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1. Introduction

RF conformance requirements for the current and previous generations of mobile communication equipment according to 3GPP are specified with respect to the physical DUT (Device under test) antenna connector(s) [1]. Consequently, test methods and test environments have been specified with respect to the antenna connector(s) as the reference measurement point(s). 

3GPP NR radio equipment might no more offer physical access to antenna connector(s) and allow non-conducted RF conformance testing only. In that case [1] proposes to assume reference antenna(s) with a gain of 0 dBi. However, to test e.g. future NR directivity (beam forming) issues, in particular, this approach does not seem appropriate. Therefore, there is a need to specify alternative “in the air” RF conformance measurement reference points to allow unambiguous specification of NR RF conformance requirements, test methods and test environments, accordingly.
This contribution shall propose the definition of “in the air” 3GPP NR conformance measurement reference points.
2. Discussion
Various 3GPP NR RAN4 Tdocs (e.g. [2], [3]) have already identified a number of issues regarding non-conducted RF conformance testing, e.g. the need to specify suitable metrics and test environments. 
For the sake of traceability and repeatability of conformance measurements, there is a need to clearly specify the reference measurement points for each and every requirement that shall be assessed by measurements, too.
Up to now, 3GPP RF conformance testing could assume or require access to physical DUT antenna connector(s) as the reference measurement point(s) for testing purposes. If this is still valid for future 3GPP NR radios, the antenna connector(s) should be kept as the preferred measurement reference point. 

Proposal #1:
Keep antenna connector(s) as primary reference point for conformance testing, providing it is available for conformance testing purposes.

However, since some future NR radio equipment implementations might not provide access to antenna connector(s) any more, and the assumption of a 0 dBi reference antenna according to [1] instead does not apply due to wanted directivity, there is a need to define “in the air” located reference measurement points in order to allow appropriate RF conformance testing. This is the case in particular when no integrated measurements are required.

Thus, this paper proposes to consider 3 potential locations of “in the air” measurement reference points as follows:

1) Far Field location ( R > 2D²/λ )
This is the standard measurement point region for “over the air” measurements according to [4];
2) (Radiated) Near Field location ( λ/2𝜋 < R < 2D²/λ )
This reference point may imply near-field / far-field transformation algorithms, and would allow “desktop-sized” measurement setups;
3) Reactive zone ( 0 < R < λ/2𝜋 )
This reference point might be of interest to measure single antenna element parameters.
with R = distance of the reference measurement point from the DUT antenna(s), D = dimension of the DUT radiator [4], λ = carrier frequency free space wavelength.

Proposal #2:
Define “in the air” reference points for measurements when there is no antenna connector available, one for each of the following regions: far-field region, radiated near-field region, and reactive near-field region.

3. Conclusions

This contribution shares the following proposals with respect to the definition of RF measurement points:
Proposal #1:
Keep antenna connector(s) as primary reference point for conformance testing, providing it is available for conformance testing purposes.

Proposal #2:
Define “in the air” reference points for measurements when there is no antenna connector available, one for each of the following regions: far-field region, radiated near-field region, and reactive near-field region.
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