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Emerging use cases in the automotive industry, as well as in 
manufacturing industries where the first phases of the fourth industrial 
revolution are taking place, have created a variety of new requirements 
for networks and clouds.
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Next-generation automotive services 
and their requirements
Mobile communication in vehicles is increasing in importance 

as the automotive industry works to make driving safer, 

smooth the flow of traffic, consume energy more efficiently 

and lower emissions. Automated and intelligent driving, the 

creation and distribution of advanced maps with real-time 

data and advanced driving assistance using cloud-based 

analytics of uplink video streams are all examples of emerging 

services that require vehicles to be connected to the cloud. 

These services also require networks that can facilitate the 

transfer of a large amount of data between vehicles and the 

cloud, often with real-time characteristics within a limited time- 

frame while the vehicle is in active operation.

Looking at the automotive industry, we often focus on the real-

time use cases for safety, as defined by V2X/C-ITS (vehicle 

to everything/cooperative intelligent transport system), 

where real-time aspects such as short latency are the most 

significant requirements. However, the automotive industry’s 

new mobility services also place high demands on network 

capacity due to the extreme amount of data that must be 

transported to and from highly mobile devices, often with near 

real-time characteristics.

The placement of application components at edges depends 

upon the behaviour of the application and the available 

infrastructure resources. When dealing with highly mobile 

devices that connect to a multitude of networks, it must 

be possible to move execution of the edge application 

automatically when a more appropriate location for the vehicle 

is discovered. Some applications require transfer of previously 

analysed data and findings to the new location, where a new 

application component instance will seamlessly take over to 

serve the moving vehicle.

Distributed computing on a 
localised network
We have developed the concept of distributed computing 

on a localised network to solve the problems of data 

processing and traffic in existing mobile and cloud systems. 

In this concept, several localised networks accommodate the 

connectivity of vehicles in their respective areas of coverage. 

As shown in Figure 1 below, computation power is added to 

these localised networks. This reduces the total amount of 

data exchanged between vehicles and clouds while enabling 

the connected vehicles to obtain faster responses.

A localised network covers a limited number of connected 

vehicles in a certain area. Edge computing refers to the 

geographical distribution of computation resources within 

the vicinity of the termination of the localised networks. This 

reduces the concentration of computation and shortens the 

processing time needed to conclude a transaction with a 

connected vehicle.

Figure 1: High-volume data automotive services and their characteristics
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Data exposure secures integration of the data produced locally 

by utilising the combination of the localised network and the 

distributed computation. By narrowing relevant information 

down to a specific area, data can be rapidly processed to 

integrate information and notify connected vehicles in real-

time.

 

As part of the fourth industrial revolution, industry verticals 

and communication service providers (CSPs) are defining a 

set of new use cases for 5G [3]. Private deployments and 5G 

networks provided by CSPs to manufacturing companies, 

smart cities and other digital industries are on the horizon as 

well.

Our distributed cloud solution
Ericsson has developed a distributed cloud solution that 

provides the required capabilities to support the use cases 

of the fourth industrial revolution, including private and 

localised networks. Our solution is designed to satisfy the 

specific security requirements needed to digitalise industrial 

operations, with automotive as one of the key use cases. 

The distributed cloud solution provides edge computing and 

meets end-to-end network requirements as well as offering 

management, orchestration and exposure for the network and 

cloud resources together.

As shown in Figure 2, we define the distributed cloud as a 

cloud execution environment that is geographically distributed 

across multiple sites, managed as one entity and perceived as 

such by applications. The key characteristic of our distributed 

cloud is abstraction of cloud infrastructure resources, where 

the complexity of resource allocation is hidden to a user or 

application. This could be provided by multiple CSPs, where 

workload placement is policy-driven and based on various 

externalised criteria.

To enable monetisation and application innovation, distributed 

cloud capabilities are exposed on marketplaces provided 

by Ericsson, third parties and CSPs. The distributed cloud 

capabilities can be offered according to various business and 

operational models.

Our distributed cloud solution enables edge computing, which 

many applications require. We define edge computing as the 

ability to provide execution resources (specifically compute 

and storage) with adequate connectivity at close proximity to 

the data sources. The exact locations of the micro and small 

data centres may be dependent upon the CSP’s network 

topology and the requirements of the use cases.

In the automotive use case, the network is designed to 

split data traffic into several locations that cover reasonable 

numbers of connected vehicles. The computation resources 

are hierarchically distributed and layered in a topology-aware 

fashion to accommodate localised data and to allow large 

volumes of data to be processed in a timely manner.

Figure 2: Distributed cloud architecture
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Conclusion
Distributed cloud is a cornerstone of the intelligent networks 

that will play a key enabling role in the fourth industrial 

revolution. A robust distributed cloud solution requires efficient 

and intelligent management and orchestration capabilities 

that span heterogeneous clouds supplied by multiple actors. 

Service exposure will enable monetisation and application 

innovation through integration with the marketplaces and/or 

integration with the industries’ IT systems.

The evolution towards globally distributed cloud requires 

action to align the industry both through traditional standards 

as well as active participation in open-source projects aimed 

at providing reference implementations. 

Ecosystems such as the AECC (Automotive Edge Computing 

Consortium) play an important role by examining the high-

volume data use cases for the automotive industry.
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Distributed cloud is a cornerstone of the intelligent 
networks that will play a key enabling role in the fourth 
industrial revolution. 


