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1.
Introduction
There is renewed interest around near field systems for their promise to reduce the gap between regulatory facing core requirements and testability limits. These systems are also being investigated if they can take on a broader role, specifically if beam management of UEs remain negligibly impacted by a DL antenna that could be in the near field of UE. The primary impact is that the WF is spherical rather than largely planar.
In a WF [1], it was agreed that ‘If beam peak direction and UBF activation are performed based on FF method and then perform other TCs based on NF method, then the beam management study is not necessary’. In this contribution we share our views on the impact of spherical DL wavefront on beam management.

2. 
Discussion
The motivation for the study is captured in the WF [1] and will not be reproduced here.
2.1 
Study assumptions
We used the simulation assumptions in [1] as a guideline:

1. Antenna element beams were narrowed to reflect practical implementations

a. Half power beam widths reduced from 260/130 to 90/90 (deg).
b. Field was assumed to hold in array configuration in presence of other elements

2. 8x2 array, 3x5 beam positions
3. 2 equally competent arrays on opposite faces of a 6- sided box that is the UE
4. Field perturbation due to near field probe neglected

5. Field perturbation due to DUT fixturing neglected

2.2
Some observations

Figure 1 shows antenna beam coverage projected on the theta-phi plane, and assuming a far-field DL reference signal source. This is a ‘nominal’ condition that can be used as a reference to quantify the impact of spherical wavefront DL.
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Figure 1: Example antenna beam coverage using far field DL reference signal
UE optimum beam was determined for a near field probe to compare with beam choice in the nominal condition (far-field DL based beam choice). Figures 2 shows regions where incorrect beam choice is made, assuming zero positional offset of module relative to centre of coordinate system. 
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Figure 2: Incorrect beam choice locations for range = 0.1 m (left) and range = 0.2m (right)
Note that bulk of the incorrect beam choices are made in the regions with poor coverage. In the regions with good coverage, incorrect decisions seem to be made only at beam boundaries. The incidence of bad beam choice also reduces as the ‘near field probe’ recedes from the device. 
For the next phase of study, a module position offset of (0, 0.05, 0.10) m was introduced. Module position offset greatly exaggerated the differences in the fields created by each of the elements at the observation point.
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Figure 3: Incorrect beam choice locations for range = 0.2 m (left), range = 0.4m (centre) and range = 0.8m (right) for UE with module position offset of (0, 0.05, 0.10) m

The near field probe method can trigger incorrect beam choices with higher probability in a PC3 UE for large position offset between modules and centre of the coordinate system. The probability of incorrect beam choice also recedes as range length increases.
To quantify this effect, we compared the spherical coverage gain CDFs of the test UE as a function of different range lengths and two different module offsets. Figure 3 shows this effect.
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Figure 3: Effect on spherical coverage statistics for PC3, by range length(m). No module offset (left), Module offset (0, 0.05, 0.10) (right)
For PC3 UEs, there seems to only be mild perturbation of the spherical coverage CDF despite the dire beam choice predictions made in the study. This aspect needs to be studied further, as well as how to resolve for other power classes. 
Observation 1: Impact of non-spherical WF of the DL reference signal requires further study before general conclusions can be drawn for all power classes, and all reasonable packaging variants for each power class.
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