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[bookmark: _Ref174151459][bookmark: _Ref189809556]In RAN1 #89, the following agreements were made:

Agreement:
· For RAN1, 3 use cases are considered for CA (Note that all use cases may not necessarily be supported):
· Parallel transmission of MAC PDUs (‘parallel’ means at the same or different transmission time, but on different carriers). The MAC PDU payloads are different. 
· Parallel transmission of replicated copies of the same packet (‘parallel’ means at the same or different transmission time, but on different carriers)
· FFS at which layer replication is done
· Capacity improvements from the receiver perspective
· Note: From the receiver’s perspective, simultaneous reception over multiple carriers is assumed. From a transmitter’s perspective, transmission occurs over a subset of the available carriers
· For example, capacity could be increased a UE transmits on a single carrier (which can be different for each UE), but receives over all carriers

Agreement:
· In rel. 15 V2X WI, PSCCH and its associated PSSCH are transmitted in same carrier. 
· This does not preclude the PSCCH to contain information about other carriers, as long as within the scope of the WID 

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. 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.
[bookmark: _GoBack]To prevent these issues, “sidelink synchronization anchor carrier” needs to be defined. For the group of sidelink component carriers (CCs), common synchronization source priority (pre)configuration is used. A synchronization reference selected for the sidelink synchronization anchor carrier is used for PSCCH/PSSCH transmission in any carrier within the group of sidelink CCs. SLSS/PSBCH transmission should be based on the synchronization reference selection on sidelink synchronization anchor carrier. When a UE selects a synchronization source in the sidelink synchronization anchor carrier, same SLSS/PSBCH needs to be transmitted to all carriers within the group of sidelink carriers for legacy UE’s synchronization procedure. If there is only rel. 15 UEs in some area, SLSS/PSBCH can be transmitted only in the sidelink synchronization anchor carrier for power efficiency. In other words, when there is no rel. 14 UE in a carrier and all the UEs in the carrier are rel. 15 UE that can use SLSS/PSBCH in another carrier (the anchor carrier), then SLSS/PSBCH does not need to be transmitted on the carrier, e.g., in order not to waste the transmit power. In a component carrier, SLSS/PSBCH transmission is configured by network or preconfigured for out-of-coverage. Note that this operation is already supported. If sync-configuration field is not provided since it is optional, there is no SLSS/PSBCH transmission. For different services or in regional boundary, there could be multiple sidelink synchronization anchor carriers. How many asynchronous CCs can be transmitted and received simultaneously depends on UE capability.
Proposal 1: Define sidelink synchronization anchor carrier. 
· For the group of sidelink component carriers, common synchronization source priority (pre)configuration is used.
· A synchronization reference selected for the “sidelink synchronization anchor carrier” is used for PSCCH/PSSCH transmission in any carrier within the group of sidelink component carriers.
· SLSS/PSBCH transmission should be based on the synchronization reference selection on sidelink synchronization anchor carrier. 
· For the group of sidelink component carriers, subframe boundaries and DFN numbers are aligned.
Proposal 2: In a component carrier, SLSS/PSBCH transmission is configured by network or preconfigured for out-of-coverage. Note that this operation is already supported.
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: Define sidelink synchronization anchor carrier 
· For the group of sidelink component carriers, common synchronization source priority (pre)configuration is used.
· A synchronization reference selected for the “sidelink synchronization anchor carrier” is used for PSCCH/PSSCH transmission in any carrier within the group of sidelink component carriers.
· SLSS/PSBCH transmission should be based on the synchronization reference selection on sidelink synchronization anchor carrier. 
· For the group of sidelink component carriers, subframe boundaries and DFN numbers are aligned. 
Proposal 2: In a component carrier, SLSS/PSBCH transmission is configured by network or preconfigured for out-of-coverage. Note that this operation is already supported.
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