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1 Introduction
Most of Rel-16 NR-U RRM requirements have been completed, and RAN4 needs to start working on test cases.
A list of test cases for NR-U RRM and a time plan to complete the test cases is proposed in this contribution.
2 Test Case List
In the table below, we summarize the high-level proposals on NR-U test cases and the work split by phases.
· Proposal 1: RAN4 develops NR-U test cases, based on the test case list in Table 1.
One can also observe that there may be UEs supporting SA NR-U but not SA NR, which means the legacy NR test cases need to be specified also for SA NR-U.

· Proposal 2: Legacy test cases are to be specified for SA NR-U, even if the requirements are the same as for legacy NR

· This applies at least for UE not supporting legacy NR.

· FFS: for UE supporting legacy NR and SA NR-U.
Table 1: NR-U test cases in TS 38.133
	Group of requirements
	Requirements section
	Test cases
	Top section for test cases
	Phase
	Volunteer company

	RRC_IDLE, cell re-selection
	4.2A
	· NR-U/NR(FR1) -> NR-U 

· NR-U -> NR(FR1)

· NR-U - > E-UTRAN (FDD,TDD)
	A.11
	I
	Ericsson

	
	TS 36.133
	· E-UTRAN (FDD,TDD) -> NR-U
	A.12
	I
	

	RRC_INACTIVE, cell re-selection
	5.1A
	Not needed
	-
	-
	

	HO (delay and interruptions)
	6.1B
	· NR-U/NR(FR1) -> NR-U
	A.11
	I
	

	
	6.1.1.2
	· NR-U -> NR(FR1)
	A.11
	
	

	
	6.1.2.1
	· NR-U - > E-UTRAN (FDD,TDD)
	A.11
	
	

	
	TS 36.133
	· E-UTRAN (FDD,TDD) -> NR-U
	A.12
	I
	

	RRC Re-establishment
	6.2.1A
	· NR-U/NR(FR1) -> NR-U
	A.11
	II
	

	Random access
	6.2.2A [1]
	(requirements not available yet)

Contention-based and non-contention based RA:

· to NR-U PCell

· to NR-U PSCell
	A.10, A.11
	II
	

	RRC Connection Release with Redirection
	6.2.3.2.3
	· NR-U/NR(FR1) -> NR-U
	A.11
	II
	

	Timing (transmit timing and timing advance)
	7.1, 7.3
	· NR-U PCell

· NR-U PSCell
	A.10, A.11
	I
	

	BWP switching delay and interruptions 
	8.6
	DCI/timer/RRC-based BWP switching on NR-U SCell, with:

· NR PCC (PCC)

· NR-U PCC

· NR-U PSCC and E-UTRAN PCC (FDD, TDD)
NOTE: verify BWP switching under consistent UL failure. Legacy BWP is to be verified only in SA.
	A.9, A.10, A.11
	II
	Ericsson

	RLM (in-syn and out-of-sync)
	8.1A
	· On NR-U PCC
· On NR-U PSCC, with E-UTRAN PCC (FDD,TDD)
	A.10, A.11
	I
	Ericsson

	BM
	8.5A
	· On NR-U PCC
· On NR-U PSCC, with E-UTRAN PCC (FDD,TDD)
	A.9, A.10, A.11
	II
	Ericsson

	SCell activation/deactivation delay
	8.3A
	For known and unknown target NR-U SCell, with:

· NR PCC (FR1)

· NR-U PCC

· NR-U PSCC and E-UTRAN PCC (FDD, TDD)
	A.9, A.10, A.11
	I
	

	PSCell addition/release delay
	TS 36.133
	For known and unknown target NR-U PSCell, with:

· E-UTRA PCC
	A.12
	II
	

	Active TCI state switching delay
	8.10A
	For known and unknown target TCI state in NR-U, on:

· NR-U PCC

· NR-U SCC, with NR PCC (FR1)

· NR-U PSCC, with E-UTRAN PCC (FDD, TDD)
	A.9, A.10, A.11
	II
	

	Interruptions
	8.2.1, 8.2.2
	Due to NR-U SCell addition/release, with:

· NR PCC (FR1)

· NR-U PCC

· NR-U PSCC and E-UTRAN PCC (FDD,TDD)
	A.9, A.10, A.11
	I
	Ericsson

	
	8.2.1, 8.2.2
	Due to NR-U SCell activation/deactivation, with:

· NR PCC (FR1)

· NR-U PCC

· NR-U PSCC and E-UTRAN PCC (FDD,TDD)
	A.9, A.10, A.11
	I
	

	
	8.2.1, 8.2.2
	During measurements no deactivated NR-U SCell, with:

· NR PCC (FR1)

· NR-U PCC

· NR-U PSCC and E-UTRAN PCC (FDD,TDD)
	A.9, A.10, A.11
	I
	

	
	TS 36.133
	Due to inter-RAT SFTD measurements between:

· NR-U PCell and E-UTRAN PCell (FDD,TDD)
	A.12
	II
	

	
	TS 36.133
	Due to NR-U PSCell addition/release, with:

· E-UTRA PCell
	A.12
	I
	

	Intra-frequency measurement procedure (SS-RSRP, SS-RSRQ, SS-SINR, L1-RSRP, RSSI, CO)
	9.2A.5, 9.2A.6
	Intra-frequency SS-RSRP, SS-RSRQ, SS-SINR measurements on:

· NR-U SCC, with NR PCC (FR1)

· NR-U PCC

· NR-U SCC, with NR-U PCC

· NR-U PSCC, with E-UTRAN PCC (FDD,TDD)

· NR-U SCC measurements, with E-UTRAN PCC (FDD,TDD) and NR-U PSCC
	A.9, A.10, A.11
	I
	Ericsson

	
	[9.5.4A]
	L1-RSRP measurements on:

· NR-U SCC, with NR PCC (FR1)

· NR-U PCC

· NR-U SCC, with NR-U PCC

· NR-U PSCC, with E-UTRAN PCC (FDD,TDD)

· NR-U SCC measurements, with E-UTRAN PCC (FDD,TDD) and NR-U PSCC
	A.9, A.10, A.11
	I
	Ericsson

	
	9.2A.7.1
	Intra-frequency RSSI measurements on:

· NR-U SCC, with NR PCC (FR1)

· NR-U PCC

· NR-U SCC, with NR-U PCC

· NR-U PSCC, with E-UTRAN PCC (FDD,TDD)

· NR-U SCC measurements, with E-UTRAN PCC (FDD,TDD) and NR-U PSCC
	A.9, A.10, A.11
	I
	Ericsson

	
	9.2A.7.2
	Intra-frequency CO measurements on:

· NR-U SCC, with NR PCC (FR1)

· NR-U PCC

· NR-U SCC, with NR-U PCC

· NR-U PSCC, with E-UTRAN PCC (FDD,TDD)

· NR-U SCC measurements, with E-UTRAN PCC (FDD,TDD) and NR-U PSCC
	A.9, A.10, A.11
	II
	

	Inter-frequency measurement procedure (SS-RSRP, SS-RSRQ, SS-SINR, SFTD, RSSI, CO)
	9.3A.4, 9.3A.5
	Inter-frequency SS-RSRP, SS-RSRQ, SS_SINR measurements on:

· NR-U inter-frequency, with NR PCC (FR1)

· NR-U inter-frequency, with NR-U PCC

· NR-U inter-frequency, with NR-U PSCC and E-UTRAN PCC (FDD,TDD)

· NR (FR1) inter-frequency, with NR-U PCC

· NR (FR1) inter-frequency, with NR-U PSCC and E-UTRAN PCC (FDD,TDD)
	A.9, A.10, A.11
	I
	

	
	9.3A.8
	Inter-frequency RSSI measurements on: 

· NR-U inter-frequency, with NR PCC (FR1)

· NR-U inter-frequency, with NR-U PCC

· NR-U inter-frequency, with NR-U PSCC and E-UTRAN PCC (FDD,TDD)
	A.9, A.10, A.11
	II
	

	
	9.3A.9
	Inter-frequency CO measurements on: 

· NR-U inter-frequency, with NR PCC (FR1)

· NR-U inter-frequency, with NR-U PCC

· NR-U inter-frequency, with NR-U PSCC and E-UTRAN PCC (FDD,TDD)
	A.9, A.10, A.11
	II
	

	Inter-RAT measurement procedure (SFTD, E-UTRA-NR-U SS-RSRP/SS-RSRQ/SS-SINR, NR-U-E-UTRA RSRP/RSRQ)
	TS 36.133
	Inter-RAT SFTD between:

· E-UTRAN PCell (FDD,TDD) and NR-U neighbor

NOTE: under the condition of stationary paths
	A.12
	I
	Ericsson

	
	9.4.2, 9.4.3
	NR-U-E-UTRA RSRP/RSRQ (needed for HO):

· On E-UTRA (FDD,TDD), with NR-U PCC

· On E-UTRA (FDD,TDD), with NR-U PSCC
	A.11
	II
	

	
	TS 36.133
	E-UTRA-NR-U SS-RSRP/SS-RSRQ/SS-SINR:

· On NR-U neighbor, with E-UTRA (FDD,TDD) PCC

· On NR-U neighbor, with E-UTRA (FDD,TDD) PCC and NR-U PSCC
	A.12
	II
	

	Accuracy for NR-U intra-frequency measurements (SS-RSRP, SS-RSRQ, SS-SINR, L1-RSRP, RSSI, CO)
	[10.1.27]
	Intra-frequency absolute and relative accuracies for SS-RSRP on:

· NR-U SCC, with NR PCC (FR1)

· NR-U PCC

· NR-U SCC, with NR-U PCC

· NR-U PSCC, with E-UTRAN PCC (FDD,TDD)
· NR-U SCC, with NR-U PSCC and E-UTRAN PCC (FDD,TDD)
	A.9, A.10, A.11
	I
	

	
	[10.1.29]
	Intra-frequency absolute accuracies for SS-RSRQ on:

· NR-U SCC, with NR PCC (FR1)

· NR-U PCC

· NR-U SCC, with NR-U PCC

· NR-U PSCC, with E-UTRAN PCC (FDD,TDD)
· NR-U SCC, with NR-U PSCC and E-UTRAN PCC (FDD,TDD)
	A.9, A.10, A.11
	II
	

	
	[10.1.31]
	Intra-frequency absolute accuracies for SS-SINR on:

· NR-U SCC, with NR PCC (FR1)

· NR-U PCC

· NR-U SCC, with NR-U PCC

· NR-U PSCC, with E-UTRAN PCC (FDD,TDD)
· NR-U SCC, with NR-U PSCC and E-UTRAN PCC (FDD,TDD)
	A.9, A.10, A.11
	II
	

	
	[10.1.33]
	Absolute and relative accuracies for L1-RSRP on:

· NR-U SCC, with NR PCC (FR1)

· NR-U PCC

· NR-U SCC, with NR-U PCC

· NR-U PSCC, with E-UTRAN PCC (FDD,TDD)
· NR-U SCC, with NR-U PSCC and E-UTRAN PCC (FDD,TDD)
	A.9, A.10, A.11
	II
	

	
	[10.1.34.1]
	Intra-frequency RSSI on:

· NR-U SCC, with NR PCC (FR1)

· NR-U PCC

· NR-U SCC, with NR-U PCC

· NR-U PSCC, with E-UTRAN PCC (FDD,TDD)
· NR-U SCC, with NR-U PSCC and E-UTRAN PCC (FDD,TDD)
	A.9, A.10, A.11
	II
	

	
	[10.1.35.1]
	Intra-frequency CO on:

· NR-U SCC, with NR PCC (FR1)

· NR-U PCC

· NR-U SCC, with NR-U PCC

· NR-U PSCC, with E-UTRAN PCC (FDD,TDD)
· NR-U SCC, with NR-U PSCC and E-UTRAN PCC (FDD,TDD)
	A.9, A.10, A.11
	II
	

	Accuracy for NR-U inter-frequency measurements (SS-RSRP, SS-RSRQ, SS-SINR, SFTD, RSSI, CO)
	[10.1.28]
	Inter-frequency absolute and relative accuracies for SS-RSRP on:

· NR-U neighbor, with NR PCC (FR1)

· NR-U neighbor, with NR-U PCC

· NR-U neighbor, with NR-U PSCC, with E-UTRAN PCC (FDD,TDD)
	A.9, A.10, A.11
	I
	

	
	[10.1.30]
	Inter-frequency absolute and relative accuracies for SS-RSRQ on:

· NR-U neighbor, with NR PCC (FR1)

· NR-U neighbor, with NR-U PCC

· NR-U neighbor, with NR-U PSCC, with E-UTRAN PCC (FDD,TDD)
	A.9, A.10, A.11
	II
	

	
	[10.1.32]
	Inter-frequency absolute and relative accuracies for SS-SINR on:

· NR-U neighbor, with NR PCC (FR1)

· NR-U neighbor, with NR-U PCC

· NR-U neighbor, with NR-U PSCC, with E-UTRAN PCC (FDD,TDD)
· NR (FR1) inter-frequency, with NR-U PCC

· NR (FR1) inter-frequency, with NR-U PSCC and E-UTRAN PCC (FDD,TDD)
	A.9, A.10, A.11
	II
	

	
	[10.1.34.2]
	Inter-frequency RSSI on:

· NR-U neighbor, with NR PCC (FR1)

· NR-U neighbor, with NR-U PCC

· NR-U neighbor, with NR-U PSCC, with E-UTRAN PCC (FDD,TDD)
	A.9, A.10, A.11
	II
	

	
	[10.1.35.2]
	Inter-frequency CO on:

· NR-U neighbor, with NR PCC (FR1)

· NR-U neighbor, with NR-U PCC

· NR-U neighbor, with NR-U PSCC, with E-UTRAN PCC (FDD,TDD)
	A.9, A.10, A.11
	II
	

	Accuracy for inter-RAT measurements (SFTD, E-UTRA-NR-U SS-RSRP/SS-RSRQ/SS-SINR, NR-U-E-UTRA RSRP/RSRQ)
	TS 36.133
	Inter-RAT SFTD between:

· E-UTRAN PCell (FDD,TDD) and NR-U neighbor

NOTE: under the condition of stationary paths
	A.12
	I
	Ericsson

	
	10.2.2, 10.2.3
	E-UTRA RSRP/RSRQ (needed for HO) with:

· NR-U PCC

· NR-U PSCC
	A.11
	II
	

	
	TS 36.133
	E-UTRA-NR-U SS-RSRP/SS-RSRQ/SS-SINR:

· On NR-U neighbor, with E-UTRA (FDD,TDD) PCC

· On NR-U neighbor, with E-UTRA (FDD,TDD) PCC and NR-U PSCC
	A.12
	II
	


3 Time Plan

The following time plan is proposed for NR-U test cases.
· Proposal 3: Time plan for developing NR-U test cases:

· RAN4#97-e (Nov 2020): 
· Agree on high-level list for test cases, work split, and specification structure

· RAN4#98-e (Jan 2021): 
· Discuss and agree on basic common configurations and configuration details at least for Phase I test cases
· RAN4#98-bis-e (April 2021):
· Provide first drafts for Phase I test cases

· Agree on common configurations and configuration details for Phase II test cases

· RAN4#99-e (May 2021): 
· Provide final CRs for Phase I test cases. 
· Provide first drafts for Phase II test cases.
· RAN4#100(August 2021): 
· Provide final CRs for Phase II test cases.
4 Summary

· Proposal 1: RAN4 develops NR-U test cases, based on the test case list in Table 1.
· Proposal 2: Legacy test cases are to be specified for SA NR-U, even if the requirements are the same as for legacy NR

· This applies at least for UE not supporting legacy NR.

· FFS: for UE supporting legacy NR and SA NR-U.
· Proposal 3: Time plan for developing NR-U test cases:

· RAN4#97-e (Nov 2020): 

· Agree on high-level list for test cases, work split, and specification structure

· RAN4#98-e (Jan 2021): 

· Discuss and agree on basic common configurations and configuration details at least for Phase I test cases

· RAN4#98-bis-e (April 2021):Provide first drafts for Phase I test cases

· Agree on common configurations and configuration details for Phase II test cases

· RAN4#99-e (May 2021): 

· Provide final CRs for Phase I test cases. 

· Provide first drafts for Phase II test cases.

· RAN4#100(August 2021): 
· Provide final CRs for Phase II test cases.
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