

[bookmark: _Hlk142491575]3GPP TSG RAN WG2 Meeting #123bis                          	    R2-2311056
Xiamen, China, October 9-13, 2023

Agenda item:	7.15.4      
Source:	Qualcomm, Apple
Title:	Discussion on Tx Profile for SL CA
WID/SID:	NR_SL_enh2 – Release 18
Document for:	Discussion and Decision
Introduction
The following agreement was made at RAN2 #122 [1], regarding backward compatibility.
Agreements on backward compatibility issue in SL CA (for GC/BC)
1: 	Consider a case that a V2X service which needs to be mapped into multiple carriers while there is at least one legacy UE to receive this V2X service. RAN2 further discuss whether TX profile approach can be supported. 
The following agreement was made at RAN2 #123 [1], regarding backward compatibility.
Agreements on TX profile extension for SL CA
1:	When the upper layer provides multiple carriers in service to carrier mapping information to AS, we need TX profile extension to inform whether the transmisson corresponding the service is backward compatibile or not. If backward compatible is needed, only legacy carrier is used for transmission when PDCP duplication is not used. If PDCP duplication is used, at least legacy carrier is used. FFS whether to use PDCP duplication or not is up to UE implementation.
In this contribution, we further discuss design considerations for backward compatibility issue with sidelink carrier aggregation GC/BC using Tx Profile.
Discussion  
Since a Rel-16 or Rel-17 UE does not support sidelink carrier aggregation and can operate with only one carrier, the Rel-16/Rel-17 UE may not be able to receive all TB transmissions which are broadcasted or groupcasted by a Rel-18 UE using sidelink CA with more than one sidelink carrier. 
For a sidelink broadcast or groupcast identified by a destination ID which is associated with a V2X service(s) (e.g., identified by a service type ID at upper layer) where the V2X service(s) supports only Rel-18 UEs, the Tx Profile may be extended with an additional indication, for example, “no need of backward compatible). In this case, the Tx UE follows the sidelink carrier aggregation design, if enabled, as to be specified in Release 18. 
Observation 1. For a sidelink broadcast or groupcast associated with a destination ID, Tx UE does not consider backward compatibility if the Tx Profile associated with the destination ID contains an indication of no backward compatibility (e.g., “no need of backward compatibility”).

For a sidelink broadcast or groupcast identified by a destination ID which is associated with a V2X service(s) (e.g., identified by a service type ID at upper layer) where the V2X service(s) supports Rel-18 and earlier release UEs (e.g., legacy UEs such as Rel-16 or Rel-17 UEs), the Tx Profile may be extended with the additional indication, for example, “need of backward compatible). In this case, the Tx UE needs to support backward compatibility to ensure that all packets associated with the V2X service(s) are transmitted at least on the carrier that is supported by the early release UEs (i.e., legacy UEs). 
For example, the Tx UE may disable the sidelink carrier aggregation for the sidelink broadcast or groupcast and transmit all packets associated with the V2X service(s) only on the carrier supported by the legacy UEs. 
For another example, the Tx UE may keep sidelink carrier aggregation for the sidelink broadcast or groupcast and transmit all packets associated with the V2X service(s) duplicated on the carrier supported by the legacy UEs, if the QoS configuration (e.g., the QoS profile(s)) enables PDCP duplication. 
Observation 2. For a sidelink broadcast or groupcast associated with a destination ID, a Tx UE needs to support backward compatibility if the Tx Profile associated with the destination ID contains an indication of backward compatibility (e.g., “need of backward compatibility”), with the following options.

Proposal 1. To support backward compatibility, the following design options may be considered.
Option 1. Up to UE implementation. FFS UE behavior if the Tx UE choose to use SL CA PDCP duplication
Option 2. The Tx UE determines whether SL CA PDCP duplication is applied with the carrier supported by the legacy UEs, based on the QoS profile associated with the destination ID of a sidelink broadcast or groupcast. FFS UE behavior if SL CA PDCP duplication is enabled based on QoS profile.
Option 3. The Tx UE follows non-SL-CA procedure and transmits all packets on the single carrier supported by the legacy UEs.

In the case of Option 2, the Tx UE may use SL CA PDCP duplication with at least the carrier supported by legacy UEs, if the QoS profile(s) enables PDCP duplication. For example, the Tx UE may always select the carrier supported by the legacy UEs and then select another carrier among all the remaining carriers allowed based on carrier selection or reselection criteria (e.g., CBR measurements).
Following LTE V2X SL-CA PDCP duplication, two RLC entities may be preconfigured or configured for PDCP duplication based on QoS profile(s) associated to a sidelink broadcast or groupcast destination ID, where a group of logical channels may be associated with one RLC entity and another group of logical channels may be associated with the other RLC entity. In this case, the Tx UE may always select the carrier supported by legacy UEs for one group of logical channels from one of the configured carrier set (e.g., as allowedCarrierFreqSet1 used in LTE SL CA) and select the other carrier based on the CBR measurement for the other group of logical channels from the other configured carrier set (e.g., allowedCarrierFreqSet2).
Proposal 2. RAN2 further discuss how carrier (re)selection takes into account the carrier supported by legacy UEs if option 2 is supported.
Conclusion
[bookmark: _Hlk92772570]In this contribution, we discussed design considerations for backward compatibility issue with sidelink carrier aggregation GC/BC using Tx Profile and concluded with the following observations and proposals.
Observation 1. For a sidelink broadcast or groupcast associated with a destination ID, Tx UE does not consider backward compatibility if the Tx Profile associated with the destination ID contains an indication of no backward compatibility (e.g., “no need of backward compatibility”).
Observation 2. For a sidelink broadcast or groupcast associated with a destination ID, a Tx UE needs to support backward compatibility if the Tx Profile associated with the destination ID contains an indication of backward compatibility (e.g., “need of backward compatibility”), with the following options.
Proposal 1. To support backward compatibility, the following design options may be considered.
Option 1. Up to UE implementation. FFS UE behavior if the Tx UE choose to use SL CA PDCP duplication
Option 2. The Tx UE determines whether SL CA PDCP duplication is applied with the carrier supported by the legacy UEs, based on the QOS profile associated with the destination ID of a sidelink broadcast or groupcast. FFS UE behavior if SL CA PDCP duplication is enabled based on QoS profile.
Option 3. The Tx UE follows non-SL-CA procedure and transmits all packets on the single carrier supported by the legacy UEs.
Proposal 2. RAN2 further discuss how carrier (re)selection takes into account the carrier supported by legacy UEs if option 2 is supported.
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