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[bookmark: OLE_LINK1][bookmark: OLE_LINK2]In this contribution, we discuss remaining CP open issues for NR SL CA.
Discussion
Issue 1: What is the “legacy” carrier?
There is the following agreement made in the last meeting [1]
Agreements on PC5-RRC
4. Legacy single carrier is used for PC5-S/PC5-RRC signaling exchange before receiving RRCReconfigurationCompleteSidelink.
However, it is unclear what such a “legacy” single carrier actually refers to. In previous meetings, some companies proposed to consider such legacy single carrier as a legacy carrier indicated by the V2X layer. From our perspective, the “legacy” carrier should still be the single SL carrier that should have been used by UEs applying Rel-16/Rel-17 NR SL communication, i.e. the one configured by sl-FreqInfoList-r16/sl-FreqInfoToAddModList-r16, even if the new multiple SL carriers are introduced as extensions in the dedicated signaling, SIB and pre-configuration (i.e. sl-FreqInfoListSizeExt-v18xy and sl-FreqInfoToAddModListExt-v18xy in [2]). Considering the co-existence of Rel-16/17 UEs supporting only single carrier operation and Rel-18 UEs supporting NR SL CA, taking the SL carrier in the sl-FreqInfoList-r16/sl-FreqInfoToAddModList-r16 as the legacy single carrier makes even more sense from inter-operability perspective. 
Proposal 1: The “Legacy single carrier” in the NR SL CA context should be the SL carrier configured by sl-FreqInfoList-r16/sl-FreqInfoToAddModList-r16. 
Issue 2: Missing case for the SL PDCP duplication configuration
The below agreements were made for the SL PDCP duplication configuration in NR SL CA: 
Agreements on CA/PDCP duplication configuration
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.
1. For STCH, if TX profile indicates backwards-incompatible, for RRC_CONNECTED, dedicated-RRC provides per-LCH carrier set configuration
1. For STCH, if TX profile indicates backwards-incompatible, for RRC_CONNECTED, for a SLRB configured with duplication, Tx UE uses duplication
1. 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
1. 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.
1. Include flow-to-carrier mapping for each destination into SUI message.
1. 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)
1. For STCH, if TX profile indicates backward compatible, leave it to UE implementation on whether to use single carrier transmission or PDCP duplication.
Assuming that TX profile is only applied to SL broadcast and groupcast, it seems that the STCH for SL unicast is missing in the above set of agreements. 
Since there is UE capability exchange between the two UEs in a unicast link and either UE in RRC_CONNECTED can report both UE’s SL capabilities via capability reporting and SUI, therefore, for STCH (i.e. SL-DRBs) in unicast:
· An RRC_CONNECTED UE can determine to use PDCP duplication and gets the per LCH carrier sets for an SL-DRB based on the SL-DRB configuration in dedicated RRC signaling;
· An RRC_IDLE/INACTIVE/OoC UE can determine to use PDCP duplication and derives the per LCH carrier sets for an SL-DRB based on UE implementation (taking into account peer UEs’ capability), in case the SL-DRB is configured with PDCP duplication in SIB/pre-configuration. 
Proposal 2a: For STCH in SL unicast, an RRC_CONNECTED UE determines whether to use PDCP duplication and acquires the per-LCH carrier sets for an SL-DRB based on the SL-DRB configuration in dedicated RRC signaling.
Proposal 2b: For STCH in SL unicast, an RRC_IDLE/INACTIVE/OoC UE determines whether to use PDCP duplication and derives the per LCH carrier sets for an SL-DRB based on UE implementation (taking into account peer UE’s capability), in case the SL-DRB is configured with PDCP duplication in SIB/pre-configuration.
Issue 3: How to deal with QoS flow to carrier mapping for IDLE/INACTIVE/OoC UEs 
Three options were identified in the last meeting [1] as shown below, and were further discussed in [3]:
	QoS flows mapping to carriers
[Vivo]: Three options have been discussed for idle/inactive/OOC: 
· Option1: UE establish multiple SLRBs to avoid different carrier for QoS flow ids in a SLRB
· Option2: Intersection among QoS flow ids belonging to a SLRB is considered in LCP
· Option3: No further enhancement based on running CR

[Nokia]: For RRC connected, option1 seems already feasible because we just agreed to include flow-to-carrier mapping for each destination into SUI message. [Qualcomm]: have strong concern with option2, e.g. multiple carriers are not guaranteed, whenever the upper layer adds new service type it should update it to the lower layer. [OPPO]: Can we see companies’ view? [IDC]: Option2 and option3 are actually same. Option2 is just for better clarification. Option3 is inherited sentence from LTE V2X as it was. [LG]: Do not think option2 and option3 are same. Prefer either option1 or option3. [Apple]: Option1 means that UE does not follow network configuration, which is not acceptable. 

=> We’ll decide one of three options. No more new option is considered. 
=> Comeback Friday. 

Option1: Huawei, LG, Vivo, Xiaomi, Nokia, Qualcomm (6)
Option2: IDC, Ericsson, Lenovo, Apple (4)
Option3: CATT, ZTE, ASUSTek, OPPO, NEC (5)

=> Will revisit and decide it next meeting. 


As the outcome of [3], it seems Option 1 is the most promising one to be adopted, based on companies’ views. 
However, regardless of what option is finally agreed, it does not come for free, and some more thinking is needed to support the finally agreed option. Particularly:
· If Option 1 is finally agreed by RAN2, there needs to be some means to avoid inter-operability issue between the Rel-16/17 UEs and Rel-18 gNB that provide the NR SL-DRB configuration via SIB. Specifically, since this is the case for IDLE/INACTIVE UEs whose SL configurations are provided by SIB, there could be potential inter-operability issue when both Rel-16/17 UEs and R18 UEs coexist in a cell, i.e.: Rel-16/17 UEs may be implemented based on the SLRB add/mod procedure with the legacy mechanism/understanding and Rel-18 UEs may be implemented with the new creative mechanism/understanding. Then with the gNB not possibly knowing the IDLE/INACTIVE UE capability/release version, there will anyway be some UEs operating in a way not aligned with the gNB’s intention of SLRB configuration. To avoid such inter-operability issue, if we agree on Option 1, we need to provide a new set of SLRB config in SIB as NCE specifically used by Rel-18 UEs.
· If Option 2 is finally agreed by RAN2, then we need to answer how to avoid the case that there is no intersection of the allowed carriers among all QoS flows mapped to the same SL-DRB by the SIB. This is related to whether we can assume that the allowed carriers for the same PC5 QoS profile can always be the same: if this can be assumed, this “no intersection” case can be avoided by NW configuration in the SIB (i.e. not mapping flows without common applicable carriers to the same SLRB config), similar as in dedicated siganlling; if not, UE AS may face the situation that the data of SLRB cannot be transmitted, when the no-intersection case really happens. 
Based on the above situation, we have the following proposal:
Proposal 3: For QoS flow to carrier mapping for IDLE/INACTIVE/OoC UEs:
· If Option 1 is agreed, a new set of SL-DRB configurations dedicated for UEs applying Rel-18 NR SL CA is introduced in SIB/Pre-configuration. 
· If Option 2 is agreed, RAN2 further discusses whether it can be assumed that the applicable carriers for the same PC5 QoS profile are always the same. If yes, rely on NW configuration to avoid the “no-intersection” issue, and inform SA2 of this RAN2 assumption. 
Conclusion
In this contribution, we discussed remaining CP open issues for NR SL CA. Proposals are listed as follows:
Proposal 1: The “Legacy single carrier” in the NR SL CA context should be the SL carrier configured by sl-FreqInfoList-r16/sl-FreqInfoToAddModList-r16. 
Proposal 2a: For STCH in SL unicast, an RRC_CONNECTED UE determines whether to use PDCP duplication and acquires the per-LCH carrier sets for an SL-DRB based on the SL-DRB configuration in dedicated RRC signaling.
Proposal 2b: For STCH in SL unicast, an RRC_IDLE/INACTIVE/OoC UE determines whether to use PDCP duplication and derives the per LCH carrier sets for an SL-DRB based on UE implementation (taking into account peer UE’s capability), in case the SL-DRB is configured with PDCP duplication in SIB/pre-configuration.
Proposal 3: For QoS flow to carrier mapping for IDLE/INACTIVE/OoC UEs:
· [bookmark: _GoBack]If Option 1 is agreed, a new set of SL-DRB configurations dedicated for UEs applying Rel-18 NR SL CA is introduced in SIB/Pre-configuration. 
· If Option 2 is agreed, RAN2 further discusses whether it can be assumed that the applicable carriers for the same PC5 QoS profile are always the same. If yes, rely on NW configuration to avoid the “no-intersection” issue, and inform SA2 of this RAN2 assumption. 
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