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<<< Start of Changes in Clause 5.2.3 >>>

5.2.3
Indirect far field (IFF) method 1

The IFF method 1 creates the far field environment using a transformation with a parabolic reflector. This is also known as the compact antenna test range (CATR). Refer to Annex E for additional information.
5.2.3.1
Description
The IFF measurement setup of UE RF characteristics for f > 6 GHz is capable of centre and off centre of beam measurements and is shown in Figure 5.2.3.1-1 below.

[image: image1]

Figure 5.2.3.1-1: IFF method 1 (CATR) measurement setup of UE RF characteristic
The key aspects of this test method setup are:

-
Indirect Far field of Compact Antenna Test Range as the one used in [9] with quiet zone diameter at least D.

- 
A positioning system such that the angle between the dual-polarized measurement antenna and the DUT has at least two axes of freedom and maintains a polarization reference.

-
Before performing the UBF, the measurement probe acts as a link antenna maintaining polarization reference with respect to the DUT. Once the beam is locked then the link is to be passed to the link antenna which maintains reliable signal level with respect to the DUT.

-
For setups intended for measurements of UE RF characteristics in non-standalone (NSA) mode with 1UL configuration, an LTE link antenna is used to provide the LTE link to the DUT. The LTE link antenna provides a stable LTE signal without precise path loss or polarization control.

-
For setups intended for measurements in NR CA mode with FR1 and FR2 inter-band NR CA, test setup provides NR FR1 link to the DUT. The NR FR1 link has a stable and noise-free signal without precise path loss or polarization control.
The applicability criteria of this test method are:

-
The total test volume is a cylinder with diameter d and height h.

-
DUT must fit within the total test volume for the entire duration of the test.

-
Either a single radiating aperture, multiple non-coherent apertures or multiple coherent apertures DUTs can be tested.

-
EIRP, TRP, EIS, EVM, spurious emissions and blocking metrics can be tested.

-
No manufacturer declaration is needed. 

5.2.3.2
Far-field criteria

The CATR system does not require a measurement distance of 
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 to achieve a plane wave as in a standard far field range. 

The Table 5.2.3.2-1 and Table 5.2.3.2-2 below show the paths losses which can be expected for the CATR compared to a Fraunhofer limit distance (
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Table 5.2.3.2-1: Near field/far field boundary for different frequencies and antenna sizes for a traditional far field anechoic chamber

	D(cm)
	Frequency (GHz)
	Near/far boundary (cm)
	Path Loss (dB)

	5
	28
	47
	54.8

	10
	28
	187
	66.8

	15
	28
	420
	73.9

	30
	28
	1681
	85.9


Table 5.2.3.2-2: Example of CATR path losses

	DUT size [cm]
	Frequency (GHz)
	Path Loss (dB)

	5
	28
	52.3 

	10
	28
	58.3

	15
	28
	61.8

	30
	28
	67.8

	NOTE 1:
Final values will depend on CATR specific implementation


For CATR, the FF distance is seen as the focal length, distance between the feed and reflector for a CATR, which can be calculated as shown below (as a rule of thumb although it can vary depending on system implementation):

-
D =x [m]

-
size of reflector = 2*D

-
R = focal length = 3.5*size of reflector = 3.5*(2*D)

In a CATR, from the reflector to the quiet zone, there is a plane wave with no space loss.

For both direct FF and CATR, free space path loss is calculated by applying the Free Space Loss formula with R = FF distance: [image: image6.emf]൬ 4 𝜋 𝑅 𝜆 ൰ 2  

.
5.2.3.3
Testing and calibration aspects

5.2.3.3.1
Calibration Measurement Procedure

The calibration measurement is done by using a reference antenna (SGH used in Figure 5.2.3.3.1-1) 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 5.2.3.3.1-1) from the DUT to the measurement receiver (EIRP), and from the RF source to DUT (EIS) is calibrated out. Figure 5.2.3.3.1-1 presents a setup of a typical compact antenna test range for EIRP calibration:


[image: image8]
Figure 5.2.3.3.1-1. CATR calibration system setup for EIRP

<<< End of Changes in Clause 5.2.3 >>>
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