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Abstract: This paper describes a scenario where infrastructure nodes exchanges traffic-safety information and deliver the information to vehicles. It is proposed to capture this V2X use case and the related potential requirements in Technical Report on LTE-based V2X.
1. Introduction
According to the service description of C-ITS project, infrastructure plays important roles in providing safety to vehicles and pedestrians. [1]   
The information generated by a vehicle, such as speed, heading is beneficial to other vehicles for safe driving. However, since the information generated by a vehicle alone is not often enough to help safe driving, other types of information source can significantly contribute to safe driving. For example, infrastructures along the roadside can detect the hazardous road conditions using state-of-art sensors such as infrared sensors or motion-analysis sensors. Thus, it should be possible for infrastructures to generate information and deliver it to the vehicles.
Unlike direct vehicle-to-vehicle communication which is limited in communication range, the network-involved communication is able to cover, gather and distribute information over whole areas where the network is able to manage. This ability of networks can be useful source of traffic-related information to third parties for value-added service. For example, if all information transmitted using V2X feature can be used and processed in somewhere in the network, it can be used to calculate the best route for drivers with minimum trip time and fuel consumption. Thus, it should be also possible for applications in the network to gather and provide traffic safety-related information to RSUs and UEs.
In addition, cooperation between RSUs can be beneficial for road safety. If there is an interface between RSUs, it can be used to exchange traffic safety-related information between them. From the viewpoint of one RSU, the other RSUs can be regarded as virtual sensors acting as useful sources of information that can be eventually transmitted to the vehicles.
2. Proposal
In this document, we propose to capture following V2X use case and the related potential requirements in Technical Report on LTE-based V2X as described below.
3. Reference
[1] C-ITS service description, Intelligent Transport Society of Korea, http://www.its.go.kr/opInfo/cits_view.jsp?tipNo=4346&page=1&pageListNo=1&searchType=1&searchData=
(Currently available only in Korean)

* * * * Start of Addition * * * *
5.z	Use Case – V2X Road safety service via infrastructure
[bookmark: _Toc396461482]5.z.1	Description
This use case describes the scenario where infrastructure nodes such as RSUs and traffic safety servers generate and distribute traffic safety-related messages for road safety. 


Figure 5.z.1-1: V2X service via the Traffic safety server

[bookmark: _Toc396461483]5.z.2	Pre-conditions
Vehicle A is equipped with a UE which is capable of V2X transmission and reception. 
Operator B provides a navigation services for vehicles and drivers, which recommends an optimal route to the destination. 
Jeremy is the owner of Vehicle A and is subscribed to the navigation service of Operator B.
Jeremy has to leave for the meeting place where he is scheduled to meet Anthony. 
RSU C is a road side unit that uses various sensors to detect the amount of traffic, the average speed of the vehicles, existence of pedestrians, existence of accidents, etc.
Vehicle D is passing through the area managed by the RSU C.

[bookmark: _Toc396461484]5.z.3	Service Flows
Jeremy starts the engine of Vehicle A. After Jeremy starts the engine, the UE of Vehicle A makes a registration toward operator B. The vehicle A is ready to use a navigation service offered by Operator B. At the same time, the UE starts to transmit and receive traffic safety-related messages.
Jeremy interacts with the Vehicle A to indicate his destination through voice command function. The navigation application of the Vehicle A connects to the traffic safety server of the Operator B. The traffic safety server replies with the information about the optimal route to the destination.
While Jeremy is driving the Vehicle A, the UE of the Vehicle A transmits and receives safety-related V2X messages as requested by the application layer.
Service layer of the RSU C detects that an accident has occurred in the area where the RSU C manages. The RSU C indicates this accident to the traffic safety server and starts transmission of this information in the area. In addition, the traffic safety server informs other RSUs near RSU C that there is an accident in the area indicated by RSU C. The other RSUs near RSU C start transmission of V2X messages that there is an accident in the area indicated by RSU C. 
The traffic safety server re-calculates the optimal route for Vehicle A and informs the Vehicle A of the new route.
Sometimes later, application layer of the RSU C detects that a pedestrian is approaching and requests the transmission of a V2X message. Subsequently, the RSU C transmits to nearby vehicles the V2X message that there is a pedestrian. Because this is local and transient information, the RSU C does not deliver this information to the traffic safety server. 
Vehicle D receives this V2X message transmitted by RSU C. 

[bookmark: _Toc396461485]5.z.4	Post-conditions
Jeremy changes the route to the destination and can save time to travel. 
Vehicle D drives cautiously and can reduce the potential risk of pedestrian fatality.

[bookmark: _Toc396461487]5.z.5	Potential Requirements
A V2X-enabled eNB shall be able to be configured for transmission of traffic safety-related messages to a V2X-enabled UE as requested by the V2X service layer.
When requested by the V2X service layer, a V2X-enabled eNB shall be able to deliver traffic safety-related messages to a traffic safety server and/or V2X-enabled UEs and/or to other V2X-enabled eNBs.
A V2X-enabled UE shall be authorized to receive traffic safety-related messages broadcast by a V2X-enabled eNB.
The system shall be able to support delivery and distribution of the traffic safety-related message generated by a traffic safety server to the V2X-enabled eNBs and/or the V2X-enabled UEs.
[bookmark: _GoBack]The system shall be able to provide the traffic safety server and the V2X-enabled eNB with means to dynamically control the area where traffic-related messages are distributed and transmitted depending on the type and contents of the traffic safety-related messages.
The system shall be able to support delivery of traffic safety-related messages generated by the traffic safety server to the V2X-enabled UE within [500] milliseconds.
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oleObject1.bin
�

�

�

�

�

�

�


image1.emf
Traffic-Safety

Server

Car accident Ahead

Pedestrian


