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<Start of change>
10.3.2.3	CATR
10.3.2.3.1	General
CATR uses the feed antenna which radiates a spherical wavefront to a range reflector antenna which will then collimate the radiated spherical wavefront to the DUT. There is sufficient separation between the DUT and the transmitter (feed antenna shown in figure 10.3.2.3.1-1) so that the emanating spherical wave reaches nearly plane phase fronts from transmitter to receiver. The feed antenna transmits a wavefront that will illuminate the range antenna reflector, which will then reflect the transmitted energy towards the DUT.


Figure 10.3.2.3.1-1: CATR measurement system setup for EIS
10.3.2.3.2 	Calibration
The calibration measurement is done by using a reference antenna (SGH used in figure 10.3.2.3.2-1) 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 (A↔B) from the DUT to the measurement receiver is calibrated out. The following figure is used as a setup of a typical compact antenna test range.


Figure 10.3.2.3.2-1 CATR calibration system setup for EIS
1)	Path loss calibration C→A:
a)	Measure SGH (or other calibrated reference antenna) reflection coefficient separately at the antenna's connector with a network analyser (or equivalent measurement equipment) to obtain  ΓSGH. .
b)	Measure cable loss from point C to input of SGH, call this  LC↔SGH  which is the equivalent of 20log|S21| from the use of a network analyser.
c)	Calculate the combined total path loss from C→A by using the following expression  LSGHcal = LC,SGH + 10log(1 - |ΓSGH|2) - GSGH,, where 10log(1 - |ΓSGH|2)  is the compensation for SGH connector return loss, GSGH   is the known gain of the reference SGH.
2)	Connect SGH and C↔A cable.
3)	To remove polarization(s) mismatch between range antenna (labelled as feeder antenna in diagram) and SGH use positions to position the SGH in the beam peak direction of range antenna.
4)	Measure path loss C→B with network analyzer LC→B = 20log|S21|.
5)	Calculate the test path loss compensation factor. This is the total path loss between A↔B using the results from step 1c and 4. L =  LSGHcal  - LC→B.
Where ΓSGH is the reflection coefficient (or mismatch) seen at the SGH connector (S11 with a network analyzer).
{editors note: if calibration is same as previous req. then reference}
10.3.2.3.3 	Procedure
1)	Set up AAS BS in place of SGH from calibration stage. Align AAS BS with beam peak direction of range antenna.
2)	Configure signal generator, one port (polarization) and one carrier at a time according to maximum power requirement.
3)	Start with signal level at sensitivity level using FRC A1-3 in 3GPP TS 36.104 [8] configuration.
4)	Calculate EIS per port (polarization) at this point with EIS = PBER - LA→B.
5)	Repeat steps 1-4 for all conformance test directions as described in 3GPP TS 37.145-2 [24], subclause 7.2.
{editors note: level of detail of procedure is open issue}
10.3.2.3.4 	MU assessment 
10.3.2.3.4.1 	MU Budget
Table 10.3.2.3.4.1-1: CATR uncertainty budget format for EIS measurement
	UID
	Description of uncertainty contribution
	Details in anex

	Stage 2: DUT measurement

	1
	Misalignment DUT & pointing error
	C2-1

	2
	Standing wave between DUT and test range antenna
	C2-2

	3
	Signal Generator uncertainty
	E

	4
	RF leakage & dynamic range, 
	a) feeder package terminated
	b) DUT terminated
	C2-3

	5
	QZ ripple DUT
	C2-4

	6
	Miscellaneous uncertainty
	C2-13

	Stage 1: Calibration measurement

	7
	Uncertainty of network analyser and/or signal generator
	E

	8
	Mismatch of transmitter chain
	C2-6

	9
	Insertion loss of transmitter chain
	C2-7

	10
	RF leakage & dynamic range
	C2-8

	11
	Influence of the calibration antenna feed cable
	a)	Flexing cables, adapters, attenuators & connector repeatability
	C2-9

	12
	Uncertainty of the absolute gain of calibration antenna
	E

	13
	Uncertainty due to antenna mounting apparatus or rotary joints
	C2-11

	14
	Quality of quiet zone
	C2-4

	15
	Rotary Joints
	C2-14

	16
	Misalignment positioning system
	C2-15

	17
	Misalignment calibration antenna
	C2-1

	18
	Standing wave between DUT and test range antenna
	C2-16

	19
	Switching uncertainty
	C2-17



10.3.2.3.4.2 	MU Value
Table 10.3.2.3.4.2-1: CATR uncertainty assessment for EIS measurement
	EIS uncertainty budget

	UID
	Uncertainty Source
	Uncertainty value
f ≦ 3GHz
	Uncertainty value
3GHz ≦ f < 4.2 GHz
	Distribution of the probability
	Divisor based on distribution shape
	ci
	Standard uncertainty ui [dB]
f ≦ 3GHz
	Standard uncertainty ui  [dB]
3GHz < f ≦ 4.2 GHz

	Stage 2: DUT measurement

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

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

	3
	RF signal generator
	0.46
	0.46
	 Gaussian
	1
	1
	0.46
	0.46

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

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

	6
	Miscellaneous uncertainty
	0
	0
	Normal
	1
	1
	0
	0

	Stage 1: Calibration measurement

	7
	Network Analyzer
	0.13
	0.20
	Normal
	1
	1
	0.13
	0.20

	8
	Uncertainty of return loss (S11) measurement of SGH and test receiver (VNA) ports
	0.127
	0.325
	U-shaped
	√2
	1 
	0.09
	0.23

	9
	Insertion loss of transmitter chain
	0.18
	0.18
	Rectangular
	√3
	1
	0.10
	0.10

	10
	RF leakage, (SGH connector terminated & test range antenna connector cable terminated)
	0.00156
	0.00156
	Normal
	1
	1 
	0.00156
	0.00156

	11
	Flexing cables & connector repeatability
	0.022
	0.022
	U-shaped
	√2
	1
	0.015
	0.015

	12
	SGH Calibration uncertainty
	0.502
	0.433
	Rectangular
	√3
	1
	0.29
	0.25

	13
	Misalignment positioning system
	0
	0
	Exp. normal 
	2
	1
	0
	0

	14
	QZ ripple with SGH
	0.09
	0.09
	Normal
	1
	1
	0.09
	0.09

	15
	Rotary joints
	0.048
	0.048
	U-shaped
	√2
	1
	0.034
	0.034

	16
	Misalignment SGH and pointing error
	0.5
	0.5
	Exp. normal
	2
	1
	0.25
	0.25

	17
	Misalignment calibration system
	0
	0
	Exp. normal 
	2
	1
	0
	0

	18
	Standing wave between SGH and test range antenna
	0.09
	0.09
	U-shaped
	√2
	1 
	0.06
	0.06

	19
	Switching uncertainty
	0.26
	0.26
	Rectangular
	√3
	1
	0.15
	0.15

	Combined standard uncertainty (1σ) [dB]


	0.68
	0.71

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


	1.33
	1.40


<End of change>
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