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1. Introduction
[bookmark: Proposal_Beacon]In RAN2#123bis meeting discussions several agreements have been reached for SL-U. This contribution is discussing the remaining open issues.
2. Discussion
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.
However since RAN1 didn’t discuss the issue and didn’t come to a conclusion, we think this kind of functionality should not be supported in Rel-18.
Proposal 1: Assistance information reporting mechanism for shared COT usage is not supported in Rel-18.
Resource (re)selection trigger for MCSt
In RAN2#123bis meeting following conclusions were reached w.r.t resource (re)selection:
Agreements on resource (re)selection: 
1. R2 not pursue the UE behavior of prioritizing the resources within a shared COT during resource selection step.
2. R2 not pursue the UE behavior of triggering a resource reselection upon reception of a usable shared COT.
3. MAC layer, based on UE implementation, decides whether to indicate a “number of consecutive slots for MCSt” larger than 1.
4. MAC layer, based on UE implementation, decides the value of “number of consecutive slots for MCSt”, as long as it meets the CAPC maximum COT duration requirement.
5. For a resource pool configured with PSFCH resource, UE can NOT select consecutive slots (i.e., MCSt) for transmissions of a single TB.
6. In case of MCSt, still rely on the legacy remaining PDB indication from MAC to PHY upon resource (re)selection.
For multiple TB case, one remaining issue is to confirm whether dropped MAC PDU due to LBT failure can be transmitted on the MCSt resource of next MAC PDU, if TB size matches. Or it can only be retransmitted on retransmission resources of dropped MAC PDU. We think this is exactly the same UE behaviour as for NR-U to use the next MAC PDU’s resource if TB size matches, so we have the following proposal:
Proposal 2: For MCSt with multiple TB case, retransmit TB associated with dropped transmission due to LBT failure on next available MCSt resource, if TB sizes matches.
Resource (re)selection for shared COT usage
In order to account for the LBT impact during resource selection, PHY layer should be aware of the CAPC value associated with the PSSCH transmission for which resources are selected. Since CAPC selection is done in MAC, MAC layer should inform CAPC information for resource (re)selection purpose to PHY. Similar to legacy behaviour where MAC needs to provide delay budget information to PHY for the resource selection procedure, MAC will in addition also provide CAPC information to the PHY layer. The following shows some exemplary implementation in TS38.214.
	In resource allocation mode 2, the higher layer can request the UE to determine a subset of resources from which the higher layer will select resources for PSSCH/PSCCH transmission. To trigger this procedure, in slot n, the higher layer provides the following parameters for this PSSCH/PSCCH transmission:
-	the resource pool from which the resources are to be reported;
-	L1 priority, ;
-	the remaining packet delay budget;
· CAPC value associated with the PSSCH transmission (TB)
-	the number of sub-channels to be used for the PSSCH/PSCCH transmission in a slot, ;
-	optionally, the resource reservation interval, , in units of msec. 
-	if the higher layer requests the UE to determine a subset of resources from which the higher layer will select resources for PSSCH/PSCCH transmission as part of re-evaluation or pre-emption procedure, the higher layer provides a set of resources which may be subject to re-evaluation and a set of resources which may be subject to pre-emption.
-	it is up to UE implementation to determine the subset of resources as requested by higher layers before or after the slot  - , where  is the slot with the smallest slot index among and , and  is equal to , where  is defined in slots in Table 8.1.4-2 where  is the SCS configuration of the SL BWP.
-	Optionally, the indication of resource selection mechanism(s), as sl-AllowedResourceSelectionConfig, which may comprise of full sensing only, partial sensing only, random resource selection only, or any combination(s) thereof.


Proposal 3: MAC layer provides CAPC value associated the PSSCH transmission to the PHY layer for the purpose of resource selection.
Resource (re)selection consider intra-UE LBT impact
In RAN2#123 meeting, it was agreed to reuse the same scheme of inter-UE LBT failure impact to intra-UE LBT failure case, i.e. reserved N/M consecutive resource(s) before/after the reserved resource of its own. Further details relates to MCSt case are left FFS and wait for RAN1 clarification. In our point of view, there has another special case e.g. shared COT case which needs for further discussion.
When UE selects resources considering the intra-UE LBT impact, besides the MCSt case where consecutive resources can be selected, another case is for shared COT case. For example, if UE determines that the resource to be selected and reserved resource by its own can use the same shared COT, consecutive resource of reserved resource by its own can also be selected. 
In MAC running CR, there captured a note as following for inter-UE case:
	NOTE 3A8:	If configured, if transmission in slot(s) before a reserved resource of other UE is able to share its initiated COT to the reservation, UE may prioritize/select resource(s) in the slot(s) for transmission. It is up to UE implementation how the physical layer reports detected reserved resources to MAC layer.


we think the case in above note is also valid for intra-UE case, i.e. if transmission in slot(s) before a reserved resource of its own is able to share its initiated COT to the reservation, UE may prioritize/select resource(s) in the slot(s) for transmission. So we understand “of other UE” could be removed in above note
	NOTE 3A8:	If configured, if transmission in slot(s) before a reserved resource of other UE is able to share its initiated COT to the reservation, UE may prioritize/select resource(s) in the slot(s) for transmission. It is up to UE implementation how the physical layer reports detected reserved resources to MAC layer.


Proposal 4: If transmission in slot(s) before a reserved resource of its own is able to share its initiated COT to the reservation, UE may prioritize/select resource(s) in the slot(s) for transmission. Remove “of other UE” in above note in MAC running CR.
Remaining issues for CAPC
[bookmark: OLE_LINK46][bookmark: OLE_LINK43][bookmark: OLE_LINK44]In RAN2#121b-e meeting, it was agreed UE in RRC inactive/idle state or out-of-coverage may determine CAPC for non-standardized PQI based on closest PDB of standardized PQI. For a non-standardized PQI, UE will find a standard PQI which has the closest PDB with the non-standardized PQI, and using the CAPC of this standard PQI for the non-standardized PQI. With this scheme, all UEs will determine the same CAPC for the same non-standardized PQI no matter the UE is IC/OOC, or in which RRC state.
[bookmark: OLE_LINK51][bookmark: OLE_LINK52]However, when UE determines the standardized PQI with closest PDB, there may be multiple standardized PQIs with the same closest PDB, having different CAPC. For example, as analysed in [3], when PDB of non-standardized PQI is 300ms, PQIs with closest PDB are PQI 25, 26 and 61, which has CAPC of 2/1/3. In this case, if left to UE implementation to select CAPC, there still happens unaligned CAPC among UEs. So it is better to specify a simple rule, e.g. select PQI with minimum CAPC value if multiple standardized PQIs are determined as the same closest PDB.
[bookmark: OLE_LINK53]Proposal 5: For ‘best match’ issue, if multiple standardized PQIs with same closest PDB are determined, specify a simple rule to select CAPC among these standardized PQIs e.g. select PQI with minimum/maximum CAPC value
CAPC indication by gNB
In NR-U the CAPC value is either selected by the gNB, e.g. for dynamically scheduled PUSCH transmissions, or selected by the UE autonomously, i.e. for CG PUSCH transmissions. It needs to be discussed how the CAPC value is selected for SL transmissions when operating in shared spectrum channel access considering that SL resource allocation can either done by the gNB (mode 1) or by the Tx UE autonomously (mode 2). 
For sidelink UE in mode 1 transmission, one may argue that the case is very similar as for legacy NR-U, and hence the CAPC for a SL TB transmission can be configured by gNB directly.  However, looking at the current stats in RAN1, it seems that DCI indicating SL resources does not contain a CAPC field. Therefore, we want to confirm, that UE sets the CAPC value for a case that SL resources have been allocated by gNB (mode 1 resource allocation).
Proposal 6: RAN2 to confirm that SL DCI allocating SL resources to a UE does not indicate a CAPC index/value within the DCI , UE selects the CAPC for mode 1 SL grant according to the defined CAPC selection rules. 
[bookmark: OLE_LINK57][bookmark: OLE_LINK17]CG impact
In legacy NR SL, for SL CG transmission, to determine when to flush HARQ buffer, Tx UE is configured with the parameter sl-MaxTransNum, and Tx UE will flush HARQ buffer when the transmission number during one SL CG period reached sl-MaxTransNum. In SL-U, if the transmission fails because of an LBT failure, the transmission number of MAC PDU should not be increased, otherwise sl-MaxTransNum will be easily reached and HARQ buffer will be flushed.
Proposal 7: For UE configured with mode 1 and CG, a PSSCH transmission dropped due to LBT failure does not count as a transmission and hence UE shouldn’t increase the transmission counter, e.g. for sl-MaxTransNum comparison.
SL carrier failure for SL CA
In RAN2#123bis meeting following agreements have been reached:
Agreements on SL RLF
1. In TX UE, per carrier “carrier failure” is introduced. If “carrier failure” is declared for a carrier, the carrier should be removed/released. The carrier (re)selection can be triggered. For UC, this carrier can be released via PC5 RRC reconfiguration.
In RAN2#123bis meeting RAN2 agreed to introduce a SL carrier failure, e.g. number of consecutive DTX for an SL carrier reached predefined threshold. Once a UE detects/triggers a SL carrier failure for a SL TX carrier, the corresponding SL TX carrier is removed/released and not considered anymore as a candidate SL TX carrier for TX carrier selection/SL transmissions. Similar to the consistent LBT failure case we think that also for the SL carrier failure case some recovery procedure for a TX carrier for which SL carrier failure was detected needs to be defined. 
In our opinion controlling the recovery of a SL carrier failure by means of a timer, e.g. similar mechanism as for consistent LBT failure, would be the most sensible technical solution. This timer controls the recovery of a SL carrier failure, e.g. SL carrier failure was detected/declared for a carrier based on the number of consecutive DTX having reached/exceeded a preconfigured threshold, e.g. sl-MaxnumConsecutiveDTX, for the carrier.
The timer, which is referred to as sl-CarrierFailure-RecoveryTimer, controlling the recovery of a SL carrier failure for a SL carrier which was previously released/removed, is maintained per SL carrier. The recovery timer
is started upon declaration of a SL carrier failure for a carrier, e.g. when SL carrier failure has been triggered due to the number of consecutive DTX reaching/exceeding a preconfigured threshold.  
Upon expiry of the timer, Tx UE can use the carrier again for SL transmissions, e.g. consider the SL carrier as a candidate carrier for TX carrier (re-)selection. UE should basically cancel the triggered SL carrier failure upon expiry of the recovery timer. Correspondingly UE can add/configure a previously removed/released SL carrier to the set of configured SL carrier(s) upon the cancellation of the SL carrier failure. 
Proposal 8: RAN2 to agree on introducing a recovery mechanism for SL carrier failure, similar to the consistent LBT failure case. It is proposed to use a timer, e.g. sl-CarrierFailure-RecoveryTimer, which controls the recovery of a triggered SL carrier failure. The timer is started upon triggering a SL carrier failure. Upon expiry of the timer, UE cancels the triggered SL carrier failure. 
We further think that UE should also inform the gNB about the release/removal of a SL carrier due to SL carrier failure, e.g. in case the number of consecutive DTX reaching a predefined threshold for the sidelink carrier. For mode 1 resource allocation gNB considers the status of SL carrier(s) for the future SL resource allocation/configuration. RRC signalling or a MAC CE could be used to inform the gNB about a SL carrier failure on the Uu interface.
Proposal 9: Tx UE informs gNB about a removed/release SL carrier due to SL carrier failure. RRC signalling or new MAC CE could be used to inform gNB about the SL carrier failure. 
In the last RAN2 meeting following Working assumption was reached. 
Agreements on CSI reporting MAC CE
1. Working assumption: It is up to UE implementation in which carrier the UE sends CSI reporting MAC CE.
We think that the working assumption should be confirmed. We see no reason to introduce some restriction for the CSI reporting MAC CE.
Proposal 10: confirm working assumption, that it is up to UE implementation on which carrier to send a CSI MAC CE.
In RAN2#123bis meeting, it was agreed for packet duplication configuration as in the following:
Agreements on CA/PDCP duplication configuration
1. For STCH, if TX profile indicates backwards-incompatible, for RRC_IDLE/RRC_INACTIVE/OOC case, leave the decision of per-LCH carrier set for PDCP duplication to Tx UE implementation.
2. For STCH, if TX profile indicates backwards-incompatible, for RRC_CONNECTED, dedicated-RRC provides per-LCH carrier set configuration
3. For STCH, if TX profile indicates backwards-incompatible, for RRC_CONNECTED, for a SLRB configured with duplication, Tx UE uses duplication
4. For SCCH, at least for RRC_IDLE/RRC_INACTIVE/OOC cases, leave the decision of per-LCH carrier set for PDCP duplication to Tx UE implementation
5. For SCCH, add additional RLC leg configuration into specified SCCH configuration (w/o disable/enable flag), and leave the enable/disable decision of PDCP duplication to Tx UE implementation.
6. Include flow-to-carrier mapping for each destination into SUI message.
7. For STCH, if TX profile indicates backwards-incompatible, for RRC_IDLE/RRC_INACTIVE/OOC case, the Tx UE uses duplication based on SIB/Preconfiguration (e.g. if PDCP duplication is configured for the SLRB)
8. For STCH, if TX profile indicates backward compatible, leave it to UE implementation on whether to use single carrier transmission or PDCP duplication.
The above agreements can be summarized in following table. 
	
	
	RRC_IDLE/RRC_INACTIVE/OOC
	RRC_CONNECTED

	STCH
	TX profile incompatible
	Decision of per-LCH carrier set: UE implementation
Duplication enablement: follow configuration in SIB/Preconfiguration
	Decision of per-LCH carrier set:  dedicate signalling
Duplication enablement: follow configuration in dedicate signalling

	
	TX profile compatible
	Decision of per-LCH carrier set: ?
Duplication enablement: UE implementation
	Decision of per-LCH carrier set: ?
Duplication enablement: ?

	SCCH
	
	Decision of per-LCH carrier set: UE implementation
	Decision of per-LCH carrier set: ?

	
	
	Additional RLC leg configuration: specified
Duplication enablement: Tx UE implementation


However, for some cases, it still not explicitly agreed the UE behavior according to above table. For STCH which Tx profile indicate compatible, except duplication enablement for RRC_IDLE/RRC_INACTIVE/OOC, we understand for all other cases, it will have the same UE behavior as for STCH which Tx profile indicate incompatible. 
Proposal 11: For STCH which Tx profile indicate compatible, except duplication enablement for RRC_IDLE/RRC_INACTIVE/OOC, we understand for all other cases, it will have the same UE behavior as for STCH which Tx profile indicate incompatible.
For SCCH for RRC_CONNECTED case, since there has no dedicate signaling for SCCH configuration, the decision of per-LCH carrier set for PDCP duplication can also be leave to Tx UE implementation.
Proposal 12: For SCCH, for RRC_CONNECTED, leave the decision of per-LCH carrier set for PDCP duplication to Tx UE implementation.
3. Conclusion
[bookmark: _Annex]In this contribution, the following proposals are made:
[bookmark: OLE_LINK2]Proposal 1: Assistance information reporting mechanism for shared COT usage is not supported in Rel-18.
Proposal 2: For MCSt with multiple TB case, retransmit TB associated with dropped transmission due to LBT failure on next available MCSt resource, if TB sizes matches.
Proposal 3: MAC layer provides CAPC value associated the PSSCH transmission to the PHY layer for the purpose of resource selection.
Proposal 4: If transmission in slot(s) before a reserved resource of its own is able to share its initiated COT to the reservation, UE may prioritize/select resource(s) in the slot(s) for transmission. Remove “of other UE” in above note in MAC running CR
Proposal 5: For ‘best match’ issue, if multiple standardized PQIs with same closest PDB are determined, specify a simple rule to select CAPC among these standardized PQIs e.g. select PQI with minimum/maximum CAPC value.
Proposal 6: RAN2 to confirm that SL DCI allocating SL resources to a UE does not indicate a CAPC index/value within the DCI , UE selects the CAPC for mode 1 SL grant according to the defined CAPC selection rules.
Proposal 7: For UE configured with mode 1 and CG, a PSSCH transmission dropped due to LBT failure does not count as a transmission and hence UE shouldn’t increase the transmission counter, e.g. for sl-MaxTransNum comparison.
Proposal 8: RAN2 to agree on introducing a recovery mechanism for SL carrier failure, similar to the consistent LBT failure case. It is proposed to use a timer, e.g. sl-CarrierFailure-RecoveryTimer, which controls the recovery of a triggered SL carrier failure. The timer is started upon triggering a SL carrier failure. Upon expiry of the timer, UE cancels the triggered SL carrier failure.
Proposal 9: Tx UE informs gNB about a removed/release SL carrier due to SL carrier failure. RRC signalling or new MAC CE could be used to inform gNB about the SL carrier failure.
Proposal 10: confirm working assumption, that it is up to UE implementation on which carrier to send a CSI MAC CE.
Proposal 11: For STCH which Tx profile indicate compatible, except duplication enablement for RRC_IDLE/RRC_INACTIVE/OOC, we understand for all other cases, it will have the same UE behavior as for STCH which Tx profile indicate incompatible.
Proposal 12: For SCCH, for RRC_CONNECTED, leave the decision of per-LCH carrier set for PDCP duplication to Tx UE implementation.
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