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[bookmark: OLE_LINK11]At the RAN1#89 meeting, the following agreements were reached for CA of Rel-15 sidelink [1]: 
· For RAN1, 3 use cases are considered for CA (Note that all use cases may not necessarily be supported):
· Parallel transmission of MAC PDUs (‘parallel’ means at the same or different transmission time, but on different carriers). The MAC PDU payloads are different. 
· Parallel transmission of replicated copies of the same packet (‘parallel’ means at the same or different transmission time, but on different carriers)
· FFS at which layer replication is done
· Capacity improvements from the receiver perspective
· Note: From the receiver’s perspective, simultaneous reception over multiple carriers is assumed. From a transmitter’s perspective, transmission occurs over a subset of the available carriers
· For example, capacity could be increased a UE transmits on a single carrier (which can be different for each UE), but receives over all carriers
In this contribution, we discuss if any enhancements are needed to support CA on PC5 with mode 3.
Support on CA on Uu in Rel-14
In Rel-14, CA on Uu is supported. At RAN1#85, the following was agreed:
· Support cross carrier scheduling for sidelink SPS and dynamic scheduling for V2V with mode-1
· PC5-based V2V design will support the multiple-operator scenario but not be optimized for it.
In order to support cross carrier scheduling, there is a 3-bit carrier indicator to indicate on which carrier the grant applies. 
This signaling can be used to schedule up to 8 PC5 carriers.
Observation: DCI format 5A can support CA on PC5 by cross-scheduling up to 8 PC5 carriers
One limitation is that at the moment, the DCI format 5A can only schedule on PC5 carriers. In cases where carrier aggregation is used on both the Uu and PC5, it might be beneficial to assign V2X resources on either the PC5 carrier or the cellular carrier. In such a case, the 3-bit CI field might be limited since only 8 carriers can be addressed at a given time. If this is not enough, there are two options to overcome this limitation:
· Option 1: increase the size of the carrier indicator field
· Option 2: put some limitations on which carriers can be used: for instance, a V2X UE could be restricted to e.g., at most 2 Uu carriers, and 6 PC5 carriers
Option 1 offers the maximum flexibility. However, DCI format 5A was designed to be the same size as DCI format 0. For some configurations, increasing the CI field to 4 bits might make the size of DCI format 5A larger than DCI format 0. Thus, at least for some cases, the V2X UE would need to search for two different DCI sizes (potentially 3, depending on the transmission mode on Uu).
Option 2 is a little bit more restrictive, but can be worked out easily. The set of carriers can be modified at any time with semi-static signaling. Thus, all carriers can still be addressed, although with some restriction about which eight carriers can be used at a given time. Thus, we have a preference for option 2. Note that it requires that the set of carriers to include both Uu and PC5 carriers. This may require some standardization work in RAN2. In any case, RAN1 needs to inform RAN2 of the decision to modify the CI field.
Proposal 1:
· The CI field in DCI format 5A can indicate carriers that are either Uu or PC5 carrier
· Inform RAN2 of the decision so that they can modify the definition of the set of available carriers
[bookmark: _Ref129681832]Conclusions
In this contribution, we discuss how to support CA with mode-3 resource allocation for V2X. The following observation and proposal are made: 
Observation: DCI format 5A can support CA on PC5 by cross-scheduling up to 8 PC5 carriers
Proposal 1:
· The CI field in DCI format 5A can indicate carriers that are either Uu or PC5 carrier
· Inform RAN2 of the decision so that they can modify the definition of the set of available carriers
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