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Introduction
This contribution provides an extended description of the 2D Compact Range system presented in [1] as a natural extension of a compact antenna test range (CATR) and describes the calibration and measurements setups used in the Measurement Uncertainty budget detailed in [2].
[bookmark: OLE_LINK10][bookmark: OLE_LINK11]Background
As already described in [1], this holographic technique for OTA measurements replaces the CATR reflector by a Plane Wave Converter (PWC) to form a plane wave distribution by means of a bi-directional antenna array.
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Figure 2‑1: 2D Compact Range test system diagram

In order to synthesize plane wave field in the quiet zone, the PWC setting has to be found that defines the programmable configuration of RF components for each antenna path in the PWC antenna array, and depends on the test distance, QZ diameter, test frequency and power mode. The PWC setting is found within two stage process: field simulation and field calibration. The later includes a transfer function measurement between the PWC and a calibration antenna. 
Path Loss Calibration
After the PWC setting is finished, a typical range path loss calibration is performed to obtain the correction factor per frequency to be used during testing. In order to do so, the following path loss calibration procedures are used.
Tx path loss calibration
In order to minimize the measurement uncertainty due to the receiver/transmitter absolute accuracy, a relative measurement approach is used (as described in section G.4 in [6]). Further details on how the MU is calculated is provided in [2].
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 3.1-1, using a reference cable and a matching attenuator.
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Figure 3.1‑1: 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 3.1-2. 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. 
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Figure 3.1‑2: 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.

Rx path loss calibration
The path loss calibration for receiver tests follows a similar approach to minimize the measurement uncertainty due to the transmitter absolute accuracy, where a relative measurement approach is used (as described in section G.5 in [6]). Further details on how the MU is calculated is provided in [2].
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 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 B of the DUT positioner coordinate system. Realized gain of the reference antenna  in the direction towards PWC antenna is known.
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Figure 3.2‑1: 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.

EIRP Measurements
The following procedure is to be used for EIRP measurements using the PWC:
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 4-1. The manufacturer declared coordinate system orientation of the AAS BS is set to be aligned with the testing system.
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Figure 4-1: PWC 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) Measure  at the interface D which is the input of the measurement receiver.
4) Calculate EIRP value at the beam peak direction of DUT:


EIS Measurement
The following procedure is to be used for EIS measurements using the PWC:
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 5-1. The manufacturer declared coordinate system orientation of the AAS BS is set to be aligned with the testing system.
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Figure 5-1: PWC 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:


Conclusion
In this contribution, in addition to [1], an extensive description of the calibration and measurement procedures for the 2D Compact Range has been provided. It is proposed to consider the plane wave converter as an over the air method for measurement of radiated parameters of active antenna basestations.
Proposal: consider the plane wave converter as an over the air method for measurement of radiated parameters of active antenna basestations.
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