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Introduction
In this contribution, we discuss the remaining issues for sidelink carrier aggregation.
Discussion  
PC5-RRC signalling
At RAN2 #121-bis e-meeting, the following agreement was made [1]. 
Agreements on SL CA configuration for GC/BC:
1: 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. 

At RAN2 #122 meeting, the following agreement was made [2]. 
Agreements on SL CA TX carrier (re)selection triggers, LCP impact, and CBR-based carrier:
1: Agreements made for GC/BC (RAN2#121bis-e) are also applicable for UC. TX carrier reselection is done among the carriers that peer UE also supports.

At RAN2 #123 meeting, the following agreement was made [3]. 
Agreements on SL CA before UC link is established:
1: SL CA is not applied before UC link is established. Will be included in the reply LS to SA2.

As described in the above agreements, PC5-S and PC5-RRC messages before PC5 RRC connection established are transmitted without sidelink carrier aggregation, e.g., only transmitted on a single carrier which the peer UE also supports. For data transmissions, the carriers are selected from candidate carriers which are configured by V2X layer for the L2 destination. However, for control message transmissions (e.g., PC5-S or PC5-RRC transmissions), how is the single carrier determined? In this case, a default single carrier may be preconfigured or configured for PC5-S or PC5-RRC message transmissions before PC5 RRC connection established.    
Proposal 1. Before PC5 RRC connection established, PC5-S and PC5-RRC messages may be transmitted on a default carrier preconfigured or configured. 

After PC5 RRC connection established, a carrier may be selected by the UE and accepted by the peer UE for PC5-RRC message transmissions, or any carrier may be selected for PC5-RRC message transmissions.  
Proposal 2. After PC5 RRC connection established, PC5-RRC messages may be transmitted on 
· a carrier selected for control message transmissions, or 
· any carrier selected based on carrier selection criteria. 

Sidelink PDCP duplication
At RAN2#121bis e-meeting, the following agreements were made [1].
Agreements on SL CA duplication:
1:  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.
2:  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.
3:  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.

At RAN2#122 meeting, the following agreements were made [2].
Agreements on SL CA criterion for packet duplication:
1:  SLRB configures whether PDCP duplication is used or not.
Agreements on SL CA PDCP duplication for SL SRB:
1:  Working assumption: SL CA/PDCP duplication is applied to PC5-RRC after SL link is established. FFS on exact time when it can be started.

For data transmission, PDCP duplication is enabled or not based on the SL RB configuration which is associated with a PC5 QoS flow(s) or QoS profile(s). For PC5-RRC message after PC5 RRC connection established, what is the condition for enabling PDCP duplication?
Proposal 3. RAN2 discuss the condition(s) enabling PDCP duplication for PC5-RRC messages after PC5 RRC connection established. 

QoS flow mapping to carriers
At RAN2#123, the following proposal was discussed, and no conclusion was made [3].
[bookmark: _Hlk146033698]Proposal 3: On how to implement the mapping from QoS flows to frequencies for UC SL CA, RAN2 down-select between the following 2 solutions with Table 1 into consideration. 
Solution 1: AS layer generates a subset of carriers among all QoS flows (i.e. “allowed SL carriers”) based on all mappings from QoS flows to frequencies from V2X layer.
Solution 2: AS layer rely on LCP restriction to ensure the correct carrier(s) are used for one MAC PDU.

In our view, finer candidate carrier allocation based on PC5 QoS flows may limit the flexibility of carrier selection and thus may result in undesired impact to system performance (e.g., lower throughput or lower performance due to fewer candidate carriers for a logical channel associated with a PC5 QoS flow). Therefore, logical channel(s) should be transmitted on one or more carriers selected from candidate carriers associated with a destination, as long as PC5 QoS flows associated with the same carriers are mapped to one sidelink radio bearer for a destination ID. 
Proposal 4. RAN2 to confirm that the SDAP layer maps only PC5 QoS flows associated with the same carriers (provided by V2X layer) to a sidelink radio bearer for a destination ID. 
Proposal 5. No enhancement for LCP, based on carrier mapping with QoS flows, is needed. 
Conclusion
[bookmark: _Hlk92772570]In this contribution, we discussed the remaining issues for sidelink carrier aggregation and concluded with the following proposals.
Proposal 1. Before PC5 RRC connection established, PC5-S and PC5-RRC messages may be transmitted on a default carrier preconfigured or configured. 
Proposal 2. After PC5 RRC connection established, PC5-RRC messages may be transmitted on 
· a carrier selected for control message transmissions, or 
· any carrier selected based on carrier selection criteria. 
Proposal 3. RAN2 discuss the condition(s) enabling PDCP duplication for PC5-RRC messages after PC5 RRC connection established. 
Proposal 4. RAN2 to confirm that the SDAP layer maps only PC5 QoS flows associated with the same carriers (provided by V2X layer) to a sidelink radio bearer for a destination ID. 
Proposal 5. No enhancement for LCP, based on carrier mapping with QoS flows, is needed. 
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