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1
Introduction
With the Rel-14 NR Study Item [1] completing in March 2017, discussions of the scope of the NR work plan in general are expected.  This contribution summarizes the current status of the NR testability discussion and identifies several open issues.  This contribution further provides a problem statement and motivation for a separate Study Item to define the testing methodology of NR mmWave UE RF, RRM, and UE demodulation aspects.
2
Discussion

2.1
Testability status

The testability discussion during the SI focused primarily on UE RF (we note that base station testability for NR was addressed in the eAAS Work Item).  As part of this effort, the following aspects have been completed:

1. A baseline measurement setup has been agreed and captured in TR 38.803
2. A framework for handling alternate measurement methodologies has been agreed

3. Agreements on the coordinate system for UE RF testability have been captured and are under discussion during this meeting for further alignment

4. Potential agreements on the test interface for the UE RF test are under discussion this meeting for further alignment

Regarding RRM testability, progress has been slower due to dependencies on other working groups for agreements on NR system design.  As part of this effort, the following aspects have been completed:

1. It was been agreed to perform RRM tests in an over the air environment

2. Potential agreements on a baseline test setup for RRM are under discussion during this meeting for further alignment

3. Potential agreements on the test interface for the RRM test are under discussion this meeting for further alignment

No progress has been achieved in defining the UE demodulation testability aspects because the core physical layer specification for NR has not been completed.

The following open issues have been identified:

1. The far-field distance criterion should be defined for the baseline measurement setup; Whether different RF requirements may have different far-field distance criteria is FFS

2. Whether a standardized test interface is needed; if needed, what high level aspects can be identified

3. Which aspects of the baseline measurement setup can be simplified for the centre of beam measurement setup

4. Parameter terminology, measurement uncertainty budget, and test tolerances need to be defined
5. The RRM baseline setup needs to be reviewed after further core RRM agreements are made

6. A baseline measurement setup for UE demodulation needs to be defined
2.2
Motivation for a new SI
While the Rel-14 NR SI has defined the initial scope for testability topics, further progress on methodology definition for UE RF, RRM, and UE demodulation is needed for mmWave test systems.  In order to provide 3GPP guidelines on testing methodology for NR, the testability effort overall needs to be accelerated.
Recent experience with the MIMO OTA work item has shown that focused and data-driven efforts on OTA test methodology definition can yield results:  as an example, the down-selection of candidate methodologies for performance verification from four methods to a single method occurred in a span of 5 quarters during the Rel-13 MIMO OTA work item.  This progress was achieved in part due to a data-driven analysis of round-robin results and an aggressive schedule of online and offline meetings (13 offline conference calls were held).  It would be helpful to leverage this experience toward NR test methodology definition on a much more compressed timeline.
The potential scope of RRM and UE demodulation aspects may introduce significant complexity into the test methodology definition:  spatial distribution of signal sources inside the test chamber, emulation fading profiles, and emulation of mobility are all open aspects with serious challenges associated with them from the point of view of test system complexity and cost.
In summary, a focused approach to the testability topic for mmWave NR is beneficial to the overall progress of NR standardization and to the accelerated empowerment of test houses and developer labs to implement these test solutions.
3
Conclusions

It is proposed to create a new RAN4 Rel-15 Study Item to define the measurement methodology for mmWave NR UE RF, RRM, and UE demodulation aspects.  It is further proposed to adopt an aggressive timeline for the development of all necessary aspects of each measurement setup in order to align with the overall NR standardization work plan.
4
References
[1] RP-161596, “Study on New Radio Access Technology,” NTT DOCOMO, 3GPP RAN #73, September 2016
[2] TR 38.803, “Study on New Radio Access Technology RF and co-existence aspects,” Version 1.1.0, 3GPP RAN4 NR Adhoc #1, January 2017


