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[bookmark: OLE_LINK11]At the last RAN1#90bis meeting, the following working assumption were reached for CA on the sidelink for V2X [1]: 
· 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
At the last meeting, there were discussions on the wording in the WA, and on whether it should be “single synchronization reference” or “common synchronization reference.” We first discuss this issue. We then discuss how, and where (which carriers) to transmit the SLSS signals on the sidelink.
Discussion
Working assumption wording
If the UE directly synchronizes to the GNSS or eNB, from the UE side, a single synchronization reference means all the aggregated sidelink carriers have a ‘common’ synchronization reference, either eNB or GNSS. However, as shown in Figure 1, two UEs could be eNB-synchronized, but to two different eNBs. In such a case, the UEs would have to use the same timing (this is the essence of the WA), but they would use a different synchronization source. Hence, we think that replacing ‘single’ by ‘common’ in the WA would make for a better wording.


Figure 1:  different UE synchronizes to different eNB
From the above discussion, we have the following proposals as: 
Proposal 1: confirm the working assumption with the following revision as: 
· From the transmitting UE perspective, a  common 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
SLSS selection
The second issue to discuss is how, and where the SLSS is transmitted.
SLSS selection for sidelink CA:
When a UE is not directly synchronized to an eNB or GNSS, the UE has to synchronize with another UE. However, as defined in Rel-14, different UEs may have different synchronization reference and priority. In that case, the SLSS to select and use for synchronization is unclear. There are several different options:
· Option 1: there is an anchor carrier (denoted as CC 0) for the synchronization   reference UE1 (shown in figure 2). All UEs synchronize based on the SLSS received on CC 0.
· Option 2: Each sidelink carrier is independently synchronized based on the SLSS on that particular carrier. Note that this option may require some slight change in the working assumption.
· Option 3: when UE synchronizes to a UE synchronization source, no sidelink carrier aggregation is supported. 
Option 1 may have some issues, especially in the case of inter-band CA, where different RF chains may be used. For instance, the SLSS is used to track timing and frequency for each carrier. With different RF chains, there is no guarantee that the tracking will be exactly the same. For instance, the frequency offset may be different on the two bands. Another issue is that if CC0 and CC1 have different timings, doing sidelink carrier aggregation may lead to severe transmission restrictions.
Option 2 is more aligned with the co-existence requirements with Rel-14 UEs [2]. With sidelink carrier aggregation, the timing of CC0 and CC1 at UE1 should be aligned, i.e. the same synchronization reference should be applied to the synchronization source UEs (e.g. UE1) on all aggregated carriers. 
For option 3, when a UE loses the synchronization reference from eNB or GNSS, the UE just stops doing carrier aggregation, and reverts to monitoring individual carriers, and transmitting on a single carrier. Note that this case is a rare case, since there is near-ubiquitous cellular coverage in urban areas, and near-ubiquitous GNSS coverage in rural areas 


Figure 2: how to select the synchronization reference carrier
Proposal 2: When the UE directly synchronizes to another reference UE, RAN1 needs to select one of the following options:
·  Option 1: there is an anchor carrier for the synchronization reference 
· Option 2: Each sidelink carrier is independently synchronized based on the SLSS on that particular carrier
· Option 3: sidelink carrier aggregation is supported 

SLSS transmission:
The synchronization source type that can be used by Rel-14 UEs is configured and can be eNB, GNSS or another UE. For shared carriers between Rel-14 and Rel-15 UEs, a Rel-15 UE needs to provide synchronization information to Rel-14 UEs. Thus, SLSS needs to be transmitted on all carriers where Rel-14 UEs are potentially present.
If the carrier is used by Rel-15 UE only, then the SLSS/PSBCH transmission can be newly defined. But this is not aligned with the co-existence requirement [2]. 
Proposal 3: For the sidelink carrier aggregation, the Rel-15 V2X UEs transmit the SLSS/PSBCH on each sidelink carrier according to the rules defined in Rel-14.
[bookmark: _Ref129681832]Conclusions
In this contribution, we discuss the remaining details for synchronization to support for carrier aggregation of Rel-15 V2X. According to the discussion, we have the following conclusions: 
Proposal 1: confirm the working assumption with the following revision as: 
· From the transmitting UE perspective, a  common 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
Proposal 2: When the UE directly synchronizes to another reference UE, RAN1 needs to select one of the following options:
·  Option 1: there is an anchor carrier for the synchronization reference 
· Option 2: Each sidelink carrier is independently synchronized based on the SLSS on that particular carrier
· Option 3: sidelink carrier aggregation is supported 
Proposal 3: For the sidelink carrier aggregation, the Rel-15 V2X UEs transmit the SLSS/PSBCH on each sidelink carrier according to the rules defined in Rel-14.
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