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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
[bookmark: OLE_LINK1]In this contribution, we will further investigate the remaining CP issues for NR sidelink CA as follows:
· Issue 1: Multi-carrier reception for Mode-2
· Issue 2: Whether to restrict Frequency list to V2X case
· Issue 3: TX profile granularity
2. Discussion
2.1. Multi-carrier reception for Mode-2
According to TS 36.300, the multi-carrier reception is specified for LTE V2X sidelink communication as below:
	23.14.1.1	Support for V2X sidelink communication
Reception of V2X sidelink communication in different carriers/PLMNs can be supported by having multiple receiver chains in the UE.
Each resource pool (pre)configured for V2X sidelink communication transmission or reception is associated to a single carrier. 
The UE may receive the V2X sidelink communication of other PLMNs. The serving cell can indicate to the UE the resource configuration for V2X sidelink communication reception for inter-PLMN operation directly or only the frequency on which the UE may acquire the inter-PLMN resource configuration for V2X sidelink communication reception. V2X sidelink communication transmission in other PLMNs is not allowed.


Related agreements in LTE V2X sidelink were actually reached in Rel-14 and are cited as follows:
	Agreements
[…]
14. eNB can configure reception pools for receiving V2X sidelink communication over multiple carriers.
15. It should be possible to indicate reception pools for V2x sidelink communication for multiple carriers in SL-V2X-ConfigCommon and SL-V2X-Preconfiguration.
[…]
Inter-PLMN
25.	Inter-PLMN transmission is not allowed in Rel-14. Only Inter-PLMN reception is allowed in Rel-14.  
26.	Allow UE to read SIB from other PLMN(s) to acquire V2X sidelink RX configuration for inter-PLMN V2X communication.
27.	Serving PLMN can provide V2X sidelink RX configuration of other PLMN(s) to UE for inter-PLMN V2X communication.
28.	The serving PLMN indicates to the UE the frequency carrier on which the UE may acquire the inter-PLMN sidelink resource configuration.


Regarding whether the above related multi-carrier reception design is applicable to NR sidelink CA, we suggest to consider the multi-carrier reception scenario and inter-PLMN reception scenario, respectively.
Multi-carrier reception scenario
For multi-carrier reception scenario, it is obvious that the LTE design principle as highlighted in yellow above can apply to NR sidelink CA, with resource pools on more than one sidelink carriers able to be (pre)configured for reception.
[bookmark: _Ref149900225][bookmark: _Ref131616536]Proposal 1: RAN2 to confirm that for sidelink reception on multiple carriers in NR sidelink CA, reuse the LTE sidelink principle i.e., the UE may receive on multiple carriers for NR sidelink communication where RX pools are (pre)configured for multiple carriers. 
Inter-PLMN reception scenario
For inter-PLMN scenario, it looks like that it can be straightforward to reuse the LTE design principle as highlighted in blue to NR sidelink CA, in case sidelink carriers owned by multiple operators. However, we are not sure whether the Inter-PLMN scenario is within the scope of Rel-18 NR sidelink CA. It needs some clarification on the support of inter-PLMN scenario first. Give that it’s the last meeting to complete the functionality, we suggest to confirm that it’s not in the Rel-18 scope. Otherwise, there is still a lot of specification work in order to support inter-PLMN sidelink resource configuration.
[bookmark: _Ref131616608]Proposal 2: RAN2 to clarify that inter-PLMN reception on multiple carriers is out of Rel-18 scope and NOT supported in NR sidelink CA.
2.2. Whether to restrict Frequency list to V2X case
In the endorsed RRC cunning CR [1], it’s still open on whether to restrict Frequency list for NR Sidelink CA operation to V2X case. Related Editor’s notes are as listed as below.
	5.3.3.1a	Conditions for establishing RRC Connection for NR sidelink communication/discovery/V2X sidelink communication
Editor's note: Whether there is a need to further clarify the additional frequency list is only used for V2X case (same issue applicable to other related clauses).
5.8.6.2	Selection and reselection of synchronisation reference
Editor's note: Whether there is a need to further clarify the CA related sync procedure is only used for V2X case (same issue applicable to other related clauses).


In our understanding, it’s better to consider the future extensibility to other cases (e.g., ProSe based on SL relay) when we design the new signalling and procedure for NR Sidelink CA operation in RRC spec. However, given that it’s clearly stated in WID that only V2X case is supported in Rel-18 NR sidelink CA, it’s also beneficial to capture this understanding in an appropriate way. For example, in clause 16.9.Y of the Stage 2 CR TS 38.300 [2], some text can be added to clarify that “the additional frequency list for sidelink CA operation is only used for V2X case in this release”. 
[bookmark: _Ref149900301]Proposal 3: Rely on clause 16.9.Y of the Stage 2 CR TS 38.300 to clarify that “the additional frequency list for sidelink CA operation is only used for V2X case in this release”.
2.3. TX profile granularity
In the endorsed RRC cunning CR [1], there is an FFS issue on the TX profile granularity, see the below Editor's note.
	5.8.9.1a.6.1	Additional Sidelink RLC Bearer addition/modification conditions
For NR sidelink communication, additional sidelink RLC bearer modification is initiated only in the following cases:
1>	if any of the additional sidelink RLC bearer related parameters is changed by sl-ConfigDedicatedNR, SIB12, SidelinkPreconfigNR or RRCReconfigurationSidelink for one additional sidelink RLC bearer, which is established;
Editor's note: FFS whether the Tx Profile indication to AS-layer is also per-flow (as for carrier mapping).


On one hand, in Rel-17 when introducing TX profile for SL DRX operation, the Tx Profile indication to AS-layer is per destination L2 ID, see the highlighted yellow text as follows. It’s natural to inherit the legacy way to provide the Tx Profile indication to AS-layer.
	From TS 38.300 V17.6.0
TX profile is introduced to ensure compatibility for groupcast and broadcast communication between UEs supporting/not-supporting SL DRX functionality. A TX profile is provided by upper layers to AS layer and identifies one or more sidelink feature group(s). Multiple TX profiles with the support of SL DRX and without the support of SL DRX can be associated to a destination L2 ID. For a given destination L2 ID, all TX and RX UEs should be configured with the same set of TX profile(s). A UE only assumes SL DRX for the given destination L2 ID when all the associated TX profiles correspond to support of SL DRX. A UE assumes no SL DRX for the given destination L2 ID if there is no associated TX profile. An RX UE determines that SL DRX is used if all destination L2 IDs of interest are assumed to support SL DRX. For groupcast, when the UE is in RRC_CONNECTED and using mode 1 resource allocation, the UE reports each destination L2 ID and associated SL DRX on/off indication to the gNB supporting SL DRX.


On the other hand, in Rel-18 for NR SL CA operation, it’s also observed that finer granularity (i.e., per QoS flow) has been introduced for carrier mapping rule from upper layer. It’s also possible for better alignment i.e., the Tx Profile indication to AS-layer is also per QoS flow. From AS layer perspective, we believe that both options for Tx Profile indication granularity are feasible. Therefore, RAN2 can just down-select one option as the final decision. Given that the finer granularity (i.e., per QoS flow) brings potential more signalling overhead in the Uu, the granularity of per destination L2 ID is preferred. Moreover, as the Tx Profile indication involves interaction with upper layer, it’s suggested that we send LS to SA2 and CT1 to inform RAN2 decision.
[bookmark: _Ref149900228][bookmark: _Hlk149745504]Proposal 4: RAN2 to down-select one option for Tx Profile indication granularity to AS-layer.
· Option 1: Per destination L2 ID (i.e., follow legacy SL DRX operation)
· Option 2: Per QoS flow (i.e., follow the carrier mapping rule)
[bookmark: _Ref149900229]Proposal 5: Send LS to SA2 and CT1 to inform RAN2 decision on Tx Profile indication granularity to AS-layer.
3. Conclusion
This contribution discusses the remaining CP issues on NR sidelink CA, and concludes with:
Proposal 1: RAN2 to confirm that for sidelink reception on multiple carriers in NR sidelink CA, reuse the LTE sidelink principle i.e., the UE may receive on multiple carriers for NR sidelink communication where RX pools are (pre)configured for multiple carriers.
Proposal 2: RAN2 to clarify that inter-PLMN reception on multiple carriers is out of Rel-18 scope and NOT supported in NR sidelink CA.
Proposal 3: Rely on clause 16.9.Y of the Stage 2 CR TS 38.300 to clarify that “the additional frequency list for sidelink CA operation is only used for V2X case in this release”.
Proposal 4: RAN2 to down-select one option for Tx Profile indication granularity to AS-layer.
· Option 1: Per destination L2 ID (i.e., follow legacy SL DRX operation)
· Option 2: Per QoS flow (i.e., follow the carrier mapping rule)
Proposal 5: Send LS to SA2 and CT1 to inform RAN2 decision on Tx Profile indication granularity to AS-layer.
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