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Abstract: This discussion paper proposes a new Rel. 14 work item in SA1 to support vehicular communication.
1. General
Transportation is a key sector of IoT (Internet of Things) ecosystem and interest in connected car is increasing. GSMA [1] estimated that each vehicle may have at least one connection by 2025. 
V2X (Vehicle-to-Everything) as a service or technology for connected car includes V2V (Vehicle-to-Vehicle), V2P (Vehicle-to-Pedestrian) and V2I (Vehicle-to-Infrastructure).V2X may be used for applications such as safety alert, road management, traffic management and driver assistance.
There are on-going activities to develop applications and requirements for V2X communication. 
ITU-T [2] has worked on applications and requirements for V2V/V2I/I2V services. They listed up applications for the following categories: 
1 V2V applications

· Approaching emergency vehicle warning
· Blind spot warning

· Forward collision warning

· Pre-crash sensing

· Motorcycle approaching warning

· Smart pedestrian crossings

2 V2I / I2V applications

· Electronic toll collection
· CCTV surveillance

· Speed warnings

· Traffic signal violation detection and enforcement

· Vehicle diagnostic information
· Smart pedestrian crossings

Additional V2X applications can be found in the documents produced by ETSI [3], [4], [5]. 

They derived requirements for each V2V/V2I/I2V services based on the following parameters: 

· Bandwidth/throughput

· Coverage

· Latency

· Reliability

· Security and privacy
· Scalability / number of devices

· Topology

METIS [6] also specifies a test case, requirements and KPIs for traffic efficiency and safety. GSMA Intelligence [7] illustrates the latency and bandwidth requirements for autonomous driving/connected cars as one of the potential 5G use cases.
Some V2X applications such as toll collection and navigation service can be supported by non-3GPP technologies (e.g., DSRC) and the current 3GPP technologies. However, new services based on more strict latency and reliability requirements are anticipated and they cannot be supported by the current technologies. The services should be realized without high costs for infrastructure deployments.
2. Study issues to work in 3GPP
2.1 Necessity of work in 3GPP

3GPP based V2X has the merits of reliability and ability to support a variety of applications (e.g., cruise control, pedestrian/bicycle safety, surveillance, lane management, parking). The managed network philosophy of 3GPP can offer high reliability, low latency, and massive connectivity to the service recipient. Various service scenarios are possible by adopting 3GPP technologies for V2X. For example, 3GPP Infrastructure technologies can be applied for V2I scenario. 3GPP ProSe (D2D) can be applied to the V2V and V2P. At last, 3GPP has been positioned to be a core global standard which is prerequisite to promote the technology to the global market.

Some V2X services may be effectively realized by 3GPP technologies while others are realized by non-3GPP technologies. Moreover, even for 3GPP technologies, some V2X services may not be supported by the latest specification standard due to lack of enough bandwidth and coverage. Newly expected V2X services which is mainly related to the safety, for example, road hazard warning, pre-crash sensing warning, blind spot or lane change warning, forward collision control and pedestrian/bicycle safety need more strict regulations and higher requirements (e.g., 5msec end-to-end latency) that are not met by the current technologies.
By targeting these new services and regarding the technological aspects of 3GPP, we will study applicability of 3GPP ProSe to V2V and V2P communication, where a vehicle is regarded as a mobile device. Obviously various enhancements are needed on top of current 3GPP technology in order to provide these services.
2.2 Use Cases
2.1.1 Collision notification 


Shannon is on his way to work in his car. A vehicle black box is installed on his car. Shannon bought his car insurance with a contract that states he is willing to provide the recorded video clips from the black box when he witnesses a car accident. If a car crash takes place within the vicinity of Shannon’s car, the recorded video clips from his vehicle black box automatically get transferred to a designated server. The video clips can later be examined by an insurance company agent and/or the police.
2.1.2 Pedestrian/bicycle safety



Helene is riding her bicycle on the street. When she gets close to the street corner she hears a car approaching alert through her smartphone. This is possible because her smartphone can detect approaching vehicles even when they are hidden behind the buildings. Helene pulls the breaks in order to avoid a collision.
2.1.3 Approaching emergency vehicle warning



June is going on a drive. He uses a navigation app on his smartphone for the IVI (In-Vehicle-Infotainment) system. A warning that a fire engine is approaching appears on the screen of the IVI system. June safely pulls over for the fire engine at the roadside.
3. Proposal
This contribution proposes that SA1 begin a new study item to study 3GPP-based vehicular communication. We suggest SA1 to work on service scenarios and service requirements for vehicular communication to be supported with 3GPP technologies.
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Appendix A (informative): 
Use cases for connected car in CES (Consumer Electronics Show) 2015
Automakers showed off in-vehicle connectivity and self-driving prototypes in CES 2015. Wearable devices like smartwatches as well as smartphones are connected to automobiles and assist drivers in convenient and safe way. 
One automaker demonstrated a driverless parking service. A car parked itself in a parking spot after dropping off the driver at the building gate. After the car parked in the parking garage, it was dispatched to come back to the building gate by the smart watch in response to a voice command. 
Furthermore, the guiding service to the parked car in a parking garage as well as monitoring service of the car status by a smart watch were presented. 
These examples help us see how IoT (Internet of Things) has a promising future for the intelligent transportation systems.
