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Abstract: This paper proposes to discuss the vehicular communications (V2X) as Study in 3GPP.
1. Introduction 
Since it was envisioned in vehicular industry that wireless vehicular communication, so-called V2X communication, would enable many applications from safety services to a variety of user-convenient or infotainment services, there has been a lot of investment from government, academy and industry under the name of intelligent transport systems (ITS). Especially, there is increasing interest on drivers, pedestrian and passenger safety as well as traffic management via V2V (Vehicle to Vehicle) and V2P (Vehicle to Pedestrian) communications, inspiring the necessity for more reliable and robust communication technology and well-deployed infra-network. Moreover, a variety of connectivity applications via V2I (Vehicle to Infrastructure (network)) are also attracting a lot of interests, along with an explosive growth of Internet services via mobile devices and network.
Motivated by the envisioned potentials and tangible benefits for the eco-systematic triangle of customer-provider-government over the recent activity on V2X, this contribution proposes to kick off the discussion about what 3GPP can work on V2X with the strong and unparalleled competence of wireless connectivity.
2. Necessity of Vehicular Communication (V2X)
Wireless vehicular communication (VC) has been considered as one of the key enabling technologies for the emerging market of intelligent transport system (ITS). The related activities have been focusing mainly on V2V communication and its applications and services. One of them is active road safety application, for example, collision warning and roadwork warning. It was reported in US DOT that VC based safety services will significantly reduce car collisions, save lives and reduce property loss.  
Meanwhile V2I communication has been considered as a means of obtaining road condition information via the network, e.g. traffic information, roadwork and weather information. In the future, the infrastructure does not mean the local infra-network (consisting of road side units, RSU) any longer, rather its meaning is getting broader than before in that various entities connected to the Internet can be a kind of elements of enabling V2I-based services. Looking into it from a different angle, tremendous mobile phone applications exploiting Internet and radio access network can be inside the scope of V2I services and applications. In that sense, it is envisaged that a variety of V2I services and applications will be emerged from supplementary means for vehicle safety and driver assistant applications via network, to entertainment services and applications. 
3. Potential Benefits of V2X over LTE
The pace of LTE network deployment is accelerating all over the world, which enables more and more advanced services and Internet applications making use of the inherent benefits of LTE such as higher data rate, lower latency and enhanced coverage, etc. Widely deployed LTE based infrastructure provides the chances for vehicle industry to realize the concept of ‘connected car’. By connecting a vehicle into the LTE network infrastructure, a vehicle can be connected to the Internet and other vehicles so that a broad range of existing or new services can be envisaged for vehicle industry and mobile industry as well. In addition, Proximity Service (ProSe) introduced since Release 12 will also provide appealing and necessary functionalities to implement V2X services.

DSRC/WAVE
 has been considered one of the means for vehicular communication technologies. It is worth assessing the applicability of LTE technology to VC because LTE (possibly with some enhancements) can easily address V2I and V2P use cases and provide good performances. LTE network is well suited to such functionalities and requirements. 

In the light of providing good grounds of the potential of LTE V2X, various potential benefits obtaining from LTE V2X from the perspective of LTE technology itself, service provider, car maker and driver/passengers are summarized below.

LTE V2X standard technology aspects:

· Robust to interference, low power consumption and guaranteed QoS by means of timing aligned transmission and reception in radio operation (synchronous operation)

· Various and enriching services and applications by means of well-deployed LTE network (infrastructure) and internet connectivity

· More efficient pedestrian protection services by means of advanced LTE direct communication technology

· Nationwide service area and long distance signal range

· Support of large scale of LTE V2X devices

· Single technology, i.e. LTE based solution for V2V, V2P and V2I.
Service Provider Aspects:

· MNO/MVNO:

· Increase of new subscribers (or subscriber units equipped in vehicle) and ARPU, by providing car drivers/passengers with various smart phone-based safety and infotainment applications/services (already existed or newly to be introduced) 

· Possibility of new business models
· Non-MNO: Application Service Provider, etc.
Car Manufacturers Aspects:

· To be provided with more enriching V2X services by means of LTE technology, well-deployed LTE infrastructure and the internet connection
· To be provided with new business opportunities:

· Exploiting the existing business models in 3GPP LTE market place 
· Possibility of emerging business models based on future ICT (information and communication technology) and evolved LTE technology
Drivers/Passengers Aspects: 
· To be provided with safety or driver assistant services and applications
· To be provided with vital and supplemental means for special role players (e.g., drivers, conductors) and/or others (e.g., kids/passengers bored for fun, or pedestrians), e.g., notification of “unknown deterministic” things (e.g., barely visible obstacles in the corner of the road) prior to the unassisted detection by human eyes.
· To be provided with infotainment services and applications

· Service continuity between in-vehicle and out-vehicle

· Connectivity between vehicle and mobile phone 
4. Study Useful to Work On in 3GPP
Taking into account the necessity of LTE V2X based on E-UTRAN including Proximity Service (ProSe), we propose to study use cases which are beneficial possibly for most of parties interested and identify potential requirements pertinent to those use cases identified. The essential use cases to be studied and potential requirements to be identified for LTE V2X in 3GPP SA WG1 include: 

· Communication between vehicles based on LTE technology including ProSe

· Communication between a vehicle and any other user device(s) based on LTE technology including ProSe

· Communication between a vehicle and a network node, which may be deployed on the road side, based on LTE technology

Note that:

· The term “vehicle” in V2X terminology can be considered “UE (user equipment)”.

· The infra-network can be shared by multiple operators.

· The use cases include both safety services and non-safety services, e.g., infotainment.
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� DSRC/WAVE: dedicated short range communication / wireless access in vehicle environments. IEEE802.11p and IEEE1609 represent the set of standards for DSRC/WAVE protocols.
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