3GPP TSG-SA WG1 #75	S1-162395
San Francisco, USA, 22-26, August, 2016	(revision of S1-162052/359)

Title:	Use case on Communication Status Reporting in eV2X TR
Agenda Item:	9.2	FS_eV2X: 
Source:	LG Electronics Inc.
Contact:	SungDuck Chun <sungduck.chun (at) lge.com>

Abstract: This contribution proposes to new use case for eV2X.
1. Introduction
The merit of V2X when used for platooning or CACC is that it can reduce the gaps between vehicles or can coordinate the movement of each vehicles. However, from V2X application’s perspective, it should be considered that the reliability of V2X is not 100%. 
2. Proposal
We propose to add following use cases into eV2X TR.

* * * * Start of Text Proposal * * * *
[bookmark: _Toc436138698]5.X Communication Status Reporting for eV2X application
5.X.1 Description
For ACC (adaptive cruise control) application in which the distance between vehicles is maintained automatically, sensors such as Lidar, stereo cameras and Radar can be used to detect the movement of the preceding vehicle. When the sensors of the subject vehicle detect that the preceding vehicle slows down, the subject vehicle also slows down to maintain the distance between the vehicles. In this case, the distance between vehicles should be decided based on many factors such as, how long it takes to detect the changes in speed or movement, how long it takes to execute new actions. For example, if it takes 1 second from the time that the preceding vehicle starts braking and to the time the subject vehicle also starts braking, the distance between the vehicles should be at least 27 M when moving at 100 km/h.
While one of the merits in ACC or platooning is to ease the burden of the driver, the other merit is the reduced gap between vehicles, resulting in increase in traffic capacity of roads and the reduction of fuel consumption due to reduced air drag. CACC (cooperative ACC) uses V2X communication to exchange messages between vehicles to further reduce the distance between vehicles. When communication channel is reliable, CACC is beneficial in reducing gaps between vehicles. I.e, by using direct message exchange between vehicles, the preceding vehicle’s intention to change speed or direction can be immediately known to the following vehicles, resulting the needed distance between vehicles.
However, the application of vehicles which control steering, braking and acceleration needs to consider the case when V2X communication is not reliable. Like other communication technology, the message transfer reliability cannot be 100%. Following scenario can be one of example:
1. Vehicle A is a preceding vehicle and Vehicle B is a following vehicle. The distance between the vehicles is maintained at X meters. 
2. Vehicles A periodically transmits its status such as speed, direction, location, acceleration or braking. The periodicity of vehicles A’s transmission is Y ms.
3. Based on the information received from Vehicle A, Vehicle B maintains the distance between the vehicles at X meters.
4. Up to time K, all the messages transmitted by vehicle A are successfully received by vehicle B.
5. At time K, the message transmitted by vehicle A is not successfully received by Vehicle B.

In this service flow, the required action of vehicle B at time K is in question. From vehicle B’s perspective, it cannot tell which one has occurred:
A. Vehicle A operates normally and made transmission at time K. But, radio reception was not successful.
B. Vehicle A has run into accidents and could not make transmission at time K. 
Because vehicle B does not know whether A or B is true, some V2X application implementation may engage hard braking or increase distance gap. In other implementation, the V2X application may have already set the gap distance conservatively, considering loss of several consecutive messages. In this case, if the V2X application have up-to-date status of V2X communication layer quality, it may react properly and adapt distance gap reasonably. 
 
  
[bookmark: _Toc436138701]5.X.2 Potential requirements
The following potential requirements are derived from this use case:
[bookmark: _GoBack][PR.5.X.2-001]	The 3GPP system shall be able to support for the UE supporting safety-related V2X application to perform measurement (e.g. radio link quality, radio link reliability, etc)identify the quality of radio link for V2X communication.
[PR.5.X.2-002]	UE supporting a safety-related V2X application shall be able to perform measure quality of radio linkment for V2X communication and indicate the identified quality informationmeasurement result to the V2X application, when requested by the V2X application. 

