3GPP TSG-RAN WG2 Meeting #119bis electronic
R2-2209973
Online, 10th – 19th October 2022
Agenda item:
8.15.2
Source:
Spreadtrum Communications
Title:
Consideration on channel access priority in SL-U
Document for:
Discussion and Decision
1 Introduction
In RP-221938, a new WI was approved for NR sidelink evolution. One of objectives is to study and specify the sidelink operation in unlicensed spectrum [1]:
	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

· 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.


In this contribution, we discuss the Channel Access Priority Class (CAPC) issues in SL-U.
2 Discussion
CAPC was introduced in LTE LAA and further discussed and defined in NR-U to select LBT parameters for uplink and downlink operation in unlicensed spectrum, based on different type of traffics. Thus, CAPC should be applied to SL-U as well. In R16 NR-U, the CAPC of RBs and MAC CEs are either fixed or configurable [2]:

	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.


For RRC messages transmitted in NR-U, different CAPC are applied to different SRBs, since different RRC messages might require different level of QoS performance. For SRB0, SRB1 and SRB3 which are used to convey latency critical RRC messages, the highest priority CAPC are used, and for SRB2 which are used specifically for NAS signaling message, CAPC is configured by the gNB. 

In SL, the PC5-RRC and PC5-S messages which are transmitted/received via sidelink SRBs are provided in Table 1.
	sidelink SRB type
	PC5-RRC/PC5-S messages

	SL-SRB0
	Direct Link Establishment Request

	SL-SRB1
	Direct Link Security Mode Command and Direct Link Security Mode Complete

	SL-SRB2
	Protected PC5-S message except Direct Link Security Mode Complete

	SL-SRB3
	PC5-RRC messages:

RRCReconfigurationSidelink, RRCReconfigurationCompleteSidelink, RRCReconfigurationFailureSidelink,  MeasurementReportSidelink, UEAssistanceInformationSidelink, UECapabilityEnquirySidelink, UECapabilityInformationSidelink, NotificationMessageSidelink, RemoteUEInformationSidelink, UuMessageTransferSidelink

	SL-SRB4
	Announcement message, Solicitation message and Response message


Table 1 RRC and PC5-S messages in SL

The PC5RRC or PC5-S messages are all related to the fundamental operation of sidelink unicast connection or relaying. Moreover, the logical channel priority of these sidelink SRBs are all fixed to the highest priority value, ‘1’. Hence, we think the highest priority CAPC should be used for all sidelink SRBs.
Proposal 1: the CAPC of SL-SRB0, SL-SRB1, SL-SRB2, SL-SRB3 and SL-SRB4 are all fixed to the highest priority CAPC.

For sidelink DRBs, similar mechanism can be adopted for SL-U as NR-U, i.e. the CAPC for DRBs are (pre)configured, based on the QoS requirement of multiplexed QoS flows.
Proposal 2: the CAPC of sidelink DRBs are (pre)configured.

In R16 SL, Sidelink CSI Reporting MAC CE was introduced. In R17 SL, Sidelink DRX Command MAC CE, Inter-UE Coordination Information MAC CE, Inter-UE Coordination Request MAC CE were introduced. For Sidelink CSI reporting MAC CE and Sidelink DRX Command MAC CE, the priority values are set to the highest priority value, ‘1’. Hence, it is reasonable to set the CAPC of Sidelink CSI reporting MAC CE and Sidelink DRX Command to the highest priority CAPC.
Proposal 3: the CAPC of Sidelink CSI reporting MAC CE and Sidelink DRX MAC CE are fixed to the highest priority CAPC.

On the other hand, the priority of Inter-UE Coordination Information MAC CE and Inter-UE Coordination Request MAC CE are (pre)configured since they are not always the highest priority in sensing and candidate resource selection. The same principle can be reused for CAPC.
Proposal 4: the CAPC of Inter-UE Coordination Information MAC CE and Inter-UE Coordination Request MAC CE are (pre)configured.

In RAN1#109 and RAN1#110 meetings, some discussion related to whether PQI or L1 priority are used to determine the CAPC for different channels. In NR-U, a mapping table between CAPC and 5QI is defined for CAPC determination. The network select the CAPC based on the mapping table to ensure the QoS requirements of service. Similar mechanism can be adopted for SL-U, i.e. a mapping table between CAPC and PQI is defined for SL-U. 
Proposal 5: RAN2 study and define the mapping table between CAPC and PQI in SL-U.

Different logical channels can be multiplexed into a single MAC PDU. In NR-U, the following mechanism is adopted to handle this case, which are mainly inherited from LTE LAA [2]:
	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.


We think the same principle should be adopted for SL-U.

Proposal 6: the UE select the CAPC as follows: 1) if only MAC CE(s) are included in the TB, the highest priority CAPC of those MAC CE(s) is used; or 2) if SCCH SDU(s) are included in the TB, the highest priority CAPC is used; or 3) The lowest priority CAPC of the logical channel(s) with MAC SDU multiplexed in the TB is used otherwise.
3 Conclusion

In this contribution, we provide our view on Channel Access Priority Class for SL-U, and made the following proposals:
Proposal 1: the CAPC of SL-SRB0, SL-SRB1, SL-SRB2, SL-SRB3 and SL-SRB4 are all fixed to the highest priority CAPC.

Proposal 2: the CAPC of sidelink DRBs are (pre)configured.

Proposal 3: the CAPC of Sidelink CSI reporting MAC CE and Sidelink DRX MAC CE are fixed to the highest priority CAPC.

Proposal 4: the CAPC of Inter-UE Coordination Information MAC CE and Inter-UE Coordination Request MAC CE are (pre)configured.

Proposal 5: RAN2 study and define the mapping table between CAPC and PQI in SL-U.

Proposal 6: the UE select the CAPC as follows: 1) if only MAC CE(s) are included in the TB, the highest priority CAPC of those MAC CE(s) is used; or 2) if SCCH SDU(s) are included in the TB, the highest priority CAPC is used; or 3) The lowest priority CAPC of the logical channel(s) with MAC SDU multiplexed in the TB is used otherwise.
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