
3GPP TSG-RAN WG2 Meeting #119bis electronic                                 R2-2209743
Electronic, 10th – 19th Oct, 2022	
                                                     
Source:             CATT 
[bookmark: Title]Title:	            Discussion on the SL-U Scenarios and LBT
[bookmark: Source]Agenda Item:	8.9.2
[bookmark: DocumentFor]Document for:	Discussion and Decision

[bookmark: _Ref35586532]Introduction
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]According to [1], one of the objectives of the R18 NR sidelink evolution WID is to study the SL-U in order to increase the sidelink data rate, which is listed below:
	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, in order to support SL-U, we will discuss the SL-U scenario and the detailed LBT mechanism.
Discussion
SL-U scenarios
In R17 SL, there is only one entry of frequency list and one SL BWP on that frequency can be configured for sidelink. With the introduction of SL-U, the deployment scenarios of SL-U should be firstly discussed. There are six possible deployment scenarios for SL-U from the perspective of UE:
· Scenario 1: Standalone SL-U and only one BWP on one SL-U frequency can be (pre-) configured.
· Scenario 2: Standalone SL-U and multiple SL BWPs on the SL-U frequency/frequencies can be (pre-)configured.
· Scenario 3: Both licensed frequency/frequencies and SL-U frequency/frequencies, only one BWP on one unlicensed frequency and only one BWP on one SL-U frequency can be (pre-) configured.

· Scenario 4: Both licensed frequency/frequencies and SL-U frequency/frequencies, multiple BWPs on the unlicensed frequency/frequencies and only one BWP on one SL-U frequency can be (pre-)configured.
· Scenario 5: Both licensed frequency/frequencies and SL-U frequency/frequencies, only one BWP on one unlicensed frequency/frequencies and Multiple BWPs on the SL-U frequency/frequencies can be (pre-)configured.
· Scenario 6: Both licensed frequency/frequencies and SL-U frequency/frequencies, multiple BWPs on the unlicensed frequency/frequencies and multiple BWPs on the SL-U frequency/frequencies can be (pre-)configured.
Considering SL-CA is pending according to the RAN agreement, hence, it is proposed to prioritize scenario 1 and whether the other scenarios should also be taken into account depends on whether SL CA can be specified in R18.
Proposal 1: Prioritize the study on the scenario that standalone SL-U and only one BWP on the SL-U frequency can be (pre-) configured.
LBT impacts
SL-U consistent LBT failure 
In NR-U, UE will detect the LBT failure per active UL BWP by physical layer and indicate it to MAC layer. If the LBT failure in an active UL BWP achieves the maximum counter in a consistent time for Spcell or SCell, consistent LBT failure will be triggered, UE will report the LBT failure MAC CE to network. Besides, if consistent LBT failure has been triggered in all UL BWPs configured with PRACH occasions on a SpCell, UE will indicate consistent LBT failure to upper layers. 
For SL-U, above NR-U LBT failure mechanism could be considered as baseline in SL-U. Furthermore, when UE is in mode 1, the gNB will allocate the SL grant to TX UE, so the LBT failure MAC CE for SL-U should be reported to UE’s serving gNB. If consistent LBT failure is triggered in all BWPs of SL-U carrier (assuming multiple BWPs is supported), the UE could report the SL-RLF to network with type of consistent LBT failure.
Proposal 2: For SL-U, consistent LBT failure is detected based on SL BWP.
Proposal 3: The legacy NR-U consistent LBT failure mechanism based on LBT failure indication counter and LBT failure detection timer can be reused in SL-U.
Proposal 4: If mode 1 is used by UE, once consistent LBT failure is detected on one SL BWP, UE can report SL consistent LBT failure reporting MAC CE to gNB.
Proposal 5: When consistent LBT failure is triggered on all SL BWPs, SL RLF should be triggered.
Proposal 6: When SL RLF is triggered by consistent LBT failure on all SL BWPs, UE should report sidelinkUEInformation to network and set the sl-Failure to consistent LBT failure.
 LBT impact on SL DRX 
SL DRX mechanism has been introduced for SL UE power saving in R17, and the SL-specific DRX timers including drx-RetransmissionTimerSL and drx-HARQ-RTT-TimerSL in Uu side are also introduced in R17.
The DRX issues over NR-U carrier had been discussed in WID NR_unlic-Core, some enhancements, such as extend DRX active time for NR-U, were discussed but not agreed. It seems that similar issues to extend SL DRX active time over SL-U could be discussed from the view of UE power saving, but based on the WID content of no specific enhancements for existing NR SL feature and no agreed DRX optimization in NR-U history discussion, RAN2 needs to clarify the SL DRX mechanism needs to be considered in SL-U. If SL DRX is applied in SL-U, RAN2 also needs to discuss whether the optimization, such as to extend the SL DRX active time, is needed.
Proposal 7: R17 SL DRX mechanism could be considered as a baseline for SL-U.
Proposal 8: RAN2 to determine whether the optimization on SL DRX, such as to extend the SL DRX active time, could be applied in SL-U.
LBT impact on Resource (re)selection
If mode 2 is used by UE, if LBT failure is happened for several times in a short time, SL resource re-selection can be triggered to select other resource. The specific mechanism is FFS.
Proposal 9: If mode 2 is used by UE, RAN2 to discuss the mechanism based on LBT failure to trigger SL resource re-selection.
Conclusion
According to the analysis in section 2, it is proposed:
Proposal 1: Prioritize the study on the scenario that standalone SL-U and only one BWP on the SL-U frequency can be (pre-) configured.
Proposal 2: For SL-U, consistent LBT failure is detected based on SL BWP.
Proposal 3: The legacy NR-U consistent LBT failure mechanism based on LBT failure indication counter and LBT failure detection timer can be reused in SL-U.
Proposal 4: If mode 1 is used by UE, once consistent LBT failure is detected on one SL BWP, UE can report SL consistent LBT failure reporting MAC CE to gNB.
Proposal 5: When consistent LBT failure is triggered on all SL BWPs, SL RLF should be triggered.
Proposal 6: When SL RLF is triggered by consistent LBT failure on all SL BWPs, UE should report sidelinkUEInformation to network and set the sl-Failure to consistent LBT failure.
Proposal 7: R17 SL DRX mechanism could be considered as a baseline for SL-U.
Proposal 8: RAN2 to determine whether the optimization on SL DRX, such as to extend the SL DRX active time, could be applied in SL-U.
Proposal 9: If mode 2 is used by UE, RAN2 to discuss the mechanism based on LBT failure to trigger SL resource re-selection.
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