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1	Introduction
In this contribution, we would like to discuss some remaining issues on SL CA and provide corresponding proposals. 
2	Discussion
2.1 Carrier set for PDCP duplication
In last meeting, we have reached the following agreement on how to derive the carrier set for PDCP duplication and how to enable/disable duplication. 
1. For STCH, if TX profile indicates backwards-incompatible, for RRC_IDLE/RRC_INACTIVE/OOC case, leave the decision of per-LCH carrier set for PDCP duplication to Tx UE implementation.
2. For STCH, if TX profile indicates backwards-incompatible, for RRC_CONNECTED, dedicated-RRC provides per-LCH carrier set configuration
3. For STCH, if TX profile indicates backwards-incompatible, for RRC_CONNECTED, for a SLRB configured with duplication, Tx UE uses duplication
4. For SCCH, at least for RRC_IDLE/RRC_INACTIVE/OOC cases, leave the decision of per-LCH carrier set for PDCP duplication to Tx UE implementation
5. For SCCH, add additional RLC leg configuration into specified SCCH configuration (w/o disable/enable flag), and leave the enable/disable decision of PDCP duplication to Tx UE implementation. 
6. Include flow-to-carrier mapping for each destination into SUI message.
7. For STCH, if TX profile indicates backwards-incompatible, for RRC_IDLE/RRC_INACTIVE/OOC case, the Tx UE uses duplication based on SIB/Preconfiguration (e.g. if PDCP duplication is configured for the SLRB)
8. For STCH, if TX profile indicates backward compatible, leave it to UE implementation on whether to use single carrier transmission or PDCP duplication.
Regarding how to derive the carrier set as long as PDCP duplication is used, besides the listed cases, there are still some cases missing.
[bookmark: OLE_LINK2]Case 1: For STCH, if TX profile indicates backwards-compatible, for RRC_IDLE/RRC_INACTIVE/OOC
Case 2: For STCH, if TX profile indicates backwards-compatible, for RRC_CONNECTED
Case 3: For SCCH, for RRC_CONNECTED
For case 1, when PDCP duplication is used, it can be up to UE implementation to determine the per-LCH carrier set.
For case 2, when PDCP duplication is used, the per-LCH carrier set should be determined based on dedicated RRC configuration.
For case 3, when PDCP duplication is used, it can be up to UE implementation to determine the per-LCH carrier set since there is no dedicated RRC to configure the carrier set for SL SRB. 
In summary, for SL DRB, no matter whether TX profile indicates backwards-compatible or backward-incompatible, as long as PDPC duplication is used, when UE is in RRC_IDLE/RRC_INACTIVE/OOC, it is up to UE implementation to determine the per-LCH carrier set while when UE is in RRC_CONNECTED, UE should follow the NW configuration to derive the per-LCH carrier set. For SL SRB, it is up to UE implementation to determine the carrier set no matter whether UE is in RRC_IDLE/RRC_INACTIVE/OOC or RRC_CONNECTED.
Proposal 1: For SL DRB, if TX profile indicates backwards-compatible and UE decides to use PDCP duplication, for RRC_IDLE/RRC_INACTIVE/OOC case, it is up to UE implementation to determine the per-LCH carrier set.
Proposal 2: For SL DRB, if TX profile indicates backwards-compatible and UE decides to use PDCP duplication, for RRC_CONNECTED case, dedicated-RRC provides per-LCH carrier set configuration.
Proposal 3: For SL SRB, for RRC_CONNECTED case, it is up to UE implementation to determine the per-LCH carrier set.
2.2 CA impact on CSI reporting
In last meeting, we discussed the CA impact on CSI reporting and achieve the following WA. Considering CSI is out of the R18 scope, we proposed to confirm the WA as agreement. 
Agreements on CSI reporting MAC CE
1. Working assumption: It is up to UE implementation in which carrier the UE sends CSI reporting MAC CE.

Proposal 4: RAN2 to confirm the following WA as agreement “It is up to UE implementation in which carrier the UE sends CSI reporting MAC CE.”
2.3 Flow to carrier mapping in SUI
According to the running CR, there is one editor’s note to FFS the condition for flow to carrier mapping reporting. 
	2>	if SIB12 including sl-ConfigCommonNR is provided by the PCell:
3>	if configured by upper layers to receive NR sidelink communication:
4>	include sl-RxInterestedFreqList and set it to the frequency for NR sidelink communication reception;
3>	if configured by upper layers to transmit non-relay NR sidelink communication:
4>	include sl-TxResourceReqList and set its fields (if needed) as follows for each destination for which it requests network to assign NR sidelink communication resource:
5>	set sl-DestinationIdentity to the destination identity configured by upper layer for NR sidelink …
5>	if sl-FreqInfoList/sl-FreqInfoListSizeExt is included in SIB12-IEs:
65>	set sl-Freq-InfoList to include the frequency(ies) mapped to the sidelink QoS flow(s) of the associated destination configured by the upper layer for the NR sidelink communication transmission
Editor's note: FFS whether the condition for the per-flow frequency reporting is agreeable.



In our understanding, the 2> “if SIB12 including sl-ConfigCommonNR is provided by the PCell ” can already implies sl-FreqInfoList/sl-FreqInfoListSizeExt is included in SIB12, therefore, there is no need to have the bullet 5> to further check this condition. Therefore we suggest to delete the bullet 5> and remove bullet 6> to a upper level.  
Proposal 5: RAN2 to agree with the above TP on flow to carrier mapping in SUI.
2.4 How to derive the carrier configuration
In last meeting, we reached the following agreement on PC5-RRC. However it remains unclear how TX UE derive the carrier configuration. 

Agreements on PC5-RRC
1. Include NR SL-CA-related capability into UECapabilityInformationSidelink message.
2. Include carrier configuration into RRCReconfigurationSidelink message.
3. If UE-A delivers RRCReconfigurationSidelink to UE-B including carrier configuration, it takes effect for the subsequent transmission from UE-A to UE-B for all SLRBs, after receiving RRCReconfigurationCompleteSidelink.
4. Legacy single carrier is used for PC5-S/PC5-RRC signaling exchange before receiving RRCReconfigurationCompleteSidelink.
In our understanding, when TX UE determines the carrier, at least the following factors should be considered:
· Frequencies configured by upper layer
· Frequencies configured by gNB
· Frequencies supported by the TX UE and RX UE

Regarding frequencies configured by upper layer, upper layer configures the QoS flow to carrier mapping and based on the SLRB configuration, AS can derive the frequencies applied to the SLRB based on the associated QoS flow(s) of the SLRB. With all the SLRB(s) associated with the destination taken into account, TX UE can derive the frequencies configured by upper layer for RX UE.
Regarding frequencies configured by gNB, it is the frequency list configured by gNB through dedicated RRC/SIB/pre-configuration. 
Regarding frequencies supported by TX UE and RX UE, it is the frequencies where TX UE supports transmission while RX UE supports reception, this can be derived based on the capability exchange. 
Therefore, TX UE can determine the carrier configuration as the intersection of the above and configures to RX UE. 
Proposal 6: TX UE determines the carrier configuration as the intersection of the following frequencies.
· Frequencies configured by upper layer
· Frequencies configured by gNB
· Frequencies supported by the TX UE and RX UE
2.5 Tx profile per QoS flow
Tx profile is defined to solve the backward compatible issue for BC/GC. According to the running CR, it is defined as per QoS flow and all the QoS flow(s) for the SLRB should indicates the same Tx profile. Considering the carrier mapping is per QoS flow, it is straightforward to define Tx profile as per QoS flow. Also to ensure all the associated QoS flows for the SLRB to indicate the same Tx profile, similar as carrier mapping, UE in RRC_CONNCTED should report the QoS flow to Tx profile mapping to the NW via SUI. Regarding UE in RRC_IDLE/INACTIVE, similar handling as carrier mapping can be adopted, after we have final conclusion based on post#113.
	5.8.9.1a.6.1	Additional Sidelink RLC Bearer addition/modification conditions
For NR sidelink communication, additional sidelink RLC bearer addition is initiated only in the following cases:
1>	for sidelink DRB, if SL-RLC-BearerConfig is received in sl-RLC-BearerToAddModList in the RRCReconfigurationSidelink for a slrb-PC5-ConfigIndex; or
1>	for sidelink DRB, if SL-RLC-BearerConfig is received in sl-RLC-BearerToAddModListSizeExt in sl-ConfigDedicatedNR for a sl-ServedRadioBearer, and if the SL-TxProfile of the associated QoS flow(s) for the sl-ServedRadioBearer indicates backwardsIncompatible; or
1>	for sidelink DRB, if SL-RLC-BearerConfig is received in sl-RLC-BearerToAddModListSizeExt in sl-ConfigDedicatedNR for a sl-ServedRadioBearer, and if the SL-TxProfile of the associated QoS flow(s) for the sl-ServedRadioBearer indicates backwardsCompatible and UE decides to use PDCP duplication; or
1>	for sidelink DRB, if SL-RLC-BearerConfig is received in sl-RLC-BearerConfigListSizeExt in SIB12 or in SidelinkPreconfigNR for a sl-ServedRadioBearer, and if the SL-TxProfile of the associated QoS flow(s) for the sl-ServedRadioBearer indicates backwardsIncompatible; or
1>	for sidelink DRB, if SL-RLC-BearerConfig is received in sl-RLC-BearerConfigListSizeExt in SIB12 or in SidelinkPreconfigNR for a sl-ServedRadioBearer, and if the SL-TxProfile of the associated QoS flow(s) for the sl-ServedRadioBearer indicates backwardsCompatible and UE decides to use PDCP duplication; 
1>	for sidelink SRB, if UE decides to use PDCP duplication; 
Editor's note: FFS whether the Tx Profile indication to AS-layer is also per-flow (as for carrier mapping).


Proposal 7: RAN2 to confirm Tx profile indication to AS-layer is per QoS flow. 
Proposal 8: RAN2 to agree to include flow-to-tx profile mapping for each destination into SUI message.
2.6 CA impact on SUI 
As indicated in the open issue list from rapporteur, there is one open issue whether SUI message needs to be enhanced for CA/duplication. To be more specific whether UE needs to report the SUI in the following two cases. 
· Case 1: per-carrier RLF
· Case 2: additional RLC bearer establishment
For case 1, we think similar as SL RLF, per-carrier RLF should be reported to NW through SUI and carrier ID can be included in the report. Companies may argue that SL CA only supports mode 2 in this release, there is no need to report the per-carrier failure to NW. However, we think this is quite similar as consistent LBT failure reporting for connected mode 2 UEs and with this information, NW can perform corresponding adjustment. While for case 2, we don’t think this should be reported to the network, there is no need for RX UE’s NW to know how many RLC bearers having been established for RX UE.
Proposal 9: RAN2 to agree to include per-carrier RLF into SUI message.
3	Conclusion
In this contribution, we discussed about remaining issues on SL CA and have the corresponding proposals:
Proposal 1: For SL DRB, if TX profile indicates backwards-compatible and UE decides to use PDCP duplication, for RRC_IDLE/RRC_INACTIVE/OOC case, it is up to UE implementation to determine the per-LCH carrier set.
Proposal 2: For SL DRB, if TX profile indicates backwards-compatible and UE decides to use PDCP duplication, for RRC_CONNECTED case, dedicated-RRC provides per-LCH carrier set configuration.
Proposal 3: For SL SRB, for RRC_CONNECTED case, it is up to UE implementation to determine the per-LCH carrier set.
Proposal 4: RAN2 to confirm the following WA as agreement “It is up to UE implementation in which carrier the UE sends CSI reporting MAC CE.”
Proposal 5: RAN2 to agree with the above TP on flow to carrier mapping in SUI.
Proposal 6: TX UE determines the carrier configuration as the intersection of the following frequencies.
· Frequencies configured by upper layer
· Frequencies configured by gNB
· Frequencies supported by the TX UE and RX UE

Proposal 7: RAN2 to confirm Tx profile indication to AS-layer is per QoS flow. 
Proposal 8: RAN2 to agree to include flow-to-tx profile mapping for each destination into SUI message.
Proposal 9: RAN2 to agree to include per-carrier RLF into SUI message.
4	Reference
[1] Stage-3 Running CR of TS 38.331 for SL Evolution
[2] RAN2#123bis meeting minutes

