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< Beginning of Changes >
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< Beginning of Changes >
[bookmark: _Toc13066136]10.2.2.3	2D Compact Range
[bookmark: _Toc13066137]10.2.2.3.1	Description
This method is a natural extension of a compact antenna test range (CATR) where the reflector is replaced by a phased antenna array, or Plane Wave Converter (PWC), consisting of phase shifters, attenuators, and an antenna array capable of forming planar waves within a specified quiet zone in front of the antenna in a similar manner as the reflector in a CATR system. The plane wave converter converts field modes of a test signal from a plane wave in free-space into a TEM mode in a coaxial cable or vice versa.
The principle of the 2D Compact Range is shown in figure 10.2.2.3.1-1:
[image: ]
Figure 10.2.2.3.1-1: 2D Compact Range test system diagram

A phased antenna array is comprised of a set of antenna elements with periodic separations where the phase and amplitude of each signal is controlled by a signal distribution network (SDN) in order to create a high directivity radiation pattern in the far field. Using similar technique of setting the phase and amplitude of the phased array signals, a quiet zone containing planar waves as a linear superposition of the array elements' spherical radiation waves can be created within the near field of the phased array.  
Considering a phased planar array of N antenna elements with phase and amplitude weights, a quiet zone (defined as plane waves with constant phase and amplitude) can be formed in front of the PWC at the distance R.
10.2.2.3.2	Calibration
The calibration measurement is done by using a reference antenna with known efficiency or gain values. In the calibration measurement the reference antenna is measured in the same place as the DUT, and the attenuation of the complete transmission path (D↔A, see figure 10.2.2.3.1-1) from the DUT to the measurement receiver is calibrated out. In order to minimize the measurement uncertainty due to the receiver/transmitter absolute accuracy, a relative measurement approach is used.
The step-by-step procedure is as follows:
1) Connect the reference receiver to the RF output port of the signal generator, as shown in figure 10.2.2.3.2-1, using a reference cable and a matching attenuator.
[image: ]
Figure 10.2.2.3.2‑1: Absolute Power Calibration with Reference Receiver

2) Set the frequency  and the output power  of CW signal at the output E of the signal generator.
3) Measure  at the interface F which is the input of the reference receiver.
4) Repeat step 2 and 3 for all  frequencies  within signal bandwidth  with sufficiently small step size, e.g. , such as .  shall be an odd number.
5) Replace the reference receiver with the reference antenna at the interface F and connect the measurement receiver to the RF output port C of the PWC as shown in figure 10.2.2.3.2-2. The phase center of the reference antenna A shall be aligned with the PWC coordinate system B. The interface A shall coincide with the origin of the DUT positioner coordinate system. Realized gain of the reference antenna  in the direction towards PWC antenna is known. 
[image: ]
Figure 10.2.2.3.2‑2: Tx range path loss Calibration with Reference Receiver

6) Configure the PWC setting corresponding to the center frequency  within the signal bandwidth and the prepared QZ target field. Keep the same setting of the center frequency and output power  of CW signal at the signal generator.
7) Measure  at the interface D which is the input of the measurement receiver.
8) Calculate path loss value  between the interfaces A and D for EIRP measurement. Note that  includes absolute level uncertainty of the measurement receiver which is cancelled out during EIRP measurement.

10.2.2.3.3	Procedure
1) Install the AAS BS as DUT with the manufacturer declared coordinate system reference point in the same place as the phase center of the reference antenna A as shown in figure 10.2.2.3.3-1. The manufacturer declared coordinate system orientation of the AAS BS is set to be aligned with the testing system.
[image: ]
Figure 10.2.2.3.3-1: 2D Compact Range setup for EIRP measurements

2) Set the AAS BS to generate the tested beam with the appropriate test model with the beam peak direction intended to be the same as the testing direction.
3) Set the AAS BS to generate the tested beam with the appropriate test model with the beam peak direction intended to be the same as the testing direction.
4) Measure  at the interface D which is the input of the measurement receiver.
5) Calculate EIRP value at the beam peak direction of DUT:

6) Repeat steps 2-5 for all conformance test beam direction pairs and test conditions.

[bookmark: _Toc13066146]10.2.2.3.4	MU assessment
[bookmark: _Toc13066147]10.2.2.3.4.1	MU Budget
Table 10.2.2.3.4.1-1: 2D Compact Range uncertainty contributions for EIRP measurements
	UID
	Uncertainty Source
	Details in annex

	
	
	

	Stage 2: DUT measurement

	1
	Misalignment DUT & pointing error
	E6-1

	2
	Measurement Receiver
	E6-2

	3
	Longitudinal position uncertainty (i.e. standing wave and imperfect field synthesis) for DUT antenna
	E6-3

	4
	RF leakage (calibration antenna connector terminated)
	E6-4

	5
	Normalized QZ ripple with DUT
	E6-5

	6
	Miscellaneous Uncertainty
	E6-6

	7
	Frequency flatness
	E6-7

	8
	Field imbalance
	E6-8

	Stage 1: Calibration measurement

	9
	Calibration equipment (i.e. reference receiver, measurement receiver and generator)
	E6-9

	10
	Mismatch (i.e. reference receiver, reference antenna, generator and reference cable)
	E6-10

	11
	Insertion loss variation in receiver chain
	E6-11

	4
	RF leakage (calibration antenna connector terminated)
	E6-4

	12
	Influence of the calibration antenna feed cable
	E6-12

	13
	Uncertainty of the absolute gain of the calibration antenna
	E6-13

	14
	Misalignment of positioning system
	E6-14

	15
	Misalignment of calibration antenna & pointing error
	E6-1

	16
	Rotary joints
	E6-15

	17
	Longitudinal position uncertainty (i.e. standing wave and imperfect field synthesis) for calibration antenna
	E6-3

	18
	Normalized QZ ripple with calibration antenna
	E6-5

	19
	Switching uncertainty
	E6-16

	20
	Field calibration repeatability
	E6-17



10.2.2.3.4.2	MU Value
Table 10.2.2.3.4.2-1: 2D Compact Range uncertainty assessment for EIRP measurements
	UID
	Uncertainty Source
	Uncertainty Value
	Distribution of the probability
	Divisor based on distribution shapre
	ci
	Std. uncertainty 
ui [dB]

	
	
	f ≦ 3GHz
	3GHz ≦ f < 4.2GHz
	
	
	
	f ≦ 3GHz
	3GHz ≦ f < 4.2GHz

	Stage 2: DUT measurement

	1
	Misalignment DUT & pointing error
	0.10
	0.10
	Rectangular
	√3
	1
	0.06
	0.06

	2
	Measurement Receiver
	0.00
	0.00
	Gaussian
	1
	 1
	0.00
	0.00

	3
	Longitudinal position uncertainty (i.e. standing wave and imperfect field synthesis) for DUT antenna
	0.05
	0.14
	Rectangular
	√3
	1
	0.03
	0.08

	4
	RF leakage (calibration antenna connector terminated)
	0.086
	0.086
	Normal
	1
	1
	0.09
	0.09

	5
	Normalized QZ ripple with DUT
	0.66
	0.92
	Rectangular
	√3
	1
	0.38
	0.53

	6
	Miscellaneous Uncertainty
	0.20
	0.20
	Normal
	1
	1
	0.20
	0.20

	7
	Frequency flatness
	0.13
	0.13
	Rectangular
	√3
	1
	0.08
	0.08

	8
	Field imbalance
	0.17
	0.10
	Rectangular
	√3
	1
	0.10
	0.06

	Stage 1: Calibration measurement

	9
	Calibration equipment (i.e. reference receiver, measurement receiver and generator)
	0.059
	0.059
	Normal
	1
	1
	0.06
	0.06

	10
	Mismatch (i.e. reference receiver, reference antenna, generator and reference cable)
	0.06
	0.05
	U-shaped
	√2
	1
	0.04
	0.03

	11
	Insertion loss variation in receiver chain
	0.00
	0.00
	Rectangular
	√3
	1
	0.00
	0.00

	4
	RF leakage (calibration antenna connector terminated)
	0.086
	0.086
	Normal
	1
	1
	0.09
	0.09

	12
	Influence of the calibration antenna feed cable
	0.103
	0.104
	Rectangular
	√3
	1
	0.06
	0.06

	13
	Uncertainty of the absolute gain of the calibration antenna
	0.14
	0.14
	Exp. normal 
	2
	1
	0.07
	0.07

	14
	Misalignment of positioning system
	0.00
	0.00
	Exp. normal 
	2
	1
	0.00
	0.00

	15
	Misalignment of calibration antenna & pointing error
	0.05
	0.05
	Rectangular
	√3
	1
	0.03
	0.03

	16
	Rotary joints
	0.00
	0.00
	U-shaped
	√2
	1
	0.00
	0.00

	17
	Longitudinal position uncertainty (i.e. standing wave and imperfect field synthesis) for calibration antenna
	0.12
	0.12
	Rectangular
	√3
	1
	0.07
	0.07

	18
	Normalized QZ ripple with calibration antenna
	0.22
	0.24
	Rectangular
	√3
	1
	0.13
	0.14

	19
	Switching uncertainty
	0.02
	0.02
	Rectangular
	√3
	1
	0.01
	0.01

	20
	Field calibration repeatability
	0.13
	0.31
	Rectangular
	√3
	1
	0.08
	0.18

	Combined standard uncertainty (1σ) [dB]
	0.52
	0.66

	Expanded uncertainty (1.96σ - confidence interval of 95 %) [dB]
	1.01
	1.29



< End of Changes >

< Unchanged Text Deleted >

< Beginning of Changes >
[bookmark: _Toc13066292]10.3.2	OTA sensitivity
[bookmark: _Toc13066295]10.3.2.1	General
The OTA sensitivity MU was derived in TR 37.842 [4] as follows:
Table 10.3.2-1: Test system specific measurement uncertainty values for the EIS test 
	
	Expanded uncertainty ue [dB]

	
	f ≦ 3GHz
	3GHz < f  ≦ 4.2 GHz

	Indoor Anechoic Chamber
	1.22
	1.25

	Compact Antenna Test Range
	1.33
	1.40

	One Dimensional Compact Range Chamber
	1.29
	1.43

	Near Field Test Range
	1.24
	1.24

	2D Compact Range
	1.02
	1.30

	Common maximum accepted test system uncertainty
	1.3
	1.4



10.3.2.2	2D Compact Range
10.3.2.2.1	Calibration
The calibration measurement is done by using a reference antenna with known efficiency or gain values. In the calibration measurement the reference antenna is measured in the same place as the DUT, and the attenuation of the complete transmission path (D↔A, see figure 10.2.2.3.1-1) from the DUT to the measurement receiver is calibrated out. In order to minimize the measurement uncertainty due to the receiver/transmitter absolute accuracy, a relative measurement approach is used.
The step-by-step procedure is as follows:
1) Connect the signal generator to the input C of PWC and the input D of the reference receiver to the RF output port F of the reference antenna, as shown in figure 10.3.2.2.1-1. The phase center of the reference antenna A shall be aligned with the PWC coordinate system B. The interface A shall coincide with the origin B of the DUT positioner coordinate system. Realized gain of the reference antenna  in the direction towards PWC antenna is known.
[image: ]
Figure 10.3.2.2.1-1: Rx range path loss Calibration with Reference Receiver

2) Configure the PWC setting corresponding to the center frequency  within the signal bandwidth and the prepared QZ target field. 
3) Set the frequency  and the output power  of CW signal at the output E of the signal generator.
4) Measure  at the interface F which is the input of the reference receiver.
5) Repeat step 3 and 4 for all  frequencies  within signal bandwidth  with sufficiently small step size, e.g. , such as .  shall be an odd number.
6) Calculate path loss value  between the interfaces A and E for EIS measurement. Note that  includes absolute level uncertainty of the signal generator which will be cancelled out during EIS measurement.

10.3.2.2.2	Procedure
1) Install AAS BS as DUT with the manufacturer declared coordinate system reference point in the same place as the phase center of the reference antenna A as shown in figure 10.3.2.2.2-1. The manufacturer declared coordinate system orientation of the AAS BS is set to be aligned with the testing system.
[image: ]
Figure 10.3.2.2.2-1: 2D Compact Range setup for EIS measurements

2) Set the AAS BS to generate the tested beam with the appropriate test model with the beam peak direction intended to be the same as the testing direction.
3) Reduce output power  at the interface E which is the output of the signal generator until sensitivity threshold will be reported by DUT.
4) Calculate EIS value at the beam peak direction of DUT:

5) Repeat steps 2-4 for all conformance test beam direction pairs and test conditions.

10.3.2.2.3	MU assessment
10.3.2.2.3.1	MU Budget
Table 10.3.2.2.3.1-1: 2D Compact Range uncertainty contributions for EIS measurements
	UID
	Uncertainty Source
	Details in annex

	
	
	

	Stage 2: DUT measurement

	1
	Misalignment DUT & pointing error
	E6-1

	21
	RF signal generator
	E6-18

	3
	Longitudinal position uncertainty (i.e. standing wave and imperfect field synthesis) for DUT antenna
	E6-3

	4
	RF leakage (calibration antenna connector terminated)
	E6-4

	5
	Normalized QZ ripple with DUT
	E6-5

	6
	Miscellaneous Uncertainty
	E6-6

	7
	Frequency flatness
	E6-7

	8
	Field imbalance
	E6-8

	Stage 1: Calibration measurement

	9
	Calibration equipment (i.e. reference receiver and generator)
	E6-9

	22
	Mismatch (i.e. reference receiver, reference antenna, generator and reference cable)
	E6-10

	11
	Insertion loss variation in receiver chain
	E6-11

	4
	RF leakage (calibration antenna connector terminated)
	E6-4

	12
	Influence of the calibration antenna feed cable
	E6-12

	13
	Uncertainty of the absolute gain of the calibration antenna
	E6-13

	14
	Misalignment of positioning system
	E6-14

	15
	Misalignment of calibration antenna & pointing error
	E6-1

	16
	Rotary joints
	E6-15

	17
	Longitudinal position uncertainty (i.e. standing wave and imperfect field synthesis) for calibration antenna
	E6-3

	18
	Normalized QZ ripple with calibration antenna
	E6-5

	19
	Switching uncertainty
	E6-16

	20
	Field calibration repeatability
	E6-17



10.3.2.2.3.2	MU Value
Table 10.3.2.2.3.2-1: 2D Compact Range uncertainty assessment for EIRP measurements
	UID
	Uncertainty Source
	Uncertainty Value
	Distribution of the probability
	Divisor based on distribution shapre
	ci
	Std. uncertainty 
ui [dB]

	
	
	f ≦ 3GHz
	3GHz ≦ f < 4.2GHz
	
	
	
	f ≦ 3GHz
	3GHz ≦ f < 4.2GHz

	Stage 2: DUT measurement

	1
	Misalignment DUT & pointing error
	0.10
	0.10
	Rectangular
	√3
	1
	0.06
	0.06

	21
	RF signal generator
	0.00
	0.00
	Gaussian
	1
	 1
	0.00
	0.00

	3
	Longitudinal position uncertainty (i.e. standing wave and imperfect field synthesis) for DUT antenna
	0.05
	0.14
	Rectangular
	√3
	1
	0.03
	0.08

	4
	RF leakage (measurement antenna connector terminated)
	0.086
	0.086
	Normal
	1
	1
	0.09
	0.09

	5
	Normalized QZ ripple with DUT
	0.66
	0.92
	Rectangular
	√3
	1
	0.38
	0.53

	6
	Miscellaneous Uncertainty
	0.20
	0.20
	Normal
	1
	1
	0.20
	0.20

	7
	Frequency flatness
	0.13
	0.13
	Rectangular
	√3
	1
	0.08
	0.08

	8
	Field imbalance
	0.17
	0.10
	Rectangular
	√3
	1
	0.10
	0.06

	Stage 1: Calibration measurement

	9
	Calibration equipment (i.e. reference receiver and generator)
	0.059
	0.059
	Normal
	1
	1
	0.06
	0.06

	22
	Mismatch (i.e. reference receiver, reference antenna, generator and reference cable)
	0.11
	0.11
	U-shaped
	√2
	1
	0.08
	0.08

	11
	Insertion loss variation in receiver chain
	0.00
	0.00
	Rectangular
	√3
	1
	0.00
	0.00

	4
	RF leakage (calibration antenna connector terminated)
	0.086
	0.086
	Normal
	1
	1
	0.09
	0.09

	12
	Influence of the calibration antenna feed cable
	0.103
	0.104
	Rectangular
	√3
	1
	0.06
	0.06

	13
	Uncertainty of the absolute gain of the calibration antenna
	0.14
	0.14
	Exp. normal 
	2
	1
	0.07
	0.07

	14
	Misalignment of positioning system
	0.00
	0.00
	Exp. normal 
	2
	1
	0.00
	0.00

	15
	Misalignment of calibration antenna & pointing error
	0.05
	0.05
	Rectangular
	√3
	1
	0.03
	0.03

	16
	Rotary joints
	0.00
	0.00
	U-shaped
	√2
	1
	0.00
	0.00

	17
	Longitudinal position uncertainty (i.e. standing wave and imperfect field synthesis) for calibration antenna
	0.12
	0.12
	Rectangular
	√3
	1
	0.07
	0.07

	18
	Normalized QZ ripple with calibration antenna
	0.22
	0.24
	Rectangular
	√3
	1
	0.13
	0.14

	19
	Switching uncertainty
	0.02
	0.02
	Rectangular
	√3
	1
	0.01
	0.01

	20
	Field calibration repeatability
	0.13
	0.31
	Rectangular
	√3
	1
	0.08
	0.18

	Combined standard uncertainty (1σ) [dB]
	0.52
	0.66

	Expanded uncertainty (1.96σ - confidence interval of 95 %) [dB]
	1.02
	1.30
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< Unchanged Text Deleted >

< Beginning of Changes >
[bookmark: _Toc13066653]E.6	2D Compact Range
E6-1 Misalignment DUT/calibration antenna & pointing error
This contribution denotes uncertainty in DUT/calibration antenna alignment and DUT/calibration antenna pointing error.  In this measurement the DUT/calibration antenna is aligned to maximum, also allowing for a zero contribution for polarization mismatch uncertainty. By adjusting for maximums to align, this contribution can be a small contribution. The calibration antenna's phase centre and polarization purity changes slightly according to the frequency. Therefore, there should be some uncertainty reserved for this. To ensure that the point error is at a minimal, this contribution should be captured using the antenna pattern cut which is broadest (in the case of the DUT this would most likely be in the azimuth domain).
E6-2 Measurement Receiver: uncertainty of the absolute level
The receiving device is used to measure the received signal level in the EIRP tests as a relative level, according to clauses 10.2.2.3.2 and 10.2.2.3.3. Therefore, the absolute accuracy of the measurement receiver is cancelled out.
E6-3 Longitudinal position uncertainty (i.e. standing wave and imperfect field synthesis) for DUT/calibration antenna
This value covers the effect of standing wave between DUT or calibration antenna and the test range antenna, but also counts for the PWC imperfect field synthesis over distance. This value can be captured by moving the DUT or calibration antenna towards the test range antenna.
E6-4 RF leakage
This contribution denotes noise leaking in to connector and cable(s) between test range antenna and receiving equipment.  The contribution also includes the noise leakage between the connector and cable(s) between reference antenna and transmitting equipment.
E6-5 Normalized QZ ripple with DUT/calibration antenna
This term describes the maximum antenna to antenna coupling error due to the synthesized field distribution E over the QZ surface different in relation to the plane wave distribution  taken as reference. Only dominant field component is taken as E. 
As described in [36], the metric to assess the quality of the Quiet Zone for PWC differs from classical systems. In this case:
· Selection of metric depends on the Antenna Under Test aperture efficiency 



· Electric field deviation  does not depend on mean magnitude or phase difference between the evaluation field  and the reference field , therefore normalization factor  is introduced



where electric fields  are taken only over  sampling points included in the physical area of the AUT and  is chosen such that,  is minimum.

· Normalized QZ ripple for antennas with high aperture efficiency  at discrete frequency  is


· Normalized antenna coupling error is 


· Normalized QZ ripple for antennas with low aperture efficiency  at discrete frequency  is


· Antenna coupling error is 


· Finally average coupling error  is calculated for all uniformly distributed frequencies  within signal bandwidth 


E6-6 Miscellaneous Uncertainty
The term 'miscellaneous uncertainty' is used to define all the unknown, unquantifiable, etc. uncertainties associated with EIRP measurements. This term should include truly random effects as well as systematic uncertainties, such as that arising from dissimilarity between the patterns of the reference antenna and the DUT.
E6-7 Frequency flatness
This uncertainty contribution to account for the frequency interpolation error caused by a finite frequency resolution during the calibration stage.
E6-8 Field imbalance
This term describes offset of DUT measurement result due to different aperture size between calibration and DUT antennas. Difference in average of incident field level over aperture sizes creates this offset. Only dominant field component is considered. This uncertainty is not included in the normalized QZ ripple term.

E6-9 Calibration equipment
According to clauses 10.2.2.3.2 and 10.2.2.3.3, a relative measurement approach is used where the same receiver/generator is used for both calibration and DUT measurements steps. Therefore, the final DUT measurement becomes relative and the absolute accuracy of the measurement receiver/generator is cancelled out. In order to achieve this, a high accuracy reference receiver is used to minimize the measurement uncertainty.
This uncertainty term is calculated as root sum squared (RSS) of the following terms:
· Signal generator: absolute output level. The absolute output level of the signal generator stays constant during both measurement stages. This uncertainty is set to zero.
· Signal generator: output level stability. The output level stability of the signal generator is measured connecting a power sensor at the output port of the generator. The power in dB is measured at five different time steps. The uncertainty is determined by taking the maximal difference in the measurements results for each considered frequency. A normal distribution is assumed for this uncertainty.
· Measurement receiver: absolute level. The error due to the absolute level of the measurement receiver is cancelled due to its presence in both path loss calibration and DUT measurement. This uncertainty is set to zero. Not applicable to sensitivity measurements.
· Measurement receiver: linearity. The error due to the linearity of the spectrum analyzer is also set to zero assuming that the power received by the spectrum analyzer in both measurement stages is assumed constant for all considered frequencies. Not applicable to sensitivity measurements.
· Reference receiver: absolute level. The error due to the absolute level of the power sensor is taken from the manufacturer’s datasheet. An expanded normal distribution is assumed for this uncertainty.
· Reference receiver: mismatch loss. The absolute value of the complex reflection coefficient of the port of the power sensor  is calculated as per clause E6-10. The following equation is used to estimate the mismatch loss of the power sensor, and a U-shaped distribution is assumed for .

· Reference receiver: linearity. The error due to the linearity of the power sensor is set to zero: the power sensor is used for single power level measurement only for each considered frequency.

E6-10 	Mismatch
In general, the absolute value of the complex reflection coefficient  can be calculated from the VSWR, or the Return Loss, according to:

The following equation is used to calculate the error due to mismatch at the two ends of an RF path:

As described for E6-9, the mismatch error is also minimized because of the relative measurement approach. Therefore, this term is calculated as RSS of the following terms:
· Mismatch between the reference receiver and the reference cable. The reflection coefficient of the reference receiver and the generator, together with the path loss between these two elements is used to calculate this term.
· Mismatch between the reference cable and the reference antenna. The reflection coefficient of the reference antenna and the generator, together with the path loss between these two elements is used to calculate this term.
· Mismatch between the measurement receiver/generator and the measurement cable. This mismatch is present during path loss calibration and the DUT measurement as there is no movement of the cable connecting both devices and no connector change. Thus, the uncertainty is set to zero.

E6-11 	Insertion loss variation in receiver chain
This uncertainty is the residual uncertainty contribution coming from introducing an antenna at the end of the cable.  If this cable does not change/move between the calibration Stage 1 and the measurement Stage 2, the uncertainty is assumed to be systematic and negligible during the measurement stage. Alternatively, the insertion loss can also be calculated by taking the measurement of the cable where port 2 is the end of the cable connected to the AAS BS or calibration antenna.
	IL = -20log10|S21| dB
E6-12 	Influence of the calibration antenna feed cable
This uncertainty term is calculated as RSS of the following items, assuming a rectangular distribution:
· Insertion loss variation due to adaptor. The reference antenna input connector is different from the reference receiver, so an adaptor is needed only for the first step of the range path calibration.
· Insertion loss variation due to the reference cable. This is assessed by repeated measurements while flexing the cable reference cable. The largest difference between the results is recorded as the uncertainty.

E6-13 	Uncertainty of the absolute gain of the calibration antenna
The calibration antenna used for the PWC is a dedicated antenna with a special calibration. This term correspond to the MU determined by the calibration lab, and assumes an expanded normal distribution.

E6-14 Misalignment of positioning system
This contribution originates from uncertainty in sliding position and turn table angle accuracy. If the calibration antenna is aligned to maximum this contribution can be considered negligible and therefore set to zero.
E6-15 Rotary Joints
If applicable, this uncertainty term corresponds to the accuracy in changing from azimuth to vertical measurements.
E6-16 Switching Uncertainty
The purpose of the switching unit is to switch electromechanically different RF path to different measurement instruments of different measurement modes. The electromechanical switching clearly reduces the errors arising from manual switching work. Switching is also used to measure the path loss values of each polarization component.  Even though the electromechanical switching is preferable during path loss and antenna performance measurements, some minor uncertainties can occur when the switch states are programmed to change their polarity.
E6-17 Field calibration repeatability
Each execution of field calibration of the measurement antenna array to find the PWC settings provides a slightly different set of settings for the RF components for each antenna path. This results in variation of the synthesized plane wave in the QZ and variation of PWC antenna to reference antenna coupling. This variation u is described by field calibration repeatability term. 
E6-18 	RF signal generator
This uncertainty consists of the uncertainty of the signal generator used to illuminate the DUT when DUT is in receiving mode.
According to clauses 10.3.2.2.1 and 10.3.2.2.2, a relative measurement approach is used where the same generator is used for both calibration and DUT measurements steps. Therefore, the final DUT measurement becomes relative and the absolute accuracy of the RF signal generator receiver is cancelled out.

< End of Changes >
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