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1.	Introduction
This contribution discusses the remaining issues of SL-U.  
2.	Discussion
2.1 Mode-2 resource (re-)selection procedure due to MCSt
[POST123][511] discussed whether to support the UE behaviour “a single TB transmitted over consecutive slots is supported in a resource pool configured with PSFCH resource”.
Regarding this UE behaviour, we share the following view. As some companies shared the view in the email discussion, the existing resource allocation procedure (i.e., minimum time GAP requirement) of R16 must be modified to support this UE behaviour. Because based on the existing specification, if PSFCH is configured in a selected resource pool, the minimum time gap should be ensured for any two selected resources. Thus, the multiple consecutive transmission for a single TB cannot be supported unless this requirement reverted.
The R16 resource allocation procedure only supports single TB transmission using a single sidelink grant. In order to support MCSt for single TB transmission in a resource pool configured with PSFCH resource while maintaining the MIN Time GAP requirement, a new resource allocation procedure should be introduced. For example, supporting single TB transmission using multiple sidelink grant in a resource pool configured with PSFCH resource to fill the MIN TimeGAP. Or as shown below, MCSt can be configured to require the MIN GAP requirement between different consecutive slots of MCSt resource without (e.g., revert of MIN TIME GAP related RAN2 agreement) requiring the MIN GAP requirement between slots within consecutive slots.
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Figure. Example of MCSt for single TB transmission 
As such, supporting the MCSt for single TB transmission in a resource pool configured with PSFCH resources inevitably requires modifying the legacy resource allocation procedure and introducing new UE behaviour. This requires excessive modification of the current MAC procedure and is undesirable considering the remaining schedule for RAN2 to complete this WI.
Observation 1. Supporting the MCSt for single TB transmission in a resource pool configured with PSFCH resources inevitably requires modifying the legacy resource allocation procedure (i.e., MIN Time GAP Requirement) and introducing new UE behaviour. This requires excessive modification of the current MAC procedure and is undesirable considering the remaining schedule for RAN2 to complete this WI.
Proposal 1. RAN2 does not support “a single TB transmitted over consecutive slots is supported in a resource pool configured with PSFCH resource”.

2.2 Mode-1 resource allocation due to MCSt
According to the RAN1 agreement below, MCSt is supported in both mode 1 and mode 2.
Agreement of RAN1 #110
Multi-consecutive slots transmission (MCSt) is supported for Mode 1 and Mode 2 resource allocation in SL-U.

RAN1 and RAN2 have discussed and made the agreements of UE behaviours in which the MAC delivers a “number of consecutive slots for MCSt” to the PHY and the PHY delivers a candidate multi-slot resource (SA) to the MAC. However, the UE behaviour of the multi-slot resource allocation for MCSt in mode 1 has not been discussed. In order to allocate multi-slot resource for MCSt in mode 1, it is necessary to introduce a mode 1 UE behaviour where the UE transmits a “number of consecutive slots for MCSt” to the gNB, similar to the mode 2.
Observation 2. In order to allocate multi-slot resource for MCSt in mode 1, it is necessary to introduce a mode 1 UE behaviour where the UE transmits a “number of consecutive slots for MCSt” to the gNB, similar to the mode 2.
Proposal 2. Mode 1 UE transmits a “number of consecutive slots for MCSt” to the gNB.

2.3 E-LCP impact on MCSt (i.e., when generating TB in the subsequent slots of a MCSt, whether CAPC-related LCH filtering is needed)
RAN2 agreement of E-LCP is limited to the shared COT use case. The remaining issue should be discussed whether or not to apply the existing RAN2 agreement in the MCSt & COT (i.e., COT generated for its own use).
For example, when the UE configures MCSt for multiple TBs (e.g., TB 1 and TB 2), if the CAPC value of the TB (TB 1) generated first is less than or equal to the CAPC vale of the TB (TB 2) generated after, type 1 LBT must be performed for the TB (TB 2) generated after. Therefore, when configuring MCSt to obtain no LBT gain, E-LCP can be also considered, which allows the UE to generate MAC PDU only for data with a value less than or equal to the CAPC value of preceding TB (TB generated first in time).
Additionally, the UE succeeds in Type 1 LBT and can perform sidelink communication without performing LBT by configuring sidelink transmission burst (i.e., It refers to a set of SL transmissions with a gap between transmissions of 16 usec or less, and continuous transmission is possible without LBT during the gap between transmission bursts.) within the COT it created. In other words, the UE can maintain no LBT gain by maintaining a sidelink transmission burst if it performs destination selection in the LCP only for SL data with a CAPC value less than or equal to the CAPC value of the previous transmission.
Observation 3. E-LCP can be applied to the MCSt and COT cases to ensure that the UE can enjoy “no LBT gain” in the MCSt and COT cases.
Proposal 3. When generating TB in the subsequent slots of a MCSt, CAPC-related LCH filtering is needed.
Proposal 4. When generating sidelink transmission burst, CAPC-related LCH filtering is needed.

2.4 Reporting LBT failure indication to the peer UE
In SL-U, RX UE may not be able to transmit PSFCH due to LBT failure. And the TX UE cannot distinguish PSFCH transmission failure due to LBT failure. That is, in SL-U, a problem in which the TX UE frequently declares SL RLF may occur.
To solve this problem, RAN2 can discuss the UE behaviour reporting an LBT failure indication to peer UE.
If the RX UE transmits an LBT failure indication for PSFCH transmission to the TX UE, the TX UE can ensure that the PSFCH that was not received due to LBT failure is not considered for DTX counting. This can prevent frequent SL RLF declarations by the TX UE.
Observation 4. Reporting an LBT failure indication to the peer UE can prevent frequent SL RLF declarations by the TX UE.
Proposal 5. RAN2 support UE behavior reporting an LBT failure indication to the peer UE.

2.5 Reporting C-LBT failure indication to the peer UE
If the UE informs the peer UE of the RB set information where C-LBT failure is detected, the UE that declared C-LBT failure may have the following advantage.
If the UE transmits SL data to the peer UE using resources excluding the resources of the RB set indicated in the C-LBT failure MAC CE, the peer UE transmits SL data using resources other than resources for which C-LBT failure was detected. In other words, there is a high probability that a UE receiving SL data will successfully decode SL data. Therefore, RAN2 can support reporting the RB set information where C-LBT failure has been detected to peer UEs for the purpose of ensuring that the UE can successfully receive SL data from the peer UE.
Observation 5. If the UE informs the peer UE of the RB set information where C-LBT failure detected, there is a high probability that a UE receiving SL data will successfully decode SL data.
Proposal 6. RAN2 supports reporting the RB set information where C-LBT failure has been detected to peer UEs for the purpose of ensuring that the UE can successfully receive SL data from the peer UE.

2.6 DRX active time considering shared COT
Because of the R2 agreement (“Working assumption “Not define shared COT as SL DRX active time” is agreed. If RAN1 introduces additional ID, we can revisit it.”), RAN2 can re-discuss whether the shared COT is considered by DRX active of the COT Initiating UE. 
Unlike UC/GC, BC only considers the onduration timer as the active time. In other words, unlike UC/GC, active time cannot be extended by PSSCH reception. Therefore, at least in BC, the shared COT should be considered as the active time of the COT initiating UE so that the COT Initiating UE can receive the PSCCH/PSSCH of the COT Responding UE even if the shared COT duration and onduration timer do not overlap.
Observation 6. Unlike UC/GC, BC only considers the onduration timer as the active time. In other words, unlike UC/GC, active time cannot be extended by PSSCH reception.
Proposal 7. Shared COT is considered as DRX active time of the COT initiating UE.

2.7 RTT timer condition for GC
In order to ensure that the RX UE successfully receives the retransmission packet transmitted by the TX UE in the GC, the RX UE should start the DRX HARQ RTT timer on the last PSFCH occasion of the multiple PSFCH occasions.
Observation 7. In order to ensure that the RX UE successfully receives the retransmission packet transmitted by the TX UE in the GC, the RX UE should start the DRX HARQ RTT timer on the last PSFCH occasion for the SL HARQ feedback.
Proposal 8. For groupcast ACK/NACK and NACK only with NACK feedback, in case of multiple PSFCH occasion per PSCCH/PSSCH, regardless of LBT failure, Rx UE starts the sl-drx-HARQ-RTT-Timer for the corresponding Sidelink process in the first slot after the end of the last PSFCH occasion for the SL HARQ feedback.

2.8 Resource pool switching & RB set switching due to the C-LBT failure
If SL C-LBT failure is declared in RB set, additional clarification is required for UE behavior for RB set switching and Resource pool switching. That is, when the UE declares SL C-LBT failure only on some RB sets included in SL resource pool, and selected sidelink grant belongs to the RB set in which the SL C-LBT failure occurred, the UE's behaviour should be additionally clarified.
For example, when the UE declares SL C-LBT only on some RB sets included in the SL resource pool, and the selected sidelink grant belongs to the RB set in which the SL C-LBT failure occurred, the UE can perform the following operation;
Option 1) The UE can maintain the existing SL resource pool and trigger resource re-selection with an RB set in which SL C-LBT failure has not occurred in the SL resource pool.
Option 2) The UE can replace the SL resource pool and clear the sidelink grant on the existing SL resource pool. And then, UE can create a new sidelink grant from the replaced SL resource pool.
Observation 8. If SL C-LBT failure is declared in RB set, additional clarification is required for UE behavior for RB set switching and Resource pool switching. That is, when the UE declares SL C-LBT failure only on some RB sets included in SL resource pool, and selected sidelink grant belongs to the RB set in which the SL C-LBT failure occurred, the UE's behaviour should be additionally clarified.
Proposal 9. When the UE declares SL C-LBT only on some RB sets included in the SL resource pool, and the selected sidelink grant belongs to the RB set in which the SL C-LBT failure occurred, the UE can perform the following operation;
Option 1) The UE can maintain the existing SL resource pool and trigger resource re-selection with an RB set in which SL C-LBT faiure has not occurred in the SL resource pool.
Option 2) The UE can replace the SL resource pool and clear the sidelink grant on the existing SL resource pool. And then, UE can create a new sidelink grant from the replaced SL resource pool.

2.9 Resource (re-)selection & multiple PSFCH occasions
When RX UE transmits the PSFCH on one PSFCH occasion among multiple PSFCH occasions, it starts the SL DRX HARQ RTT Timer at the time when the PSFCH is successfully transmitted. At this time, if selected sidelink grant generated by TX UE in advance is within in the HARQ RTT Timer of the RX UE, the TX UE cannot use the selected sidelink grant. Therefore, in SL-U, it is necessary to define a resource selection procedure considering the multiple PSFCH occasions. For example, retransmission resources considered by the TX UE when generating the selected sidelink grant should be limited to resources located after the last PSFCH occasions among the multiple PSFCH occasions of the RX UE.
Observation 9. When RX UE transmits the PSFCH on one PSFCH occasion among multiple PSFCH occasions, it starts the SL DRX HARQ RTT Timer at the time when the PSFCH is successfully transmitted. At this time, if selected sidelink grant generated by TX UE in advance is within in the HARQ RTT Timer of the RX UE, the TX UE cannot use the selected sidelink grant. Therefore, in SL-U, it is necessary to define a resource selection procedure considering the multiple PSFCH occasions.
[bookmark: _GoBack]Proposal 10. Retransmission resources considered by the TX UE when generating the selected sidelink grant should be limited to resources located after the last PSFCH occasions among the multiple PSFCH occasions of the RX UE.
3.	Conclusion
This contribution presented our views on SL resource (re)selection and LCP restriction, which can be summarized as follows:
Observation 1. Supporting the MCSt for single TB transmission in a resource pool configured with PSFCH resources inevitably requires modifying the legacy resource allocation procedure (i.e., MIN Time GAP Requirement) and introducing new UE behaviour. This requires excessive modification of the current MAC procedure and is undesirable considering the remaining schedule for RAN2 to complete this WI.
Proposal 1. RAN2 does not support “a single TB transmitted over consecutive slots is supported in a resource pool configured with PSFCH resource”.
Observation 2. In order to allocate multi-slot resource for MCSt in mode 1, it is necessary to introduce a mode 1 UE behaviour where the UE transmits a “number of consecutive slots for MCSt” to the gNB, similar to the mode 2.
Proposal 2. Mode 1 UE transmits a “number of consecutive slots for MCSt” to the gNB.
Observation 3. E-LCP can be applied to the MCSt and COT cases to ensure that the UE can enjoy “no LBT gain” in the MCSt and COT cases.
Proposal 3. When generating TB in the subsequent slots of a MCSt, CAPC-related LCH filtering is needed.
Proposal 4. When generating sidelink transmission burst, CAPC-related LCH filtering is needed.
Observation 4. Reporting an LBT failure indication to the peer UE can prevent frequent SL RLF declarations by the TX UE.
Proposal 5. RAN2 support UE behavior reporting an LBT failure indication to the peer UE.
Observation 5. If the UE informs the peer UE of the RB set information where C-LBT failure detected, there is a high probability that a UE receiving SL data will successfully decode SL data.
Proposal 6. RAN2 supports reporting the RB set information where C-LBT failure has been detected to peer UEs for the purpose of ensuring that the UE can successfully receive SL data from the peer UE.
Observation 6. Unlike UC/GC, BC only considers the onduration timer as the active time. In other words, unlike UC/GC, active time cannot be extended by PSSCH reception.
Proposal 7. Shared COT is considered as DRX active time of the COT initiating UE.
Observation 7. In order to ensure that the RX UE successfully receives the retransmission packet transmitted by the TX UE in the GC, the RX UE should start the DRX HARQ RTT timer on the last PSFCH occasion for the SL HARQ feedback.
Proposal 8. For groupcast ACK/NACK and NACK only with NACK feedback, in case of multiple PSFCH occasion per PSCCH/PSSCH, regardless of LBT failure, Rx UE starts the sl-drx-HARQ-RTT-Timer for the corresponding Sidelink process in the first slot after the end of the last PSFCH occasion for the SL HARQ feedback.
Observation 8. If SL C-LBT failure is declared in RB set, additional clarification is required for UE behavior for RB set switching and Resource pool switching. That is, when the UE declares SL C-LBT failure only on some RB sets included in SL resource pool, and selected sidelink grant belongs to the RB set in which the SL C-LBT failure occurred, the UE's behaviour should be additionally clarified.
Proposal 9. When the UE declares SL C-LBT only on some RB sets included in the SL resource pool, and the selected sidelink grant belongs to the RB set in which the SL C-LBT failure occurred, the UE can perform the following operation;
Option 1) The UE can maintain the existing SL resource pool and trigger resource re-selection with an RB set in which SL C-LBT faiure has not occurred in the SL resource pool.
Option 2) The UE can replace the SL resource pool and clear the sidelink grant on the existing SL resource pool. And then, UE can create a new sidelink grant from the replaced SL resource pool.
Observation 9. When RX UE transmits the PSFCH on one PSFCH occasion among multiple PSFCH occasions, it starts the SL DRX HARQ RTT Timer at the time when the PSFCH is successfully transmitted. At this time, if selected sidelink grant generated by TX UE in advance is within in the HARQ RTT Timer of the RX UE, the TX UE cannot use the selected sidelink grant. Therefore, in SL-U, it is necessary to define a resource selection procedure considering the multiple PSFCH occasions.
Proposal 10. Retransmission resources considered by the TX UE when generating the selected sidelink grant should be limited to resources located after the last PSFCH occasions among the multiple PSFCH occasions of the RX UE.
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