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Abstract: This contribution provides a view of the current progress of LTE-V standard and identifies the potential work needed in 3GPP.
1. Introduction 

LTE-Vehicular (LTE-V) is a potential enabler for road safety applications and traffic control services, as well as emerging automated driving usages. LTE-V variant of LTE is designed to meet automotive requirements for both V2V and V2I communication. It can address multiple application types ranging from connected vehicle safety applications, such as collision warning, pedestrian warning and more, to connected vehicle smart mobility applications for increased efficiency 
3GPP SA2 and RAN WGs have started C-V2X related work since Release 14.
Some other standard organizations (e.g., SAE, ETSI) have defined some V2X application layer specifications, but have very little progress on some important topics, e.g Intersection safety related and platoon application which are considered as the first wave of commercial deployment in some major markets. 
Lack of harmonization amongst different V2X application standards is another issue. 
This contribution provides a discussion to enable 3GPP to extend the scope to cover the application layer work on V2X and provide global E2E LTE based V2X specifications 
2. Discussion 
2.1 V2X applications

Vehicle Platooning is one of the V2X applications which is gaining much attention in many markets. It works by forming a group of vehicles sharing a similar itinerary into a vehicle fleet train, coordinated by a platoon leader, vehicles platooning has the potential of reducing fuel consumption and carbon footprint. It also helps avoiding unnecessary acceleration and deceleration of the vehicles, leading to with increased road capacity and driving safety. 
A significant number of research projects/trials on platooning have been experimented around the world. 

	Europe
	Safe Road Trains for the Environment (SARTRE)

Cooperative dynamic formation of platoons for safe and energy optimized goods transportation (COMPANION)

Grand Cooperative Driving Challenge (GCDC)

European Truck Platooning Challenge 2016

KONVOI

SCANIA

	USA
	Partners for Advanced Transportation Technology (PATH)

	Japan
	Energy ITS


Another V2X application gaining importance is Intersection safety. The traffic accident occurs at the intersection where the vehicle and pedestrians are crowded. This provides safety information to the vehicles to prevent traffic accident and assist cooperative automated driving function when the vehicles pass through the intersection. Safety information at the intersection involves precise digital map, traffic signal information, pedestrian and vehicles moving status information and location information, generally expressed in LDM (Local Dynamic Map). LDM information will be downloaded into the vehicles periodically or by demand. This information will be needed to know the intersection situation and control automated vehicles

3GPP SA1 WG has specified in TR 22.886 several application use cases which require capabilities like group communications, location, data messaging, etc.

2.2 Current progress of V2X application layer standard outside of 3GPP
Infrastructure service-related message definitions, most notably those relevant for intersection safety, have been considered in a number of ITS-related SDOs, such as ETSI TS 103 301, SAE J2735, and ISO 19091. Despite the considerable efforts, message definitions are not sufficiently harmonized such that complex translators are required for systems to understand different message sets. Global message definition harmonization shall enable products across the world to use substantially common hardware and software with reduced cost and complexity.
For platooning and vulnerable road user (VRU) services, ETSI ITS and US SAE has established joint work items since October 2014. In ETSI ITS, platooning has been address in TR 103 298, Co-operative Adaptive Cruise Control (CACC) in TR 103 299, and VRU in TR 103 300. In US SAE, a work item of J2945/6 has been setup for both platooning and CACC services and J2945/9 for VRU service. The goals of these studies are to review the current state-of-the-art, identify the relevant use cases, and to make further specification recommendations. While considerable progress on the work of CACC in ETSI, platooning and VRU-related message definitions in both ETSI and SAE are in preliminary status.

2.3 What can be done in 3GPP
Based on current standard progress, the following are possible work needed: 
1) Defining what is not covered or not completed by other organizations.  
Especially there are some features requring correlating application layer and network layer. For example the following requirement from 3GPP SA1 TR 22.886 would require interworking between prose layer and application layer (application layer dynamic group with layer-2 prose group ID to support V2V communication). GCSE transmisson capability is another example.
[PR.5.1-003] The 3GPP system shall be able to create/destroy a group for UEs supporting V2X application. 
[PR.5.1-005] The 3GPP system shall be able to add/remove a UE supporting V2X application into a group of UEs supporting V2X application. 
In addition to bearer layer related functions, other functions supporting V2X application are also needed (For example providing traffic light information to vehicle).
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2) Harmonization amongst different standard organizations is another possible work. Based on what is already defined in other organizations, defining a global standard. The main idea is to reuse and reference the existing specifications as much as possible and coordination with related organizations may be also needed.
3. Proposal 
It is proposed that 3GPP SA6 commence the V2X application support work from Release 15. Interested companies are invited to provide feedback and possibly co-sign a proposal to be submitted to SA plernary for approval.
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