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1	Introduction
In RAN plenary #96 meeting, a revised WID [1] for NR sidelink evolution was approved and the following objective was provided on sidelink on unlicensed spectrum:
1. 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
In this contribution, we would like to provide our views on channel access for sidelink operation on unlicensed spectrum and have corresponding proposals.
2	Discussion
CAPC in NR-U 
In NR-U, the Channel Access Priority Classes (CAPC) of radio bearers and MAC CEs are either fixed or configurable:
-	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.
[bookmark: OLE_LINK14][bookmark: OLE_LINK15]As specified in [2], a correspondence between CAPC and standardized 5QIs in the Table 5.6.2-1 is provided, which is a baseline for gNB to choose the CAPC of a DRB, i.e., the gNB takes into account the 5QIs of all the QoS flows multiplexed in that DRB while considering fairness between different traffic types and transmissions. In addition, it has been specified with a note that a QoS flow corresponding to a non-standardized 5QI (i.e. operator specific 5QI) should use the CAPC of the standardized 5QI which best matches the QoS characteristics of the non-standardized 5QI.
Table 5.6.2-1: Mapping between Channel Access Priority Classes and 5QI
	CAPC
	5QI

	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
	-

	NOTE:	lower CAPC value means higher priority
-



CAPC in SL-U 
Regarding CAPC in SL-U, it is proposed to reuse what we already have in NR-U as much as possible including both the concept of the mapping table and the other principles. Since we have sidelink standardized PQI, RAN2 can firstly agree to have a table for the mapping between CAPC and SL standardized PQI and the detailed mapping can be further studied. Similarly, for non-standardized PQI, a QoS flow corresponding to a non-standardized PQI should use the CAPC of the standardized PQI which best matches the QoS characteristics of the non-standardized PQI. 
Proposal 1: In SL-U, a table for mapping between PQI and CAPC, similar to Table 5.6.2-1 in 3GPP TS 38.300, shall be specified. FFS the detailed mapping between PQI and CAPC. 
Proposal 2: In SL-U, a QoS flow corresponding to a non-standardized PQI should use the CAPC of the standardized PQI which best matches the QoS characteristics of the non-standardized PQI.
Regarding the CAPC for SL radio bearers and SL MAC CEs, we think principles from NR-U can be adopted for SL-U, i.e., CAPC for SL DRBs and SL MAC CEs are either fixed or configurable. According to the latest MAC specification, there are in total four SL MAC CEs including 
-	Sidelink CSI Reporting MAC CE;
-	Sidelink Inter-UE Coordination Request MAC CE and Sidelink Inter-UE Coordination Information MAC CE;
-	Sidelink DRX Command MAC CE;
From our point, we think all the SL MAC CEs should have the highest access priority. This is consistent with the existing prioritization rules for logical channels where all SL MAC CEs have lower priority than any data. 
Proposal 3: In SL-U, channel access priority for all the SL MAC CEs are fixed to the highest channel access priority (lowest CAPC value). 
As for SL DRBs, we think the CAPC can be (pre)configured by the network. With the mapping table defined, mapping from the PQI to CAPC is performed by the network. The RRC configures the CAPC for each logical channel taking into account the PQIs of all the QoS flows multiplexed in that SL-DRB while considering fairness between different traffic types and transmissions. 
Proposal 4: In SL-U, channel access priority for SL DRBs are (pre)configured by the gNB.
As for SL SRBs, including SL-SRB0~SL-SRB4, we think all the SL SRBs should have the highest channel access priority as it is essential that all control data is delivered reliably and lowest latency to keep the RRC states in sync between the UEs. This applies to UEs operating in mode 1 where the gNB would select the CAPC appropriately for dynamic SL grants and also to configured SL grants where the UE does the same thing and UEs operating in mode 2 where UE selects the CAPC appropriately for selected SL grants. 
Proposal 5: In SL-U, channel access priority for all the SL SRBs are fixed to the highest channel access priority (lowest CAPC value).
CAPC selection and multiplexing of data in SL-U
In NR-U, for transmission on dynamic grant, the CAPC is selected by the network and indicated in DCI. Similarly, in SL-U, for UEs operating in mode 1 and if the transmission is performed on dynamic SL grant, CAPC should be selected by gNB and indicated in DCI. 
Proposal 6: In SL-U, CAPC is selected by gNB and indicated in DCI for SL transmission on dynamic SL grant.
Regarding CG, in NR-U, it was categorized with the following different cases, only MAC CEs included, only DCCH included, only CCCH included and otherwise. And RAN2 agreed with the CAPC selection rule for the first three cases as highlighted in yellow. When it comes to SL-U, for both configured SL grant and selected SL grant, we think different CAPC selection rule should apply to different cases as well. In SL-U, the following cases are possible and should be discussed.
-	Only SL MAC CE(s) are included in the TB; or
-	Only SCCH SDU(s) are included in the TB; or
-	Otherwise.
For SL MAC CE only case, the highest priority CAPC of those MAC CE(s) should be used. Actually if we agree with Proposal 3, i.e., all SL MAC CEs are fixed to the highest priority CAPC, then for SL MAC CE only case, the highest priority CAPC should be used. For SCCH SDU only case, we think the highest priority CAPC should be used as well.
Proposal 7: In SL-U, CAPC is selected as the highest priority CAPC if only SL MAC CEs are included in the TB for SL transmissions on configure SL grant and selected SL grant.
Proposal 8: In SL-U, CAPC is selected as the highest priority CAPC if only SCCH SDUs are included in the TB for SL transmissions on configure SL grant and selected SL grant.
Regarding the otherwise case, originally in NR-U, it was agreed to select the highest CAPC value (lowest priority) of LCHs multiplexed in a TB as highlighted in green. However, some companies had concern that the selection of the lowest priority CAPC for a MAC PDU which multiplexes different LCHs is not optimal since high priority data will be subject to delay when lower priority data is multiplexed in the same MAC PDU. Therefore, some companies proposed to introduce some restrictions during LCP, i.e., LCHs with low priority CAPC are not allowed to be multiplexed with LCHs having higher CAPC in the same TB. But finally companies think this issue was just quite corner since for CG of which the traffic type is quite predictable with well-known periodicities and data sizes, the issue is not that serious. Therefore, the final conclusion for CAPC selection for CG is to select the highest CAPC value (lowest priority) of LCHs multiplexed in a TB without any restriction on multiplexing of data defined. 
	When performing Type 1 LBT for the transmission of an uplink TB (see TS 37.213 [37], clause 4.2.1.1) and when the CAPC is not indicated in the DCI, the UE shall select the CAPC as follows:
-	If only MAC CE(s) are included in the TB, the highest priority CAPC of those MAC CE(s) is used; or
-	If CCCH SDU(s) are included in the TB, the highest priority CAPC is used; or
-	If DCCH SDU(s) are included in the TB, the highest priority CAPC of the DCCH(s) is used; or
-	The lowest priority CAPC of the logical channel(s) with MAC SDU multiplexed in the TB is used otherwise.



Observation 1: In NR-U, RAN2 agreed to select the highest CAPC value (lowest priority) of LCHs multiplexed in a TB for UL CG without any restriction on multiplexing of data defined.
When it comes to CG for SL-U, we are not sure if similar principle should be adopted or not. The major difference between SL-U and NR-U is that for transmissions on NR-U CG, the traffic type is quite predictable and the network is allowed to configure multiple CG configurations to comply different types of such kind of predictable traffic. Therefore, for transmission on NR-U CG, it is quite probable that LCHs with similar CAPC are multiplexed into the same MAC PDU. But for transmissions on SL CG, we think the traffic type is not that predictable but quite random on both periodicity and data size which may also depend on the transmission cast types. Therefore, we are afraid reusing the Uu principle, i.e., always selecting the highest CAPC value (lowest priority) of LCHs multiplexed in a TB, will downgrade the performance of high priority data if high priority data and low priority data are multiplexed in the same TB. Obviously, similar issue also exists for selected SL grant. Therefore we propose RAN2 to further discuss about the CAPC selection and multiplex of data for both configured SL grant and selected SL grant in SL-U.  
Proposal 9: In SL-U, RAN2 to further discuss how to select the CAPC and whether to introduce any restriction on data multiplexing for SL transmissions on configure SL grant and selected SL grant. 
COT sharing in SL-U
For COT sharing in SL-U, RAN1 has discussed about this and agreed to support UE-to-UE COT sharing with some details FFS:
	· UE-to-UE COT sharing is supported in NR sidelink operation in a shared channel (SL-U).
· FFS applicable SL channels and signals (e.g., PSCCH/PSSCH, PSFCH, S-SSB) for shared COT access and any restrictions (e.g. whether the COT can be shared with a single UE or multiple UEs)
· FFS all other details in compliance with the regulatory requirements


 In addition, during last RAN1 meeting, the following agreements were achieved for UE-to-UE COT sharing.
	· For UE-to-UE COT sharing, continue considering the following alternatives:
· Alt. 1: A responding SL UE can utilize a COT shared by a COT initiating UE when the responding SL UE is a target receiver of the at least COT initiating UE’s PSSCH data transmission in the COT.
· When the responding UE uses the shared COT for its transmission has an equal or smaller CAPC value than the CAPC value indicated in a shared COT information
· FFS any additional conditions
· Alt. 2: A responding SL UE can utilize a COT shared by a COT initiating UE when the responding SL UE is a target receiver of the COT initiating UE’s transmission in the COT.
· When the responding UE uses the shared COT for its transmission has an equal or smaller CAPC value than the CAPC value indicated in a shared COT information
· FFS how to determine a SL UE is a target receiver
· FFS: details of the channel type of the COT initiating UE’s transmission
· FFS any additional conditions
· For Alt1 and Alt2: When a responding UE uses a shared COT for its transmission(s), the COT initiating UE is a target receiver of the responding UE’s transmission(s).
· FFS: details of the channel type of the responding UE’s transmission(s)
· gNB relaying/forwarding a UE initiated COT to another UE is not supported in Rel-18
· FFS whether a Mode 1 UE can report a COT or related information to gNB for aiding Mode 1 RA


There may be some impact on RAN2 to support UE-to-UE COT sharing as listed in the above RAN1 agreement, e.g., whether a Mode 1 UE can report a COT or related information to gNB for aiding Mode 1 RA. However from RAN2 point of view, we propose to wait for more RAN1 input before we start the corresponding discussion on UE-to-UE COT sharing. 
Proposal 10: In SL-U, RAN2 wait for more RAN1 input before we start the corresponding discussion on UE-to-UE COT sharing. 
3	Conclusion
In this contribution, we discussed about CAPC for sidelink operation on unlicensed spectrum and have the corresponding observation and proposals:
Observation 1: In NR-U, RAN2 agreed to select the highest CAPC value (lowest priority) of LCHs multiplexed in a TB for UL CG without any restriction on multiplexing of data defined.
Proposal 1: In SL-U, a table for mapping between PQI and CAPC, similar to Table 5.6.2-1 in 3GPP TS 38.300, shall be specified. FFS the detailed mapping between PQI and CAPC. 
Proposal 2: In SL-U, a QoS flow corresponding to a non-standardized PQI should use the CAPC of the standardized PQI which best matches the QoS characteristics of the non-standardized PQI.
Proposal 3: In SL-U, channel access priority for all the SL MAC CEs are fixed to the highest channel access priority (lowest CAPC value).
Proposal 4: In SL-U, channel access priority for SL DRBs are (pre)configured by the gNB..
Proposal 5: In SL-U, channel access priority for all the SL SRBs are fixed to the highest channel access priority (lowest CAPC value).
Proposal 6: In SL-U, CAPC is selected by gNB and indicated in DCI for SL transmission on dynamic SL grant.
Proposal 7: In SL-U, CAPC is selected as the highest priority CAPC if only SL MAC CEs are included in the TB for SL transmissions on configure SL grant and selected SL grant.
Proposal 8: In SL-U, CAPC is selected as the highest priority CAPC if only SCCH SDUs are included in the TB for SL transmissions on configure SL grant and selected SL grant.
Proposal 9: In SL-U, RAN2 to further discuss how to select the CAPC and whether to introduce any restriction on data multiplexing for SL transmissions on configure SL grant and selected SL grant. 
Proposal 10: In SL-U, RAN2 wait for more RAN1 input before we start the corresponding discussion on UE-to-UE COT sharing. 
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