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1. Introduction
[bookmark: Proposal_Beacon]In RAN2#123 meeting discussions, following agreements have been reached for consistent LBT failure: 
	Agreements on SL C-LBT failure recovery (RRC connected mode 2)
1: 	C-LBT failure recovery for RRC idle/inactive mode 2 is applied.
Agreements on C-LBT failure cancellation conditions
1: 	Upon MAC reset.
2:	Upon C-LBT count and/or timer reconfiguration.
3:	Based on a timer expiry (the timer starts upon C-LBT failure)
Agreements on C-LBT failure with PSFCH
1: 	Remove “FFS when multiple PSFCH occasions are configured.” from the following agreement.
“Counting LBT failure indication regardless of whether LBT failure was provided because of PSFCH transmission or not when RB set for PSFCH transmission belongs to the selected TX resource pool. FFS when multiple PSFCH occasions are configured.”
2:	RAN2 understands LBT failure indication can be provided from L1 once each transmission fails per PSFCH occasion in multiple PSFCH occasions.
Agreements on C-LBT failure with S-SSB and/or PSFCH
1: 	RAN2 will not do anything to handle S-SSB and/or PSFCH that does not belong to the selected SL resource pool unless RAN1 asks.
Agreements on SL C-LBT failure MAC CE
1: 	RAN2 understands 5bits indication per SL carrier. Will ask how RB set index is derived, whether RB set index is unique within SL-BWP, to RAN1.
2:	LCP order of SL LBT Failure MAC CE is defined as the next of Uu LBT Failure MAC CE.
3: 	Dedicated SR configuration can be configured. FFS if we need to consider more.
Agreements on SL C-LBT failure detection and recovery counter and timer
1:	Configured per SL BWP.
2: 	Maintained per RB set.
Agreements on SL RLF report as the result of C-LBT failures
1:	No new code-point or a cause value is needed.


This contribution is discussing remaining issues for UE-to-UE COT sharing, SL consistent LBT failure etc.
2. Discussion
UE-to-UE COT sharing
During RAN1 discussions, UE-to-UE COT sharing is agreed to be supported, and alternatives for COT sharing rules were also discussed. The related RAN1 agreements are as follows:
		RAN1#112 Agreement on shared COT usage 
· 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





The support of UE-to-UE COT sharing implies that a sidelink UE can perform SL transmission(s) in a shared COT from a COT initiating UE, without performing type-1 LBT procedure. But not all SL transmissions can be performed according to current RAN1 discussions and agreements. There are basically 2 conditions which a responding UE needs to satisfy in order to be eligible for using a shared COT. The first condition is related to the source/destination ID of a SL transmission. Only SL transmissions intended for the COT initiator (e.g. 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) are eligible for using RB set(s) corresponding to a shared COT. Furthermore, there is a second condition related to the CAPC value associated with a TB/PSSCH transmission which needs to be satisfied in order to use a shared COT, i.e. SL transmission(s) must have an equal or smaller CAPC value than the CAPC value signalled within the COT sharing information. 
During RAN2#121bis-e meeting further discussions on the UE LCP procedure considering shared COT took place. Four different cases were distinguished:
· 1a: PDU generated before COT arrival, and the PDU does not satisfy COT requirement (either not to the initiating UE, or CAPC value is higher)
· 1b: PDU generated before COT arrival, and PDU does satisfy the COT requirement
· 2a: PDU not generated before COT arrival, and no data in RLC buffer satisfying the COT requirement (either no data to the initiating UE, or although there is data to the initiating UE, yet the CAPC value is higher)
· 2b: PDU not generated before COT arrival, and there is data in RLC buffer satisfying the COT requirement
Since for 1a and 1b the PDU has been already generated before receiving the COT sharing indication, there is no impact on the LCP procedure and UE basically needs to check whether the generated PDU is eligible for transmission on the shared COT resources, e.g. determining whether the generated PDU satisfies the destination as well as the CAPC shared COT conditions.
Proposal 1: If PDU has been already generated before receiving a shared COT indication, only when the destination condition and the CAPC condition for the multiplexed LCHs and/or MAC CE(s) in the PDU is satisfied for the shared COT, the MAC PDU satisfies the shared COT conditions and UE is eligible to transmit the PDU on RB set(s) corresponding to the shared COT.
In case the MAC PDU is satisfying the shared COT conditions, UE is allowed to use RB set(s) corresponding to the shared COT. In that case UE/MAC should indicate to the PHY layer to perform LBT type 2 for the transmission of the MAC PDU, e.g. MAC indicates to PHY that MAC PDU satisfies the shared COT conditions. 
Proposal 2: If a generated MAC PDU/TB satisfies the shared COT requirements, UE/MAC indicates to PHY to perform LBT type 2 for the transmission of the MAC PDU on RB set(s) corresponding to the shared COT.
Similarly, if a MAC PDU has been already generated, e.g. LCP procedure has been already performed, before receiving a shared COT indication, and the UE determined that the generated MAC PDU is not satisfying the shared COT conditions, e.g. destination and CAPC conditions, UE respectively MAC should indicate to PHY to perform LBT type 1 for the transmission of the MAC PDU. 
Proposal 3: If a generated MAC PDU/TB does not satisfy the shared COT requirements, UE/MAC indicates to PHY to perform LBT type 1 for the transmission of the MAC PDU.
For cases when a shared COT indication is received before performing LCP procedure, e.g. MAC PDU has not been generated before shared COT reception, UE may determine whether to use a modified LCP procedure in order to maximize the usage of a shared COT and benefit from a short LBT procedure (type-2 LBT) or whether to apply the legacy LCP procedure which may lead to a situation that UE needs to initiate its own COT. It should be noted that initiating a COT usually involves a certain sensing time before transmissions are allowed, while starting transmission in a shared COT requires no such sensing or only a fraction of the sensing time required for initiating a COT. In our understanding some rules or at least guidelines should be specified for determining whether to use apply a modified LCP procedure with the benefit of using a shared COT or whether to apply the legacy LCP procedure. 
In RAN2#121bis-e meeting the following agreement was reached:
Agreement:
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.
As a first step UE should check whether there is data in the buffer available for transmission which satisfies the destination condition for shared COT usage, e.g. PSSCH/PSCCH transmission(s) are intended for the COT initiator. Only for cases that the destination condition is fulfilled for some of the data in UEs buffer, a modified LCP procedure makes sense. If there is no data in UE’s buffer which satisfies the destination condition UE should apply the legacy LCP procedure. 
Proposal 4: If UE has received a COT sharing indication, UE should first determine whether there is any data available for transmission which is satisfying the destination condition of the shared COT, e.g. when the source and destination IDs of the LCH(s) match to the destination and source IDs from a COT initiator’s unicast transmission  that included COT sharing information for example, when performing a LCP procedure. In case there is no data which is eligible for transmission on the shared COT UE should apply the legacy LCP procedure, e.g. UE should perform LBT type 1 procedure for the transmission of the corresponding MAC PDU.
Assistance information for shared COT usage
In sidelink unlicensed channel access, COT sharing is a mechanism to improve the resource utilization for communication between two UEs over the PC5 interface. In order to share the COT efficiently, e.g. ensuring that there is a responding UE which is eligible for SL transmissions on the RB set(s) within the shared COT, there were some proposal to introduce an assistance information reporting procedure which allows a COT initiator to be aware which of its potential responding UEs actually have data to transmit to the initiating UE. Details of the assistance information reporting procedure haven’t been discussed yet. It is for example not clear what this assistance information is comprised of. From our point of view there are several question marks regarding the feasibility respectively usefulness of such a new assistance information reporting mechanism. First of all, it is not so obvious when a SL UE is reporting such assistance information and what exactly to report. Since a SL UE is not aware of when another SL UE acquires a COT and intends to share the acquired COT with other UE(s), it is questionable what sensible triggers for the reporting of such assistance info could be specified. In general we assume that the amount of reporting should be controlled respectively limited by some timers or specified trigger conditions similar to the BSR reporting. We currently see only the scenario where a COT initiating UE explicitly requests some assistance information from a potential responding UE, e.g. similar to the CSI request functionality, in order to decide the destination of the COT sharing indication or where a potential responding UE provides a short indication to the COT initiating UE, e.g. in response to the reception of a PSSCH/PSCCH transmission, whether the responding UE has data for the COT initiating UE. Some email discussion took place during RAN2#121bis-e on whether SL assistance information reporting for shared COT usage should be introduced or not. There was no clear consensus on whether there is a benefit or need for such a new procedure. It was agreed that RAN1 should further look into this issue.
Proposal 5: It is proposed to wait for feedback from RAN1 on the details of the assistance reporting mechanism, e.g., reporting trigger conditions, detailed content of the assistance information, in order to better evaluate the usefulness of such mechanism.
Consistent LBT failure recovery
[bookmark: OLE_LINK16]Once a UE detects a consistent LBT failure for an RB set, SL transmissions are suspended on this RB set for some time until consistent LBT failure is cancelled. Therefore, UE can also not send HARQ feedback on PSFCH for PSSCH transmissions sent on this RB set. For cases when a UE would carry out PSSCH transmissions configured with HARQ feedback enabled on a RB set which cannot be currently used by the corresponding Rx UE due to having detected consistent LBT failure, the absence of the HARQ feedback on PSFCH (DTX) will lead to unnecessary HARQ retransmissions or even to RLF. Therefore, we think that a SL UE should inform the peer UE(s) a consistent LBT failure detected for RB set(s). UE in response to receiving a Consistent LBT failure notification from a Rx UE, should not schedule any PSSCH transmissions with HARQ feedback enabled on the RB set(s) for which the Rx UE reported a consistent LBT failure. UE should map only LCHs for which HARQ feedback is disabled on RB set(s) for which the corresponding Rx UE has detected and reported a consistent LBT failure. Furthermore, UE should consider also the LBT status of the RB set of a peer Rx UE when performing sidelink resource selection. 
Proposal 6: A SL UE should inform the corresponding peer UE(s) about a consistent LBT failure detected for a set of RB(s). 
Proposal 7: UE should consider the LBT status of peer UE(s) for performing SL resource (re)selection. 
A SL UE should consider SL resources reserved by another UE on a set of RB(s) for which C-LBT was reported by this UE as available SL resources, e.g. potential candidate resources for SL resource (re)selection. In other words, a first UE is allowed to pre-empt SL resources reserved by a second UE on an set of RB(s) for which the second UE has indicated a consistent LBT failure to the first UE. The pre-emption can be done regardless of the priority of the SL data to be transmitted on the (pre-empted) resources.
Proposal 8: A SL UE should consider SL resources reserved by another UE on a set of RB(s) for which C-LBT was reported by this UE as available SL resources, e.g. potential candidate resources for SL resource (re)selection
In RAN2#123 meeting, MAC CE for SL C-LBT failure was discussed and following agreements were made. For SR associated with MAC CE, dedicated SR configuration was agreed and it was FFS whether to consider more configurations e.g. any SR configuration if dedicate SR configuration is not configured.
Agreements on SL C-LBT failure MAC CE 
1: 	RAN2 understands 5bits indication per SL carrier. Will ask how RB set index is derived, whether RB set index is unique within SL-BWP, to RAN1.
2:	LCP order of SL LBT Failure MAC CE is defined as the next of Uu LBT Failure MAC CE.
3: 	Dedicated SR configuration can be configured. FFS if we need to consider more.
In NR-U, the SR configuration for consistent LBT failure recovery can be mapped to zero or one SR configuration as in the following.
	Each logical channel, SCell beam failure recovery, beam failure recovery of a BFD-RS set and consistent LBT failure recovery, may be mapped to zero or one SR configuration, which is configured by RRC.


If mapped to zero SR configuration, it means there has no PUCCH resource configured for SR transmission and RACH procedure will be triggered to request resource. We think SR configuration for SL consistent LBT failure can resuse such mechanism.
Proposal 9: As in NR-U, SL consistent LBT failure MAC CE may be mapped to zero or one SR configuration. 
LBT failures on PSFCH
Multiple consecutive LBT failures for PSFCH transmission may lead to new issues, as clarified below in unicast and groupcast SL communication:
Unicast communication:
For SL unlicensed, LBT failure on PSFCH may result into a situation where a SL receiver device (UE-r) may not be able to transmit HARQ feedback about a successful or failed reception to a corresponding SL transmitter device (UE-t). In absence of multiple of such HARQ feedback(s), the UE-t may deduce that the link between it and the UE-r has met radio link failure and the corresponding PC5-RRC connection is released.
Groupcast communication:
[image: ]
Figure 1: NACK Only Feedback case: Loss of TB1 at Member UE-2
First as shown in Figure 1, if group member UE-r (receiver of PSSCH transmission from a transmitter UE-t) is unable to transmit negative HARQ feedback in Feedback Option 1 case due to LBT failure, transmitter does not receive (any) NACK feedback and assumes the data was successfully received by all member UEs. So, this case may lead to data loss for the UE-r.
[image: ]
Figure 2: HARQ Feedback Option 2: Unnecessary Retransmission
Second, as shown in Figure 2, if a receiver UE-r after successfully receiving/ decoding a TB from a transmitter UE-t, but fails in transmitting Ack feedback (e.g., due to LBT failure), the transmitter upon not receiving any feedback from the said UE-r will assume DTX and according to legacy behaviour will treat this DTX as Nack feedback and proceed to make retransmission. The UE-t may end up making many such un-necessary retransmissions if the max number of allowed/ (pre)configured retransmissions are very high like 32 (configured using parameters sl-MaxTransNum-r16, sl-MaxTxTransNumPSSCH-r16).
As a first step RAN2 should discuss if these problems are seen as important and not just corner cases and when so, it will be good to look for simple solution.
Proposal 10: RAN2 should discuss if multiple consecutive LBT failures hindering PSFCH transmission may lead to some unacceptable situation. When so, a common simple solution may be sought.
3. Conclusion
[bookmark: _Annex]In this contribution, the following observations and proposals are made:
[bookmark: OLE_LINK2]UE-to-UE COT sharing
Proposal 1: If PDU has been already generated before receiving a shared COT indication, only when the destination condition and the CAPC condition for the multiplexed LCHs and/or MAC CE(s) in the PDU is satisfied for the shared COT, the MAC PDU satisfies the shared COT conditions and UE is eligible to transmit the PDU on RB set(s) corresponding to the shared COT.
Proposal 2: If a generated MAC PDU/TB satisfies the shared COT requirements, UE/MAC indicates to PHY to perform LBT type 2 for the transmission of the MAC PDU on RB set(s) corresponding to the shared COT.
Proposal 3: If a generated MAC PDU/TB does not satisfy the shared COT requirements, UE/MAC indicates to PHY to perform LBT type 1 for the transmission of the MAC PDU.
Proposal 4: If UE has received a COT sharing indication, UE should first determine whether there is any data available for transmission which is satisfying the destination condition of the shared COT, e.g. when the source and destination IDs of the LCH(s) match to the destination and source IDs from a COT initiator’s unicast transmission  that included COT sharing information for example, when performing a LCP procedure. In case there is no data which is eligible for transmission on the shared COT UE should apply the legacy LCP procedure, e.g. UE should perform LBT type 1 procedure for the transmission of the corresponding MAC PDU.
Assistance information for shared COT usage
Proposal 5: It is proposed to wait for feedback from RAN1 on the details of the assistance reporting mechanism, e.g., reporting trigger conditions, detailed content of the assistance information, in order to better evaluate the usefulness of such mechanism.
Consistent LBT failure recovery 
Proposal 6: A SL UE should inform the corresponding peer UE(s) about a consistent LBT failure detected for a set of RB(s). 
Proposal 7: UE should consider the LBT status of peer UE(s) for performing SL resource (re)selection.
Proposal 8: A SL UE should consider SL resources reserved by another UE on a set of RB(s) for which C-LBT was reported by this UE as available SL resources, e.g. potential candidate resources for SL resource (re)selection
Proposal 9: As in NR-U, SL consistent LBT failure MAC CE may be mapped to zero or one SR configuration. 
LBT failures on PSFCH
Proposal 10: RAN2 should discuss if multiple consecutive LBT failures hindering PSFCH transmission may lead to some unacceptable situation. When so, a common simple solution may be sought.
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