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TIM NetBook - https://rete.gruppotim.it/en
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What is the network
Look at numbers

https://rete.gruppotim.it/sites/default/files/download/TIM-Netbook-1H2019-web.pdf#



https://rete.gruppotim.it/en
https://rete.gruppotim.it/sites/default/files/download/TIM-Netbook-1H2019-web.pdf

EE for Al - The Technical Standardization Arena

IMPLEMENTING MOBILE NETWORK ENERGY
EFFICIENCY STANDARDS

Overview of Standasdization Initiatives for Energy
Efficiency in Radio Access Networks

Xochl, 15 December 2014 Mauro Beldi (Telecoes Italis)
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TIM - Technical Newspaper
Special issue on Artificial Intelligence (Feb.’19)

Al: a progressive evolution (starting in the 50’es..) and consolidation, up to
nowadays. with first relevan impacts and results

An acceleration/explosion due to big data, high performance computing and
availability of Ultra BroadBand network connections and cloud computing
resources.

With an impact on all economy and service areas (e.g. smarthphones’ images
elaboration, new vocal interfaces, network automation, manufacturing
automation, e-commerce, sanitary services).

BUT also a big challenge on related ethics issues

Building trust in human-centric Al

The Ethics Guidelines for Trustworthy Artificial Intelligence (Al) is a document
prepared by the High-Level Expert Group on Artificial Intelligence (Al HLEG). This
independent expert group was set up by the European Commission in June 2018,
as part of the Al strategy announced earlier that year.

‘Atificial intellige

INDEPENDENT
HIGH-LEVEL EXPERT GROUP ON
ARTIFICIAL INTELLIGENCE

SET UP BY THE EUROPEAN COMMISSION
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ETHICS GUIDELINES
FOR TRUSTWORTHY Al
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https://ec.europa.eu/digital-single-market/en/high-level-expert-group-artificial-intelligence
https://ec.europa.eu/digital-single-market/en/news/communication-artificial-intelligence-europe
https://www.telecomitalia.com/tit/it/notiziariotecnico/edizioni-2019/n-2-2019.html

TIM - Technical Newspaper - Special issue on Artificial Intelligence (Feb.’19)

Some snapshots (1/4)

Supervised learning algorithm
Al capability
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Singularity
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Fast learning

Depp neural
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Unsupervised learning algorithm Self-programmed learning
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Training requires thousands of examples

Training requires tens of examples
I

1940s 1958s 1986s 2010s 2018s 2030s 2070s Time

Birthof ANN  2-layer ANN Multilayer Deep

Present a0t to.scoke)

ANN Leaming

ANN

Step-change breakthroughs followed
by plateaus (Al winters)

IBM Watson DeepQA win “Jeopardy” TV show

Accelerated progress through open
collaboration

Accumulated learning

Survival instinct, curiosity

© Nvidia GPUs accelerate training time

° Google DeepMind AlphaGo beats
world Go champion Lee Sedol
@ n-built morals and ethics

e Gains quasi-consciousness

ANN = Artificial neural network

The long history of Al ( Al past, present, future) - (Source: Ovum)
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Security & Privacy
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Things Customers Partner Employee

Application

Exposure
APIs Exposure & APIs Monetization

Communication

- Access (Fixed and Mobile)
- Transport
- Common Care

Customer Intelligence

- Multichannel Management
- Sales management
- Post Sales

- Artificial Intelligence
- DWH & Data Lake

- Event Streamimng

- Common Services

- Next Best Action

Cloud Native Infrastructure

- Computing
- Storage
- Networking

- Life Cycle Application Management
- Automation Tools
- C&D Tools

The 5G Digital Business Platform: Functional view

Source: https://www.telecomitalia.com/tit/it/notiziariotecnico/edizioni-2019/n-2-2019.html
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TIM - Technical Newspaper - Special issue on Artificial Intelligence (Feb.’19)

Some snapshots (2/4)

Frequency Spectrum 6

Optical Communications
(Source: Corning)
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* Scenarios consider costs
associated with legacy
network evolution,
small-cell densification,
and the addition of a 5G
macro layer

* Scenarios:
(A) 25% data growth
(B) 35% data growth
(C) 50% data growth

|

2018 2019 2020 2021 2022 2023 2024 2025

Note: Total cost of ownership Includes capital expenditures and operational expenditures for radio access network
and transmission but not core networks. Data are based on 3 operators in a European country. Results are rounded.

Total cost of ownership for mobile access networks will increase
(Source: McKinsey&Company)
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TIM - Technical Newspaper - Special issue on Artificial Intelligence (Feb.’19)
Some snapshots (3/4)

National sites

Network understanding Al,
Insights and control Deep
Learning
B A/B testing
Learn/ Opt|m|ze Experimentation,
Distributed sites Simple ML Algorithms

Knowledge sharing

Site insights Analytics, Metrics,

Agg regatel Label Segments, Aggregates,
Features, Training Data

B — @

ExploreIT ransform Cleaning, Anomaly Detection, Prep
Reliable Data Flow, Infrastructure,
LocolAi;;:nS's :lt,:: Move/Store , Pipelines, ETL, Structured and
i 4 Unstructured Data Storage
wWe B ol _
Local and global learning and decision making in large distributed The Data Science Hierarchy of Needs Pyramid
networls (Source: “The Al hierarchy of needs” Monica Rogati)

(Source: Ericsson “Al and ML in next generation systems”)
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TIM - Technical Newspaper - Special issue on Artificial Intelligence (Feb.’19)
Some snapshots (4/4)

12-05-2019. ob

PROTEZIONE CIVILE

Presidenza del Consigho dei Ministri NG
D-pan mento deila Pvuum Civile

Radar images published by the Italian Civil Protection

: Graphic mapping of an example of geographical distribution of
Service (strong storm near Ferrara, May 2019)

the samples in an area under study/observation

3GPP MDT (Minimization of Drive Test) standard (collection of measures from mobile terminals - both for Connected Mode
and Logged Mode - in combination with GPS coordinates

[ ] JI —
- TIM Source: https://www.telecomitalia.com/tit/it/notiziariotecnico/edizioni-2019/n-2-2019.html DG AT LM ‘ 8
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Al for Cooling (Google DeepMind) R

0 DeepMind > Blog > DeepMind Al Reduces Google Data Centre Cooling Bill by 40%
IT Load =
Q
Pump Speed :bm :
—} Impact
Chillers e
i DeepMind Al Reduces
Wet Bulb Google Data Centre
Cooling Bill by 40%
L
High PUE ML Control On ML Control Off
DeepMind Al Reduces Google Data Centre
Cooling Bill by 40%
(July 2016)
PUE (Power Usage Effectiveness) = total building
— energy usage / IT energy usage

https://deepmind.com/blog/article/deepmind-ai-reduces-google-data-centre-cooling-bill-40 .....uu: e TLM ‘
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E TlM https://googleblog.blogspot.com/2014/05/better-data-centers-through-machine.html  DiETALE o -
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Blockchain for Energy Sector (TIM)

Energy Communites (pro-sumers = ) . ' )
Producers & Consumers): renevables ®WCome la blockchain cambiera il mondo dell'energia
power plant (with storage) allows ’ -

energy exchange -

Optimization of RES (Renevable
Energy Sources) usage and energy cost
savings: possible with adoption of

p ~
. . Tguignio 2046;09:30,
blockchain, which allows process . . _ o ‘
automation (not only ... bitcoins ...O) Rromibnovadine ) om ik caniloriimand 2 s
See also: Overview of blockchain for
energy and commodity trading (by EY -
Ernst & Young)
https:// WWW:eV'Com/ PUbl'COt.'On/ vWLUASs Immaginate che i tetti dei condomini del vostro quartiere siano tutti ricoperti da pannelli solari di ultima generazione.
ets/ey-overview-of-blockchain-for-enerqy- Questo, pero, non vi permette soltanto di utilizzare I'energia prodotta dal sole per la vostra abitazione, ma anche di
and-commodity-trading/%24FILE/ey- immagazzinare quella in eccesso e rivenderla ai vicini che, invece, potrebbero averne bisogno.
overview-of-blockchain-for-energy-and- Tutto cid — che consente di ottimizzare I'utilizzo delle rinnovabili e di ottenere ulteriori risparmi sulla bolletta — & reso
commodity-trading.pdf possibile dalla blockchain: la tecnologia del registro distribuito (resa celebre dai bitcoin) che permette non solo di

scambiare moneta digitale, ma anche di automatizzare la gestione di alcuni processi.

o Source: https://www.telecomitalia.com/tit/it/innovazione/come-la-blockchain-cambiera-il-mondo- oy e
==TIM dell-energia.html sz TIM | «
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Blockchain for Energy Sector (IBM)
o8> How technology is shaping the 1 X + = o X

< C & ibm.com/blogs/blockchain/2017/12/how-technology-is-shaping-the-renewable-energy-sector/ IS * ¢ G\B = o

Blockchain Pulse: IBM Blockchain Blog  Categories v Contributors  AboutUs  IBM Blockchain  Blockchain Podcast

December 5, 2017 | Written by: Renata Mattos Follow the conversation
Categorized: Blockchain development | Blockchain education | Blockchain explained W Follow @IBMBlockchain
Share this post: Tweets vy @emsiockehain ©O)
& 1BM Blockchain Retweeted =
) A . (). Rachel Wolfson
According to the World Economic Forum, in 2016 @Rachelwolf00
solar and wind energy became cheaper than fossil Great keynote at @ELEV8con from
§ o F i - @|BMBIlockchain general manager Jason Kelly,
fuels, indicating that the battle against global explaining BlockPain, BlockBame and
warming could become a lucrative business. The BlockShame all part of the #Blockchain game!

So true! & #elev8con #IBMblockchain

same article indicates that by late 2016, 47
developing countries had updated their energy plans

by raising their reusable energy consumption targets
to 100 percent. At the same time, Bill Gates, Jeff Bezos, Mark Zuckerberg, Jack Ma and others invested $1
billion USD in Breakthrough Energy Ventures, a fund for emerging energy source research.

The World Economic Forum article points out that many new investments in energy infrastructure today go to
renewable energy. The biggest investments come from Asia, where India and China have submitted huge

projects in solar energy, which became the cheapest renewable energy last year, well ahead of the original

A Mostra tutto X

& Solar-Panels-768x....p...

e— TIM https://www.ibm.com/blogs/blockchain/2017/12/how-technology-is-shaping-the- RN e LM ‘
DIETALL en = 1
renewable-energy-sector/
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DCD - Data Center Dynamics

How fast is it growing?
Although Al is clearly growing, the
o : rate of growth of any new market
is difficult to chart. The OECD in
December 2018 indicated
considerable growth in private
investment from 2017 onwards and
Better data centers through Al Gartner’s 2019 CIO Survey
Al will make data centers work better, and could be exactly what we need to *Ernail: indicate? G. grOWth rate Of 270
manage the demands of Edge and the staffing crisis percent n |mplement0t|0n Since
oy 2015 and 37 percgnt from 2018 to
ooooo celect. ; 2019. Gartner estimates that the
Gt the latest news in your inbox enterprise Al market will be worth
Eleloef (oeTr USS 6.14 billion by 2022.

l E Better data centers through Al - X +

< C @ datacenterdynamics.com/analysis/better-data-centers-through-ai/ o ¥ f‘é

&
News Analysis Conferences Opinions Videos Webinars Resources Magazine Awards Training Q

HOME > ANALYSIS > FACILITIES MANAGEMENT

November 20, 2019 By: Huawei

The deployment of Al in data centers will be an evolution rather than a revolution. It is coming, but EMEA (Weekly)
we can't be sure at this point how fast, and how far, it will penetrate the sector. Ngrth America (Weekly) Almost 20 pe rce nt Of 600 data
Asia (Every two weeks) .

The business case is clear, but will itself evolve. Very large and hyperscale facilities are already

business case lve. Very l | | have read and agree to the Tems center owners and operatorsin a
making major savings on power and operational efficiency. As Al matures the technology options d Conditi d Pri P_l' . .

and Conditions and Privacy Polic
and pricing levels will develop and the benefits will start to be seen in smaller multi-tenant data Yes, | agree e it 2019 DCD Survey IndICGte th(]t they
centers (MTDCs) and enterprise facilities. ' are cu I’I’ently deploying AI in their
- I Amore detailed picture datacentres and a similar

In attesa del tunnel proxy... -

= proportion have this as a future
priority.

10/12/2019

==TIM bttps://www.datacenterdynamics.com/analysis/better-data-centers-through-ai/ e e=TIM| 2
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ETNO - European Telecommunications Network Operators’s Association

L=

g European Telecommunications Network ABOUT NEWS LIBRARY EVENTS WORKING GROUPS CONTACT #TI'.Iir'lk'
dple) Operators’ Association Digital

Artificial Intelligence Task Force Video interview:

#ThinkDigital interview: leva
Martinkenaite, Telenor Group and
Chairwoman of the ETNO Al Task Force”
from ETNO on Vimeo:

The main objectives of the Task Force are as follows: https://vimeo.com/374161978

« Identify the main objectives for an overarching ETNO position in the Al debate in Europe

« Provide a platform for ETNO Working Groups to coordinate on cross-cutting Al-related issues

« Develop and contribute to ETNO's positions based on input of the relevant Working Groups within their areas of responsibility, and convey
that in ETNO policy documents

« Collect and leverage on members’ expertise to foster the discussion in Europe on Al aspects that are relevant for business development,
more generally, and for telecoms sector in particular

« Engage in Al-related initiatives by EU institutions for ensuring that the key aspects discussed under the Al TF are taken into account

« Collaborate with other associations such as GSMA, DIGITALEUROPE and other industry and institutional stakeholders that pursue relevant Al

initiatives

« Chair: leva Martinkenaite, Vice-President, Telenor Research, Telenor Group: ieva.martinkenaite@telenor.com

[HEDIHE G E Y - -
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ETNO - European Telecommunications Network Operators’s Association

European Telecommunications Network ABOUT NEWS LIBRARY EVENTS WORKING GROUPS CONTACT #Tl_mir_:k'
Operators’ Association Digital

Sustainable Development

CORPORATE RESPONSIBILITY CHARTER

Back in 1996, ETNO launched its Environment and Sustainability Charter, demonstrating its members’ commmitment to reducing their carbon
footprint. Thanks to measures to optimize energy consumption of their networks and data centres and increased use of renewable energy,
ETNO members managed to continue reducing their CO2 emissions. The ETNO bi-annual Sustainability Report monitors progress made by
the 22 signatories the ETNO Sustainability and Environmental Charter that is open to all players on the market. The signatories of the Charter
account globally for a turnover of about €200 billion. Thanks to their efforts to improve energy efficiency, ETNO Charter signatories have been
continuously reducing their CO2 emissions despite a significant increase in overall energy demand due to growing mobile and data traffic.
ETNO launched its Corporate Responsibility Charter which reflects the new challenges ahead and increasing engagement of ETNO

members in new areas such as minor protection online and supply chain management.

The SD WG Chair is Dr. Heinz-Gerd Peters of Deutsche Telekom AG: Heinz-Gerd.Peters@telekom.de.

[HETHE D -
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GESI - Global E-Sustainability Initiative

ENABLING
DIGITAL
SUSTAINABILITY

Digital with Purpose: Delivering a SMARTer2030

@ GeSl,,
More informed and purposeful development
and deployment of digital technologies will

catalyse progress on the Sustainable
Development Goals

https://gesi.org/
https://gesi.org/platforms/digital-with-a-purpose-delivering-a-smarter2030 —
==TIM https://gesi.org/posts/5g-and-the-sustainability-riddle ; LJ_L==TLM ‘ 15
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