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1 Introduction
[bookmark: _Hlk61519723]In RAN2#121 [1], RAN2 discussed COT sharing and its LCP impact. Below agreements were made:
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 share our view on this issue.
2 Discussion 
[bookmark: _Ref54102585][bookmark: _Ref54102582]2.1 Gap analysis of existing SL LCP procedure  
RAN1#111 [2] agreed to support UE-to-UE COT sharing and related agreements are copied below:
	Agreement
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.



As can be observed in highlighted part, the responding UE should be allowed to at least prioritize to select COT initiating UE as destination upon reception of the COT sharing information. 
Proposal 1: To efficiently implement RAN1 agreement on COT sharing, the responding UE is allowed to prioritize to select COT initiating UE as destination upon reception of the COT sharing information.
To make RAN1 COT sharing solution more efficient, we think the most essential issue is that existing SL LCP procedure may make responding UE can't select initiating UE for transmission. According to TS 38.321 [3], SL LCP procedure basically follows 3 steps: 1) Select destination based on priority  2) Multiplex LCH / MAC CE in a TB  3) find resource (mode 2 RA or mode 1 grant). However, efficient implementation of the RAN1 agreement requires a different LCP procedure like: 1) There is a COT sharing (channel resource )  2) Select destination to be initiating UE  3) Multiplex LCH/MAC CEs which are of lower CPAC priority to be in MAC PDU  4) find resource (mode 2 RA or mode 1 grant).
Observation 1: According to TS 38.321, existing SL LCP procedure basically follows 3 steps: 1) Select destination based on priority  2) Multiplex LCH / MAC CE in a TB  3) find resource (mode 2 RA or mode 1 grant).
Observation 2: Efficient implementation of RAN1 agreement of COT sharing requires a different LCP procedure like: 1) There is a COT sharing (channel resource )  2) Select destination to be initiating UE  3) Multiplex LCH/MAC CEs which are of lower CPAC priority to be in MAC PDU  4) find resource (mode 2 RA or mode 1 grant).
Based on above analysis, we think above new LCP procedure requires below detailed specification changes: 
1) New Step 1) requires PHY layer of the responding UE to send the decoded COT sharing information (at least including remaining COT duration and CAPC value to acquire the resource) to its MAC layer. 
2) New Step 2) requires the MAC layer of the responding UE to select destination based on the COT sharing information (i.e. selecting initiating UE as destination) rather than based on logical channel priority as in legacy. 
3) New Step 3) requires the MAC layer of the responding UE to add a new LCP restriction for CAPC value. 
4) New Step 4) requires the Resource selection window to be restricted by remaining COT duration.    
We think above 2)/3)/4) require MAC specification changes, and would like to discuss in detail one by one. 
2.2 Destination selection 
In existing TS 38.321 [3], the destination is selected based on priority of LCH and MAC-CE, as highlighted below:
5.22.1.4.1.2	Selection of logical channels
The MAC entity shall for each SCI corresponding to a new transmission:
1>	select a Destination associated to one of unicast, groupcast and broadcast, 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:
   2> SL data is available for transmission; and
   2> SBj > 0, in case there is any logical channel having SBj > 0; 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 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.
Observation 3: In existing TS 38.321, the destination is selected based on priority of LCH and MAC-CE.
Therefore, the existing destination selection procedure in LCP is not sufficient to implement RAN1 agreement. According to discussion in RAN2#121 [1], there are basically two solutions:
· Alt-1: Responding UE centric solution: change priority only based destination selection procedure in LCP to allow responding UE to select initiating UE as destination
· Alt-2: Initiating UE centric solution: the initiating UE only sends sharing COT information to valid responding UE(s) based on assistance info from the initiating UE(s)
We think these two solutions are not mutual-exclusive to each other. Please note that RAN1 agreement leaves FFS on whether the shared COT can also be used for S-SSB/PSSCH/PSCCH target for a third UE. Meanwhile, the highlighted FFS means that RAN1 will further discuss whether/how to restrict destination ID. Therefore, even if Alt-2 is agreed, RAN2 still needs to modify destination selection procedure, i.e. select destination based on information from PHY layer. 
Observation 4: Even if initiating UE can restrict sending COT to a subset of UEs (e.g. based on assistance info from responding UE), the priority based destination selection procedure still needs modification to allow responding UE to select destination based on info from PHY.
	Agreement 
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.



On the other hand, we think whether the assistance info from responding UE is needed highly depends on RAN1 conclusion. For example, if a third UE is allowed, responding UE may need to also include traffic information for the third UE in the assistance info. Thus, we think it is premature to discuss assistance information. 
Observation 5: It is premature to discuss assistance information from responding UE because it depends on RAN1 conclusion on whether the shared COT can also be used for S-SSB/PSSCH/PSCCH target for a third UE. 
Thus, we suggest to first confirm Alt-1 is necessary:
Proposal 2: RAN2 confirm that destination selection procedure in LCP needs spec change to allow the responding UE to select initiating UE as destination based on information from PHY layer (rather than priority) 
Proposal 3: The discussion on assistance info is postponed after RAN1 conclusion on whether the shared COT can also be used for S-SSB/PSSCH/PSCCH target for a third UE. 
Then, we discuss details of spec changes on destination selection. Based on RAN1 agreement on COT sharing, we think the new destination selection needs to at least satisfy below conditions:
1) SL data or MAC-CE towards initiating UE is available for transmission;
2) Remaining COT duration is long enough to complete the data transmission;
· In case that multiple MAC PDUs are required to send data for initiating UE, or multi-TTI scheduling is applied.
3) SL data towards initiating UE has at least one LCH's CAPC value  CAPC value indicated in COT information  
Thus, we propose:
Proposal 4: When MAC layer of the responding UE receives the COT sharing information from its PHY layer, it is allowed to select initiating UE as the destination by checking whether below conditions are satisfied:
1) SL data or MAC-CE towards initiating UE is available for transmission;
2) Remaining COT duration is long enough to complete the data transmission;
3) SL data towards initiating UE has at least one LCH's CAPC value  CAPC value indicated in COT information.
Otherwise, the legacy destination selection procedure based on priority is applied
What's more, even if the responding UE satisfies all the above 3 conditions, it may also have SL data / MAC-CE towards other UEs with higher priority. This issue was also raised in RAN2#121 [1], but not concluded. Basically, there are two solutions:
· Solution 1: It is up to UE implementation whether to select initiating UE or the UE with highest priority SL data/MAC-CE 
· Solution 2: Initiating UE is selected if highest priority of other UEs' data/MAC-CE is smaller than a threshold, similar to existing prioritization rule between UL and SL transmission  
We suggest RAN2 to also discuss how to handle this case.
Proposal 5: RAN2 discuss how MAC layer of the responding UE handles the case that it has SL data / MAC-CE towards other UEs with higher priority than the SL data / MAC-CE towards initiating UE:
· Solution 1: It is up to UE implementation whether to select initiating UE or the UE with highest priority SL data/MAC-CE 
· Solution 2: Initiating UE is selected if highest priority of other UEs' data/MAC-CE is smaller than a threshold, similar to existing prioritization rule between UL and SL transmission
2.3 LCP restriction 
In existing TS 38.321 [3], the LCP restriction includes:
· Whether CG type 1 is allowed
· Allowed CG index associated to the SL grant
· HARQ feedback mode  
If Proposal 4 can be agreed, i.e. a new destination selection procedure is introduced to implement RAN1 agreement, we think the new LCP restriction is straight forward. Specifically, the new SL LCP will restrict multiplexing any MAC SDU(s) of LCH(s) with CAPC value higher than the CAPC value indicated in the COT sharing information. 
Proposal 6: If the initiating UE can be prioritized to be selected as the destination, introduce a new SL LCP restriction that the responding UE shall not include any MAC SDU(s) of LCH(s) having CAPC value higher than the CAPC value indicated in the COT sharing information.
2.4 Impacts to resource selection window
According to existing TS 38.321 [3], the resource selection window is restricted by PDB of the pending SL data available in the LCH(s):
From Clause 5.22.1.1 of TS 38.321:
   ....
3>	if transmission based on random selection is configured by upper layers:
4>	randomly select the time and frequency resources for one transmission opportunity from the resources pool, according to the amount of selected frequency resources and the remaining PDB of SL data available in the logical channel(s) allowed on the carrier.
3>	else:
4>	randomly select the time and frequency resources for one transmission opportunity from the resources indicated by the physical layer as specified in clause 8.1.4 of TS 38.214 [7], according to the amount of selected frequency resources and the remaining PDB of SL data available in the logical channel(s) allowed on the carrier.
   ....


Observation 6: According to existing TS 38.321, the resource selection window is restricted by PDB of the pending SL data available in the LCH(s).
If Proposal 4 can be agreed, i.e. a new destination selection procedure is introduced to implement RAN1 agreement, we think it is straight forward that the resource selection window needs to be further restricted by remaining COT duration.
Proposal 7: If the initiating UE can be prioritized to be selected as the destination, MAC layer of the responding UE needs to further restrict the resource selection window within remaining COT duration besides PDB of the pending SL data available in the LCH(s). 
2.5 Special case
Finally, we have one special case that upon reception of COT sharing information, the responding UE may have generated MAC PDU which is towards initiating UE and its CAPC value is larger than CAPC value indicated in the COT sharing information. In this case, we think the responding UE doesn't need to drop or rebuild the MAC PDU. Instead, it performs type 1 LBT before transmission of this MAC PDU.
Proposal 8: Upon reception of COT sharing information, if the responding UE has generated MAC PDU which is towards initiating UE and its CAPC value is larger than CAPC value indicated in the COT sharing information, it doesn't need to drop or rebuild the MAC PDU. Instead, it performs type 1 LBT before transmission of this MAC PDU.
  
3 Conclusion
In this contribution, we further discuss LCP impacts due to COT sharing in SL-U. Our observations are:
Observation 1: According to TS 38.321, existing SL LCP procedure basically follows 3 steps: 1) Select destination based on priority  2) Multiplex LCH / MAC CE in a TB  3) find resource (mode 2 RA or mode 1 grant).
Observation 2: Efficient implementation of RAN1 agreement of COT sharing requires a different LCP procedure like: 1) There is a COT sharing (channel resource )  2) Select destination to be initiating UE  3) Multiplex LCH/MAC CEs which are of lower CPAC priority to be in MAC PDU  4) find resource (mode 2 RA or mode 1 grant).
Observation 3: In existing TS 38.321, the destination is selected based on priority of LCH and MAC-CE.
Observation 4: Even if initiating UE can restrict sending COT to a subset of UEs (e.g. based on assistance info from responding UE), the priority based destination selection procedure still needs modification to allow responding UE to select destination based on info from PHY.
Observation 5: It is premature to discuss assistance information from responding UE because it depends on RAN1 conclusion on whether the shared COT can also be used for S-SSB/PSSCH/PSCCH target for a third UE. 
Observation 6: According to existing TS 38.321, the resource selection window is restricted by PDB of the pending SL data available in the LCH(s).

Based on observations, our proposals are:
Proposal 1: To efficiently implement RAN1 agreement on COT sharing, the responding UE is allowed to prioritize to select COT initiating UE as destination upon reception of the COT sharing information.
Proposal 2: RAN2 confirm that destination selection procedure in LCP needs spec change to allow the responding UE to select initiating UE as destination based on information from PHY layer (rather than priority) 
Proposal 3: The discussion on assistance info is postponed after RAN1 conclusion on whether the shared COT can also be used for S-SSB/PSSCH/PSCCH target for a third UE. 
Proposal 4: When MAC layer of the responding UE receives the COT sharing information from its PHY layer, it is allowed to select initiating UE as the destination by checking whether below conditions are satisfied:
1) SL data or MAC-CE towards initiating UE is available for transmission;
2) Remaining COT duration is long enough to complete the data transmission;
3) SL data towards initiating UE has at least one LCH's CAPC value  CAPC value indicated in COT information.
Otherwise, the legacy destination selection procedure based on priority is applied
Proposal 5: RAN2 discuss how MAC layer of the responding UE handles the case that it has SL data / MAC-CE towards other UEs with higher priority than the SL data / MAC-CE towards initiating UE:
· Solution 1: It is up to UE implementation whether to select initiating UE or the UE with highest priority SL data/MAC-CE 
· Solution 2: Initiating UE is selected if highest priority of other UEs' data/MAC-CE is smaller than a threshold, similar to existing prioritization rule between UL and SL transmission
Proposal 6: If the initiating UE can be prioritized to be selected as the destination, introduce a new SL LCP restriction that the responding UE shall not include any MAC SDU(s) of LCH(s) having CAPC value higher than the CAPC value indicated in the COT sharing information.
Proposal 7: If the initiating UE can be prioritized to be selected as the destination, MAC layer of the responding UE needs to further restrict the resource selection window within remaining COT duration besides PDB of the pending SL data available in the LCH(s). 
Proposal 8: Upon reception of COT sharing information, if the responding UE has generated MAC PDU which is towards initiating UE and its CAPC value is larger than CAPC value indicated in the COT sharing information, it doesn't need to drop or rebuild the MAC PDU. Instead, it performs type 1 LBT before transmission of this MAC PDU.
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