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At RAN #75, a new WI for 3GPP V2X Phase 2 was approved [1]. Carrier aggregation on PC5 will be supported: 
1.	Specify solutions for the following PC5 functionalities, which can co-exist in the same resource pools as Rel-14 functionality and use the same scheduling assignment format (which can be decoded by Rel-14 UEs), without causing significant degradation to Rel-14 PC5 operation compared to that of Rel-14 UEs: [RAN1, RAN2, RAN4]
a)	Carrier aggregation (up to 8 PC5 carriers);
At the last RAN1#89 meeting, the following agreements were reached for CA of Rel-15 sidelink for V2X [2]: 
· 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

According to the objects of WI for 3GPP V2X Phase 2, in this contribution, we will focus on the discussion for timing misalignment issue for carrier aggregation in the V2X communications with different reference timings from eNB and GNSS. And we should be considered and handled for V2V communications to address the timing misalignment issue between eNB and GNSS synchronization sources.
Discussion on Synchrnonization Aspects for Sidelink Carrier Aggregation 
In LTE R14, three types of synchronization sources GNSS, eNB and UE (deriving timing from GNSS, eNB, other UEs) can be used for sidelink synchronization on V2V carrier. The support of SLSS based synchronization is up to UE capability, The V2X capable UE is expected to support at least GNSS and eNB as a synchronization reference.
For carrier aggregation up to 8 PC5 carriers, to consider the synchronization issues of the different carriers, the synchronization offset of different carriers should be focused on. If the synchronization source is performed independently in each carrier, it may be caused by the different synchronization configuration in the different carrier, and there would be timing misalignment among different carriers. The direct effect is that the subframes in different carriers cannot be aligned. For this reason, we should discuss the synchronization protocol for sidelink carrier aggregation. 
Synchronized Sidelink Carrier Aggregation for V2X
For multi-carrier sidelink operation, it should be get benefits to synchronize all sidelink CCs. It can simplify UE implementation and improve the overall system performance in sidelink V2V communication. For synchronized sidelink component carries, common timing reference and synchronization source priority rules should be used across multiple sidelink CCs. For considering the forward compatible for Rel-14 V2X UE, some carriers will be used by both Rel-14 and Rel-15 V2X UEs. As defined in Rel-14, the synchronization reference source will be independently (pre-) configured per carrier according to the operators requirements. The synchronization procedure for sidelink CA also needs to be defined carefully. Hence, in order to support the forward compatible for Rel-14 V2X UE and simplify UE implementation and improve the overall system performance in sidelink. Thus, the comment time reference and synchronization source should be used in sidelink CCs. The comment synchronization reference source can be used to synchronize in time and frequency for all CCs. 
Proposal 1: Common synchronization source and synchronization source selection rules should be used for support all sidelink component carriers. 
Proposal 2: The common synchronization source priority (pre)configuration can be used. 
Proposal 3: Rel-15 V2X UE s should be allowed to transmit the SLSS/PSBCH on the every carrier, the anchor carrier should be provided SLSS for group carrier. 
The Doppler shift impact of Sidelink CA
Considering the V2X UE with Sidelink CA work at the high relative speed [3]. The Doppler shift should be considered with different frequency bands. Assuming the Sidelink CA component carriers are aggregated in different frequency bands, the Doppler shift will impact the system performance. In Rel-14 V2X UE, the large Doppler shift is not handle well. Hence, the impact of Doppler shift on the sidelink CA should be further study. 
Proposal 4: The impact of Doppler shift on the sidelink CA synchronization should be FFS.

Conclusion
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Proposal 1: Common synchronization source and synchronization source selection rules should be used for support all sidelink component carriers. 
Proposal 2: The common synchronization source priority (pre)configuration can be used. 
Proposal 3: Rel-15 V2X UE s should be allowed to transmit the SLSS/PSBCH on the every carrier, the anchor carrier should be provided SLSS for group carrier.
Proposal 4: The impact of Doppler shift on the sidelink CA synchronization should be FFS.
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