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1. Proposal

In this document, we introduce an overview of V2X and propose to capture the followings in Technical Report on LTE-based V2X as described below.

* * * * Start of Addition * * * *
4
Overview
4.1
Types of V2X

The vehicular communication in this study, referred to as Vehicle-to-Everything (V2X), contains the following three different types:

-
Vehicle to Vehicle (V2V) Communications
-
Vehicle to Infrastructure (V2I) Communications

-
Vehicle to Pedestrian (V2P) Communications
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Figure 4.1-1: Types of V2X (V2V, V2P, and V2I) 

Note: 
These three types of V2X can use so-called “co-operative awareness” in Intelligent Transport System (ITS) to provide more intelligent services for end-users. This means that transport entities, such as vehicles, roadside infrastructure, and pedestrians, to collect knowledge of their local environment (e.g., information received from other vehicles or sensor equipment in proximity) to process and share that knowledge in order to provide more intelligent services, such as cooperative collision warning or autonomous driving.
4.2
Data Paths for V2X

When referring to certain type of V2X communication, one or more vehicles are considered in one end of the communication. For example, 

-
for V2V communication, a vehicle is considered in one end of the communication whereas one or more vehicles are in the other end;
-
for V2I communications, a vehicle is considered in one end whereas infrastructure is the counterpart of the vehicle;
-
for V2P communications, a vehicle is considered in one end whereas one or more pedestrians are in the other end; pedestrians referred to in this study include literally pedestrians and/or cyclists using a UE and non-motorized users of a UE.
By the nature of V2X use, the aforementioned types of V2X have bidirectional ways in communication, specifically when referring to the source and destination of certain communication.

-
V2V: the source and destination are interchangeable;

-
V2I: I2V is also part of so-called V2I, where infrastructure, such as V2X-enabled eNB, sends information to a designated vehicle or group of vehicles, or to unspecified vehicles, e.g., broadcast. Also, depending on the type of service, two component communications of V2I and I2V may constitute a single V2I2V communication, which can be seen as V2V;
-
V2P: TBD
Data paths in V2X communications can be:
-
without traversing infrastructure (i.e., direct path): Figure 4.2-1;

-
via EPC: Figure 4.2-2; or
-
with some portion of network (i.e., locally routed path via V2X-enabled eNB): Figure 4.2-3.
Editor’s Note: The following types of messages defined in ETSI ITS-G5A are examples for point-to-multipoint V2X communication in this study.

- Cooperative Awareness Message (CAM): is used to inform the other vehicle(s) of the instantaneous status of the sending vehicle, such as the current geographical location (Note: positioning is out of scope for CAM); 1-10Hz for ETSI;
- Decentralized Environment Notification Message (DEMN): is used to inform the vehicles in a certain area in proximity of an event place, such as roadwork and accident;
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Figure 4.2-1: V2V/V2P communications for vehicular service
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Figure 4.2-2: V2I communications via EPC for vehicular service
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Figure 4.2-3: V2I communication via V2X-enabled eNB for vehicular service
* * * * End of Addition * * * *
