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Introduction
In [1], the RRM core and performance work for Q3 and Q4, 2018 was agreed. Since RAN4 will continue to work on RRM testing issues after December 2018, this contribution considers some planning aspects related to the further work. It is beneficial to discuss these aspects in RAN4#89, so that the work can continue in a timely fashion during early 2019. 
Discussion
Additional test coverage (phase III)
It was already agreed that the tests in table 1 will be de-prioritized in Q4 2018, and if they are not finalized before the complete data of Rel-15 RRM performance part they will be treated in the timeline of Rel-15 NR late drop performance part or TEI15.
Proposal 1: Additional phase III RRM tests are developed in Q1/Q2 2019 with the volunteer companies as shown
	Test case number
	Test purpose
	Note
	Responsible company

	15
	EN-DC SFTD measurement delay
	SFTD is only measured before NR PSCell addition
	Ericsson

	16
	SA SFTD delay and interruption
	Only for measurement before LTE PSCell addition in NE-DC
	

	20C
	EN-DC interruptions due to measurement on deactivated SCell
	EN-DC CA
	

	21D
	SA interruptions due to measurement on deactivated SCell
	SA CA
	

	25
	EN-DC/SA SSB RLM scheduling restriction and impact on mobility
	Resource overlapping
	

	27
	RRC Re-establishment
	TS38.133 A.6.3.2.1/A.7.3.2.1
	

	28
	RRC Release with redirection to NR/E-UTRAN
	TS38.133 A.6.3.2.3/A.7.3.2.3
	

	30
	SFTD measurement accuracy
	SFTD
	

	38A
	EN-DC MTTD
	MTTD
	Ericsson

	38B
	NR CA MTTD
	MTTD
	


Table 1: Tests which should be implemented in the late drop or TEI15 phase with responsible company
Proposal 2: The following timeline is adopted for the additional test
RAN4#90 (February/March 2019): Initial test case drafts available for review for additional test cases
RAN4#90bis (April 2019): Completion of additional test cases with agreement of CRs
Dual AoA test cases
In [1], the following agreements are separately documented
	· For FR2, only the RRM test cases with the single AoA test setup will be discussed in Q4 2018
· The test cases with the two AoA test setup will be deferred after December to Q1 2019
And
· RAN4 targets to finalize the work for Phase I in October meeting and to finalize the work for Phase II in November meeting


	
Taking both agreements together, the only way in which RAN4 target could be met for phase I and phase II tests would be to specify them with a single AoA test setup, since two AoA work is supposed to be deferred until after November. Nevertheless, in RAN4#88bis a view was expressed that single AoA is unrealistic in testing. The outcome was that for many tests, it is not decided if they use setup 1, 2 or 3.
	· Setup #1: Single AoA setup with signal arriving in the peak direction of Rx antenna beam
· Setup #2: Single AoA setup with signal arriving not in the peak direction of Rx antenna beam
· Setup #3: Dual AoA setup
Table 1: Phase I test cases
	Test case group number
	Test purpose
	Company for CR editor
	Section in spec
	AoA setup

	1
	EN-DC cell search and L1 measurement period 
	Huawei
	TS38.133 A.4.6.1/A.5.6.1
	TBD

	2
	SA cell search and L1 measurement period
	Huawei
	TS38.133 A.6.6.1/A.7.6.1
	TBD

	3
	EN-DC Timing accuracy and adjustment
	Qualcomm
	TS38.133 A.4.4.1/A.5.4.1
	Setup#1

	4
	SA Timing accuracy and adjustment
	Qualcomm
	TS38.133 A.6.4.1/A.7.4.1
	Setup#1

	5
	EN-DC TA accuracy
	Intel
	TS38.133 A.4.4.3/A.5.4.3
	Setup#1

	6
	SA TA accuracy
	Intel
	TS38.133 A.6.4.3/A.7.4.3
	Setup#1

	7
	EN-DC SSB RLM for PSCell IS and OOS
	Mediatek
	TS38.133 A.4.5.1/A.5.5.1
	TBD

	9
	SA SSB RLM for PCell IS and OOS
	Mediatek
	TS38.133 A.6.5.1/A.7.5.1
	TBD

	10
	Random access
	Samsung
	TS38.133 A.4.3.2.2/A.5.3.2.2
/A.6.3.2.2/A7.3.2.2
	TBD

	11
	Intra-frequency RSRP accuracy for FR1 and FR2
	Ericsson
	TS38.133 A.4.7.1.1/A.5.7.1.1
/A.6.7.1.1/A7.7.1.1
	TBD

	12
	EN-DC SCell activation/deactivation delay
	Nokia
	TS38.133 A.4.5.3/A.5.5.3
	Setup#1

	13A
	EN-DC CSI RLM for PSCell
	Nokia
	TS38.133 A.4.5.1/A.5.5.1
	TBD

	13B
	SA CSI RLM for PCell
	Nokia
	TS38.133 A.6.5.1/A.7.5.1
	TBD

	14A
	EN-DC interruptions due to DRX transition
	CATT
	TS38.133 A.4.5.2.1/A.5.5.2.1
	Setup#1

	14B
	EN-DC interruptions due to deactivated SCell operations
	CATT
	TS38.133 A.4.5.2.1/A.5.5.2.1
	Setup#1

	17A
	Serving NR PSCell and target E-UTRA inter-frequency measurement with LTE PCell
	Ericsson
	TBD
	Setup#1

	17B
	NR Pcell with target inter-RAT E-UTRA measurement
	Ericsson
	TBD
	Setup#1

	18A
	EN-DC NR inter-frequency measurement
	Intel
	TS38.133 A.4.6.2/A.5.6.2
	TBD

	18B
	SA NR inter-frequency measurement
	Intel
	TS38.133 A.6.6.2/A.7.6.2
	TBD

	19
	Inter-frequency RSRP accuracy for FR1 and FR2
	Huawei
	TS38.133 A.4.7.1.2/A.5.7.1.2
/A.6.7.1.2/A.7.7.1.2
	TBD

	20A
	EN-DC interruptions at UL carrier RRC reconfiguration
	Huawei
	TS38.133 A.4.5.2.1/A.5.5.2.1
	Setup#1

	20B
	EN-DC interruptions due to active BWP switching
	Nokia
	TS38.133 A.4.5.2.1/A.5.5.2.1
	Setup#1



Table 2: Phase II test cases
	Test case group number
	Test purpose
	Company for CR editor
	Section in spec
	AoA setup

	21A
	SA interruptions at SCell addition/release/activation/deactivation
	CATT
	TS38.133 A.6.5.2.1/A.7.5.2.1
	Setup#1

	21B
	SA interruptions at UL carrier RRC reconfiguration
	Ericsson
	TS38.133 A.6.5.2.1/A.7.5.2.1
	Setup#1

	21C
	SA interruptions due to Active BWP switching
	CATT
	TS38.133 A.6.5.2.1/A.7.5.2.1
	Setup#1

	26A
	NR-NR Handovers
	Intel
	TS38.133 A.6.3.1/A.7.3.1
	TBD

	26B
	NR handovers to other RATs
	ZTE
	TS38.133 A.6.3.1/A.7.3.1
	Setup#1

	29A
	Beam management: L1-RSRP reporting
	Huawei
	TBD
	TBD

	29B
	Beam management: Beam failure detection and link recovery procedure
	Nokia
	TBD
	TBD

	31
	Intra-freq RSRQ accuracy for FR1 and FR2
	LGE
	TS38.133 A.4.7.2/ A.5.7.2/A.6.7.2/A.7.7.2
	TBD

	32
	Inter-freq RSRQ accuracy for FR1 and FR2
	Samsung
	TS38.133 A.4.7.2/ A.5.7.2/A.6.7.2/A.7.7.2
	TBD

	34
	BWP switching interruptions on E-UTRA serving cells in EN-DC
	Mediatek
	TS36.133
	Setup#1

	35
	BWP switching delay
	Mediatek
	TS38.133 A.4.5.6/A.5.5.6/
A.6.5.6/A.7.5.6
	Setup#1

	36
	NR PSCell addition and release in EN-DC
	Qualcomm
	TS36.133
	TBD

	37
	UL carrier RRC reconfiguration delay
	Huawei
	TS38.133 A.4.5.4/A.5.5.4/
A.6.5.4/A.7.5.4
	N/A

	38
	SA RRC_Idle/inactive cell reselection NR to NR (FR1)
	
	TS38.133 A.6.1.1/A.6.2.1
	N/A

	39
	SA RRC Idle/inactive cell reselection NR to E-UTRAN (FR1)
	
	TS38.133 A.6.1.1/A.6.2.1
	N/A






Clearly RAN4 is expected to work on 2AoA (setup 3) after December 2018. On the other hand, the phase I and phase II tests are agreed to be completed before that date, and for FR2 they can hardly be regarded as complete if all OTA parameters are still TBD. RAN5, test equipment vendors and UE certification bodies are awaiting the timely completion of FR2 (OTA) tests. We fully acknowledge that 2AoA tests are significantly more realistic and important in verifying UE RX beam sweeping functionality that has been an important part of the discussion for the core requirements. The concern is that 2AoA tests need a significant understanding of the UE antenna performance in the different directions used in the test, and gaining this understanding is not made easier by the discussion on “coarse” and “fine” beamforming which the UE is assumed to perform for different purposes. Hence, our view is that there is a significant risk that 2AoA tests will take a longer time to finalise in RAN4.
To address this aspect in the future work, we propose the following approach for the possible extension of phase I/II tests to use a 2AoA test setup.
Proposal 3:
· Phase I/II tests are completed using single AoA assumption in RAN4#89, addressing TBD in the OTA parameters tables as much as possible
· An editor’s note such as “Editor’s Note: RAN4 is considering revising this test to use a dual AoA setup” is added before the OTA parameter table for all tests which have not yet been agreed to use single AoA
· RAN4 considers the appropriate dual AoA testing setup until RAN4#91
· During RAN4#90 meeting, selected tests are either revised to use dual AoA setup if the work on dual AoA testing methodology is sufficiently mature, or the editor’s note is removed, and the test will remain as a single AoA test.
Naturally, RAN4 is not precluded by proposal 3 from developing further dual AoA tests, some of which may ultimately be replacements for the phase I/II single AoA tests if they provide the same test purpose and improved test coverage. However, we think it is important to set a hard deadline for the FR2 phase I/II tests so that they will be further worked on by RAN5 and developed by the test industry, rather than remaining open and unimplementable for a potentially lengthy period.

Conclusion
Proposal 1: Additional phase III RRM tests are developed in Q1/Q2 2019 with the volunteer companies as shown
	Test case number
	Test purpose
	Note
	Responsible company

	15
	EN-DC SFTD measurement delay
	SFTD is only measured before NR PSCell addition
	Ericsson

	16
	SA SFTD delay and interruption
	Only for measurement before LTE PSCell addition in NE-DC
	

	20C
	EN-DC interruptions due to measurement on deactivated SCell
	EN-DC CA
	

	21D
	SA interruptions due to measurement on deactivated SCell
	SA CA
	

	25
	EN-DC/SA SSB RLM scheduling restriction and impact on mobility
	Resource overlapping
	

	27
	RRC Re-establishment
	TS38.133 A.6.3.2.1/A.7.3.2.1
	

	28
	RRC Release with redirection to NR/E-UTRAN
	TS38.133 A.6.3.2.3/A.7.3.2.3
	

	30
	SFTD measurement accuracy
	SFTD
	

	38A
	EN-DC MTTD
	MTTD
	Ericsson

	38B
	NR CA MTTD
	MTTD
	


Table 1: Tests which should be implemented in the late drop or TEI15 phase with responsible company
Proposal 2: The following timeline is adopted for the additional test
RAN4#90 (February/March 2019): Initial test case drafts available for review for additional test cases
RAN4#90bis (April 2019): Completion of additional test cases with agreement of CRs
Proposal 3:
· Phase I/II tests are completed using single AoA assumption in RAN4#89, addressing TBD in the OTA parameters tables as much as possible
· An editor’s note such as “Editor’s Note: RAN4 is considering revising this test to use a dual AoA setup” is added before the OTA parameter table for all tests which have not yet been agreed to use single AoA
· RAN4 considers the appropriate dual AoA testing setup until RAN4#91
· During RAN4#90 meeting, selected tests are either revised to use dual AoA setup if the work on dual AoA testing methodology is sufficiently mature, or the editor’s note is removed, and the test will remain as a single AoA test.
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