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Nouvelles opportunites technologiques et
entrepreneuriale
(New) Digital Technologies and Business

Opportunities

— 5@, loT, Big Data, Cloud
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Introduction to Digital Economy

Production Factors:

- Agriculture Economy : Land and Labor
- Industrial Economy: Land, Labor and Capital
- Digital Economy: Land, Labor and Capital and Data

Digital Economy:

- Data Economy
- Non-location
- Platform Role
- Network Effect

M. Marzoug, ICOREC, Tunisia, 13-14 March 2018



5G, and loT
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Network: 5G

hroughput, Latency, Capacity, Connectivity, Energy (IoT, Throughput), Traffic
Management: Multi-services, Multi-QS, Slicing

5G Performances Targets (Huawei, 2015)
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5G Connectivity Services
(Orange, October 2017)

5G connectivity services key expectations

all delivered by the same network
= ambient connectivity and higher
minimum throughput:
50 Mbps “everywhere”
Enhanced Mobile Broadband
= higher capacity and

- Video (3D, HD, VR/AR) experienced data rates
Gbps data rates ——=(27] | Up to Gbps experienced rates
x10 spectral efficiency vs. 4G+
new cm/mmWave spectrum

Smart home/building

= expand the loT for support of
Industry automation vertical industries
99.999% reliability
1 to 10 ms latency

Ultra-low cost
global coverage

— Mission critical applications

Smart city * higher energy efficiency:

energy consumption divided

Self driving cars
by 2 for a traffic x1000

Massive loT Ultra-reliable = enable ultra low-cost nt_etworks
and low latency for low ARPU/low density areas
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5G Offer to Consumers ?
(Orange, October 2017)

What can 5G offer to consumers?

Enhanced and New better comfort

) new devices (e.g. AR/VR)
MBB experience and services (cloud)

might be used for certain
type of households
without FTTH in 202X

. * new connected machines
More diverse loT » diverse usages leveraging

FTTH-like Fixed
Wireless Access

experiences the complementarity of
LoRa, LTE-M and 5G loT

Connectivity for
everyone

In emerging countries
in low density areas
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5G Empowering Vertical Industries

(5G PPP White Paper)
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ENERGY

© Grid backhau]
© Gnd backbone

© Time-critical process control
© Non time<critical factory automation
© Remote control

O huadetemonterprse
communication

© Connectad goods

© Assets and interventions
managament in Hospita|

© Robotics
© Remote monitoring

© Smarter medicaton

MEDIA &
ENTERTAINMENT

© Ultra High Fidelity Media

© On-sits Live Event Experience

© User/Machire Ganerated Content
O Immursive ard Integrated Media
@ Cooperative Media Production

AUTOMOTIVE

O Colsborntive Gamng

]
/

- © Zird's Eye View
0 Automated driving O Digitalzation of Transport and Logistics
© Share My View © Information Society on the road

source: 5G PPP white paper «5G empowering vertical industries»
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5G becomes the basis for an evolution of the whole economy
and prevents promising future industries from leaving (ADL, 2017)

Automotive, Transport and Logistics
Autonomous driving, digitalization of transport
and logistics, mobile information society
Energy

Smart / intelligent metering and networks,
decentralized generation

Health

Cloud robotics for assisted living, remote surgery,
ECOsySte remote patient monitoring, smart medication

m of 5G Media and Entertainment

. Virtual / augmented reality, massive multi-person
verticals video calls, real-time games

Industry 4.0 / Internet of Things
Time-sensitive process control, automation,
communication between and within businesses

Public Services / Smart City

Smart / intelligent society, public safety,
catastrophe alarm

Education
Remote tutoring and learning, e-learning, video
conferences with several participants

Source: Arthur D. Little
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Virtualisation allows 5G operators to offer “Network
Slices” to meet various application and segment needs

Network slicing concept

® Network Slicing enables to
dynamically configure the
virtualised network element

" The network need not be
designed for a specific
service/use case

® Each slice has its own
properties and is logically
separated from other slices

! " Operator can create multiple

| Moble Goadian slices on demand serving

| different needs (loT, eMBB...
@ Access NDde%Simge Node @/ﬂ(}nmpuhng Node @Mﬂw COnnectivily ( )
| 0

(x]

- il

Source: “Unlocking Commercial Opportunities from 4G %
evolution to 5G”, GSMA Network 2020, March 2016 OEs
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Slicing technologies must become more-

embedded, end-to-end and elastic
(Analyssys Masson, 2018)

Figure 7. Key drivers and enablers of the three phases of network slicing, with an increasing focus on automation and elasticity

Phase 1: capacity-based slices Phase 2: service-specific slices Phase 3: application-driven slices

= Ephemeral, super-dynamic, super-
high numbers.
= Automated creation on-demand

= Persistent, relatively static, few in = Dynamic, limited lifecycle, large
number. numbers

» Semi-automated » Automated creation on-demand _
creation/orchestration through across domains and potentially across \{alue chain based on
domain-specific tools. network infrastructure providers application’s spot market

= Limited use of SDN/NFV. = Tightly-coupled SDN/NFV requirements
=  Converged SDN/NFV

Key driver Key driver Key driver

Improved resource utilisationand New revenue opportunities Customer retention
amortisation of assets

Capacity-based network slices can be created today using point tools that address SF&&ifTE Retwork
domains and early forms of network virtualisation. Such slicing can help operators to manage physical
infrastructure resources more cost-efficiently. As orchestration/SDN technologies mature (becoming
more-dynamic and ubiquitous), service providers can automate the creation and management of many
more service-specific slices, supporting a larger universe of business cases. The evolution of
SDN/NFV and server-less cloud technologies will eventually enable applications to trigger the creation

of service-specific slices while they execute, creating a compelling customer experience.
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loT and Energy Efficiency
(Orange 2017)

To acquire the right data at the right time,
each Vertical needs an appropriate loT solution

Automotive &
Transport
am 6,1 M 5M 1,2M 1,6 M
objects objects objects objects
o 4G LTEM LoRa  [LoRa alome ouekoom
Energy 4 ! x4 1 x10+ : x100+ x10
savings

Countries LoRa France LoRa anywhere
4G LTEM launch Live ;: 150 BZB ustcmers OBZ launch

HZ 2017

Status

1 Spain. Begum Fipe - 4M object 220 cust plants, harbors

M. Marzoug, ICOREC, Tunisia, 13-14 March 2018



New Digital Technologies and the
Future of Energy
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The Future Of Electricity:

New Technologies Transforming The Grid Edge

(WEF, 2017)

Energy Transition:

De-carbonization, Digitalization, Decentralization and Energy Efficiency

Customers in the future
energy system
Using grid edge technologies

and services, customers will
produce, consume, store, and

sell electricity
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Customers in the future
energy system
Automated tech amd

analytics will influence

customer consumption and
contribute to new customer

Services
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