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Introduction
For frequencies above 6 GHz, the baseline for testing New Radio (NR) user equipment (UE) radio frequency (RF) requirements is over-the-air (OTA).
In order to perform OTA tests and measurements and achieve comparable results when measuring with different methods, it is necessary to sample the radiated beam pattern both on-center and off-center. Furthermore, a sufficient number of spatial sampling points shall be used for the performance evaluation and compliance assessment of specified beam patterns for single beam and multi-beam operation. 
Spatial beam patterns are usually measured inside an anechoic chamber where the device-under-test (DUT) is surrounded by one or more sensors/probes that measure the transmitted and/or received signal from certain directions.
A common method that serves to reduce measurement time is the use of multi-sensor/multi-probe setups. Such arrangements allow simultaneous measurement of multiple spatial sampling points and thus reduce the time needed for scanning a given region of space with a certain spatial resolution. This method may however face limitations when substantial differences in signal strength are to be measured in close proximity, e.g. the measurement of spatial nulls next to the main beam.
In such situations, an external beam pattern modification helps to separate certain measurement points in space in order to: increase the dynamic range; increase the spatial resolution with the same multi-sensor distance; or reduce measurement time because some radiation angles might be sufficiently sampled with fewer samples. 
Such external beam pattern modification can be achieved with diffractive and/or reflective means through the use of dielectric lenses or curved mirrors.

Rationale
In OTA measurements, e.g., radiated beam pattern characterization, probes are often distributed around the DUT. Using information about: the position of the DUT; the surrounding measurement probes; and about all distances between them, the beam pattern of the DUT may be measured, e.g., by rotation of the DUT and by measuring many spatial sampling points in a coordinated manner. Such methods are employed for antenna pattern characterization [1] using antenna measurements, i.e., antenna radiation pattern measurements that are measured OTA. In current 3GPP standards, e.g. Release 8-14, so called conducted measurements are standardized with reference to the antenna port. However, it is expected that for future communication systems the antenna connector as it is known today will become outdated. It is therefore expected that OTA measurement of both antenna and radio performance parameters will become mandatory in the future. This means that many measurements can only be done OTA, since no access to the antenna port is available and/or the antenna array consists of many individual elements that work in a joint manner. Furthermore, such antenna patterns might become very directive when using antenna arrays with many elements. 
Likewise, miniaturization of the antennas and of the device housing may require measurement of beam patterns everywhere around the device and for performance evaluation, with high resolution into specific directions. 
In addition, the carrier frequencies used for radio transmission define the distance between the DUT and the sensor/probe when the radio wave propagation can be assumed far-field which is often used for measurements. In order to reduce the size of the measurement chamber/system, measurements can also be performed in the so-called near-field and such sample points have to be transformed into a far-field equivalent. 
For various reasons, multi-sensor/multi-probe configurations have to follow cost and size/distance constraints of the sensors. This leads to a fixed spatial resolution in the angular domain since the positions of the sensors and the distance between DUT and sensors is fixed.
An external beam pattern modification element can support the measurement of adaptively widened beam patterns by appropriately adjusting the angular resolution of the measurement system and hence yield a reduction of measurement time in repeated measurement procedures.
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Figure 1: Left: Illustration of a measurement setup of a DUT surrounded by multi-sensors/multi-probes. The DUT produces a specific beam pattern to be characterized by OTA measurements. Middle: Illustration of an adaptive beam pattern modification element used in a measurement setup, e.g. by using a diffractive material between the DUT and the sensor/probe antennas of the measurement system.  In the illustrated example, a concave dielectric lens effectively widens the beam pattern. The angular resolution is thus increased at unchanged positions of the sensors/probes which are also better decoupled due to the distance between them. Right: Blue dotted lines define the region outside which the beam pattern will not be affected/modified. Green dotted lines show the region in which the beam pattern is modified in a specified manner. The green and blue regions define the affected and unaffected areas/regions of the beam pattern modifying element.
Observation: Using a beam pattern modification element like dielectric lenses might reduce OTA complexity in terms of required probes.
Proposal: Consider to further study a beam pattern modification feature to improve OTA testing.
Conclusion
This document shall motivate the use of beam pattern modification elements in OTA testing.
Observation: Using a beam pattern modification element like dielectric lenses might reduce OTA complexity in terms of required probes.
Proposal: Consider to further study a beam pattern modification feature to improve OTA testing.
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