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1	Introduction
A new Rel-18 work item (WI) on sidelink evolution for NR was approved [1]. In this contribution, we provide our initial analysis on some of the RRM impact of the objectives included in this new WI. 
2	Discussions
One of the core part objectives according to [1] is related to specifying of requirements for operation on an unlicensed spectrum as shown below:
	2. Study and specify support of sidelink on unlicensed spectrum for both mode 1 and mode 2 where Uu operation for mode 1 is limited to licensed spectrum only [RAN1, RAN2, RAN4]
· Channel access mechanisms from NR-U shall be reused for sidelink unlicensed operation
· [bookmark: _Hlk89917081]Assess the applicability of sidelink resource reservation from Rel-16/Rel-17 to sidelink unlicensed operation within the boundaries of unlicensed channel access mechanism and operation
· No specific enhancements for Rel-17 resource allocation mechanisms
· If the existing NR-U channel access framework does not support the required SL-U functionality, WGs will make appropriate recommendations for RAN approval.
· [bookmark: _Hlk89917101]Physical channel design framework: Required changes to NR sidelink physical channel structures and procedures to operate on unlicensed spectrum
· [bookmark: _Hlk89917118]The existing NR sidelink and NR-U channel structure shall be reused as the baseline.
· [bookmark: _Hlk89917140]No specific enhancements for existing NR SL feature
· [bookmark: _Hlk89917215]The study should focus on FR1 unlicensed bands (n46 and n96/n102) and is to be completed by RAN#98.
· Note: In sidelink unlicensed operation, the gNB does not perform Type 1 channel access to initiate and share a channel occupancy, neither Type 2 channel access to share an initiated channel occupancy, nor semi-static channel access procedures to access an unlicensed channel.



Background:
RAN4 defined requirements for operation on a carrier subject to CCA for the NR-U WI in Rel-16. The requirements were defined by accounting for the CCA failures. As an example, the cell identification delay is extended with the number of detected CCA failures during the identification and there is a maximum number of CCA failures allowed during the identification period. The UE is required restart the cell identification process upon reaching the maximum allowed CCA failures during the identification period. Other mobility requirements were defined following a similar methodology which depends on the CCA failures. An example is shown below for the measurements of intra-frequency neighbour cells [2]:
Table 1: Tdetect,NR_Intra_CCA, Tmeasure,NR_Intra_CCA and Tevaluate,NR_Intra_CCA
	DRX cycle length [s]
	Scaling Factor (N1)
	Tdetect,NR_Intra_CCA [s] (number of DRX cycles)
	Tmeasure,NR_Intra_CCA [s] (number of DRX cycles)
	Tevaluate,NR_Intra_CCA
[s] (number of DRX cycles)

	
	FR1
	FR2-2 Note 5
	
	
	

	0.32
	1
	12
	0.32xN1x(36+Md)xM2 
{(36+Md)xN1xM2}
	0.32xN1x(4+Mm)xM2
{(4+Mm)xN1 xM2
	0.32xN1x(16+Me) x M2
{(16+Me)xN1xM2}

	0.64
	
	8
	0.64xN1x(28+Md)  
{(28+Md)xN1 }
	0.64xN1x(2+Mm) 
{(2+Mm)xN1 }
	0.64xN1x(8+Me)
{(8+Me)xN1 }

	1.28
	
	6
	1.28xN1x(25+Md)
{(25+Md)xN1 }
	1.28xN1x(1+Mm)
{(1+Mm)xN1 }
	1.28xN1x(5+Me) 
{(5+Me)xN1 }

	2.56
	
	5
	2.56xN1x(23+Md)
{(23+Md)xN1 }
	2.56xN1x(1+Mm)
{(1+Mm)xN1 }
	2.56xN1x(3+Me) 
{(3+Me)xN1 }

	Note 1:	M2 = 1.5 if SMTC periodicity of measured intra-frequency cell > 20 ms; otherwise M2=1.
Note 2:	Md, Mm, Me are the number of groups of consecutive N1 DRX cycles each group with at least one SMTC occasion not available during the Tdetect,NR_Intra_CCA, Tmeasure,NR_Intra_CCA and Tevaluate,NR_Intra_CCA, and Mm ≤ Mm,max, Md ≤ Md,max and Me ≤  Me,max
Note 3:	Mm,max = 16 for DRX cycle length = 0.32s; Mm,max = 8 for DRX cycle length = 0.64s; Mm,max = 4 for DRX cycle length = 1.28s; Mm,max = 4 for DRX cycle length = 2.56s.
Note 4:	Md,max = 4*Mm,max, Me,max = 2*Mm,max.
Note 5:	Applies for UE supporting FR2-2 power class 2&3. For UE supporting FR2-2 power class 1, N1 = 12 for all DRX cycle length.



The UE shall restart the measurements upon exceeding Mm,max, Md,max, or Me,max.

SL unlicensed impact:
The current RRM specification (TS 38.133, section 12.4) contains requirements for selection and reselection of synchronization reference sources. More specifically, it contains requirements for detecting a new synchronization reference sources (SyncRefUEs) when UE is synchronized to GNSS, SyncRefUE or serving cell/PCell. Examples of such requirements are time to detect newly detectable SyncRefUE, measurement period for measurements of identified SyncRefUEs, interruption time and dropping rate etc. These requirements further depend on the activity state of the UE, i.e. whether the UE is in DRX or non-DRX mode. 
In the Rel-18 scenario, the SL carrier can be subject to CCA and the WAN/Uu carrier is not subject to CCA. Therefore, the selection/reselection of the SyncRefUE on the SL carrier subject to CCA will be impacted due to the CCA failures on the SL carrier. The UE will not be able to meet the existing requirements for the selection/reselection of the SyncRefUE when operating on a carrier subject to CCA and experiencing many CCA failures. For example, the UE selecting or reselecting SyncRefUE as a synchronization reference source on a carrier subject to CCA may result in UE selecting/reselecting less reliable or incorrect SyncRefUE under large number of the CCA failures. Therefore, the principle for defining the requirements for selecting/reselecting synchronization reference sources (SyncRefUE) when operating on unlicensed carrier subject to CCA failures can be based on Rel-16 NR-U requirements.
· Observation 1: Excessive number of CCA failures on a SL carrier subject to CCA may result in unreliable or incorrect selection/reselection of synchronization reference sources (SyncRefUE) on that SL carrier.
· Observation 2: Rel-16 NR-U requirements and the UE measurement behaviour take into account the number of CCA failures on a carrier subject to CCA.
· Proposal 1: The requirements for selection and reselection of synchronization reference sources (SyncRefUE) on a SL carrier subject to CCA shall take into account the impact of the CCA failures occurring on the SL carrier during the selection and reselection of the SyncRefUE.  
[bookmark: _In-sequence_SDU_delivery]3	Summary
In this contribution we have discussed the RRM requirements for sidelink on unlicensed carrier subject to CCA. Based on the discussion, we have made following observation and proposal:
· Observation 1: Excessive number of CCA failures on a SL carrier subject to CCA may result in unreliable or incorrect selection/reselection of synchronization reference sources (SyncRefUE) on that SL carrier.
· Observation 2: Rel-16 NR-U requirements and the UE measurement behaviour take into account the number of CCA failures on a carrier subject to CCA.
· Proposal 1: The requirements for selection and reselection of synchronization reference sources (SyncRefUE) on a SL carrier subject to CCA shall take into account the impact of the CCA failures occurring on the SL carrier during the selection and reselection of the SyncRefUE.  
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