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Discussions 
UE-to-UE COT Sharing 
	Agreement
For the time-domain information to be included as part of COT sharing information, at least the following is included:
· Remaining COT duration 
· FFS it is an absolute time length in ms or in number of slots, and payload size
· FFS: how to determine the shared slots and the starting time of the shared slots, e.g. if some slots are only intended for the COT-initiating UE and not to be shared with other UEs

Agreement
When UE performs Type 2 channel access to start transmitting within a shared COT (to be further studied and down-selected in RAN1#114):
· Alt. 1: Use the method for using CPE for the case when UE performs Type 1 channel access to initiate a COT for PSCCH/PSSCH transmission
· Alt. 2: Use only the (pre-)configured default CPE starting position
· Alt. 3: use CPE to make the gap smaller or equal 16us
· Alt. 4: others
Agreement
· If a responding UE shares a channel occupancy initiated by a COT initiating UE using Type 1 SL channel access procedure on a channel, the responding UE may transmit a SL transmission that follows a SL transmission by the COT initiating UE after a gap as follows:
· If the gap is at least 25μs, the responding UE can transmit the SL transmission on the shared channel after performing Type 2A SL channel access procedures.
· If the gap is equal to 16μs, the responding UE can transmit the SL transmission on the shared channel after performing Type 2B SL channel access procedures.
· If the gap is up to 16μs and the transmission is limited to 584μs, the responding UE can transmit the SL transmission on the channel after performing Type 2C SL channel access.





COT sharing information content
For the time domain information to be included in the COT sharing information, in addition to the remaining COT duration, information to indicate the time within the remaining COT duration can be shared with COT responding UE is needed. In our view, we can use remaining shared COT duration for that purpose, as shown in Fig.1. The COT responding UE can use the slots in the remaining shared COT duration except the slots reserved by the COT initiating UE through Type 2 SL channel access procedure. After the remaining shared COT duration, the COT initiating UE can resume its transmissions with the slots from the end of COT sharing to the end of COT. As for the COT starting time, it starts from the boundary of slot when the COT sharing information is received. Therefore, it is not necessary to include an offset to indicate the COT starting time.  
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Fig. 1 Remaining shared COT duration to indicate the time for COT sharing within remaining COT duration.
Proposal1: For the time domain information to be included in the COT sharing information, information to indicate the time within the remaining COT duration can be shared with COT responding UE is needed, e.g., remaining shared COT duration.
In our view, transmissions within a COT can be used for four purposes:1) transmitting data from the COT initiating UE, 2) transmitting data in unicast from COT responding UE targeting the COT initiating UE, 3) transmitting data in groupcast/broadcast from COT responding UE targeting the same destination of COT initiating UE, 4) other cases, like transmitting data on the resources reserved by other SL UE before initiating COT. Therefore, additional IDs for COT sharing information can be set to the source IDs of reserved SL transmissions which happen within the shared COT and can be used to maintain the consecutiveness of the SL transmissions within the shared COT.  
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Fig. 2 COT including the chance reserved for transmission not intended to the COT initiating UE.
Proposal2: Additional IDs for COT sharing information can be set to the source IDs of reserved SL transmissions which happen within the shared COT and can be used to maintain the consecutiveness of the SL transmissions within the shared COT.
[bookmark: OLE_LINK1]CPE 
	Agreement
· A set of all candidate CPE starting positions for SL transmission in FR1 unlicensed spectrum is pre-defined in TS38.211 as followed. 
· For 15kHz SCS, the set contains values {, , , , , , }
· For 30kHz SCS, the set of values for CPE window of one-symbol length is {, , }
· For 30kHz SCS, the set of values for CPE window of two-symbol length is {, , , , , , }
· For 60kHz SCS, the set of values for CPE window of one-symbol length is {, }
· For 60kHz SCS, the set of values for CPE window of two-symbol length is {, , }
·  is the starting position of the next AGC symbol
· Note: when the CPE starting position is , it means that the CPE length is 0
·  is the starting position of the first symbol just before the next AGC symbol
·  is the starting position of the second symbol just before the next AGC symbol

Agreement
When UE performs Type 1 channel access to initiate a COT for PSCCH/PSSCH transmission:
· Scheme 1: The UE selects the (pre-)configured default CPE starting position.
· Scheme 2: A CPE starting position is randomly selected among one or multiple CPE starting candidate positions (pre-)configured per priority of the PSCCH/PSSCH transmission
· [bookmark: _Hlk142657878]The mapping one or multiple CPE starting positions per priority can be up to (pre-)configuration.
· FFS: whether the priority should be the L1 priority or CAPC (to be down-selected in RAN1#114)
· For partial and full RB set resource allocations
· If a resource reservation is transmitted or resource reservations is detected for the slot and the RB set(s) of the intended PSCCH/PSSCH transmission, Scheme 1 is applied; otherwise, Scheme 2 is applied
· FFS: other conditions to determine whether to use scheme 1 or scheme 2
· FFS: further enhancements for the full RB set case

Agreement
A set of one or more candidate CPE starting position(s) that can be used for PSCCH/PSSCH transmission within a COT (for the case of sharing a COT) and outside a COT (for the case of initiating a COT) is separately (pre-)configured per resource pool based on the pre-defined set of all candidate CPE starting positions.
· Note: for the case of sharing a COT, the CPE occurs after LBT gap for type 2A/2B/2C
· FFS whether a subset of candidate CPE starting position(s) that can be used for PSCCH/PSSCH transmission within a COT is indicated by SCI carrying COT sharing information
· FFS whether default starting position is included in each set

Agreement
Specification supports that CPE can be transmitted between any two consecutive SL transmissions by the same UE to reduce the gap between the two transmissions so that it does not exceed 16µs.
· Note: for this case, the CPE length should not be longer than up to 2 symbols, as per previous agreements
· FFS: details if needed (e.g., considering outcome of discussion on PSFCH-like signal in PHY agenda)
· FFS whether PSSCH can be transmitted instead of or in addition to CPE
· FFS: how to determine the CPE starting position

Agreement
When UE performs Type 2 channel access to start transmitting within a shared COT (to be further studied and down-selected in RAN1#114):
· Alt. 1: Use the method for using CPE for the case when UE performs Type 1 channel access to initiate a COT for PSCCH/PSSCH transmission
· Alt. 2: Use only the (pre-)configured default CPE starting position
· Alt. 3: use CPE to make the gap smaller or equal 16us
· Alt. 4: others




CPE used for initiating a COT
In last meeting, the CPE determination scheme for initiating a COT has been agreed for both partial and full RB set resource allocations. However, in Scheme2, the priority corresponding to CPE starting positions should be the L1 priority or CAPC needs FFS. In our view, it is better to adopt L1 priority here considering that number of L1 priority levels is more than that of CAPC levels. And thus, the transmissions with high L1 priority can be better protected. In the set of all candidate CPE starting positions defined in last meeting, the number of candidate CPE starting positions in most case is larger than the number of CAPC levels. Therefore, link L1 priority to one or multiple CPE starting positions in Scheme2 is more reasonable. 
Proposal3: For CPE determination Scheme2 for initiating a COT, a CPE starting position is randomly selected among one or multiple CPE starting candidate positions (pre-)configured per L1 priority of the PSCCH/PSSCH transmission.
CPE used for sharing a COT
We have supported that CPE can be transmitted between any two consecutive SL transmissions by the same UE to reduce the gap between the two transmissions so that it does not exceed 16µs. Therefore, here we focus on how to determine the CPE for a UE whose transmission follows a transmission from a different UE.
In case of partial RB set resource allocation, if COT responding UE adopts the sub-channels FDMed with the sub-channels which is reserved by COT initiating UE and is consecutive with transmission from COT initiating UE in former slot, as shown in Fig.3, the CPE to make the gap between the transmission from COT responding UE and transmission from COT initiating UE in former slot not exceed 16us can be adopted to ensure the channel access for COT responding UE. Likewise, if COT initiating UE resumes its transmission with the sub-channels FDMed with the sub-channels which is reserved by COT responding UE and is consecutive with transmission from COT responding UE in former slot, CPE to make the gap not exceed 16us can be applied. 
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Fig. 3 CPE determination within a shared COT in case of partial RB set resource allocation.
For other cases with partial RB set resource allocation and cases with full RB set resource allocation, we can adopt the method for using CPE for the case when UE performs Type 1 channel access to initiate a COT for PSCCH/PSSCH transmission. To be more specific, for a reserved slot without consecutive transmission from the same UE, the (pre-)configured default CPE starting position is adopted. For a slot not being reserved, a CPE starting position is randomly selected among one or multiple CPE starting candidate positions (pre-)configured per priority of the PSCCH/PSSCH transmission.
Proposal4: In case of partial RB set resource allocation, if COT responding/initiating UE adopts the sub-channels FDMed with the sub-channels which is reserved by COT initiating/responding UE and is consecutive with transmission from COT initiating/responding UE in former slot, use CPE to make the gap not exceed 16us. Otherwise, adopt the method for using CPE for the case when UE performs Type 1 channel access to initiate a COT for PSCCH/PSSCH transmission.

Type 1 LBT Blocking Issue
	Working assumption
For Type 1 LBT block issue (inter-UE case), the following option 2 and option 1 are supported separately based on UE capability
· Option 2: If transmission in slot(s) before a reserved resource is able to share its initiated COT to the reservation [with high L1 SL priority], UE may prioritize/select resource(s) in the slot(s) for transmission. 
· FFS: details of applying this prioritization, which layer to perform above prioritization behaviour, and if the reserved resource belongs to a MCSt, the COT initiating UE should be able to share the COT to cover the whole MCSt
· (pre)configuring enabling/disabling option 2 is supported
· Option 1: 
· UE may avoid selection of N consecutive resource(s) before a reserved resource with high L1 SL priority. 
· The value of N can be selected from {0, 1, 2}
· The selection of the value of N is up to UE implementation
· FFS: unless (pre-)configured or indicated by UE reserved resource in SCI
· UE may avoid selection of M consecutive resource(s) after a reserved resource when the transmitting symbols of the reserved resource overlap with LBT of the selected resource. 
· M is determined based on UE implementation (at least including 0)
· FFS: Which layer to perform above behaviour
· FFS: any restriction of M
· (pre)configuring enabling/disabling option 1 is supported
· FFS: Whether the above high priority is determined according to a (pre)configured threshold
· Note: both option1 and option2 are optional UE features



Timeline of LBT and Resource Allocation
For SL-U UE to access channel with Mode2 RA, it shall apply both LBT and resource allocation procedures. In our view, it is up to UE implementation to determine which procedure should be triggered first. However, triggering LBT procedure before resource allocation might be more beneficial. If a UE trigger LBT type1 procedure, we can estimate the earliest ending time of contention back-off, i.e.,，where  is generated by , and the resource during the LBT contention back-off can be excluded, as shown in Fig.4. If triggering resource allocation procedure first, the reported candidate resource might locate in the LBT contention back-off duration and resource reselection will be triggered. As a result, it needs to exclude the resource in the estimated shortest LBT contention back-off duration just as the case triggering LBT procedure before resource allocation procedure.
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Fig. 4 Resource exclusion during LBT contention back-off.
Proposal5: It is suggested that UE prioritize triggering LBT Type1 procedure before resource allocation procedure.
Issue of back-off suspension with intra-UE or inter-UE blocking
During LBT type1 contention back-off, when the channel is sensed busy, the back-off process will be suspended till the channel is sensed idle. However, for NR SL-U, a SL UE would encounter the issues of intra-UE blocking and inter-UE blocking during the contention back-off. For example, as shown in Fig.5., during the back-off, the channel might be sensed “busy” because of NR SL transmissions from other SL UE or the UE itself.  
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Fig. 5 LBT with inter-UE blocking or intra-UE blocking.
How to deal with LBT contention back-off with inter-UE blocking or intra-UE blocking needs to be specified. In our observation, there are the following options: 
OptionA: the contention back-off is suspended till the channel is sensed idle.
OptionB: the contention back-off continues in a slot if the SL UE can successfully decode the SCI transmitted from other UEs in the slot, or the SL UE sends its own data in the slot. Otherwise, the contention back-off is frozen in the slot.
For OptionA, it means that a SL UE would better not select the resources in the same slot with the reserved resources indicated by the other UEs. Because in that case, the back-off process would be very likely suspended during the slot with reserved resources. Therefore, we prefer OptionB. As shown in Fig.6, assuming that UE-A’s LBT contention back-off encounters the inter-UE blocking in slot n-1, the back-off continues if SCI in slot n-1 is successfully decoded. And the back-off counter  should be updated by , where  is the data duration in slot n-1 indicated by the associated SCI, and  is the time duration used to sense the channel for back-off. If the back-off counter  reaches zero at the end of slot n-1, the UE then can send data in slot n with the selected resource.  
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Fig. 6 UE’s LBT contention back-off encounters the inter-UE blocking in slot n-1.
Observation1: Options to deal with LBT contention back-off with inter-UE blocking or intra-UE blocking include: 
OptionA: the contention back-off is frozen till the channel is sensed idle.
OptionB: the contention back-off continues in a slot if the SL UE can successfully decode the SCI transmitted from other UEs in the slot, or the SL UE sends its own data in the slot. Otherwise, the contention back-off is frozen in the slot.
Proposal6: For LBT contention back-off with inter-UE blocking or intra-UE blocking, the contention back-off continues in a slot if the SL UE can successfully decode the SCI transmitted from other UEs in the slot, or the SL UE sends its own data in the slot. Otherwise, the contention back-off is frozen in the slot.
Conclusions
In this contribution, we have presented our considerations on the FFS issues including UE-to-UE COT sharing, CPE and Type1 LBT blocking, and put forward the following observations and proposals:

Proposal1: For the time domain information to be included in the COT sharing information, information to indicate the time within the remaining COT duration can be shared with COT responding UE is needed, e.g., remaining shared COT duration.
Proposal2: Additional IDs for COT sharing information can be set to the source IDs of reserved SL transmissions which happen within the shared COT and can be used to maintain the consecutiveness of the SL transmissions within the shared COT.
Proposal3: For CPE determination Scheme2 for initiating a COT, a CPE starting position is randomly selected among one or multiple CPE starting candidate positions (pre-)configured per L1 priority of the PSCCH/PSSCH transmission.
Proposal4: In case of partial RB set resource allocation, if COT responding/initiating UE adopts the sub-channels FDMed with the sub-channels which is reserved by COT initiating/responding UE and is consecutive with transmission from COT initiating/responding UE in former slot, use CPE to make the gap not exceed 16us. Otherwise, adopt the method for using CPE for the case when UE performs Type 1 channel access to initiate a COT for PSCCH/PSSCH transmission.
Proposal5: It is suggested that UE prioritize triggering LBT Type1 procedure before resource allocation procedure.
Observation1: Options to deal with LBT contention back-off with inter-UE blocking or intra-UE blocking include: 
OptionA: the contention back-off is frozen till the channel is sensed idle.
OptionB: the contention back-off continues in a slot if the SL UE can successfully decode the SCI transmitted from other UEs in the slot, or the SL UE sends its own data in the slot. Otherwise, the contention back-off is frozen in the slot.
Proposal6: For LBT contention back-off with inter-UE blocking or intra-UE blocking, the contention back-off continues in a slot if the SL UE can successfully decode the SCI transmitted from other UEs in the slot, or the SL UE sends its own data in the slot. Otherwise, the contention back-off is frozen in the slot.
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