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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-bis meeting:
- For UEs operating with CA
▪ 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.

▫ Rel. 14 RRC signalling is not sufficient.
▫ Include an RRC parameter to introduce such mechanism.
∙ A Rel.15 UE using the carrier without CA does not apply this parameter.
∙ It is up to RAN2 to design the signalling to support this feature.

- The working assumption from RAN1#92 is confirmed with following corrections.
▪ The UE is configured one of the following options based on UE capability:

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
▪ Each option is an independent UE capability.
▪ On top of this, Release-14 configuration applies to each carrier individually.
- For the case of limited TX capabilities, for UE SLSS transmission, it is up to UE implementation on which synchronization carrier(s) from Set B UE transmits SLSS.

▪ The above applies for the case when SLSS is transmitted on all carriers from Set-B.
- PSBCH content other than bandwidth, TDD configuration, reserved bits are generated following the Rel. 14 procedure following the selected synchronization reference.
▪ Note if there is an issue with reserved bits, it will be addressed in RAN1#93.

- SLSS ID is derived from the selected synchronization source.
- When synchronization is lost, synchronization carrier reselection is up to UE implementation.
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 details on synchronization related to PSBCH content
One remaining issues on synchronization for CA in V2X Phase 2 is PSBCH contents. As agreed, PSBCH content other than bandwidth, TDD configuration, reserved bits are generated following the Rel-14 procedure following the selected synchronization reference. However, there is an issue with reserved bits, especially for resource pool sharing between mode-3 UEs and mode-4 UEs.
For resource pool sharing between mode-3 UEs and mode-4 UEs, following options are considered with discussion in RAN1#92-bis meeting [2].
- Option 1: To enable Mode-3 UE to do sensing/measurement and report to network on the sensing result, in order for network scheduler to be aware of the interference environment.
▪ Option 1-1: Sensing reusing Mode-4 sensing mechanism, and reporting S-RSSI on each subframe in previous [x]ms.
▪ Option 1-2: Sensing reusing Mode-4 sensing mechanism, and reporting a bitmap based on S-RSSI threshold in previous [x]ms.
▪ Option 1-3: If eNB allocated resource is collided with Mode-4 UE, Mode-3 UE sends SR.
- Option 2: No additional specification work to support resource pool sharing between Mode-3 UE and Mode-4 UE in RAN1.
- Option 3: Use 1 reserved bit in SCI-1 to indicate Mode-3 UE, then Rel-15 Mode-4 UE can avoid to select occupied resource of Mode-3 UE.
Among 3 options, option 1 could have best performance improvement with resource pool sharing between mode-3 UEs and mode-4 UEs. However, option 1 needs new singling for request of sensing measurements and/or reporting of measurement results. For this, there could be signalling overhead and latency related issues, and it is up to RAN2.    

Between option 2 and option 3, option 3 could have some benefits in the case of co-existence of Rel-15 mode-3 UEs and Rel-15 mode-4 UEs with the same resource pool. It enables dynamic resource pool sharing between mode-3 UEs and mode-4 UEs, and minimize the number of resource pools. In the case of resource pool sharing between Rel-15 mode-3 UEs and Rel-15 mode-4 UEs, a higher priority on Rel-15 mode-3 UEs should be guaranteed, if not, there is no performance improvement by resource pool sharing between mode-3 UEs and mode-4 UEs. 
Therefore, to enable more protection to Rel-15 mode-3 UEs by higher priority with dynamic manner, 1 reserved bit in SCI-1 could be used, and Rel-15 mode-4 UEs can avoid to select occupied resource of Rel-15 mode-3 UEs.

For PSBCH contents, 1 reserved bit in SCI-1 could be used to indicate mode-3 UEs for resource pool sharing between mode-3 UEs and mode-4 UEs. Otherwise, just follow Rel-14 contents and procedure for backward-compatibility.
Proposal 1:
For PSBCH contents
- 1 reserved bit in SCI-1 could be used to indicate mode-3 UEs for resource pool sharing between mode-3 UEs and mode-4 UEs.
- Otherwise, Rel-14 contents and procedure are used for backward-compatibility.
3. Conclusion

In this contribution, we discussed remaining details on synchronization related to PSBCH content, and provide our views with following our proposals.
Proposal 1:
For PSBCH contents
- 1 reserved bit in SCI-1 could be used to indicate mode-3 UEs for resource pool sharing between mode-3 UEs and mode-4 UEs.

- Otherwise, Rel-14 contents and procedure are used for backward-compatibility.
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