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1 Introduction

In RAN4#90-bis, a WF on RRM requirements for NR-U was agreed in [1]. In this contribution, we provide a further analysis of the RRM requirements for NR-U Scenario A.
Agreements related to enhancements for initial access [2]:

Agreement:
The maximum DRS transmission window duration is 5 ms.

· The maximum number of candidate SSB positions within a DRS transmission window, Y, is selected as Y = 10 for 15 kHz SCS and Y = 20 for 30 kHz SCS.

· Note: The number of starting points for DRS transmissions with the 5 ms window that can use a Cat. 2 LBT is to be discussed further as part of channel access discussions.

· FFS: If the DRS transmission window is configurable, and if yes, how to configure and indicate the window, including the range of configurable values.

Agreement: 

For a given cell, the UE may assume that the PBCH DMRS sequence index is the same for SS/PBCH blocks that are transmitted at the same candidate positions across DRS transmission windows.

Agreement:
UE determines serving cell timing from the detected SSB candidate position, where the SSB candidate positions within the DRS transmission window are indexed from 0,…,Y-1 (Y = 10 for 15 kHz SCS and Y = 20 for 30 kHz SCS).
Other earlier agreements related to initial access [3]:

Agreement:
· The SCS for all SSBs and Coreset #0 on a carrier is always the same for operation of NR in unlicensed spectrum.

· CORESET #0 frequency domain resource configuration should be 48 RBs for 30KHz SCS and 96 RBs for 15KHz SCS.
Agreement:
· At least the functionalities of Rel-13 LTE-LAA RSSI and channel occupancy reporting as a baseline should be supported

· FFS: 

· Enhanced RSSI metrics, for e.g., sub-band-level interference measurements in a wideband operation scenario

· Reporting of a new medium contention/load metric other than channel occupancy

· Any modification of the parameters of the Rel-15 SMTC for operation in unlicensed spectrum

Agreement:
· For a given cell, UE may assume SS/PBCH blocks in the same candidate position within the DRS transmission window are QCL across DRS transmission windows

· Alt1: The PBCH DMRS sequence index is also the same

· Alt2: The PBCH DMRS sequence index may be different

· Note: The first candidate position of the DRS transmission window is located at the first half slot of a half frame

· FFS: QCL assumption for SSBs in different candidate positions within a DRS transmission window and across DRS transmission windows

2 Discussion
The RAN1 agreements may suggest at least the following NR-U design principles relevant for RRM requirements:
· Up to 8 SSBs are transmitted within DRS transmission window which is up to 5 ms long
· The SSB positions are flexible within the DRS transmission window and adapting to LBT
· At least SSBs at the same candidate positions across DRS transmission windows can be combined into a single measurement

· The DRS transmission window is most likely known to the UE

· LAA-like RSSI and channel occupancy reporting functionalities will be supported

· The requirements are to be defined at least for 15 kHz and 30 kHz SCS, in 5 GHz and 6 GHz bands

Based on the above, we update the earlier RAN4 agreements [1] with more details for NR-U Scenario A as shown in Table 1. Similar principles may apply for NR-U SCell in general, also in Scenarios B and C.
· Proposal 1: RAN4 to agree on the RRM requirements impact for NR-U SCells according to Table 1.
Table 1: RRM requirements for NR-U Scenario A and NR-U SCell
	Requirements
	Comments
	NR-U SCell       (Scenario A, Scenario B with CA, Scenario C with CA)

	
	
	DL
	DL+UL

	RRC Connection Mobility Control
	RRC re-establishment
	N/A

	
	RA
	TBD depending on other group decisions

	
	RRC release with redirection
	N/A

	SCell activation/deactivation delays
	
	Yes:
Activation period: may depend on SSB availability, a new requirement may be needed.
Deactivation period: does not depend on SSB availability, Rel-15 NR requirement can be a baseline.

	Interruptions related to NR-U SCells addition, release, activation, deactivation
	· Interruptions on serving cells due to any of the addition, release, activation, or deactivation procedures for an NR-U SCell
	Interruptions on other serving cells during addition and activation: may depend on SSB availability, a new requirement may be needed.

Interruptions on other serving cell during release and deactivation period: do not depend on SSB availability, Rel-15 NR requirement can be a baseline.

	
	· Interruptions on serving cells due to measurements on SCC with deactivated NR-U SCell
	For Rel-15 NR measurements: Rel-15 NR requirement can be a baseline.
For the new NR-U measurements: new requirements are needed

	Interruptions due to operation in non-NR-U serving cell
	
	Yes, due to some NR PCell operations

	Active BWP switching
	Interruptions at active BWP switching
	Yes

	
	Active BWP switching delay
	Requirement is needed, TBD whether it is same or different from Rel-15 NR

	Link recovery procedures
	Requirements for SSB-based and CSI-RS based beam failure detection and candidate beam detection
	Yes. New requirements are needed, depending on signal availability

	Measurements requirements
	CA intra-frequency
	· SCell and SCC: SSB-based and CSI-RS based measurements (RSRP/RSRQ/SINR): new requirements are needed, depending on signal availability
· SCell: L1 RSRP for reporting: new requirements are needed, depending on signal availability
· SCC: RSSI and channel occupancy: new requirements are needed

	
	Inter-frequency
	· SSB-based and CSI-RS based measurements (RSRP/RSRQ/SINR): new measurement requirements are needed, depending on signal availability
· RSSI and channel occupancy: new requirements are needed

	Measurement accuracy requirements
	CA intra-frequency
	· SCell and SCC: SSB-based and CSI-RS based measurements (RSRP/RSRQ/SINR): new requirements are needed for NR-U bands
· SCell: L1 RSRP for reporting

· SCC: RSSI and channel occupancy: new requirements are needed

	
	Inter-frequency
	· SSB-based and CSI-RS based measurements (RSRP/RSRQ/SINR): new requirements are needed for NR-U bands
· RSSI and channel occupancy: new requirements are needed

	UE measurements capability and reporting criteria
	
	Yes
UE measurement capability: TBD

Reporting criteria: new reporting criteria for NR-U measurements (CA intra-frequency and inter-frequency) are to be added

	UE timing related requirements
	UE maximum receive timing difference
	Yes

	
	UE transmit timing
	N/A
	Yes

	
	UE maximum transmit timing difference
	Yes, if NR-U SCell can be in sTAG

	
	TA
	Depends on agreements in other groups


3 Summary

The following has been proposed in the current contribution.
· Proposal 1: RAN4 to agree on the RRM requirements impact for NR-U SCells according to Table 1.
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