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1
Introduction
The study item on NR test methods [1] includes scope for defining the test interface aspects relevant to the three baseline measurement setups (RF, RRM, and demodulation). An appropriate clause for agreements on this topic has been set aside in TR38.810 [2].

This contribution provides input on the test interface topic.
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Discussion
In legacy LTE conformance testing specifications (such as 36.508, 36.509, 36.521-1) test modes and test interfaces for test-related messaging have been defined in a somewhat adhoc manner, resulting in a somewhat unwieldy structure.  Furthermore, all test-related messaging is exchanged between the test equipment and the UE via an LTE link.

For the NSA NR case there is an opportunity to re-use the LTE link not just as the control carrier in the LTE-NR dual connectivity link but also as the reliable test interface between the DUT and the test equipment.  As outlined in [3], such a link for the test interface messaging is robust and may allow for test method optimizations in terms of the number of measurement antennas that need to be used in the test.  With the potential benefit of reduced measurement time overall, an early definition of the test interface for NR can benefit the industry in the long term over the entire span of NR releases.
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NOTE 1: The network test system (NTS) can be an integrated solution encapsulating NR BS emulation and the test interface RAT or two networked stand-alone units controlled by software

NOTE 2: The test interface (TI) defines the link between the network tester and the DUT over which test interface messages (TIM) are exchanged; the connection may be over the air or via cable

NOTE 3: The NR test scenario execution is defined over the air interface between NTS and UE

NR test scenario execution
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Figure 1: NR test interface over separate RAT

For the SA NR case two possibilities for the test interface exist: if the UE implements LTE or some other sub-6 GHz wireless technology, the test interface can utilize this link in the same way it is proposed for the NSA NR case.  If the SA NR UE implements NR only, then the test interface could be supported via the sub-6 NR bands in order to improve the robustness of this link.  The fallback for all of these cases is a test interface over the mmWave NR link which is under test.

In practice, different test connection methods can be applied for NR TI and NR test scenario execution:  both NR TI and test scenario use OTA method or NR test scenario uses OTA method and TI uses a conducted method.  Other approaches are not precluded.

The high-level functions of the NR TI are to provide test assistance information to the UE and to provide test feedback modes.  Test assistance information can be information elements related to UE configurations, test scenario triggers delivered to the UE in a reliable manner, or others.  Test feedback activation may include test equipment instructions for the UE to collect various statistics (such as BLER, lower-level measurement statistics, or others) or test equipment instructions for the UE to provide feedback or reports.
Specifically related to UE RF testability, such a test interface can significantly improve the robustness of potential fixed beam and swept beam RF test cases.  With both the emulated gNB and UE potentially sweeping narrow beams in such test procedures, a reliable test interface between the test equipment and the UE is beneficial.

Proposal 1: RAN4 should collect proposals on how to control the UE during NR RF tests and define, at the high level, the potential testing interface between the test equipment and the UE.
3
Conclusion

This paper has addressed the topic of test interface definition and has made the following proposal.
Proposal 1: RAN4 should collect proposals on how to control the UE during NR RF tests and define, at the high level, the potential testing interface between the test equipment and the UE.
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