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Introduction
In the V2X SI, the deployment of V2V services on both dedicated and shared carriers was discussed.
Interference caused by "out of coverage" V2V operations to the cellular network can be a significant problem. Note that this issue also exists for D2D services, and was discussed [1] [3][. An out-of-coverage D2D UE knows where to transmit based on a geographical database [1]. While the solution in [1] is a great tool to mitigate unauthorized V2V interference, additional control may be needed: the vehicle knowledge of the geographical area may be coarse or outdated (e.g. the parameters are associated with a country but an operator in part of the country has a (new) desire to restrict operations at some or all times) or at the borders of geographic regions. 
Such further interference reduction is important, especially since the number of deployed V2V devices may be large. 
In this document, we discuss the problem, and provide a solution requiring transmission of an additional bit on the PSBCH to enable/disable V2V operations.
Interference scenario
The interference scenario is conceptually shown in Figure 1. A V2V UE is out-of-coverage for a given operator, but near the cell edge. This may for instance happen if the V2V UE operates on a dedicated V2V carrier for one operator that is a Uu carrier for another operator. The V2V device is transmitting PC5 signals in the UL band. These signals may reach the eNB and degrade UL performance.
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[bookmark: _Ref440907351]Figure 1. Example of out-of-coverage V2V UE creating interference on an eNB.
There are at least two potential scenarios:
· Scenario 1 (as illustrated in Figure 1): a UE is near the edge of cellular coverage
· Scenario 2: two networks partially overlapping. This could be the case at the border between two countries or states. There could be a problem if e.g., one of the networks is a public safety network and the other is a commercial network.
Note that mobility can exacerbate this problem: when one out-of-coverage V2V device moves within network coverage, there might be a delay before it realizes it is in-coverage. During this delay, the UE can cause potentially severe interference.
Solutions
For D2D communication, a basic solution was derived based on pre-configuration of the geographical areas the UE is located [1][2]. This solution will protect the cellular networks for many D2D deployments. However, it may not be sufficient for V2V deployments where a large number of V2V UEs will be deployed. In particular, it is likely that there will be a larger number of devices performing V2V communication than D2D communication. For instance, with pre-configuration, there is always the chance of configuration error, or that the database used for configuration is outdated. This is especially of concern for V2V devices since a car can be used for 10+ years. In addition, enhancements may be beneficial when the geographical determination is coarse or UEs are located on the boundary of regions.
A possible solution is to have the eNB indicating if out-of-coverage V2V operation can be performed. The likely interferers are within close proximity of the cell boundary. Most of them would be in partial coverage, thus able to receive the PSBCH from UEs in coverage. Thus, an indicator could be added on the PSBCH to signal if out-of-coverage V2V operation is enabled. Note that there currently are several reserved bits on the PSBCH. Thus, adding one bit on the PSBCH only requires minor change in the existing specifications.
· Proposal: one of the reserved bits on the PSBCH is used to indicate if out-of-coverage V2V operation is enabled
Conclusion
Interference created by out-of-coverage V2V operation was discussed. Several solutions were considered. Adding one bit on the PSBCH is a simple solution to limit this interference problem.
· Proposal: one of the reserved bits on the PSBCH is used to indicate if out-of-coverage V2V operation is enabled
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