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Abstract: This paper proposes to capture one V2I use case and the related potential requirements in Technical Report on LTE-based V2X.
1. Introduction

For road safety services, a V2X-enabled network can distribute V2X messages, e.g. CAM and DENM as defined in [1][2], towards vehicles at a local area. After processing received V2X messages, a vehicle notifies a driver of driving assistance information such as ‘collision risk warning’, ‘intersection collision warning’ or ‘speed limits notification’. The V2X-eanbled network may receive the V2X message directly from one or more vehicles or from the ITS Centre, and transmit the V2X message to the vehicles over radio interface.
This scenario is typically called ‘V2I (Vehicle to Infra-structure)’ in ITS. V2I is one of the important aspects in the study of LTE-based V2X, together with V2V and V2P. 
2. Proposal

In this document, we propose to capture one V2I use case and potential requirements in Technical Report on LTE-based V2X as described below. Please note that in the proposed texts, V2I means both V2I and I2V.
3. References

[1] ETSI TS 102 637-2 ITS; Vehicular Communications; Basic Set of Applications; Part 2: Specification of Cooperative Awareness Basic Service
[2] ETSI TS 102 637-3 ITS; Vehicular Communications; Basic Set of Applications; Part 3: Specification of Decentralized Environment Notification Basic Service
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5.x
Use Cases for V2I
5.x.1
Use Case – Road safety services via V2X-enabled eNB
5.x.1.1
Description

V2X messages are delivered from one vehicle to other vehicles via a V2X-enabled eNB which may be installed on the road side. 
The V2X-enabled eNB receives V2X messages transmitted from vehicles and transmits the received V2X messages to vehicles within a local area.

A vehicle receives V2X messages transmitted by the V2X-enabled eNB. After processing the received V2X messages, the vehicle notifies the driver of relevant information. 
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Figure 5.x.1.1-1: Road safety services via a V2X-enabled eNB
5.x.1.2

Pre-conditions

The vehicles recognize that the network supports road safety services. Each vehicle is served by a V2X-enabled eNB in the network. 
Each vehicle is capable of generating, transmitting, receiving and processing V2X messages.

The V2X-enabled eNB is capable of generating, transmitting, receiving and processing V2X messages. 
5.x.1.3

Service Flows

Vehicle A and Vehicle B determine a cell which is controlled by a V2X-enabled eNB for active road safety services.
Vehicle A triggers transmission of a V2X message periodically or based on a certain event that happens at the vehicle, e.g. collision risk warning. 
The V2X-enabled eNB receives one or more V2X messages from one or more vehicles including Vehicle A.

The V2X-enabled eNB may or may not filter out some V2X messages received from some vehicles.

The V2X-enabled eNB distributes a V2X message at the cell.
Vehicle B monitors transmission of the V2X messages and receives the V2X message at the cell.
NOTE:
The message broadcast by the V2X-enabled eNB may or may not be the same as the message received from the vehicle. However, how the V2X-enabled eNB constructs the message broadcast at the cell is out of the scope of 3GPP.
5.x.1.4

Post-conditions
Vehicle B gets aware of a situation related to road safety, e.g. collision risk warning.

Vehicle B generates necessary alerts for the driver of the vehicle (e.g., visual alarm, audio-visual alarm) so that the driver may take preventive action in advance of possible risky situation.

NOTE:
The generation of alarm or method to alert for the driver is out of the scope of 3GPP.
5.x.1.5

Potential Requirements
A V2I message generated by a V2X-enabled UE shall be delivered to other V2X-enabled UEs via a V2X-enabled eNB(s) within [X] ms with sufficiently low delivery loss.
The V2I message transmission shall be supported with user/vehicle anonymity and integrity protection.
Editor's Note:
Whether or not different V2I messages have different delay requirements is FFS.
A V2X-enabled UE shall be authorized for vehicular services.
Editor's Note:
Whether the V2X-enabled UE needs to be classified into V2V-enabled UE, V2I-enabled UE and V2P-enabled UE is FFS.
A V2X-enabled UE shall be able to recognize whether a cell supports vehicular services.
A V2X-enabled UE shall be able to transmit V2I messages in a periodical manner. 

A V2X-enabled UE shall be able to transmit V2I messages in an event-driven manner. 


A V2X-enabled UE moving at the speed up to [X] km/hour shall be able to receive V2I messages.
V2X-enabled eNB shall be able to periodically transmit a V2I message at least every [X] ms.

A V2X-enabled eNB shall be able to support a maximum message size of [X] bytes.
Editor's Note: The terminology used to distinguish a UE that is part of a vehicle needs further consideration. Also the need of the "V2X-enabled" part of the terminology should be checked.
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