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1
Introduction
During RAN1#84 the following conclusion was achieved on coexistence between PC5 based V2V and WAN coexistence.

Conclusion:

· RAN1 may investigate following coexistence issues of PC5-based V2V operation and legacy Uu operation 
· Inter-UE coexistence in the same carrier frequency

· This includes the case where in-band emission of PC5-V2V transmission from UE A interferes with UL transmission from UE B in the same carrier and vice versa.

· Intra-UE coexistence in the same carrier frequency

· This includes the following cases: 

· (1) a single UE is scheduled to transmit PC5-V2V and UL at the same time.

· (2) a single UE is monitoring PC5-V2V and DL simultaneously.

· Intra-UE coexistence in different carrier frequency

· This is similar to the issue of ‘intra-UE coexistence in the same carrier frequency’ but differs from the fact that the transmissions/receptions are in two different carrier frequencies.

· Note that existing scheme/solution is not precluded to solve coexistence issues

· If existing scheme/solution are not sufficient, detailed solutions are FFS

In this contribution we discuss coexistence between PC5 based V2V and legacy Uu operation based on the above conclusion. The contribution is organized as follows:

· Section 2 discusses methods for coexistence between V2V and Uu operations
· Section 3 concludes the contribution
2
Methods for Coexistence
Coexistence between PC5 based V2V and Uu consists of two parts. One is RF coexistence between PC5 based V2V and LTE Uu where Uu and V2V PC5 operate on different channels. Second is co-channel coexistence between V2V PC5 and Uu where both operate on the same channel. RF coexistence between V2V PC5 and Uu is typically handled by RAN4 and should be left to RAN4. If some RAN1 work is needed RAN4 can inform RAN1 of the same.
Proposal 1: RF coexistence study between V2V PC5 and Uu on different channels should be left to RAN4. RAN4 can inform RAN1 about coexistence. 
In the co-channel case between V2V PC5 and Uu methods developed for co-channel coexistence between D2D and Uu can be reused. These include specifying resource pools where PC5 transmissions are allowed and using open loop power control. Details of resource pools for V2V PC5 transmissions are discussed in our companion contribution in [1].
Proposal 2: For co-channel coexistence between V2V PC5 and Uu reuse methods developed for co-channel coexistence between D2D and Uu. These include eNodeB specifying resource pools where V2V PC5 transmissions are allowed and open loop power control.
One issue that may need addressing is when GNSS timing is used there maybe interference between V2V PC5 and Uu due to drift. This may especially be true for asynch networks. One simple way to address is to ask UEs to report when timing offset between WAN and GNSS timing changes by a certain amount.
Proposal 3: UEs can report the timing offset changes between WAN and GNSS timing to their eNodeBs. 
In the case of intra UE coexistence for both same and different frequency cases techniques similar to those used for D2D communication can be reused. There can be a dedicated chain for receiving V2V. For transmission prioritization due to safety impact of V2V transmissions and the latencies involved it may be better to prioritize V2V over WAN transmission.

Proposal 4: Assume a dedicated receive chain for reception of D2D based V2V signals. Consider prioritizing V2V transmissions over WAN transmissions.

In general we note that the transmitter densities considered for D2D communication were much smaller compared to the numbers for V2V. Hence coexistence performance for V2V is likely to be worse.
Observation 1: Co-channel coexistence performance is likely to be worse for V2V compared to D2D because of larger number of transmitters.

One issue related to coexistence but not necessarily on the impact of V2V on WAN is the issue of path selection. A vehicle that has access to both Uu and PC5 needs to make a decision on which interface a V2X packet needs to be sent on. This issue was discussed during Release 13 D2D UE-to-Network relay discussion where the remote UE was in coverage. It was agreed that this issue is beyond the scope of RAN in general. Similar decision can be made for V2X.
Proposal 5: Selection & reselection between Uu and PC5 interfaces for a V2X packet transmission by a UE is beyond the scope of RAN.
3
Conclusion

In this contribution we made the following proposals and observations on coexistence between V2V PC5 and LTE Uu.
Proposal 1: RF coexistence study between V2V PC5 and Uu on different channels should be left to RAN4. RAN4 can inform RAN1 about coexistence. 

Proposal 2: For co-channel coexistence between V2V PC5 and Uu reuse methods developed for co-channel coexistence between D2D and Uu. These include eNodeB specifying resource pools where V2V PC5 transmissions are allowed and open loop power control.

Proposal 3: UEs can report the timing offset changes between WAN and GNSS timing to their eNodeBs. 
Proposal 4: Assume a dedicated receive chain for reception of D2D based V2V signals. Consider prioritizing V2V transmissions over WAN transmissions.

Observation 1: Co-channel coexistence performance is likely to be worse for V2V compared to D2D because of larger number of transmitters.

Proposal 5: Selection & reselection between Uu and PC5 interfaces for a V2X packet transmission by a UE is beyond the scope of RAN.
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