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< Unchanged Text Deleted >
< Beginning of Changes >
[bookmark: _Toc21086248]10.2.2.3	Plane Wave Synthesizer
[bookmark: _Toc21086249]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 an antenna array, or Plane Wave Synthesizer (PWS), capable of approximating a plane wave within a specified quiet zone in front of the antenna in a similar manner as the reflector in a CATR system. 
The principle of the Plane Wave Synthesizer is shown in figure 10.2.2.3.1-1:
[image: ]
Figure 10.2.2.3.1-1: PWS test system diagram
The PWS typically consists of two main components: the radiating elements arranged in the structure of an array and the feeding system. The architecture of the later depends on the adopted technology, e.g. it could be fed by a standard Beam Forming Network (BFN) or by an active system.
Using similar technique of setting the phase and amplitude of the 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 array.
The PWS can achieve far-field testing conditions in a Quiet Zone (QZ) as in the case of Compact Antenna Test Ranges (CATRs) it enables direct measurements of far-field AUT performance in a controlled indoor environment as an alternative to CATR.
[bookmark: _Toc21086250]10.2.2.3.2	Procedure
Stage 1 - Calibration:
The calibration measurement is done by using a reference antenna with known efficiency or gain values (e.g. SGH). 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, see figure 10.2.2.3.2-1) from the DUT to the measurement receiver is calibrated out. 
[image: ]
Figure 10.2.2.3.2-1: Tx range path loss calibration
1)	Path loss calibration E→A:
a)	Measure SGH (or other calibrated reference antenna) reflection coefficient separately at the antenna's connector with a network analyzer (or equivalent measurement equipment) to obtain ΓSGH.
b)	Measure cable loss from point E to input of SGH, call this LE↔SGH which is the equivalent of 20log|S21| from the use of a network analyzer.
c)	Calculate the combined total path loss from E→A by using the following expression:
-	LSGHcal = LE,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 D↔E cable.
3)	Measure path loss C→E with network analyzer LC→E = 20log|S21|.
4)	Calculate the test path loss compensation factor.  This is the total path loss between C↔A using the results from step 1c and 3. L =  LSGHcal  - LC→E.
Where ΓSGH is the reflection coefficient (or mismatch) seen at the SGH connector (S11 with a network analyzer).
Stage 2 - Measurement:
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 10.2.2.3.2-2. The manufacturer declared coordinate system orientation of the AAS BS is set to be aligned with the testing system.
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)	Measure mean power (Pmeas) at the measurement equipment (such as a spectrum analyzer or power meter) denoted in figure 10.2.2.3.2-2.
4)	Calculate EIRP, where EIRP = Pmeas + LC→A.
5)	Repeat steps 2-4 for all conformance test beam direction pairs and test conditions.
[image: ]
Figure 10.2.2.3.2-2: PWS setup for EIRP measurements
10.2.2.3.2A	Test Method limitations and scope
The maximum rated Power Density (PD) per section of the PWS area (e.g. dBm/cm2) might be restricted depending on the implementation. This Power Density at a specific reference plane can be calculated for each DUT as a function of the total radiated power, the test distance and the radiation pattern of the DUT.
< End of Changes >
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