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Abstract: This paper proposes to capture one V2X use case and the related potential requirements in Technical Report on LTE-based V2X.
1. Introduction
Current use cases described in the TR shows the benefit of direct vehicle-to-vehicle communication. By directly exchanging information such as speed, heading and location with other vehicles, vehicles can avoid collision and provides relevant information to drives in a timely manner.
In this contribution, another use case based on the vehicle-to-vehicle communication described. In this use case, RSU involves itself into vehicle-to-vehicles communication so that a message transfer from one vehicle to other vehicle is possible even when the vehicles miss direct communication opportunities. Vehicle can miss direct communication opportunities in case such as when there are a lot of vehicles in a cell, or when the transmission of different vehicles coincides, or when the distances between vehicles are too far. As a result of V2V communication via RSU, the reliability of messages delivery between vehicles can be further enhanced.
2. Proposal
In this document, we propose to capture one V2X use case and the related potential requirements in Technical Report on LTE-based V2X as described below.

* * * * Start of Addition * * * *
5.z	Use Case –V2V/V2I communication
[bookmark: _Toc396461482]5.z.1	Description
This use case describes a scenario where both V2V service and V2I service are used among vehicles and RSU to distribute V2X message for road safety.


Figure 5.z.1-1: V2I / V2V communication

[bookmark: _Toc396461483]5.z.2	Pre-conditions
Vehicle A, B, C and D are passenger cars equipped with V2X-enabled UEs.
RSU E can receive traffic safety-related messages exchanged over direct communication path between vehicles.
Vehicle B and C are located within a range where direct communication path from the Vehicle A to vehicle B and C is usable. RSU E is also located where traffic safety-related messages over direct communication path from the Vehicle A to the Vehicle B or C can be received. 
But Vehicle D is located outside the range so that the direct communication path from the Vehicle A to Vehicle D is not possible.
The area where the Vehicle A, B, C and D are located is heavily congested. The Vehicle A and Vehicle C transmit traffic safety-related messages at the same time.

[bookmark: _Toc396461484]5.z.3	Service Flows
At T0, Vehicle A transmits traffic safety-related messages using direct communication path.
Also at T0, Vehicle C transmits traffic safety-related messages using direct communication path.
Vehicle B and RSU E receives the message transmitted by the Vehicle A over direct communication path.
RSU E receives the message transmitted by the Vehicle C over direct communication path.
At T0+α, RSU E broadcasts the traffic safety-related messages, which were received from Vehicle A and Vehicle C, within the cell it manages.
Vehicle A receives the traffic safety-related message, which was originated from Vehicle C at T0, over infrastructure-based path from RSU E.
Vehicle C receives the traffic safety-related message, which was originated from Vehicle A at T0, over infrastructure-based path from RSU E.
Vehicle D receives the traffic safety-related messages, which were originated from Vehicle A and Vehicle C at T0, over infrastructure-based path from RSU E.
Later, the Vehicle A moves further from RSU E so that direct communication path from the Vehicle A to RSU E is not possible. But, the Vehicle A is within the cell managed by the RSU E.
RSU E decides to change the communication path from the Vehicle A to RSU E from the direct communication path to infrastructure-based communication path.

[bookmark: _Toc396461485]5.z.4	Post-conditions
Vehicle D knows the direction and speed of Vehicle A.
RSU E can continue to receive the traffic safety-related message transmitted by the Vehicle A.

[bookmark: _Toc396461487]5.z.5	Potential Requirements
A V2X-enabled eNB shall be able to receive traffic safety-related messages transmitted over direct communication path between V2X-enabled UEs.
When V2X-enabled eNB perform reception of the traffic safety-related messages transmitted over direct communication path between V2X-enabled UEs, the V2X-enabled eNB shall be able to receive the messages of the vehicle moving up to the speed of [200] km/h within range of [500] m from the eNB at a given packet error rate [5] %.
[bookmark: _GoBack]When V2X-enabled UE receives a traffic safety-related messages originated from other V2X-enabled UE via V2X-enabled eNB, the system shall be able to support that the time between transmission by one V2X-enabled UE and reception by other V2X-enabled UE is no longer than [100] ms.
The system shall be able to provide means for V2X-enabled eNB to control the communication path used by the V2X-enabled UEs installed in the vehicles between communication path via eNB and the direct communication path.
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