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1. [bookmark: Proposal_Pattern_Length]Introduction
RAN approved a new work item on NR Sidelink (SL) evolution and as part of the objectives of this working item (WI), the following aspects were included: 
	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.



In this contribution, we discuss aspects related to sidelink operation over the unlicensed band, specifically related to the dynamic channel access for LBT operation. 
2. Discussion
RAN1 has been discussing the support of sidelink operation over unlicensed spectrum as part of the work on SL-U, including aspects related to support of various channel access modes and types of LBT (Listen Before Talk) that shall be supported. In this regard, while most aspects do not have much direct impact on RAN2 work, one issue related to the priority of sidelink transmissions needs to be discussed as part of RAN2 work. Specifically, the UE may apply LBT operation before transmission on shared spectrum. When LBT is applied, the transmitter listens to/senses the channel to determine whether the channel is free or busy and performs transmission only if the channel is available. For certain type of LBT, the underlying contention window size is directly dependent on the channel access priority class (CAPC), which can be configured by network based on the priority of the underlying traffic. 
For NR-U, [1] defines the Channel Access Priority Classes (CAPC) of radio bearers and MAC CEs. The CAPC for a given DRB is based on the 5QIs for all the QoS flows mapped to that DRB and the mapping between CAPC and 5QIs for standardized 5QIs is captured in Table 5.6.2-1 in [1]:
[image: ]
For the case of SL-U, firstly we need to discuss whether fixed or configurable CAPC is used for SL DRBs, SL SRBs and SL MAC CEs. One option is to follow the same design as Uu, i.e. 
- Fixed to the lowest priority for the padding BSR and recommended bit rate MAC CEs;
- Fixed to the highest priority for SRB0, SRB1, SRB3 and other MAC CEs;
- Configured by the gNB for SRB2 and DRB, at least for mode 1 operation.

For sidelink operation, the MAC CEs to consider are SL BSR Reporting MAC CE, SL CG Confirmation MAC CE, SL DRX Command MAC CE and the IUC request and IUC information MAC CEs. We think that all the above MAC CEs can be fixed to highest priority, same in principle as Uu design.
Proposal 1: For SL-U, a fixed CAPC is used for sidelink MAC CEs, fixed to the highest priority (same as in the case of Uu design).

For SL DRBs, we can again follow Uu design and have the priority be configurable based on the priority of the underlying traffic and fairness among different traffic types and transmissions. Given that PQI is used as a reference to PC5 QoS characteristics, it seems quite natural to extend this mapping between CAPC and PQI. The standardized PQI to PC5 QoS characteristics mapping is captured in [2] and can thus serve as a basis for developing the aforementioned mapping. Similar to NR-U, mapping between CAPC and PQI need to be captured. The table below shows a mapping ordered based on the default priority levels, which can be considered (Table 1) or they can be classified based on PDB (Table 2): 

	CAPC
	PQI

	1
	21, 22, 23, 55, 56, 57, 58, 90,91

	2
	-

	3
	6

	4
	-

	NOTE:	lower CAPC value means higher priority



Table 1. mapping between CAPC and PQI (classified based on PDB)
	CAPC
	PQI

	1
	91

	2
	21, 22, 23, 55, 58, 90

	3
	56, 57, 59

	4
	6

	NOTE:	lower CAPC value means higher priority



Table 2. mapping between CAPC and PQI (classified based on Default Priority level)

In order to cover non-standardized PQIs, the same principle as that for non-standardized 5QI can be used, i.e. capturing a note in the stage-2 specification:
	NOTE: A QoS flow corresponding to a non-standardized PQI (i.e. operator specific PQI) should use the CAPC of the standardized PQI which best matches the QoS characteristics of the non-standardized PQI.



Proposal 2a: RAN2 is proposed to agree that for SL-U, a CAPC mapping to PQI shall be defined based on the standardized PQI to PC5 QoS characteristics mapping, similar to the existing mapping between CAPC and 5QI.
Proposal 2b: RAN2 is proposed to discuss and downselect between Table 1 and Table 2 above to for mapping between CAPC and PQI. 
Proposal 3: For the case of non-standardized PQI, RAN2 shall follow the same principle as that for non-standardized 5QI i.e to use the CAPC of the standardized PQI which best matches the QoS characteristics of the non-standardized PQI.
Another issue regarding CAPC pertains to how it is shared by the TX UE. From the RX UE perspective, a target receiver can only utilize that COT if and only if its own CAPC is equal to or smaller than that of the transmitter, meaning that the transmitter has to provide this information to the receiver(s). Currently, it is still being discussed in RAN1 if and how this can be included as part of sidelink control information, but there are concerns regarding the additional signaling overhead. Given that SCI already carries the SL priority (PPPP) for mode 2 sensing and resource allocation procedure and that both CAPC and PPPP are essentially derived from the underlying 5QI/PQI, it may be useful to discuss if a direct mapping can be considered between PPPP and CAPC. The need for having this mapping explicitly captured in specification or left to UE to derive from underlying PQI also needs to be discussed. In any case, even if both CAPC and PPPP are needed at the receiver for different purposes, in some sense they carry redundant information (i.e. channel utilization information) and both are associated to the underlying PC5 QoS characteristics. Therefore, by having such a mapping, the RX UE can determine the CAPC from the PPPP mapping without the need for explicitly carrying this information within the SCI.
Proposal 4: RAN2 to discuss the need for mapping CAPC to PPPP for SL-U in order to avoid additional signaling overhead as part of SCI.

3. Conclusion
[bookmark: _Hlk85555806][bookmark: _Hlk85205107]
This contribution discusses support of unlicensed band for sidelink operation and makes the following proposals:
Proposal 1: For SL-U, a fixed CAPC is used for sidelink MAC CEs, fixed to the highest priority (same as in the case of Uu design).
Proposal 2a: RAN2 is proposed to agree that for SL-U, a CAPC mapping to PQI shall be defined based on the standardized PQI to PC5 QoS characteristics mapping, similar to the existing mapping between CAPC and 5QI.
Proposal 2b: RAN2 is proposed to discuss and downselect between Table 1 and Table 2 above to for mapping between CAPC and PQI. 
Proposal 3: For the case of non-standardized PQI, RAN2 shall follow the same principle as that for non-standardized 5QI i.e to use the CAPC of the standardized PQI which best matches the QoS characteristics of the non-standardized PQI.
Proposal 4: RAN2 to discuss the need for mapping CAPC to PPPP for SL-U in order to avoid additional signaling overhead as part of SCI.
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Table 5.6.2-1: Mapping between Channel Access Priority Classes and 5Ql

CAPC 5Ql
1 1,3, 5,65, 66, 67, 69, 70, 79, 80, 82, 83, 84, 85
2 2,7, 71
3 4,6,8,9,72,73,74, 76
4 B
NOTE: lower CAPC value means higher priority





