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Introduction
In RAN #75 meeting [1], the following objective for carrier aggregation operation in PC5 of 3GPP V2X Phase2 work item is as follows:
	1. [bookmark: _GoBack]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);



In this contribution, we will further discuss the details of synchronization for V2X CA.
Details of V2X CA synchronization
For V2X CA, there are mainly two kinds of scenarios that should be considered as follows.
The first scenario is the timing of all component carriers is aligned, which is illustrated in figure 1. For example, all the V2X UEs work in the V2X dedicated band and GNSS is highest priority of synchronization source.


Figure 1: The synchronization scenario for component carriers with timing alignment
In this scenario, the legacy synchronization mechanism of single carrier can be reused in principle. For the UEs operating on multiple carriers, it can select the highest priority synchronization source among all the component carriers as its synchronization reference based on the current rules of Rel-14 V2X synchronization mechanism.
Then the accurate synchronization can be achieved in multiple component carriers and the subframe index in each carrier can be aligned.
Proposal 1: When the timing of all the component carriers is aligned, for the UEs operating on multiple carriers, it can reuse the Rel-14 synchronization mechanism, and select the highest priority synchronization source among all the component carriers as its synchronization reference.
The second scenario is the timing of component carriers cannot be aligned, which is illustrated in figure 2. For example, multiple bands are introduced and shared by both V2X communication and LTE communication. The component carriers are synchronized with different sources and there are timing errors among the component carriers.


Figure 2: The synchronization scenario for component carriers with timing errors
In this situation, the following problems are presented in the transmission and reception operations:
· The half-duplex impact as illustrated in figure 3;
· The emissions and TX power distribution as illustrated in figure 4;
· Dropping segmented packets as illustrated in figure 5;


Figure 3: The half-duplex impact


Figure 4: The emissions and TX power degradation


Figure 5: The dropping of the segmented packets
In this scenario, the legacy synchronization mechanism of single carrier can also be reused in principle while the component carriers which are timing alignment should perform the synchronization as a group. For the UEs operating on multiple carriers, in each group of carriers that can achieve the timing alignment, it can select the highest priority synchronization source among all the carriers in the same group as the synchronization reference, based on the current rules of Rel-14 V2X synchronization mechanism.
Proposal 2: When the timing of all the component carriers is not aligned, separate synchronization is performed in each group of carriers, and each group of carriers is timing alignment. In each group of carriers, the synchronization mechanism in proposal 1 can be reused. 
Conclusion
In this contribution, we have the following observation and proposals:
Proposal 1: When the timing of all the component carriers is aligned, for the UEs operating on multiple carriers, it can reuse the Rel-14 synchronization mechanism, and select the highest priority synchronization source among all the component carriers as its synchronization reference.
Proposal 2: When the timing of all the component carriers is not aligned, separate synchronization is performed in each group of carriers, and each group of carriers is timing alignment. In each group of carriers, the synchronization mechanism in proposal 1 can be reused. 
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