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Discussion and Decision
1 
Introduction
In the RAN1#90bis meeting discussion on synchronization aspects of CA started and the following working assumption was made:
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 the working assumption and other issues related to CA synchronization.
2 
Discussion
The working assumption simplifies V2X UE implementation and specification of CA operation. On the other hand, it may rule out some useful configurations that could be realized with UEs supporting multiple sidelink carriers. In the Rel-14 specifications synchronization priority is configured with the higher layer parameter typeTxSync. In the TS36.331 description of the parameter is the following: “Indicates the prioritized synchronization type (i.e. eNB or GNSS) for performing V2X sidelink communication on a carrier frequency” i.e. synchronization preference is configured carrier specifically. If the working assumption is not agreed, synchronization priority could be defined so that it is still carrier specific and some of the carriers could be configured so that GNSS is prioritized, while in some other carriers eNB synchronization could have the highest priority. CA capable UE could have transmissions on both carriers simultaneously. This would probably mean that separate Tx chains are needed for transmissions with different timings in different CCs. Also, power sharing or rules for dropping transmissions related to asynchronous transmissions could be complicated. Because of this we propose to adopt the working assumption for Rel-15 and consider more complicated scenarios in later releases.

Proposal 1: The working assumption is agreed: from transmitting UE perspective, a single synchronization reference is used for all aggregated carriers.
According to the working assumption the selection of the synchronization source for sidelink transmissions need to be UE specific. In order to maintain compatibility with Rel-14 UEs at least the following options can be considered:
· Only the carriers that have the same synchronization preference (GNSS or eNB) can be aggregated. UE considers configurations that aggregate carriers that have a different synchronization preference invalid configuration.

· New prioritization rule is defined so that synchronization priority preferences of all the component carriers (and potentially some other factors) are considered when determining the synchronization of the transmitted carriers. The drawback of this method that UE could e.g. choose GNSS based synchronization for a carrier that is configured to prioritize eNB based synchronization also in the case that the UE has eNB based synchronization reference available.
· Sidelink CA configuration also includes indication of so called anchor carrier. All the transmissions from the UE are synchronized based on the synchronization preference of the anchor carrier. This method has the same the drawback as the previous alternative.
Considering the drawbacks of the 2nd and 3rd alternative, we propose to select the first alternative:

Proposal 2: Only the carriers that are (pre)configured to have the same synchronization preference (GNSS or eNB) can be aggregated.
The Rel-14 synchronization source priority order can be reused in SL CA i.e. if UE is configured to prioritize GNSS it applies Rel-14 synchronization source prioritization order defined for the case when typeTxSync parameter is set to “GNSS”. In the case that UE uses SLSS based synchronization, it selects the highest priority SLSS transmission and synchronizes all the Tx CCs to the highest priority SLSS. The case when UE receives the same priority SLSS in multiple carriers can be left for UE implementation. Likely UE in that case selects the SLSS with the highest power.
Related to SLSS transmission in SL CA, SLSS ID and PSBCH content should be selected according to the Rel-14 rules. Example of this is presented in [2]. The use of Rel-14 rules means that SLSS ID is the same in all the transmitted SL CCs of the UE. 
In Rel-14 SL transmission, UE can be (pre)configured to have zero, two or three SLSS synchronization resources. In Rel-15 SL CA, (pre)configuration of synchronization resources should be carrier specific. Whether to transmit SLSS/PSBCH on all the carriers or not and if the SLSS transmission in different carriers take place at the same or different time instances should be configurable. If SLSS transmissions are (pre)configured so that transmissions in different CCs overlap, UE should transmit all of them. In the case that UE is power limited, equal scaling of power should be used instead of dropping some of the SLSS transmissions.
Proposal 3: Rel-14 synchronization and SLSS transmission procedure is reused as much as possible:

· Priority order of synchronization sources is the same as in Rel-14
· SLSS ID and PSBCH content are generated in the same way as in Rel-14
· UE can be (pre)configured to have zero, two or three synchronization resources as in Rel-14. In Rel-15 this (pre)configuration is carrier specific
3
Conclusions

In this contribution, we have discussed issues related to synchronization in case of SL CA. We have the following proposals:
Proposal 1: The working assumption is agreed: from transmitting UE perspective, a single synchronization reference is used for all aggregated carriers.

Proposal 2: Only the carriers that are (pre)configured to have the same synchronization preference (GNSS or eNB) can be aggregated.
Proposal 3: Rel-14 synchronization and SLSS transmission procedure is reused as much as possible:

· Priority order of synchronization sources is the same as in Rel-14
· SLSS ID and PSBCH content are generated in the same way as in Rel-14
· UE can be (pre)configured to have zero, two or three synchronization resources as in Rel-14. In Rel-15 this (pre)configuration is carrier specific
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