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1 Introduction

In RAN1#90bis meeting, V2X CA was discussed with the following working assumptions [1]:
Working assumption:

· For a given MAC PDU, RAN1 assumes that a single carrier is provided by higher layer for its transmission. 

· From RAN1 perspective, the following factors can be taken into account for TX carrier selection.  

· CBR

· UE capability (e.g. number of TX chains, implementation related aspects such as power budget sharing capability, TX chain retuning capability)

· For a given MAC PDU, a single carrier is used for transmission and potential retransmission of this MAC PDU.

· From RAN1 perspective, once a carrier is selected, the same carrier is used for all MAC PDUs of the same sidelink process at least until resource reselection is triggered for that same sidelink process based on Rel-14 triggering conditions. 
· Note that the UE is not precluded to switch transmission chains between component carriers for different sidelink processes

Working assumption:

· From the transmitting UE perspective, a single synchronization reference is used for all aggregated carriers

· When a UE transmits multiple MAC PDUs on multiple carriers, timing on all transmission carriers is aligned

In this contribution we will focus on the discussion of synchronization of sidelink CA.  
2 Discussions 
In Rel-14 each sidelink carrier frequency can be (pre-)configured to prioritize either eNB or GNSS as synchronization reference, and UE selects synchronization reference based on the prioritized sync reference type, the coverage status on the sidelink carrier and the availability of sync references [2]. If the same mechanism is reused for Rel-15 sidelink CA, sidelink carriers may use different timing references, which may result in misaligned SFN and subframe boundary on different carriers. This may cause negative impact on the UE and the system if some carriers belonging to the same band. As carriers belonging to the same band may be subject to half duplex restriction, the misalignment among intra-band carriers may increase the half duplex loss. Furthermore, transmission in one carrier may have intra-band emission to other intra-band carriers, if subframes of the carriers are not aligned, more subframes can be interfered, as shown in Figure 1. 
Even for the carriers belonging to different bands, UE may share single Tx/Rx chain on multiple carriers by Tx/Rx chain switching, if the SFN and subframe boundary of these carriers are aligned, UE implementation complexity can be reduced. Hence the timing references for all sidelink CCs configured to a UE are preferably identical. 
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Figure 1 Misalignment between different intra-band carriers may increase intra-band emission interference and half duplex restriction
Proposal 1:

· Confirm the working assumption that a single synchronization reference is used for all aggregated carriers.
For this purpose, the prioritized sync reference type (i.e. typeTxSync or syncPriority) (pre-) configured for all sidelink CCs should be the same. Additionally, one UE may be interested in services transmitted on multiple carriers, hence it should be able to receive simultaneous on all the interested carriers. In order to avoid interference to Uu operation and ensure the performance of sidelink, when UE selecting the single sync reference it should take into account its coverage status on sidelink CCs shared with Uu, prioritized sync type, and available sync references on all interested sidelink CCs.
Proposal 2:

· Same prioritized sync reference type should be (pre-)configured for all aggregated carriers;
· UE should follow the rules below to select the single sync reference for all CCs:
· In case of one of the sidelink CCs is PCell, SCell, or Serving cell of the UE and prioritized sync type is eNB, then the UE should select the PCell, SCell, or a Serving cell as the sync reference for all sidelink CCs;
· In case of UE can detect reliable GNSS and prioritized sync type is GNSS, then UE should select GNSS as sync reference for all sidelink CCs;

· In other cases, UE can select one sync reference UE with highest priority from one of interested sidelink CCs as the sync reference for all sidelink CCs. For a given prioritized sync type, sync reference priority order defined in Rel-14 should be reused. 
Resource pool for V2X is configured on top of a logical subframe set, and the number and location of the subframes within the logical subframe set are dependent on the number/location of SLSS subframes and reserved subframes. Typically, both mode 3 and mode 4 V2X UE transmit semi-persistently due to the periodic characteristics of V2X traffic. The resource reservation interval or SPS periodicity is interpreted as the number of logical subframes as well.  On the other hand, as discussed in [2], UE may prefer to transmit simultaneously in multiple carriers if these carriers are subject to half duplex restriction, and it may also prefer to transmit on different subframes in multiple carriers if these carriers are sharing one transmit chain. From this point of view, the relative location in time domain of transmission resources in different carriers is preferable to keep unchanged. 
Consider UE with only one transmit chain as an example. At resource selection, it selects two resources on subframe n and n+1 in carrier A and carrier B respectively, hence UE can transmit on both resources by transmit chain switching; if UE use same reservation interval 100 on both carriers; and due to different logical subframe distribution on the two carriers, 100 logical subframes corresponds to 101 physical subframes on carrier A, but 100 physical subframes on carrier B; then after 1 reservation interval the reserved resources on the two carriers may collide on the same subframe n+101, consequently UE has to drop one transmission.
Hence, to simplify UE implementation the number and location of SLSS transmission subframes and number of reserved subframes configured on multiple sidelink CCs for a UE should be the same.

Proposal 3:

· The number and location of SLSS transmission subframes and number of reserved subframes configured on multiple sidelink CCs for a UE should be the same.

The number of Tx chains installed on the UE may be less than the maximum number of configured sidelink CCs, hence UE cannot transmit SLSS on all sidelink CCs if SLSS transmission subframes on all sidelink CCs are aligned. But if the UE only transmits SLSS on part of the configured sidelink CCs, Rel-14 UE may not be able to receive sidelink transmission on the CCs without SLSS. Hence, it is preferable that UE can transmit SLSS and PSBCH on all sidelink CCs on which SLSS/PSBCH transmission conditions are satisfied, and it can drop SLSS/PSBCH transmission on CCs associated with lower priority services in case of number of Tx chains is limited.
Proposal 4:

· UE should transmit SLSS and PSBCH on all sidelink CCs on which SLSS/PSBCH transmission conditions are satisfied, and it should drop SLSS/PSBCH transmission on CCs associated with lower priority services in case of number of Tx chains is limited.
3 Conclusions
In this contribution, we provide our views on synchronization for V2X CA. we have following proposals: 
Proposal 1:

· Confirm the working assumption that a single synchronization reference is used for all aggregated carriers.
Proposal 2:

· Same prioritized sync reference type should be (pre-)configured for all aggregated carriers;
· UE should follow the rules below to select the single sync reference for all CCs:
· In case of one of the sidelink CCs is PCell, SCell, or Serving cell of the UE and prioritized sync type is eNB, then the UE should select the PCell, SCell, or a Serving cell as the sync reference for all sidelink CCs;

· In case of UE can detect reliable GNSS and prioritized sync type is GNSS, then UE should select GNSS as sync reference for all sidelink CCs;

· In other cases, UE can select one sync reference UE with highest priority from one of interested sidelink CCs as the sync reference for all sidelink CCs. For a given prioritized sync type, sync reference priority order defined in Rel-14 should be reused. 
Proposal 3:

· The number and location of SLSS transmission subframes and number of reserved subframes configured on multiple sidelink CCs for a UE should be the same.

Proposal 4:

· UE should transmit SLSS and PSBCH on all sidelink CCs on which SLSS/PSBCH transmission conditions are satisfied, and it should drop SLSS/PSBCH transmission on CCs associated with lower priority services in case of number of Tx chains is limited.
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