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0 1 INTRODUCAO — OBJECTIVOS DESTE BENCHMARK

The objective of this benchmark for AMA is to identify trends, national and international practices, and use cases
applicable to the national context of Public Administration, considering two perspectives: the impacts of adopting 5G
on optimizing the public service delivery model, and the different policies and strategies to be adopted to minimize
barriers to its implementation.

Phase Deliverable

Benchmark document, including:

» Use cases and best practices in the use of 5G technology

 Applicability for government entities, public administration, and society

« Systematized information by categories and conclusions organized by dimensions

Benchmark
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1. Define and agree on the

benchmark dimensions

0 1 INTRODUCTION — BENCHMARK APPROACH

2. Conduct research and
analyses using information
sources

3. ldentify best practices
and use cases for adoption
in Public Administration.

4. Classify the use cases
according to each
dimension

Define and agree on the
benchmark dimensions —
Listing of dimensions for
impact analysis on
technical, financial,
societal relevance, and
Public Administration
transformation aspects.
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|dentification of trends,
practices, and use cases
(national and
international).

Identify best practices to
describe the objective and
functionality of each Use
Case so that it can later
be implemented in Public
Administration.

Impact classification for
each dimension: High,
Medium, and Low (H, M,
and L) — This classification
will be carried out based
on the references found
and in a comparative
manner between the
different use cases.



0 1 INTRODUCTION — BENCHMARK APPROACH | DIMENSIONS

DIMENSIONS

Relevance for Society

Technical Feasibility

Financial Sustainability

Replicability and Generalization

Transformation of the Sector/PA

Impact on the Economy

Impact on the Environment

Impact on Emergency Response

Impact on Other Strategies

CLASSIFICATION LEVELS
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DESCRIPTION

Improvement in services for citizens and companies

Technical complexity in implementation

Level of investment and/or cost reduction in Public Administration

Replicability and generalization of use cases to other sectors of Public Administration

Increased efficiency or quality in the Public Administration sector

New sources of revenue and/or cost reduction for society

Reduction of ecological footprint of Public Administration and Society

Better response from emergency and Civil Protection services (Firefighters, Police, Hospitals)

Data in Public Administration, Open Data, Smart Cities, Cloud, Al, and Emerging Technologies

HEE High — Use Case with the highest impact
B Medium — Use Case with intermediate impact

Low — Use Case with low impact




0 1 INTRODUCTION — CONTEXT | MOBILE COMMUNICATION: WHAT HAS CHANGED?
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Source: https://techmodena.com/internet/internet-generation/

The first generation of technology (1G) was the gateway to wireless
communication in the late 1970s. It provided voice, but with limited
coverage, weak security, and low sound quality. This analog cellular
communication system offered up to 14.4 kilobits per second (Kbps).

The second generation of technology (2G) arrived in 1990, offering
CDMA (Code Division Multiple Access), GSM (Global System for
Mobile Communications), and other mobile communication
standards. Clearer voice calls, image messaging, and MMS were
also introduced with this generation of mobile technology.

When the third generation of technology (3G) appeared in the early 2000s, internet speeds of 512 KB/s to 3.1 MB/s could be offered,
enabling access to most social media services.
Until recently, the fourth generation of technology (4G) was the fastest mobile technology, with speeds between 100 and 300 MB/s. 4G
opened broadband internet to mobile phones, introduced HD streaming, and Voice over Internet Protocol (called VoLTE), among other

features.

5G technology enables higher data speeds (especially uplink), greater device capacity, improved quality of service in high-density
areas, and much lower latency to support “Mission-Critical” or “Real-Time Safety” use cases.
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0 1 INTRODUCTION — CONTEXT | OVERVIEW OF 5G

5G is a cellular technology which, like its predecessors, divides the network into small geographic areas called
cells, where voice and data are transmitted by radio waves between antennas and mobile devices.

To overcome the saturation of current frequency spectrum bands, the solution to achieve higher transmission
and processing speeds is to use wider bandwidths and higher transmission frequencies. For example, spectrum
bands of millimeter waves with frequencies ranging from 2 GHz up to 300 GHz (mmWs, or Millimeter Waves).

The 5G architecture is also characterized by virtualization, cloudification, and automatic network orchestration.
Greater flexibility, efficiency, and lower costs in this new technology are achieved through new functionalities
such as “network slicing,” explained in the following slide.

The emergence of 5G technology enables the launch of new use cases, applications, processes, and broader,
more efficient ecosystems across various sectors of Public Administration. 5G fosters innovation and the
development of new solutions in the domains of the Internet of Things (loT), Edge Computing, Smart Cities,
Artificial Intelligence, Blockchain, Data Science, Open Data, and Virtual Realities.
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0 1 INTRODUCTION — CONTEXT | 5G NETWORK SLICING

The partitioning of the 5G network enables the optimization of network resources through the logical separation of traffic and
applications for different verticals.

Motivation: Sharing underutilized network resources, e.g., 50% of traffic is supported by 10% of the network; reducing
CAPEX; ensuring SLAs by type of service; decreasing security risks; and increasing the volume of transmitted data and
traffic.
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O 1 INTRODUCTION — CONTEXT | CHARACTERISTICS OF 5G

The 5G architecture introduces significant advancements in network capacity (devices and data volume), energy efficiency, and latency, as described in the
diagram below.

1 Ox times more 1 0_1 00 * 1 millisecond latency

traffic .
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devices
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battery life

ultra-low cost
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“The combination of speed, responsiveness, and
reach can unlock the capabilities of other technology
trends, giving a boost to autonomous cars, drones,

5 key value drivers virtual reality, and the Internet of Things.” — Roger
Cheng, c|net

https://www.cnet.com/news/notre-dame-cathedral-fire-slow-reconstruction-and-new-dangers-ahead-update/
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0 1 INTRODUCTION — CONTEXT | SERVICES VS. 5G SPEEDS/LATENCIES

5G technology enables the launch of services with lower latency and higher speeds compared to 4G technology.
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O 1 INTRODUCTION — CONTEXT | THE NEED FOR MEC (EDGE) IN 5G

Edge Computing
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Source: What is multi-access edge computing, and how has it evolved?
techtarget.com
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MEC: Multi-Access Edge Computing

MEC/Edge Computing refers to the ability to process data at
the edge of the network, in order to prevent large volumes of
traffic from traveling through most of the network.

It helps save energy and infrastructure by reducing the traffic
sent through the Central Network.

Allows filtering and protecting data locally.

Enables the launch of new applications, such as autonomous
vehicles, virtual reality, and IoT in industry.

In rural areas, the coverage provided by 5G and MEC allows
many companies to develop specific software for local/edge
processing instead of relying on the Cloud or Data Centers.

12
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O 1 INTRODUCTION — CONTEXT | VIRTUALIZATION AND ORCHESTRATION IN 5G

4,
Zr
G
é?,f Use cases, Business Model, Value proposition
N
éaqa perator nterprise| | Vertical oTT & .
&/ Services 3rd party
&/
P e e e e e T e T - -
' .
S Businness enabler APIs__.________________. .
s’ 4
Y \éf}’;’ Library of modular NF and value enabling capabhilities A Y
& o '
I CcP up RAT
6&;,’5@ functions [~|functions [7| config State Info
&/
?‘3(":" Common Information Repository
&
& r,

WVirtualisation

E2E management & orchestration
-

A . .
W56 devices  5G RAT family

External public &
private IP networks

Source: N. Alliance, «5G white paper», Next generation mobile networks, white paper, vol. 1, 2015.
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Virtualization
 The virtualization of telco

functions in 5G networks
allows them to Dbe
installed and managed on
generic servers (in the
cloud).

Orchestration

« Allows dynamic
management and
orchestration of

virtualized resources. For
example, the lifecycle of
a network slice.

« Enables horizontal
vertical elasticity.

and

1.8
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O 1 INTRODUCTION — CONTEXT | INTEGRATION OF THE 5G NETWORK WITH OTHER TECHNOLOGIES

ARTIFICIAL
INTELLIGENCE CLOUD BIG DATA IOT SENSORS AR&VR

* Application in areas
such as planning,
event prediction,
autonomous repair,
and automatic
failure mitigation.

» Cost reduction,
improved
performance and
network efficiency,
and creation of new
business
opportunities.

* Base platform for
the operation of 5G
networks. The
virtualization of 5G
networks allows
them to be installed
on generic servers
in the cloud.

* Enables increased
network capacity,
introduces the
concept of
elasticity, and
allows greater

hardware efficiency.

* Big Data enables
the processing of
large volumes of
5G network data.

* Allows real-time
analysis of 5G data
and loT
applications
(sensors,
gateways,
controllers),
supporting
predictive and
autonomous
decisions.

* Internet of Things
(loT) and Industry
4.0 are the main
drivers of networks
and 5G use cases.

» Context Aware
Engine (CAE) will
be part of 5G
networks,
introducing
contextualization
and cognitive
intelligence to
support decision-
making.

* 5G networks have
specific
characteristics for
supporting AR &
VR applications
that require high
speed, low latency,
and many devices.

* Transmission of AR
content for
autonomous
vehicles.

* Mobile VR
solutions.
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0 1 INTRODUCTION — CONTEXT | MATURITY SCALE OF 5G APPLICATIONS

Data Analytics Maturity Model for 5G
Applications and Services

Self-Healing Network and
Application Services

Self-Learning Network prescriptive
and Application Services

Next Step Automation
Context-Aware Network and Predictive

Application Services

Next Best Action
Context-Sensitive

Real-Time Correlation

Source: Data-Analytics-in-5G-Applications030518.pdf (ieee.orq)
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Self-Driven Network and
Application Services

Cognitive

Best Possible Decision
(Human like Intuition)

The data processing
generated by loT
applications and 5G
use cases will tend to
evolve beyond basic
reporting.

It is expected that with
the evolution of the
network to 5G and 6G,
applications will reach

levels of full
automation and
autonomous

remediation/decision-
making.

18


https://futurenetworks.ieee.org/images/files/pdf/applications/Data-Analytics-in-5G-Applications030518.pdf
https://futurenetworks.ieee.org/images/files/pdf/applications/Data-Analytics-in-5G-Applications030518.pdf
https://futurenetworks.ieee.org/images/files/pdf/applications/Data-Analytics-in-5G-Applications030518.pdf
https://futurenetworks.ieee.org/images/files/pdf/applications/Data-Analytics-in-5G-Applications030518.pdf
https://futurenetworks.ieee.org/images/files/pdf/applications/Data-Analytics-in-5G-Applications030518.pdf
https://futurenetworks.ieee.org/images/files/pdf/applications/Data-Analytics-in-5G-Applications030518.pdf
https://futurenetworks.ieee.org/images/files/pdf/applications/Data-Analytics-in-5G-Applications030518.pdf
https://futurenetworks.ieee.org/images/files/pdf/applications/Data-Analytics-in-5G-Applications030518.pdf
https://futurenetworks.ieee.org/images/files/pdf/applications/Data-Analytics-in-5G-Applications030518.pdf
https://futurenetworks.ieee.org/images/files/pdf/applications/Data-Analytics-in-5G-Applications030518.pdf

O 1 INTRODUCTION — CONTEXT | MATURITY OF 5G APPLICATIONS

The table below shows the maturity level for the most well-known 5G use cases, which can be divided into

four verticals.
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0 1 INTRODUCTION — CONTEXT | SUCCESS FACTORS FOR THE 5G STRATEGY

SPECTRUM
360° TRAINING MANAGMENT

NETWORK
COVERAGE

INNOVATION
ECOSYSTEM
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Spectrum Management
Lower frequencies have the advantage of wider coverage, while higher
frequencies allow higher speeds and better service experience. The
harmonization and standardization of the spectrum are critical for the introduction
of 5G technology.

Network Coverage
5G networks must consider mapping different traffic profiles by geographic area.
The type of equipment and level of service (speed, latency) to be provided in
each geography are important to ensure the satisfaction of different customer
segments.

Innovation Ecosystem
Partnerships with the private sector, universities, operators, and other states
facilitate brainstorming and accelerate the launch of new services with synergies.

Business/Investment Incentive
The launch of the 5G network should promote a favorable business climate to
attract a higher number of investors. 5G pricing should convey the message that
the increase in ARPU is offset by improved performance, lower latency, and new
experiences in mobile device usage.

360° Training
Training programs encourage greater adoption and the creation of talent pools.
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0 1 INTRODUCTION — CONTEXT | 5G SPECTRUM ALLOCATION BY OPERATOR

Alocacao de Espectro 5G em Portugal [2021]
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Source: ANACOM e Fitch Solutions
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The 700 MHz band is suitable for
ensuring the transition to the 5G
generation of mobile networks and for
guaranteeing coverage in different
areas.

The 3.6 GHz band (3.4-3.8 GHz) is
better suited for providing the
necessary capacity for  services
supported by 5G systems.

Other bands for mobile operation (900
MHz, 1800 MHz, 2.1 GHz, and 2.6
GHz) allow supporting new operations
and/or complementing existing ones.

&
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0 1 INTRODUCTION — CONTEXT | PORTUGAL'S POSITIONING IN 5G

5G Adoption Forecast in Portugal [2020-2030]
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— Portugal - Total mobile phone subscribers/100 inhabitants (RHS)

Fonte: ANACOM e Fitch Solutions

The 5G network is available and covers half of the
population in the national territory, from north to south,
coastal and inland, and on the islands of the Azores and
Madeira.
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Cobertura em 2022 de 5G na EU

@ Low band (700 MHz) | Mid band (3.6 GHz) | High band (26 GHz)
@ Low band (700 MHz) | Mid band (3.6 GHz)
@ Low band (700 MHz) | High band (26 GHz)
Low band (700 MHz)
Mid band (3.6 GHz) | High band (26 GHz)
@ Mid band (3.6 GHz)
Not assigned

Source: https://www.ookla.com/articles/5g-europe-mapping-the-future-q1-2022
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2 5G Use Cases
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(02 BENCHMARK - CATALOGUE OF USE CASES

The selection of the use cases below was based on the assumption of the need for 5G technology for their implementation.

SMART SMART QUALITY SMART SMART
ECONOMY GOVERNANGCE SMART MOBILITY SMART SOCIETY ENVIRONMENT

» + Monitoring and
Management of
Public
Infrastructure

e 5G Neutral Hosts
+ Safetyin
Construction

Control or prevention
of public buildings
and restricted zones,
as well as increased
network resilience

5G Ambulances for
Emergency Medical
Services

* Remote Surgeries
in the National
Health Service

» 5G Hospitals in the
National Health
Service

» Continuous
Monitoring of
Health and Sports
Activities

Medical assistance,
remote surgeries and
optimization of
logistics for resources
and personnel in
hospitals
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» Migration of
Emergency
Networks to 5G

* Monitoring and
Firefighting Using
5G Drones

* 5G Emergency
Service
Responses

Enhance the
transmission of data
from emergency
services and
firefighting using
drones

Management of
Maritime Ports with
5G

¢ Autonomous
Vehicles

* Real-Time Traffic
Optimization in
Cities

Optimization of city
traffic and
management of port
equipment

» Territorial
Cohesion (e.g.,

Health, Education,

Safety)

Personalized and
remote education in
rural and hard-to-
access areas

» Smart Agriculture
— Sensing,
Telemetry

Real-time monitoring
of agricultural soils,
humidity, etc.

21



Smart
Economy

02 BENCHMARK — Monitoring and Management of Public Infrastructure

The rollout of 5G will enable greater safety in public spaces and roads.

5G USE CASE IN PUBLIC ADMINISTRATION DESCRIPTION

NAME """""""""""""""""""""""""""""""""""""" | ' COMPLEMENTARY TECHNOLOGES: IMPACT DIMENSIONS (HIGH, MEDIUM, Low):
; i ' v PWN || ¥ Relevance to Society — High :
| MONITORING AND MANAGEMENT OF PUBLIC INFRASTRUCTURE | |+ loT Sensors ii + Technical Feasibility — High |
I ! ~ Cloud ' v Sustainability — Medium :
. POTENTIAL PUBLIC SECTOR(S): | |! v UHD & Full HD || v Replicability and Generalization — High i
' Central, Regional and Local Government; Ministry of Infrastructure and ! : o Branee : v Sector/Public Administration Transformation |
.\ Housing ||l MuEC 1 = Medium |
Do e i '\ v Economic Impact — Medium :
: el i | REFERENCES: | : ¢ VOPEs ¥ v Environment:\)I Impact — Low :
. Public Infrastructure L. US | POTENTIAL PARTNERS: . Emergency Response Improvement — High
IL_'_'_‘_'_'_‘_'_'_‘_‘_‘_‘_'_‘_'_'_‘_‘_‘_‘_'_'_'_'_‘_‘_‘_'_'_'_'_‘_‘_‘_‘_‘_"_ _'—_-:-_—_E-I_r-]l-fa-_r—]-c_j—_-_-_-_-_-_—_-_—_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_*'. i ’ ieyond Vi|(3|on ii v Impact on Other Strategies — High i
i SUMMARY: ! | v Axiomete . ii GRAPHIC: GLOBAL IMPACT i
| This case study, through the implementation of video surveillance cameras using | LY Government of Finland .. |
. Private Wireless Networks (PWNSs), will allow the creation of a secure + v Telia H 'f“m ot i
' environment in public buildings and areas with low mobility. ! v Ericsson ' Madium - EE—— SUSTAINABILITY |
| 1 1 1 Low mmmm [ | | 1
o o e BT T T
. Controland | * Vehicle tracking  + GDPR - : i OBSERVATIONS: E
| ovention of and lack of * Security failure | ' Operating costs (OPEX) and fixed costs (CAPEX) in this use case can
I prevention ¢ identification regulatory »  Compatibility of ' i i S : I
| pughc btuylcimcgs . Verification of framework systemsand || ° Medumterm | | '+ be significant, depending on the number of cameras (4K/8K), sensors
P | Ao ez SR equipment ! | (motion and temperature) included in buildings, and the numberand |
s ortuga ' type of drones acquired. :

22
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Smart
Economy

02 BENCHMARK — Monitoring and Management of Public Infrastructure

TECHNICAL ANALYSIS

Type of Buildings: Government Buildings, Cameras, Train Stations,

Metro, Schools, Universities
Communication Network: Directorate-General of the Public Security
Police, PWNs (Private Wireless Networks)

Type of Data Transmitted: Cloud - (infrastructure management

applications), Location, Temperature, Video, Facial Recognition
Carateristicas: Characteristics: 4K Resolution, Motion, Sound, and
Temperature Sensors

Accessories: Security cameras, sensors, drones

MAIN REGULATION

https://dre.pt/dre/detalhe/lei/95-2021-176714548
https://www.pqgdlisboa.pt/leis/lei mostra articulado.php?nid=1924

&tabela=leis
https://www.qgestlegis.com/lei-n-0-95-2021-sistemas-de-
videovigilancia-para-captacao/
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* Hospitals

+ Government
Buildings

+ Cémeras

* Schools

+ Train Stations

» Airports

Computing *

Aggregation/ Internet Core Network

v Storage VEPC
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Source: Network Server for 5G Edge Applications
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02 BENCHMARK — Monitoring and Management of Public Infrastructure

ILLUSTRATIVE FIGURE AND CHARACTERISTICS

HVAC
Maintenance

« Centralized management at regional or national level

o De‘e:::‘:“ - of all public infrastructure
Alarm N 56 «  Autonomous control and optimization systems
S Krk » Video surveillance using 4K/8K video and drones
™ « Secure and independent 5G Network Slicing or
N, Vi Private/Dedicated 5G Network (PWN)
RN « Sensors for detecting movement and temperature
« Remote management of building water and sewage
Digital Video 's“;’,?,?c’;:"’““"‘y systems
./ * Monitoring of fires and interconnection with other
e el e national emergency systems
iuiion \AA. * Handover between WiFi 6 and 5G devices
E‘.ﬁ"‘fﬂl@ \ T PR «  Facial recognition for critical areas

« Air conditioning control

|' * Automation of manual processes

« Use of Cloud and Big Data computing for storage and
processing of large data volumes

» Centralized management of humidity, temperature,
and air quality

~
cEnvironmenlal Control

Mechanical
Maintenance &
Retrofit

Asset Locator
Enterprise
Systems
Integration

Source: http://www.mdpi.com/journal/sustainability
Tic.gov.pt | AGENCIA PARA A MODERNIZAGAO ADMINISTRATIVA

Energy Information
Management

On-Site Technical Service
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(2 BENCHMARK - 5G “Neutral Host"

The rollout of 5G will increase the need to build and implement new network-sharing solutions inside buildings.

5G USE CASE IN PUBLIC ADMINISTRATION DESCRIPTION

NAME: COMPLEMENTARY TECHNOLOGIES IMPACT DIMENSIONS (HIGH, MEDIUM, Low):

' NEUTRAL HoST : | v 5G slicing , ' v Relevance to Society — High

'~ Cloud | v Technical Feasibility — High

' POTENTIAL PUBLIC SECTOR(S): ! .~ AR&WR |7 SusEEEy = el

! .. . . ! | i | v Replicability and Generalization — Medium

i Central Government, ANACOM, Ministry of Internal Administration : Y MEC ' p i o .

! ! ' POTENTIAL PARTNERS: |+ v Sector/Public Administration Transformation —
:‘_‘_‘_‘_'_'_'_'_'_‘_‘_‘_'_'_'_'_'_‘_‘_‘_'_'_'_'_'_‘_‘_‘_'_'_'_'_'_‘_‘_‘_'_:I'I::::::::::::::::::::::::::::::::::::I . NOKIA :i High . .

: CATEGORY: '+ REFERENCESS: | i ., Lucca-IT ! ' v Economic Impact — High

| Governamental 11+ US ! L Bl ' 1 v Environmental Impact — Medium
e @y L, Celinex ' 1 v Emergency Response Improvement — Low

| 1 IANAE A D L i : i 1 v Impact on Other Strategies — High
:SUMMARY. : | v ATIS-US L GRAPHIC: GLOBAL IMPACT

. This use case allows private entities to create 5G networks, generally inside buildings, i i v Ericsson i L e —

i which they then lease to other providers. It also enables cost optimization, as each ! : ! i Vedium o Medum on

i operator shares the same network infrastructure. i i i i Lov | T

: \ : | OBSERVATIONS: :
! etwork : ! ) _ :
; Increase Launch of new | Management Higher risk of |\ 1o 1o Long | | + Operating (OPEX) and capital (CAPEX) costs are reduced due to :
: network applications Ll signal exposure T : ' network sharing among multiple operators, while also enabling faster !
! resilience maintenance | and interference : b . : A |
| complexity : . installation of private 5G networks by new entities. i

25
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(02 BENCHMARK - 5G “Neutral Host"

TECHNICAL ANALYSIS

-Type of Data Transmitted: voice, video, and text in real time,

highest priority; “Massive loT” and “device-to-device”

-Characteristics: Network slicing ensures much higher speeds

and very low latencies

MAIN REGULATION

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8659788/
ANACOM - Portaria n.° 554-A/2022, de 21 de junho

ANACOM - Regulamento n.° 183/2022, publicado a 21 de
fevereiro

ANACOM - Decreto-Lei n.° 20/2022, de 28 de janeiro

Tic.gov.pt | AGENCIA PARA A MODERNIZAGAO ADMINISTRATIVA

5GCity™

Neutral Host Datacenter

5GCty  5GCity
Platform Dashboard

I CETI 4™ Tenant
(iwe) [i=o) Premises
[ii=-no) [n~u0)

Tenant1

ﬁ 5GCity Small Cells

Users
(Producers) &Q @
=
Users " \

(Consumers) LTS .((((. v

Users (VR) --‘l"'

" EENSEEEENENENKE :
VR ads?® TV Production
(Producers) | | Centre
o
|
Tenant2
Users L] - .@ll{llllllll
(Consumers) | Ll L Virtual Reality
gotb= I | : Company
frith I !
. " A
Prlg:?u?lclﬁe'cg ((((. a® »* .I. ﬂ i i | Tenant3
R st at® » . . L ] i L] I I m ' E:
Users (VR) * o l 1 I TV Production
Users 1 ) | l CoreVIM 4 Centre
(Consumers) i l Edge VIM l T
5GCity Fronthaul = 5GCity Backhaul

Source: https://lwww.semanticscholar.org/paper/5G-City%3A-A-Novel-5G-Enabled-
Architecture-for-and-on-Meixner-Diogo/4f50d42270c9c904608fe8fa42fc07c5dcO0fadb/figure/7

26


https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8659788/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8659788/
https://www.anacom.pt/render.jsp?contentId=1724236
https://www.anacom.pt/render.jsp?contentId=1724236
https://www.anacom.pt/render.jsp?contentId=1724236
https://www.anacom.pt/render.jsp?contentId=1724236
https://www.anacom.pt/render.jsp?contentId=1724236
https://www.anacom.pt/render.jsp?contentId=1724236
https://www.anacom.pt/render.jsp?contentId=1717986
https://www.anacom.pt/render.jsp?contentId=1717986
https://www.anacom.pt/render.jsp?contentId=1717986
https://www.anacom.pt/render.jsp?contentId=1717986
https://www.anacom.pt/render.jsp?contentId=1717986
https://www.anacom.pt/render.jsp?contentId=1715683
https://www.anacom.pt/render.jsp?contentId=1715683
https://www.anacom.pt/render.jsp?contentId=1715683
https://www.anacom.pt/render.jsp?contentId=1715683
https://www.anacom.pt/render.jsp?contentId=1715683
https://www.anacom.pt/render.jsp?contentId=1715683

Smart
Economy

(02 BENCHMARK - 5G “Neutral Host"

ILLUSTRATIVE DIAGRAM AND CHARACTERISTICS

5GCity

Neutral Host

Media and Smart-
City Verticals

Tenant
Premises

Slice 1 —- MVNO 1 D. Metro DC

Slice 2 — MVNO ED"""

Slice 3 - MVNO 3 D

5GCitySmaliCells [ | I"J'-'-'—'—'— = %
5GCity Wi-Fi Nodes | | S - @ g
| ledgevim ) | llcorevim | !
5GCity RAN | '===== | | =—===- |
\, 9GCity MEC Node lsGCIty Platform :

TEmEmmmmm - And Dashboard

‘---_---’

Source: https://www.researchgate.net/figure/5GCity-neutral-host-Vision-with-multiple-MVNOs-sharing-virtualized-functions-at-the-edge_fig2 336742096

» The investment in MEC by the Neutral Host will enable lower latencies.

« A centralized control and management system will ensure more efficient network operation.

 Through network virtualization, it is possible to increase flexibility and reduce network
implementation and operation costs.

2
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02 BENCHMARK — Construction Safety

The rollout of 5G will enable construction automation, leading to increased productivity and monitoring capacity.

5G USE CASE IN PUBLIC ADMINISTRATION DESCRIPTION

' NAME | COMPLEMENTARY TECHNOLOGES: | | IMPACT DIMENSIONS (HIGH, MEDIUM, Low):
' CONSTRUCTION SAFETY i i v UHD | 7 RESRIES SCEtly— |
L & : v loT Sensors + 1 v Technical Feasibility — M :
' POTENTIAL PUBLIC SECTOR(S): | R P ST E s - :
' Central Government, Ministry of Infrastructure and Housin | 7 Robors 1 7 Replicability and Generalization — M |
E ’ Y 9 i v Cloud ' | v Sector/PA Transformation — M E
S s . v Drones ' | v Economic Impact — M
. CATEGORY: ' | REFERENCES: ! . POTENTIAL PARTNERS: | 1 v Environmental Impact — B !
 Civil Construction ] U.K | v SGradar | + v Emergency Response Improvement — B :
1 L____S_lr_lg_;?_r.)_qr_e_______________________. | v UK ' I v Impact on Other Strategies — M :
e S S e S o eSS oS o en s s S s o= : | v KT Enterprise I . :
! SUMMARY: ! | P D f GRAPHIC: GLOBAL IMPACT !
' In this case study, detailed and updated digital models of construction sites in | . GSMA N m—
' public works are created, monitoring progress and verifying work quality in ! . Qualcomm L1 Mediom  e— o e
i real time. i i . Singapore i i Low — SUSTAII:ABILITY i
i » Reduction of  Improved * Need for | i OBSERVATIONS: :
: de'aystg Woff'ip'aée t \tNOF'Ser Cyberattacks |\ o : | Operating (OPEX) and infrastructure (CAPEX) costs are variable depending :
! romotin sarety; Greater rainin n P eaium to Lon : ! . . :
i fastor reatime | precision i + Higher S o ¢ : ' on the number of cameras and other equipment acquired. :
l decision- construction investment aiiure l i ]
: making monitoring costs ! | !

28
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02 BENCHMARK — Construction Safety

TECHNICAL ANALYSIS

- Type of Data Transmitted: Video captured by high-definition 4K

cameras mounted on construction machinery is transmitted to the
remote controller via a 5G system. The operator in the remote-control
room operates the equipment while watching the high-resolution video
on the monitors in real time.

+ Characteristics: Ultra-fast data transmission speeds

» Accessories: 4K Cameras, loT Sensors

MAIN REGULATION

https://www.anac.pt/vPT/Generico/drones/enquadramento
_regras_procedimentos/enquadramento_uas/Paginas/Enq
uadramento_uas.aspx

https://eur-lex.europa.eu/legal-
content/EN/TXT/?uri=CELEX%3A32021R1166

Site rules and induction - Construction health & safety

(hse.gov.uk)

- 5G device Transmit images from 8 cameras
! installed on construction machines

Transmit images from 4 overhead
cameras

communications

[Saas]
( 56 base station

Wireless Entrance

Overhead camera

"_'@

Transmit control signals

-

Remote control room

Remote Control System

from the remote control room

Source: KDDI, Obayashi, NEC use 5G to successfully remotely control construction

machinery - Japan Today

Tic.gov.pt | AGENCIA PARA A MODERNIZAGAO ADMINISTRATIVA
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I I
02 BENCHMARK — Construction Safety

ILLUSTRATIVE DIAGRAM AND CHARACTERISTICS
Image of the remote operation of a
construction machine ((( )))
n n High-definition video is sent to the
remote operator in real time

I,

Images of construction machinery and field The operator controls the position, orientation,
conditions by installed 4K cameras and operation of the construction machine

Source: 5G boosts unmanned remote construction KDDI Corporation, Obayashi Corporation, and NEC conduct field
experiment

« Build a remote construction control room, which can potentially improve efficiency and reduce the costs of public works
projects.
» Increase work efficiency to enable effective and streamlined execution, while simultaneously improving work quality.

30

Tic.gov.pt | AGENCIA PARA A MODERNIZAGAO ADMINISTRATIVA


https://www.nec.com/en/global/insights/article/2020022526/index.html
https://www.nec.com/en/global/insights/article/2020022526/index.html

Smart Quality
of Life

02 BENCHMARK - 5G Ambulances for Emergency Medical Services

The rollout of 5G in EMS will enable remote and real-time medical assistance for patients at the scene of an accident and during transport.

5G USE CASE IN PUBLIC ADMINISTRATION DESCRIPTION

NAME COMPLEMENTARY TECHNOLOGES: IMPACT DIMENSIONS (HIGH, MEDIUM, Low):
' 5G AMBULANCES FOR EMERGENCY MEDICAL SERVICES i .7 5G Emergency i v Relevance to Society — A :
L : Networks v Technical Feasibility — A i
:__I;_0_1'_|E_r:l'_|';;\l___l_°_tl_|;|__l_(;_S_I_E;:_'I:(;I_R_(_S_):__““_““““__““““““““““““": ¥ AR&VR ' v Financial Sustainability — M |
| . : . . . | '\ v Cloud . icabili ization — :
' Central Government, Ministry of Health, State Secretariat for Civil Protection ! : A i: § 2:5’[“;7;2\'t‘|¥rz::ffr?::trizlrllzat:\jn M :
e v GPS v Economic Impact — B
. CATEGORY: | REFERENCE: i . v loT Sensors ! v Environmental Improvement — B i
' Health, Emergency Transport 1+ UK ! | POTENTIAL PARTNERS: i v Emergency Response Improvement—A |
... .ii: barcelona | v Mobile Operators ' v Impact on Other Strategies — A :
P L i '~ Government of :i |
: SUMMARY: i i Catalonia 1 High GLOBAL IMPACT |
. In this case study, the use of emergency transport vehicles constantly connected to : ! - _ i: igh ———— —
' the internet allows real-time exchange of clinical information between hospitals and v Golvernr.nento Thalland i Medium  se— Low. Medum Heh |
' ambulances, providing remote medical assistance directly to the patient. ! : v University Hospitals it Low s SUSTAINABILITY |
: : | Birmingham :I —
| Fuclons | Advmages | Deadariages Rehlens [OOSR fboom L 01 95 o
T ;Je:t?L e — | OBSERVATIONS:
between efficiency in significant . Operating (OPEX) and capital/setup (CAPEX) costs in this use case may be |
: :nmdbﬁlcfsn;teasls ?é!ﬁé“’ni?y investment ||« Network failure|| +  Mediumterm | | ' significant depending on the number of ambulances to be equipped, the !
|+ Remote - Personalized f‘r’;‘i’nisrfgﬁ : ' number of loT devices and sensors to be included in 5G ambulances: 4K/8K
! g“sz?:t?::we LR | ' cameras, VR/AR headsets, 5G medical devices, and V2X communications. |
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02 BENCHMARK - 5G Ambulances for Emergency Medical Services

TECHNICAL ANALYSIS

- Type of Ambulances: Ambulances at Emergency Medical Posts
(PEM) and Emergency Medical Ambulances (AEM)

- Communication Network: National Institute of
Emergency

- Type of Data Transmitted (Cloud <> Ambulance): Vehicle
geolocation, personal and medical information of the patient

- Accessories: Joystick connected to a robotic (“haptic”) glove,
4K/8K camera, VR headset

Medical

MAIN REGULATION

Regulation for ambulance identification:
https://dre.pt/dre/detalhe/deliberacao/705-2019-122605190
EU Regulations for ambulances:
https://health.ec.europa.eu/medical-devices-sector/new-
regulations_en

Tic.gov.pt | AGENCIA PARA A MODERNIZAGAO ADMINISTRATIVA

Doctors at 2
Doctor car a designated -O e Designated Ambulance
- — emergency % emergency -__
hospital W v hospital
Si— e . - L » »
— o o 5 . Y - 'y s .
* ",
Y ‘e, B 9
‘Vﬂ S e = e

Ambulance Patient

Emergencydoctor‘lI-lllllllllIIlllllll.llllIIIIIIIIIIIIIIIIII crew

High-definition video

5 G Connected Ambulance

w latency | Ultra-re

1. Data transmit directly from device to hospital database.
2. 4K/8K live streaming.

3. Real-time communication with emergency experts.

4. GNSS positioning for smart navigation.

5. Synchronize with smart city ITS.

6. Cooperate with drones for medication deliveries.

Automatic ventilators Smart traffic control

~

ECG monitors

o

Source: https://iotbusinessnews.com/2020/10/21/10541-fibocom-5g-modules-empower-connected-
ambulances-for-modern-telehealth/

360-degree camera AR headset
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02 BENCHMARK - Ambulancias 5G para o Servigo de Emergéncia Médica

EXEMPLARY DIAGRAM AND CHARACTERISTICS

« High-definition video to receive remote
specialized support during patient care inside
the ambulance

* Independent and secure 5G Network Slice

« Massive connection for IloT devices -
Communication with various sensors and
intelligent devices in the region, near the
ambulance, and inside the ambulance itself

« 360° camera for communication between
hospital and ambulance

« V2X communications between ambulance and
infrastructure, ambulance and other vehicles,
ambulance and pedestrians, ambulance and
aircraft

« Use of Cloud and Big Data computing for
storage and processing of large amounts of data

Telemedicine medical data
communication layer exchange layer

33
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02 BENCHMARK — Remote Surgeries in the National Health Service

The rollout of 5G in the NHS will allow doctors to perform surgical procedures together from different locations.

v Medtronic— RAS System

v Johnson & Johnson
MedTech

v Huawei; Ericsson

v
I

Llow  Medium High

In this case study, the use of augmented and virtual reality enables the
acceleration of training processes for new doctors, as well as the possibility of
performing surgical operations on patients in remote locations.

Alto
Medium ———
Low mmmm SUSTAINABILITY

0 1 2 g 4 wm  mm

Low  Medium High

5G USE CASE IN PUBLIC ADMINISTRATION DESCRIGAO
NAME COMPLEMENTARY TECHNOLOGES IMPACT DIMENSIONS (HIGH, MEDIUM, Low):
' REMOTE SURGERIES IN THE NATIONAL HEALTH SERVICE i ¥ AR&VR | 1 v Relevance to Society - H :
L ' v UHD ' 1 v Technical Feasibility — H i
' POTENTIAL PUBLIC SECTOR(S): i ! : ::T Sensors N iusﬁ.amzﬁ.'t“ty B dMG S :
! . .. . ' i . 1+ v Replicability an eneralization — |
' Central and Regional Government, Ministry of Health, Directorate-General of ! | , o ) |
. 9 Y | i v Tactile Robots ' 1 v Transformation of the Sector/PA — H !
I__l-_lg_a!t_h____________________________________________________________________I I mren 1! 1
T i T P v Wifi6/7 (backup) ' | v Economic Impact— M :
i CATEGORY: : : REFERENCES: : : POTENT'AL PARTNERS' : : v Environmental |mprovement_H :
' Health . |+ Portugal (Fund. Champalimaud) o Pumkpe | 1 v Improvement in Emergency Response —H |
e L____S:[['E_‘§?9f‘_r9______________________' : }C().har,npngaudL , ' | v Impact on Other Strategies — M !
! : v INg's Lollege Lonaon ! | ) :
SUMMARY: ! 01 GRAPHIC: GLOBAL IMPACT !

implementation of robots in operating rooms, and the inclusion of AR &
VR equipment.

for patients

| ; | OBSERVATIONS: i
. * Increase | . . . i
‘ ﬁ‘t’éﬁ'\;ﬁtions .|| training - Intensive + Operational (OPEX) and capital (CAPEX) costs of this use case may |
remote capabilities and training o RERLAENG O LE i | be significant, depending on the number of IoT devices in hospitals, the !
locations faster treatment required ! i

34
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02 BENCHMARK — Remote Surgeries in the National Health Service

TECHNICAL ANALYSIS

-Communication Network: National Institute of Medical

Emergency

-Type of Data Transmitted: 4k/8k Streaming

-Characteristics: Surgeries performed between 900 and
3000 km apart

-Accessories: VR Headset, Tablet, Robot, Cameras

MAIN REGULATION

Regulation of medical equipment:
https://single-market-economy.ec.europa.eu/single-
market/european-standards/harmonised-standards/medical-
devices_en

Clinical Trials Regulation:

https://www.ema.europa.eu/en/human-regulatory/research-
development/clinical-trials/clinical-trials-regulation

Tic.gov.pt | AGENCIA PARA A MODERNIZAGAO ADMINISTRATIVA

- 5G connectivity
PN

High quality video

In-hospital surgeon
wears headset with
video feed

Remote specialist receives high quality

streamed via 5G core video information to VR headset, enabling
them to guide in-hospital surgeon

network to remote location

—
%_,/\/""/
Internet

L
e K
P s
an” i
a"
!\ !
| .

i 5G CPE

Source: https://www.researchgate.net/figure/Network-connection-plan-for-telesurgery-Plan-A-Both-sides-the-
surgeon-console-and-the_fig2_343146995
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02 BENCHMARK — Remote Surgeries in the National Health Service

EXEMPLARY DIAGRAM AND CHARACTERISTICS

High-definition
i video conference

system O
? (W]

Medical specialist

Wakayama Medical University

Display

Remote diagnosis
based on real time
communication

Wired network ((E)) \SG D

Terminal

High-definition

video conference

system

o 4 |
M # High-definition

camera
Doctor Patient

......................................

Hidakagawa Kokuho Kawakami Clinic

Source: https://www.nec.co.nz/market-leadership/news/nec-uses-5g-to-contribute-to-remote-medical-

examination-trials/

4K high-definition video connection
between two healthcare professionals
connected remotely, using AR & VR,
allowing real-time access to the patient
Surgeries performed by top
professionals in remote areas or regions
with low population density

Al to increase efficiency, speed, and
precision during surgery

Centralized management of logistics
and resources (operating rooms,
specialized equipment) and personnel
(doctors, nurses, assistants)

Backup of communications through multiple operators (hybrid e-SIM) and other technologies (WiFi6)
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Smart Quality
of Life

(02 BENCHMARK - 5G Hospital in the National Health Service

The rollout of 5G in hospitals will enable a transformation in healthcare services, improving process and resource optimization.

5G USE CASE IN PUBLIC ADMINISTRATION DESCRIPTION

NAME COMPLEMENTARY TECHNOLOGES IMPACT DIMENSIONS (HIGH, MEDIUM, Low):
' 5G HOSPITAL IN THE NATIONAL HEALTH SERVICE i i ¥ AR&VR i 1 ¥ Relevance to Society — H i
O i v loT Sensors ' 1 v Technical Feasibility — H ;
' POTENTIAL PUBLIC SECTOR(S): AR :/'C”:i 7 SUBEED T =R o i
' Central and Regional Government, Ministry of Health, Directorate-General of ! L " | v Replicability and Generalization — M :
. Health i ! B'OUD . . 1 v Sector/PA Transformation — H |
e . v BigData ', Economic Impact — H
. CATEGORY: ' | REFERENCES: : | POTENTIAL PARTNERS: - : g !
| b . . i ) i+ v Environmental Improvement — H |
' Health + 1+ Thailand : ! v Hospital da Luz Y :
| ' |« Portugal-Fundagéo Champalimaud ! |~ NOS operator v Emergency Response Improvement — H :
sttt ; . Huawei ' | v Impact on Other Strategies — H i
i SUMMARY: : ! . AT&T i ' GRAPHIC: GLOBAL IMPACT i
i T_hi_s_c_:ase study. epables new tgc_hnologies _in healthcare, improving process / Thailand's Siriraj . —v
' visibility and efficiency, streamlining operational and technical performance, | i Hospital e di:f’m __ !
' and enhancing the service provided. i ', Ericsson L Low SusTANABILTY |
e o o it T [SCEUSTITEER =)
: | OBSERVATIONS:
L  AOIEIMECIE ini | ' Operating (OPEX) and capital (CAPEX) costs of thi be |
'+ Improve ntin * Training | | Network : + Operating ( ) and capital ( ) costs of this use case may be .
; hospital healthcare hours failure + Longterm ! ' significant, depending on the number of new equipment/applications adopted !
i operations sl required : . in hospital processes. However, these costs are expected to be offset in the :
! | ' medium/long term by process efficiency gains. !

S
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Smart Quality
of Life

(02 BENCHMARK - 5G Hospital in the National Health Service

TECHNICAL ANALYSIS

. Communication Network: National Health Service

. Type of Data Transmitted: Information transmitted

between patient sensors and the doctor

- Characteristics: Smart medical devices, doctor location

tracking, monitoring of infrastructures and critical

equipment, home hospitalization

MAIN REGULATION

Leqislation on 5G in Portugal — 5G Portal
EUR-Lex - 32020D0590 - EN - EUR-Lex (europa.eu)

Tic.gov.pt | AGENCIA PARA A MODERNIZAGAO ADMINISTRATIVA

=

“ Pati

5G
’f

Connect drone 0 —- \ﬁ

(delivering organs)

5G remote surgery °— ------ “

Remote video
consultations

ent monitoring - using loT sensors o Smart building
technology enabling
optimal energy use

inlighting/heating

Live stream a o
medical procedure

5G robotic surgery 0

Asset Tracking solution -
Trigger-tags are placed on
assets, such as equipment and
medicines, which are then
constantly monitored by a
series of on-site beacons

Secure digital
messaging
solutions

° The ability to download

documents, patient records
and scans quickly

6 Heat Detection Camera

solution offers the potential to
screen visitors, NHS staff and

SG carers for potential raised

o temperatures at hospital and
Q care home entry points.

M 0 5G connected ambulance

Source: https://wond.co.uk/project/vodafone-5g-health-infographic/
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https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX:32020D0590
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX:32020D0590
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX:32020D0590
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX:32020D0590
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX:32020D0590
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX:32020D0590
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX:32020D0590
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX:32020D0590
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX:32020D0590
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX:32020D0590
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX:32020D0590
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX:32020D0590

Smart Quality
of Life

(02 BENCHMARK - 5G Hospital in the National Health Service

EXEMPLARY DIAGRAM AND CHARACTERISTICS

o, ° Artificial Intelligence enabling the analysis of
-

The Future Hospital large amounts of medical data with greater

5G

accuracy
5G ,emote-contm"ed fobot [ 4K audiovisual systems for calls and remote
, Z ,&‘ 3 ésxﬁg'fé?:ﬁ:f:; consultations
s « Use of Cloud and Big Data computing for
%% 0 A storing and processing larger volumes of datae
Al to increase efficiency, speed, and accuracy
Al for diagnosis . . . .
o | | in image editing and diagnostics
Real-time connection between patients,
medical professionals, ambulances, aircraft,
and other emergency services

Asset .y N / - Te'e°°“5“"at'°“ « Optimization of logistics and resources
tracking ¥ ‘?\:\//@ | P (medications, operating rooms, waiting

queues) and personnel (doctors, nurses,
Managed
hospital bed

assistants)
Management platform

"?7?’ N7
<=‘._>

Surgery assistance robot

Siriraj 5G Smart Hospital aims to be the future of healthcare in Thailand (disruptive.asia)
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Smart Quality
of Life

()2 BENCHMARK — Continuous Health and Physical Activity Monitoring

The rollout of 5G in the NHS will allow doctors to remotely monitor patients.

Low  Medium High

Medium I —
Low mmmm

conditions and vital signs, as well as athletes, through remote
monitoring and cross-referencing of health data.

Telehealth Center

v Agency for Healthcare
Research and Quality

SUSTAINABILITY
v
5 ] |

Low  Medium High

5G USE CASE IN PUBLIC ADMINISTRATION DESCRIPTION
NAME COMPLEVENTARY TECHNOLOGES i IMPACT DIMENSIONS (HIGH, MEDIUM, Low):
' CONTINUOUS HEALTH AND PHYSICAL ACTIVITY MONITORING i i ¥ AR&VR ; 1 v Relevance to Society —H :
L © v WiFie/7 ' | v Technical Feasibility — H i
POTENTIALPUBLICSECTOR(S)_ . v Video Cameras |+ v Sustainability — M |
: - : : v AI : : o are B 2 _ :
' Central and Regional Government, Ministry of Health, Directorate-General of ! | .S loT P 7 REPIEEIITERT Gener.allzatlon M :
' Health. IPDJ : i ENSores 1o Y Sector/PA Transformation — H !
mmmmmm e m I TR I I II I I . v Cloud | | v Economic Impact — M
. CATEGORY: o RET:'TAR'E?:;;#C Cloves i \ v BigData i ' v Environmental Improvement — H i
' Health, Sports ' 1. Austria : ; POTENTIAL PARTNERS: | 1 v Emergency Response Improvement—H |
L ___________1'l. _Portugal=IPDJSUAVA ____________! . v FIA ' | v Impact on Other Strategies — M !
e T ‘ ¥ Honeywell b . |
SUMMARY: : v Diceus D f GRAPHIV: GLOBAL IMPACT !
This case study aims to improve the monitoring of patients’ clinical |~ CNTS - National | High e— —

- Anticipation of

severe health

« Better patient

clinical

 Battery

OBSERVATIONS:

severe e e Sarer ﬁ;éi)ﬁ(r)a:tktacks Short/Medium Infrastructure (CAPEX) and operational (OPEX) costs should be
- Personalized * Reduction of * Equipment coverage ferm
fscommendatio ;V:;.t?‘g ;;sr:tse.; maintenance state only responsible for launching the monitoring application and

creating the support and follow-up teams.

 relatively low if sensors are acquired by users themselves, with the

Tic.gov.pt | AGENCIA PARA A MODERNIZAGAO ADMINISTRATIVA
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Smart Quality
of Life

()2 BENCHMARK — Continuous Health and Physical Activity Monitoring

TECHNICAL ANALYSIS

-Application Areas: Telemonitoring, Cardiology,

Telerehabilitation, General Practice, Physical Activity
Monitoring

-Communication Network: CNTS (National Telehealth

Center), Health Regulatory Authority
-Type of Data Transmitted: UHD Video, Telemetry

Sensors

-Accessories: Computer, Mobile Phone, Tablet, Wearables,

MAIN REGULATION

. Telehealth Services:
https://files.dre.pt/1s/2016/10/20600/0382403825.pdf

https://www.cnts.min-saude.pt/wp-
content/uploads/2017/03/Desp8445 2014 .pdf

Tic.gov.pt | AGENCIA PARA A MODERNIZAGAO ADMINISTRATIVA

¥
= Snore Health Sensors
5G Body position Sensor
Sensor
Alert patlent Spirometer
Button
Temperature
Sensor
Glucometer
EMG Sensor
Sensor 4 <
k- MySignalsp

ECG
Sensor

SPO2
Pulsioximeter

(e}

Airflow  E——
Sensor Blood Pressure
Sensor
GSR en
s
ensor S5 DICEUS

Source: Custom Healthcare Software Development & DICEUS
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Smart Quality
of Life

()2 BENCHMARK — Continuous Health and Physical Activity Monitoring

EXEMPLARY DIAGRAM AND CHARACTERISTICS
A~
=

Airflow Sensor
{Breathing)

Electrocardiogram

Nurse Emergency Sensor (ECG)

S— . 56 -
H b " -
Illr

Blood Pressure Sensor E'gdmm'.h"'iégr:g‘h!f
ensor
‘ ‘ {Sphygmomanometer) W'[ ' .}.
."F-\I ‘R E
.

ot
A

N\

Zighee Low Energy H
Z-Wave 4:2:.': _ =,
LoRa
SigFox WiMax Personal Patlent Position
Ingenu 3IG/M4G [5G Dlgltal Assistant Sensor
Body Tempera {Accelerometer)

BlUEI'Dﬂ“’ \

Medical Doctor

Medical Sever
Galvanic Skin Response

Pulse and Oxygen in
Sensor (GSR) - Sweating

Blood Sensor (SPO2)

Source: (PDF) Enabling Technologies for the Internet of Health Things (researchgate.net)
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High-definition video connection between the
patient/athlete and health/sports
professionalse Capacity to connect many
health/sports sensors

Access to top professionals in remote or low-
population-density areas

Transmission of large volumes of data for
intensive data applications

Use of Cloud and Big Data computing for
storing and processing large quantities of
datae Integration with other systems of the
National Health Service/IPDJ

Anticipation of severe health situations with
automatic  prescription of medication,
recommendations, and automated
communication (calls, messages) to family
members or emergency services
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Smart
Governance

()2 BENCHMARK — Migration of Emergency Networks to 5G

The migration of Tetra emergency networks to 5G technology will enable the use of new applications and services to support the

population.

5G USE CASE IN PUBLIC ADMINISTRATION DESCRIPTION

NAME : COMPLEVENTARY TECHNOLOGES IMPACT DIMENSIONS (HIGH, MEDIUM, LOW):
i MIGRATION OF THE EMERGENCY NETWORK TO 5G (DEDICATED 5G NET SLICE) v MEC : v Relevance to Society — H :
e A e 1 v Technical Feasibility — M :
' POTENTIAL PUBLIC SECTOR(S): | | i v TetraNetwork (backup) || v Financial Sustainability — M |
' Central Government, State Secretariat for Civil Protection, ANACOM, Ministry ! L salillies (Eee.ap) 11 v Replicability and Generalization — H :
| of Internal Administraton T v Wifie/7 |1 v Sector Transformation — H :
o ToTeeeoeeee—osiioiooiioooooooo-ooooooooooooooooooooo ||| POTENTIAL PARTNERS: '! ~ Economic Impact — M |
. CATEGORY . | REFERENCE : . Eiesser ¥ : :
[ P : | ! i1 v Environmental Improvement — M |
| « Governments (Norway — Defense) . : - Belgium : '~ Mobile Operators ! :
|« Private sector, Universities o : . Aib 1 v Emergency Response Improvement—H
St : Irbus . 1 v Impact on Other Strategies — H I
i SUMMARY: i i v Government of Belgium ii GRAPLIC: i
' This case study aims to migrate national emergency networks (Hospitals, Police, Fire | v Government of Norway L ) GLOBAL IMPACT |
| Departments) to 5G in order to promote new data services. i + (Defense) ¥ I-!Igh i ———— —
' Current Tetra emergency networks only support voice services. | i 11 Medium  s— Low Medium High 1
| i ! :i Low mmm SUSTAINABILITY |
| Fucions  Adanlages  Disadianages Refs(hllrge TimeEsimale i ey
! i ! | : 0123456 Low Medium High |
i ’ :Enhanc_;e Fiatz? » Launch of new » Cyberattacks : T T T !
: r::tr;zrr:;;sSIon * support . CAPEX +  Greater ! : OBSERVATIONS |
| emergency applications for required sillifzies °ft » Medium Term ' Migration costs from Tetra to 5G will be high due to the need for new devices, |
| services emergency e ! | applications, and processes. However, 5G flexibility through network slices will allow |
1 | PTTIR) I ' a cost reduction through the introduction of new services, while ensuring a high level !
i ! i of redundancy and additional security. |

43
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Smart
Governance

()2 BENCHMARK — Migration of Emergency Networks to 5G

TECHNICAL ANALYSIS

Communication Network: 5G Emergency (TETRA or Satellite as
backup).

- Type of Data Transmitted: voice, video, and text in real time, with
maximum priority: “Massive [oT” and “device-to-device”.

Increase in data from health sensors, accident/patient location,
health records, insurance data, etc.

Characteristics: “Network slicing” ensures much higher speeds
and much lower latencies in communications compared to
TETRA. The flexibility of orchestrating “network slices” is made
possible through SDN/NFV programming and the management of
RAN and Backhauling resources within the MEC infrastructure.

MAIN REGULATION

ANACOM - Portaria n.° 554-A/2022, de 21 de junho

ANACOM - Reqgulamento n.° 183/2022, publicado a 21 de
fevereiro

ANACOM - Decreto-Lei n.° 20/2022, de 28 de janeiro

Tic.gov.pt | AGENCIA PARA A MODERNIZAGAO ADMINISTRATIVA

i 9 ol

* Location Information
« Hedth Data NG112

" Service Provider™ ~ CoreNetwork ~—

MEC Server

Decision Logic Virtualized
Resources

Provisioning DB Logging

Source: 5G for emergency services: Slicing through the complexity | TMForum - Infoerm
Emergency-Communications030518.pdf (ieee.orq) 44
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https://www.anacom.pt/render.jsp?contentId=1715683
https://www.anacom.pt/render.jsp?contentId=1715683
https://www.anacom.pt/render.jsp?contentId=1715683
https://www.anacom.pt/render.jsp?contentId=1715683
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https://www.anacom.pt/render.jsp?contentId=1715683
https://inform.tmforum.org/features-and-opinion/5g-for-emergency-services-slicing-through-the-complexity/
https://inform.tmforum.org/features-and-opinion/5g-for-emergency-services-slicing-through-the-complexity/
https://inform.tmforum.org/features-and-opinion/5g-for-emergency-services-slicing-through-the-complexity/
https://futurenetworks.ieee.org/images/files/pdf/applications/Emergency-Communications030518.pdf
https://futurenetworks.ieee.org/images/files/pdf/applications/Emergency-Communications030518.pdf
https://futurenetworks.ieee.org/images/files/pdf/applications/Emergency-Communications030518.pdf

Smart Smart Quality Smart Smart Smart
Economy of Life Mobility Society Enviromnent

EXEMPLARY ARCHITECTURE

Completely isolated slice
Priority when necessary
Autonomous Mobile Edge
B Commercial Slice Third-partyapps
: Satellite for redundancy/ “on-
B Defence Slice
demand” coverage

Mobile Voice
Core (Im5)
Mobile Voice Push-to- HEP o Security-as- [ 'n_temet
Core (ims/ o1T) [ Talk (PTT) a-Service Public Clouds
Private Clouds
2 Sl = 2 BB BE B B

DJ . -

Devices 5G/4G Transport Edge Cloud Transport Central Cloud
Radio network network

Source: 5G is a game changer for the military - Data Respons

« 5G Network Slices enable the required independence and « MEC ensures lower latency.
security for national emergency services. » Supports all current emergency services (e.g., PTT — Push-to-
« Satellite or TETRA communication can serve as backup. Talk).
« Launch of new data-based emergency services 45
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Smart
Governance

()2 BENCHMARK — Monitoring and Fighting Fires with 5G Drones

The rollout of 5G will enable UHD video transmission and more efficient control of drones/UAVs in remote or hard-to-access areas.

v Netherlands, Germany SUSTAINABILITY

v
| |

0123456 Low Medium High

Low

5G Use Case in Public Administration DESCRIPTION
' NAME " | | | CoMPLEVENTARYTECHNOLOGES | | IMPACT DIMENSIONS (HIGH, MEDIUM, Low) |
' MONITORING AND FIGHTING FIRES WITH DRONES i . v 5G Emergency Network | | ~ Relevance to Society —H :
s | PR 1 v Technical Feasibility - H |
' POTENTIAL PUBLIC SECTOR(S): | |17 ARER | ¢ Financial Sustainability - M |
' Central and Regional Government, Ministry of Internal Administration, Civil ! LY Al | I Replicability and Generalization — M i
:__Fzr_o_t_e_c_ti_o_n_s_egte_t_a_r_iat______________________________________________________: : v Cloud i : v SeCtOI'/PATranSfOrmatIOn—M i
T Y : |+ v Economic Impact— M |
I(::ATEGORY. | RE:II:?hEe':;izs' Canada | ' POTENCIAL PARTNERS: . + v Environmental Improvement — H :
i orests . ESA ’ | LY Unmanned Life | 1 v Emergency Response Improvement—H |
o i g Egi‘;%‘f%sse:‘xne%v_ | 1 v Impact on Other Strategies — H !
SUMMARY: i British ’ColurT;bi;}/ ’ i ! GRAPHIC: GLOBAL IMPACT i
This case study would allow the detection of a fire outbreak. at an garly stage, . Dronecloud,Dror;eStream; Alto m—— 3 m i
accelerating the response of emergency teams and preventing rapid spread. : 'l Medium m— W Hedum Egh

0 Monitqr and * Network failure i OBSERVATIONS: i
SL%T)(S:‘\tlely + Prevention " ghauhorized ' Operating costs (OPEX) and fire monitoring through drones are expected to !
firefighting * Quickresponse | - Privacy - Night Short/Medium . be significantly lower compared to helicopters (by a factor of x10). Fixed and |
operations * Reduced * Batteries operations LI | initial costs (CAPEX) are variable and depend on the number and type of :

helicopter costs ) 1 . . e . - 1

* Search * Resistance to ' drones acquired. For this reason, we classified the overall Sustainability as !
operations implementation : Medium. !

| :
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()2 BENCHMARK — Monitoring and Fighting Fires with 5G Drones

TECHNICAL ANALYSIS
Type of Drones: 5G and BVLOS Drones (Beyond Visual Line of pronepmBeE
Sight) THE EVOLUTION OF DRONE CONNECTIVITY AND THE ROLE OF 5G

»  Ex.: Qualcomm Flight™ RB5 5G (WiFi6/LTE) . . [ J . e
Communication Network: 5G Private / 5G Emergency (SIRESP) 2000 z00s 2010 015 2020 ws
Type of Data Transmitted (Cloud <-> Drones, Control
Tower):Localization, Identification, Control, Video HD, Notifications, Radio Frequency (uplink only)
Speed, Altitude
Characteristics: Distances > 12 km and altitudes > 1 km (Current WLE {up- & downilnk)
limits: 120 m altitude, 3 km VLOS distance) Drone contrl incl.video downink (ogal Wi-Fi network)
Accessories: IR cameras, 4K UHD & Full HD cameras, Zoom,
Altimeter, GPS AGLTE A
> Same as Wi-Fi-operated but via é

MAIN REGULATIONS -
ANAC Regulations for UAV- o 2
https://www.anac.pt/vPT/Generico/drones/enquadramento_regras_pr 000 | Up to 100 times higher bitrate at s
ocedimentos/enquadramento_uas/Paginas/Enquadramento_uas.asp Vs timeslowerlatency,
X 2000 | . 440 . compared to regular 4G/LTE g
EASA Regqulations for UAV-https://www.easa.europa.eu/document- ey ———" % EE W Max. Downlaad Spee per Technology
library/easy-access-rules/easy-access-rules-unmanned-aircraft- S Aavareed :
systems-regulation-eu e P SRCINCILCON
EU Regqulations for UAV - https://eur-lex.europa.eu/legal-
content/EN/TXT/?uri=CELEX%3A32021R1166

https://droneii.com/5g-and-drones-part-1-what-is-5g

47
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https://droneii.com/5g-and-drones-part-1-what-is-5g
https://droneii.com/5g-and-drones-part-1-what-is-5g
https://droneii.com/5g-and-drones-part-1-what-is-5g
https://droneii.com/5g-and-drones-part-1-what-is-5g
https://droneii.com/5g-and-drones-part-1-what-is-5g
https://droneii.com/5g-and-drones-part-1-what-is-5g
https://droneii.com/5g-and-drones-part-1-what-is-5g
https://droneii.com/5g-and-drones-part-1-what-is-5g
https://droneii.com/5g-and-drones-part-1-what-is-5g
https://droneii.com/5g-and-drones-part-1-what-is-5g
https://droneii.com/5g-and-drones-part-1-what-is-5g
https://droneii.com/5g-and-drones-part-1-what-is-5g

[ | [P ] ENEREN
()2 BENCHMARK — Monitoring and Fighting Fires with 5G Drones

ILLUSTRATIVE DIAGRAM AND CHARACTERISTICS

)

O
O

N/

P - T
yEE, (C CURIE N ipverc

%
WSy ke @)

Example: ARIES | ESA Business Applications

»  Satellite communication for backup * Integration of different video circuits
« M2M communication with other aircraft (helicopters and * |oT and Health sensors in real time
firefighting planes) * Use of Cloud and Big Data computing for data storage and

processing of large amounts of information
48
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Smart
Governance

02 BENCHMARK — Emergency Services Response

The launch of 5G will enable the use of aerial controllers to accelerate emergency response.

5G USE CASE IN PUBLIC ADMINISTRATION DESCRIPTION

NAME 1 COMPLEMENTARY TECHNOLOGES IMPACT DIMENSIONS (HIGH, MEDIUM, Low)
i EMERGENCY SERVICES RESPONSE i i v 5G Emergency Network i i v Relevance for Society — H i
2 ' v Drones ' | v Technical Feasibility — M '
' POTENTIAL PUBLIC SECTOR(S): i i : ZT sensers P17 2“31@2.?.':“3' - dMG ation - M :
J .. . .. . ! I v eplicanllity an eneralization — |
' Central Government, Ministry of Health, State Secretariat for Civil Protection ! | P! : |
: &/ : v Cloud ' | v Sector/PA Transformation — H :
e . v Edge Computing ' | v Economic Impact — H
. CATEGORY: x REFERENCES: i i ' | v Environmental Improvement — M i
' Health, Public Safety ce UK ! i POTENTIAL PARTNERS: |+ v Emergency Response Improvement — L |
... i belgum ¥ SAFIR-Med ' I v Impact on Other Strategies — M !
L S T T T T ST ST : | v Verizon L . :
! SUMMARY: : | . IBM i | GRAPHIC: GLOBAL IMPACT !
' This case study enables improved emergency response through the | . Caltta Technologies L e ———— _ éd'—m
. use of loT devices and/or drones. ', Intrado L Mediom  e—
i | i v EENA | i Low SUSTAIl:ABILITY l
i - GEER i | OBSERVATIONS: i
| * |dentification of g o " Legislation _ ' Operating costs (OPEX) and fixed and infrastructure costs (CAPEX) !
| situations/incide « Significant + Network failure|| Medium term H ! . . |
: nts more fergggizgcy investmentin |+ Privacy edium ; . are variable and depend on the number and type of drones acquired. .
| | Quickly i . For this reason, total Sustainability is classified as Medium. :

49

Tic.gov.pt | AGENCIA PARA A MODERNIZAGAO ADMINISTRATIVA



TECHNICAL ANALYSIS

-Type of Data Transmitted: Drones deployed on the ground

assess the situation in real time and transmit data to doctors
and/or police for deeper analysis, enabling an automatic (and
faster) response.

-Characteristics: Real-time analysis of emergency situations

-Accessories: Drones, HD cameras

MAIN REGULATIONS

= ][ [ ][ ][]
02 BENCHMARK — Emergency Services Response

Users / Victims

Ubiquitous
Deployment/
Controlling

SNSNINSN

https://cordis.europa.eu/project/id/101017701
https://www.anac.pt/vVPT/Generico/drones/enquadramento
regras_procedimentos/enquadramento uas/Paginas/Eng
uadramento_uas.aspx

- https://www.easa.europa.eu/document-library/easy-

access-rules/easy-access-rules-unmanned-aircraft-
systems-regulation-eu

Data aggregation

|

Location,
Information

_ﬁ:i e

= = =
. - = o
SR ) i@ = w
w | | o 3
s Drone1 [ °° Drone2 [ Drone n iy Yo ¥
i with SoC with SeC with SoC BT v
.. ‘\\ \\
2 \\ \\,
_— Drone Mesh Network o
\ \
A 4 (:) .
" 1 ¥ <
\ p W«
i .-
\ :
‘ 2 ﬁ % il
A
Y
A

First Responders station n for
Monitoring / Response

llecti ' )
S First Responders station 1 for To Rescue
Rescue Services Monitoring / Response Services
S
-2 2 £ -
= @ @ v
Mobile ;g First Responder  gpg togts ) Drone SoC  Surveillance  Info  Acknowledgement

Device

Victims

Source: https://www.semanticscholar.org/paper/Architecture-for-Drone-Assisted-Emergency-
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Ad-hoc-Ganesh-Gopalasamy/bcd25500bf71e761b7bec1e2023dd467bf44b7b5
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https://cordis.europa.eu/project/id/101017701
https://cordis.europa.eu/project/id/101017701
https://www.anac.pt/vPT/Generico/drones/enquadramento_regras_procedimentos/enquadramento_uas/Paginas/Enquadramento_uas.aspx
https://www.anac.pt/vPT/Generico/drones/enquadramento_regras_procedimentos/enquadramento_uas/Paginas/Enquadramento_uas.aspx
https://www.anac.pt/vPT/Generico/drones/enquadramento_regras_procedimentos/enquadramento_uas/Paginas/Enquadramento_uas.aspx
https://www.anac.pt/vPT/Generico/drones/enquadramento_regras_procedimentos/enquadramento_uas/Paginas/Enquadramento_uas.aspx

Smart
Governance

02 BENCHMARK — Emergency Services Response

ILLUSTRATIVE DIAGRAM AND CHARACTERISTICS

« Capture a comprehensive view of an

The:lnont command frecives Bedeo and incident in real time, providing a holistic
dispatch information transmitted back by the . f ituati to th
=) frontline through sMesh, and sends the information overview o eme.':gency situations 10 the
— , to the rear command through satellite, public competent authorities.
A Qetworkand ather ransmission means. « Drones could enable security authorities to
0 l v { ‘ monitor imminent situations with reduced
g g s sMesh risk.
» : E  More efficient use of rescuers’ time and
6 / Vo Q7 resources.
H’ sMesh Dispatcher « By using sensors, it is possible to track the
A front-end sMesh implements video capture and NI | In case of high building obstacles, geolocation of rescuers as well as monitor
communication between the front and back ends sMesh intermediate nodes can be added to local environmental conditions.
by connecting an IP camera or Wi-Fi terminal. realize multi-hop relay transmission. « Drones can capture videos that allow
~ Applicable scenarios: public security, Urban emerc ing and rescue, video surveillance, et computer vision and artificial intelligence

(Al) applications to identify various types of
Source: http://www.caltta.com/en/SolutionsNew.aspx?nc=162010005002 emergency situations that may occur in

large crowds.
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Mobility

(2 BENCHMARK — Maritime Port Management

The launch of 5G will enable the control of vessels and the identification and management of all cargo positions within the terminal.

5G USE CASE IN PUBLIC ADMINISTRATION DESCRIPTION

' NAME  COMPLEMENTARY TECHNOLOGES . IMPACT DIMENSIONS (HIGH, MEDIUM, LOW)
' MARITIME PORT MANAGEMENT i Al | ¥ Relevance for Society — H |
L 1 ' v Cloud ' | v Technical Feasibility — M i
' POTENTIAL PUBLIC SECTOR(S): i , v Edge Computing | i v Sustainability ~ M L :
' . . ' . v AR&VR ' I v Replicability and Generalization — M ]
' Central and Regional Government, Ministry of Infrastructure and : T (DA N Sector/PA T ‘ " H :
. Housing,Ministry of Agriculture and Food, Ministry of Economy and the Sea___ : e o Y S€CloNFA franstormation = !
T T T e n L e v Tianjin — China + | v Economic Impact — H :
. CATEGORY: ' | REFERENCES: ! .~ Antwerp — Orange ! 1 v Environmental Improvement — M !
+ Maritime Ports 1 - Portugal — Port of Aveiro I i v South Korea | | v Emergency Response Improvement—M |
O S ' ¥ Mobile Operators ' | v Impact on Other Strategies — M !
e S S e S o eSS oS o en s s S s o= : | v IBM, Huawei, Nokia I . :
! SUMMARY: ! | R D f GRAPHIC: GLOBAL IMPACT !
1 . g 0 o o o 1 ! 1! v 1
: TlhI.S case s.tud.y enablgs monitoring ar.1d managing cargo in real time through . v Verizon | High m——— o
: dlglltfl dreplllcatlon solutions and applications using virtual and augmented : | . Associated British Ports | | Medium — :
i reality aevices. i : v TechMahindra i : Low SUSTAII:ABILITY i
i o . . InaQequate »  Network failure i i OBSERVATIONS: :
i |+ Monitoring and ||« Wireless port equipment *  Inadequate , ' . Operating costs (OPEX) and fixed costs (CAPEX) of implementing the 5G !
| control of all infrastructure and road * Short to Medium | | : . . |
: port equipment |+ Enhanced machinery for e term : ' solution depend on the level of automation to be deployed and on the :
: remotely security cargo within the port ! . existence of other port management solutions (e.g., 4G).In the long term, !
: handling area | ' these solutions help minimize environmental impact and reduce operational !
: . | costs. .
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Mobility

(2 BENCHMARK - Maritime Port Management

TECHNICAL ANALYSIS

-Communication Network: Port and Maritime Transport ’ y {
Institute (IPTM) ‘ L

- : NARRAE —
-Type of Data Transmitted: The data captured by the cameras : -y o \ L s K\:” .

are transferred to the servers, allowing the geolocation of

vessels to be obtained.
-Features: Real-time monitoring of vessels % @

-Accessories: Cameras, VR Headset

MAIN REGULATION 1G 2(; 3G 56

Analog telephony + email, texts internet + photos, apps, +|argevolumes of data  + High Res video, loT,
Web pages, videos huge amount of data

https://www.portugal.gov.pt/pt/gc21/comunicacao/noticia?i
=modernizacao-dos-sistemas-de-controlo-de-navegacao-
dos-portos-de-lisboa-e-de-setubal

https://www.dgrm.mm.qgov.pt/defesa

Source: 5G: CMA CGM at the Forefront of the New Shipping Revolution (cmacgm-

group.com)

i ) 93
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https://www.portugal.gov.pt/pt/gc21/comunicacao/noticia?i=modernizacao-dos-sistemas-de-controlo-de-navegacao-dos-portos-de-lisboa-e-de-setubal
https://www.portugal.gov.pt/pt/gc21/comunicacao/noticia?i=modernizacao-dos-sistemas-de-controlo-de-navegacao-dos-portos-de-lisboa-e-de-setubal
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https://www.portugal.gov.pt/pt/gc21/comunicacao/noticia?i=modernizacao-dos-sistemas-de-controlo-de-navegacao-dos-portos-de-lisboa-e-de-setubal
https://www.portugal.gov.pt/pt/gc21/comunicacao/noticia?i=modernizacao-dos-sistemas-de-controlo-de-navegacao-dos-portos-de-lisboa-e-de-setubal
https://www.portugal.gov.pt/pt/gc21/comunicacao/noticia?i=modernizacao-dos-sistemas-de-controlo-de-navegacao-dos-portos-de-lisboa-e-de-setubal
https://www.portugal.gov.pt/pt/gc21/comunicacao/noticia?i=modernizacao-dos-sistemas-de-controlo-de-navegacao-dos-portos-de-lisboa-e-de-setubal
https://www.portugal.gov.pt/pt/gc21/comunicacao/noticia?i=modernizacao-dos-sistemas-de-controlo-de-navegacao-dos-portos-de-lisboa-e-de-setubal
https://www.portugal.gov.pt/pt/gc21/comunicacao/noticia?i=modernizacao-dos-sistemas-de-controlo-de-navegacao-dos-portos-de-lisboa-e-de-setubal
https://www.portugal.gov.pt/pt/gc21/comunicacao/noticia?i=modernizacao-dos-sistemas-de-controlo-de-navegacao-dos-portos-de-lisboa-e-de-setubal
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https://www.portugal.gov.pt/pt/gc21/comunicacao/noticia?i=modernizacao-dos-sistemas-de-controlo-de-navegacao-dos-portos-de-lisboa-e-de-setubal
https://www.portugal.gov.pt/pt/gc21/comunicacao/noticia?i=modernizacao-dos-sistemas-de-controlo-de-navegacao-dos-portos-de-lisboa-e-de-setubal
https://www.portugal.gov.pt/pt/gc21/comunicacao/noticia?i=modernizacao-dos-sistemas-de-controlo-de-navegacao-dos-portos-de-lisboa-e-de-setubal
https://www.portugal.gov.pt/pt/gc21/comunicacao/noticia?i=modernizacao-dos-sistemas-de-controlo-de-navegacao-dos-portos-de-lisboa-e-de-setubal
https://www.portugal.gov.pt/pt/gc21/comunicacao/noticia?i=modernizacao-dos-sistemas-de-controlo-de-navegacao-dos-portos-de-lisboa-e-de-setubal
https://www.portugal.gov.pt/pt/gc21/comunicacao/noticia?i=modernizacao-dos-sistemas-de-controlo-de-navegacao-dos-portos-de-lisboa-e-de-setubal
https://www.portugal.gov.pt/pt/gc21/comunicacao/noticia?i=modernizacao-dos-sistemas-de-controlo-de-navegacao-dos-portos-de-lisboa-e-de-setubal
https://www.portugal.gov.pt/pt/gc21/comunicacao/noticia?i=modernizacao-dos-sistemas-de-controlo-de-navegacao-dos-portos-de-lisboa-e-de-setubal
https://www.portugal.gov.pt/pt/gc21/comunicacao/noticia?i=modernizacao-dos-sistemas-de-controlo-de-navegacao-dos-portos-de-lisboa-e-de-setubal
https://www.portugal.gov.pt/pt/gc21/comunicacao/noticia?i=modernizacao-dos-sistemas-de-controlo-de-navegacao-dos-portos-de-lisboa-e-de-setubal
https://www.portugal.gov.pt/pt/gc21/comunicacao/noticia?i=modernizacao-dos-sistemas-de-controlo-de-navegacao-dos-portos-de-lisboa-e-de-setubal
https://www.portugal.gov.pt/pt/gc21/comunicacao/noticia?i=modernizacao-dos-sistemas-de-controlo-de-navegacao-dos-portos-de-lisboa-e-de-setubal
https://www.dgrm.mm.gov.pt/defesa
https://www.dgrm.mm.gov.pt/defesa
https://www.cmacgm-group.com/en/news-medias/5G-CMA-CGM-at-the-Forefront-of-the-New-Shipping-Revolution
https://www.cmacgm-group.com/en/news-medias/5G-CMA-CGM-at-the-Forefront-of-the-New-Shipping-Revolution
https://www.cmacgm-group.com/en/news-medias/5G-CMA-CGM-at-the-Forefront-of-the-New-Shipping-Revolution
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EXEMPLIFICATIVE DIAGRAM AND CHARACTERISTICS

Core Network Backbone Network Access Network Vehicle Mobility Network ° Monitoring of containers (e.g.,
’ S o : position, temperature, etc.)

; PQP/PQMP . o .
0“ Pl ﬁT * With the use of Al, it is possible to
FM4500 FM4500 FMASOO
FM3500 FM3500 FM3500
IE3x00

4

~___________________*_______-________________4__

recognize vessels, and UHD
cameras capture ship entries in
real time

* Minimize environmental impact

* Reduction of operational costs,

L i i i i i i

HMLP E HMLP . . . .

; improving efficiency, safety, and

5 9 ” . UI profitability of maritime  port
! : : g FM4500 e FM4500 .
| | s e || BRI operations
; : E * With the use of VR, it will be
| CATS300 IES000 ! : possible to simulate a complete
[ .oso - | . . .
; : ! cargo operation, checking freight
P Opper FM Moritor i B 2 and its position, and defining the
i s il S —— R S— e '8 best strategy for the operation

Source: Ports and Terminals Design Guide - Ports and Terminals Design Guide [Design

Zone] - Cisco

54

Tic.gov.pt | AGENCIA PARA A MODERNIZAGAO ADMINISTRATIVA


https://www.cisco.com/c/en/us/td/docs/solutions/Verticals/CCI/Ports/DG/cci-ports-dg/cci-ports-dg.html
https://www.cisco.com/c/en/us/td/docs/solutions/Verticals/CCI/Ports/DG/cci-ports-dg/cci-ports-dg.html
https://www.cisco.com/c/en/us/td/docs/solutions/Verticals/CCI/Ports/DG/cci-ports-dg/cci-ports-dg.html
https://www.cisco.com/c/en/us/td/docs/solutions/Verticals/CCI/Ports/DG/cci-ports-dg/cci-ports-dg.html
https://www.cisco.com/c/en/us/td/docs/solutions/Verticals/CCI/Ports/DG/cci-ports-dg/cci-ports-dg.html
https://www.cisco.com/c/en/us/td/docs/solutions/Verticals/CCI/Ports/DG/cci-ports-dg/cci-ports-dg.html
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Mobility

(2 BENCHMARK - Autonomous Vehicles

The launch of 5G will increase road safety and consequently reduce the number of accidents.

5G USE CASE IN PUBLIC ADMINISTRATION DESCRIPTION

___________________________________________________________________________

IMPACT DIMENSIONS (HIGH, MEDIUM, Low):
v Relevance for Society — H
v Technical Feasibility — H

v AR&VR
v |loT sensors

deployment of sensors (optical, radar, infrared, etc.), cameras (that
' help monitor other vehicles, pedestrians, etc.), improving safety and

. i | v 4G (Backu, B inability — i
' POTENTIAL PUBLIC SECTOR(S): | (Backup) 17 csEiEg= o .
' Central and Regional Government, Ministry of Internal Administration ! e i 1 ¥ Replicability and Generalization — M |
E g ’ i i | I COMm ) ' | v Sector/PA Transformation — H E
e P Big Data ' | v Economic Impact — H
. CATEGORY: | | REFERENCES: | L e | 1 v Environmental Impact — H :
+ Transport, Automotive . 1+ Germany ! i POT'_ENC'AL RARIEERS | 1 v Emergency Response Improvement — H |
\o ... __ii+ Singapore T :giipore ' | v Impact on Other Strategies — H !
=TT T T T T T T T T T e e e e e e e e - ——— 1 [V ! 1
'S ! | ' | GRAPHIC: !
! UMMARY ! v Mercedes Ly GLOBAL IMPACT ]
! This case study enables vehicles to transmit location and traffic data to other vehicles, | L \EEE L —a— !
' communicate with road services and infrastructure, and receive notifications on weather | i i | | Alto TE—— Low Medium High )
! conditions, accidents, or road surface status in real time. | i v Mobileum | | Medium mm |
] i i v Codete : i e SUSTAII:ABILITY ]
i | | OBSERVATIONS: i
: - Safety * Maintenanc : ' Operating costs (OPEX) and infrastructure costs (CAPEX) are
| = Autonomous . Faster arrival at e * Network failure « Long term . s K . i i |
: vehicle driving dostimagi - High - Cyberattacks 9 ;  significantly high, but road transformation will exist through the
1 investment ! i i

9
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(2 BENCHMARK - Autonomous Vehicles

TECHNICAL ANALYSIS

-Communication Network: National Road Safety Authority
(ANSR)

-Type of Data Transmitted: The vehicle creates and maintains
data based on sensors and cameras placed in different areas
inside and around it.

-Features: Cruise control, automatic braking, blind-spot
detection, and distance control between vehicles
-Accessories: Sensors, cameras

MAIN REGULATION

Technological Free Zones (Technological Free Zones | ANI)

Legislation in Portugal (still non-existent):i) -> Portugal muito
atrasado na requlamentacao de sistemas de conducao
autonoma — Observador

Ordinance n.° 189/2022
- United Nations (unece.orq)
Others Links:

Requlation (UE) 2019/2144 of the European Parliament and of
the Council - EUR-Lex (europa.eu)

https://visaozero2030.pt/

Tic.gov.pt | AGENCIA PARA A MODERNIZAGAO ADMINISTRATIVA

= V2X Communications Protocol For Self-Driving Cars
Cd

@

V2N
Vehicle-To-Network

A, ..
e Vehicle-To-Vehicle
-

A

V2H
Vehicle-To-Home

V2P
Vehicle-To-Pedestrian

V2X can be implemented
using IEEE 802.11p or
C-v2x
It is compatible with a
self-driving car's
ADAS
va2c
Vehicle-To-Cloud

val
Vehicle-To-Infrastructure

Source: Improving Self-Driving Car Safety And Reliability With V2X Protocols | by
Vincent Tabora | Self-Driving Cars | Medium
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https://www.ani.pt/pt/valorizacao-do-conhecimento/interface/zonas-livres-tecnol%C3%B3gicas/
https://www.ani.pt/pt/valorizacao-do-conhecimento/interface/zonas-livres-tecnol%C3%B3gicas/
https://observador.pt/2022/03/13/portugal-muito-atrasado-na-conducao-autonoma/
https://observador.pt/2022/03/13/portugal-muito-atrasado-na-conducao-autonoma/
https://observador.pt/2022/03/13/portugal-muito-atrasado-na-conducao-autonoma/
https://observador.pt/2022/03/13/portugal-muito-atrasado-na-conducao-autonoma/
https://observador.pt/2022/03/13/portugal-muito-atrasado-na-conducao-autonoma/
https://observador.pt/2022/03/13/portugal-muito-atrasado-na-conducao-autonoma/
https://eur-lex.europa.eu/legal-content/PT/LSU/?uri=CELEX:32019R2144
https://eur-lex.europa.eu/legal-content/PT/LSU/?uri=CELEX:32019R2144
https://eur-lex.europa.eu/legal-content/PT/LSU/?uri=CELEX:32019R2144
https://unece.org/fileadmin/DAM/trans/doc/2019/wp29/ECE-TRANS-WP29-2019-34-rev.1e.pdf
https://unece.org/fileadmin/DAM/trans/doc/2019/wp29/ECE-TRANS-WP29-2019-34-rev.1e.pdf
https://unece.org/fileadmin/DAM/trans/doc/2019/wp29/ECE-TRANS-WP29-2019-34-rev.1e.pdf
https://unece.org/fileadmin/DAM/trans/doc/2019/wp29/ECE-TRANS-WP29-2019-34-rev.1e.pdf
https://eur-lex.europa.eu/legal-content/PT/LSU/?uri=CELEX:32019R2144
https://eur-lex.europa.eu/legal-content/PT/LSU/?uri=CELEX:32019R2144
https://eur-lex.europa.eu/legal-content/PT/LSU/?uri=CELEX:32019R2144
https://eur-lex.europa.eu/legal-content/PT/LSU/?uri=CELEX:32019R2144
https://eur-lex.europa.eu/legal-content/PT/LSU/?uri=CELEX:32019R2144
https://eur-lex.europa.eu/legal-content/PT/LSU/?uri=CELEX:32019R2144
https://eur-lex.europa.eu/legal-content/PT/LSU/?uri=CELEX:32019R2144
https://eur-lex.europa.eu/legal-content/PT/LSU/?uri=CELEX:32019R2144
https://eur-lex.europa.eu/legal-content/PT/LSU/?uri=CELEX:32019R2144
https://eur-lex.europa.eu/legal-content/PT/LSU/?uri=CELEX:32019R2144
https://eur-lex.europa.eu/legal-content/PT/LSU/?uri=CELEX:32019R2144
https://eur-lex.europa.eu/legal-content/PT/LSU/?uri=CELEX:32019R2144
https://eur-lex.europa.eu/legal-content/PT/LSU/?uri=CELEX:32019R2144
https://eur-lex.europa.eu/legal-content/PT/LSU/?uri=CELEX:32019R2144
https://eur-lex.europa.eu/legal-content/PT/LSU/?uri=CELEX:32019R2144
https://eur-lex.europa.eu/legal-content/PT/LSU/?uri=CELEX:32019R2144
https://visaozero2030.pt/
https://visaozero2030.pt/
https://medium.com/self-driving-cars/improving-self-driving-car-safety-and-reliability-with-v2x-protocols-1408082bae54
https://medium.com/self-driving-cars/improving-self-driving-car-safety-and-reliability-with-v2x-protocols-1408082bae54
https://medium.com/self-driving-cars/improving-self-driving-car-safety-and-reliability-with-v2x-protocols-1408082bae54
https://medium.com/self-driving-cars/improving-self-driving-car-safety-and-reliability-with-v2x-protocols-1408082bae54
https://medium.com/self-driving-cars/improving-self-driving-car-safety-and-reliability-with-v2x-protocols-1408082bae54
https://medium.com/self-driving-cars/improving-self-driving-car-safety-and-reliability-with-v2x-protocols-1408082bae54
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EXEMPLIFICATIVE DIAGRAM AND CHARACTERISTICS

+ Sensors that measure the position
Envionment of objects near the vehicles
o  Cockpit that analyzes all inputs
o Recice i received from sensors and
Classification 1 1
Racogeitin, |mplemeqts rules for steering,
Decisiono'and Decision | Maths acceleration, and braking
tr .
b « Radar and video cameras that
System Control . . "
monitor what is around the vehicle
through V2X (e.g.: road, other
vehicles, pedestrians, nearby
- % ; . infrastructure, drones, etc.)
Braking =2 Chassis % Steering Powertrain . § > ..
Data acquisition Local MCU = Local MCU Local MCU Local MCYY 2 Low-Level driver . Autonomous drlvmg based on
& transform v . ot v A e B and .
(decode, fiter, FFT, J"ﬂ' '_4"-(- ‘ — &> Fault-tolerant Safety Port.uguese r.elgulelltlons
) Scnsoc' Aclua(ul Sensor Actuator Sensor Actuator Sensor | Actualor ® ACC|dent ant|C|pat|On
“d » Holistic traffic analysis using various
' data inputs
» Greater safety (ACC, AEBS, LIDAR,

CAS, and Lane Control)

Source: Electronic control system partitioning in the autonom... eeNews Europe
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Smart
Mobility

()2 BENCHMARK - Traffic Optimization in Cities in Real Time

The launch of 5G will improve traffic flow and the use of public transportation, reducing waiting and travel times.

5G USE CASE IN PUBLIC ADMINISTRATION DESCRIPTION

' NAME COMPLEVENTARY TECHNOLOGES: |  IMPACT DIMENSIONS (HIGH, Mepium, Low)
' TRAFFIC OPTIMIZATION IN CITIES IN REAL TIME i . v loT sensors | 1 v Relevance for Society — H :
s v GPS | ¥ Technical Feasibility — M
| POTENCIAL PUBLIC SECTOR(S): ! v WiF N SUSETE A= - i
' Central, Regional, and Local Government, Ministry of Internal LA | v Rty ene CenerEEDn = :
' Administration ! v MEC ' 1 v Sector/PA Transformation — H !
e ', Big Data e Cloud | 1~ Economic Impact — H
| CATEGORY: . | REFERENCES ' POTENCIAL PARTNERS: | ¥ Environmental Impact — H
+ Automotive, Public Transportation | | Helsinki ! L NOKIA i\ v Emergency Response Improvement — H :
| b I Stockholm | i L Impact on Other Strateai H :
IL___________________________________________________________________________ (it : v 5GAA | i et sl — |
i SUMMARY i | v THALES i | GRAPHIC GLOBAL IMPACT i
i This case study will allow public transport systems to connect with each other v TFL London ] Alto '—
' and with pedestrians, providing accurate location data to facilitate waiting | L ATRT | 1 Modium me— B
i times and improve the use of public transport. i ! 7 [Brees i i o SUSTAINABILITY :
i S ! | OBSERVATIONS: i
| M apacity 1 \ . . . . |
: - Safety manageme | + Network failure | ' Operating costs (OPEX) and fixed costs (CAPEX) in this use case may
| | = Betteruse of . F val | . L H ! L ) . !
| travel ime aster arrival at nt " Geolocation * Longterm | . be significant depending on the number of sensors to be implemented, '
! destination4 * Vehicle failure ! ! . !
metrics : . as well as the number of cameras to be installed.
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Smart
Mobility

()2 BENCHMARK - Traffic Optimization in Cities in Real Time

TECHNICAL ANALYSIS

Type of Vehicle: Public transport, private vehicles
Communication Network: Mobility and Transport Authority

(AMT)
Type of Data Transmitted: Information exchanged

between sensors and traffic cameras

Features: Emission reduction, 5G slicing

Accessories: Mobile app, sensors

MAIN REGULATION

https://www.imt-
ip.pt/sites/IMTT/Portugues/RJSPTP/Documents/FAQSdo

RJSPTP_26Fev2016.pdf
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GPS-Satellite =
» £ 5G
“ Confral Computer ‘|
) Qty Transpor! ‘
( “ 8 JJ Fleet management Traffic Signal b ‘|
. \(O) \ N Conirol Contre (O) |‘ )
& X ’ | Detoction Data Support S e
' [ H - P A .
e [}
i X ' SCADA H v 4
' ' - . L s
‘ 5 ’ ¢ b v
'
‘l ‘| ' ‘\ .|
.\ % " T
. A) M ey ed 50 ‘I ‘l
L) Radlo Base
D) ' 1 \ S
[Y ) N Station N 2K
% % : w-Powar Radlo Signal % A
B A a2 low-Power Radlo Signa | R
' b for Traflic Signal Priority 4
m ' - (Pre-omption X
v | %
m Bus dopot L CELEEEELEY 2 Information sign
at the Bus Stop

SEREm Y

Qdometer

Programmad
Detoction Point
(CALL)

On-board

Computer

- Ammnmr |

Y Programmed Bus location Callbration
¥ Dotection Point  with Bus Door Opening

(EXIT)

Source: https://www.satel.com/references/traffic-system-public-transport-helsinki/
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()2 BENCHMARK - Traffic Optimization in Cities in Real Time

EXEMPLIFICATIVE DIAGRAM AND CHARACTERISTICS

« Sharing of traffic information

< FFIDREADER :_.-""'CELLULAR""--._' * Automated traffic signals to improve
yamnais E@ on a'wNNEmv-w:f and optimize traffic flow
s sesoes /‘) M":;:,‘;‘;ﬁ';ss ...... « Traffic reduction enabling faster
/0 » 1 — camERa arrival at the destination
o~ S : * Less fuel waste
ﬁ IX20 " - _._,:' .................... MACCA?’[;?;E:S i‘ . Reduction of greenhouse gas
s R o CAMERA 1 1

e e emissions
_ « Automatic license plate recognition
&ﬁ (subject to privacy laws)*
* RFID readers
MESSAGE SiGN  Dynamic and autonomous traffic
messages and signs

TRAFFIC
CONTROLLER. !

TRAFFIC —
R CONTROLLER
MAC ADDRESS CONTROLLER

CAPTURE

CAMERA
DIGI REMOTE Q

MANAGER" TN

TRAFFIC S Qk
MANAGEMENT Q!
CENTER

Source: Traffic Management & Traffic Control Solutions | Digi International
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Smart
Society

()2 BENCHMARK - Territorial Cohesion (e.g., Education)

The launch of 5G will boost broadband access in remote areas of the country, facilitating, for example, access to multimedia content for schools and students in
rural regions.

Low Medium High

f Tel DoT
areas and promotes virtual classes using AR & VR technologies and of Telecom (DoT)

5G USE CASE IN PUBLIC ADMINISTRATION DESCRIPTION
CNAMEE " | | | COVPLEVENTARYTECHNOLOGES: | | IMPACT DIMENSIONS (HIGH, MEDIUM, LOW) |
. REMOTE, INTERACTIVE CLASSES AND BEHAVIOR ANALYSIS i . 7 AR&VR i 1 v Relevance for Society — H :
L : v WIiFi6/7 ' 1 v Technical Feasibility — H i
' POTENTIAL PUBLIC SECTOR(S): | |1 7 UHD&FullHD N 2“31?'”‘;?.':“" - dMG aton b i
\ H | Ly _ 1
' Central and Regional Government, Ministry of Education, Ministry of Science, ! ! 7 OISk i ! Sept|c7PX¥an ; enetr.a 8 I|_<|)n :
| Technology, and Higher Educaton | | Y Cloud | ¥ SeclormA franstormation — |
e TS T I I I I I I I I I I I I I I, ' v BigData ' 1 v Economic Impact — H :
i CATEGORY: i i REFERENCES: i i POTENCIAL PARTNERS: i i v Environmental Impact — M i
 Education, Teaching pre UK ! |~ UK School Education | | v Emergency Response Improvement — L [
IL_‘_‘_‘_'_'_'_'_'_‘_‘_‘_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_‘_‘_‘_'_"__I“_:::E_J:S::::::::::::::::::::::::::‘_‘_‘_‘I . v Austria College i 1 v Impact on Other Strategies — M :
SUMMARY: i . IE(:;_Jcathon Depart ¢ i i GRARHIC: GLOBAL IMPACT i
This case study enables access to broadband networks in remote | ndia fsov., Lieparimen L e ——————— ——

in remote areas computers, Sensors, cameras, etc.).

b _ i v China

. high-definition content. i e SUSTAINABILITY

s ! | OBSERVATIONS: i
. * Access to . o . i q . . . . 1
' broadband Territorial and Internet o ' Operating costs (OPEX) and capital costs (CAPEX) in this case may !
| networks digital cohesnon access «  Network failure| * Short to Medium | | ! . i i i |
I e ity |+ Personalized  « Need for IT term ! ' be moderately high, depending on the level of implementation (e.g., !
i earning quaiity education equipment ] ! !
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()2 BENCHMARK - Territorial Cohesion (e.g., Education)

TECHNICAL ANALYSIS

Remote listening and evalvation
-Communication Network: Directorate-General for Education - —
. ) Teaching and
-Type of Data Transmitted: UHD or Full HD, document '—’— m Research Office
sharing (between teacher and students) via cloud ‘ — -\ Regional teaching and
research network system |:|
-Features: Interactive monitoring, 4K resolution, Q Q |:l T
.. s nieractive
: ‘ Teaching Interactive Administrator’s Adwministrator’s platform
personalized teaching — platform e computer
-Accessories: Computer, video camera, WiFi, projectors 222222222 0%, — 222222222
- C =
222222222 2 222222222

MAIN REGULATION w «%
Teaching scene ,/ |

teaching and research
https://pesquisa.bvsalud.org/global-literature-on-novel- 3 ._
coronavirus-2019-ncov/resource/pt/covidwho-1267061 ’

. {
- https://www.ncsc.gov.uk/blog-post/home-learning- Q Q Q a Q Q Q Q Q Q a
technology-securing-tools-for-remote-education

Remote teachers

Source: https://www.engineering.org.cn/en/10.15302/J-SSCAE-2019.06.020
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[ e | [0 [ | [ | [ entti |
()2 BENCHMARK - Territorial Cohesion (e.g., Education)

EXEMPLIFICATIVE DIAGRAM AND CHARACTERISTICS

Campus security equlpment management

____________________________ ~_ * The use of virtual reality provides

" ) 3 immersive experiences to
= :‘J - develop new skills
: I '+ Remote teaching methods using
[
]

High-Definition video and VR
___________________ 2 applications
» Educational opportunities in rural
areas
« 5G Applications: Localization;
‘ \ Access to UHD educational
L Othernetwork slicing__{SSY | Vg materials; Logistical
1 O R management of resources and
classrooms; Voice recognition;
Translation; Teacher evaluation;
Motivation and focus analysis of
students

Educational equipment 8 mMTC network slicing |
management F

[
|
|
|
I
|
|
|
|
|
I
|

N ———— —————— —

\ Electronie whiteboard, multittledia leaching machine,
\HD camera, projector, e-book bag, VR helment. and so on //
~

- ——————— —— ———— —— —— — -

[
N e i R i S

/

Source: Application of 5G Technology in Education Informatization (engineering.org.cn)
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Smart
Environment

02 BENCHMARK — Smart Agriculture — Sensorization, Telemetry

The launch of 5G in agriculture will enable resource optimization, reduced water consumption, and increased productivity.

5G USE CASE IN PUBLIC ADMINISTRATION DESCRIPTION

___________________________________________________________________________

IMPACT DIMENSIONS (HIGH, MEDIUM, Low)

Low  Medium High

measurement of soil humidity and temperature to determine irrigation needs,
reducing water consumption.

v John Deere Medium E———

Low mssss—" SUSTAINABILITY
v
0 1 2 3 4 = =

Low Medium High

SMART AGRICULTURE — SENSORIZATION, TELEMETRY . 7 AR&VR | 1 v Relevance for Society — H |
__________________________________________________________________________ ] v loT sensors i ' v Technical Feasibility — H i
' POTENCIAL PUBLIC SECTOR(S) i |7 s Y Sustainability ~M o |
' Central and Regional Government; Ministry of Agriculture and Food R 1 v Replicability and Generalization — M :
| ! © v WiFi ' 1 v Sector/PA Transformation — H !
T e e e e e e e e e e e ", Cloud | | v Economic Impact — M
. CATEGORY: | | REFERENCES: : LA | 1 v Environmental Improvement — H l
: i i 1+ Australia i : o ~ :
| Agriculture UK : N OTENCIANEARTNERS, ¥ v Emergency Response IrTlprovement B :
e e e e '\~ KPN i 1 ¥ Impacton Other Strategies — B :
SUMMARY: i v Austria i i R GLOBAL IMPACT i
This case study enables the assessment of crop yields, as well as the : v |EEE : Alto I e

and better resource management.

o . OBSERVATIONS: i
. * Hig e N .

- Smart irrigation Cliaist numberof | - Batteries _ " Initial infrastructure (CAPEX) costs are significant, depending on the number :

. . sustainability  Short to Medium l o . q !

: Rea'_-tt'"?e soil | Greater :Aen_sors * Network term ! of sensors to be installed, as well as the number of machines and animals to |

monitoring sustainability Valntenane R ' be monitored. In the long term, these costs are offset by process optimization

| |

1 1

1 1

1 1
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Smart
Environment

02 BENCHMARK — Smart Agriculture — Sensorization, Telemetry

TECHNICAL ANALYSIS

Optimization of Processes for Planting, = N
-Communication Network: Confederation of Farmers of Portugal LOQiStiCS, Machinery Management, Harvesting, Ragatem] ;O’ry‘\Suppher
-Type of Data Transmitted: (Cloud <> Drones) Location (using Storage, Pricing, and Distribution gﬁ

Retall Customer
Dlstrlbutlon
Food supply chain

sensors and GPS), altitude, control, HD video

s

-Characteristics: Distances > 12 km and altitudes > 1 km (Current . T

limits: 120 m altitude, 3 km VLOS distance) ablet £ 1‘
. Farmer home Router
-Accessories: 4K UHD & Full HD cameras, GPS etwork

l ! I agricultura

nmanned
=V aerial .-\robot

Wind
= turbine

MAIN REGULATION

https://www.anac.pt/VPT/GENERICO/DRONES/REGIST
O_UAS/Paginas/OperadoresdeUAS.aspx
https://ec.europa.eu/info/funding-
tenders/opportunities/portal/screen/opportunities/topic-
details/horizon-cl5-2022-d3-03-04
https://www.govinfo.gov/content/pkg/USCODE-2011-
title7/html/USCODE-2011-title7-chap1.htm
https://www.state.gov/reports/2022-investment-climate-
statements/montenegro/

=

Cloud data
center

Cloud !ata

storage

ecunt&
Smart

l devnce Wireless ool Satellite
sensor node dih

o ¥

Cloud computing

Satellite

Internet of Things for the Future of Smart Agriculture: A Comprehensive Survey of Emerging Technologies (ieee=jas.net)
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Smart
Environment

02 BENCHMARK — Smart Agriculture — Sensorization, Telemetry

EXEMPLIFICATIVE DIAGRAM AND CHARACTERISTICS
« Smart tractors wusing optimized route

Q [ —_D planning to reduce soil erosion and save fuel
T Virtual servers I “
= Ty, AL l 5G costs
-,Lfaw Database clusters | H H H H
Cloud Layer - Data visuaization *  Monitoring of irrigation and water flow
R —t CHJ: o - Sensors attached to livestock, enabling
Q monitoring of animal health and well-being
penemsennaneas . » Drones that can uniformly and efficiently
{NeatEWap ¢ y Edge o Edge , Gateway | distribute chemical products, improving crop
: . Edge Layer : sw=m==c_osSmassss=cscc : ! : :
) ol T g (‘T’) ; quality
| EJ- ; R § .« Centralized management at regional or
i P : national level of the entire infrastructure

{predictions/detections)
Diagnosis e

Onloa MLmadaht
j « Autonomous control and optimization
systems
* Process optimization using Al for: Planting,
Machinery management/logistics and rental,
Harvesting, Storage, Pricing, Distribution

Interior Sensars = soil information,
humidity levels, CO2 levels

Exterior Sensors - temperature, wind,
rain

Anti-amming devices

Srnart agriculture machinery

Livesteck information and health status
Energy management information

" Network Layer
JaheT yiomiaN

Source: (PDF) Security and Privacy in Smart Farming: Challenges and Opportunities
(researchgate.net)
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Smart
Economy

02 BENCHMARK — SUMMARY OF THE IMPACT ANALYSIS OF USE CASES

MONITORING AND MANAGEMENT OF
PUBLIC INFRASTRUCTURE

Relevance for
Society

Technical
Feasibility

Impact on Other
Strategies

Emergency
Response
Improvement

Sustainability

Environmental Replicability and

Impact Generalization
. Sector/PA
Economic Impact Transformation

GLOBAL IMPACT
v
e

Low  Medium High

SUSTAINABILITY

v
| I

Low  Medium High
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SAFETY IN CONSTRUCTION

Relevance for
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Impact on Other Technical
Strategies easibility

Emergency
Response
Improvement

Sustainability
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Impact

Replicability and
Generalization

Economi Sector/PA
Impact Transformation

GLOBAL IMPACT
v

]
Low Medium  High
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| |
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Smart Quality
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02 BENCHMARK — SUMMARY OF THE IMPACT ANALYSIS OF USE CASES

5G AMBULANCES FOR THE
EMERGENCY MEDICAL SERVICE

Relevance for
Society - H

Technical
Feasibility - H

Impact on Other
Strategies - H

Emergency
Response
Improvement - H

Sustainability - M

Replicability and

Environmental 7
Generalization -

Impact - L M
. Sector/PA
Economic Impact .
L Transformation -
M

GLOBAL IMPACT
v
[

Low  Medium High

SUSTAINABILITY

v
L I

Low Medium High

Tic.gov.pt | AGENCIA PARA A MODERNIZAGAO ADMINISTRATIVA

Improvement - H

REMOTE SURGERIES IN THE NATIONAL
HEALTH SERVICE

Relevance for
Society - H
3

Technical
Feasibility - H

Impact on Other
Strategies - M

Emergency

Response Sustainability - M

Replicability and
Generalization -
M

Environmental
Impact - L

. Sector/PA
Economic Impact

-M

Transformation -
H

GLOBAL IMPACT

T
Low Medium High

SUSTAINABILITY

v
] I
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Smart Quality
of Life

02 BENCHMARK — SUMMARY OF THE IMPACT ANALYSIS OF USE CASES

5G HOSPITAL IN THE NATIONAL CONTINUOUS HEALTH MONITORING
HEALTH SERVICE

Relevance for
Relevance for Society

Society - H 3
Impact on Other

Technical Strategies
easibility - H

Technical
Feasibility

Impact on Other
Strategies - H

Emergency
Emergency Response Sustainability
Response Sustainability - H Improvement

Improvement - H

Environmental Replicability and

Replicability and

Environmental .o izati
Generalization - Impact Generalization
Impact - H
M
. Sector/PA
Economic Impa Sector/PA Economic Impact Transformation
ransformation -
-H
H
GLOBAL IMPACT GLOBAL IMPACT
o ———  e—
Low Medium High Low  Medium High
SUSTAINABILITY SUSTAINABILITY
—— . s '

Low Medium High Low Medium High
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02 BENCHMARK — SUMMARY OF THE IMPACT ANALYSIS OF USE CASES

MIGRATION OF EMERGENCY MONITORING AND FIRE-FIGHTING
NETWORKS TO 5G WITH 5G DRONES
Relevance for Relevance for
Society - H Society - H

Technical
Feasibility - H

Technical Impact on Other
Feasibility - H Strategies - H

Impact on Other
Strategies - H

Emergency
Response
Improvement - H

Emergency
Sustainability - M Response

Improvement - H

Sustainability - M

Replicability and
Generalization -

Replicability and

Environmental L
Generalization -
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Impact - H -
p M Impact - H M
. Sector/PA Sector/PA
Economic Impact . Economic Impact .
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-M -M
M M
GLOBAL IMPACT GLOBAL IMPACT
O e— o —
Low Medium  High Low Medium High
SUSTAINABILITY SUSTAINABILITY
— . s |

Low Medium  High Low Medium High
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02 BENCHMARK — SUMMARY OF THE IMPACT ANALYSIS OF USE CASES

MARITIME PORT MANAGEMENT

Relevance for
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3

Impact on Other

Technical
Strategies Feasibility
Emergency
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Impact Transformation

GLOBAL IMPACT

v
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SUSTAINABILITY
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AUTONOMOUS VEHICLES

Relevance for
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02 BENCHMARK — SUMMARY OF THE IMPACT ANALYSIS OF USE CASES

TRAFFIC OPTIMIZATION IN CITIES IN
REAL TIME

Relevance for
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Impact on Other
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Feasibility - H
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APPLICATION OF 5G TECHNOLOGY IN SMART AGRICULTURE -
EDUCATION SENSORIZATION, TELEMETRY
Relevance for Relevance for
Society Society - H

3 3

Impact on Other Technical Impact on Other Technical
Strategies Feasibility Strategies - L Feasibility - H
Emergency Emergency
Response Sustainability Response Sustainability - M
Improvement Improvement - L

Replicability and

Environmental Generalization -
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Replicability and Environmental
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M
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SUSTENTABILIDADE SUSTAINABILITY
s | s '

Low Medium  High Low  Medium High
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<20% 260% 280% 100%

Source: https://alertify.eu/5g-coverage-eu/
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Belgium’s national broadband strategy was launched in April 2021, with full coverage
expected by 2025. Currently, 65% of the market has access to fiber broadband, with
Proximus aiming to reach 70% of installations by 2028. Private cloud and database
services are available in Belgium from providers such as Combell, with the country’s
extensive broadband coverage, fast download speeds, and reliable networks making
this possible.

Marseille and Paris lead in terms of antennas, while 5G coverage remains unevenly
distributed nationwide. In March 2022, the French government announced new
measures to promote access to 5G for manufacturers and other sectors. The
government also aims to simplify access to the 2.6GHz spectrum to stimulate 5G
industrial projects while exploring potential access to the 3.8GHz and 4GHz bands.

Italy was among the main EU countries to launch commercial 5G services. The four
operators (TIM, Vodafone ltalia, Wind3, and lliad) launched their 5G networks
between June 2019 and December 2020 and have since expanded their services.
The migration of public administration to the cloud is one of the main priorities of
Italy’s National Recovery and Resilience Plan (RRF), with an investment of €6.7
billion.
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o SMART BUILDINGS LOGISTICS “
Batter energy efficiency and other Optimization and monitoring of
smart functions cut costs and transport by means of sensors
increase user satisfaction. reduce unnecessary work and
REMOTE CONTROL OF e FACTORIES AND

EQUIPMENT AND MACHINES PRODUCTION FACILITIES

16T and video analytics detect
deviations and prevent produc-
tion outages. AR and VR operate
as tools for maintenance, training
and analytics,

Enables safe operations and
place-independent control of

machines in places that are
I ifficult to achieve.

HARBOURS

SNNSRY

TRAINING

VR solutions support phenome-
non-based leaming and motivation.
Subject be studied in

auth

ENERGY, WATER

AND ELECTRICITY
Real-t fne sensc data b(
POSTAL SERVICE, SMART HOMES TRAFFIC gt
WASTE MANAGEMENT Davices are turned off autoratical- Autonomous traffic is safe and
AND OTHER SERVICES home informs you cost-effective, congestion can
be controlled, and traffic informa-
Sensors inchoate wh bi tion is real-time.
eeds emptying or other measures
case of disturbar for
mple.

Source: https://www.telia.fi/business/5g/5g-finland
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HEALTH CARE

Health monitoring is easier, and
diseases can be prevented. An
ambulance drone brings help to
challenging placss.

The “5G Finland” initiative created a network of 100
companies and 300 individuals in Finland with the goal of
defining new applications, services, and pilot projects for 5G
networks.

The initiative involved the participation of several state
entities, startups, large corporations, and members of the
academic community. The idea was to foster collective
participation in identifying the best ways to use this new
technology across different areas of society.

Through this network, several projects were launched,
including a 360-degree live broadcast from the Telia 5G
Arena (the first of its kind in Europe), the use of video
support for factory maintenance, facial recognition testing in
an ice cream shop, and the use of video analytics for quality
control.
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INNOVATION REGULATORY
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Source: https://www.imda.gov.sg/programme-listing/5G-Innovation
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Under the IMDA 5G Innovation Program, 30 million
dollars were allocated to support companies and
industries in adopting and implementing new 5G
applications in real-world environments.

The initiative involved partnerships with universities
and telecom operators to develop holographic imaging
to enhance healthcare delivery, conduct the region’s
first cinematic AR experience, and create the first
maritime 5G solution using AR/VR in Southeast Asia.

In collaboration with institutes of higher education,
technology companies, and other government
agencies, open-house trials will be conducted for both
governmental and industrial use, helping to foster
collaboration and the development of 5G applications
and services, thereby accelerating ecosystem growth.
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Enhanced Massive Machine Ultra-Reliable and

Mobile Broadband Type Communications Low-Latency Communications
eMBB mMTC URLLC
(J000CJ00CJ000caan Germany is one of the ten countries
000CJ00CJ000C00cg @ @ h with the highest research intensity in
(J000CJ00C3000C300 = - the world. To continue promoting and
DDDDDDDDDDDDDD achieving success in  research,
C’ % E ‘ _ g initiatives have been created involving
(M'BV" \ < o™y 6.5‘ % = startup§ and small and medlumjszed
e i enterprises (SMEs) so that citizens,
« eHealth applications other companies in the research sector,
= Improved user experience = Industry 4.0 applications = Car-to-X communication and civil society organizations can

benefit from these approaches.

= High device connectivity Intelligent logistics Control of parcel drones

High mobile data rates = Environmental monitoring Vital data monitoring

Mobile virtual and augmented = Smart grids = Smart manufacturing

reality applications = Smart farming

Source: 5g-strateqy-for-germany.pdf (bmvi.de)

Through this initiative, several research areas are prioritized, such as Health, with the development of an application for rapid
patient monitoring, and technologies to support nursing care. In the field of Security, AR & VR technologies are being used to
create training and simulation programs for security forces, improving their protection methods as well as their ability to combat
cybercrime.
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Oveniew f exiting and plarned A e p—— The creation of the “Digital Roadmap Austria” involved
O—= around 100 people, including ministers, municipal councils,

== and unions. To develop this project, several key points were
e _ AN == highlighted:

: s 1. Develop an educational system — called “EduTech’,
consisting of online courses, simulators, and
personalized learning management systems.

2. Develop a patient portfolio containing medical data such
as blood type, allergies, and drug intolerances, which

Work and jobs

ooz Secury : can be viewed in other countries (in compliance with
—(1 - I privacy laws).

| e 3. Implement the European Strategy on Cooperative

P — / Intelligent Transport Systems in public and private
crvicris transport, to connect pedestrians, roads, and vehicles to

o . traffic management systems and infrastructure, enabling
direct interaction among them and thereby improving

—\ / safety, efficiency, and sustainability.

strAtagy strategy

Source: https://www.digitalroadmap.gv.at/en/
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In Spain, a National 5G Plan was developed, becoming a key
A driver for Industry 4.0 ecosystems promoted under the “Digital
. U GGl Strategy for a Smart Spain.”
bands R+D+l
Coordination and International cooperation This plan analyzed eight sectors, including Health, Automotive, and
Agriculture, and is expected to generate benefits of around €14.6
* Public consultation J billion as well as a significant number of new jobs.
" 26 National Plan  In the Health sector, it will be possible to conduct training
N sessions using AR & VR, as well as remote patient monitoring,

¢ Call for the tender of the first frequency bands
e Call for R&D&I pilot projects and actions etc.

* Definition of a national 700 MHz-band roadmap J + In the Automotive sector, there will be an impact on traffic and
transport optimization (both public and private), improving route

¢ Deployment of pilot projects and use cases A t d d . d t

* Release of the second digital dividend according to the manag_emen anare ucmlg acclaents. o o ) )
national roadmap. « In Agriculture, sensors will be created to optimize irrigation, soil

* Medium-term evaluation and potential new actions ) fertilization and other related processes

¢ 5G commercial deployment

Source: plan_nacional_5G_en.pdf
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NS N JSRUN S TR [ ——————— As part of the development of the “Government’s Digital Strategy,” the

«F “ é §E United Kingdom has allocated an investment of €16 million, involving
—— é% gg gg, -35 industries, investors, regulators, and researchers. The main goal of
- 2 | z i i u in ru u
:§ e "I §‘ this strategy is to test use cases in rural and urban areas and to
u iC | uildi uch i uctu i
nderstand the economic impact of building such infrastructures in
wioms | Mo | Voss | o different locations and scenarios.
TR SYSTEMS SYSTEMS SERVICES
INTEGRATION INTEGRATION
SERVICES . .
Government Government & Regustorts) Possible use cases include:
= = Academia & Research | Investors
g Supply Chain
| i o T « Sports: With AR & VR, it is possible to offer new ultra-realistic
R~ N applications in games or provide sports fans with the opportunity to
e i “play” alongside their favorite athletes.
funds. BEIS", . .
gm oo | Pt v o 131 « Health: Wearable sensors could help monitor people with health
5 | mplement | ondtoand ity | 911l workfom Phase 2 conditions, predicting if someone is at risk of a heart attack or
actions to ensure Q1 2018, . .
3 roreet tracking the well-being of the elderly.
! INOUSTRY | Government unding providig catayst foradftional | puncing by * Education: Creating more interactive lessons using AR & VR
INVESTMENT funding and investment v/ .
& Policy for 5G & loT alignment and sdoption - ICT and Verticals. teChnOIOg|eS.
POUCY® | seranger alignement - academia, | Spectrum, Regulatory, planning and
REGULATION Industry and government to steer, other key challenges required - see
sections 4 and 5
STANDARDS & UK aligr activities, Collab share and disseminate
DISSEMINATION Cross Verticals Workshops. Agree common positions 10 drive Standards.

Source: UK Gov, UK 5G Strategy Overview (slideshare.net)
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Advantages
« Faster network coverage expansion

and rollout of new 5G services.

* Reduced operating costs (avoiding the
waste of overlapping networks).

* Lower spectrum fees.

Key Assets

Backhaul
In general, the greater the level of sharing,
the higher the legal/contractual complexity

— but also the greater the benefits.

Source: GSMA | Infrastructure Sharing: An Overview - Future Networks

Passive Sharing: Covers only the physical aspects of the network, such as buildings, power supply, and poles. Easier to implement
but provides fewer cost-saving benefits.

Active Sharing: Involves active radio elements (Radio Access Network — RAN), antennas, radio transmitters, base stations,
transmission networks, and controllers. When the active infrastructure is shared with the Core network and each operator has its
own dedicated spectrum, the model is called Multi-Operator Radio Access Network (MORAN). When the Radio (RAN), Core, and
Spectrum are all shared, the model is called Multi-Operator Core Network Sharing (MOCN).

Another 5G solution is Cloud Infrastructure Sharing, meaning that all or nearly all virtual network functions (NFVi) are installed
there, and where Network Orchestration (MANO) operates.
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» Created an innovation center called

Vodafone 5G HUB for the study and
development of 5G in Portugal. Its
foundation lies in building an ecosystem that
brings together the sector, industry, startups,
universities, technology partners, and other
entities involved in developing fifth-
generation mobile technology. The goal is to
develop concrete examples that use this
technology.

The Vodafone 5G Hub has partners such as
Ericsson, Altran, and Celfinet, the startups
Nimest and Parkio, as well as the
universities Instituto Superior Técnico
(Lisbon) and the Faculty of Engineering of
the University of Porto.

NOS and Grupo Luz Saude created the first
5G hospital in Portugal, which includes
Virtual and Augmented Reality for hospital
palliative care and patient reassurance, as
well as remote home hospitalization
monitoring with a medical team available 24
hours a day, seven days a week.

Sale of B2C commercial packages for Cloud
Gaming, Augmented Reality, and Virtual
Reality.

Ookla Award for being the fastest network in
Portugal.

Was the first operator to launch the 5G
network in Portugal.

* Altice Portugal (founder of MEO), the

Champalimaud Foundation, and the
operator Movistar made history by
performing the first breast cancer surgery
using 5G technology, connecting Portugal
and Spain and demonstrating how this fifth-
generation network can serve healthcare
innovation.

Implemented projects for indoor experiences
at major sports and cultural events, such as
5G MEO coverage at the Estadio do
Dragao, Altice Arena, and the Autédromo
Internacional do Algarve.

Formed a partnership with ANJE (National
Association of Young Entrepreneurs) to
promote 5G across the country and support
national startups, such as the 3D Factory
project.
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Several public and private initiatives are supporting research and innovation projects to address the challenges of implementing 5G
technology (Public-Private Partnership 5G — 5G PPP) in Europe and the International Mobile Telecommunication 2020 (IMT2020)
under the International Telecommunication Union (ITU).

As part of the 5GPPP and European Commission (EC) Horizon 2020 (H2020) initiatives, the 5GCity project focused on the production,
development, implementation, and validation of 5G ‘neutral hosts’ in three European cities: Barcelona (SPA), Bristol (UK), and Lucca
(IT). It implemented a three-layer infrastructure and an orchestration platform that allows municipalities and infrastructure providers to
create end-to-end slices composed of both virtualized cloud/edge resources and physical network elements to supply or lease to other
operators. The developed solution also enables 5G-based edge service lifecycle management and control of the underlying
infrastructure available throughout the city.

The 5G ‘neutral host’ structure allows for diversified implementation across the city by combining the necessary 5G technological
advancements with the neutral host model, as well as developing a platform for slicing and orchestrating computing and network
resources from a cloud, edge, and radio infrastructure.

A Multi-Access Edge Computing (MEC) network architecture uses advanced resources to enable cloud and IT service processing at
the network edge. The neutral host model leverages several MEC applications to meet 5G requirements in terms of bandwidth,
coverage, and latency.
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 The benchmark described in this document was based on references found at the international level and excludes, at this

stage, possible regulatory challenges regarding its implementation in Portugal.

« The impact classifications in the different dimensions of analysis and cost estimates serve only as a comparative measure

between the different use cases.

» For a more rigorous classification and cost estimation, a deeper study and the direct involvement of suppliers and

stakeholders of each solution will be necessary.

« All images were associated with their sources, in line with practices related to copyright compliance.
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