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1. Introduction
In this contribution, we discuss the impact of tracking multiple distinct V2X timing with multi-carrier V2X operation. It is then proposed to have an UE capability for the number of distinct V2X timings that can be tracked by the UE.

2. Tracking multiple timings in multicarrier V2X
In context of multi-carrier V2X operation, one aspect that is not yet discussed is the assumption of synchronous timing across carriers. A starting point can be to assume GNSS based timing reference for all the carriers such that all V2X carriers are synchronous. However, it is possible to have different offsets to align DFN and SFN on each of the carrier. For example a UE supporting Uu and two V2X sidelink carriers can have up to three timings. eNodeB time on the Uu, GNSS time on one of the sidelink carrier and eNodeB timing with DFN offset on the other sidelink carrier.
From a UE implementation viewpoint, having multiple distinct timings to be tracked introduces non-trivial implementation complexity and unnecessarily increases the cost of UE. The impact on UE implementation is on both RF and baseband (FW/HW) designs:
· RF impact: The maximum number of distinct timings that can be supported is limited by the number of Tx chains. The restriction arises since (typically) each timing chain is designed to handle only one timing. A UE can support multiple V2X sidelink channels by having a dedicated receiver chain per channel but a shared transmitter chain across the sidelink channels. A good example of this intra-band contiguous V2X sidelink CA being studied in RAN4. Here the timing of all V2X sidelink carriers needs to be synchronized. So the number of timing supported is lesser than the number of total carriers supported.
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· Baseband impact: The main impact to firmware design and hardware sharing among different timings. Firmware architecture typically involves alignment of firmware states/context with respect to the subframe boundaries. Usage of HW resources are then partitioned with these boundaries in mind. With multiple asynchronous timings, this introduces greater complexity of managing HW resource split between the asynchronous firmware threads. This is a limitation for both the tx and rx procedure.
Due to these impact of UE implementation, we propose a UE capability indication of the number of asynchronous timings that can be supported by the UE with multicarrier V2X. 

Proposal 1: Introduce a UE capability indication of the number of asynchronous timings that can be supported by the UE for multicarrier V2X. This capability applies to both tx and rx processing.
8	Conclusion
In this contribution we made the following proposal and observations.
Proposal 1: Introduce a UE capability indication of the number of asynchronous timings that can be supported by the UE for multicarrier V2X. This capability applies to both tx and rx processing.
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