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1. Introduction
In this contribution we discuss further aspects of the NR test case workplan in RAN4
2. Discussion

At the highest level, it is possible to identify different types of tests which can be developed – for example

· FR1 tests: We expect that FR1 tests will be performed using conducted connection to the UE, so from that point of view are somewhat similar to LTE tests. We observe that the current level LTE test coverage has taken many releases and person-years of standardization effort, whereas many of the corresponding features for NR will be introduced already in release 15. Hence, it should be understood that developing (e.g. standalone) FR1 tests may be less technically challenging than other areas of RRM testing but nevertheless, the needed effort is very significant. Another challenge is that FR1+FR2 (such as CA) will need to be developed to operate fully OTA, so there will ultimately be a need to develop OTA tests even for FR1 functionality.

· FR2 tests: FR2 tests are expected to be OTA tests. While the testability study item has made some significant progress in discussing the suitable test environment, there will still need to be significant technical discussion on “how to do the testing?” before the test case development can progress. For example, the RSRP definition in NR FR2 necessarily includes UE RX antenna gain in measurement reports. So, even if the OTA environment and electromagnetic field strength of test signals is well understood, RAN4 still needs to discuss the nominal RSRP that a UE shall validly experience and report. Another example of a necessary discussion is how spatial aspects will be reflected in test cases. For example, given the RAN4 discussion in core requirements on RX beam sweeping, it seems important to verify that UEs can detect SSBs coming from different directions of arrival than the serving cell but exactly how to test and what cases should be looked at is a matter for further discussion. Yet another aspect to be discussed is the test equipment TX beam configuration, for example which SS blocks are transmitted in an SS burst, and how they are beamformed.

· NSA tests: NSA tests for EN-DC can cover different aspects, such as verifying the NR requirements are met, and either jointly, or in separate tests verifying that LTE RRM functionalities are being performed correctly. In all EN-DC tests, there will need to be an LTE PCell so even though an NSA test might verify a “common” functionality such as NR PSS/SSS detection, the actual test case description and cells configured will need to be different.

For EN-DC OTA testing (e.g. EN-DC for LTE + FR2) it has also been discussed that a conducted connection for the LTE radio is not possible in an OTA chamber. Therefore, OTA testing of LTE also needs to be discussed within the context of at least providing a test signal for the PCell.

· SA tests: SA tests would also need to cover different configurations for NR, such as verifying requirements in single carrier and NR-CA configurations.

· Late drop features: As discussed in June plenary, a late drop will be introduced. The key points for the late drop according to the agreed exception sheet [1] are: 

	For SA (Option 2) only:
· NR-NR Dual connectivity aspects
· synchronous mode from physical layer aspects;

· Band combination(s) for FR1 + FR2;
· MCG fully in FR1 and SCG fully in FR2

· Common radio protocols and network interfaces applicable to both synchronous and asynchronous mode of operations.
For other options:
· NR-E-UTRA DC via 5G-CN where the NR is the master (Option 4 series)
· E-UTRA-NR DC via 5G-CN where the E-UTRA is the master (Option 7 series)
…

· RAN4

· Option 4:

· Add the requirements/UE behaviour in the RRM specifications for both NR and LTE
· Add the requirements based on RAN1 new design, if any


In Option 4/4A, the gNB is connected to the NGC with Non-standalone E-UTRA.  The E-UTRA user plane connection to the NGC goes via the gNB (Option 4) or directly (Option 4A).

In Option 7/7A, the eLTE eNB is connected to the NGC with Non-standalone NR.  The NR user plane connection to the NGC goes via the eLTE eNB (Option 7) or directly (Option 7A).

From an RRM perspective, one main difference would be NSA operation with NR cells in the MCG and LTE cells in the SCG. Hence there could be an NR PCell/SCells and LTE PSCell/SCells.

Also, as NR-NR synchronous dual connectivity will be introduced there will be a need for requirements covering both NR PCell and NR PSCell.

From a test case point of view, it would not be possible to develop test cases for late drop features until the corresponding core spec is available. This points to also having a “late drop” of RRM test cases for release 15, covering the late drop features and coming after December 2018.

In many cases the basic purpose of a test may be the same, but the test configuration and requirements are quite different between different modes of operation such as NSA, SA, and frequency ranges. By test purpose we mean, for example, verification of a requirement such as intrafrequency NR L1 measurement period. By test requirement we mean for example, how the requirement is scaled and whether it is FR1 or FR2 requirement. By test environment we mean aspects such as how many cell(s) are configured and whether an LTE PCell needs to be provided.

Proposal 1 : RAN4 starts to develop RRM tests for NSA and SA operation including FR1, FR2 and FR1+FR2

2.1. Parameters to consider for tests

It is possible to identify at least the following generic parameters which need to be decided for each test. In addition, individual tests may need to have specific parameters considering the details and the test purpose
Proposal 2: For each planned test, RAN4 identifies at least the following NR parameters
· Phase: I or II
· Configuration: SA or NSA or both
· Type of tests e.g. delay, accuracy etc.
· Radio conditions: AWGN or fading
· Number of cells: one or more 
· Subcarrier spacing (e.g. for SSB, PDSCH,&PDCCH)
· Bandwidth
· DRX and non-DRX
· Direction of arrival of signals (any OTA test).
· SSB periodicity e.g. 20 ms
· Number of beams: Lmax =4 (sub-3), Lmax = 8 (3-6 GHz), Lmax = 64 (mmwave)
· FR: FR1, FR2 or both
Considering that for sub 6GHz, both FDD and TDD tests will need to be developed, we recommend using generic duplex mode as a test case parameter.

2.2. Specification impact

In our understanding, RAN5 would like to develop new specification(s) which contains all test cases related to NR, regardless if they are testing NSA or SA functionality. This is in contrast to the RAN4 approach, whereby parts of the core requirements for NSA are contained in 36.133

Proposal 3: Tests covering NR functionality are included in 38.133, including EN-DC
2.3. OTA tests

OTA tests are needed, at least for the following cases

Proposal 4: OTA tests are developed for 
· FR2 SA operation

· FR1+FR2 SA CA operation

· NSA LTE + FR2 operation

· NSA LTE + FR1 + FR2 operation (subject to discussion on number of cells)
2.4. Timeplan

Proposal 5: The following workplan is adopted

RAN4 1807AH

· Agree FR1 NSA phase 1 test case list
· Agree FR1 SA phase 1 test case list
· Agree FR1 NSA phase 1 test case list
· Agree FR1 SA phase 1 test case list

RAN4 #88

· Agree FR1 NSA phase 2 test case list
· Agree FR1 SA phase 2 test case list
· Agree FR1 NSA phase 2 test case list
· Agree FR1 SA phase 2test case list
· Review initial phase 1 test case drafts

RAN4#88bis

· Agree phase 1 test case CRs

· Review initial phase 2 test case drafts

RAN4#89

· Agree phase 2 test case CRs

· Discuss testing for late drop features

RAN4#90

· Agree late drop test case list

3. Conclusion

Proposal 1 : RAN4 starts to develop RRM tests for NSA and SA operation including FR1, FR2 and FR1+FR2

Proposal 2: For each planned test, RAN4 identifies at least the following NR parameters
· Phase: I or II
· Configuration: SA or NSA or both
· Type of tests e.g. delay, accuracy etc.
· Radio conditions: AWGN or fading
· Number of cells: one or more 
· Subcarrier spacing (e.g. for SSB, PDSCH,&PDCCH)
· Bandwidth
· DRX and non-DRX
· Direction of arrival of signals (any OTA test).
· SSB periodicity e.g. 20 ms
· Number of beams: Lmax =4 (sub-3), Lmax = 8 (3-6 GHz), Lmax = 64 (mmwave)
· FR: FR1, FR2 or both
Proposal 3: Tests covering NR functionality are included in 38.133, including EN-DC
Proposal 4: OTA tests are developed for 
· FR2 SA operation

· FR1+FR2 SA CA operation

· NSA LTE + FR2 operation

· NSA LTE + FR1 + FR2 operation (subject to discussion on number of cells)
Proposal 5: The following workplan is adopted

RAN4 1807AH

· Agree FR1 NSA phase 1 test case list
· Agree FR1 SA phase 1 test case list
· Agree FR1 NSA phase 1 test case list
· Agree FR1 SA phase 1 test case list

RAN4 #88

· Agree FR1 NSA phase 2 test case list
· Agree FR1 SA phase 2 test case list
· Agree FR1 NSA phase 2 test case list
· Agree FR1 SA phase 2test case list
· Review initial phase 1 test case drafts

RAN4#88bis

· Agree phase 1 test case CRs

· Review initial phase 2 test case drafts

RAN4#89

· Agree phase 2 test case CRs

· Discuss testing for late drop features

RAN4#90

· Agree late drop test case list
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