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Introduction

According to the latest WID revision[1] of the SL evolution as below, both NR sidelink CA operation and sidelink operation on FR2 topics are on hold for RAN2. For the topic of co-channel coexistence for LTE sidelink and NR sidelink, it may depend on RAN1 outcome. Therefore, till now only SL-U related topic needs to be discussed in RAN2.
Specify mechanism to support NR sidelink CA operation based on LTE sidelink CA operation [RAN2, RAN1, RAN4] (This part of the work is put on hold until further checking in RAN#98-e)

Support only LTE sidelink CA features for NR (i.e., SL carrier (re-)selection, synchronization of aggregated carriers, handling the limited capability, power control for simultaneous sidelink TX, packet duplication)

The work is limited to FR1 licensed spectrum and ITS band in FR1.

No specific enhancements of Rel-17 sidelink features with sidelink CA support.

This feature is backwards compatible in the following regards

A Rel-16/Rel-17 UE can receive Rel-18 sidelink broadcast/groupcast transmissions with CA for the carrier on which it receives PSCCH/PSSCH and transmits the corresponding sidelink HARQ feedback (when SL-HARQ is enabled in SCI)

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.

Study and specify enhanced sidelink operation on FR2 licensed spectrum [RAN1, RAN2, RAN4] (Determine in RAN#98-e whether to continue the study or study + specification work for FR2 until the end of R18)
Focus only on updating the evaluation methodology for commercial deployment scenario in 4Q 2022. [RAN1]

Work is limited to the support of sidelink beam management (including initial beam-pairing, beam maintenance, and beam failure recovery, etc) by reusing existing sidelink CSI framework and reusing Uu beam management concepts wherever possible.
Beam management in FR2 licensed spectrum considers sidelink unicast communication only.

Study and specify, if necessary, mechanism(s) for co-channel coexistence for LTE sidelink and NR sidelink including performance, necessity, feasibility, and potential specification impact if any [RAN1, RAN2, RAN4]
Reuse the in-device coexistence framework defined in Rel-16 as much as possible
Note, RAN1 continues the work on dynamic resource pool sharing based on existing agreements and WID with high priority for Type A devices and operating combination A
In this contribution, we will discuss RAN2 scope for SL-U and identify potential issues.
Discussion
CAPC definition
NR Radio Access operating with shared spectrum channel access can operate in different modes such as Type 1, Type 2 or semi-static channel access mode. The gNB and the UE may apply Listen-Before-Talk (LBT) before performing a transmission on a cell configured with shared spectrum channel access. 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 sensed free.

Observation 1:  The gNB and the UE may apply Listen-Before-Talk (LBT) before performing a transmission on a cell configured with shared spectrum channel access.

As we know, how to apply Listen-Before-Talk (LBT) before performing a transmission is RAN1’s work, but how to decide the CAPC value is RAN2’s work. In addition, during previous RAN1#109-e,  it is agreed that channel and signal can be mapped to the 4 channel access priority classes but how to decide sidelink priority levels is FFS.
	Type 1 and Type 2 (2A/2B/2C) channel access procedures, transmission gap and LBT sensing idle time requirements specified in TS37.213 for NR-U are taken as baseline for NR sidelink operation in a shared channel.

FFS conditions for the actual channel access type(s) used for each SL channel and signal transmitted, and based on COT sharing conditions (if supported)

FFS whether UL CAPC or DL CAPC or both should be used as the baseline, 

FFS how the channel access priority classes apply to each SL channel and signal

FFS sidelink priority levels (PQI or L1 priority), channel and signal mapping to the 4 channel access priority classes. The discussion may involve other WGs.


Observation2: According to RAN1’s progress, channel and signal can be mapped to the 4 channel access priority classes. How to decide the CAPC value needs RAN2’s discussion.
Proposal 1： RAN2 is suggested to discuss how to decide sidelink CAPC value.
Sidelink LBT failure handling
Accoring to NR-U specification, when MAC entity indicate a transmission to the lower layer, the lower layer may perform an LBT procedure based on TS 37.213 [2], according to which a transmission is not performed by lower layers if the channel is identified as being occupied. When lower layer performs an LBT procedure before a transmission and the transmission is not performed, an LBT failure indication is sent to the MAC entity from lower layers. When LBT is not performed by the lower layers, LBT failure indication is not received from lower layers.

In order to judge the channel status, the MAC entity can perform consistent uplink LBT failure detection by counting the number of LBT failure indications from the lower layers for a duration. If the number of LBT failure for a duration reaches a configured threshold value, a consistent LBT failure may be triggered.
Observation3:  The MAC entity can perform consistent uplink LBT failure detection by counting the number of LBT failure indications from the lower layers for a duration. 

In addition, the MAC entity may be configured by RRC with a consistent LBT failure recovery procedure.When consistent uplink LBT failures are detected on SCell(s), the UE reports this to the corresponding gNB. When consistent uplink LBT failures are detected on SpCell, the UE switches to another UL BWP with configured RACH resources on that cell, initiates RACH, and reports the failure via MAC CE. For PSCell, if consistent uplink LBT failures are detected on all the UL BWPs with configured RACH resources, the UE declares SCG RLF and reports the failure to the MN via SCGFailureInformation. For PCell, if the uplink LBT failures are detected on all the UL BWP(s) with configured RACH resources, the UE declares RLF.

Observation4: The MAC entity may perform consistent uplink LBT failure recovery procedure, e.g., reports  consistent LBT failure to the corresponding gNB, switches to another UL BWP, declares RLF and so on.

Proposal 2：RAN2 is suggested to introduce a consistent sidelink LBT failure detection and recovery mechanism, and take NR Uu consistent LBT failure detection and recovery  as baseline. 
Resource allocation
During previous RAN1#109-e and 110 meeting, it is agreed that UE-to-UE COT sharing is supported in NR sidelink operation in a shared channel (SL-U). According to our understanding, UE-to-UE COT sharing seems something like inter UE coordination, which has impacts on RAN2 but depends on RAN1 outcome.
	Agreement in RAN1# 109e
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

CP extension (CPE) is supported for NR sidelink operation in a shared channel.

FFS all remaining details including applicable scenarios, usage, PHY structure, etc.

Agreement in RAN1 110
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


Proposal 3: RAN2 is suggested to wait for RAN1’s outcome for UE-to-UE COT sharing, then decide whether there is a need for further discussion or not.
In addition, as we know, during NR-U, in order to provide more transmission occasions for a TB, a single DCI can be used to schedule multiple PUSCH for dynamic grant, and more than one configured grant may be used to perform re-transmission for a TB under the control of configured grant related timer, i.e. configuredGrantTimer and cg-RetransmissionTimer. When it comes to sidelink, since configuredGrantTimer  is not introduced for sidelink, whether cg-RetransmissionTimer can be introduced or not needs further discussion. However, RAN2 can consider whether the enhancement for configured grant is needed for SL-U.
Proposal 4: RAN2 is suggested to discuss whether and how to provide more transmission occasions for a TB, e.g.,whether the enhancement for sidelink configured grant is needed for SL-U.
DRX operation
Considering that the sl-drx-HARQ-RTT-Timer for the corresponding Sidelink process may be started after PSFCH  transmission, for unlicensed carrier, even if MAC entity decides PSFCH  transmission for some slot, the PSFCH  transmission may not be performed due to LBT failure. This case is similar like the case of ‘ SL HARQ feedback is not transmitted due to UL/SL prioritization’. Thus, RAN2 is suggested to consider the impacts on SL DRX related timer due to LBT failure.

However, according to current objective of SL-U, it is ruled of ‘No specific enhancements for existing NR SL feature’, correspondingly, we think no specific enhancements for SL DRX function shall be discussed. 
Proposal 5: RAN2 is suggested to consider the impacts on SL DRX related timer due to LBT failure. However， any specific enhancements for SL DRX function shall be deprioritized. 

Other
According to current process,  sidelink CA operation related discussion is on hold for RAN2. However, it is not clear whether the sidelink unlicensed carrier and licensed carrier/ITS coexist in some areas, i.e. some destination id is associated with sidelink unlicensed carrier while other destination id is associated with sidelink licensed carrier/ITS carrier. Thus, RAN2 is suggested to send a LS to SA2 to check whether it is possible that some destination id is associated with sidelink unlicensed carrier while other destination id is associated with sidelink licensed carrier/ITS carrier in some areas. If this case is valid, RAN2 can further identify the impacts for supporting this case. 
Proposal 6: RAN2 is suggested to send a LS to SA2 to check whether it is possible that some destination id is associated with sidelink unlicensed carrier while other destination id is associated with sidelink licensed carrier/ITS carrier in some areas.
Conclusion
In this contribution, we have following observations and proposals:

Observation 1:  The gNB and the UE may apply Listen-Before-Talk (LBT) before performing a transmission on a cell configured with shared spectrum channel access.

Observation2: According to RAN1’s progress, channel and signal can be mapped to the 4 channel access priority classes. How to decide the CAPC value needs RAN2’s discussion.

Observation3:  The MAC entity can perform consistent uplink LBT failure detection by counting the number of LBT failure indications from the lower layers for a duration. 

Observation4: The MAC entity may perform consistent uplink LBT failure recovery procedure, e.g., reports  consistent LBT failure to the corresponding gNB, switches to another UL BWP, declares RLF and so on.
Proposal 1：RAN2 is suggested to discuss how to decide sidelink CAPC value.
Proposal 2：RAN2 is suggested to introduce a consistent sidelink LBT failure detection and recovery mechanism, and take NR Uu consistent LBT failure detection and recovery  as baseline. 
Proposal 3: RAN2 is suggested to wait for RAN1’s outcome for UE-to-UE COT sharing, then decide whether there is a need for further discussion or not.
Proposal 4: RAN2 is suggested to discuss whether and how to provide more transmission occasions for a TB, e.g.,whether the enhancement for sidelink configured grant is needed for SL-U.
Proposal 5: RAN2 is suggested to consider the impacts on SL DRX related timer due to LBT failure. However， any specific enhancements for SL DRX function shall be deprioritized. 

Proposal 6: RAN2 is suggested to send a LS to SA2 to check whether it is possible that some destination id is associated with sidelink unlicensed carrier while other destination id is associated with sidelink licensed carrier/ITS carrier in some areas.
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