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[bookmark: _Toc511909571][bookmark: _Toc479296408]10.2.4.3	CATR
[bookmark: _Toc511909572]10.2.4.3.1	General
[bookmark: _Toc511909573]10.2.4.3.2 	Calibration
{editors note: if calibration is same as previous req then refernce}	Comment by Author: Calibration stage may be removed if the EVM calibration stage is in place.  As of the draft CR on April 25 this was not the case.
The calibration measurement is done by using a reference antenna (SGH used in Figure 10.2.4.3.2-1) 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 (C↔A, as in Figure 10.2.4.3.2-1) from the DUT to the measurement receiver is calibrated out. Figure 10.2.4.3.2-1 presents a setup of a typical compact antenna test range.
[image: cid:image001.png@01D3A74F.9C2B3A50]
Figure 10.2.4.3.2-1: CATR calibration system setup.

Calibration procedure:	
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).

[bookmark: _Toc511909574]10.2.4.3.3 	Procedure
{editors note: level of detail of procedure is open issue}
As the frequency error is tested together with EVM, the measurement procedure is same with EVM. 
1) Align DUT with beam peak direction of range antenna. 
2) Configure TX branch and carrier at a time according to the manufacturer's declared rated output power. 
3) Set the AAS BS to transmit the test signal according to E-TM3.1 at 5 MHz bandwidth configuration. 
4) Measure frequency error of each carrier arriving at the measurement equipment (such as a spectrum analyzer or equivalent instrument) denoted in figure [10.2.5.3.1-1]. 
5) Repeat steps 3-4 for all conformance test beam direction pairs as described in 3GPP TS 37.145-2 [1], subclause 6.2. 
6) Repeat steps 3-5 for E-TM3.2, E-TM3.3 and E-TM2. Note: all the discussions above are based on the measurement pre-condition of reference clock synchronized between measurement system with RF frequency signal denoted in figure [10.2.5.3.1-1].
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