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1. Introduction
[bookmark: Proposal_Pattern_Length]In the last RAN2 meeting #121bis-e, the issue of whether a change to the LCP procedure is needed was discussed, given that COT information is shared. Following agreements related to SL LCP and COT were made in the last RAN2 meeting #121bis-e [1][2]. Relevant agreements from the last two RAN1 meetings, are also captured in Annex. This document discusses way forward, considering the RAN1/2 discussion so far.
	[bookmark: _Hlk133848709]RAN2 #121bis-e
· RAN2 will wait for more conclusion from RAN1 on the assistance information for COT sharing.
· If the resource to be used is within a shared COT, and if PDU not generated before COT arrival, and there is data in buffer satisfying COT requirement, at least enhanced LCP should be allowed. FFS on the condition for UE to use enhanced LCP. FFS on spec impact.
· If a UE decides to use the resource in a shared COT, and when enhanced LCP is decided to be used, for destination selection step in enhanced LCP, at least further restrict the destinations to be the candidates allowed by the COT (as defined by RAN1).



[bookmark: _Ref126879705]Discussion
Conditions for Enhanced SL LCP procedure
In the RAN2 agreement referenced above, as a first step, it was agreed in RAN2 to restrict destinations to be candidates allowed by the COT in the destination selection step in SL LCP procedure e.g., the responding UE (which received shared COT information) can select 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. It was also agreed to use enhanced LCP if the resource to be used is within a shared COT, if PDU has not been generated before COT arrival, and if there is data in the buffer satisfying COT requirement. 
However, it was left FFS on the solution selection itself, i.e. when enhanced LCP is used and the potential/associated spec impact. In the discussion during the last meeting, there was some contention on the use of enhanced LCP with respect to shared COT, especially how/if legacy priority-based selection is considered. For example, the COT responding UE may have SL grant(s) within shared COT but may also have other high priority data associated with other destination UEs not allowed by the COT (as defined by RAN1). Per RAN1 agreement, the source and destination IDs may 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.  On the aspect of whether the responding UE may have data corresponding to other destination UEs apart from the COT initiator UE, similar discussion on contents of COT container and included additional IDs was also brought up in RAN1. There are some companies in support of introducing additional IDs to maximize COT usage and allowing responding UE to transmit PSFCH to UEs other than the COT initiator UE. However, several companies discourage it due to overhead in SCI, and unclear benefits. Considering this progress/discussion so far, we believe there are three options that can be considered in RAN2 
· Option 1: RAN2 waits for further progress and clarity in RAN1 on additional IDs in the COT container.
· Option 2: RAN2 also considers at least PDB in the destination selection step in enhanced LCP, if responding UE has data with higher priority in the buffer than SL data or MAC CEs towards initiating UE.
· Option 3: RAN2 agrees that it is up to UE implementation to use enhanced LCP or not. 
Proposal 1. [bookmark: _Toc133853764][bookmark: _Toc133874522][bookmark: _Toc133919159]On the issue of whether responding UE can have SL data or MAC CEs for other destinations with higher priority than that towards COT initiating UE, and how to handle this scenario, RAN2 is proposed to discuss the following options: (i) to wait for progress in RAN1, (ii) to consider at least PDB in the destination selection step in addition to shared COT, (iii) up to UE implementation to use enhanced LCP or not.
Given that there is still some concern on introducing LCP enhancements and the associated potential complexity, we think it may be reasonable to introduce LCP change as an optional feature in RAN2. 
Proposal 2. [bookmark: _Ref133853160][bookmark: _Toc133853765][bookmark: _Toc133874523][bookmark: _Toc133919160]To enable change of LCP behaviour to meet COT requirement, RAN2 agrees to add support of LCP change as a UE feature which is optional with capability signalling.
LCH Selection in Enhanced LCP
Another aspect which was discussed in RAN2, without reaching an agreement, was whether LCP change should also 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. Since RAN2 has agreed on destination restriction in SL LCP procedure, then for the selected destination it seems to be a feasible next step in RAN2 to add the LCP restriction of UE not including MAC SDUs of logical channels having CAPC value higher than that indicated in the shared COT information.
Proposal 3. [bookmark: _Toc133853768][bookmark: _Toc133874526][bookmark: _Toc133919163]If a UE decides to use the resource in a shared COT and performs enhanced SL LCP restricting destination(s) to be the candidates allowed by the COT, then RAN2 agrees to restrict the COT responding UE to select LCHs with equal or smaller CAPC value than that indicated in the shared COT information.
Need for Assistance Information
In previous RAN2 meetings, 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 such that the shared COT can eventually be properly utilized without 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’s 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 points mentioned above, 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.
Observation 1. [bookmark: _Toc131507844][bookmark: _Toc131514755][bookmark: _Toc131701720][bookmark: _Toc131701760][bookmark: _Toc131711026][bookmark: _Toc133853762][bookmark: _Toc133874520][bookmark: _Toc133919166]The impact of assistance information to the COT sharing procedure is not clear.
In the last RAN2 meeting #121bis-e, it was agreed to wait for more conclusion from RAN1 on the assistance information for COT sharing. It was companies’ view in RAN2, that 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. In the last RAN1 meeting #112bis-e, there was extensive discussion without reaching a consensus on additional IDs and the discussion will likely continue in the upcoming RAN1 meeting #113. It was also brought up in RAN1 whether a SL MAC CE may be used to carry the additional IDs, but the idea did not gather much support due to decoding delay for SL MAC CE which may cause the COT to already pass in the meantime. It is therefore prudent for RAN2 to continue to wait for further input from RAN1 particularly related to the COT container and the information included within.
Observation 2. [bookmark: _Toc133853763][bookmark: _Toc133874521][bookmark: _Toc133919167]RAN1 discussion on additional IDs is ongoing and no consensus has been reached yet.
Proposal 4. [bookmark: _Toc131507851][bookmark: _Toc131514753][bookmark: _Toc131701738][bookmark: _Toc131711033][bookmark: _Toc131711053][bookmark: _Toc133853769][bookmark: _Toc133874527][bookmark: _Toc133919164]RAN2 continues to wait 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
This contributions discusses the open issues related to shared COT and SL LCP enhancements dur to SL LBT operation and makes the following observations and proposals:
Observation 1. The impact of assistance information to the COT sharing procedure is not clear.
Observation 2. RAN1 discussion on additional IDs is ongoing and no consensus has been reached yet.

Proposal 1. On the issue of whether responding UE can have SL data or MAC CEs for other destinations with higher priority than that towards COT initiating UE, and how to handle this scenario, RAN2 is proposed to discuss the following options: (i) to wait for progress in RAN1, (ii) to consider at least PDB in the destination selection step in addition to shared COT, (iii) up to UE implementation to use enhanced LCP or not.
Given that there is still some concern on introducing LCP enhancements and the associated potential complexity, we think it may be reasonable to introduce LCP change as an optional feature in RAN2. 
Proposal 2. To enable change of LCP behaviour to meet COT requirement, RAN2 agrees to add support of LCP change as a UE feature which is optional with capability signalling.
Proposal 3. If a UE decides to use the resource in a shared COT and performs enhanced SL LCP restricting destination(s) to be the candidates allowed by the COT, then RAN2 agrees to restrict the COT responding UE to select LCHs with equal or smaller CAPC value than that indicated in the shared COT information.
Proposal 4. RAN2 continues to wait 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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1. Annex (Relevant RAN1 meeting agreements)
RAN1 #112bis-e
· The container for carrying the COT sharing information from a COT initiator UE includes at least the SCI.
· FFS 1st and/or 2nd stage SCI
· For dynamic channel access mode with multi-channel case in SL-U, both NR-U DL Type A and Type B multi-channel access procedure are supported for multiple PSFCH transmissions on multiple channels.
· FFS: It is up to UE implementation to perform either Type A or Type B multi-channel access procedure.
· FFS: whether this can initiate a shared COT
· FFS: whether there is any special handling needed for transmission in a shared COT on one or more of the channels
· At least the following information should be used as part of COT sharing information from the COT initiator UE.
· CAPC used for initiating the COT
· Existing / legacy R16/17 L1 source and destination IDs
· FFS additional ID(s)
· Time domain information of the shared COT
· FFS: starting offset, number of slots, [remaining or total] COT duration, or a combination of them
· Frequency domain information of the shared COT 
· FFS applicable RB set(s), FRIV, and any other(s)
· FFS: how each of the above is indicated.
· Note, other information is not precluded.
· To resolve the Type 1 LBT blocking issue, where one UE performing a Type 1 LBT procedure for using its own selected/reserved resource(s) is blocked by another UE’s SL transmission at least in a slot preceding to the selected/reserved resource and causing the LBT to fail, further study the following options in a future meeting.
· Option 1:
· UE avoid selection of N consecutive resource(s) before a reserved resource with high priority when the transmitting symbols of the selected resource overlap with Type 1 LBT of the reserved resource.
· UE avoid selection of N consecutive resource(s) after a reserved resource when the transmitting symbols of the reserved resource overlap with LBT of the selected resource.
· FFS: the avoidance should be performed by L1 exclusion or L2 MAC selection
· FFS: whether / how to achieve this in RA mode 1
· FFS: How to determine value of N
· Option 2: 
· UE prioritizes/selects resource(s) for transmission in slot(s) after a reserved resource when transmission of the selected resource is able to share the initiated COT of the reserved resource (i.e., the selected resource(s) is within the COT duration of the reserved resource and the CAPC value of the selected resource(s) is equal to or higher than that of the reserved resource).
· UE prioritizes/selects resource(s) for transmission in slot(s) before a reserved resource when transmission of the selected resource is able to share its initiated COT with the reserved resource (i.e., the reserved resource is within the COT duration of the selected resource(s) and the CAPC value of the selected resource(s) is equal to or smaller than that of the reserved resource).
· FFS whether / how to achieve this in RA mode 1.
· Option 3: UE selects extra / more resources than required for transmitting a TB (i.e., overbooking) to accommodate potential Type 1 LBT failures. FFS how to determine/preconfigure the number of extra selected resources.
· Option 4: The expected LBT duration is determined firstly, then resource selection takes into account of the expected LBT duration is performed.
· Option 5: At MAC layer, selection of resource(s) among the reported set of candidate resources from L1 is up to UE implementation in mode 2 for SL-U, instead of random selection.
· Option 6: UE excludes frequency resources (if any) previously reserved via SCI by other SL UEs in the corresponding slot, when estimating the detected power within a sensing slot duration in Type 1 channel access.
· Option 7: SL UE deems channel busy only if the UE detects transmission other than SL transmission occupying the channel (e.g., exceeding the energy detection threshold), i.e., the energy detection for EDT checking in LBT procedure does not take into account the energy from SL transmissions.
· Option X: No solution is needed. To avoid inter-UE blocking from performing Type 1 LBT can be handled based on UE implementation (e.g., as the start timing to perform LBT sensing is determined by each UE).

RAN1 112
· The CAPC level that should be used for S-SSB transmissions:
· Option 1: CAPC value (p) should be set to 1 when UE performs Type 1 channel access procedure for S-SSB transmission
· The CAPC level that should be used for PSFCH transmission, CAPC value (p) should be set to 1 when UE performs Type 1 channel access procedure for PSFCH transmission
· 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
· For UE-to-UE COT sharing,
· When performing S-SSB transmission(s), a responding UE can utilize a COT shared by a COT initiating UE (using type 1 channel access) when the responding UE is intended to transmit S-SSB within RB set(s) corresponding to the shared COT.
· When performing PSFCH transmission(s), a responding UE can utilize a COT shared by a COT initiating UE at least when at least one of the responding UE’s PSFCH transmissions in a symbol/slot within RB set(s) corresponding to the shared COT is intended for the COT initiating UE.
· FFS: whether a responding UE can transmit PSFCH(s) to UE(s) other than the initiator
· When performing PSSCH/PSCCH transmission(s), a responding UE can utilize a COT shared by a COT initiating UE at least when the responding UE’s PSSCH/PSCCH transmission(s) within RB set(s) corresponding to the shared COT is intended for the COT initiating UE
· FFS whether to support the case if a responding UE transmits PSSCH/PSCCH to destination ID other than the source ID of the COT initiating transmission, where the destination ID of the responding UE’s PSSCH/PSCCH transmission(s) can be different from the source/destination IDs of COT initiating UE’s PSSCH/PSCCH transmission when sharing the COT information.
· FFS: how to determine / what are the restrictions to the destination ID of the responding UE’s PSSCH/PSCCH transmission(s) to utilize the COT shared by the initiating UE.
· FFS whether the responding UE can utilize the COT when at least the responding UE’s PSCCH transmission in the reserved resources within the shared COT or MCSt is intended for the COT initiating UE and what are the restrictions (e.g., priority, etc.) and indication to the responding UE.
· FFS: UE forwarding/relaying information about a COT initiated by another UE.



