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1. Introduction

For 3GPP V2X Phase 2 to provide further V2X services as captured in TR 22.886, the feasibility and gain of PC5 operation with carrier aggregation(up to 8 PC5 carriers) is one of main issues as approved with work item in RAN plenary #75.  
For the carrier aggregation in V2X Phase 2, the issues related synchronization was agreed as below [1].
Agreements the RAN1#92 meeting:
- Working assumption is confirmed that, from the perspective of the receiving UE, a single synchronization reference is used for reception of all aggregated carriers at a given time.
- If two or more potential synchronization carriers are present in Set-B, select the carrier in Set-B with highest Rel-14 priority sync reference. Carrier is not reselected unless synchronization is lost. Rel-14 procedure applies to the selected carrier.

-
A UE may assume that the configuration for sync reference priority is the same across all the aggregated carriers in CA.
- It is RAN1 understanding that the DFN value is common to all aggregated carriers.

- RAN1 assumes that the DFN offset value is common to all aggregated carriers from a UE point of view.
- UE may assume number and location of SLSS resources is the same in all the aggregated carriers.

- RAN1 assumes a UE may be configured a non-synchronization carrier by defining the location of the SLSS resources and by configuring the UE to not transmit SLSS on that carrier.
▫ Check until RAN1#92bis whether the existing signaling is sufficient for this
Working Assumptions at the RAN1#92 meeting:
- The UE is configured one of the following options:
1. SLSS is transmitted (based on Rel-14 procedure) on selected sync carrier from Set-B
2. SLSS is transmitted on all carriers from Set-B
▪ FFS until RAN1#92bis: how to handle limited TX capabilities (within the constraint that SLSS must at least be transmitted on the selected sync carrier), and details such as SLSS id, PSBCH contents, etc.
- Each option is an independent UE capability

- On top of this, Release-14 configuration applies to each carrier individually

- After conclusion on the above FFS point, consider whether it is possible to down-select between the two options.

In this contribution, we will discuss remaining issues on synchronization for CA in V2X Phase 2 based on above agreements and working assumptions, and provide our views.

2. Remaining issues on synchronization for CA in V2X Phase 2
One main remaining issues on synchronization for CA in V2X Phase 2 is whether SLSS is transmitted on selected sync carrier from Set-B or transmitted on all carriers from Set-B. 
It could be better that SLSS is transmitted on all carriers from Set-B by considerations with co-existence of Rel-14 UEs. Rel-14 UEs also use one of synchronization sources, i.e., could be synchronized GNSS, eNB or other UE. For carriers with co-existence of both Rel-14 UE(s) and Rel-15 UE(s), the Rel-14 UE could not obtain any synchronization from Rel-15 UE if SLSS is not transmitted on all carriers from Set-B. 
WID for V2X Phase 2 approved in RAN plenary #75, the main principle of all objectives is maintaining backwards compatibility, and it has highest priority. Any problem of synchronization for the Rel-14 UE in the case of co-existence between Rel-14 UE(s) and Rel-15 UE(s) could be significant performance degradation. Therefore, SLSS should be transmitted on all carriers for Re1-15 UE with considerations of co-existed Rel-14 UE(s) to provide synchronization information to the Rel-14 UE.
Proposal 1:
For CA in V2X phase 2
- SLSS is transmitted on all carriers from Set-B.
The other issue is how to handle limited TX capabilities when SLSS is transmitted on all carriers from Set-B. The number of Tx chains for an UE could be less than the number of synchronization carriers in Set-B. In this case, the UE could not transmit SLSS on all carriers in Set-B even though it is agreed that SLSS is transmitted on all carriers from Set-B, e.g. low transmission power in case of simultaneous SLSS if SLSS transmission subframes on all carriers from Set-B are aligned.
However, as mentioned above, the backwards compatibility issues(i.e., Rel-14 UE could not receive sidelink transmission without SLSS) could be occurred if the UE only transmits SLSS on part of sync carrier within the Set-B. 
Therefore, in the case of limited TX capabilities, the carrier within a Set-B synchronized with synchronization source having lower priority should drop SLSS/PSBCH transmission. If the priority is the same, it could be implementation issue how to drop sync carrier within the Set-B. And, except dropped sync carrier(s) within the Set-B, all the other sync carriers could transmit SLSS/PSBCH with SLSS id and PSBCH contents based on highest priority synchronization source with the same procedure to Rel-14.
Proposal 2:
In the case limited TX capabilities
- The carrier within a Set-B synchronized with synchronization source having lower priority should drop SLSS/PSBCH transmission.

- If the priority is the same, it could be implementation issue how to drop sync carrier within the Set-B.

- Non-dropped sync carriers could transmit SLSS/PSBCH with SLSS id and PSBCH contents based on highest priority synchronization source with the same procedure to Rel-14
3. Conclusion

In this contribution, we discussed remaining issues on synchronization for CA in V2X Phase 2, and provide our views with following our proposals.
Proposal 1:
For CA in V2X phase 2

- SLSS is transmitted on all carriers from Set-B.

Proposal 2:
In the case limited TX capabilities
- The carrier within a Set-B synchronized with synchronization source having lower priority should drop SLSS/PSBCH transmission.

- If the priority is the same, it could be implementation issue how to drop sync carrier within the Set-B.

- Non-dropped sync carriers could transmit SLSS/PSBCH with SLSS id and PSBCH contents based on highest priority synchronization source with the same procedure to Rel-14
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