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1 Introduction
NR-U scenarios [1, 2]:

· Scenario A: Carrier aggregation between licensed band NR (PCell) and NR-U (SCell) 

· NR-U SCell may have both DL and UL, or DL-only.

· Scenario B: Dual connectivity between licensed band LTE (PCell) and NR-U (PSCell)

· Scenario C: Stand-alone NR-U

· Scenario D: A stand-alone NR cell in unlicensed band and UL in licensed band

· Scenario E: Dual connectivity between licensed band NR and NR-U 

2 Way Forward

In RAN4#91, interested companies are invited to provide further input on (but not limited to):

1) Requirements for NR-UE for different scenarios (e.g., which requirements are relevant for the scenarios, whether new requirements need to be specified or existing requirements can be reused and to what extent), where Table 1 (see below) can be used for the requirements analysis as a starting point, and new relevant agreements from other groups are taken into account, and

2) Specification structure impact for TS 38.133 and TS 36.133 (Scenario B only), which can be based on the following principles:

a. The specification structure needs to fit the requirements structure, implying e.g.

i. RAN4 needs to find a suitable structure fitting different scenarios,

ii. RAN4 needs to strive to avoid text duplication as much as possible and use references,
iii. RAN4 needs to consider both TS 38.133 and TS 36.133 for Scenario B and strive for the structure similarity between the two,

b. The NR-U terminology needs to be aligned with other working groups (e.g., how to refer to NR-U in RRM specifications, scenarios naming, etc.).
Table 1: RRM requirements  for supporting  scenarios with different NR-U cells
	Requirements
	Comments
	NR-U SCell       (Scenario A, Scenario B with CA, Scenario C with CA)
	NR-U PSCell (Scenario B Note 2)
	NR-U PCell (Scenario C Note 2)

	
	
	DL
	DL+UL
	
	

	Cell reselection
	· Intra-frequency
· Inter-frequency

· Inter-RAT
	N/A
	N/A
	Yes

	Handover
	
	N/A
	N/A
	· HO to NR-U PCell
· HO from NR-U PCell

	RRC Connection Mobility Control
	RRC re-establishment
	N/A
	N/A
	Yes

	
	RA
	TBD depending on other group decisions
	Yes
	Yes

	
	RRC release with redirection
	N/A
	N/A
	Depends on RAN2 support

	SCell activation/deactivation delays
	
	Yes
	N/A Note 2
	N/ANote 2

	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 serving cells due to measurements on SCC with deactivated NR-U SCell.
	Interruptions on other serving cells
	N/A Note 2
	N/ANote 2

	PSCell addition/release delays
	
	N/A
	Yes
	N/A

	Interruptions due to NR-U PSCell addition/release
	Interruptions on serving cells due to addition or release of NR-U PSCell
	N/A
	Yes
	N/A

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

	Active BWP switching
	Interruptions at active BWP switching
	Yes
	Yes
	Yes

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

	RLM
	Requirements for RLM, e.g., based on SSB, CSI-RS or both (details depend on agreements in other groups)
	N/A
	For PSCell
	For PCell

	Link recovery procedures
	Requirements for SSB-based and CSI-RS based beam failure detection and candidate beam detection
	For PCell and SCells
	For PSCell
	For PCell

	Measurements requirements and measurement accuracy requirements
	Non-CA intra-frequency
	N/A
	· PSCell and PSCC: SSB-based and CSI-RS based measurements (RSRP/RSRQ/SINR)

· PSCell: L1 RSRP for reporting

· PSCC: RSSI and channel occupancy
	· PCell and PCell carrier: SSB-based and CSI-RS based measurements (RSRP/RSRQ/SINR)

· PCell: L1 RSRP for reporting

· PCell carrier: RSSI and channel occupancy

	
	CA intra-frequency
	· SCell and SCC: SSB-based and CSI-RS based measurements (RSRP/RSRQ/SINR)

· SCell: L1 RSRP for reporting

· SCC: RSSI and channel occupancy
	N/A
	N/ANote 2

	
	Inter-frequency
	· SSB-based and CSI-RS based measurements (RSRP/RSRQ/SINR)

· RSSI and channel occupancy
	· SSB-based and CSI-RS based measurements (RSRP/RSRQ/SINR)

· RSSI and channel occupancy
	· SSB-based and CSI-RS based measurements (RSRP/RSRQ/SINR)

· RSSI and channel occupancy

	
	Inter-RAT
	N/A
	· NR-U as inter-RAT in TS 36.133 (before DC)
	- Measurements in other RATs: depends on agreements in other groups

	UE measurements capability and reporting criteria
	
	Yes
	Yes
	Yes

	UE timing related requirements
	UE maximum receive timing difference
	Yes
	Yes
	Yes

	
	UE transmit timing
	N/A
	Yes
	Yes
	Yes

	
	UE maximum transmit timing difference
	Yes, if NR-U SCell can be in sTAG
	Yes
	N/ANote 2

	
	TA
	Depends on agreements in other groups
	Yes
	Yes

	NOTE 1: Other requirements are not precluded.
NOTE 2: For Scenario B with CA support and Scenario C with CA support, also the RRM requirements outlined for NR-U SCell apply.
NOTE 3: Requirements for CSI-RS based measurements and procedures are still subject to further decisions in other groups. SSB-based measurements and procedures may need to be prioritized, at least initially.

NOTE 4: It is up to further RAN4 discussion whether and for which of the listed requirements Rel-15 NR requirements could be reused or whether new requirements need to be specified to account for the NR-UE impact.


3 References
[1] RP-181339, Revised SID on NR-based Access to Unlicensed Spectrum, Qualcomm Inc.
[2] TR 38.889, Study on NR-based access to unlicensed spectrum.

[3] RP-182878, NR-based Access to Unlicensed Spectrum, Qualcomm Inc.
PAGE  
3

