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About Telefonica

Founded i n 1924, i1itos one of the | argest Telecommuni
offering fixed and mobile connectivity and digital services .
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~383 million subscribers
Germany
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Operating in 12 countries in
Europe and Latin America
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About Future Networks Lab ® Telefonica

Accelerate the benefits of new Network Technologies

Team of Cloud and Network engineers to capture the opportunities that new technologies bring to Telefénica
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Al Applications in a Telco Operator (non-exhaustive)

Marketing & advertising (inc. P&S dev.) Sales Billing & invoicing Customer care
V Analysis & production of visual data to support on V Pers. recommendations on offering V Automatic detection of anomalies on customer bills V Internal VA to supportust service
media and content generation OAYRADGARdzZE €t ATFGARY V Alanalytics and customer
V Personalized recommend. engines to tailor prices|V Data analytics to predict churn sentiment analysis to upgrade serv.
V Predictive analytics to optimize mgampaigns V Sentiment analysis on sales methods levels
V Sentiment analysis to increase engagement V Virtual assistants to support agents V' Automate and Integrate with
transactions
Lead generation Presales Sales Ordering & Deliv. | | Billing & Reporting & Customer care
V Customer Journey & |V Internal Virtual V Internal virtual assistants for V Ordering tool | |invoicing Comm. planning V Internal virtual assistant to support
recommendation assistants to support commercial process by internal VAsS |V Proactive Bill |V Predictive & and automate operations
engine in pre-sales processes |V Automated offering V Int. VAs for & Collect forecasting
V Automatic lead (Engineering V Account Plan Automation by GenAl workfield analysis of
generation byGenAl Knowledge center) delivery & sales events,
implementaion AyOARSYyGlas X
Fulfillment Customer care Assurance and operations Network design Asset management
V IT systems V IT systems V Observability & Diagnosis V IT systems V IT systems
V Knowledge management & €0 V Knowledge management & €o V IT systems V Planning V Knowledge management & ulot
Network & pilot pilot V Optimization V Optimization
i V Knowledge management & €o V Workforce management
pilot V Knowledge management & €0
pilot
Procurement & Supply Chain Risk & fraud Finance HR
V Internal virtual assistants for functional V Recognition of fraud patterns to detect risks,| V Automatizationof financial reporting data V Predictive analysis of skills needs
support Fy2YFtASas dzyOzf f SOV Predictive models for FX interest rates V Person. recommend. engines for recruitment
I ICUEE |V Knowledge management V' Sentimentanalysis & topic modelling for TEF process and other cases
& Support V Predictive analytics earmnings ca!ls and others .
V Alfor financing(spreads/rating) & CF forecast
Crossfunctions(inc. other functions ) ) ) . )
V Int. virtual assistants (e.g., Chatbot, Copilot) V Unification (Knowledge mgmtand automation oprocesses

such as legal, communication, ...)



Ensure optimized network with predictive and adaptive capabilities

Network observability & Diagnosis

Impact @

QoE
improvement

% QoS

@ TMO reduction =~ improvement

(o2 OPEX reduction mmﬁ: Issue reduction

Feasibility & Data

needs
@
@@

Ensure optimized
network with
predictive and
adaptive capabilities

Data Needs

AMobile & Fixed network data, performance KPls, alarms incidents (faults &
tickets), NW usage (traffic, load..), HW & SW assets.

'..4 Network Specialists (w/ Embedded Al)
elastic Other main partners NOKIA  Zemesson g huawer

Solution Partners
A Network AN
observability & 1@[
diagnosis IS
_ _ Skills needs &
Function/Domain

Capabilities

O O
D

A NW & IT Assuran
& Operations

Desirable
@ GenAlspecialists

AAIl implementation requirespecialized roles Must-have
AReskilling and adapting policigs attract and retain talent to ensure specialized skills a Data scientist
necessary. o . . .

. . - . MLOp¢DevOps engineer Al solution architec
APromotingautonomy in the network and providing capabilities to the technical areas to P P g ?%ﬁ
& Al engineer

improve their core processes. Data engineer

External

reference @

The adoption of Al techniques among major operators is predominantly widespread in the Asia and USA,
whereas Europe exhibits a less mature Al landscape with fewer prevalent use cases.
China Telecom AT&T
A GenAlsystem for complex A Al has been implemented for preventive
fault identification and maintenance: to identify breakpoints and
precise root cause location aid in repairing them in an automated way

Orange
ANetwork monitoring service powered by Al.
e A Automated reporting of Al tickets and an

= atar

kkkkkkkk

ongoing ML process for preventive maintenance.




Al-Empowered
Cloud Continuum
for 6G

What Is 1t?



FUTURE NETWORKS LAB

6G 1 Rising the bar

6G will bring Services that rise the bar for demanding Network Capabilities

cMBB
URLLC mMTC

5G 5G Advanced 6G

Immersive
communication

Compute-Al
services

Global
broadband

eMEB+

Omnipresent
IoT

URLLC+ mMTC+  Critical
SErvices

Spatio- tempo ral
services

*%" Telefdnica https://www.ericsson.com/en/reports-and-papers/white-papers/a-research-outlook-towards-6g



FUTURE NETWORKS LAB

6G 1T The Role of Alin 6G
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https://www.3gpp.org/ftp/workshop/2024-05-08 3GPP_Stagel IMT2030 _UC_WS/Docs/SWS-240025.zip

Telefénica



FUTURE NETWORKS LAB

6G 1T The Role of Alin 6G

A Network -design/performance:
A Network optimization and automation (Intelligent Network
management, Network Performance)
A Energy efficiency/saving/ sustainability
A Al-assisted air interface/ Radio Performance;
A Al for improving positioning

A Enabling Al at the application level:
A Al data management, model distribution for all Al-assisted
Asmarto areas (cities, | ndus
A Manufacturing plant, rescue missions etc.
A Al as a Service (AlaaS)
ATo i mplement a range of medi
customization (sport TV program, etc)

*$° Telefonica https://www.3gpp.org/ftp/workshop/2024-05-08 3GPP_Stagel IMT2030 _UC_WS/Docs/SWS-240025.zip 9



FUTURE NETWORKS LAB
Cloud Continuum
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Continuity among Cloud Providers (from Private cloud to

Public Cloud or Hybryd Clouds)

Cloud Continuum can mean different things:

\

8% Private s |
.Iﬁ Cloud 5%y Cloud

\ P c_) \" UODens@gk ‘s'bse_ /,/
N 5 ibabatiowd Xt i’ |
\\.\\\\\{9;32“,,‘““ ’ E"’ 2. (O
Cloud
Cloud Layer Server Internet
' - Edge Networking . . .
G dgeilaver () (e ) (e Contlnglty among Network To.pology (Devices, Edge
2 N 1 RSN Computing, Network Core, Public Cloud)
Device Layer D T X Iﬂ m

Field Services

All in All, Operators want to offer Best Customer Experience to Customers (Latency,
Throughput, Privacy, Data Location, App responsi Vvé¢

o0 . .
8 Telefonica
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FUTURE NETWORKS LAB

IPCEI Cloud - Europe Edge Transformation

Commission approves up to €1.2 billion support by
7 Member States for an IPCEI on Next Generation

EU Commi ssion approves up to G1l.?2 Cloud Infrastructure and Services (IPCEI CIS)
Member States for an Important Project of Common European covgrage o | vt | saumeiemiian | ance”
Interest in cloud and edge computing technologies e T e —
T Orange (| lEETG?o e Fincantieri il
_ _ _ SoRA — J-" — Tiscali ttalia [ .E:geig":zfgg i
The IPCEI approved today is crucial to deliver breakthrough — :: Coudferro "o
innovation on Cloud and Edge technologies that fulfil European T -
requirements for interoperability, data privacy, sustainability and A
. . . . . OpenNebula Systems a_
cybersecurity. It will also provide the technologies and solutions to Arsys intemet T2
reach our Digital Decade Strategy 2030 objectives: a 75% of cloud Leastyt gotel e

uptake by EU enterprises and more than 10.000 edge nodes across
Europe. With this IPCEI, Europe will reinforce its innovation
leadership in next generation data processing services.

Commissioner Thierry Breton

https://ec.europa.eu/commission/presscorner/detail/en/ip_23 6246

o0 SN
o Telefonica 11
® Innovacion Digital



FUTURE NETWORKS LAB

IPCEI Cloud - Europe Edge Transformation

What 1| s -RBrovidéf CloudiEdge
Conti nuumo?

A cloud is an external data storage facility that provides resources via the
internet. Cloud computing offers numerous advantages, including
scalability, flexibility and cost efficiency. However, cloud access is
dependent on internet access and real-time data transfer is not possible
due to the distance between servers. Edge computing, on the other hand,
brings computing power closer to the data source, reduces latency times
and offers advantages such as lower data transfer costs. In addition, data
can be processed securely at the point of origin. However, edge resources
are much more limited. T h e i MArovider Cloud-Edge Conti nuumo
represents a seamless integration of cloud and edge computing.

Resources and applications are moved both to the cloud and to the edge of the network. This enables
dynamic distribution of data processing tasks as required.

https://www.bmwk.de/Redaktion/EN/Artikel/Industry/ipcei-cis.html

ot Telefonlca
. Innov. n Digital
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Al-Empowered
Cloud Continuum
for 6G: Challenges



FUTURE NETWORKS LAB

Challenges

When Moving Applications across different domains we face several
challenges:

1. Business Relationships

2. Connectivity Model

3. Edge Computing Applications
4. Data management

*$" Telefénica https://www.ericsson.com/en/reports-and-papers/white-papers/a-researchiautiook-towards-6g



FUTURE NETWORKS LAB

Business Relationship

ASP - End User e 2 it
= . = agreement 4\ H\
Application Service Provider End Users
ASP - ECSP MNO.
agreement subscription
ECSP - MNO
Service Provider

Edge Computing agreement (i)
I‘ |

| —
| op—|
ﬁm Mobile Network Operator

.s. Telefénica

Business Relationships do not
happen Realtime

Large Fulfillment processes (TM
Forum)

Fraud/Security play against
agility

15



FUTURE NETWORKS LAB

Connectivity Model

Session anchoring needs to be

Mobile network closer to Application for optimized
. user experience
=:== 55;_3* [ Distributed Anchor Point I
= @l Lo | | [ SessionBreakout | Moving Session anchoring Is
= ik I 1 defined in 3GPP
j_..-—-—"' {W‘ rc‘;‘ | Multiple Sessions
e =l B UPFs need to be deployed across

the Cloud Continuum (Bizz rel)

Regulation implications on Lawful
Interception

.E. Telefénica 1 6



FUTURE NETWORKS LAB

Edge Computing Applications

v ee Edge Data Network Applications movement
w o Edge in the Cloud Continuum
Chentts) R Applaton requires infrastructure
— support (EDGEAPP,
EDGE-7 EDGE-3 M E C ’ é )
EDGE-1 Edge Enabler
EDGE-2 Server(s) KDeE-S
Edge Enabler — Stateless vs Stateful
Client - Services
EDGE-4 Cnnﬁgurr:tinn
EDGE-8 Server

Application Data
management increases

Edge Enabler Layer: 3GPP TS 23.558 complexity

.s. Telefénica 1 7



FUTURE NETWORKS LAB

EDGEAPP vs Bizz Rel

[Ty L.
8 Telefonica

Business Relationships
combined with
EDGEAPP Framework
generates interesting
matrix

3GPP considers mainly
scenarios where Edge
Infrastructure is
managed by Operators

18



