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1. [bookmark: Proposal_Pattern_Length]Introduction
RAN2 had extended discussion on Rel-18 sidelink evolution, primarily focused on CAPC and SL LBT procedure for SL-U. The following agreements were made in the RAN2#120-e meeting regarding CAPC for SL-U [1]: 
	Agreements on SL CAPC mapping table:
1: 	Confirm the WA “PQI is used to determine the CAPC mapping as in NR-U” as baseline.
2:	Working assumption
 	- Mapping PQI 90/91/92/93/21/22/23/55/56/57/58 to CAPC priority class 1. FFS on other SL CAPC mapping criterion.
	- Mapping PQI 59/61 to CAPC priority class 3.
	- Mapping PQI 25 to CAPC priority class 2.
	- Mapping PQI 24/26/60 to CAPC priority class 1
Agreement on SL CAPC rules
1: 	Working assumption: If PQI-based CAPC mapping is agreed, as in NR-U, the lowest priority CAPC of the logical channel(s) with MAC SDU multiplexed in the TB is used regardless of whether the TB also contains SL MAC CEs in addition to MAC SDUs.
Agreements on SL CAPC for SBCCH and PSFCH 
1: 	The highest priority SL CAPC is used for SBCCH SDU transmission (if SL CAPC is applied to SBCCH SDU).
2:	SL CAPC for PSFCH is left to RAN1.
Agreements on SL CAPC for RRC inactive/idle/OOC UE
1: 	For an IDLE/INACTIVE/OOC UE, if the QoS flow of non-standardized PQI can be mapped to a non-default SLRB, the UE determines the CAPC of this non-standardized PQI using the CAPC of this SLRB.
2:	Working assumption: Use the CAPC of the standardized PQI or the CAPC of non-standardized PQI configured in SIB/pre-configuration which best matches the QoS characteristics of the current non-standardized PQI based on one or more QoS characteristics



In this contribution, we discuss open aspects related to sidelink operation over the unlicensed band, specifically related to the CAPC design for SL-U. 
2. Discussion
In the last RAN2 meeting, there was extended discussion on whether the CAPC is derived based on PQI or some other metric, like the L1 priority. The key points raised by companies against PQI based mapping were related to configuration for mode-2 for IDLE/INACTIVE and OOC UEs and potential ambiguity with L1 priority. 
In our understanding, since the mapping is defined based on PQI, we assume this is captured in the specification and should be applicable for both mode-1 and mode-2 operation. Moreover, there was discussion on whether this mapping shall be applicable to the gNB side or the UE side or both. We are not sure whether there is a need for this distinction if the mapping is hardcoded as part of the specification, since in that case we assume both UE and gNB have the same understanding regarding the CAPC. 
In the previous meeting, the mapping of PQIs to CAPCs was captured as a working assumption. However, there was discussion on whether there is potential conflict between L1 priority based procedures (e.g. resource selection and pre-emption) and CAPC and whether default priority level of PQI is also used as one criterion to determine the CAPC mapping. We discuss our view on this aspect in the following section, but as far as confirming the working assumption goes, we think RAN2 should first address the potential conflict of this CAPC mapping using PQI with L1 based priority before conforming this working assumption.
Proposal 1: With respect to the mapping table below of PQI to CAPC priority class as per the working assumption from the last meeting, RAN2 is proposed to wait until potential conflict with L1 priority is resolved.
	CAPC
	PQI

	1
	21, 22, 23, 24, 26, 55, 56, 57, 58, 60, 90, 91, 92, 93 93

	2
	59, 61

	3
	25

	NOTE:	lower CAPC value means higher priority


Table 1 CAPC to PQI mapping for SL-U

Regarding the potential conflict with L1 priority, we understand that while there are some commonalities between CAPC and L1 priority in terms of competing for channel access, they seek to serve somewhat different purpose, i.e. channel access fairness vs priority based access. In this sense, we do not see much issue in proceeding with the PQI based mapping. In addition, based on the above mapping and considering the PDBs and Priority levels associated to the PQIs, it can be seen from Table 2 below that roughly speaking, the CAPC values do map to appropriate Priority values as well. In other words, lower CAPC values tend to map to lower priority level values. On the other hand, 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, RAN2 further needs to discuss the potential redundancy between signaling CAPC and L1 priority as part of SCI. 
In our understanding, the TX UE may not need to include both CAPC value and the L1 priority (PPPP) value as part of L1 signaling and signaling overhead may be reduced. However, this has direct impact on RAN1 in terms of SCI design, it seems prudent to consult RAN1 in case they have some concerns on the current mapping.

	PQI
	Priority level
	PDB
	CAPC

	90/91/92/93/
21/22/23/
55/56/57/58 
	3/2/5/6/
3/4/3/
3/6/5/4
	10/3/5/10/
20/50/100/
10/20/25/100
	1

	59/61
	6/6
	500/400
	3

	25
	2
	200
	2

	24/26/
60
	1/2/
1
	150/200/
120
	1


Table 2 Classification of PQI-CAPC mapping with associated PDB and Priority levels

Proposal 2: RAN2 discuss overlap between signaling CAPC and SL Priority as part of SCI and consult with RAN1 on whether there is any concern on the current PQI based mapping.

Another aspect discussed in the last meeting was how to assign the CAPC value for the case when data from logical channels is multiplexed with SL MAC CEs. Note that we have already agreed that highest priority CAPC is used if only SL MAC CE(s) or only SCCH SDU(s) are included in the TB. Then, for the case of assigning CAPC for multiplexed data, the same principle as NR-U can be applicable, i.e. in order to achieve fairness and avoid starvation of SL-DRBs with low priority, the CAPC for the LCH with the lowest priority from among all the LCHs is used. Moreover, in the last meeting, the working assumption went one step further to also assign the lowest priority CAPC of the logical channel(s) multiplexed in the TB regardless of whether the TB also contains SL MAC CEs in addition to MAC SDUs. In our understanding, since this is based on the same fairness principle as mentioned above, we think it can be agreed.
Proposal 3: Confirm the working assumption to assign lowest priority CAPC of the logical channel(s) multiplexed in the TB regardless of whether the TB also contains SL MAC CEs in addition to MAC SDUs.

On the handling of CAPC for non-standardized PQI for IDLE/INACTIVE/OOC UEs, there was some discussion in the last meeting on whether some default CAPC is used and the following agreements were made:
	Agreements on SL CAPC for RRC inactive/idle/OOC UE
1: 	For an IDLE/INACTIVE/OOC UE, if the QoS flow of non-standardized PQI can be mapped to a non-default SLRB, the UE determines the CAPC of this non-standardized PQI using the CAPC of this SLRB.
2:	Working assumption: Use the CAPC of the standardized PQI or the CAPC of non-standardized PQI configured in SIB/pre-configuration which best matches the QoS characteristics of the current non-standardized PQI based on one or more QoS characteristics



In our view, for the case when the QoS flow of non-standardized PQI cannot be mapped to a non-default SLRB, the use of default CAPC seems quite restrictive since it does not offer enough flexibility to differentiate between different PQI values, especially since we have already made a working assumption to support explicit mapping of CAPC based on standardized PQI based on PDB. The same principle can be extended to the non-standardized PQI as well, with the actual CAPC assignment left to UE implementation. We think the UE can derive the CAPC using the mapping table and comparing with the CAPC of standardized PQI or non-standardized PQI configured in SIB/pre-configuration, which best matches the QoS characteristics (in this case, PDB) of the current non-standardized PQI. So, we think it is ok to confirm the working assumption. Correspondingly, the following note can be added in the specification:
	For the case of IDLE/INACTIVE/OOC UE, when the when the QoS flow of non-standardized PQI cannot be mapped to a non-default SLRB, it is upto UE implementation to derive the CAPC mapping.



Proposal 4a: For the case of IDLE/INACTIVE/OOC UE when the QoS flow of non-standardized PQI cannot be mapped to a non-default SLRB, confirm the working assumption to use the CAPC of the standardized PQI or the CAPC of non-standardized PQI configured in SIB/pre-configuration which best matches the QoS characteristics of the current non-standardized PQI based on one or more QoS characteristics.
Proposal 4b: It is left to UE implementation to derive the CAPC mapping for the non-standardized PQI to be aligned with QoS characteristics of the non-standardized PQI, based on the standardized PQI-CAPC mapping table.

3. Conclusion
[bookmark: _Hlk85555806][bookmark: _Hlk85205107]This contribution discusses issues related to CAPC for SL-U and makes the following proposals:
Proposal 1: With respect to the mapping table below of PQI to CAPC priority class as per the working assumption from the last meeting, RAN2 is proposed to wait until potential conflict with L1 priority is resolved.
Proposal 2: RAN2 discuss overlap between signaling CAPC and SL Priority as part of SCI and consult with RAN1 on whether there is any concern on the current PQI based mapping.
Proposal 3: Confirm the working assumption to assign lowest priority CAPC of the logical channel(s) multiplexed in the TB regardless of whether the TB also contains SL MAC CEs in addition to MAC SDUs.
Proposal 4a: For the case of IDLE/INACTIVE/OOC UE when the QoS flow of non-standardized PQI cannot be mapped to a non-default SLRB, confirm the working assumption to use the CAPC of the standardized PQI or the CAPC of non-standardized PQI configured in SIB/pre-configuration which best matches the QoS characteristics of the current non-standardized PQI based on one or more QoS characteristics.
Proposal 4b: It is left to UE implementation to derive the CAPC mapping for the non-standardized PQI to be aligned with QoS characteristics of the non-standardized PQI, based on the standardized PQI-CAPC mapping table.
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