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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 discuss synchronization for sidelink carrier aggregation.  
Discussion
If independent synch source is selected between different carriers from a UE perspective, the subframe boundary is different between carriers and DFN number can be different as well. This is because synchronization signal subframe number and boundary can be different. 
If the DFN number is different even though the subframe boundaries are the same, the positions of the resources to be reserved semi-persistently between the carriers from a UE perspective can be shifted in some time instant. For instance, if the number or location of SLSS subframe is different between carriers, DFN number can be different even if subframe boundary is aligned. This will cause transmit power fluctuation in a certain carrier since in some subframe(s) simultaneous transmission is occurred, but in the other subframe(s) individual transmission can be occurred. If transmit power is fluctuated, sensing operation may be unstable. Furthermore, if the subframe boundary is not aligned between carriers, the transmit power will not be fully utilized because UE should take the overlapped region into consideration for transmit power calculation.
Observation 1: If independent synch source is selected between different carriers from a UE perspective, DFN number as well as subframe boundary can be different between carriers since synchronization signal subframe can be different between carriers.
Observation 2: If DFN number is not aligned, the positions of the resources to be reserved semi-persistently between the carriers from a UE perspective can be shifted even if the UE reserves a set of resources simultaneously between carriers in a certain time instant.
Observation 3: If the subframe boundary is different between carriers, the transmit power will not be fully utilized.
For efficient CA operation, a single synchronization reference should be used for all aggregated carriers. In other words working assumption in RAN1 #90bis should be confirmed. The following alternatives can be considered to select a single synchronization reference, 
Alt 1) UE selects the highest priority synchronization source among group of sidelink CCs as the its synchronization reference for all the sidelink CCs in the group.
Alt 2) UE selects synchronization source in (pre)configured synchronization reference carrier. Single synchronization reference carrier can be configured. UE should monitor and transmit SLSS in this carrier. 
Alt 3) Alt 1+alt 2: Network can configure multiple synchronization reference carriers. UE should monitor and transmit SLSS in these carriers. UE selects the highest priority synchronization source among (pre)configured synchronization reference carriers. 
Alt 1 needs simultaneous synchronization signal transmission and monitoring among multiple carriers. These will cause increase of UE implementation complexity. Alt 2 can reduce UE implementation complexity. For example, if a certain carrier is assigned for basic safety service, such a carrier can be set as a synchronization reference carrier, and rel. 14 UEs will also monitor the corresponding carrier, so rel. 15 UEs can co-exist without any problem. All aggregated carriers can be aligned to the synchronization reference carrier. In addition, this method can reduce the complexity of synchronization signal transmission and reception since rel. 15 UEs do not need to transmit and receive synchronization signal in the other carriers. Alt. 3 is a hybrid approach especially when Rel. 14 UEs are distributed to multiple carriers. In this case, network can configure multiple synchronization reference carriers and rel. 15 UEs needs to monitor and transmit SLSS/PSBCH in these multiple synchronization reference carriers. 
Proposal 1: For a single synch source selection for aggregated, downselect among the following alternatives,
Alt 1) UE selects the highest priority synchronization source among group of sidelink CCs as the its synchronization reference for all the sidelink CCs in the group.
Alt 2) UE selects synchronization source in (pre)configured synchronization reference carrier. Single synchronization reference carrier can be configured. UE should monitor and transmit SLSS in this carrier. 
Alt 3) Alt 1+alt 2: Network can configure multiple synchronization reference carriers. UE should monitor and transmit SLSS in these carriers. UE selects the highest priority synchronization source among (pre)configured synchronization reference carriers. 

Even if single synchronization source is selected, DFN number across aggregated carriers may not be aligned if the number and location of synchronization signals are different across aggregated carriers. If the synchronization reference carrier is configured, it is not necessary to transmit SLSS on other carriers. Although the actual SLSS transmission is not performed in the other carriers, to align the DFN number between the carriers, a “fake synchronization resources” need to be configured.
Proposal 2: To align DFN number across aggregated carriers, “fake synchronization resources” need to be configured.
Conclusion
This contribution discussed on synchronization for sidelink CA. The discussions can be summarized as follows:
Observation 1: If independent synch source is selected between different carriers from a UE perspective, DFN number as well as subframe boundary can be different between carriers since synchronization signal subframe can be different between carriers.
Observation 2: If DFN number is not aligned, the positions of the resources to be reserved semi-persistently between the carriers from a UE perspective can be shifted even if the UE reserves a set of resources simultaneously between carriers in a certain time instant.
Observation 3: If the subframe boundary is different between carriers, the transmit power will not be fully utilized.
Proposal 1: For a single synch source selection for aggregated, downselect among the following alternatives,
Alt 1) UE selects the highest priority synchronization source among group of sidelink CCs as the its synchronization reference for all the sidelink CCs in the group.
Alt 2) UE selects synchronization source in (pre)configured synchronization reference carrier. Single synchronization reference carrier can be configured. UE should monitor and transmit SLSS in this carrier. 
Alt 3) Alt 1+alt 2: Network can configure multiple synchronization reference carriers. UE should monitor and transmit SLSS in these carriers. UE selects the highest priority synchronization source among (pre)configured synchronization reference carriers. 
Proposal 2: To align DFN number across aggregated carriers, “fake synchronization resources” need to be configured.
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