
The future of mobile communication is 5G. 
And in this regard, the Port of Hamburg 
is a trailblazer. A gigantic 5G network is 
currently under officially testing in the 
Hanseatic City of Hamburg, as well as in 
the northern Italian city of Turin, by the 5G 
Mobile Network Architecture (MoNArch) 
research project which is funded by the EU.

5G is seen as the communication 
standard of the future  an entirely new 
network concept that combines terrestrial 
and mobile networks. Unlike technological 
advances of the past, which solely focused 
on increasing broadband width and speed, 
5G will support a wide range of use cases that 
all have different speed, latency, security and 
capacity requirements. 5G will also play an 
important role in new application scenarios 
created by the Internet of Things (IoT) and 
Industry 4.0. technological change. Besides 
the manufacturing industry, the logistics 
sector in particular will benefit from 5G 
mobile technology.

THE MONARCH PROJECT
5G offers safety, reliability and speed 
which didn t exist in mobile networks 
before. It opens completely new fields of 

application. We at the Port of Hamburg 
are already able to gain experience with 
this future technology and can also shape 
the standard. Not only does the port profit 
from this but also the whole city prospers.

After six months of preparation, the 
MoNArch project partners – Hamburg 
Port Authority (HPA), Deutsche Telekom 
and Nokia – launched a testbed that 
stretches across some 8,000 hectares 
of port area in January 2018. For this 
purpose, a base station has been installed 
on Hamburg’s television tower, which is 
over 150 metres high.

The testbed at the Port of Hamburg 
has primarily been set up to test 5G 
applications in an industrial environment. 
Telecommunications networks for 
industrial applications must be ultra-
reliable and highly secure as well as support 
multiple use cases. The application needs 
of the Port of Hamburg are diverse, and the 
requirements for networks are particularly 
high. For instance, mobile networks will 
facilitate the coordination of traffic lights 
within the port area and the collection 
and processing of environmental data in 
real time. n top of this, virtual reality 

applications will be deployed to manage 
the infrastructure better and thereby make 
it much safer.

The project partners run the trial 
5G network to explore the various 
applications, each of which has different 
data transport requirements, and evaluate 
the reliable function in a single network. 
The 5G trial network is partitioned into 
virtual networks – so-called network slices 
– which are then customized to meet 
specific port application needs. Network 
slicing in 5G networks delivers greater 
network flexibility and supports the port’s 
numerous and varied applications and 
cases. The Port of Hamburg will be the first 
location in Germany where a network with 
several network slices will be tested under 
real life industrial conditions.

The 5G trial programme in the Port of 
Hamburg forms part of the two-year 5G 
MoNArch research project (5G Mobile 
Network Architecture for diverse services, 
use cases, and applications in 5G and 
beyond). 5G MoNArch aims to put 5G 
mobile network architecture into practice 
by deploying 5G network slicing in real life 
test environments and use the insights 
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gained to review and improve existing 
concepts. While the testbed in Hamburg 
is primarily used to trial the integration 
of 5G into traffic and infrastructure 
management systems, the second testbed 
of the project in Turin focuses on multi-
media applications. As a 5G Infrastructure 
Public Private Partnership (5G-PPP) Phase 
II project 5G MoNArch is co-funded by 
Horizon 2020, the European Union’s 
Framework Programme for Research and 
Innovation.

FIRST FINDINGS
In November 2018, HPA, Nokia and 
Deutsche Telecom compiled a first interim 
report a er the test bed had given us a 
first glimpse of the huge potential that 5G 
and, in particular, network slicing offers. 
I believe the new standard will form the 
basis for solving tricky industry challenges 
and is the last push we need to generate a 
breakthrough in terms of digitalization. I m 
also very proud that the City of Hamburg 
and the Port of Hamburg are among the 
first to benefit from this technology that 
will also be of great benefit to those who 
follow in our footsteps.

Three case studies using real-life 
applications have demonstrated the 
reliability of the new standard. In the 
first, partners have installed sensors on 
ships belonging to HPA s subsidiary, Flotte 
Hamburg GmbH & Co. G. These sensors 
transmit movement and environmental 
data in real time from across large swathes 
of the port. In another example, traffic 
lights have been linked to the mobile 
network and can be operated remotely 
by the HPA control centre in order to 
control traffic as it flows through the port. 
Trucks, for example, are guided quickly 
and safely around the site. In the third 
example, the new standard makes high 
data volumes available quickly outside 
of existing networks, transmi ng 3D 
data to an augmented reality application. 
Smart glasses use the information to 
show wearers building data relating to 
future or former structures in a real 
environment. In the future, this technology 
will help engineers to monitor or optimize 
construction planning directly on site at 
the port. 

BACKGROUND TO 5G MONARCH
The 5G MoNArch trial at the Port of 
Hamburg is part of a two-year research 
project that aims to implement concepts 
for 5G mobile communications architecture 
in practice. Findings from the deployment 
of 5G network slicing in a real-world test 
environment are used to review and 
improve the underlying concepts. 

While the focus in Hamburg is on 
integrating 5G into transportation and 

infrastructure management systems, a 
second testing ground in Turin is looking at 
multimedia applications. The Horizon 2020 
EU Framework Programme for Research 
and Innovation is funding the 5G MoNArch 
project as part of phase II of the 5G 
Infrastructure Public Private Partnership 
(5G PPP).

TRIAL AIMS:
• Testing the architecture of the fi h 

mobile network generation with real-
life applications

• Ensuring rapid and reliable communication
• Expanding the 5G architecture through 

use of architecture concepts like 

Inter-Slice Control and cross-domain 
management

OPPORTUNITIES FOR HAMBURG
• nowledge transfer and contributing to 

the Europe-wide implementation of 5G
• International attention for the port 

of Hamburg, its innovativeness and 
forward-looking approach

• Increase in the port’s recognition as a 
modern base for existing and future 
companies, neighbors and citizens
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ABOUT THE ORGANIZATION

The Hamburg Port Authority A R (HPA) 
has been providing future-oriented port 
management services offering one face 
to the customer since 2005. To ensure 
efficient, safe and economic processes 
in the Port of Hamburg and meet the 
demands of a growing port, the HPA relies 
on intelligent and innovative solutions. 

The HPA is responsible for resource-
efficient, sustainable planning and the 
implementation of infrastructure projects in 
the port. It is the contact point for all kinds 
of questions concerning the waterside and 
landside infrastructure, the navigational 
safety of vessel traffic, port railway facilities, 
port property management and business 
conditions in the port. The HPA ensures the 
provision of land as required, carries out all 
statutory duties placed on it and provides 
port industry services. It markets port-
specific technical knowledge and represents 
the interests of the Port of Hamburg at a 
national and international level.

ENQUIRIES

www.hamburg-port-authority.de 
ouTube: smartP RT TV

E-mail: information@hpa.hamburg.de  

CLICK FOR PREVIOUS  
HAMBURG PORT AUTHORITY PAPERS

EDITION 83    9 

5G, MACHINE LEARNING & EXPONENTIAL TECH

https://www.porttechnology.org/search/results?keywords=HAMBURG+PORT+AUTHORITY&channel=technical_papers



