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1	Introduction
In RAN#99 meeting, the objective on carrier aggregation for NR sidelink was approved [1]. 
In last RAN2 meeting, we discussed about NR sidelink CA and achieved several agreements. In addition, one LS was sent to SA2 to ask for the carrier mapping for unicast [2]. 
In this contribution, we would like to discuss some remaining issues related to carrier aggregation for NR sidelink based on the LTE sidelink CA design and have corresponding proposals.
2	Discussion
2.1 TX Carrier selection/re-selection
In last RAN2 meeting, we discussed about TX carrier selection/reselection for NR sidelink and achieved the following agreements. 
Agreement:
Proposal 10: For TX carrier (re)selection triggers in NR sidelink CA, reuse the triggers for TX carrier (re)selection per sidelink process in LTE sidelink CA as follows at least for GC/BC
if the resource (re)selection is triggered with the sidelink process.
if there is no sidelink grant associated with the sidelink process on any carrier allowed for the STCH as indicated by upper layers (i.e., RRC layer and V2X layer).
FFS on unicast case. 

Agreement:
Proposal 7	For LCP, only allow the LCHs having a priority whose associated CBR threshold for reselection is no lower than the CBR of the carrier when the carrier is (re-)selected. FFS on how to determine the per-carrier CBR at least for GC/BC.
FFS on unicast case. 

In LTE, UE can be configured with multiple resource pools and UE selects only one resource pool on a single TX carrier [3]. With CBR measure per resource pool, the CBR of the selected resource pool is considered as the CBR of the selected TX carrier and further used as the input for carrier selection.
	Agreement 
1: As in the legacy specification, one resource pool is associated to a single carrier only



However, in NR sidelink, UE can be configured with multiple resource pools and is allowed to select multiple resource pools. In this case, with CBR measured per resource pool, when UE selects more than one resource pool on the single TX carrier, how to determine the CBR of the TX carrier during TX carrier selection should be further discussed. 
One possible solution is to leave this to UE implementation, i.e., the CBR of which resource pool to use as the per-carrier CBR is up to UE implementation. For example, the first measured resource pool or the resource pool has a medium measured result, etc.
Proposal 1: In NR sidelink CA, the CBR of which resource pool to use as the per-carrier CBR is up to UE implementation. 
In last RAN2 meeting, we discussed about the threshold for carrier selection/reselection and keeping. 
Agreement:
Proposal 5	NR SL CA TX carrier (re)selection follows LTE CA solution, i.e., define 1) per-carrier-per-priority CBR threshold for carrier (re)selection, and 2) per-carrier-per-priority CBR threshold for carrier keeping. And final carrier selection is done based on the lowest CBR value across carriers. Where the priority is the LCH priority. 
FFS on unicast case. 

In LTE sidelink CA, the UE shall stay at the same TX carrier as before if the measured CBR at the resource/carrier reselection is lower than the configured threshold. Similar principle should apply to NR sidelink CA. 
Proposal 2: In NR sidelink CA, the UE stays at the same TX carrier as before if the measured CBR is lower than the configured per-carrier-per-priority CBR threshold for carrier keeping. 
2.2 Packet duplication
Regarding the activation/de-activation of PDCP duplication, in LTE sidelink CA, for mode 4 operation, it is the eNB signalling (broadcast/dedicated) and pre-configuration provides a PPPR threshold to enable/disable packet duplication and the UE duplicates the V2X message having reliability higher than the signalled PPPR. There was some discussion on whether CBR should be considered as an additional factor for PDCP duplication activation/deactivation and the final conclusion was that during TX carrier selection for packet duplication, CBR is considered and no consideration of additional CBR threshold for packet duplicatiion activation/deactivation [3]. 
	Agreement:
1: 	For packet duplication, Tx carriers should meet Tx carrier selection CBR-threshold
2:	No consideration of additional CBR threshold for packet duplication purpose



In NR sidelink CA, if we reuse the LTE principle, a threshold to reflect the reliability should be defined for the purpose of enable/disable PDCP duplication, e.g., PQI threshold and UE duplicates the packet having PQI higher than the signalled PQI threshold. 
Proposal 3: In NR sidelink CA, define a PQI threshold for PDCP duplication activation/deactivation. 
Proposal 4: In NR sidelink CA, UE duplicates the message having PQI higher than the signalled PQI threshold. 
2.3 HARQ based SL-RLF
In Rel-16, we have introduced HARQ-based Sidelink RLF detection which is used to detect Sidelink RLF based on a number of consecutive DTX on PSFCH reception occasions for a PC5-RRC connection. UE maintains a variable which needs to be incremented by 1 in case PSFCH reception is absent on the PSFCH reception occasion and upon this variable reaching the maximum number, HARQ-based Sidelink RLF is detected.  
	The Sidelink HARQ Entity shall for each PSFCH reception occasion associated to the PSSCH transmission:
1>	if PSFCH reception is absent on the PSFCH reception occasion:
2>	increment numConsecutiveDTX by 1;
2>	if numConsecutiveDTX reaches sl-maxNumConsecutiveDTX:
3>	indicate HARQ-based Sidelink RLF detection to RRC.
1>	else:
2>	re-initialize numConsecutiveDTX to zero.


According to the current MAC specification, this feature is a opearted by HARQ enitity. But when it comes to SL CA, since we have agreed to support one independent HARQ entity per carrier, how to operate the HARQ based SL-RLF should be further discussed. 
· Alternative 1: DTX count jointly across all the aggregated carriers
For this option, UE still maintains only one variable per PC5-RRC connection across all the aggregated carriers. If the PSFCH reception associated with any PSSCH of any aggregated carrier is absent, increase this variable by one and if the PSFCH reception associated with any PSSCH of any aggregated carrier is obtained, reset the variable to 0. When this variable reaches the maximum value, HARQ-based Sidelink RLF is detected for this PC5-RRC connection.  
·  Alternative 2: DTX count separately on each aggregated carrier
For this option, UE maintains one variable on each aggregated carrier separately per PC5-RRC connection. If the PSFCH reception associated with any PSSCH of a certain carrier is absent, increase the variable associated with this carrier by one and if the PSFCH reception associated with any PSSCH of a certain aggregated carrier is obtained, reset the variable associated with this carrier to 0. When the variable associated with a certain carrier reaches the maximum, UE triggers resource re-selection and further carrier re-selection. The variable associated with the re-selected carrier does not reach the maximum value. When all the variables associated with each aggregated carrier reach the maximum, HARQ-based Sidelink RLF is detected for this PC5-RRC connection.  
We think both alternatives can work. However, considering the basic modelling is one independent HARQ entity per carrier, it is more reasonable to adopt the per-carrier HARQ based SL-RLF scheme. 
Proposal 5: In NR sidelink CA, HARQ based DTX is counted separately on each aggregated carrier. 
2.4 Backward compatibility 
As described in the WID, the carrier aggregation feature is backward compatible
· This feature is backwards compatible in the following regards
· A Rel-16/Rel-17 UE can receive Rel-18 sidelink broadcast/groupcast transmissions with CA for the carrier on which it receives PSCCH/PSSCH and transmits the corresponding sidelink HARQ feedback (when SL-HARQ is enable in SCI)
To handle the backward compatible issue, the R17 SL DRX scheme can be reused, i.e., introduce a TX profile to indicate whether the associated groupcast/broadcast service is CA-enabled or not. From the TX UE’s perspective, only when the TX profile of all the groupcast/broadcast DST L2 ID are CA-enabled, can the TX UE enable CA and transmit on multiple carriers simultaneously. From the RX UE’s perspective, when at least one of the interested groupcast/broadcast DST ID is associated with a TX profile of CA-enabled, shall the RX UE enable CA and receives on multiple carriers simultaneously. 
Proposal 6: In NR sidelink CA, introduce a TX profile to indicate whether CA is enabled or not to solve the backward compatible issue for groupcast/broadcast transmission with CA. 
3	Conclusion		
In this contribution, we discussed about the issues related to carrier aggregation in NR sidleink and provide corresponding observations and proposals:
Proposal 1: In NR sidelink CA, the CBR of which resource pool to use as the per-carrier CBR is up to UE implementation. 
Proposal 2: In NR sidelink CA, the UE stays at the same TX carrier as before if the measured CBR is lower than the configured per-carrier-per-priority CBR threshold for carrier keeping. 
Proposal 3: In NR sidelink CA, define a PQI threshold for PDCP duplication activation/deactivation. 
Proposal 4: In NR sidelink CA, UE duplicates the message having PQI higher than the signalled PQI threshold. 
Proposal 5: In NR sidelink CA, HARQ based DTX is counted separately on each aggregated carrier. 
Proposal 6: In NR sidelink CA, introduce a TX profile to indicate whether CA is enabled or not to solve the backward compatible issue for groupcast/broadcast transmission with CA. 
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