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Fifth generation (5G) technology is expected to be a game changer for the automotive 

industry. The possibility for vehicles to be connected to other vehicles, pedestrians, roadside 

infrastructure, or application servers enables the development of multiple revolutionary 

services. As specified in [1], they will include:  

 vehicle platooning: vehicles dynamically forming a group, driving together, and 

proceeding at a very short distance from each other; 

 advanced driving: sharing driving intentions, sensor data, and videos gathered 

through onboard cameras with roadside infrastructure, other vehicles, pedestrians 

and network servers, for safety and traffic efficiency applications, as well as semi- or 

fully-automated driving; 

 remote/cloud computing driving: a remote driver or a V2X application that operates 

a remote vehicle traveling in dangerous environments, with impaired passengers 

onboard, or public transportation vehicles. 

 

The requirements that the 5G technology should fulfill in order to meet the needs of the 

automotive industry are as follows [1][2][3]: 

 Ultra-high availability, namely, 99.9999%; 

 Ultra-high reliability, namely, 99.9999%; 

 Ultra-high resilience, namely, 99.9999%; 

 Low latency, ranging between 1 and 10 ms;  

 High data rate, ranging between 0.5 and 50 Mbps, with lower requirements for 

uplink traffic; 

 Many simultaneous connections, namely 2000-4000 vehicles/km2 

 No need for user registration. 

 

Importantly, the first requirement implies that services should be supported also in out-of-

coverage conditions, while the latter requirements call for new security mechanisms that 

provide authentication, authorization and privacy even when registration with a mobile 

operator is not in place.  

 

Among the key innovations of 5G, it is expected that the following will represent major 

enabling technologies for automotive services: 

1. Network slicing 

2. Multi-access edge computing (MEC) 

3. eV2X communications 

4. mmWave communications 

 

Network slices, namely virtual functions graphs and the corresponding resources needed to 

implement them, should be easy to configure, re-usable for one or more network services, 

with an agile lifecycle management, and possibly isolated from other slices for security 

reasons. 

 

Network slicing can involve resources at the edge of the network, leading to the 

implementation of the MEC concept. MEC is indeed an effective approach, capable of 



guaranteeing low end-to-end delays, low bandwidth consumption, low energy consumption 

and high resilience, which are of critical importance to automotive services. 

 

The idea of exploiting resources at the edge of the network can be then pushed to the 

extreme case where resources offered by pedestrian and vehicular user equipment are 

exploited. It is thus fundamental to realize efficient V2X communications so as to enable 

user equipment to share computing, network and storage resources. While the 3GPP 

Release 14 has started defining some guidelines along which cellular V2X communication 

should develop, detailed specifications about radio channel access and synchronization are 

still missing, as well as how such technology can be enhanced and evolve toward the so-

called 5G eV2X. 
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