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Introduction

During previous RAN2#121 meeting,  some agreements on LBT and COT sharing have been reached as below:

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 discuss the potential impacts on SL LCP and COT in SL-U.
Discussion
Necessity of COT assistant information
When UE obtains a COT on SL-U, it can initiate a COT shared with one or multiple responding UEs. As we know, during NR-U, the gNB can know which UE needs the COT resource based on the BSR reported by the UE. However, for NR sidelink,  an COT initiating UE (especially a SL DRX-incapable UE) may not know the traffic pattern or buffer size status of peer UE. If there are multiple candidate responding UEs, it is hard to determine which UE should be selected to initiate a COT shared with. If the selected COT responding UE has no available data to send during the shared COT, this COT will be wasted. To solve this issue, it is suggested that the candidate COT responding UE can send COT assistant information such as traffic pattern to the candidate COT initiating UE. Based on the COT assistant information, COT initiating UE knows which UE should be selected as COT responding UE in case there are multiple candidate responding UEs.

 For NR sidelink,  a COT initiating UE may not know the traffic pattern or buffer size status of candidate COT responding UEs. If the selected COT responding UE has no available data to send during the shared COT, this COT will be wasted.
A candidate COT responding UE can send the COT assistant information to a candidate COT initiating UE.
Content of COT assistant information
Based on above analyse, in order to avoid COT waste, a COT initiating UE should know the traffic pattern or buffer size status of candidate COT responding UEs. Thus, if a UE may be a candidate COT responding UE, it can send the COT assistant information to the candidate COT initiating UE. COT assistant information may include the traffic pattern  (such as period, offset and buffer size)  of the UE. In addition, considering that only the TB with CAPC value equal to or smaller than the CAPC value of the COT can use the COT based on Type 2 LBT, the allowed CAPC value should be indicated in the  COT assistant information, too.
Traffic pattern and allowed CAPC value information  of candidate COT responding UE is useful for the  COT initiating UE.
If SL data for multiple logical channels which are associated to different CAPC values are available, then how to set the CAPC value in the COT assistant information?

Solution 1：The COT assistant information only include one set of parameters. 

Select the lowest CAPC value of the logical channels which are available.
Select the highest CAPC value of the logical channels which are available.
Solution 2：COT assistant information include one or more sets of parameters for each CAPC value.

For example, if SL data is available or be predicted for logical channel 1 which is configured with CAPC value 1 and SL data is available for logical channel 2 which is configured with CAPC value 2, the UE can determine  traffic pattern and CAPC value information for logical channel 1 and logical channel 2 separately. In addition, in case that there are more than one logical channels corresponding to different traffic patterns are configured with the same CAPC value, then the COT assistant information may include multiple  traffic pattern  for this CAPC value.
COT assistant information may include traffic pattern  information for each CAPC value.

If a CAPC value is corresponding to more than one logical channels, the COT assistant information may include multiple  traffic patterns  for this CAPC value. 

If the COT resource from candidate COT initiating UE can be used for sidelink transmission associated to dedicated destination,  then the UE send the COT assistant information which only includes the  traffic pattern and CAPC value parameters associated to dedicated destination to candidate COT initiating UE.

COT assistant information only include traffic pattern and CAPC value parameters associated to dedicated destination. 
As we know, during Release 17, SL DRX assistant information is introduced and only used for SL unicast. We think similar way can be reused, that is COT assistant information is introduced and used for SL unicast, too. However, whether COT assistant information can be used for sidelink groupcast/broadcast or not is FFS.

COT assistant information is introduced and used for SL unicast. Whether COT assistant information can be used for sidelink groupcast/broadcast or not is FFS.

After a COT initiating UE receives a COT assistant information, it can take the COT assistant information into consideration when deciding which UE is COT responding UE. For a COT resource, if multiple candidate COT responding UEs can use the COT resource based on the COT assistant information, the UE can select the COT responding UE based on UE implementation.

COT initiating UE can take the COT assistant information into consideration when deciding which UE is COT responding UE for shared COT. 
COT impacts on LCP

As we know, after a UE acquires a sidelink grant, it should decide which destination id is selected, then select logical channels belonging to this destination and satisfying some other defined conditions. In legacy way, the UE just selects the destination with highest priority logical channel. However, if the grant is corresponding to a shared COT, and if the UE wants to perform type 2 LBT to improve LBT success rate for the grant,  the data multiplexed in the grant should satisfy some conditions, e.g., the destination id is corresponding to the initiating UE and the CAPC of the data is smaller than or equal to the CAPC indicated in COT information. Otherwise, the UE has to perform Type 1 LBT for this grant.

In our opinion, when COT sharing information is available before packet generation, then for the grant corresponding to a shared COT, the UE should take COT impacts into account when performing LCP procedure.
In details, when COT sharing information is available before packet generation, for the grant corresponding to a shared COT, in case that the destination corresponding to a shared COT having at least one of the MAC CE and the logical channel, among the logical channels that satisfy all the legacy conditions (such as SL data  is available for transmission, SBj > 0 and so on) and the CAPC value is equal to or smaller than the corresponding CAPC value indicated in the shared  COT,  the UE select the Destination corresponding to a shared COT, and further select the MAC CE or logical channels satisfying all legacy and CAPC conditions among the logical channels belonging to the selected Destination.

In case that the destination corresponding to a shared COT has at least one of the MAC CE and the logical channel, among the logical channels that satisfy all the legacy conditions and the CAPC value is equal to or smaller than the corresponding CAPC value indicated in the shared  COT,  the UE select the Destination corresponding to the shared COT during LCP procedure.
After the Destination corresponding to the shared COT is selected, the UE should further select MAC CE and the logical channels that satisfy all the legacy conditions and the CAPC value is equal to or smaller than the corresponding CAPC value indicated in the shared  COT.

After the Destination corresponding to the shared COT is selected, the UE should further select MAC CE and the logical channels that satisfy all the legacy conditions and the CAPC value is equal to or smaller than the corresponding CAPC value indicated in the shared COT.
Otherwise, in case that the destination corresponding to a shared COT does not have any MAC CE or the logical channel satisfying all legacy and CAPC conditions,  the UE can select destination and logical channels based on legacy LCP procedure. 
In case that the destination corresponding to a shared COT does not have any MAC CE or the logical channel satisfying all legacy and CAPC conditions, UE can select destination and logical channels  based on legacy LCP procedure.
In addition,  a COT responding UE may receive multiple shared COT(s) from different COT initiating UE, considering that  different  COT initiating UEs may be located geographically far away from each other, they may occupy the same resource and initiate COT to the same UE,  which means the received  multiple shared COT(s) from different COT initiating UE may have overlapping. Then, in case that a grant is corresponding to multiple shared COT(s), the COT responding UE should decide how to handle  this grant since they may corresponding to different destination(s) and CAPC value(s). 

For the grant corresponding to multiple shared COT(s) with different destination(s) and CAPC value(s) constrains, how to handle the LCP is FFS.
Conclusion
In this contribution, we have following observations and proposals:

 For NR sidelink,  a COT initiating UE may not know the traffic pattern or buffer size status of candidate COT responding UEs. If the selected COT responding UE has no available data to send during the shared COT, this COT will be wasted.
Traffic pattern and allowed CAPC value information  of candidate COT responding UE is useful for the  COT initiating UE.
A candidate COT responding UE can send the COT assistant information to a candidate COT initiating UE.
COT assistant information may include traffic pattern  information for each CAPC value.

If a CAPC value is corresponding to more than one logical channels, the COT assistant information may include multiple  traffic patterns  for this CAPC value. 

COT assistant information only include traffic pattern and CAPC value parameters associated to dedicated destination. 
COT assistant information is introduced and used for SL unicast. Whether COT assistant information can be used for sidelink groupcast/broadcast or not is FFS.
COT initiating UE can take the COT assistant information into consideration when deciding which UE is COT responding UE  for shared COT. 
In case that the destination corresponding to a shared COT has at least one of the MAC CE and the logical channel, among the logical channels that satisfy all the legacy conditions and the CAPC value is equal to or smaller than the corresponding CAPC value indicated in the shared  COT,  the UE select the Destination corresponding to the shared COT during LCP procedure.
After the Destination corresponding to the shared COT is selected, the UE should further select MAC CE and the logical channels that satisfy all the legacy conditions and the CAPC value is equal to or smaller than the corresponding CAPC value indicated in the shared COT.
In case that the destination corresponding to a shared COT does not have any MAC CE or the logical channel satisfying all legacy and CAPC conditions, UE can select destination and logical channels  based on legacy LCP procedure.

For the grant corresponding to multiple shared COT(s) with different destination(s) and CAPC value(s) constrains, how to handle the LCP is FFS.
