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1 Introduction
A WF paper was approved in the last meeting to study and specify the RRM core requirements for V2V operation [1]. One important aspect of V2V operation is that it will typically use GNSS for acquiring timing information for V2V operation on the sidelink. 
The UE may be capable of supporting multiple GNSS systems e.g. GPS, Galileo, BeiDou etc. In this paper we analyse for selecting an appropriate GNSS system for the timing reference used for V2V operation.

2 WAN-GNSS Timing Misalignment 
The UE can be configured with sidelink subframes for V2V operation on the same carrier which is also used for WAN operation (i.e. UL subframes). 

The UE uses eNB based timing (e.g. autonomous adjustment or timing advance) for WAN operation i.e. for transmission on UL subframes.  

For V2V operation on the SL subframes, the UE can be configured to use GNSS timing or timing of other synchronization sources. The other synchronization sources can be based on eNB timing, timing of other UEs etc. 

However there can be timing misalignment between WAN and GNSS leading to timing mismatch between the frame boundaries of UL subframes and SL subframes. The timing misalignment between the WAN and SL used for V2V has been discussed in the previous contributions [2-3]. This is also illustrated in figure 1. 
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Figure 1: Time multiplexing of WAN subframes and SL subframes on the same carrier frequency with and without time misalignment

In figure 2 (A) the boundaries of SL and UL subframes don’t overlap because GNSS and WAN timings are aligned. However in figures 2 (B) and 2 (C) the frame boundaries of the frames comprising of the SL and UL subframes are not aligned because of the mismatch between the GNSS and WAN reference timings. In case B the GNSS reference timing lags behind the WAN timing resulting in that the SL subframe overshoots beyond the start of the UL subframe. This degrades the WAN transmission in the UL subframe. But in case C the GNSS reference timing is ahead of the WAN timing resulting in that the SL subframe needs to start before the end of the UL subframe. This in turn degrades V2V operation in SL subframe. 
3 GNSS Source Selection  

The UE capable of multiple GNSS systems and configured to use the GNSS as the synchronization source for V2V operation on SL shall be able to use any of its supported GNSS systems for V2V. Different GNSS systems may lead to different timings. In this case the UE should use the GNSS system that has least impact on the WAN operation, that is the one leading to the smallest difference between the GNSS reference time and the WAN reference time. This will ensure least degradation of both WAN performance and the V2V performance when using time shared resources on the same carrier.  

· Proposal: UE capable of multiple GNSS system and configured to use GNSS for time synchronization for V2V operation shall select the GNSS system that leads to the smallest absolute value of the time misalignment between the WAN reference timing and the SL reference timing. 

The WAN and SL reference timings can be expressed in terms of the start of the WAN frame and the corresponding SL frame.      
4 Conclusion
The timing misalignment between GNSS and WAN reference timing can degrade WAN and/or V2V operations in case the UE uses GNSS for deriving the SL timing.To avoid performance degradation of WAN and V2V the following is proposed for the UE supporting multiple GNSS systems:
Proposal: UE capable of multiple GNSS system and configured to use GNSS for time synchronization for V2V operation shall select the GNSS system that leads to the smallest absolute value of the time misalignment between the WAN reference timing and the SL reference timing.
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