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Emerging Technology for
5G-Enabled Vehicular Networks

Connected telematic services such as online media 
streaming, social networking, real-time traffi  c report 
acquisition, and online navigation are key features 

for future vehicles. Additionally, communication among vehi-
cles and their neighbors enables a vast number of new appli-
cations in the automotive safety and effi  ciency domain. 

While IEEE developed 802.11p as the main communica-
tions standard for vehicular networking, the emerging 5G 
cellular networks promise to provide practical and conve-
nient mass market solutions to enable ubiquitous and reli-
able connections to vehicles in the densely populated urban 
areas. With ample bandwidth, low latency, and lowered cost, 
5G cellular networks will enable rich engaged service appli-
cations to vehicles and, more importantly, effi  ciently drive the 
convergence of vehicular networking to the existing Inter-
net framework and applications, such as cloud computing 
and video streaming. For specific use cases, IEEE 802.11p 
still may offer better technology and gives the automotive 
industry more strategic independence from the cellular com-
munication providers. As a result, both the automotive indus-
try and the authorities have not yet fully decided on which 
technology to support and concentrate on. Currently, par-
allel technology stacks seem to be rolled out in the short 
term. However, concepts to combine both technologies in a 
hybrid solution exist. 

The purpose of this Special Issue is to provide the aca-
demic and industrial communities a venue in which to pres-
ent the vision, research, and dedicated efforts on the key 
technologies emerging for 5G-cellular-communication-en-
abled vehicular networks. The issue sought original contri-
butions that address the fundamental research challenges in 
related topics that can help the community analyze the cur-
rent state, identify future goals, and refi ne the architectures 
and technologies of vehicular networks with the emerging 
5G technologies. 

This Special Issue includes nine articles, which cover 
diff erent aspects of vehicular 5G. The physical-layer trans-
mission techniques are discussed in the articles “V2X Meets 
NOMA: Non-Orthogonal Multiple Access for 5G-Enabled 
Vehicular Networks” and “Statistical Signal Transmission 

Technology: A Novel Perspective for 5G-Enabled Vehicular 
Networking.” For an introduction to the spectrum alloca-
tion problems, the reader is referred to “Toward 5G Spec-
trum Sharing for Immersive Experience Driven Vehicular 
Communications,” “5G Network Slicing for Vehicle-to-Ev-
erything Services,” and “Vehicular Radio Access to Unli-
censed Spectrum.” The software defi ned network aspects 
are presented in “Exploring Mobile Edge Computing for 5G 
Enabled Software Defi ned Vehicular Networks” and “Cell-
Less Communications in 5G Vehicular Networks Based on 
Vehicle-Installed Access Points.” Finally, the challenges of 
handover and high-precision positioning are presented in 
“Enhancing Vehicular Communication Using 5G-Enabled 
Smart Collaborative Networking” and “5G mmWave Posi-
tioning for Vehicular Networks,” respectively. We hope you 
enjoy reading!
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