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1
Introduction

In RAN2#122 meeting [1], issues related to LCP enhancement were discussed, with following agreements were agreed. 
	Agreements on SL enhanced LCP

· 1: 
Working assumption: For shared COT, CAPC restriction is applicable to enhanced LCP according RAN1 agreement on CAPC requirement.


In this contribution, we will further discuss the impacts on SL resource (re)selection and LCP enhancement, and provide corresponding observations and proposals.
2
Discussion
2.1
Resource (re)selection
2.1.1
Triggering resource (re)selection 

In RAN2#121 meeting [2], it was agreed that the UE triggers a resource (re)selection when a SL transmission was not performed due to an LBT failure indication from L1, and FFS on MCSt case.
	RAN2 understands UE triggers a resource (re)selection when PSSCH transmission was not performed due to an LBT failure indication from L1. FFS on MCST case. Send LS to RAN1 to check if there is any concern.


The main motivation to support MCST is to reduce the need or frequency of UE performing LBT (Type 1) to access the channel once it has acquired a COT, to retain the COT to transmit UE’s data as much as and as soon as possible in the following slots. In detail, for the time resources in a MCST, there is no gap or the gap is less than 16 us (Type 2C or no LBT is needed) between the two slots. That is, similar to single slot transmission in SL-U, only one type 1 LBT is performed for the whole MCST transmission. Therefore, when an LBT failure indication from L1 before a MCST transmission, UE triggers a resource (re)selection. That is to say, no special handling for MCST case.

Besides, for the discussion above, the condition of triggering resource (re)selection should be further clarified. In current specification for mode 2 resource allocation, the UE can reserve the resources for initial transmission and retransmission(s). If initial transmission fails due to LBT failure and the resource reselection is triggered immediately, the reserved retransmission resource will be wasted. Therefore, it is suggested that UE shall trigger resource reselection if LBT failures are detected for all reserved retransmission resources. And for MCSt case, since multiple TBs may be transmitted in the whole MCSt, that is to say, there can be multiple retransmission resources and new transmission resources. To obtain the benefit of MCSt, the UE shall trigger resource reselection if LBT failures are detected for all reserved (re)transmission resource in the MCSt case.
Proposal 1: UE shall trigger resource reselection if LBT failures are detected for all reserved (re)transmission resources (i.e. retransmission resources for mode 2 in non-MCSt case, and new transmission resources plus retransmission resources in MCSt case) without reselecting the RB set or resource pool.

2.1.2
LBT impact to resource (re)selection 

In RAN2#121 meeting [1], it was agreed that RAN2 will study how MAC performs resource (re)selection with the consideration of LBT impact to its own candidate resource (intra-UE case).

	RAN2 will study how MAC performs resource (re)selection with the consideration of LBT impact to its own candidate resource (intra-UE case).


During the post meeting email discussion, the following has been approved for the LS to RAN1 in R2-2302303.

	With regards to the work on sidelink unlicensed procedures, RAN2 has further discussed in RAN2#121 the LBT impact on resource (re)selection for both intra-UE case and inter-UE case and made the following agreements.

· RAN2 understands L1 handles LBT impact to/from other UEs’ reserved resources in SL candidate resource selection (inter-UE case).

· RAN2 will study how MAC performs resource (re)selection with the consideration of LBT impact to its own candidate resource (intra-UE case).
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Figure 1: LBT impact for resource (re)selection
As shown in Fig.1., if the LBT of the candidate resource overlaps with the transmitting symbols of the reserved resource, the candidate resource will be unavailable due to LBT failure. Therefore, such case should be avoided, and it can be up to UE implementation to consider the LBT impact to resource (re)selection procedure.
Proposal 2: It is up to UE implementation to consider the LBT impact to resource (re)selection for intra-UE case in MAC layer.

2.2
LCP enhancement
2.2.1 
Feasibility for case-1a and case-2a 

In RAN2#121bis e-meeting [3], for COT sharing and LCP, four cases were discussed as following:

· Case-1b (PDU generated already, and satisfies the COT requirement)

· Case-2b (PDU not generated, and there is data in buffer satisfying the COT requirement)
· Case-1a (PDU generated already, but NOT satisfies the COT requirement)
· Case-2a (PDU not generated, and there is NO data in buffer satisfying the COT requirement)
All these four cases are discussed from responding UE perspective. However, for the whole SL COT sharing mechanism, optimization for both initiating UE and responding UE should be considered to improve the whole system performance. Regarding perspective of initiating UE, the initiating UE can decide whether to share the COT to responding UE or how to share the COT to responding UE, e.g., based on the reserved resources received from responding UE. Due to the lack of progress on this issue in RAN1, RAN2 can postpone the discussion for case-1a can case-2a, as such cases may not happen if RAN1 finally design a mechanism on whether/how to provided shared COT to responding UE.

Observation 1:  There is no progress on whether/how to provided shared COT to responding UE in RAN1.

Observation 2:  If RAN1 finally design a better mechanism on whether/how to provided shared COT to responding UE (e.g. based on the reserved resources received from responding UE), case-1a and case-2a may not happen.

Proposal 3:  RAN2 postpones the discussion for case-1a and case-2a, before progress is achieved from initiating UE perspective on whether/how to provided shared COT to responding UE in RAN1.
2.2.2
 LBT for case-1b and case-2b 

During the discussion for case-1b in RAN2#121bis e-meeting [3], if the (re)selected resource is within a shared COT, and if PDU generated before COT arrival, and the PDU satisfies COT requirement, it is up to UE implementation to perform type-1 or type-2 LBT. In our thinking, if UE finally performs type-1 LBT in this case, there is a high probability that LBT failure will happen for this transmission. Furthermore, since initiating UE can provided multiple shared COT to different responding UEs, if one shared COT is not used by the certain responding UE, the transmission within other shared COTs (i.e. shared COTs after the unused shared COT) maybe failure, as the type-2 LBT maybe failure due to other UE occupying this unused shared COT. Therefore, using type-1 LBT in case-1b will deduce the whole COT sharing performance.

Observation 3:  The performance of COT sharing will be deduced, if type-1 LBT is performed in case-1b.

However, since the LBT is finally performed in PHY, it can be up to PHY to decide which type LBT is performed in case-1b.

Proposal 4:  It is up to PHY to perform type-1 or type-2 LBT for case-1b (i.e., if the (re)selected resource is within a shared COT, and if PDU generated before COT arrival, and the PDU satisfies COT requirement) and case 2-b (PDU not generated, and there is data in buffer satisfying the COT requirement).
Regarding the discussion for case-2b, there is a FFS on the condition for UE to used enhanced LCP. In fact, if enhanced LCP is used (to satisfy the COT requirement), then type-2 LBT will be performed finally. Thus, such FFS is equal to the condition for UE to perform type-2 LBT when UE can use the shared COT. Similar to the discussion for case-1b, it should be up to PHY. Then if MAC obtain indication that performing type-2 LBT from PHY, the enhanced LCP will be used.

Proposal 5:  For case-2b, enhanced LCP is used if PHY indicates to MAC that type 2 LBT is performed, with PHY indicating to MAC the CAPC value and destination ID.
Besides COT sharing case, for non-COT sharing case (i.e. the SL grant is obtain by performing type 1 LBT at TX UE side), legacy LCP is used with MAC indicating PHY to perform type 1LBT, whereas MAC shall indicate corresponding CAPC value and destination ID.
Proposal 6:  Legacy LCP is used if MAC indicates to PHY that type 1 LBT is performed (i.e. non-COT sharing case) , with MAC indicating to PHY the CAPC value and destination ID.
2.2.3
 Enhanced LCP 

2.2.3.1
Destination ID restriction
In RAN 1#112 meeting, the additional IDs are supported in the COT sharing information as follows:

	Agreement
· A responding UE over a shared COT can be:

· a receiving UE, which is the target of a PSCCH/PSSCH transmission of a COT initiator

· In the case of unicast from the COT initiator, within the same COT when the source and destination IDs contained in the COT initiator’s SCI match to the corresponding destination and source IDs relating to the same unicast at the receiving UE

· In the case of groupcast and broadcast, when the destination ID contained in the COT initiator’s SCI match to a destination ID known at the receiving UE

· a UE identified by ID(s), if additional IDs are supported in the COT sharing information (in addition to the source and destination IDs of the PSCCH/PSSCH transmission), when additional IDs are included in the COT sharing information from the COT initiator

· FFS Limitations on what additional IDs may be included and how they may be indicated


The additional ID in the COT sharing information are used to identify the source and destination ID for COT sharing. Two cases are given as follows:
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	Case 1: The Destination ID in the PSCCH/PSSCH transmission and the Destination ID in the addtionals are for different UEs.
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	Case 2: The Destination ID in the PSCCH/PSSCH transmission and the Destination ID in the addtionals are for the same UE.


When the responding UE (e.g. UE 3 in case 1 or UE 2 in case 2) obtains the COT sharing information and identifies the source ID and destination ID in the additional ID field, the responding UE will use the source ID in the COT sharing information as the destination ID. Then, responding UE will use the destination ID as the chosen destination ID in the LCP when the shared COT is used for PSSCH/PSCCH transmission.

Proposal 7: For enhanced LCP, responding UE can choose the destination ID corresponding to itself in the COT sharing information and then use the corresponding source ID as the destination ID for LCP for PSCCH/PSSCH transmission.

2.2.3.2
Logical channel restriction
In RAN2#122 [1], a working assumption was agreed that CAPC restriction is applicable to enhanced LCP according RAN1 agreement on CAPC requirement for shared COT.
And RAN1 meeting #110 has agreed that the responding UE that uses the shared COT for its transmission has an equal or smaller CAPC value than the CAPC value indicated in a shared COT information [4].

	Agreement
· 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


Therefore, to confirm the working assumption, if enhanced LCP is used, it is straightforward that enhanced LCH selection step in LCP should be considered to implement RAN1 agreements. To be more specific, only LCH(s) associated with an equal or smaller CAPC value than the CAPC value indicated in a shared COT can be selected.
Proposal 8:  Confirm the WA that for enhanced LCH selection step in LCP, only LCH(s) associated with an equal or smaller CAPC value than the CAPC value indicated in a shared COT can be selected.
3
Conclusion

In this contribution, we discussed the impacts on SL resource (re)selection and LCP enhancement, and provide corresponding observations and proposals:
SL resource (re)selection
Proposal 1: UE shall trigger resource reselection if LBT failures are detected for all reserved (re)transmission resources (i.e. retransmission resources for mode 2 in non-MCSt case, and new transmission resources plus retransmission resources in MCSt case) without reselecting the RB set or resource pool.

Proposal 2: It is up to UE implementation to consider the LBT impact to resource (re)selection for intra-UE case in MAC layer.
LCP enhancement
Observation 1:  There is no progress on whether/how to provided shared COT to responding UE in RAN1.

Observation 2:  If RAN1 finally design a better mechanism on whether/how to provided shared COT to responding UE (e.g. based on the reserved resources received from responding UE), case-1a and case-2a may not happen.
Observation 3:  The performance of COT sharing will be deduced, if type-1 LBT is performed in case-1b.

Proposal 3:  RAN2 postpones the discussion for case-1a and case-2a, before progress is achieved from initiating UE perspective on whether/how to provided shared COT to responding UE in RAN1.
Proposal 4:  It is up to PHY to perform type-1 or type-2 LBT for case-1b (i.e., if the (re)selected resource is within a shared COT, and if PDU generated before COT arrival, and the PDU satisfies COT requirement) and case 2-b (PDU not generated, and there is data in buffer satisfying the COT requirement).
Proposal 5:  For case-2b, enhanced LCP is used if PHY indicates to MAC that type 2 LBT is performed, with PHY indicating to MAC the CAPC value and destination ID.
Proposal 6:  Legacy LCP is used if MAC indicates to PHY that type 1 LBT is performed (i.e. non-COT sharing case) , with MAC indicating PHY the CAPC value and destination ID
Proposal 7: For enhanced LCP, responding UE can choose the destination ID corresponding to itself in the COT sharing information and then use the corresponding source ID as the destination ID for LCP for PSCCH/PSSCH transmission.

Proposal 8:  Confirm the WA that for enhanced LCH selection step in LCP, only LCH(s) associated with an equal or smaller CAPC value than the CAPC value indicated in a shared COT can be selected.
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