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[bookmark: _Ref488331639]Introduction
[bookmark: _Ref178064866]In RAN2#122 meeting, RAN2 reached the following agreement with regards to MCSt:  
Agreements on MCSt@RAN2#122
1:	For Qustion-1 from RAN1 (Q1 in R1-2304257), R2 replies that it is feasible to select the resource for a single TB in MAC layer and concatenate across separate resource selection triggers across TBs in a best-effort manner.
2:	For Qustion-2 from RAN1 (Q2 in R1-2304257), R2 replies that the approach 3 is not compatible with the current specification and it may bring big specification impacts.
3:	For Question-3 from RAN1 (Q3 in R1-2304257), R2 replies that it is feasible to provide a new parameter “number of slots for MCSt” to L1 when triggering resource (re-)selection for MCSt.
Meanwhile, during RAN2#122 meeting, there was an initial discussion on whether SL LBT failure triggers resource (re)selection for MCSt. However, it is still FFS.    
This paper further discusses the remaining issues caused by MCSt from RAN2 perspective.
Discussion
SL resource (re)selection based on MCSt
It has been agreed by RAN1 that Multi-consecutive slots transmission (MCSt) is supported for the resource allocation in SL-U. Multiple consecutive slots transmission is very helpful to achieve an increased sidelink transmission efficiency on SL unlicensed spectrum. MCSt can avoid losing an acquired channel since UE just performs Type-2 LBT for the slot based transmission. This is especially useful if the gap between the continuous transmissions is very small.
However it is unclear if the UE should declare LBT failure in case of LBT failure for the slot based transmission when Multi-consecutive slots transmission (MCSt) was allocated for the UE. Or the UE may perform a second LBT for the second slot and the following slots within the MCSt slot group, until LBT is successful. 
Our understanding is that, even though the UE experiences failure during one LBT (including the first LBT), it should not prevent the UE from performing the LBT for the additional slots within the MCSt slot group. This means the UE should adjust its data transmission according to the outcome of LBT. As a consequence, there may be a only a subset of slots within the MCSt slot group that is available for the UE’s data transmission.   
However, it is not crystal clear how the LBT failure indication is reported from the L1 to MAC layer during the LBT failure event. One of the option is that the L1 reports the LBT failure to MAC layer at each LBT failure, which is basically the legacy handling. Another option is to allow the L1 to reports all of LBT failures within the MCSt slot group to MAC layer in one shot. In any case, the MAC layer may trigger further SL resource (re)selection to L1 based on the events of LBT failure and outcome of the PSSCH transmission. Based on this further MAC layer behaviour, we have a preference to allow the L1 to reports all of LBT failures within the MCSt slot group to MAC layer in one shot, after the complete of the data transmission for the MCSt slot group.     
Proposal-1: L1 reports all of LBT failures within the MCSt slot group to MAC layer in one shot, after the completion of the data transmission for the MCSt slot group. (LS to RAN1)
Proposal-2: MAC layer triggers further SL resource (re)selection to L1 based on the events of LBT failures for the whole MCSt slot group.

Parameters for MCSt Resource Selection
During the discussion in RAN1, the majority of the companies prefer that MAC provides a single set of parameters (, remaining PDB,  and ) for the MCSt resource selection procedure in L1. In our understanding, before MAC provides the parameters to L1 for MCSt resource selection, MAC can indicate the size of the data to physical layer, according to the data in L2 buffer. 
If the data of the intended transmission is from a single sidelink logical channels and/or sidelink MAC CE, the priority of the parameter set () providing to L1 can be the priority of that SL-LCH or MAC CE. Alternatively, the priority of the parameter set () providing to L1 can be based on the CAPC value of them.
Proposal-3: RAN2 to discuss if the priority of the parameter set for MCSt resource (re)selection is based on the priority of that SL-LCH or MAC CE, or the CAPC value of them.
However, it is unclear how to handle the case, where the data of the intended transmission is from multiple sidelink logical channels and/or sidelink MAC CEs. We think that the priority of the parameter set () providing to L1 should be based on the highest priority (i.e., high priority of the LCH or MAC CE among them). Alternatively, the priority of the parameter set () providing to L1 can be based on lowest CAPC value of them. 
For the same handling, to set the PDB value for resource (re)selection, MAC can set lowest PDB among the data of the intended transmission is from multiple sidelink logical channels.   
Proposal-4: The priority of the parameter set for MCSt resource (re)selection is based on the highest priority of the SL-LCHs or MAC CEs, or the lowest CAPC value of them.
Proposal-5: The PDB of the parameter set for MCSt resource (re)selection is based on the lowest PDB of the SL-LCHs.
When L1 provides candidate multi-slot resources the MAC after SL resource (re)selection, MAC layer can generate the MAC PDU(s) according to the candidate multi-slot resources as legacy mechanism. However, if the data that intends to be transmitted cannot be hosted by the candidate multi-slot resources, the MAC behavior is not clear. There may be two options, one is that MAC can instruct L1 to perform a new resource selection for the remaining data (that intends to be transmitted) after the actual transmission of first part of the data. The second option is that MAC can instruct L1 to perform a SL resource reselection before the actual transmission of the data. This may be a decision that can be made by RAN2. We have a preference for the first option, since it presents the best usage of the resources.  
Proposal-6: If the data that intends to be transmitted cannot be hosted by the candidate multi-slot resources, MAC can instruct L1 to perform a new resource selection for the remaining data (that intends to be transmitted) after the actual transmission of first part of the data.
If there is not enough data in the RLC buffer to be transmitted by the candidate multi-slot resources, the additional resources may be dropped, which will waste the selected slots. Alternatively, the MAC layer can run a different SL LCP procedure to allow the UE to use the resources to transmit the data to different peer UE(s). In legacy SL LCP procedure, Tx UE selects a destination UE with the highest priority for its transmission among all destination UEs with pending data to be transmitted. In the different SL LCP procedure as described above, the destination restriction can be lifted in order for Tx UE to make full use of the candidate multi-slot resources.
Proposal-7: If there is not enough data in the RLC buffer to be transmitted by the candidate multi-slot resources, MAC layer can run an SL LCP procedure to allow the UE to use the resources to transmit the data to different peer UE(s). 

HARQ operation for MCSt Resource 
A new issue caused by MSCt resource (re)selection is the HARQ operation, since single slot based transmission will be only based on one HARQ process, but MSCt resource provides the possibility to enable the transmission via multiple sidelink HARQ processes. 
There may be different ways for HARQ (re)transmission within one MCSt group. Both initial transmission and HARQ retransmission can be supported over one MCSt group. If the blind retransmission is configured, the same TB may be repeated multiple times within one MCSt group. Based on the decision of the transmission, after generation of the MAC PDU, MAC can provide the selected slots within the MCSt slot group, to L1 to instruct L1 to perform the transmission on the particular subset of the resources within the MCSt group.
Proposal-8: Both single SL HARQ process and multiple SL HARQ processes based transmission are allowed for MCSt based transmission.
Proposal-9: Blind Retransmission of the same TB is allowed for MCSt based transmission.
 
One additional issue is the UE may share some slots via COT sharing within the MCSt group to the peer UE during its transmission to the peer UE, which helps the peer UE speeds up its HARQ feedback or its reverse data transmission. However this may be a RAN1 decision.

Proposal-10: COT sharing based the MCSt slot group is allowed for MCSt based transmission. (Confirm with RAN1)   

LCP and CPAC class for MCSt 
In practice, the data with different CAPC levels is multiplexed into one or more TBs over MCSt, and if no pre-emption is allowed during MCSt based transmission even though there may be a lower CAPC level data comes in middle of MCSt slot group, this may block the data with lower CAPC level, which seems not good. 
In our view, there may be two options to handle the issue: 
Option 1: the data with same CAPC level is multiplexed into one TB among the TBs over MCSt, and preemption is allowed during MCSt based transmission when there may be a lower CAPC level data comes in middle of MCSt slot group. During preemption, the transmission of the preempted TB is postponed. The MAC layer asks L1 to do resource selection for such transmission  
Option 2: the data with a range of CAPC levels are allowed to multiplexed into one or more TBs during Logical Channel Prioritization at MAC layer. This means only some high priority data are allowed to transmit over a MCSt in one shot.
Proposal-11: RAN2 to discuss if the preemption is allowed during MCSt based transmission when there may be a lower CAPC level data comes in the middle of multiple consecutive slots. 

Conclusion and Proposal
We have the following proposals:
Proposal-1: L1 reports all of LBT failures within the MCSt slot group to MAC layer in one shot, after the completion of the data transmission for the MCSt slot group. (LS to RAN1)
Proposal-2: MAC layer triggers further SL resource (re)selection to L1 based on the events of LBT failures for the whole MCSt slot group.
Proposal-3: RAN2 to discuss if the priority of the parameter set for MCSt resource (re)selection is based on the priority of that SL-LCH or MAC CE, or the CAPC value of them.
Proposal-4: The priority of the parameter set for MCSt resource (re)selection is based on the highest priority of the SL-LCHs or MAC CEs, or the lowest CAPC value of them.
Proposal-5: The PDB of the parameter set for MCSt resource (re)selection is based on the lowest PDB of the SL-LCHs.
Proposal-6: If the data that intends to be transmitted cannot be hosted by the candidate multi-slot resources, MAC can instruct L1 to perform a new resource selection for the remaining data (that intends to be transmitted) after the actual transmission of first part of the data.
Proposal-7: If there is not enough data in the RLC buffer to be transmitted by the candidate multi-slot resources, MAC layer can run an SL LCP procedure to allow the UE to use the resources to transmit the data to different peer UE(s). 
Proposal-8: Both single SL HARQ process and multiple SL HARQ processes based transmission are allowed for MCSt based transmission.
Proposal-9: Blind Retransmission of the same TB is allowed for MCSt based transmission.
Proposal-10: COT sharing based the MCSt slot group is allowed for MCSt based transmission. (Confirm with RAN1)   
Proposal-11: RAN2 to discuss if the preemption is allowed during MCSt based transmission when there may be a lower CAPC level data comes in the middle of multiple consecutive slots.
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