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1. Introduction

In RAN4#85 meeting, a way forward [1] was approved and it was agreed not to introduce MRTD/MTTD requirements for V2X contiguous CA. However, RAN1 agreed that reception over non-contiguous carriers shall also be considered for V2X CA, which was stated in [2] as follows:

	RAN1 specification of CA for LTE-V2X will be also applicable to “reception over non-contiguous carriers”, which RAN1 considers to be useful, in some operations scenarios


In this contribution, we provide our further discussion on the MTTD and MRTD requirements for V2X non-contiguous CA.
2. Discussion
Based on RAN1 agreements, scenarios with non-contiguous CA shall also be considered for V2X sidelink communication. For non-contiguous carrier aggregation, the UE is assumed to have multiple receivers and transmitters for each aggregated carrier for V2X sidelink communication.
For reference timing, RAN1 achieved the following agreements in [3] for V2X CA.

	· The following working assumption is confirmed in the context of this agreement

· 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

· Working assumption: From the receiving UE perspective, a single synchronization reference is used for reception of all aggregated carriers

· This does not preclude UE to monitor different synchronization sources on the different carriers


Based on the above information, the same reference timing is used for all transmission carriers for V2X, and there is no transmission timing misalignment among the aggregated carriers.
Proposal 1: For V2X sidelink CA, there is no need to introduce the requirements on maximum transmission timing difference between the subframe timing of the sidelink signals on any pair of component carriers.
For V2X sidelink CA, UE will receive V2X sidelink signals from the surrounding V2X UEs on each component carrier. UE will receive those signals with multiple reception timing; however, UE cannot monitor all the received signals. In RAN1, it is assumed that UE uses the same synchronization reference to derive the subframe timing boundaries for the receptions of all aggregated carriers. 
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Figure 1: Example for UE receiving signals on aggregated carriers
For example, as show in Figure 1, the sidelink signals from V2X UE#1/2/3 is synchronized with the reference timing, e.g. the timing difference between the subframe timing is no more than one CP length. The sidelink signals from V2X UE#4 is asynchronized with the reference timing, e.g. the timing difference between the subframe timing is larger than one CP length. Then, UE would be expected to monitor the sidelink signals from V2X UE#1/2/3 rather than the sidelink signals from V2X UE#4.
Therefore, it is desirable for the UE to monitor the signals whose reception timing is synchronized with the reference timing, which is similar to single-carrier operation in R14 V2X sidelink communications.
Therefore, for V2X CA, the UE is expected to be capable of monitoring the V2X sidelink signals whose reception timing is synchronized with the reference timing, which is similar to the single-carrier operation in R14 V2X sidelink communication.
Proposal 2: For V2X sidelink CA, there is no need to introduce the requirement on maximum receive timing difference between the subframe timing of the sidelink signals received on any pair of component carriers.
3. Conclusions

This contribution provides our analysis on potential MTTD and MRTD requirements for V2X sidelink CA. The following proposals are given: 
Proposal 1: For V2X sidelink CA, there is no need to introduce the requirements on maximum transmission timing difference between the subframe timing of the sidelink signals on any pair of component carriers.
Proposal 2: For V2X sidelink CA, there is no need to introduce the requirement on maximum receive timing difference between the subframe timing of the sidelink signals received on any pair of component carriers.
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