equipment.

10.2.9.2.3
Procedure

Reference procedure in subclause 10.2.3.2.3  where in step 6 the measured test parameter is the EIRP.
10.2.9.2.4
MU assessment 

10.2.9.2.4.1
MU Budget

Table 10.2.9.2.4.1-1: Indoor anechoic chamber uncertainty contributions
for extreme EIRP accuracy measurement

	UID
	Description of uncertainty contribution
	Details in annex

	Stage 2: DUT measurement

	1
	Positioning misalignment between the AAS BS and the reference antenna
	B1-1 of 3GPP TR37.842 [4]

	2
	Pointing misalignment between the AAS BS and the receiving antenna.
	B1-2 of 3GPP TR37.842 [4]

	32
	Quality of quiet zone (extreme)
	B1-3 of 3GPP TR37.842 [4]

	4
	Polarization mismatch between the AAS BS and the receiving antenna
	B1-4 of 3GPP TR37.842 [4]

	5
	Mutual coupling between the AAS BS and the receiving antenna
	B1-5 of 3GPP TR37.842 [4]

	6
	Phase curvature
	B1-6 of 3GPP TR37.842 [4]

	7
	Uncertainty of the RF power measurement equipment
	E of 3GPP TR37.842 [4]

	8
	Impedance mismatch in the receiving chain
	B1-8 of 3GPP TR37.842 [4]

	9
	Random uncertainty
	

	30
	radome loss variation
	

	31
	wet radome loss variation
	

	33
	Change in absorber behaviour
	

	34
	Test system frequency flatness
	

	Stage 1: Calibration measurement

	10
	Impedance mismatch between the receiving antenna and the network analyzer 
	B1-10 of 3GPP TR37.842 [4]

	11
	Positioning and pointing misalignment between the reference antenna and the receiving antenna
	B1-11 of 3GPP TR37.842 [4]

	12
	Impedance mismatch between the reference antenna and the network analyzer
	B1-12 of 3GPP TR37.842 [4]

	13
	Quality of quiet zone
	B1-3 of 3GPP TR37.842 [4]

	14
	Polarization mismatch for reference antenna
	B1-4 of 3GPP TR37.842 [4]

	15
	Mutual coupling between the reference antenna and the receiving antenna
	B1-5 of 3GPP TR37.842 [4]

	16
	Phase curvature 
	B1-6 of 3GPP TR37.842 [4]

	17
	Uncertainty of the Network Analyzer
	E of 3GPP TR37.842 [4]

	18
	Influence of the reference antenna feed cable

a)
Flexing cables, adapters, attenuators, and connector repeatability
	B1-14 of 3GPP TR37.842 [4]

	19
	Reference antenna feed cable loss measurement uncertainty
	B1-15 of 3GPP TR37.842 [4]

	20
	Influence of the receiving antenna feed cable

a)
Flexing cables, adapters, attenuators, and connector repeatability
	B1-16 of 3GPP TR37.842 [4]

	21
	Uncertainty of the absolute gain of the reference antenna
	E of 3GPP TR37.842 [4]

	22
	Uncertainty of the absolute gain of the receiving antenna
	B1-18 of 3GPP TR37.842 [4]


10.2.9.2.4.2
MU Value

Table 10.2.9.2.4.2-1: Indoor anechoic chamber uncertainty assessment for extreme EIRP accuracy measurement

	Indoor anechoic

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

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

	Stage 2: DUT measurement

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

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

	32
	Quality of quiet zone (extreme)
	0.6
	0.6
	Gaussian
	1.00
	1
	0.60
	0.60

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

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

	6
	Phase curvature
	0.05
	0.05
	Gaussian
	1.00
	1 
	0.05
	0.05

	7
	Uncertainty of the RF Power Measurement Equipment
	0.14
	0.26
	Gaussian
	1.00
	1
	0.14
	0.26

	8
	Impedance mismatch in the receiving chain
	0.14
	0.33
	U-shaped
	1.41
	1
	0.10
	0.23

	9
	Random uncertainty
	0.1
	0.1
	Rectangular
	1.73
	1
	0.06
	0.06

	30
	radome loss variation
	0.4
	0.4
	Rectangular
	1.73
	1
	0.23
	0.23

	31
	wet radome loss variation
	0.95
	0.95
	Normal
	1
	1
	0.95
	0.95

	33
	Change in absorber behaviour
	0.1
	0.1
	Normal 
	1.00
	1
	0.10
	0.10

	34
	Frequency flatness
	0.25
	0.25
	Normal
	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
	1.41
	1
	0.04
	0.035

	11
	Positioning and pointing misalignment between the reference antenna and the receiving antenna
	0.01
	0.01
	Rectangular
	1.73
	1
	0.01
	0.006

	12
	Impedance mismatch between the reference antenna and the network analyzer.
	0.05
	0.05
	U-shaped
	1.41
	1
	0.04
	0.035

	13
	Quality of quiet zone
	0.1
	0.1
	Gaussian
	1.00
	1
	0.10
	0.100

	14
	Polarization mismatch for reference antenna
	0.01
	0.01
	Rectangular
	1.73
	1
	0.01
	0.006

	15
	Mutual coupling between the reference antenna and the receiving antenna
	0
	0
	Rectangular
	1.73
	1
	0.00
	0.000

	16
	Phase curvature
	0.05
	0.05
	Gaussian
	1.00
	1
	0.05
	0.050

	17
	Uncertainty of the network analyzer
	0.13
	0.2
	Gaussian
	1.00
	1
	0.13
	0.200

	18
	Influence of the reference antenna feed cable
	0.05
	0.05
	Rectangular
	1.73
	1
	0.03
	0.029

	19
	Reference antenna feed cable loss measurement uncertainty
	0.06
	0.06
	Gaussian
	1.00
	1
	0.06
	0.060

	20
	Influence of the receiving antenna feed cable
	0.05
	0.05
	Rectangular
	1.73
	1
	0.03
	0.029

	21
	Uncertainty of the absolute gain of the reference antenna
	0.5
	0.43
	Rectangular
	1.73
	1
	0.29
	0.248

	22
	Uncertainty of the absolute gain of the receiving antenna
	0
	0
	Rectangular
	1.73
	1
	0.00
	0.000

	Combined standard uncertainty (1σ) [dB]
	1.25
	1.29

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


10.2.9.2
CATR

10.2.9.2.1
General

This method measures places the AAS BS under test inside a RF transparent environmentally sealed enclosure so that the DUT temperature can be controlled whilst the result of the OTA chamber facility is at nominal temperature.

The Compact Antenna Test Range (CATR) uses the DUT which radiates a wave front to a range antenna reflector which will then collimate the radiated spherical wave front into a feed antenna.  The sufficient separation between the DUT and the receiver (feed antenna shown in figure 10.3.1.1.3.1-1) so that the emanating spherical wave reaches nearly plane phase fronts from transmitter to receiver. The DUT transmits a wave front that will illuminate the range antenna reflector, which will then reflect the transmitted energy into the feed antenna.  The range feed antenna is connected to a vector network analyzer or other equivalent test equipment.
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Figure 10.2.9.2.1-1: CATR measurement system setup for extreme conditions EIRP accuracy

10.2.9.2.2
Calibration

Calibration shall be done with the same procedure shown in 10.2.3.3.2 to ensure that the SNR at the measurement equipment input is appropriate for the measurement of the requirement and the reception signal level at the measurement equipment is within the dynamic range of measurement equipment.

10.2.9.2.3
Procedure

Reference procedure in subclause 10.2.3.3.3  where in step 6 the measured test parameter is the EIRP.
10.2.9.2.4
MU assessment 

10.2.9.2.4.1
MU Budget

Table 10.2.9.2.4.1-1: CATR uncertainty contributions for extreme EIRP accuracy measurement
	UID
	Description of uncertainty contribution
	Details in annex

	Stage 2: DUT measurement

	1
	Misalignment DUT & pointing error
	B2-1 of 3GPP TR37.842 [4]

	2
	RF power measurement equipment
	E of 3GPP TR37.842 [4]

	3
	Standing wave between DUT and test range antenna
	B2-3 of 3GPP TR37.842 [4]

	4
	RF leakage (SGH connector terminated & test range antenna connector cable terminated)
	B2-4 of 3GPP TR37.842 [4]

	32
	QZ ripple DUT (extreme)
	

	30
	radome loss variation
	

	31
	wet radome loss variation
	

	33
	Change in absorber behaviour
	

	34
	Test system frequency flatness
	

	Stage 1: Calibration measurement

	6
	Uncertainty of network analyser
	E of 3GPP TR37.842 [4]

	7
	Mismatch of receiver chain
	B2-7 of 3GPP TR37.842 [4]

	8
	Insertion loss variation of receiver chain
	B2-8 of 3GPP TR37.842 [4]

	9
	RF leakage, (SGH connector terminated & test range antenna connector cable terminated)
	B2-4 of 3GPP TR37.842 [4]

	10
	Influence of the calibration antenna feed cable:

a)
Flexing cables, adapters, attenuators, connector repeatability
	B2-9 of 3GPP TR37.842 [4]

	11
	Uncertainty of the absolute gain of the calibration antenna
	E of 3GPP TR37.842 [4]

	12
	Misalignment positioning system
	B2-11 of 3GPP TR37.842 [4]

	13
	Misalignment of calibration antenna and test range antenna
	B2-1 of 3GPP TR37.842 [4]

	14
	Rotary Joints
	B2-12 of 3GPP TR37.842 [4]

	15
	Standing wave between reference calibration antenna and test range antenna
	B2-3 of 3GPP TR37.842 [4]

	16
	Quality of quiet zone
	B2-5 of 3GPP TR37.842 [4]

	20
	Switching uncertainty
	B2-15 of 3GPP TR37.842 [4]


10.2.9.2.4.2
MU Value

Table 10.2.9.2.4.2-1: CATR uncertainty assessment for extreme EIRP accuracy measurement
	CATR

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

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

	Stage 2: DUT measurement

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

	2
	RF power measurement equipment (e.g. spectrum analyzer, power meter)
	0.14
	0.26
	 Gaussian
	1
	 1
	0.14
	0.26

	3
	Standing wave between DUT and test range antenna
	0.21
	0.21
	U-shaped
	1.41
	1 
	0.15
	0.15

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

	5
	QZ ripple with DUT
	0.6
	0.6
	Normal 
	1
	1
	0.6
	0.6

	30
	radome loss variation
	0.4
	0.4
	Rectangular
	1.73
	1
	0.23
	0.23

	31
	wet radome loss variation
	0.95
	0.95
	Normal
	1
	1
	0.95
	0.95

	33
	Change in absorber behaviour
	0.1
	0.1
	Normal
	1
	1
	0.10
	0.10

	34
	Test system requency flatness
	0.25
	0.25
	Normal
	1
	1
	0.25
	0.25

	Stage 1: Calibration measurement

	6
	Network Analyzer
	0.13
	0.2
	Normal
	1
	1
	0.13
	0.20

	7
	Uncertainty of return loss (S11) measurement of SGH and test receiver (VNA) ports
	0.127
	0.325
	U-shaped
	1.41
	1 
	0.09
	0.23

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

	9
	RF leakage, test range antenna cable connector terminated.
	0.0012
	0.0012
	Normal
	1
	1 
	0.00
	0.00

	10
	Influence of the calibration antenna feed cable
	0.022
	0.022
	U-shaped
	1.41
	1
	0.02
	0.02

	11
	SGH Calibration uncertainty
	0.5
	0.433
	Rectangular
	1.73
	1
	0.29
	0.25

	12
	Misalignment  positioning system
	0
	0
	Exp. Normal 
	2
	1
	0.00
	0.00

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

	14
	Rotary joints
	0.048
	0.048
	U-shaped
	1.41
	1
	0.03
	0.03

	15
	Standing wave between SGH and test range antenna
	0.09
	0.09
	U-shaped
	1.41
	1 
	0.06
	0.06

	16
	QZ ripple with SGH
	0.009
	0.009
	Normal
	1
	1
	0.01
	0.01

	17
	Switching uncertainty
	0.26
	0.26
	Rectangular
	1.73
	1
	0.15
	0.15

	Combined standard uncertainty (1σ) [dB]
	1.28
	1.32

	Expanded uncertainty (1.96σ – confidence interval of 95 %) [dB]
	2.51
	2.58


10.2.9.3
Summary

The different OTA test chamber MU are summarised below:

Table 10.2.9.3-1: Test system specific measurement uncertainty values for the EIRP test

	
	Expanded uncertainty ue [dB]

	
	f ≦ 3GHz
	3GHz < f  ≦ 4.2 GHz

	Indoor Anechoic Chamber
	2.46
	2.53

	Compact Antenna Test Range
	2.51
	2.58

	…
	
	

	…
	
	

	Common maximum accepted test system uncertainty
	2.5
	2.6


10.3
Measurement uncertainty for Rx Directional requirements

------------------------------ Unchanged section omitted ------------------------------
Annex B:
OTA transmit power measurement contribution descriptions
B.1
Indoor Anechoic Chamber

B1-32 Quality of quiet zone (extreme)

This contribution is related to the ambient quality of the quiet zone (C1-3, 3GPP TR 37.842 [4]) which originates from a reflectivity level of an anechoic chamber. The reflectivity level is determined from the average standard deviation of the electric field in the quiet zone. As the environmental enclosure is larger than the DUT and the material of the environmental chamber may cause some reflection and refraction the quite zone flatness will be effected. The quality of the quiet zone for the extreme test is therefore larger tan that for the ambient due to the environmental enclosures effect. 

B1-31 Wet radome loss variation

The environmental chamber radome will affect the path between the DUT and the test antenna due to both its insertion loss and also reflection and refraction from the materials surface. The loss is dependent on the material as well as its proximity to the DUT. The uncertainty is the residual uncertainly of the total loss after calibration 

B1-30 Radome loss variation
The environmental chamber radome will be an ineffective thermal isolator and will have extreme temperatures on the inside and the OTA chamber ambient temperature on the outside. In such conditions condensation is inevitable. This uncertainty is due to the variation in the radome loss due to condensation on the environmental chamber radome.
B2-33 Change in absorber behavior
It will be necessary to place absorbers in the temperature chamber to prevent unwanted reflections from chamber structures or equipment. This uncertainty is due to the variation of the properties of the absorbers in different temperatures.
B2-34 Test system frequency flatness
This uncertainty is due to error caused by limited number of calibration frequencies and interpolation between them.
B.2
Compact Antenna Test Range

B2-32 Quality of quiet zone (extreme)

This contribution is related to the ambient QZ ripple DUT/calibration antenna (C2-4, 3GPP TR 37.842 [4]) which originates from a reflectivity level of an anechoic chamber. The reflectivity level is determined from the average standard deviation of the electric field in the quiet zone. As the environmental enclosure is larger than the DUT and the material of the environmental chamber may cause some reflection and refraction the quite zone flatness will be effected. The quality of the quiet zone for the extreme test is therefore larger tan that for the ambient due to the environmental enclosures effect. 

B2-31 Wet radome loss variation

The environmental chamber radome will affect the path between the DUT and the test antenna due to both its insertion loss and also reflection and refraction from the materials surface. The loss is dependent on the material as well as its proximity to the DUT. The uncertainty is the residual uncertainly of the total loss after calibration 

B2-30 Radome loss variation
The environmental chamber radome will be an ineffective thermal isolator and will have extreme temperatures on the inside and the OTA chamber ambient temperature on the outside. In such conditions condensation is inevitable. This uncertainty is due to the variation in the radome loss due to condensation on the environmental chamber radome.
B2-33 Change in absorber behavior
It will be necessary to place absorbers in the temperature chamber to prevent unwanted reflections from chamber structures or equipment. This uncertainty is due to the variation of the properties of the absorbers in different temperatures.
B2-34 Test system frequency flatness
This uncertainty is due to error caused by limited number of calibration frequencies and interpolation between them.
B.3
One Dimensional Compact Range

------------------------------ End of changes ------------------------------
