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1. Introduction
[bookmark: Proposal_Pattern_Length]In the last RAN2 meeting #121, the issue of whether a change to the LCP procedure is needed, provided COT sharing information was discussed both online and in an AT meeting discussion. Following agreement related to SL LCP and COT was made in RAN2 [1][2]. Relevant agreements from the last RAN1 meeting #112, are also captured below
	RAN2 #121
· 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.

RAN1 #112
· 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
· A responding UE’s SL transmission(s) within RB set(s) corresponding to a shared COT can be transmitted when the CAPC value(s) of the SL transmission(s) have an equal or smaller CAPC value than the CAPC value indicated in the COT sharing information.
· A responding UE’s PSSCH/PSCCH transmission(s) within RB set(s) corresponding to a shared COT is intended for the COT initiating UE when,
· In the case of unicast from the responding UE, when the source and destination IDs contained in the responding UE’s PSCCH/PSSCH match to the destination and source IDs from a COT initiator’s unicast transmission that included COT sharing information, or match to the additional ID(s) included in the COT sharing information (if supported) 
· In the case of groupcast or broadcast from the responding UE, when the destination ID contained in the responding UE’s PSCCH/PSSCH matches to the destination ID from a COT initiator’s groupcast or broadcast transmission that included COT sharing information, or matches to the additional ID(s) included in the COT sharing information (if supported) 
· FFS: all other details and additional restrictions



This document discusses way forward, considering the RAN1/2 discussion so far. 
[bookmark: _Ref126879705]Discussion
Approaches to satisfy COT requirement
In the RAN2 agreement referenced above, two approaches are identified as a way forward:
[bookmark: _Ref131698333]SL LCP behaviour is changed to consider shared COT information
Two options can be considered regarding changes to the LCP behavior. One option could be a change to the SL LCP procedure only with respect to the destination selection, i.e., the responding UE (which received shared COT information) selects the COT initiating UE as its destination for the upcoming transmission only if the MAC or PHY IDs match with the transmission through which the responding device receives the COT information. Per RAN1 agreement, the source and destination IDs will be included in the COT initiator’s SCI for the case of unicast link. However, limitation on additional UE identification included in the COT sharing information from the COT initiator is still FFS in RAN1.  Another aspect to consider here is the scenario where responding UE may have data corresponding to other destination UEs apart from the COT initiator UE. Similar discussion was also brought up in RAN1 and we can wait for RAN1 progress. A second option for LCP change could consider the CAPC values (shared in COT information for the RB sets over which the COT has been initiated), in addition to the default priority, while prioritizing different logical channels. Considering the two options, it therefore needs to be decided in RAN2, on the extent of change to the LCP procedure.
Proposal 1. [bookmark: _Toc131507847][bookmark: _Toc131514749][bookmark: _Toc131701721][bookmark: _Toc131711027][bookmark: _Toc131711048]RAN2 to decide the scope of changing SL LCP behavior, whether it is (i) restricting/selecting destination to be the COT initiator UE, and/or (ii) logical channels are prioritized based on both the default priority and CAPC value. 
[bookmark: _Ref131698271]Legacy SL LCP behaviour is retained
For this approach, a clarification is needed on the expectation of responding UE’s behavior upon receiving COT information from the COT initiating UE. In the RAN2 agreement, there is reference to type1/type2 LBT “to do a legacy-LCP, e.g. using type-1, type-2 LBT.”. It is possible that a UE initiates a type-1 LBT procedure, and later observes an available COT for the reserved resource. Whether in this case RAN2 agreement implies that the UE will initiate a type-2 LBT is not clear. We believe this could also require RAN1 input on whether the UE continues type-1 LBT or switches over to a type-2 LBT when COT information becomes available, and will depend on RAN1 progress on resource selection timeline. If RAN2 agreement does not imply this or if such switch from type-1 to type-2 LBT is not possible, then RAN2 needs to discuss how the COT requirement, of the SL transmission(s) to have an equal or smaller CAPC value than the CAPC value indicated in the COT sharing information, can be met. 
Proposal 2. [bookmark: _Ref131507169][bookmark: _Toc131507848][bookmark: _Toc131514750][bookmark: _Toc131701722][bookmark: _Toc131711028][bookmark: _Toc131711049]RAN2 requests input from RAN1 on whether the responding UE can initiate a type-2 LBT procedure if shared COT information becomes available during an ongoing type-1 LBT procedure.
Selection of solution
From the RAN2 agreement in the last meeting, referred to above, both solutions were left on the table where it was FFS the conditions for UE to choose either solution. In the discussion so far in RAN2, one point raised was whether the MAC PDU is generated before or after receiving the COT information. It was the understanding that if MAC PDU is generated before shared COT information, then LCP change solution in Approach (1) cannot work. In our view, in this case, even Approach (2) where LCP behavior is retained cannot guarantee that COT requirement will be met. If MAC PDU is already generated, then the shared COT information cannot be used, i.e., the initiating UE assigned COT can be not used and hence wasted. Then the transmission from the responding UE may not satisfy the COT requirement of having CAPC value(s) of the SL transmission(s) equal or smaller than the CAPC value indicated in the COT sharing information unless the generated MAC PDU already satisfies the COT requirement.
Proposal 3. [bookmark: _Toc131701723][bookmark: _Toc131711029][bookmark: _Toc131711050]The agreement in RAN2 for UE to either do a changed-LCP or to use legacy LCP and type-1, type-2 LBT to meet the COT requirement is only applicable when MAC PDU is not already generated.
[bookmark: _Toc131711030]Even if LCP change is supported, the UE cannot apply the LCP change if COT information is received after MAC PDU is generated. In that sense, legacy LCP could be assumed as a baseline. In addition, given that there was some concern about potential complexity of LCP change, it would be reasonable to introduce LCP change as an optional feature. 
Proposal 4. [bookmark: _Ref131701263][bookmark: _Toc131701724][bookmark: _Toc131711031][bookmark: _Toc131711051]To enable change of LCP behavior to meet COT requirement, RAN2 agrees to add support of LCP change as a UE feature which is optional with capability signalling.
Assuming LPC change is specified as optional feature, we can consider two cases depending on whether LCP change is supported or not. 
Option (A) LCP change is not supported
In this option, if COT information is shared before LBT process initiation, the responding UE can initiate a type-2 LBT procedure considering the shared COT. A factor to consider here is the resource selection timeline. In one possibility the responding UE may already have an ongoing type-1 LBT procedure. In this case, one way to enable the responder UE to make use of the COT information could be to terminate the ongoing type-1 LBT procedure and initiate another type-2 LBT process considering the shared COT. Otherwise, the initiating UE assigned COT will not be used and is hence wasted. Then it is possible that the COT requirement may not be met.
Option (B) LCP change is supported
In this option, the UE may still select not to change LCP behavior. However, if the UE does choose to modify LCP, then the MAC-PDU can satisfy the COT requirement through an improved LCP. This would encompass both scenarios (i) type-2 LBT initiated after receiving COT information, or (ii) an ongoing type-1 LBT is ongoing but does not need to be terminated to initiate a type 2 LBT, rather LCP change can be performed to exclude the data with CAPC higher than that indicated in COT information. In this way, whether the COT is used or not, the COT requirement may still be fulfilled.
Observation 1. [bookmark: _Toc131701718][bookmark: _Toc131701758][bookmark: _Toc131711025][bookmark: _Toc131701719][bookmark: _Toc131701759]Without LCP change, the responding UE may not always meet the COT requirement. 
Considering the discussion above, if the exact behavior for UE to select either of the solutions were to be specified in RAN2, in our understanding there is some potential ambiguity depending on RAN1 progress, the exact timing of COT information sharing, resource selection, and MAC PDU generation etc. Given that specifying the exact UE behavior for this case may not be as simple and straightforward, hence in our view this decision could be left up to UE implementation.
Proposal 5. [bookmark: _Toc131701725][bookmark: _Toc131701726][bookmark: _Toc131701727][bookmark: _Toc131701728][bookmark: _Toc131701729][bookmark: _Toc131701730][bookmark: _Toc131701731][bookmark: _Toc131701732][bookmark: _Toc131701733][bookmark: _Toc131701734][bookmark: _Toc131701735][bookmark: _Toc131507850][bookmark: _Toc131514752][bookmark: _Toc131701737][bookmark: _Toc131711032][bookmark: _Toc131711052]If MAC PDU is not already generated, and LCP change is supported by a UE (via new UE capability if Proposal 4 is agreed), then it is up to UE implementation to modify LCP procedure or to use legacy LCP.
Need for Assistance Information
In the last RAN2 meeting #121, some companies proposed to exchange assistance information between initiating UE and responding UE for COT sharing. In our understanding, this information may possibly include information about the buffer status of a potential COT responding UE, so that the initiating UE could properly select the responding UE with whom to share the COT that eventually will be properly utilized without also causing congestion and interference among other UEs. This information may also include the CAPC and/or the time frequency resources for the associated transmissions, given that 
· A responding device may only perform transmissions associated with a CAPC lower or equal to that included by the initiating device in the COT sharing information within an initiating device shared COT
· A responding device may only perform transmissions which span in frequency domain in a subset of the RB set(s) used by the initiating device to acquire the shared COT.
Considering the above mentioned points, it seems that the benefits are more like a marginal optimization compared to the possible specification impact of introducing such assistance information, the extent of which is not clear. We also believe this has some direct relevance to RAN1 discussion on whether additional IDs will be introduced in the COT container, e.g., assistance information related to how the COT initiator UE derives additional IDs and selects the COT responding UE. So, we think that further input from RAN1 particularly related to the COT container and the information included within is needed before RAN2 can decide on this aspect.
Observation 2. [bookmark: _Toc131507844][bookmark: _Toc131514755][bookmark: _Toc131701720][bookmark: _Toc131701760][bookmark: _Toc131711026]The impact of assistance information to the COT sharing procedure is not clear.
Proposal 6. [bookmark: _Toc131507851][bookmark: _Toc131514753][bookmark: _Toc131701738][bookmark: _Toc131711033][bookmark: _Toc131711053]RAN2 waits for RAN1 discussion/agreement on the COT container and the need for assistance information before discussing the content of assistance information (if provided).
1. Conclusion
The observation is captured as follows:
Observation 1.	Without LCP change, the responding UE may not always meet the COT requirement.
Observation 2.	The impact of assistance information to the COT sharing procedure is not clear.
The proposals are captured as follows:
Proposal 1.	RAN2 to decide the scope of changing SL LCP behavior, whether it is (i) restricting/selecting destination to be the COT initiator UE, and/or (ii) logical channels are prioritized based on both the default priority and CAPC value.
Proposal 2.	RAN2 requests input from RAN1 on whether the responding UE can initiate a type-2 LBT procedure if shared COT information becomes available during an ongoing type-1 LBT procedure.
Proposal 3.	The agreement in RAN2 for UE to either do a changed-LCP or to use legacy LCP and type-1, type-2 LBT to meet the COT requirement is only applicable when MAC PDU is not already generated.
Proposal 4.	To enable change of LCP behavior to meet COT requirement, RAN2 agrees to add support of LCP change as a UE feature which is optional with capability signalling.
Proposal 5.	If MAC PDU is not already generated, and LCP change is supported by a UE (via new UE capability if Proposal 4 is agreed), then it is up to UE implementation to modify LCP procedure or to use legacy LCP.
Proposal 6.	RAN2 waits for RAN1 discussion/agreement on the COT container and the need for assistance information before discussing the content of assistance information (if provided).
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