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1. Introduction

During 3GPP RAN4 NR#2, a way forward for 5G NR UE testability was approved [1]. It was agreed to propose new test concepts, procedures, and MU elements for the ripple test of a test range at mmWave.

This contribution is proposing to use a directive antenna such as SGH for ripple test at mmWave. 
2. Background
TRP and TRS type of OTA measurements are integral quantities and are the figure of merits used for characterizing the full TX and RX line ups for 2G, 3G and 4G UE.

TRP is the UE max power spatially averaged over the 3D EIRP pattern while TRS is the UE sensitivity spatially averaged over the 3D EIS pattern.
For such type of measurements, the quality of the Quiet Zone for the system setup is measured by using a dipole/loop for V/H polar. The use of such type of probe antennas is due to the fact that the directivity (around 2.2dBi around the resonance frequency) is comparable with the directivity of the UE antenna/s.
Probe antenna directivity is playing an important role when measuring the multiple reflections, room scattering and DUT positioner scattering. The concept of the Quiet Zone does exist regardless of the testing methodologies being used, direct Far Field, Compact Antenna Test Range, or Near Field. The way is measured might be different.

2.1
Reflections

Reflections occur when:
· A portion of the transmitted signal is reflected by the receiving antenna back to the transmitting and reflected by the transmitting antenna to the receiving antenna

· A portion of the transmitted signal is reflected off the absorbers or other structures in the measurements anechoic chamber before being received by the receiving antenna

· A portion of the signal either received or transmitted by DUT is scattered from the DUT mounting structure especially for low directive DUT

The above quantities can be estimated by probing the Quiet Zone of the test range and calculate the standard deviation.

3. Probe Antenna 
For 5G UE at mmWave, the UE antenna would be one or more antenna array systems with 4 to 8 elements. It means that the whole antenna array directivity would be in the range within 7-10dBi. Assuming that the same philosophy used for selecting the dipole as probe antenna for SISO and MIMO test ranges would be used here, we do propose to use an horn antenna for field probing the Quiet Zone.
Figure 1 does show the directivity vs frequency for an SH4000:
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Figure 1. SH4000 Directivity Vs Freq
The gain and efficiency of this antenna is not considered since the ripple test is measuring the deviations in the measured antenna pattern caused by reflections within the measurement anechoic chamber.
4. Conclusion

Proposal. Use a standard horn (SH) antenna for field probing the Quiet Zone at mmWave
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