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@ Trends & Society 5.0

@% Transforming the Future
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CIVILIZATIONAL EVOLUTION AND TECHNOLOGY ARE SIDE-BY-SIDE '

SOCIETY 5.0: TECHNOLOGY TO IMPROVE QUALITY OF LIFE; ACTIVE
AGING, HUMAN LONGEVITY, PREDICTIONS AND SOLUTIONS OF DISASTERS,
PERSONALIZED MOBILITY, INFRASTRUCTURE AND THE CONSOLIDATION OF
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Fonte: From the internet of things to the internet of people, NOS, abril 2019



SOCIETY 5.0 = SOCIETY 5G {] PEERSIES

5G: ONE OF THE TRANSVERSAL GOOD HEALTH
TECHNOLOGICAL ENABLERS TO ] N ) AND WELL-BEING
ACHIEVE THE GLOBAL OBJECTIVES OF
SUSTAINABLE DEVELOPMENT (ONU
SDG)
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From the Internet of Things, we have
evolved into the Internet of People ...

Fonte: From the internet of things to the internet of people, NOS, abril 2019
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TELCO TRENDS: CONSUMERS ' wan
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Video represents 60% current
traffic; > 75% by 2024

Monthly volume will grow 10-14x;
20% will consume 200 GB / month

50% consumers foresee new ways
of using (VR glasses)

Higher speed, lower latency and new
APPs are the expectations for 5G

1'”[’1",",’
Fonte: 5g-consumer-potential-report, Ericsson, May 2019



IN SHORT, THE 5G WILL ACCELERATE

There is strong political momentum around
5G in Europe - a city by 2020

Spectrum allocations accelerate across Europe;
3500 MHz is the main band

5G seems to have greater potential in industries,
but consumers also recognize value

5G is an important technological enabler
of the Future Society (5.0) vision

Fonte (imagem): http://jobsandcareersinboston.com/worldnews/2019/05/22/ee-to-launch-uks-first-5g-
service-in-may/
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THE EVOLUTION OF MOBILE NETWORKS MAINTAINS A RENEWAL RATE FOR EVERY 10
YEARS
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5G IS INTENDED TO START IN 2020.



5G INTRODUCES THREE MAJOR TYPES OF SERVICES

eMBB

IMMERSIVE EXPERIENCE
Enhanced Mobile Broadband

@0 ®0O

Throughput X-Gigabit Latency/Real Time
mMTC
FOR EVERYTHING : : :
56)) Massive Machine-Type Communications
® e -
Reliability Massive Simultaneous
Connections
URLLC

INSTANT ACTION
Ultra-Reliable Low Latency Communications
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NETWORK SLICING / VIRTUALIZATION: ENSURING THE SIMULTANEOUS AND
DIFFERENTIATED TREATMENT OF EVERY APPLICATION

—— Network Slicing —

Video/ I ]

Virtual Reality

Automation
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Throughput Latency/ Reliability Massive

X-Gigabit Real Time simultaneous
connections




5G WILL HAPPEN IN 2 WAVES; EMBB IN 2020 AND URLCC / MMTC AFTER 2022

Approved study items,
including 5G NR C-V2X —

x@ Rel-15 work items Rel-16 work items
l Standalone (SA) l
NSA -
1 M 3 Phase 1 Phase 2
oD Ts Fiold Trials N33 Commercial launches Commercial launches
Accelerate eMBB deployments, Deliver new fundamental 5G NR
plus establish foundation for technologies that expand and

We are here ( @ . :
future 5G innovations evolve the 5G ecosystem




5G WILL REQUIRE A NEW CORE FOR URLLC E MMTC
5G WILL START WITH ACTUAL CORE EPC + (NON STAND ALONE)
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Path toward 5G =
= o Benefits 8 Drawback
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_ - 8 * RAN 4G no changes » 2COREPS
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o= *  NGC Imaturity
9 Benefits Q.
o
= CoredG
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=  Extended5G UL
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band
ands x ": »  UL/DL decoupling .« 2COREPS
- O = CSFB/SRVCC
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Network 2025, NOS internal study on Networks Architecture evolution, January 2019
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3 FREQUENCY BANDS WILL ALLOW A NATIONAL COVERAGE AND SUPPORT TO USE
DIFFERENT CASES

High capacity 26 GHZ (TDD)

hotspot / dense urban
e eMBB

High bands
(24 GHz — 48 GHz)

New

Mid bands I1
(3.5 GHz — 6 GHz)
MNew

Mid bands I

(1GHz — 2.6 GHz)

700 MHz (FDD)

Moderate
Moderate capacity eMBB, URLLC, mMMTC
Wide area / outside-in
coverage

Coverage Capacity Latency

Low bands
(Sub — 1 GHz)
New/legacy

e: IEEE — rvey on Lov }t
R N, Core netv ckcrd as rg cIu

700 MHz will have a global coverage role, including the 3.6 GHz UL; 3.6 GHz will be the most balanced
between coverage and capacity (up to 4 Gbps); 26 GHz has strict requirements (LoS required)



SPECTRUM ASSIGNMENTS: EUROPA I S e
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Fonte: GSA-Recommendations-C-Band-April-2019, GSAcom, abril 2019
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REMOTIZATION AND CONTROL

Specialized interventions

Remote Training

Immersive environment supported
on AR and VR

Indoor or outdoor environment




DIGITALIZATION PRODUCTION AND SENSING

Connected sensors, cameras and
systems

Autonomous robots and
collaborative precision

Integrated, centralized view of
production

Failure detection and instant decision

@ Layout Flexibility




MOBILITY, LOGISTICS AND TRANSPORTATI

B

Production control for sale

Smart Analytics e Big Data

Operational model and business support




V2X REMOTE DRIVING

Complex value chain; car manufacturers
33{)0 will take the lion's share

6 V2X will generate economic value; less accidents,
less pollution, higher productivity

5G will use URLLC services, requiring
edge computing, with high costs

Sy Infrastructure owners should be initial
promoters of V2X (IP/BRISA)
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AR / VR VIDEO, SURVEILLANCE AND ANALYTICS /»
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Streaming content with 360° Video

A
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E[%D Augmented Reality Enhanced m\ "\ .

Entertainment / Training
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Virtual Reality Remote Entertainment

)@ Gaming / Training with
Augmented Virtual Reality
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1ST LIVE 5G DEMO — REMOTE DRIVING (PORTUGAL SMARTCITIES)
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SUMMARY

- i

5G has the potential to change and transform many industries, whether in the
production process or in another part of the value chain;
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It will give consumers a better experience, especially in very high definition video APPs and

access to higher speed, even at events; -
%'. 2 el Lﬂ.‘:

eMBB will be the first services; very low latency and M2M will appear later (> 2021); it is
estimated that in 2020 we will have the 1st 5G city (EU target);

l T .
5G applications are typically complex and require the creation of partnerships and ecosystems
aggregated by verticals.
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Thank You

Henrique Ribeiro
Henrique.ribeiro@nos.pt
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