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1 Introduction

In RAN1#92 meeting, synchronization for V2X CA was discussed with several agreements/working assumptions as below [1]:
Agreement: 

· 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. 
Agreement:

· 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. 

Agreement: 

· 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.

Agreement: 

· 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

· FFS how to ensure the above when using preconfiguration.
Working Assumption: 

· 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 downselect between the two options. 
In this contribution the open issues on synchronization in sidelink CA will be discussed.  
2 Discussions 
Sync reference priority rule  

The following agreement was made for sync reference selection in the last meeting:

· 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. 
In the agreement, it is assumed that sync reference priority defined in Rel-14 for one carrier case can be directly applied to multiple sync reference carrier case. However, according to [2], sync reference priority is also related to coverage status of the UE. E.g. when GNSS is prioritized sync reference type and UE cannot detect GNSS, if the UE is in coverage (in coverage on the sidelink communication carrier or the sidelink communication carrier is included in v2x-InterFreqInfoList), UE directly synchronized to GNSS is highest priority; but if the UE is out of coverage, UE directly synchronized to eNB can be highest priority. When there are multiple sync carriers, UE coverage status on different carriers may be different, in this case the sync reference priority for the UE is ambiguous. In order to avoid the potential impact on cellular operation and the ambiguity on sync reference priority, UE should follow the priority rule for in coverage case if UE is in coverage on at least one of sync carriers in Set-B.
Proposal 1:

·  When UE selecting sync reference from more than one potential sync carriers in Set-B, UE should follow the priority rule for in coverage case if UE is in coverage on at least one of potential sync carriers.
Configuration of non-sync carriers 

According to the initiation conditions specified in [2] for SLSS transmission, if UE is in coverage on the carrier for V2X sidelink communication, or the carrier for V2X sidelink communication is included in v2x-InterFreqInfoList, SLSS transmission will not be triggered if networkControlledSyncTx and syncTxThreshIC are not configured even though SLSS resources are configured. That is SLSS transmission can be disabled even though SLSS resources are configured on a carrier. 
As to the UE using SL-V2X-Preconfiguration, SLSS transmission cannot be disabled if SLSS resources are configured and UE selects GNSS as the synchronization reference source. Hence, for the UE using pre-configuration, it should only aggregate carriers with same pre-configured SLSS resources.
Proposal 2:

·  For the UE using pre-configuration, it should only aggregate carriers with same pre-configured SLSS resources.
Carriers for SLSS transmission

According to the working assumption made in the last meeting, UE can be configured to transmit SLSS on only one carrier form Set-B (Option 1) or on all carriers in from Set-B (Option 2). The benefit of Option 1 is not clear, however it can obviously introduce backward compatible issue. Since if a Rel-15 UE transmits messages targeting at Rel-14 UE on a carrier, but it does not transmit SLSS there, Rel-14 UE may fail to receive the necessary messages. From this point of view, it is desirable that UE transmit LSS on all carriers from Set-B (at least transmit SLSS on carriers where messages for Rel-14 UE are transmitted).
Proposal 3:

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

It was agreed that number and location of SLSS resources is the same in all aggregated carriers, hence UE may not be able to transmit SLSS on all sidelink CCs if UE Tx capabilities are limited. In this case, UE should select a set of carriers for SLSS and PSBCH transmission in a way that UE support simultaneous transmission on all the carriers in the set and the number of carriers in the set is maximized.
Proposal 4:

· In case of limited Tx capability, UE should select a set of carriers for SLSS and PSBCH transmission in a way that UE support simultaneous transmission on all the carriers in the set and the number of carriers in the set is maximized.
Triggering condition, SLSS ID and PSBCH contents
In sidelink CA a UE may use one carrier as sync reference for all other aggregated carriers, and the sync reference carrier may not be changed until sync reference lost. If the selected sync reference type is a cell, Rel-14 mechanism for triggering of SLSS/PSBCH transmission can be reused. However, if the selected sync reference type is UE, the S-RSRP measured on the sync reference carrier may not be used to trigger SLSS/PSBCH transmission on another carrier. Since it may happen that S-RSRP measured on the sync reference carrier is higher than the threshold, but there is no reliable sync reference on another carrier. In order to simply the specification work and meanwhile guarantee system performance, if a UE selects a UE on one carrier as sync reference, it should transmit SLSS/PSBCH on all other carriers regardless of the S-RSRP condition. 

Proposal 5:

· If a UE selects a UE on one carrier as sync reference, it should transmit SLSS/PSBCH on all other carriers regardless of the S-RSRP condition.
In the current specification, if UE selects another UE as synchronization reference, when transmitting SLSS and PSBCH it determines the SLSS ID and contents of PSBCH based on the SLSS ID and PSBCH contents of the sync reference UE. This procedure may also be problematic if the synchronization reference UE is on a different carrier. Specifically, If UE transmitting SLSS and PSBCH on carrier A based on a selected synchronization reference UE on carrier B, the SLSS ID is same as or 168 larger than the received SLSS, but the derived SLSS ID may be different from the SLSS ID configured on carrier B; and it sets the bandwidth field reserved bit field in PSBCH to the value as in received PSBCH, while the bandwidth and reserved bits of the two carriers may be different also. To avoid the issues, when UE transmits SLSS/PSBCH based on a synchronization reference UE on another carrier, it should determine SLSS ID and set PSBCH according to the (pre-)configurations on the carrier where SLSS/PSBCH to be transmitted.
Proposal 6:

· If UE transmits SLSS/PSBCH based on a synchronization reference UE on another carrier, it should determine SLSS ID and set PSBCH according to the (pre-)configurations on the carrier where SLSS/PSBCH to be transmitted.
3 Conclusions
In this contribution, we provide our views on open issues in synchronization for V2X CA. we have following proposals: 
Proposal 1:

· When UE selecting sync reference from more than one potential sync carriers in Set-B, UE should follow the priority rule for in coverage case if UE is in coverage on at least one of potential sync carriers.
Proposal 2:

·  For the UE using pre-configuration, it should only aggregate carriers with same pre-configured SLSS resources.

Proposal 3:

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

Proposal 4:

· In case of limited Tx capability, UE should select a set of carriers for SLSS and PSBCH transmission in a way that UE support simultaneous transmission on all the carriers in the set and the number of carriers in the set is maximized.
Proposal 5:

· If a UE selects a UE on one carrier as sync reference, it should transmit SLSS/PSBCH on all other carriers regardless of the S-RSRP condition.
Proposal 6:

· If UE transmits SLSS/PSBCH based on a synchronization reference UE on another carrier, it should determine SLSS ID and set PSBCH according to the (pre-)configurations on the carrier where SLSS/PSBCH to be transmitted.
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