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1. Introduction
In previous meetings it was agreed that NR mmWave devices will be tested OTA and that far field testing is the baseline. The criteria to determine the far field distance is still under discussion [1], in this paper we present our view on this topic.
2. Discussion
In previous meetings it was agreed that far field testing will be the baseline for mmWave device OTA testing. In the way forward agreed in RAN4 NR AH#1 [1], companies are invited to provide some analysis on how should the far field distance be determined.

As already discussed in previous papers, the far field distance is given by the equation: R > 2D²/λ where D is the antenna size. This equation is derived based on the fact that the phase difference between the center and edge of the antenna system (antenna array) should be less than π/8. As the device will be in its own casing during the tests and ground plane coupling also influences the antenna size, it is very difficult to know the exact antenna size to determine the right distance. A simple solution would be to use the largest device size(e.g. diagonal) as D, however, this would lead to a very large distance for which a prohibitively big chamber would be needed [2], [3].

In [3] it was suggested that there could be a few chamber sizes and the UE manufacturer could declare the distance to be used based on the design of the device. In order to control the testing cost and complexity, we believe that this is the best practical approach. The risk to this approach is that some manufacturer might choose a distance that is too short and measurements will not be accurate. It should be evaluated whether these inaccuracies could lead to devices passing the tests even though they would be failing in a true far field environment. 
The RF tests could be roughly categorized in 3 types:

1. EIRP – tests that imply measurements in the peak of the main beam (e.g. EIRP, Tx EVM, freq error, etc)

2. TRP -  tests that imply measurements of overall radiated power (e.g. spurious emissions)

3. EIS – Rx tests that imply measurement of sensitivity under different conditions (sensitivity, blocking, etc)

The measurement inaccuracies for each type of test could be investigated by measuring the same device at different distances. Based on these measurements, it could be evaluated whether there is any risk that low performance devices would pass any tests. 
Another possibility for larger devices would be to use a compact antenna test range(CATR). The test setup for such a chamber should also be studied further. 

3. Conclusion
In this paper we discussed the criteria to be used for determining the far field distance. In order to minimize the testing cost and complexity, we believe that a practical solution is for the UE manufacturer to choose the testing distance out of a few standardized options. It should be investigated whether this approach could lead to underperforming devices passing conformance tests by choosing a shorter distance than the true far field.
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