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1. [bookmark: Proposal_Pattern_Length]Introduction
One of the topics for discussion as part of this WI is the support of carrier aggregation. In this regard, there was preliminary discussion in RAN2 in the last meeting and we made the following agreements [1]:
	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. 
Agreement:
Proposal 5	NR SL CA TX carrier (re)selection follows LTE CA solution, i.e., define 1) per-carrier-per-priority CBR threshold for carrier (re)selection, and 2) per-carrier-per-priority CBR threshold for carrier keeping. And final carrier selection is done based on the lowest CBR value across carriers. Where the priority is the LCH priority. 
FFS on unicast case. 
Agreement:
Proposal 1: Based on observation that section 6.1.2.12 of TS 24.587-v18.0.0 has captured V2X layer can be provisioned with service to frequency mapping for unicast. RAN2 assume it is applicable to PC5 unicast SL CA after link has been established. RAN2 notify SA2 this assumption and ask their input on identified questions.
Agreement:
RAN2 ask SA2 input on Question 1: According to TS 24.588, V2X layer is only provisioned with a mapping between service identifier and initial L2 address used for unicast. But service identifier is invisible to AS-layer, and the initial L2 ID will only be used in DCR and be replaced by a self-chosen L2 ID in PC5-S link establishment procedure. Then, after L2 ID changes, whether/how UE's AS layer can obtain the mapping between L2 ID and frequencies.
Agreement:
RAN2 ask SA2 input on Question 2: According to TS 24.587, PC5 unicast allows UEs to add/modify/remove V2X services/PC5 QoS flows to the same L2 ID pair. Then, given service info is invisible to AS layer, how can the UE ensure the modified V2X services to be transmitted only on the corresponding frequencies in the V2X layer?




In this contribution, we discuss the remaining open issues for support of NR sidelink CA operation and present our views. 
2. Discussion
One of the open issues from the last meeting is regarding the case of TX carrier (re)selection procedure in case of unicast operation. Specifically, it was left FFS whether the TX carrier reselection procedure and the LCP restriction based on CBR threshold principle (which is agreed to follow the LTE SL CA solution) shall be differentiated based on different cast types. In our understanding, at least for the case of groupcast/broadcast, the CBR threshold which are configured per carrier per priority for initial carrier selection and reselection can simply follow LTE way, i.e. based on service to frequency mapping. The V2X layer can configure specific carriers to be used for given L2 destination IDs for groupcast and broadcast. The question was raised about whether the same principle can be applied to unicast. In our understanding, the main issue is that during/after unicast connection establishment, the UE may self-assign a different L2 ID for that unicast link. Due to this change, the UE may not have a clear mapping of L2 unicast destination and carrier frequencies. However, we think that AS layer should be able to UE's AS layer should be able to track the mapping between the L2 DST ID and carriers if the L2 ID is changed. For instance, one way to handle this is via the PC5 link identifier which can “link” the old and new L2 IDs for a given unicast link. Another way this can be handled is UE implementation, whereby the AS layer can keep track of the changed L2 IDs after unicast connection establishment. Therefore, we think it is reasonable to extend the principle of TX carrier reselection procedure and LCP restriction based on CBR threshold principle for unicast as well (i.e. remove the FFS)
Observation 1: After unicast link establishment and L2 ID update, the AS layer can keep track of the changed L2 IDs, either by mapping to PC5 link identifier or by implementation to avoid ambiguity between service and initial vs changed L2 ID.
Proposal 1: RAN2 agrees to extend the principle of CBR based TX carrier (re-)selection procedure and LCP restriction based on CBR threshold for unicast.

The other FFS topic for discussion in RAN2 domain is where NR sidelink design differs from LTE, i.e. the use of flow based QoS design as opposed to per packet QoS design. Specifically, LTE sidelink packet duplication relied on the PPPR metric, which was an indication of the reliability requirement for a given packet and whether it needs to be duplicated or not. For NR sidelink, while a clear analogue exists between (default) priority level and PPPP [2], it is not immediately clear what PPPR can be substituted with. We think one way is to define a direct mapping of specific PQI values to whether or not sidelink packet duplication shall be performed. This essentially means that for a given QoS flow, only packets corresponding to a certain standardized PQI value shall be duplicated. This mapping can either be hard-coded in the specification or alternatively, (pre-)configured to the UE per DRB such that only packets corresponding to a configured PQI value shall be duplicated (which may offer more flexibility). Alternatively, the packet duplication can be based on specific Packet Error Rate (PER) values, since it more directly corresponds to the reliability requirement for a given QoS flow.
Proposal 2: RAN2 is proposed to discuss how to define criteria for NR SL packet duplication (i.e. to replace PPPR from LTE SL):
· Based on configured mapping of standardized PQI values, such that only packets belonging to QoS flow with specific PQI value shall be duplicated
· Based on configured mapping to specific Packet Error Rate (PER) values, such that packets belonging to QoS flow with PER lower than a (pre-)configured threshold shall be duplicated
3. Conclusion
[bookmark: _Hlk85555806][bookmark: _Hlk85205107]This contribution discusses details on support of SL carrier aggregation and makes the following observations and proposals:
Observation 1: After unicast link establishment and L2 ID update, the AS layer can keep track of the changed L2 IDs, either by mapping to PC5 link identifier or by implementation to avoid ambiguity between service and initial vs changed L2 ID.
Proposal 1: RAN2 agrees to extend the principle of CBR based TX carrier (re-)selection procedure and LCP restriction based on CBR threshold for unicast.
Proposal 2: RAN2 is proposed to discuss how to define criteria for NR SL packet duplication (i.e. to replace PPPR from LTE SL):
· Based on configured mapping of standardized PQI values, such that only packets belonging to QoS flow with specific PQI value shall be duplicated
· Based on configured mapping to specific Packet Error Rate (PER) values, such that packets belonging to QoS flow with PER lower than a (pre-)configured threshold shall be duplicated
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