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1
Introduction

In RAN2#121 meeting [1], some agreements on SL LCP and COT for SL-U were reached as follow:
	Agreements on SL LCP and COT:

1: 
UE can select 1/ either to do a changed-LCP, in order to satisfy the COT requirement, and to do the type-2 LBT (How to do the LCP can be decided after RAN1 agreement) 2/ or to do a legacy-LCP, e.g. using type-1, type-2 LBT. FFS on the need of assistance INFO to initiating UE. FFS on spec impact, e.g., conditions for UE to choose either solution.


In this contribution, we will further discuss the details on COT sharing and LCP, and provide corresponding observations and proposals.
2
Discussion
2.1
Assistance information for COT sharing
For UE to UE COT sharing, RAN 1 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 [2].
	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


For such CAPC restriction aspect,  it has been proposed by some companies that the responding UE can send assistance information to initiating UE, the initiating UE assigns COT based on the received information, then we may not need LCP change in the responding UE when COT is used. 
We understand the potential benefits of such mechanism, however, RAN1 may also have similar design discussion for this issue. As shown in fig.1, the initiating UE can assign COT to the responding UE for the reserved resources (e.g. retransmission resources for a TB) in the SCI, since the TB is generated, the CAPC of such TB can be carried in the SCI, then the initiating UE can decide whether the COT can be shared to the responding UE based on the CAPC in the SCI. For example, initiating UE can only share the COT to responding UE when the responding UE have a TB to transmit with an equal or smaller CAPC value than the CAPC value of shared COT.
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Figure 1: COT sharing based on reserved resources in SCI
Observation 1:  Assistance information for COT sharing may have already been considsered by the design in RAN1, e.g. initiating UE can assign COT based on reserved resources and CAPC info in SCI from responding UE.

Thus, to avoid overlapped discussion with RAN1 on this issue, RAN2 should send a LS to RAN1 to ask the potential concerns on assistance information for COT sharing.
Proposal 1:  RAN2 sends a LS to RAN1  the discussion in RAN1 for COT sharing related to assistance information, before discussing the details for such issue in RAN2.

2.2
LCP enhancement for COT sharing
In legacy SL LCP procedure, destination selection and LCH selection need be performed before a new transmission (i.e. the transmission TB is not generated before SL LCP).
Observation 2:  In legacy SL LCP procedure, destination selection and LCH selection need be performed before a new transmission (i.e. the transmission TB is not generated before SL LCP).

And in RAN1#112 meeting [3], agreements on using a shared COT for responding UE were reached as follow:
	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


Based on RAN1’s agreement, some restrictions need to be considered for the destination selection of the shared COT transmission at responding UE side. To be more specific, the target destination of the shared COT transmission can only be the initiating UE for unicast, and the target destination of the shared COT transmission can only be the destination corresponding to the transmission from initiating UE to responding UE for groupcast and broadcast.

Observation 3:  RAN1 had agreed that there should be restriction on the selection of the destination within the shared COT at responding UE side:

· For unicast, the destination of transmission on the shared COT can only be the initiating UE.

· For groupcast and broadcast, the destination of the transmission on the shared COT can only be the destination corresponding to the transmission from initiating UE to responding UE
Regarding the details on the LCP enhancement for COT sharing, i.e. destination selection enhancement and/or LCH selection enhancement. We need to first discuss two main cases, one case is that the TB is not generated before obtaining the sharing COT, and another case is the TB is generated before the sharing COT (e.g. the initiating UE assigns the shared COT to responding UE based on the reserved retransmission resources). We further analyzes the two cases and its relationship with LCP in the following
2.2.1
TB not generated before obtaining the shared COT

In the last R2 meeting, the following agreement has been reached regarding the LCP and COT sharing

	Agreements on SL LCP and COT:

1: 
UE can select 1/ either to do a changed-LCP, in order to satisfy the COT requirement, and to do the type-2 LBT (How to do the LCP can be decided after RAN1 agreement) 2/ or to do a legacy-LCP, e.g. using type-1, type-2 LBT. FFS on the need of assistance INFO to initiating UE. FFS on spec impact, e.g., conditions for UE to choose either solution.


For such case, the SL LCP procedure is needed for the transmission on the shared COT at responding UE side. As we discussed for observation 3, the destination restrictions of shared COT transmission needs to be considered based on RAN1’s agreements. Destination selection in SL LCP should be enhanced for this case.
Proposal 2: LCP enhancement on destination selection needs to be introduced for SL COT sharing:
· For unicast, the destination of the transmission on the shared COT can only be the initiating UE.

· For groupcast and broadcast, the destination of the transmission on the shared COT can only be the destination corresponding to the transmission from initiating UE to responding UE
Regarding LCP enhancement on LCH selection, as what we discussed for assistance information for COT sharing, initiating UE can only share the COT to responding UE who has a transmission with an equal or smaller CAPC value than the CAPC value of shared COT, then the LCP enhancement on LCH selection is not needed at responding UE side.
Proposal 3:  SL LCP enhancement on LCP restriction for CAPC is needed.
2.2.2
TB generated before obtaining the shared COT

For such case, the TB has already been generated and the shared COT can be used for retransmission of the TB. UE should first decide whether the shared COT can be used for the TB’s transmission based on the destination restriction and CAPC restriction. In details, if the CAPC value of the TB is equal or smaller than the CAPC value of shared COT and the destination of the TB meets the requirement in observation 3, the UE should choose legacy-LCP (i.e. using type-2 LBT); otherwise, the UE should choose changed-LCP (i.e. performing destination selection enhancement and/or LCH selection enhancement to generated a new TB).
Proposal 4:  CAPC and destination ID requirement also need to be satisfied for COT sharing for retransmission of a TB.
2.3 LCP enhancements for COT resumption

In addition to the scenario for COT sharing between the initiating UE and responding UE, another scenario is the UE uses its own COT for transmission when there are multiple instances of transmissions within a single COT, which has been called “COT resumption” back in the discussion for NR-U. Similar to the discussion in COT sharing, the same issue follows for COT resumption (a) Destination ID selection; (b) CAPC requirement

2.3.1
Destination ID selection
First, on the destination ID selection, the issue is different as NR-U. In NR-U, the COT sharing is only between gNB and UE and one UE cannot use the COT it obtained or shared from the gNB to another UE. While in SL-U, it is possible that there are multiple destination UEs for source UEs that the UE needs to determine which one to transmit to. Then, it needs to be further clarified whether the UE can use a certain COT for unicast transmissions to multiple destinations IDs
Proposal 5: It needs to be further studied whether a UE can perform unicast transmission to multiple destination IDs in the COT that it has obtained
2.3.2
CAPC requirement 

On the second issue of CAPC requirement, we think that although this issue has not been discussed before, the CAPC requirement is from the regulation for unlicensed spectrum usage that all entities using the unlicensed spectrum shall follow. While we think this issue is the same as the CAPC requirement for COT sharing, there is no need for further dedicated discussion here. What has been designed for LCP for the CAPC requirement for COT sharing can be reused for COT resumption.
Proposal 6: LCP enhancements for addressing the CAPC requirement for COT sharing can be reused for COT resumption
3
Conclusion

In this contribution, we discussed the details on COT sharing and LCP, and provide corresponding observations and proposals:
Observation 1:  Assistance information mechanism may be design in RAN1, e.g. initiating UE can assign COT based on reserved resources and CAPC info in SCI from responding UE.

Observation 2:  In legacy SL LCP procedure, destination selection and LCH selection need be performed before a new transmission (i.e. the transmission TB is not generated before SL LCP).

Observation 3:  RAN1 had made restrictions on the destination of shared COT transmission at responding UE side:

· For unicast, the destination of the shared COT transmission can only be the initiating UE.

· For groupcast and broadcast, the destination of the shared COT transmission can only be the destination corresponding to the transmission from initiating UE to responding UE
Assistance information for COT sharing
Proposal 1:  RAN2 sends a LS to RAN1 to ask the potential concerns on assistance information for COT sharing, before discussing the details for such issue in RAN2.

LCP enhancements for COT sharing
Proposal 2: LCP enhancement on destination selection needs to be introduced for SL COT sharing:

· For unicast, the destination of the transmission on the shared COT can only be the initiating UE.

· For groupcast and broadcast, the destination of the transmission on the shared COT can only be the destination corresponding to the transmission from initiating UE to responding UE
Proposal 3:  SL LCP enhancement on LCP restriction for CAPC is needed.
Proposal 4:  CAPC and destination ID requirement also need to be satisfied for COT sharing for retransmission of a TB.

LCP enhancements for COT resumption
Proposal 5: It needs to be further studied whether a UE can perform unicast transmission to multiple destination IDs in the COT that it has obtained
Proposal 6: LCP enhancements for addressing the CAPC requirement for COT sharing can be reused for COT resumption
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