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1 Introduction
At RP#78 in December, the release 15 NR BS RF specification 38.104 was approved. Several issues remain outstanding for the core specification, and will be discussed in this meeting alongside necessary corrections and improvements to the first version of the specification text. In parallel to NR, the eAAS CR to 37.105 was approved, implementing OTA 1-O requirements for E-UTRA in 37.105.

Although NR work on standalone progresses during the spring, standalone operation does not have a large impact on the BS RF specification. Thus, the not inconsiderable task of developing a conformance specification 38.141 will progress during the coming meetings. In comparison with almost all previous work items and technology generations, the task of developing a conformance specification for NR will be a larger amount of work because of the combination of introduction of a new waveform, a large amount of flexibility with different bandwidths, SCS etc., introduction of OTA testing and operation in two frequency ranges with quite differing characteristics. Work on NR conformance will begin in Q2. Work on eAAS conformance begins in the current meeting.
This document aims to discuss at top level the work needed for NR conformance in order to examine the synergies of NR in FR1 and even FR2 with eAAS for E-UTRA.

2 Discussion
2.1 General overview of conformance work
The NR conformance work will need to encompass a number of activities as follows:
Development of a test scope, test configurations

The NR specifications provide a very flexible toolbox for meeting both known and as yet unknown use cases in the 5G era. The RAN1 specifications imply as many as 600 RRC parameters, which implies a large degree of configurability on the basestation too. Although many configuration options do not directly impact BS RF, the options for configuration of channel bandwidths, multiple carriers, multiple numerologies, UL waveform options etc. need to be thought through carefully in order that a set of test configurations that provide reasonable test coverage without requiring excessive test time can be established.
Development of a set of test models and FRCs

For both conducted and OTA testing, test models and FRCs are required, considering the new NR frame structure with associated differences in RS structure etc. FRCs must be simulated in order to quantify their SINR operating point; this activity is already underway. Test models must also be considered carefully and simulated in order to ensure that the waveform properties are representative and realistic.
Enumeration and detailed description of vendor declarations

Even more than E-UTRA, vendor declarations of basestation functionality and capability will be needed for NR due to the extensive flexibility of the core functionality and wide variety of implementation possibilities. The vendor declarations need to be enumerated and described in the conformance specifications.

Development of conducted tests for FR1

FR1 core requirements include the 1-H and 1-C requirement sets, which are assessed using conducted testing. In the conformance specifications, conducted test procedures need to be specified and test tolerances elaborated, which in general differ from the OTA procedures and tolerances (but are similar to existing conducted conformance). It is expected that much of the E-UTRA conformance description will be re-usable for the conducted testing, although some review will be required due to the introduction of new bandwidths, sub-carrier spacing and bands.

Development of OTA tests for FR1 & FR2

For both FR1 and FR2, OTA tests need to be developed for all of the core requirements. For FR1, there is a parallel need to develop OTA tests for E-UTRA in 37.105. The NR core requirements are broadly similar to the E-UTRA core requirements but differ in detail due to the different RAT (bandwidths, SCS, SU etc.). Care must be taken that the conformance test descriptions remain as aligned as possible between the 37.105 specification and 38.104; in particular taking into account that a multi-standard LTE-NR specification will eventually be needed for FR1.
Although there is no E-UTRA specification covering FR2, the FR2 OTA tests for NR are likely to have similarities with FR1 test descriptions and by extension AAS; thus, there is a need to ensure continuity between FR2 OTA test descriptions and those for FR1 and eAAS.
Development of test procedures and test tolerances for FR1 OTA testing

For FR1 OTA testing, there is a need to assess a selection of test facilities that are suitable for testing the core requirement, elaborate test procedures and calculate measurement uncertainty budgets in order to derive test tolerances. Provision should also be made for the inclusion of new methods as the need arises. For NR, the activity is pretty much the same as is needed for E-UTRA AAS.

Development of test procedures and test tolerances for FR2 OTA testing

For FR2 OTA testing, there is a similar need to assess what kind of test facilities are suitable along with associated uncertainties. Although the FR2 frequency range is different, it is expected that the test methods as well as the basic principles and contributions to the measurement uncertainty budgets will be similar for comparable requirements between FR1 and FR2, even though the values will differ. Thus, FR2 assessment should be aligned to and take consideration of the approaches adopted for FR1.

Specification text development
There will of course be an extensive amount of work required for drafting the conformance specifications.

2.2 Synergies towards eAAS

As discussed in the section above, for the OTA testing tasks there is an extensive synergy with the conformance work for eAAS, which will take place in parallel. For FR1, thee analysis of measurement uncertainties will be the same for E-UTRA and NR, and the test descriptions very similar. NR FR2 MU evaluation should relate to the methods used for FR1 for the same requirement.
To avoid splitting discussions on conformance between eAAS and NR, we propose that all discussion on FR1 test facilities and measurement uncertainties are handled within the eAAS WI. Futhermore, development of OTA test descriptions should first begin within eAAS, but then as soon as eAAS test descriptions are available these should be used as a basis for NR. In some cases, this progression may take place within a single WG meeting; enabling this implies focusing on stabilizing and approving eAAS text with sufficient time remaining for approving NR in the same meeting.
Furthermore, it is proposed that FR2 uncertainty budgets for each core requirement are discussed after the analysis needed for the corresponding requirement in FR1 has been discussed.

Whilst eAAS is discussing OTA measurement uncertainties and test procedures, the NR conformance work can focus on the development of the conducted conformance, the test models and FRCs.
Proposal 1: Begin by discussing OTA test descriptions, MU etc. in eAAS, whilst developing conducted test descriptions, test models, FRCs etc. in NR

Proposal 2: Once test descriptions are available for eAAS, use these as a basis for NR OTA test descriptions (potentially within the same meeting)
Proposal 3: Start evaluation of FR2 MU for each core requirement after there has been some discussion on the FR1 approach and contribution budget for the corresponding requirement.

2.3 Prioritization of OTA testing analysis
The introduction of BS OTA testing implies an extensive amount of work to understand OTA test procedures and develop suitable test tolerances. For efficient discussions, it is useful for companies to analyse and submit on different requirements in parallel, as opposed to different companies contributing on different requirements. To facilitate this, we propose a prioritization of the OTA requirements, taking into account which requirements are needed for input to regulators.
1. In-band power requirements (EIRP, TRP) – FR1, FR2
2. In band unwanted emissions (SEM, ACLR) – FR1, FR2
3. Out of band unwanted spurious emissions – FR1, FR2

4. Out of band RX blocking – FR1, (FR2 after core ready)

5. RX sensitivity – FR1, FR2

6. Co-location related emissions requirements – FR1

7. Co-location related blocking requirements – FR1

8. TX signal quality – FR1, FR2

9. TX intermodulation – FR1

10. TDD OFF (FR1)

11. In band receiver blocking – FR1, FR2

12. Out of band blocking – FR2

13. Receiver ACS – FR1, FR2

14. Receiver dynamic range, selectivity – FR1, FR2

15. TDD OFF (FR2)

16. Co-location emissions requirements (FR2 if/when core ready)

17. Co-location blocking requirements (FR2 if/when core ready)

It is proposed that 1-9 are discussed as first priority at this and RAN4#86bis
Proposal 4: Adopt a prioritization of the development of OTA requirements in order to coordinate contributions.
3 Conclusion

Proposal 1: Begin by discussing OTA test descriptions, MU etc. in eAAS, whilst developing conducted test descriptions, test models, FRCs etc. in NR

Proposal 2: Once test descriptions are available for eAAS, use these as a basis for NR OTA test descriptions (potentially within the same meeting)

Proposal 3: Start evaluation of FR2 MU for each core requirement after there has been some discussion on the FR1 approach and contribution budget for the corresponding requirement.

Proposal 4: Adopt a prioritization of the development of OTA requirmeents in order to coordinate contributions
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