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Introduction
For NR-U, updates will be needed to both 36.133 (Scenario B) and 38.133. The NR-U way forward contains the following on specification structure:
	1) 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.).



Introduction
There were initial discussions on terminology in RAN4#90bis. In other working groups, NR-U in itself is not considered as a feature, and hence it would be undesirable to refer to a specific requirement as “applying to NR-U” or similar. Rather, the requirements should be said to apply to various sub features which are used to facilitate NR-U operation. An example of a sub feature which is important from an RRM perspective could be “Requirements for measurements of SSB transmitted within a DRS transmission window” which captures that the SSB are transmitted in a different way between NR and NR-U. Since RAN1 and RAN2 have not finalized their work, further work is needed to ensure that terminology is well aligned across different WG specifications.
Proposal 1: Further work is performed to align terminology across different WG specifications
From the NR-U RRM way forward [1] there is an overview of necessary requirements for scenarios A-C which is shown in table 1. As a reminder, the scenarios for NR-U are:
· [bookmark: _Hlk3280971]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 

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.


 
Since scenario C refers  to standalone NR-U, the necessary requirements are extensive. In many cases the same NR-U requirement could be used in all scenarios A-C, for example measurement procedures and measurement accuracy for NR-U measurements are likely to be similar or the same across all 3 scenarios. In other cases, requirements may be different depending on the scenario – an example of this may be interruption requirements which are quite scenario dependent.
Generally, RAN4 should further identify which requirements are scenario dependent, which requirements may be generic for an NR-U carrier, and which requirements are identical between licensed and unlicensed carriers.
Proposal 2: To further refine specification structure it is necessary to better understand which requirements scenario dependent, which requirements are generic for an NR-U carrier in different scenarios, and which requirements are identical between licensed and unlicensed carriers
In RAN4#90bis, there was discussion on developing a dedicated chapter for NR-U requirements in 38.133. We do not think this is a good way to proceed for a number of reasons.
· Since standalone NR-U operation needs to be defined (scenario C) the standalone chapter will be very long and may indeed become comparable in size as the rest of the chapters in 38.133 put together. Moreover, all of scenarios A-E
· In all but scenario C, the NR-U operation also depends on joint operation of unlicensed and licensed carriers. Licensed carriers have their own RRM requirements, and also there are requirements such as CSSF_within_gap scaling which depend jointly on all the carriers configured to a UE. Putting NR-U requirements in a dedicated chapter makes it difficult to integrate NR-U and non NR-U requirements and to specify the overall UE RRM requirements.
Generally, the status in RAN1 and RAN2 means that it is still a bit early to determine suitable terminology for NR-U sub features. 
In our earlier contribution on specification structure we proposed to have new sections containing subsections for NR-U scenarios A-E. One concern for this approach is that it may lead to a lot of duplicated requirements (or at least cross referencing) since in many cases it can be anticipated that for NR-U carriers the requirements are the same or similar. Hence, we think that by default, sections could be added within the chapters of 38.133 (and 36.133 for scenario B) adding more generic requirements for NR-U measurements. If requirements are scenario specific, they can be addressed by subsections for each scenario.
Therefore, we propose
Proposal 3: Where possible, generic NR-U sections should be introduced within the chapters of 38.133 to introduce requirements for RRM operations with unlicensed carriers
Proposal 4: Where proposal 3 is not feasible, subsections for different scenario dependent requirements may be introduced
One aspect which is very important is the applicability of requirements, which could easily become very confusing given the diverse range of requirements contained in 38.133. Already 38.133 includes RRM requirements for EN-DC, SA (including CA), NR DC and EN-DC. If NR-U requirements for 5 scenarios A-E are added on top of this, it can be hard to find and know exactly which requirements are applicable to a certain UE configuration.
To address this, we propose
Proposal 5: For each of scenarios A-E, detailed applicability rules and tables are developed which indicate all the applicable requirements for operation with a certain scenario
Finally, a similar approach should be used in 36.133
Proposal 6: LTE requirements for scenario B are included in 36.133 following a similar approach as for 38.133

Conclusions
Proposal 1: Further work is performed to align terminology across different WG specifications
Proposal 2: To further refine specification structure it is necessary to better understand which requirements scenario dependent, which requirements are generic for an NR-U carrier in different scenarios, and which requirements are identical between licensed and unlicensed carriers
Proposal 3: Where possible, generic NR-U sections should be introduced within the chapters of 38.133 to introduce requirements for RRM operations with unlicensed carriers
Proposal 4: Where proposal 3 is not feasible, subsections for different scenario dependent requirements may be introduced
Proposal 5: For each of scenarios A-E, detailed applicability rules and tables are developed which indicate all the applicable requirements for operation with a certain scenario
Proposal 6: LTE requirements for scenario B are included in 36.133 following a similar approach as for 38.
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