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Abstract: This paper proposes use case for improvment of network capabilities to support connected vehicles with extremely low latency, high reliability and scalability even in high mobility scenarios. 
Introduction
Enabling vehicles to connect with the outside world could lead to significantly more efficient and safer use of existing road infrastructure, thus advanced safety related applications [1][2] would appear to mitigate the road accident and improve traffic efficiency.

We consider that supporting this service via 3GPP would be beneficial as current solutions have limited performance in terms of end-to-end latency and reliability.

Proposal

A new use case is proposed for SMARTER TR:
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5
Use Cases
5.X
Use case for connected vehicles
5.X.1
Description

As mentioned in [1], if full-autonomous vehicles are deployed, further reduction of the potential human error is expected as long as the road information and controlling messages can be exchanged between adjacent vehicles with very low latency (e.g., 1 millisecond) and high reliability, which can’t be supported by legacy 3GPP system. Furthermore, an autonomous vehicle would need to be driverless in all geographies, thus would require full road network coverage (e.g., nearly 100% availability) with nearly 100% reliability to avoid accident.

Besides, in some scenarios, video information between vehicles and infrastructure is needed to further enhance the efficiency and safety, where higher data rate between vehicles, and between vehicles and infrastructure is required. The required uplink data rate per vehicle is tens of Mbps.  

Another big challenge in connected vehicles is high mobility, especially for those vehicles running in opposite directions, which makes reliable communication between vehicles more challenging due to larger Doppler spread. Furthermore, high moving speed also leads to varying topology as the relative positions of vehicles change all the time, which requires that the network is flexible and scalable enough to manage the dynamic topology and connectivity.
Note that service requirements in autonomous driving are much higher than those in LTE V2X scenarios especially in safety related applications. For example, in TR 22.885, the maximal allowed latency of V2XLTE is typically 100ms, and no explicit requirement on reliability is given yet. However, for connected vehicles in SMARTER, 1 millisecond end-to-end latency and nearly 100% reliability are required.

5.X.2
Potential Service Requirements

The potential service requirements from this use case include:
The 3GPP system shall support very low latency (e.g., 1 millisecond end-to-end latency
).

The 3GPP system shall support very high reliability (e.g., nearly 100%).

The 3GPP system shall support very high availability (e.g., nearly 100% for road scenario).

The 3GPP system shall support high uplink data rate per vehicle even in a dense environment (e.g., tens of Mbps per device in a dense environment).

The 3GPP system shall support very high mobility (e.g., absolute speed more than 200 km/h while relative speed more than 400 km/h).

5.X.3
Potential Operational Requirements
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