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1	Introduction
In RAN2#121bis-e, RAN2 started the discussion on sidelink CA, for which the following agreements were made:
Agreement: 
Proposal 2. Support one independent HARQ entity per carrier used for NR sidelink communication and one transport block is generated per carrier. 
Proposal 3. Support that each transport block and its retransmissions are mapped to a same single carrier.

Agreement:
Proposal 3:	For groupcast/broadcast, as in LTE SL CA, the carrier(s) that can be used for transmitting data are configured by V2X layer for the L2 destination. FFS on backwards compatibility issue. 

Agreement 
Proposal 8: Packet duplication for NR sidelink is performed at the PDCP layer. The duplicated PDCP PDUs of the same PDCP entity are submitted to two different RLC entities and associated to two different sidelink logical channels respectively.
Proposal 9: RAN2 agrees that LCH mapping restriction shall be defined such that the duplicated PDCP PDUs of the same PDCP entity are only allowed to be transmitted on different NR sidelink carriers.

Agreement:
Proposal 16: For NR sidelink PDCP duplication, reuse the hard-coded way for paired sidelink LCID to identify duplicated sidelink LCHs (i.e. for a unified design for all Bcast/Gcast). The specific SL LCID values occupied are left to Stage-3. FFS on Unicast case.

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.

This contribution presents our views on the FFS parts from the last meeting. 
2	Discussions
2.1	Backward compatibility issue	
During RANP#99, the objective for NR sidelink CA in the WID [RP-230077] has been modified by removing ‘handling of limited capability’ while keeping the backward compatibility. This may imply that there is a restriction in support of NR SL CA in Rel-18:  
· Case 1. NR SL CA can be used only with at least one Rel-16/17 carrier; 
· Case 2. NR SL CA can be used only if there is no Rel-16/17 UE as intended Rx UE. 
Case 2 is not in line with the backward compatibility principle stated in the WID [RP-230077]: 
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 enabled in SCI). 
This principle was applied for LTE SL CA for GC/BC. There is no need for Tx UE to identify whether there is a Rel-16/Rel-17 UE as intended Rx UE or not for GC/BC. For UC which was not supported in LTE, Tx UE may be able to determine whether CA can be applied or not based on necessary information provided by Rx UE.
Case 1 also needs to be clarified that SL transmissions in NR SL CA needs to be compatible with Rel-16/17 SL transmission on the Rel16/17 carrier to ensure that the Rel-16/17 can receive/process it.
Proposal 1: RAN2 discuss the restrictions in support of NR SL CA without handling of limited UE capability while providing backward compatibility.
2.2	PDCP duplication for unicast
In 3GPP release 15, LTE SL CA supports PDCP duplication for GC/BC, where the same PDCP PDU is duplicated and transmitted through two different logical channels on two different component carriers of CA. There is no access-layer setup and configuration for SL GC/BC between UEs in the group. Therefore, the PDCP duplication in LTE SL CA specifies that the exclusive logical channel identifier, i.e., 01011-10100, are used for sending the duplicated data as well as the special PDCP behaviour for reception of duplicated data in PDCP layer, e.g., the sidelink reception procedure is dependent on the PDCP SN, whether it is 0 or not. This may be reused for support of PDCP duplication using NR SL CA for GC/BC. For UC, as SL RRC procedures are specified for NR SL UC, the PDCP duplication between NR SL Tx UE and NR SL Rx UE may be configured before the duplicated SL data is transmitted by the NR SL Tx UE.
In RAN2#121bis-e, it was asked what the benefit is if we don’t reuse the hard-coded LCID paring. In LTE SL CA duplication, 10 more LCID values are reserved for duplication with support of two-fold duplication, i.e., two RLC entities are associated with one PDCP entity. Although RAN2 agreed to support two-fold duplication in NR SL CA, N-fold duplication may need to be supported in the later release for reliability/capacity increase over PC5 link. Having the LTE SL duplication as a baseline may lead to either LCID shortage problem or complex implementation because the number of reserved LCID values should be increased as a multiple of 16 as the number of duplicate packets increases. 
Observation 1: LTE SL CA duplication reserves 16 LCID values for duplication, which may lead to LCID shortage problem if, for reliability improvement, duplication with more than two RLC entities needs to be supported in later release.
In addition, it is not only a matter of LCID assignment, but it could be a matter of how to better use the split RB in sidelink CA. In NR CA, for a split RB, PDCP split as well as PDCP duplication are supported with different purposes - PDCP duplication is mainly for reliability improvement while PDCP split is for throughput increase by utilizing the additional path if the buffered data volume is high. Given that NR SL CA is motivated by support of the applications with high data rate requirements, support PDCP duplication without PDCP split seems not a good design choice in NR SL CA.
Observation 2: To support high data rate requirement in NR, PDCP split is deemed necessary at least for unicast, which is supported by NR CA duplication but not by LTE SL CA duplication. 
Proposal 2: NR CA duplication is considered as a baseline for NR SL CA duplication and support PDCP split as well as PDCP duplication is discussed for unicast. 

2.3	Carrier (re)selection
2.3.1	GC/BC
Tx UE may be configured to (re)select carrier(s) and resource pool(s) for SL transmissions based on selection criteria or conditions configured to Tx UE. If more than one carrier or resource pool meeting the (re)selection criteria or conditions, it could be left to sensible UE implementation. 
For a GC/BC service, Rx UE may be configured to monitor the GC/BC service over multiple resource pool(s) on multiple carrier(s). Thus, from Rx UE perspective, Rx UE may need to select and monitor all suitable carrier(s) and resource pool(s) configured for the GC/BC service. This allows Tx UE to have freedom in carrier and resource pool (re)selection to some certain extent, as long as the configurations of carrier(s) and resource pool(s) for Tx UE and Rx UE for the service are kept in synch.
Observation 3: From Rx UE perspective, Rx UE may need to select and monitor all suitable carrier(s) and resource pool(s) configured for the GC/BC service.
For carrier (re)selection in NR SL CA, in order to support Rel-16/17 Rx UEs with GC/BC, it may be enough that Rel-18 Tx UE prioritizes Rel-16/17 carrier and resource pool.
Proposal 3: Rel-18 Tx UE prioritizes Rel-16/17 carrier(s) and resource pool(s) for carrier (re)selection to support Rel-16/17 UEs with GC/BC.
2.3.2	UC
Due to PC5 RRC procedure, Tx UE and Rx UE in UC is able to agree on NR SL CA application and configuration beforehand, which allows some enhancement to carrier (re)selection for UC. For instance, Rx UE may inform Tx UE of its monitored resource pools on different carriers and let Tx UE to perform carrier (re)selection constrained to the provided information from Rx UE. In another example, Tx UE may negotiate and perform carrier (re)selection with Rx UE based on NR SL CA capability as well as on-the-fly capacity or resource preference of Rx UE. 
There can be additional criteria or conditions for carrier (re)selection. For examples, CBR measurements and SL features (such as SL HARQ with feedback) supported on each resource pool may need to be considered for carrier (re)selection noting that CBR is measured per resource pool and there can be multiple resource pools configured on the same carrier.
Proposal 4: RAN2 study carrier (re)selection enhancement in NR SL CA support for UC.
3	Conclusion
This document identifies a potential scope for SL CA and made observations/proposals as follows:
Proposal 1: RAN2 discuss the restrictions in support of NR SL CA without handling of limited UE capability while providing backward compatibility.
Observation 1: LTE SL CA duplication reserves 16 LCID values for duplication, which may lead to LCID shortage problem if, for reliability improvement, duplication with more than two RLC entities needs to be supported in later release.
Observation 2: To support high data rate requirement in NR, PDCP split is deemed necessary, which is supported by NR CA duplication but not by LTE SL CA duplication. 
Proposal 2: NR CA duplication is considered as a baseline for NR SL CA duplication and support PDCP split as well as PDCP duplication is discussed for unicast. 
Observation 3: From Rx UE perspective, Rx UE may need to select and monitor all suitable carrier(s) and resource pool(s) configured for the GC/BC service.
Proposal 3: Rel-18 UE prioritizes Rel-16/17 compatible carrier(s) and Rel-16/17 compatible resource pool(s) for carrier (re)selection in NR SL CA support for Rel-16/17 compatible GC/BC.
Proposal 4: RAN2 study carrier (re)selection enhancement in NR SL CA support for UC.



