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1	Introduction
In last RAN2 meeting, RAN2 discussed the LCP impact from COT sharing and achieved the following agreement [1].
Agreement 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 elaborate the remaining issues for COT sharing and provide corresponding proposals.  
2	Discussion
2.1 LCP impact from COT sharing
According to the following RAN1 agreement, responding UE is allowed to use the shared COT to transmit PSSCH/PSCCH to the initiating UE in either unicast or groupcast/broadcast manner. Considering whether additional ID(s) is supported or not is still under discussion, it can be concluded that the initiating UE should at least be one of the receivers.  
	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



Observation 1: The initiating UE is at least one of the receivers of the PSSCH/PSCCH transmission within the shared COT from the responding UE.
Based on the existing LCP procedure, UE needs to select the destination at the first step and then select the LCHs belonging to this destination and satisfying some other defined conditions, e.g., CG and/or HARQ limitation. With the impact from COT sharing, even if the responding UE is allowed to perform an enhanced LCP to satisfy the shared COT, it only works under some certain conditions, i.e., COT sharing information is available before packet generation, and/or there is data satisfying the COT requirement in the buffer (i.e., there is data to the initiating UE and the CAPC of the data is smaller than or equal to the CAPC indicated in COT information). 
Observation 2: Enhanced LCP solution only works under some certain conditions, i.e., COT sharing information is available before packet generation, and/or there is data satisfying the COT requirement in the buffer.
In this case, we would like to further analyse the conditions to choose either solution in detail. 
· Case 1: COT sharing information arrives later than packet generation: for this case, since the responding UE has already finished the LCP upon reception of the COT sharing information, if the generated packet satisfies the COT requirement, i.e., the initiating UE is the target receiver of the packet and the CAPC of the packet is equal to or smaller than the CAPC indicated in the COT sharing information, UE performs type 2 LBT, otherwise UE performs type 1 LBT. 
· Case 2: COT sharing information arrives before packet generation: for this case, the responding UE can perform an enhanced LCP to satisfy the shared COT. However, considering there is CAPC requirement for COT sharing, whether CAPC is considered or not during destination selection should be further discussed. 
· Case 2.1: CAPC requirement is considered during destination selection: According to the existing destination selection procedure, the UE should select the destination that having at least one of the MAC CE and the LCH with the highest priority among the LCHs that satisfy the existing destination selection conditions [see Annex], e.g., SL data available, CG/HARQ feedback limitation etc. If CAPC is considered, one more condition can be added on top of the other conditions, i.e., associated CAPC is equal to or smaller than the CACP indicated in the COT sharing information. 
In this case, at the first step, when selecting the destination, the responding UE should judge whether the initiating UE has a highest priority LCH/MAC CE satisfying the existing destination selection conditions as well as the CAPC requirement. If so, the responding UE can select the initiating UE as the destination and then continue to select LCHs belonging to the initiating UE which satisfy the existing LCH selection conditions [see Annex] and have a CAPC that is equal to or smaller than the indicated CAPC, then the responding UE performs type 2 LBT. However, if the initiating UE has no highest priority LCH/MAC CE that satisfying the existing destination selection conditions as well as the CAPC requirement, i.e., the initiating UE cannot be selected as the destination, then the responding UE can fallback to legacy LCP procedure to select DST and LCHs, and performs a type 1 LBT.
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Figure 1: CAPC requirement is considered during destination selection
· Case 2.2: CAPC requirement is not considered during destination selection: in this case, the responding UE relies on the legacy destination selection procedure to judge whether the initiating UE can be selected as the destination or not with no consideration on the CAPC requirement, i.e., whether the initiating UE has a highest priority MAC CE/LCH satisfying the existing destination selection conditions or not. 
If so, the responding UE can select the initiating UE as the destination, then further check if there is any LCHs belonging to the initiating UE which satisfy the existing LCH selection conditions and the CAPC requirement. If there is any LCH can be selected, the responding UE performs a type 2 LBT; otherwise, if there is any LCHs belonging to the initiating UE which satisfy the existing LCH selection conditions but cannot meet the CAPC requirement, the responding UE select these LCHs, then performs a type 1 LBT; if the initiating UE cannot be selected as the destination based on the existing destination selection condition, the responding UE selects performs a legacy LCP to select the DST and LCHs, and performs a type 1 LBT. 
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Figure 2: CAPC requirement is not considered during destination selection

Based on the above analysis, it is much easier to implement the enhanced LCP procedure if CAPC requirement is considered during destination selection procedure. Therefore, we have the following proposals: 
Proposal 1: If COT sharing information arrives later than packet generation and the generated packet satisfies the COT requirement, UE performs type 2 LBT, otherwise, UE performs type 1 LBT. 
Proposal 2: If COT sharing information arrives before packet generation, CAPC requirement is considered during destination selection procedure. 
Proposal 3: If the initiating UE has a highest priority LCH/MAC CE satisfying the existing destination selection conditions as well as the CAPC requirement, the responding UE selects the initiating UE as the destination and performs type 2 LBT, otherwise, the responding UE falls back to legacy LCP procedure to select DST and LCHs and performs type 1 LBT. 
2.2 DRX impact from COT sharing
In last meeting, RAN2 discussed about the DRX impact from COT sharing and achieved the following WA.  
	Agreement on SL DRX
2:	Working assumption: Not define shared COT as SL DRX active time.



Considering we can still survive with the existing scheme, we propose to confirm the WA as agreement. 
Proposal 4: Confirm the WA as agreement “Not define shared COT as SL DRX active time”. 
In addition, regarding the SL DRX impact with the introduction of multiple PSFCH, we achieved the following WA.
	Agreement on SL DRX
3a:	Working assumption: If multiple PSFCH occasion per PSCCH/PSSCH is supported in RAN1, if HARQ A/N is successfully transmitted in one PSFCH occasion, Rx UE starts the sl-drx-HARQ-RTT-Timer for the corresponding Sidelink process in the first slot after the end of the corresponding PSFCH transmission carrying the SL HARQ feedback.
3b: If multiple PSFCH occasion per PSCCH/PSSCH is supported in RAN1, if LBT failure happens in all PSFCH occasions, Rx UE starts the sl-drx-HARQ-RTT-Timer for the corresponding Sidelink process in the first slot after the end of the last PSFCH occasion for the SL HARQ feedback.



Since RAN1 already agreed to support multiple PSFCH, see below, we propose to confirm the WA as the following agreement. 
	Agreement
For dynamic channel access mode with multi-channel case in SL-U, use NR-U DL (Type A or Type B) multi-channel access procedure as the baseline for multiple PSFCH transmissions on multiple channels, where each PSFCH transmission is confined within one LBT channel 
· FFS: the case for S-SSB if agreed to transmit S-SSB (or S-SSB can be (pre-)configured) in more than one RB set
· FFS: whether type A or type B or both will be supported for this case for PSFCH
· FFS: whether multiple PSFCH transmissions on multiple channels after performing the multi-channel access procedure is limited to contiguous RB sets



Proposal 5a: Confirm the WA as agreement “If a PSSCH is associated with multiple PSFCH and if HARQ A/N is successfully transmitted in one PSFCH occasion, Rx UE starts the sl-drx-HARQ-RTT-Timer for the corresponding Sidelink process in the first slot after the end of the corresponding PSFCH transmission carrying the SL HARQ feedback”. 
Proposal 5b: Confirm the WA as agreement “If a PSSCH is associated with multiple PSFCH and if LBT failure happens in all PSFCH occasions, Rx UE starts the sl-drx-HARQ-RTT-Timer for the corresponding Sidelink process in the first slot after the end of the last PSFCH occasion for the SL HARQ feedback”. 
2.3 Resource allocation impact from COT sharing
With the introduction of IUC, UE shall randomly select the resources within the intersection of the received preferred resource set and the resources indicated by the physical layer when preferred resource set is received and UE has its own sensing result. Similarly, even the detailed procedure of resource allocation is still under discussion in RAN1, from MAC perspective, some mechanism that impact the selection procedure in higher layer can be considered by RAN2. Since less effort on LBT is required for resources within the shared COT, when the UE is the responding UE and operates in mode 2, it is beneficial to firstly select resources from resources indicated by the physical layer and within the shared COT upon resource (re-)selection. If there is no remaining resource within the shared COT that can be selected, then the UE randomly select resources from the resources indicated by the physical layer as in legacy.
Proposal 6: When the UE is the responding UE and operates in mode 2, the UE firstly selects resources from resources indicated by the physical layer and within the shared COT upon resource (re-)selection.
2.4 COT sharing for mode 1
According to RAN1, COT sharing can be supported for both mode 1 and mode 2. However, different from NR-U, where both COT sharing and resource allocation are all centralized controlled by the network, in SL-U, COT sharing is performed by the UE while the transmission resource is allocated by the network when operating in mode 1. Therefore, without any information of the shared COT, the network may not be able to schedule the resource accordingly. In order to assist the network to allocate corresponding resource within the shared COT, initiating UE or responding UE or any UE detecting the shared COT shall report the related information to the network. Detailed information may include the start/end of the shared COT, the remaining COT duration, the L2 ID of the initiating UE/responding UE, CAPC etc., which can be further discussed by RAN2 and UE can reuse the existing SUI or UAI to report this assistance information to the network. 
Proposal 7: RAN2 to discuss how to support UE to report the shared COT information to the network for mode 1 scheduling.
2.5 Handling of multiple COT 
In previous RAN2 meeting, there was some discussion on how to handle multiple COT but there was no conclusion and some companies mentioned whether this scenario is valid or not depends on RAN1. Actually from our point, we think this is a valid scenario unless some negotiation among the initiating UEs is introduced to avoid simultaneous COT sharing to the same responding UE. 
Observation 3: It is a valid scenario that the responding UE receives multiple shared COT. 
Then the next issue is which COT to choose to use upon reception of multiple shared COT. We don’t think it is necessary to define detailed rules to select the shared COT, i.e., based on RSRP or the remaining COT duration etc. While the general principle should be the responding UE to check which shared COT is allowed to use, i.e., requirement on CAPC and destination is satisfied based on the buffered traffic etc. If more than one shared COT is satisfied, it is up to UE implementation to select any one. 
Proposal 8: When the responding UE receives multiple shared COT, the responding UE uses the shared COT which satisfies the COT requirement. If more than one shared COT can be used, it is up to UE implementation to select one. 
3	Conclusion
In this contribution, we discussed about remaining issues for COT sharing and have the corresponding observations and proposals:
Observation 1: The initiating UE is at least one of the receivers of the PSSCH/PSCCH transmission within the shared COT from the responding UE.
Observation 2: Enhanced LCP solution only works under some certain conditions, i.e., COT sharing information is available before packet generation, and/or there is data satisfying the COT requirement in the buffer.
Observation 3: It is a valid scenario that the responding UE receives multiple shared COT. 
Proposal 1: If COT sharing information arrives later than packet generation and the generated packet satisfies the COT requirement, UE performs type 2 LBT, otherwise, UE performs type 1 LBT. 
Proposal 2: If COT sharing information arrives before packet generation, CAPC requirement is considered during destination selection procedure. 
Proposal 3: If the initiating UE has a highest priority LCH/MAC CE satisfying the existing destination selection conditions as well as the CAPC requirement, the responding UE selects the initiating UE as the destination and performs type 2 LBT, otherwise, the responding UE falls back to legacy LCP procedure to select DST and LCHs and performs type 1 LBT. 
Proposal 4: Confirm the WA as agreement “Not define shared COT as SL DRX active time”. 
Proposal 5a: Confirm the WA as agreement “If a PSSCH is associated with multiple PSFCH and if HARQ A/N is successfully transmitted in one PSFCH occasion, Rx UE starts the sl-drx-HARQ-RTT-Timer for the corresponding Sidelink process in the first slot after the end of the corresponding PSFCH transmission carrying the SL HARQ feedback”. 
Proposal 5b: Confirm the WA as agreement “If a PSSCH is associated with multiple PSFCH and if LBT failure happens in all PSFCH occasions, Rx UE starts the sl-drx-HARQ-RTT-Timer for the corresponding Sidelink process in the first slot after the end of the last PSFCH occasion for the SL HARQ feedback”. 
Proposal 6: When the UE is the responding UE and operates in mode 2, the UE firstly selects resources from resources indicated by the physical layer and within the shared COT upon resource (re-)selection.
Proposal 7: RAN2 to discuss how to support UE to report the shared COT information to the network for mode 1 scheduling.
Proposal 8: When the responding UE receives multiple shared COT, the responding UE uses the shared COT which satisfies the COT requirement. If more than one shared COT can be used, it is up to UE implementation to select one. 
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5 Annex: LCP procedure
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The MAC entity shall for each SCI corresponding to a new transmission:
1>	if sl-BWP-DiscPoolConfig or sl-BWP-DiscPoolConfigCommon is configured according to TS 38.331 [5]:
2>	if the new transmission is associated to a sidelink grant in sl-DiscTxPoolSelected or sl-DiscTxPoolScheduling configured in sl-BWP-DiscPoolConfig or sl-BWP-DiscPoolConfigCommon:
3>	select a Destination associated with NR sidelink discovery as specified in TS 23.304 [26], that is in the SL Active time for the SL transmission occasion if SL DRX is applied for the destination, and among the logical channels that satisfy all the following conditions for the SL grant associated to the SCI:
4>	SL data for NR sidelink discovery is available for transmission; and
4>	SBj > 0, in case there is any logical channel having SBj > 0; and
4>	sl-configuredGrantType1Allowed, if configured, is set to true in case the SL grant is a Configured Grant Type 1; and
4>	sl-AllowedCG-List, if configured, includes the configured grant index associated to the SL grant.
2>	else:
3>	select a Destination associated to one of unicast, groupcast and broadcast (excluding the Destination(s) associated with NR sidelink discovery as specified in TS 23.304 [26]), that is in the SL Active time for the SL transmission occasion if SL DRX is applied for the destination, and having at least one of the MAC CE and the logical channel with the highest priority, among the logical channels that satisfy all the following conditions and MAC CE(s), if any, for the SL grant associated to the SCI:
4>	SL data for NR sidelink communication is available for transmission; and
4>	SBj > 0, in case there is any logical channel having SBj > 0; and
4>	sl-configuredGrantType1Allowed, if configured, is set to true in case the SL grant is a Configured Grant Type 1; and
4>	sl-AllowedCG-List, if configured, includes the configured grant index associated to the SL grant; and
4>	sl-HARQ-FeedbackEnabled is set to disabled, if PSFCH is not configured for the SL grant associated to the SCI.
1>	else:
2>	select a Destination associated to one of unicast, groupcast and broadcast, that is in the SL Active time for the SL transmission occasion if SL DRX is applied for the destination, and having at least one of the MAC CE and the logical channel with the highest priority, among the logical channels that satisfy all the following conditions and MAC CE(s), if any, for the SL grant associated to the SCI:
3>	SL data is available for transmission; and
3>	SBj > 0, in case there is any logical channel having SBj > 0; and
3>	sl-configuredGrantType1Allowed, if configured, is set to true in case the SL grant is a Configured Grant Type 1; and
3>	sl-AllowedCG-List, if configured, includes the configured grant index associated to the SL grant; and
3>	sl-HARQ-FeedbackEnabled is set to disabled, if PSFCH is not configured for the SL grant associated to the SCI.
NOTE 1:	If multiple Destinations have the logical channels satisfying all conditions above with the same highest priority or if multiple Destinations have either the MAC CE and/or the logical channels satisfying all conditions above with the same priority as the MAC CE, which Destination is selected among them is up to UE implementation.
1>	select the logical channels satisfying all the following conditions among the logical channels belonging to the selected Destination:
2>	SL data is available for transmission; and
2>	sl-configuredGrantType1Allowed, if configured, is set to true in case the SL grant is a Configured Grant Type 1; and.
2>	sl-AllowedCG-List, if configured, includes the configured grant index associated to the SL grant; and
2>	sl-HARQ-FeedbackEnabled is set to the value that satisfies the following conditions:
3>	if PSFCH is configured for the sidelink grant associated to the SCI and the UE is capable of PSFCH reception:
4>	sl-HARQ-FeedbackEnabled is set to enabled, if sl-HARQ-FeedbackEnabled is set to enabled for the highest priority logical channel satisfying the above conditions; or
4>	sl-HARQ-FeedbackEnabled is set to disabled, if sl-HARQ-FeedbackEnabled is set to disabled for the highest priority logical channel satisfying the above conditions.
3>	else:
4>	sl-HARQ-FeedbackEnabled is set to disabled.
NOTE 2:	HARQ feedback enabled/disabled indicator is set to disabled for the transmission of a MAC PDU only carrying CSI reporting MAC CE or Sidelink DRX Command MAC CE or Sidelink Inter-UE Coordination Request MAC CE or Sidelink Inter-UE Coordination Information MAC CE.
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