
The rapid growth of 5G means a new para-
digm for telecommunications and a quan-
tum leap forward compared with previous 
inter-generation evolutions, typically fo-
cused on the bandwidth increase side. 5G 
brings three different classes of quality of 
service (QoS), each one of them focused 
on the key requirements of the three main 
clusters of use cases. 

Those are eMBB (enhanced Mobile 
Broadband), focused on bringing ultra-high 
bandwidth to the end user, URLLC (Ultra 
Reliable Low Latency Communications) fo-
cused on ultra-reliable networks with ex-
tremely low latency and mMTC (massive 
Machine Type Communications), focused 
on providing connectivity with a high den-
sity of devices, where high bandwidth and 
low latency are not key requirements. The 
technological evolution of these three QoS 
classes is depicted in Figure 1.

BENEFITING THE SUPPLY CHAIN 
Thanks to this flexibility on the use cases 

that can be supported, 5G will benefit all 
industries. This is particularly true of logis-
tics and the supply chain. Typically, higher 
frequency bands provide better quality 
coverage in areas with very high density of 
users and devices, and the lower frequency 
bands provide wider coverage in rural ar-
eas. This will finally allow the supply chain 
to have actual real time end-to-end cargo 
tracking and fleet management services as 
well as monitoring workforce in the field. 

This will have a huge impact on 
sustainability, as we will be able to track 
and monitor any good point-to-point in 
exact detail, including the condition of the 
goods and the behaviour of the driver. It 
will also reveal data on the route, such as 
how optimal it was, and the emissions used 
during transit.  
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If there is a stakeholder that will benefit 
very significantly from the appearance of 
5G, it is ports. The coming of 5G will speed 
up the transition to become smart and sus-
tainable. 

FLEXIBILITY OF THE 5G NETWORK YIELDS 
DIVERSITY OF SUPPORTED USE CASES

Based on the flexibility that 5G offers, lo-
gistics industries can benefit from the adap-
tative nature of the network, adapting to a 
tracking use case when the cargo is on the 
move and moving into a scenario with high 
density of devices and elements when the 
cargo reaches the port or the warehouse.

A cargo delivery, either via terrestrial 
transport or boat can arrive at the port 
while being tracked with specific devices and 
mMTC connectivity within the 5G infrastruc-
ture. The specific outdoor and indoor track-
ing can be complemented with other intel-
ligent deployments such as the ones based 
on smart buoys. Energy efficiency solutions 
with an elevated number of sensors to con-
trol power, gas and water consumption are 
also gaining more relevance in order to guar-
antee the sustainability of the port.

When that is necessary, an eMBB con-
nectivity is used. Ports are already taking 
advantage of this capability in use cases like 
perimetral security cameras and all services 
based on image processing. Port processes 

can be optimised thanks to this distributed 
intelligence. Such connectivity may not be 
used on a constant basis, but only when 
some problem is detected at the endpoint 
autonomously. In this situation, Edge com-
puting is critical to optimising the resources 
deployed both at the connectivity and the 
processing power level.

In addition, by combining eMBB and 
mMTC capabilities, it is possible to deploy 
complex solutions like the detection of con-
taminating particles and gases based on hy-
per-spectral cameras with specific machine 
learning developments. 

Finally, the URLLC makes it possible to re-
motely control different port operations, in-
cluding cranes, automated guided vehicles 
(AGVs) and other moving assets. In some 
scenarios we can find initial deployments of 
V2X (vehicular communications) and take 
steps towards a fully automated port where 
trucks, cranes, people, toll gates, etc, will be 
in constant communication.

EVERY BUSINESS IS A DATA BUSINESS
Huge amounts of data can be generated 
from this level of connectivity and each 
connected device is a valuable source of 
information. This includes usage data, 
traffic profile, operational information, 
etc, which offers amazing opportunities if 
used correctly.  

The value of the data can also be defined 
and arranged into levels depending on the 
complexity of implementation. 

The first level is the descriptive analyt-
ics, which a clear, graphical picture of the 
relevant information for a given situation 
or business. To do so it describes past 
events and in the case of ports, as well as 
other industries, is very useful to monitor 
efficiencies and find historical trends.

The second level is diagnostic analytics, 
which investigates the reason for things hap-
pening. It requires a deeper knowledge, and 
accordingly it is more complex to implement.

Thirdly, there is the predictive analysis, 
and it is where many areas of industry are 
focused. This is very complex to implement 
and requires a significant amount of data 
in order to really obtain predictions about 
what will happen.

Fourth level is the prescriptive analytics 
one, which looks to find clear pathways to-
ward achieving set objectives. This is where 
digital twin technology can be used to pro-
vide data-based insights. 

In order to really become a smart port, 
these four levels of value must be imple-
mented, based on real time, high quality 
data. In order to make this happen in a real 
environment, a communication HUB is re-
quired. This would meet all the quality and 
connectivity requirements, as well provide 

Figure 1. Technological path from 4G/
LTE towards 5G. Source: 3rd Generation 
Partnership Project
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the flexibility to assign different QoS at a 
network level and fully secure at an end-to-
end (E2E) level.

THE MAGIC COMES FROM THE E2E 
APPROACH
Ports are massive multimodal nodes 
where different entities, companies, ele-
ments, and purposes coexist in proximity. 
Efficiencies and new sustainable models 
will come from a clear data-centric ap-
proach based on real-time acquisition of 
information from the different elements of 
a smart port. 

In order to combine and utilise the as-
sets’ data, it is necessary to build a platform 
where it can be aggregated in a secure, reli-
able, and trustworthy manner. 

That platform would have visibility of all the 
processes within the port, enabled by secure, 
selected, open APIs that allow the coherent 
interaction with adjacent environments and 
systems of specific logistics operators, such as 
a nearby city, which ports usually have. 

The combination of data and an end-to-
end is the key to realising the smart port 
concept.

It is here where FIWARE steps in, as ex-
plained in the article: "Smart Ports: A deep 
transformational moment" published edi-
tion 83 of the Port Technology International 
Journal, March 2019. 

The more information available, the 
more effective the decision, and the more 
effective the decision the fewer resources 
needed to implement it. Taking it into con-
sideration, the objective of FIWARE would 
be to become the orchestrator of the 

Maritime Sector 4.0. Having the informa-
tion is very important, but if you do not 
have it in real time it can be useless. This 
means a waste of time and resources, or 
even worse in case of processes where the 
latency is the main point of limitation. As 
commented before, the ultra-reliable low 
latency communications (URLLC) guaran-
tees, and that is why we can consider that 
“5G has started the way to the Green Digi-
tal Twin”.

The initial deployments are already tak-
ing place in many ports. In the coming years 
the foundational technologies will be read-
ily available, and progressively the focus 
will shift towards increasing the efficiency 
and sustainability of operations by increas-
ing the level of value extracted from data. 
5G-enabled smart ports digital twins will be 
implemented, meaning a clear advantage for 
those that take the lead and walk this trans-
formational path towards. 
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Figure 2. Maritime Sector 4.0. adoption
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