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Introduction
In this contribution we discuss the further work to be done on RRM testing during the first half of 2019. There are tasks related to phase IV test cases and more significantly for phase 1-III maintenance, especially in the OTA area.
Discussion
Phase IV test cases
Initial discussions on phase IV RRM tests took place in RAN4#90, with the following relevant agreements [1]
Table 2: Phase IV
	Test case number
	Test purpose
	Note
	Responsible company

	41
	SA SFTD delay and interruption
	Only for measurement before LTE PSCell addition in NE-DC
	TBD

	42
	TCI state switch delay
	
	

	NOTE: Additional test cases in Rel-15 to verify requirements being defined or expected to be defined can be included in future.



Table 2 on Phase IV tests can be further updated in future meetings:
Time plan: Phase IV time plan to be further discussed in  Feb meeting. Tentatively the first draft in RAN4#90bis and final CRs in RAN#91. 
At the time of RAN4#90, it was anticipated that most phase IV tests would be for late drop features (NR/NR DC and NE-DC), hence the agreement that the time plan should be further discussed in February (RAN4#90). In December 2018, it was agreed in RAN plenary that the late drop core work would continue until June 2019, and the performance work should be done during the second half of 2019. Based on this, we do not think it is meaningful to discuss late drop testing until 2H2019. The remaining content of phase IV is rather minor (two proposed test case areas) such that it would be possible for interested companies to provide drafts and CRs for the tests without a formal phase IV test case development. Phase IV can then remain open for late drop features during 2H2019.
Proposal 1 : Tests 41 and 42 are developed by interested companies with first drafts in RAN4#90bis and final CRs in RAN4#91
[bookmark: _Hlk534970733]Proposal 2 : Phase IV RRM tests for late drop features can be developed in 2H 2019
Phase I – Phase III test case maintenance
  FR1 tests
Phase I – III tests for both EN-DC and SA FR1 operation are mostly complete. Naturally some maintenance CRs may be required to address aspects such as missing test parameters, errors and TBDs in tests but this can be regarded as “business as usual” and detailed planning of the tasks is not necessary.
  FR2 tests
There are still several TBDs in the tests, and significant discussion is needed to complete the OTA test methodology. We anticipate that most of this discussion can take place on a generic level, with the outcome being CRs to the existing phase I, II and III tests for FR2.  As this contribution is for planning purposes, we identify and highlight the open issues. Our views on proposals to address open issues are contained in companion contributions.
The NR testability study item was concluded in RAN82. Nevertheless, the testability SI provides different options for OTA testing, and RAN4 needs to decide the specific configurations to use in each RRM test. Considering the technical report for the SI, we think that at least the following significant decisions need to be made regarding the test cases:
1) [bookmark: _Hlk534725030]Determine test scenario(number of AoA) for each test case. Good progress was made on this in RAN4#89 with agreements for many test cases except 7,9(SSB based RLM for EN-DC and SA respectively) and 29A (Beam management: L1-RSRP reporting in non DRX
	Agreements on number of AoAs in Phase I and Phase II RRM tests in Rel-15:
· Test case scenarios 1 and 2 will be done with 2AoA in non-DRX.
· Test case scenarios 7, 9 and 29A in non-DRX need further analysis whether 2AoA is necessary.
· Whether test case scenarios 7, 9 and 29A with 2AoA are needed can be further discussed in Q1 based on analysis.
· Other test case scenarios will be done with 1AoA. 
· Test case scenarios with 2AoA will be developed from Q1 2019.
All other phase I and phase II tests (with 1 AoA) are expected to be completed in this meeting.


Proposal 3: Scenario for test case 7, 9 and 29A in non DRX needs to be decided
2) Decide further details for test scenario 2 and 3. There are still several details of scenario 2 and 3 to be discussed, related to how to select the angle(s) of arrival, and in what conditions to change the AoA. Moreover, the tested AoA(s) always need to be valid (e.g. according to spherical coverage EIS). Two methods are given in 38.810:
	-	Method 1: Run a pretest in the RRM baseline measurement system to identify all the directions (with a given spatial granularity) at which the UE fulfils a given precondition (e.g. spherical coverage EIS). The testing directions are then chosen out of the valid directions, following a given rule. The precondition to be fulfilled, and the rule how to select the testing direction out of the valid directions, are specified in the test description.   
-	Method 2: For each given potential direction, test first a given precondition (e.g. minimum TP for a given power), which validates the direction as valid for testing or not. If the direction is valid, test the requirement, if not, jump to the next potential direction following a given rule. The rule how to select the potential directions and the precondition to validate them as testing direction, are specified in the test description.   


It is also to be discussed whether the AoA is changed on each iteration of the test, and for test scenario 3 there are two AoA to select rather than one, so there are more degrees of freedom. It should be noted that according to 38.810, the following relationship applies between the two AoA
	-	For NMAX_AoAs = 2 the setup shall enable following relative angular relationships between the NMAX_AoAs simultaneously active AoAs: 30°, 60°, 90°, 120° and 150°.


Proposal 4: Decide on how to validate that any test scenario 2 test is run from a valid direction from a coverage perspective
Proposal 5: Decide on whether the AoA should be changed between test iterations for any scenario 2 test
Proposal 6: Decide on how to extend the outcome of test scenario 2 AoA (see P4, P5) to test scenario 3 (e.g. angular relationship in 2AoA tests)
3) Decide on noise setup for each test. There are two modes of noise generation provided in 38.810
	-	Mode 1: 
-	Test system transmits useful signals (S) and noise signals (N) to emulate target SNR condition
-	Mode 2: 
-	Test system transmits only useful signals (S).


For mode 1, the baseband Noc needs to be determined. This also depends on whether the test is verifying a rough beam or coarse beam requirement. For scenarios 1 and 2, mode 1(S+N) and type 1(fine beam) and type 2(coarse beam) requirements there is analysis in 38.810 showing how to set the added noise level. The analysis shows the minimum Noc which may be used in a testcase and provides detail on the (assumed) thermal noise experienced by the UE. Two parameters (X and Z) are still to be decided in the analysis
Our understanding is that the analysis can also be applied to tests with mode 2 noise setup, since the starting point of the analysis is to calculate an assumed noise level from Refsens before additional noise is added.
The analysis does not provide any method related to 2AoA tests. Hence make the following proposals for noise setup
Proposal 7: Discuss the existing Noc framework in 38.810 and determine suitable values for X and Z (scenario 2)
Proposal 8 : Determine the Noc/SINR methodology for 2AoA (scenario 3) tests
Proposal 9: Decide on the noise generation mode (mode 1 or mode 2) for each RRM test case and determine the minimum/actual Noc and wanted signal levels to be used 
4) Decide how to define ideal RSRP / RSRQ / SINR in OTA
This has been discussed for some meetings in RAN4. The latest agreements on ideal RSRP are
	Following is agreed for ideal SS-RSRP for testing absolute SS-RSRP:
· Consider both method 2 and method 3 for further analysis for deriving ideal SS-RSRP.
· Companies to investigate the possibility of combining method 2 and method 3
· Companies to investigate how to determine absolute values of minimum antenna gain and maximum antenna gain for method 3.
· Results are needed for fine beam and also for rouge beam depending on the specific test case for setup 1 and setup 2.
· The same principle applies regardless of UE power class or band. But the values may differ. 
For testing relative accuracy, other methods are not precluded.
	Method
	Proposal

	1
	Use of single AoA in RRM  tests

	2
	UE is used as a reference for itself

	3
	Test limits are determined based on minimum and maximum allowable antenna gain

	4
	Absolute SS-RSRP bounds are determined using measured TRS, EIS and agreed limits on antenna efficiency






The discussion affects very many RRM tests. Of course, ideal measurement value needs to be understood to determine pass/fail criteria for accuracy tests. However, it is also necessary for any RRM test considering a signaled threshold based on a measured value, such as event triggered reporting tests.
Proposal 10: Determine the method to be used for ideal SS-RSRP (and other measurement quantities)
In summary, the workload in 1H2019 for developing additional RRM test cases seems fairly light considering the latest timescale for late drop features. For the late drop, RAN4 should concentrate on core requirements during 1H2019. On the other hand, the outstanding tasks to finalize OTA testing are quite considerable, and our view is that in the NR RRM performance work, 1H2019 should mainly be used to consolidate the OTA aspects of the existing FR2 tests.
In table 1 we provide a summary of the outstanding tasks that we think are necessary on RRM tests in 1H2019

	Task
	Description

	1
	Develop Tests 41 and 42 ( first drafts in RAN4#90bis and final CRs in RAN4#91)

	2
	Decide if 2AoA scenario is to be used for test case 7, 9 and 29A in non DRX

	3
	Decide on how to validate that any test scenario 2 test is run from a valid direction from a coverage perspective

	4
	Decide on whether the AoA should be changed between test iterations for any scenario 2 test

	5
	Decide on how to extend the outcome of test scenario 2 AoA (see tasks 3,4) to test scenario 3 (e.g. decide angular relationship in 2AoA tests)

	6
	Discuss the existing Noc framework in 38.810 and determine suitable values for X and Z (scenario 2)

	7
	Determine the Noc/SINR methodology for 2AoA (scenario 3) tests

	8
	Decide on the noise generation mode (mode 1 or mode 2) for each RRM test case and determine the minimum/actual Noc and wanted signal levels to be used

	9
	Determine the method to be used for ideal SS-RSRP (and other measurement quantities)


Table 1 : Summary of RRM tasks for 1H2019



Conclusion
In this contribution we discuss the further work to be done on RRM testing during the first half of 2019. The workload in 1H2019 for developing additional RRM test cases seems fairly light considering the latest timescale for late drop features. For the late drop, RAN4 should concentrate on core requirements during 1H2019.
Proposal 1 : Tests 41 and 42 are developed by interested companies with first drafts in RAN4#90bis and final CRs in RAN4#91
Proposal 2 : Phase IV RRM tests for late drop features can be developed in 2H 2019
On the other hand, the outstanding tasks to finalize OTA testing are quite considerable, and our view is that in the NR RRM performance work, 1H2019 should mainly be used to consolidate the OTA aspects of the existing FR2 tests.
In table 1 we provide a summary of the outstanding tasks that we think are necessary on RRM tests in 1H2019

	Task
	Description

	1
	Develop Tests 41 and 42 ( first drafts in RAN4#90bis and final CRs in RAN4#91)

	2
	Decide if 2AoA scenario is to be used for test case 7, 9 and 29A in non DRX

	3
	Decide on how to validate that any test scenario 2 test is run from a valid direction from a coverage perspective

	4
	Decide on whether the AoA should be changed between test iterations for any scenario 2 test

	5
	Decide on how to extend the outcome of test scenario 2 AoA (see tasks 3,4) to test scenario 3 (e.g. decide angular relationship in 2AoA tests)

	6
	Discuss the existing Noc framework in 38.810 and determine suitable values for X and Z (scenario 2)

	7
	Determine the Noc/SINR methodology for 2AoA (scenario 3) tests

	8
	Decide on the noise generation mode (mode 1 or mode 2) for each RRM test case and determine the minimum/actual Noc and wanted signal levels to be used

	9
	Determine the method to be used for ideal SS-RSRP (and other measurement quantities)



Table 1 : Summary of RRM tasks for 1H2019
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