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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);
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 timing alignment 
 Assuming in carrier aggregation scenario, the resource pool configuration and resource scheduling on the PC5 carrier is done by eNB through SIB and DCI, respectively. GNSS can be configured as synchronization source for PC5 carriers, and eNB as synchronization source for Uu carrier. Assuming the Uu carrier (eNB as synchronization source) is not synchronized to PC5 carrier (GNSS as synchronization source), there could be a timing difference between the Uu carrier and PC5 carrier, as shown in Figure 1.


Figure 1: Timing alignment between Uu carrier and PC5 carrier
The following potential issues are:
· Mismatch between SFN and DFN (Direct Frame Number). 
The frame number on PC5 carrier is based on DFN. If GNSS is configured as synchronization source for PC5 carrier, the DFN timing is aligned to GNSS timing. The configuration/scheduling of eNB is based on SFN, which is aligned to eNB timing. If there is timing difference between eNB and GNSS timing, there will be mismatch between SFN and DFN.
· Timing difference among unsynchronized Uu carrier and PC5 carrier will cause ambiguity in carrier aggregation use case 
If Uu carrier and PC5 carrier are not synchronized to each other, there will be a timing difference. The Uu carrier configures resource pools starting from SFN S+1, there is misalignment of less than a subframe, as shown in Figure 1. Also assume that DFN is the PC5 carrier baseline timing. The Uu carrier uses the timing of eNB will take DFN 0 as the first subframe of resource pool. Due to the mismatch in frame numbering, the Vehicle UE can’t execute crossing  carrier resource schedule.
· Radio resource pool sharing between mode 3 and mode 4 will not work 
The principles of resource selection and V2X communication in mode-3 and mode-4 are quite different. The seamless coexistence of two resource allocation modes (eNB-controlled and UE-autonomous) in the same timing require more considerations. If the timing difference among unsynchronized Uu carrier and PC5 carrier, the radio resource pool sharing between mode 3 and mode 4 will not work under timing difference among unsynchronized Uu carrier and PC5 carrier. 
Observation 1: If there is a timing difference between Uu carrier and PC5 carrier, there is a mismatch between SFN and DFN. There is a timing ambiguity for carrier aggregation use case.
Observation 2: Coordination between Uu carrier and PC5 carrier synchronized timing should be considered for Sidelink Carrier Aggregation to address the timing misalignment issue.
Proposal 1: Coordination between Uu carrier and PC5 carrier synchronized timing mechanism should be FFS. 
Conclusion
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Observation 1: If there is a timing difference between Uu carrier and PC5 carrier, there is a mismatch between SFN and DFN. There is a timing ambiguity for carrier aggregation use case.
Observation 2: Coordination between Uu carrier and PC5 carrier synchronized timing should be considered for Sidelink Carrier Aggregation to address the timing misalignment issue.
Proposal 1: Coordination between Uu carrier and PC5 carrier synchronized timing mechanism should be FFS. 
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