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Introduction
An alternative UE OTA testing principle to full spherical probing is here presented for discussion. The suggested method applies to TX/RX performance tests (EiRP/EiS) of range 2 UE´s only and ought to offer a substantial reduction of testing time. Furthermore the black box approach MU problem [1] and [2] might to some extent be reduced by the proposed testing principle however here not precluding the white box approach to be adopted.


Testing principle
The UE is configured to sequentially and repeatedly scan all its beams, if applicable, one array after the other. In case the UE is a smartphone only two testing positions, portrait and landscape modes, are proposed for test at free space. For other form factor UE´s their intended use positions to be adopted in the testing chamber. Secondly only a defined number of samples within a limited solid angle are measured in the testing chamber, preferably located over the horizon (0°<ϴ<90°) and at a sweep width in azimuth of for example φ=±60°, all details are FFS, see figure 1. Probe switching is at a slower pace than the beam scanning speed such that the average EiRP/EiS over all beams are captured. Herewith a quick way to characterize coverage performance of an UE at its anticipated maximum power/sensitivity direction in space is proposed. It is here assumed UE´s are designed for either an as omnidirectional coverage as possible or are optimized for over the horizon, backwards/upwards radiation at their typical use positions.

Motivation
A motivation for the proposed limited swept testing area can be explored from published material [3] and [4] on wave propagation properties behind for instance a human body or other obstacles where the radiation decay is substantial at mm-waves, see figure 2. The usefulness of characterizing EiRP at directions likely to be obstructed by objects such as the human body of the user can therefore be questioned. It ought therefore to be sufficient to specify OTA performance requirements for the proposed sector in space only.
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Figure 1. Anechoic chamber UE total scan far-field EiRP/EiS measurements at a limited coverage area of the sphere, e.g. 120° in azimuth and 90° in elevation. One portrait mode and one landscape mode position is proposed as sufficient. Here only portrait mode illustrated.
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Figure 2. 2D representation of the 3D radiation pattern captured around the user in browsing mode. The blue, weak, area corresponds to radiation behind the user. This UE has an omnidirectional top mounted antenna. This is at 15 GHz, courtesy by MVG.


Conclusion
It is proposed only a portion of the entire sphere is tested for UE OTA performance while the UE repeats total scan and is motivated by the severe loss of mmWave radiation behind obstacles typically present nearby an UE.
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