Enabling cross-border tele-operated transport in the
535G Era: The 5G Blueprint approach
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Abstract—5G systems promise to enable autonomous vehicles
by empowering road-, water-, and air-vehicles with ultra low
latency communications and computing at edge in order to share
and process data from multiple sensors. However, in order to
realize such fully Connected and Automated Mobility (CAM) for
cars, drones and vessels, a crucial intermediary step must be fully
achieved: 5G-based tele-operated transport. In order to do so, the
European project H2020 5G-Blueprint aims to design, test, and
validate in real deployments a 5G-enabled tele-operated transport
and its enabling functions in both a relevant and operational
environment realised through cross-border trials on the road and
on the water along 5G corridors in the Dutch and Belgian border
area, resulting in a blueprint for future cooperation on 5G-
enabled CAM between public, private and semi-private parties
(e.g. ports), gaining new and innovative insights on the stringent
particular requirements for safe CAM, on the architecture, on
governance and relevant business models.

Index Terms—tele-operated transport, 5G connectivity, logis-
tics, vehicular communications

I. INTRODUCTION

The transport sector in Belgium and the Netherlands cur-
rently faces a significant labour market shortage, with demand
for truck drivers growing strongly in the last few years, while
supply has not followed suit. In the Netherlands there were
4,900 job vacancies for truck drivers in Q1 of 2019 which
did not get filled [1]. On average 41% of the Dutch transport
companies indicate that shortage of labour market hinders
the growth of their economic activities [2]. And in Belgium,
similar shortages can be identified: according to Philippe
Degraef, director of Febetra (federation of transporters), there
were 6,000 truck driver vacancies ready to be filled in [3].

There is a clear need to find solutions in the short to medium
run to help the sector overcome this structural personnel chal-
lenge. Measures to increase the attractiveness of the trucking
(and shipping) profession would be warmly welcomed and
would have a high business value.

Tele-operated trucks (and barges) constitute a solution to al-
leviate the shortage in professional truck drivers (and shippers)
to a large extent in the short to medium run. On the supply
side, driving a truck would become an innovative office job
with employees acquiring new skills and working in shifts on

the same truck. This would greatly increase attractiveness of
the profession. Tele-operated trucks (and barges) will reduce
shortage in unfilled vacancies, by making the profession more
attractive due to a better work-life balance, and by keeping
the number of drivers (and skippers) needed stable in case
of increased economic activities due to more efficient use of
their valuable time. Safety poses less of an issue for tele-
operated driving (relative to L4/L5 automated driving) as it is
guaranteed by a human that is still in control.

5G Blueprint! is an EU funded project with the aim
to design and to validate a technical architecture, business
and governance models for uninterrupted cross-border tele-
operated transport based on 5G connectivity. The project’s
outcome should be usable as the blueprint for subsequent op-
erational pan-European deployment of tele-operated transport
solutions in the logistics sector and beyond. The objectives can
be further broken down into technical, business, and regulatory
objectives.

The main goal of this project is on the technical side
to tailor and to implement the prototype of a tele-operated
transport system. To do this, we will design and implement a
5G network for Connected and Automated Mobility (CAM)
services. Since one of the goal is also to guarantee the safety
of this system, we will implement the enabling functions to
it. Finally, the proposed solution of having end-to-end tele-
operated transport in real life scenario, including the cross-
border conditions will be validated.

On the business side, the project aims to do a market
analysis of 5G tele-operated transport, along with exploring the
commercial possibilities. For that, we will analyze the position
of possible role of tele-operated transport based on 5G. Then,
we can investigate the market adoption. To further cope up
with the regulations, this project will identify the regulatory
issues regarding the deployment of cross-border tele-operated
transport based on 5G connectivity, and identify recommended
actions.

Thttp://www.5gblueprint.eu



The outcome of 5G Blueprint project, along with its techni-
cal demonstration and validation will be used as an input for
profound analysis and definition of governance and business
models. As such, the project will provide a blueprint for future
cooperation on 5G-enabled CAM between public, private and
semi-private parties (e.g. ports), gaining new and innovative
insights on the very particular requirements for safe CAM, on
the architecture, on governance and relevant business models.

II. 5G BLUEPRINT APPROACH

Over the past years, several demonstrations, trials, and pilots
of CAM use cases have been developed and executed. Vehicle-
To-Everything (V2X) connectivity was typically foreseen by
the incumbent ITS-G5 technology or existing mobile networks
(4G/4G+) for connectivity purposes. Lately also Cellular
Vehicle-To-Everything (CV2X) PC5 direct communication is
being tested in trials in Europe as part of CONCORDA?.
More recently, some CAM trials are being prepared using 5G
network technology, as part of several H2020 projects, such
as 5GCarmen?, 5G-Mobix*, 5GCroco’, targeting higher level
of automation of vehicles in cross border environments using
5G technology to meet the stringent requirements.

The overall concept of 5G Blueprint is to demonstrate
and validate 5G-enabled tele-operated (i.e. remote-controlled)
transport and its enabling functions in both a relevant and
operational environment (TRL6 and TRL7), realised through
(cross-border) trials on the road and on the water along
5G corridors in the Dutch and Belgian border area. We
consider tele-operated transport (keeping the driver or shipper
responsible for the control of the vehicle/barge but taking
him/her physically out of the vehicle/barge) crucial as an
intermediary step towards fully connected and automated
mobility, constituting an innovative, but at the same time
pragmatic, approach in relation to the classical evolution
from L1 to L5 autonomous driving. The deployment of tele-
operated transport (and additional innovations demonstrated
in this proposal such as Cooperative Adaptive Cruise Con-
trol (CACC) and infrastructure-based docking) would already
allow to realize the highest business value linked to CAM,
i.e. a reduction in the number of drivers/shippers required per
transport movement, while circumventing the need to address
all corner cases in the absence of a human in charge which
currently delays successful roll-out of L4/L5 autonomous
driving. Tele-operated transport, its enabling functions and
the resulting business opportunities are not possible without
the use of low-latency, highly reliably, highly secure, high-
bandwidth communication which only 5G can offer.

A. Use-cases
5G Blueprint will explore the following use cases:

Automated Barge Control.
Automated driver-in-loop docking functionality.

Zhttps://ertico.com/concorda/
3https://Sgcarmen.eu/
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Automated barge control

CACC based platooning

Teleoperator

Automated driver in loop docking

Fig. 1. 5G Blueprint Use Cases

CACC based platooning.
Remote take-over operations.

At the core of the project, there are two tele-operation use-
cases (TRL7), on the road and on the water respectively. In
the first use-case, yard truck and road-going vehicles will
be equipped for remote-controlled operation, which is to be
tested in a port environment as well as on sections of public
road. In the second use-case, remote- controlled operations
will be tested on a barge. On top of these use-cases additional
CAM functionalities are developed with the aim to further
increase efficiency of the teleoperators, (i) automated docking
functionality in the port along with a tele-operable mobile har-
bour crane (TRL7); and (ii) CACC-based platooning (TRL7).
Figure 1 illustrates the use cases. Moreover, these use cases
will be validated and tested within the three different pilot
sites for the 5SG Blueprint project, such locations are strategic
logistic-related sites located in Belgium and The Netherlands
as can be observed in Figure 2.

B. Enabling functions

Safety is a critical enabler for the tele-operation of road
vehicles, as the tele-operator must cope with the difficulty
of perceiving his surroundings. Removing the driver from
the vehicle or vessel has two important consequences which
should be addressed to ensure a safe and smooth operation.

Fig. 2. Pilot sites



