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Introduction
There has been multiple contributions [1, 2] and discussions regarding the importance of measurement distance and phase error when making 5G NR measurements, but a phase validation procedure or its effects on the measurements is still pending for the IFF method. While the amplitude variations within the QZ are measured with the QoQZ procedure and its effects on Tx measurements are accounted for in the MU budget, the effects of phase error in the Rx measurements are still unknown.
Discussion
According to [3] the assumption is that a CATR transforms a spherical wave is into a plane wave within the desired QZ, as seen in Fig.1.
[image: ]
Fig.1 Compact Range – working principle
Due to reciprocity this concept applies to Tx and Rx measurements, therefore the spherical wave is transformed into a plane wave at the MA for Tx measurements, and at the DUT for Rx measurements.
In order to meet this requirement the following parameters are considered when designing a CATR:
· Quiet Zone
· Focal Length
· Offset Angle
· Feed location
When the system is properly designed, manufactured and characterized, the plane wavefront (uniform amplitude and phase) is guaranteed within a certain cylinder volume. 
This contribution shows the effect that small alignment deviations will cause on the amplitude and phase uniformity within the quiet zone.
Measurement System
For these contribution, the ETS-Lindgren AMS-5705 chamber (2.5m x 1.5m x 2.2m) was used (Fig.2). This is a mobile Indirect Far Field system with a 30cm QZ, that uses the EMQuest Antenna Measurement software for its data acquisition and analysis.


[image: ]
Fig. 2 AMS-5705 5G CATR


Measurement Results
As mentioned previously, when the chamber is properly designed a plane wave is guaranteed within a certain volume, but small errors in design or manufacturing are not necessarily detectable by the current QoQz procedure, as the amplitude within the QZ is not as sensitive to alignment errors. 
In Fig. 3 we can see an example of the amplitude variations within the QZ (<1dB) for multiple frequencies in FR2.
[image: ]
Fig. 3 QZ amplitude variation for multiple frequencies

If we make small changes to the focal point, simulating small errors in design or manufacturing, the amplitude variation caused by shifting the feed antenna alignment is relatively small. The amplitude variation across the QZ is still within <1dB.

[image: ]
Fig. 4 QZ amplitude variation for a different focal point.

By looking at these results we can assume that the chamber design has met the requirements mentioned in [3], as the chamber shows very good uniform amplitude within the QZ. In the case of phase, we also need to make sure the phase is uniform across the QZ. This can be check using a phase validation test.
In Fig. 5 we can see that with a good chamber design the phase requirements can also be met within the QZ.

[image: ]
Fig. 5 QZ phase variation within the QZ

Contrary to what we have seen previously with the amplitude measurements, small differences in chamber alignment can have a big impact on the phase uniformity within the QZ, as shown in Fig. 6 when the feed antenna was not in the correct focal point, even though Fig. 4 showed that for this configuration the amplitude variations are still acceptable.

[image: ]
Fig. 6 QZ phase variation for a different focal point


Conclusion
[bookmark: _GoBack]In this contribution we have shown that the IFF system could be very sensitive to misalignments caused by improper design, manufacturing tolerances, or regular use. Although the amplitude within the QZ remains relatively uniform for small errors in the system, that is not the case with the phase uniformity, therefore the need to have a phase validation procedure, and a good understanding of the effect of phase error on the receiver and its impact on MU.
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