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1 Background

In this brief contribution we discuss far-field measurements of EVM at a minimum output power level verified in terms of TRP. Transmit signal quality and power control requirements apply down to the minimum output power level. These are verified in the beam peak in the far-field, but it may be difficult to verify with sufficient accuracy that the UE is actually at its minimum output power level at the same measurement distance. 
2 EVM measurement subject to a TRP level
One way to circumvent the measurement problems at minimum output power is to measure the EIRP in the the beam peak atr the requisite far field-distance but verify that the UE is actually at is minimum power at a closer distance assuming a beam-locked mode.
We first recall the following from [1]: EIRP is a parameter defined in the far-field region, which sets requirement on the distance at which EIRP can be measured with known uncertainty. However, there are means to measure TRP based on EIRP samples in the near-field region (outside the reactive near-field region) by using the concept of probe compensation. The probe compensation takes care of the measurement antenna impact with respect to the fact that the wave is not plane. TRP, the total radiated power through the whole sphere area, does not depend on the distance between the test object and the measurement antenna. This means that for TRP, the distance between the test object and measurement antenna can be considerably less than the far-field criteria for a specific frequency and test object size. 
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Figure 1: distance to a test object

Using the concept of probe compensation TRP can be measured closer to the test object in the region:
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where  is the wave length in meters and D is the maximum linear dimension of the antenna aperture in meters. In Figure 2, the limit between reactive near-field and radiative near-field is plotted in red and the limit between radiative near-field and far-field is plotted in blue for 28 GHz. 
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Figure 2: Distance to test object in the near-field and far-field regions
Next, we observe that for a typical UE form factor (test object size) and antenna area, the measurement distance for the TRP mearement can be considerable smaller than that needed for the beam peak measurement near maximum EIRP. It is easier to measure TRP from a measurement-system link budget perspective (with appropriate tolerance). This suggests the following:

1. configure the UE in a beam-locked mode

2. measure the EVM in the main beam (or any other requirement verified in the main beam)
3. measure TRP in the radiative near field to verify that the UE is at the minimum output power 
This procedure is likely more feasible for a UE since the antenna area is smaller than that for a BS. It must also be verified that the UE is maintained in a beam-locked mode throughout the measurement, and that the test configuration remains the same.
The procedure might also be feasible for other tests such as power-control accuracy, e.g. verify that measurements in the beam peak corresponds to a given power level (e.g. min power) specified in terms of TRP.

3 Conclusions
For measurements of EVM in the beam peak at the minimum output power level (in terms of TRP) the following procedure might be feasible:
1. configure the UE in a beam-locked mode

2. measure the EVM in the main beam (or any other requirement verified in the main beam)
3. measure TRP in the radiative near field to verify that the UE is at the minimum output power. 
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