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1 Introduction
In the RAN4 meeting #85, a WF [1] has been approved for V2X CA RRM. The WF has proposed that the MRTD/MTTD requirements for V2X inter-band and intra-band non-contiguous CA are FFS. This paper provides contributions to the maximum receive/transmit timing difference requirements for V2X CA on PC5 links.
2 MRTD for intra-band non-contiguous PC5 CA
As we know there is only one band specified for PC5 which is Band 47 so inter-band PC5 CA is not available from RAN4 point of view. Furthermore, it has agreed in [1] that there is no need to introduce MRTD and MTTD requirements for V2X intra-band contiguous CA. Therefore, in the following section, we focus on the discussion on the MRTD and MTTD for the intra-band non-contiguous PC5 CA. 
According to legacy LTE design, the maximum received timing difference for intra-band non-contiguous case can be interpreted as follows [2]:

MRTD = Maximum propagation delay between two serving CCs + Timing alignment error at TX 





(1)
One difference of V2X CA comparing to regular cellular CA is that even for one carrier there may be FDM of signals coming from different sources. In accordance to the RAN1 working assumption single synchronization reference is assumed for V2X CA from RX perspective. UE is not supposed to adjust its RX timing for the different transmitters, since it does not have apriori information on the set of UEs transmitting in the particular subframe for particular carrier. This was captured in the Rel-14 that TX/RX time instances of UEs are aligned (except for timing accuracy) and the propagation delay time should take < CP/2. The receiver was assumed to perform RX FFT based on its synch reference with RX window starting at least CP/2 after timing reference. See illustration below.
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When two carriers are used, the timing difference between these two carriers is up to one CP according the above discussion. Therefore, the MRTD definition for V2X CA needs to be redesigned and the one CP propagation delay between the two carriers should be included in the new definition. Based on the above discussion, for V2X CA, MRTD can be expressed as 

max (maximum synchronization accuracy between CCs among all synchronization sources, CP)

Depending on the reference sources, the values of synchronization accuracy between CCs may be different according to TS 36.133: 
1)  For the reference source of GNSS, the synchronization accuracy between two CCs is at most 24*Ts ; 
2)  For the reference source of SyncRef UE, the synchronization accuracy between two CCs is at most 48*Ts ; 

3)  For the reference source of eNB, the synchronization accuracy between two CCs is at most 48*Ts. 
Thus theoretically speaking, the MRTD = one CP is acceptable. Furthermore, we may add some margin in the MRTD for implementation purpose. We re-use the cell synchronization accuracy value of 3 µs in TS 36.133 for V2X CA.
Proposal #1: UE shall support the intra-band non-contiguous PC5 CA for V2X provided that the MRTD at the UE does not exceed the value of 3 µs.
3 MTTD for intra-band non-contiguous PC5 CA
From RAN4 perspective, according to RAN4 LS [2] only contiguous CCs are considered in RF, given that it has much less RF related implications (MPR related issues identified in RAN4). Specifically, except intra-band contiguous multi-carrier scenario of 10MHz+10MHz in Rel-14, only intra-band contiguous multi-carrier scenario of 10MHz+20MHz for TX is introduced in Rel-15, so there is no intra-band non-contiguous scenario till now in RAN4. Based on this agreement, we propose not introducing the MTTD requirement for intra-band non-contiguous PC5 CA.
Proposal #2: There is no MTTD requirement for V2X intra-band non-contiguous CA.
4 Conclusion

This paper discusses MTTD/MRTD for V2X intra-band non-contiguous CA. The conclusions are draw as follows. 
Proposal #1: UE shall support the intra-band non-contiguous PC5 CA for V2X provided that the MRTD at the UE does not exceed the value of 3 µs.
Proposal #2: There is no MTTD requirement for V2X intra-band non-contiguous CA.
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