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1
Introduction
Testing and calibration aspects is in clause 5.2.2.4 of the TR 38.810 [1]. Each test method including the baseline setup shall provide testing and calibration aspects. This contribution provides the testing and calibration aspects for a CATR at mmWave.
2
Proposal
Calibration Measurement:
The calibration measurement is done by using a reference antenna (SGH used in figure 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 loss (C↔A, as in figure 1) from the DUT to the measurement receiver (EIRP), and from the RF source to DUT (EIS) is calibrated out. This is done for both polarization so that LEIRP,and  LEIRP, are measured. Figure 1 presents a setup of a typical compact antenna test range for EIRP calibration:
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Figure 1. CATR calibration system setup for EIRP
EIRP Measurement:
The TX beam direction is found with a 3D EIRP scan (separately from each orthogonal polarization) with a grid that is TBD. The TX beam peak direction is where the maximum total component of EIRP is found.

1) Connect the SS (System Simulator) with the DUT through the measurement antenna with polarization reference PolMeas to form the TX beam towards the previously determined TX beam peak direction and respective polarization. 

2) Lock the beam toward that direction for the entire duration of the test.

3) Measure the mean power (Pmeas, ) of the modulated signal arriving at the power measurement equipment (such as a spectrum analyser, power meter, or gNB emulator).

4) Calculate EIRP by adding the composite loss of the entire transmission path for utilized signal path, LEIRP,, and frequency to the measured power Pmeas, 
5) Measure the mean power (Pmeas, ) of the modulated signal arriving at the power measurement equipment.

6) Calculate EIRP by adding the composite losses of the entire transmission path for utilized signal path, LEIRP, and frequency to the measured power Pmeas, 
7) Calculate total EIRP = EIRP + EIRP
TRP measurement

1) Connect the SS with the DUT through the measurement antenna with desired polarization reference PolMeas to form the TX beam towards the desired TX beam direction and respective polarization. 

2) Lock the beam toward that direction and polarization for the entire duration of the test. 
3) For each measurement point on the TBD grid, measure Pmeas,  and Pmeas, The angle between the measurement antenna and the DUT (Meas, Meas) is achieved by rotating the measurement antenna and the DUT (based on system architecture). 
4) Calculate EIRP (EIRPby adding the composite loss of the entire transmission path for utilized signal paths, LEIRP,, (LEIRP,) and frequency to the measured powers Pmeas, Pmeas, 
5) The TRP value for the uniform measurement grid is calculated using 
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Where N is the number of angular intervals in the nominal theta range from 0 to π and M is the number of angular intervals in the nominal phi range from 0 to 2π . 
The TRP values for the constant density grids are calculated using:
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where [image: image5.png]


 is the number of measurement points.

EIS Measurement:

The RX beam peak direction is found with a 3D RSRP scan (separately for each orthogonal polarization) with a grid that is TBD. The RX beam peak direction is where the maximum total component of RSRP is found.
1) Establish a connection between the DUT and the SS with the downlink signal applied to the -polarization of the measurement antenna 

2) Position the UE so that the beam is formed towards the measurement antenna in the RX beam peak direction

3) Determine EIS for -polarization, i.e., the power level for the -polarization at which the throughput exceeds the requirements for the specified reference measurement channel

4) Switch the downlink to the -polarization of the measurement antenna

5) Determine EISfor -polarization, i.e., the power level for the -polarization at which the throughput exceeds the requirements for the specified reference measurement channel

6) Calculate the resulting EIS for the total component 
EIS = [1/EIS +1/EIS]-1
3
Conclusion
Testing and calibration aspects for CATR have been highlighted in the contribution. 
Proposal: Agree on the above testing and calibration aspects for CATR to be added to clause 5.2.2.4 of TR 38.810.
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