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1
Introduction

In RAN plenary #96 meeting, a revised WID [1] for NR sidelink evolution was approved and the objective of supporting unlicensed spectrum in sidelink was provided as:
	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
· 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.

· Physical channel design framework: Required changes to NR sidelink physical channel structures and procedures to operate on unlicensed spectrum

· The existing NR sidelink and NR-U channel structure shall be reused as the baseline.

· No specific enhancements for existing NR SL feature
· 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.


For sidelink operation in unlicensed spectrum, LBT operation should be applied. When performing LBT, the transmitter applies one of several Channel Access Priority Classes (CAPC). That is, LBT is to be applied in SL-U and the related procedures about the selection of Channel Access Priority Class would apply for SL-U. 

In this contribution, we would like to discuss this topic.
2
Discussion on CAPC for SL-U
In NR-U, the 5QI and CAPC mapping is given in the Table 5.6.3-1clause 5.6.2 in TS 38.300 as follows: 
	When choosing the CAPC of a DRB, 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. Table 5.6.2-1 below shows which CAPC should be used for which standardized 5QIs i.e. which CAPC to use for a given QoS flow.

NOTE:
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

-




In NR-U, 5QI value is used as a reference to 5G QoS characteristics of a service. Essentially, the 5QI and CAPC mapping reflects the mapping between a service and CAPC value. For example, 5QI value 83 is corresponding to Cooperative Lane Change service. According to table 5.6.2-1 in 38.300, such service has the highest priority of CAPC.
In SL, a PQI (i.e. PC5 5QI) is corresponding to 5QI and is used as a reference to PC5 QoS characteristics. In SL, cooperative Lane Change service has a PQI value 55. When reusing the mapping between 5QI and CAPC in NR-U, Cooperative Lane Change service with PQI value 55 shall have the highest priority of CAPC. 
Since for the same service, PQI value and 5QI value have a one-to-one mapping relationship, we propose that in SL-U, the table of the mapping between 5QI and CAPC in NR-U can be reused by replacing 5QI into PQI.
Proposal 1: In SL-U, the table of the mapping between 5QI and CAPC in NR-U can be reused by replacing 5QI with PQI. 

According to clause 5.6.2 in TS 38.300, the CAPC of per LCH for DRB is configured by gNB:

	The Channel Access Priority Classes (CAPC) of radio bearers and MAC CEs are either fixed or configurable for operation in FR1:

-
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.


Different QoS flows with different 5QI values could have different CAPC values. When a logical channel includes a DRB which have multiple QoS flows, the CAPC determination of this logical channel depends on the configuration by gNB. Similar to NR-U, for a sidelink logical channel including a SL DRB which have multiple QoS flows, the same CAPC configuration of a logical channel in NR-U can reused to SL-U. 
Similar to NR-U, we propose that  a LCH of a SL DRB has a configurable CAPC.
Proposal 2:  Similar to NR-U,  a LCH  for SL DRB has a configurable CAPC.
According to clause 5.6.2 in TS 38.300, the CAPC of LCH for SRB0, SRB1, SRB3 in NR-U is fixed to the highest priority while the CAPC of LCH for SRB2 is configurable.
For sidelink, there exist five sidelink SRBs:

· SL-SRB0 is used to transmit the PC5-S message(s) before the PC5-S security has been established. 
· SL-SRB1 is used to transmit the PC5-S messages to establish the PC5-S security. 
· SL-SRB2 is used to transmit the PC5-S messages after the PC5-S security has been established, which is protected. 
· SL-SRB3 is used to transmit the PC5-RRC signalling, which is protected and only sent after the PC5-S security has been established.
· SL-SRB4 is used to transmit/receive the NR sidelink discovery messages.
All SL-SRBs are used for establish sidelink connection and AS security. As we don’t see the need to distinguish CAPC priority levels among SL-SRBs, we propose that the CAPC of all SL SRBs are fixed to the highest priority in SL-U.
Proposal 3:  The CAPC of all SL SRBs are fixed to the highest priority in SL-U.
According to clause 5.6.2 in TS 38.300, in NR-U, MAC CEs (except for padding BSR and recommended bit rate MAC CEs) have the highest priority of CAPC. Padding BSR and recommended bit rate MAC CEs have the lowest priority of CAPC. Therefore, in NR-U, MAC CEs including important control messages have the highest priority of CAPC.
In SL, there exist four SL MAC CEs, such as Sidelink CSI Reporting MAC CE, Sidelink Inter-UE Coordination Request MAC CE, Sidelink Inter-UE Coordination Information MAC CE, Sidelink DRX Command MAC CE:

· Sidelink CSI Reporting MAC CE is used for Reception UE to report a SL CSI-RS measurement result. 
· Sidelink Inter-UE Coordination Request MAC CE is used to trigger a peer UE to transmit Sidelink Inter-UE Coordination Information.
· Sidelink Inter-UE Coordination Information MAC CE includes a peer UE’s preferred/non-preferred resources. 

· Sidelink DRX Command MAC CE is used to stop sl-drx-onDurationTimer or stop sl-drx-InactivityTimer in SL DRX cycle, which is only supported in sidelink unicast.
In current SL, all SL MAC CEs include import measurement results or important control messages. Similar to the CAPC of MAC CE including important control messages in NR-U, we propose that the CAPC of Sidelink MAC CEs are fixed to the highest priority in SL-U.

Proposal 4: The CAPC of all SL MAC CEs are fixed to the highest priority in SL-U.
When performing Type 1 LBT for the transmission of a sidelink TB and the CAPC of the TB is not indicated in the DCI, the UE needs to determine the CAPC of a TB transmission. 
The existing NR-U mechanism about determining the CAPC of a TB in clause 5.6.2 in TS 38.300 is:
	When performing Type 1 LBT for the transmission of an uplink TB (see TS 37.21[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.


Similar to NR-U principles, the sidelink UE could select the CAPC of a TB with adaption for sidelink, as follows:

-
If SL MAC CE(s) are included in the TB, the highest priority CAPC is used; or

-
If SCCH SDU(s) are included in the TB, the highest priority CAPC is used; or

-
The lowest priority CAPC of the logical channel(s) multiplexed with SL MAC SDU in the TB is used otherwise.
Proposal 5: The CAPC determination of a TB in SL-U could follow existing NR-U mechanism with adaption for sidelink:
-
If SL MAC CE(s) are included in the TB, the highest priority CAPC is used; or

-
If SCCH SDU(s) are included in the TB, the highest priority CAPC is used; or

-
The lowest priority CAPC of the logical channel(s) multiplexed with SL MAC SDU in the TB is used otherwise.
For UE to UE COT sharing, RAN 1 meeting #110 has agreed that the responding UE that uses the shared COT for its transmission has an equal or smaller CAPC value than the CAPC value indicated in a shared COT information [2].
	Agreement
· 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


To implement RAN1 agreement that the responding UE shall have an equal or smaller CAPC value than the CAPC value indicated in a shared COT information, there could be two approaches from RAN 2:
· A COT initiating UE can select suitable responding UE having a TB to transmit with an equal or smaller CAPC value.
· A responding UE perform SL LCP in MAC layer to generate a TB with an equal or smaller CAPC value than the CAPC value indicated in a shared COT information.
Proposal 6: For UE to UE COT sharing, to implement RAN1 agreement that the responding UE that uses the shared COT for its transmission has an equal or smaller CAPC value than the CAPC value indicated in a shared COT information, use two approaches as: 
· A COT initiating UE can select suitable responding UE having a TB to transmit with an equal or smaller CAPC value.
· A responding UE perform SL LCP in MAC layer to generate a TB with an equal or smaller CAPC value than the CAPC value indicated in a shared COT information.

3
Conclusion

In this contribution, we discussed the CAPC for SL-U in details and made the following proposals.
Proposal 1: In SL-U, the table of the mapping between 5QI and CAPC in NR-U can be reused by replacing 5QI with PQI. 
Proposal 2:  Similar to NR-U,  a LCH  for SL DRB has a configurable CAPC.
Proposal 3:  The CAPC of all SL SRBs are fixed to the highest priority in SL-U.
Proposal 4: The CAPC of all SL MAC CEs are fixed to the highest priority in SL-U.
Proposal 5: The CAPC determination of a TB in SL-U could follow existing NR-U mechanism with adaption for sidelink:
· If SL MAC CE(s) are included in the TB, the highest priority CAPC is used; or

· If SCCH SDU(s) are included in the TB, the highest priority CAPC is used; or

· The lowest priority CAPC of the logical channel(s) multiplexed with SL MAC SDU in the TB is used otherwise.
Proposal 6: For UE to UE COT sharing, to implement RAN1 agreement that the responding UE that uses the shared COT for its transmission has an equal or smaller CAPC value than the CAPC value indicated in a shared COT information, use two approaches as: 

· A COT initiating UE can select suitable responding UE having a TB to transmit with an equal or smaller CAPC value.
· A responding UE perform SL LCP in MAC layer to generate a TB with an equal or smaller CAPC value than the CAPC value indicated in a shared COT information.
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