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Introduction
During the previous RAN4 meetings, the RRM core requirements for NR-U were discussed and agreements were reached. In RAN4#96-e meeting, RRM core requirements for NR-U were marked as complete with a few minor left-over items to be completed in RAN4#97-e meeting.
Going forward, we discuss the work plan and work split for RRM performance requirements in this paper.
Work Plan
Based on the revised WID [1], the core part of NR-based Access to Unlicensed Spectrum is expected to be completed by December 2020 and performance part by March 2021. Companies are encouraged to submit Draft CRs/CRs for any sections related to NR-U RRM performance in TS 38.133 in the upcoming RAN4 97e and RAN4 98e meetings. The time plan can be revisited as needed.
Companies responsible for the test cases identified below in Table 1 (for TS 38.133) are encouraged to submit technical papers and Draft CRs/CRs in the following RAN 4 meetings. 
With the target completion date of March 2021, we have proposed the following work plan:
· RAN4 #97e (Oct-Nov 2020)
0. Way forward on general framework and test cases split
· RAN4 #98e (Jan-Feb 2021)
0. CR endorsement and agreement
· RAN4 #98-bis-e (April 2021)
0. Remaining CR agreement
0. Performance part completion

LBT scheme-based test-cases
In some of the RRM test cases for NR-U, a listen before talk (LBT) model needs to be specified. The intention of this model is to emulate using test equipment the behavior of a gNb or UE which performs channel measurement to check if the channel is clear to perform DL transmission from the gNb and UL transmission from a UE.
While LTE-LAA adopted a single LBE(dynamic channel access) based LBT scheme, NR-U has adopted an additional FBE(semi-static channel access) based LBT scheme to support IIot use cases in unlicensed spectrum for better QoS. FBE is intended for environment where the absence of other technologies (e.g WiFi) is guaranteed and a Cat 2 channel access scheme is used for contending for channel at a fixed time grid.
Although most of the core requirements for NR-U RRM are defined with no differentiation between FBE and LBE modes, separate test cases for FBE and LBE are needed to test some of the NR-U core and performance requirements.
Various types of requirements are defined in TS 38.133, such as time and delay, measurement of power levels and relative power, implementation, timing etc. Some of them can be tested with an LBT scheme-agnostic test-case, while the others need separate test cases for FBE and LBE based channel access schemes.
In the section below, we list down the test cases for each NR-U requirement and specify whether a single or separate test case is needed for each of them.
Work split
Table I: NR-U RRM Test Cases work split for TS 38.133
	Section[1]
	Test Case[2]
	Channel Access
	Company

	
	
	LBE
	FBE
	Common
	

	Cell Reselection
	Cell reselection to NR-U Pcell intra-frequency case
	
	
	
	

	
	Cell reselection to NR-U Pcell inter-frequency case
	
	
	
	

	
	Cell reselection from NR-U Pcell inter-frequency case
	
	
	
	

	Handover
	Intra-frequency handover from NR-U to NR-U; known target cell
	
	
	
	

	
	Intra-frequency handover from NR-U to NR-U; unknown target cell
	
	
	
	

	
	Inter-frequency handover from NR-U to NR-U; known target cell
	
	
	
	

	
	Inter-frequency handover from NR-U to NR-U; unknown target cell
	
	
	
	

	
	Inter-frequency handover from NR to NR-U; known target cell
	
	
	
	

	
	Inter-frequency handover from NR to NR-U; unknown target cell
	
	
	
	

	RRC Re-establishment
	Intra-frequency RRC Re-establishment in NR-U
	
	
	
	

	
	Inter-frequency RRC Re-establishment in NR-U
	
	
	
	

	
	Intra-frequency RRC Re-establishment in NR-U without serving cell timing
	
	
	
	

	RRC Connection Release
	Redirection from NR in FR1 to NR-U
	
	
	
	

	Timing
	Transmit timing test for NR-U
	
	
	
	

	Radio Link Monitoring
	Radio Link Monitoring Out-of-sync Test for NR-U PSCell configured with SSB-based RLM RS in non-DRX mode
	
	
	
	

	
	Radio Link Monitoring In-sync Test for NR-U PSCell configured with SSB-based RLM RS in non-DRX mode
	
	
	
	

	
	Radio Link Monitoring Out-of-sync Test for NR-U PSCell configured with SSB-based RLM RS in DRX mode
	
	
	
	

	
	Radio Link Monitoring In-sync Test for NR-U PSCell configured with SSB-based RLM RS in DRX mode
	
	
	
	

	
	Radio Link Monitoring Out-of-sync Test for NR-U PCell configured with SSB-based RLM RS in non-DRX mode
	
	
	
	

	
	Radio Link Monitoring In-sync Test for NR-U PCell configured with SSB-based RLM RS in non-DRX mode
	
	
	
	

	
	Radio Link Monitoring Out-of-sync Test for NR-U PCell configured with SSB-based RLM RS in DRX mode
	
	
	
	

	
	Radio Link Monitoring In-sync Test for NR-U PCell configured with SSB-based RLM RS in DRX mode
	
	
	
	

	Scell Activation/ Deactivation Delay
	SCell Activation and deactivation of known SCell in NR-U for 160ms SCell measurement cycle
	
	
	
	

	
	SCell Activation and deactivation of known SCell in NR-U for 320 ms SCell measurement cycle
	
	
	
	

	
	SCell Activation and deactivation of unknown SCell in NR-U
	
	
	
	

	Link Recovery Procedures
	EN-DC Beam Failure Detection and Link Recovery Test for NR-U PSCell configured with SSB-based BFD and LR in non-DRX mode
	
	
	
	

	
	EN-DC Beam Failure Detection and Link Recovery Test for NR-U PSCell configured with SSB-based BFD and LR in DRX mode
	
	
	
	

	
	Beam Failure Detection and Link Recovery Test for NR-U PCell configured with SSB-based BFD and LR in non-DRX mode
	
	
	
	

	
	Beam Failure Detection and Link Recovery Test for NR-U PCell configured with SSB-based BFD and LR in DRX mode
	
	
	
	

	Active BWP Switching Delay
	E-UTRAN – NR-U PSCell UL active BWP switch based on persistent UL LBT failure
	
	
	
	

	
	NR-U – NR-U PCell UL active BWP switch based on persistent UL LBT failure
	
	
	
	

	PScell Addition/Release Delay
	Addition and Release Delay of known NR-U PSCell
	
	
	
	

	



Intra-Frequency Measurement
	EN-DC event triggered reporting tests without gap under non-DRX
	
	
	
	

	
	EN-DC event triggered reporting tests without gap under DRX
	
	
	
	

	
	EN-DC event triggered reporting tests with per-UE gaps under non-DRX
	
	
	
	

	
	EN-DC event triggered reporting tests with per-UE gaps under DRX
	
	
	
	

	
	EN-DC event triggered reporting tests without gap under non-DRX with SSB index reading
	
	
	
	

	
	EN-DC event triggered reporting tests with per-UE gaps with SSB index reading 
	
	
	
	

	
	SA event triggered reporting tests without gap under non-DRX
	
	
	
	

	
	SA event triggered reporting tests without gap under DRX
	
	
	
	

	
	SA event triggered reporting tests with per-UE gaps under non-DRX
	
	
	
	

	
	SA event triggered reporting tests with per-UE gaps under DRX
	
	
	
	

	
	SA event triggered reporting tests without gap under non-DRX with SSB index reading
	
	
	
	

	
	SA event triggered reporting tests with per-UE gaps under non-DRX with SSB index reading
	
	
	
	

	Inter-Frequency Measurement
	EN-DC event triggered reporting tests for FR1 cell without SSB time index detection when DRX is not used
	
	
	
	

	
	EN-DC event triggered reporting tests for FR1 cell without SSB time index detection when DRX is used
	
	
	
	

	
	EN-DC event triggered reporting tests for FR1 cell with SSB time index detection when DRX is not used
	
	
	
	

	
	EN-DC event triggered reporting tests for FR1 cell with SSB time index detection when DRX is used
	
	
	
	

	
	SA event triggered reporting tests for FR1 without SSB time index detection when DRX is not used
	
	
	
	

	
	SA event triggered reporting tests for FR1 without SSB time index detection when DRX is used
	
	
	
	

	
	SA event triggered reporting tests for FR1 with SSB time index detection when DRX is not used
	
	
	
	

	
	SA event triggered reporting tests for FR1 with SSB time index detection when DRX is used
	
	
	
	

	L1-RSRP Measurement
	[EN-DC] SSB based L1-RSRP measurement when DRX is not used
	
	
	
	

	
	[EN-DC] SSB based L1-RSRP measurement when DRX is used
	
	
	
	

	
	[SA] SSB based L1-RSRP measurement when DRX is not used
	
	
	
	

	
	[SA] SSB based L1-RSRP measurement when DRX is used
	
	
	
	

	Note 1: Other requirements are not precluded.
Note 2: The table could be modified according to RAN 4 discussion and agreements from other working groups.


Conclusion
This contribution gives the work plan, LBT scheme-based test cases and work split for the test cases for NR-U performance requirements. Interested companies are invited to make contributions based on this timescale, to complete the WI performance part in time.
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