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Introduction
In RAN#89, the following agreements have been reached for CA on PC5.
Agreement:
· 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
Agreement:
· In rel. 15 V2X WI, PSCCH and its associated PSSCH are transmitted in same carrier. 
· This does not preclude the PSCCH to contain information about other carriers, as long as within the scope of the WID 

In [1], we discuss each of the agreed use cases that can be supported by CA functionality on PC5 and their respective solutions. In this contribution, we discuss the use CA framework with mode-3 resource allocation (i.e. network controlled) to enable the agreed use-cases. 
[bookmark: _Ref178064866]Discussion
According to mode-3 resource allocation for sidelink, eNB schedules the UE on sidelink carrier(s). The scheduling information is then signalled to the UE using DCI on the Uu-carrier and carrier indicator field (CIF) indicates the sidelink carrier to be used for PSSCH transmission. Therefore, it is to be noted that cross-carrier scheduling for PC5 may be interpreted in two different ways:
(1) [bookmark: _Ref489518813]Control information on Uu-carrier about the data transmission on PC5 carrier 
(2) [bookmark: _Ref489518823]Control information and its associated data information on different PC5 carrier. 
We believe that (1) is already supported in Rel.14 and does not require further enhancements. However, (2) may create backward compatibility issues. 
Cross-carrier scheduling between Uu and PC5 carriers is already supported and no further enhancements are necessary. 
In order to eliminate the backward compatibility issue for (2), i.e. cross-carrier scheduling between PC5 carriers, it was agreed in RAN1#89 that the PSCCH and its associated PSSCH are always transmitted in the same carrier, with the possibility of containing extra control information to link different PSSCH transmissions together. The advantage of linking the PSSCH transmissions is to allow combination of replicated data on the receiver side. However, the number of reserved bits in SA might not be sufficient to fully exploit the gains. Moreover, we believe (see [2]) that packet duplication at higher layers is the best way to realize ‘Parallel transmission of replicated copies of the same packet’ and this approach does not require any additional information in the respective SA.
No need to contain extra information in SA regarding data transmissions on different PC5 carriers.
Also, each sidelink component carrier may have different properties and channel conditions. Therefore, it is necessary that the congestion control procedures on each sidelink component carrier are considered independently using per transmission pool or carrier and per PPPP transmission parameters such as MCS ranges, RBs, transmission power etc. 
Congestion control procedures on each of the sidelink component carriers are to be considered independently.
Based on the above discussions, we propose the following:
The current mode-3 resource allocation procedures can be used in case of CA.
    
Conclusion
[bookmark: _In-sequence_SDU_delivery]In section 2 we made the following observations:
Observation 1	Cross-carrier scheduling between Uu and PC5 carriers is already supported and no further enhancements are necessary. 
Observation 2	No need to contain extra information in SA regarding data transmissions on different PC5 carriers.
Observation 3	Congestion control procedures on each of the sidelink component carriers are to be considered independently.
Based on the discussion in section 2 we propose the following:
Proposal 1	The current mode-4 resource allocation procedures can be used in case of CA without the need of any further specification work. 
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