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 Cloud services on the rise
- Streaming

- Enterprise services
- Al

 Network functions
either Cloud, SoC or appliance

* Cloud Repatriation
» Digital & Cloud Sovereignty
* Types of Clouds

(on-prem, regional, public)

» Artificial Intellig
. :

Networking the Cloud(s)
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The critical role of the network

IT workloads
Application-based requirements connectivity

* Speed and latency

» (Capacity and scalability

* Resiliency and reliability

» Security and data protection

» Responsiveness to changes

+ Cost-efficiency (S
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Data center
interconnect

A
&

End user
connection
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o

nce— driving growth in networking traffic

Global WAN Al traffic* by 2033
[ 1088 EB/month, growing at 24% CAGR ]

(33% of Global WAN traffic)

Consumer Enterprise
1006 EB/month, 23% CAGR 81 EB/month, 57% CAGR
(38% of Global consumer traffic)

— Direct Al traffic
174 EB/month, 51% CAGR

— Indirect Al traffic
832 EB/month, 21% CAGR
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Source: Bell Labs, Global network traffic report




» for Artificial intelligence services

ds across END-POINT
PU clusters Data collection

a Wait for data \ CENTRAL
ed Exchange exchange CLOUD ACCESS/EDGE

°
°
data — . (
(e.g. Very LLMs) (e.g. devices LLMs) °
= °
GPU E
Cluster2 =
GPU
Clusterx

» Capacity (fibre)
/  Fast — West traffic

@@@

* High-perf. Backend (400G/800G)
* Low latency (Ultra-Ethernet)

(e
o

* Symmetrical traffic

* Al on and for devices
* Security (e.g. Quantum safe)

» Automation (intent based)
» Security (DDoS mitig. for DC-GW)
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of the GenAl inference continuum

- <1B parameters - ~5B parameters - 10B-20B parameters - >500B parameters

- Real-time sensor processing - Interactive domain-specific

tasks

- Interactive, frequent general
and cross-domain tasks

- Complex and multi-step
reasoning

Consumer devices Central Cloud

I8 [=] E

0OMeta ) OpenAl
& Apple 0 de

Edge Cloud

0OMeta ) OpenAl l 0OMeta (&) OpenAl
& Apple  Co ge ANTHROP\C  Go gle
ANTHROP\C

Low-power devices

(OMeta ~ HuggingFace
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"Apple
INTRODUCING

NEW Al

Apple Intelligence

a. On-device LLM (in house)

b. Cloud-powered LLM (in house)
c. Chatbot (OpenAl, Google maybe).

Securing our data, using a combi-
nation of ‘on-device" working and
secure server links.

Supported only on iPho
models due to th
requirements
features effi



anning across multiple cloud locations
Al inferencing in the application lifecycle

Inference Serve

B
@ (}_Q)IKFCIGDm )

- —

il

Data center Al distributed cloud
Millions of Millions of Al
GPU hours queries/day
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g a network-cloud continuum
e gap and seamlessly distributing Al workloads

¢ Amazon

* Apple
« Google Cloud to edge (CSP) >

* Meta

Microsoft
< Edge to cloud (NSP)

Centralized DC Regional DC Metro/colo DC Near edge/CO Far edge/DU
Capacity/latency >20MW/20ms 5-20MW/10-20ms <IMW/5-10ms <200kW/2-5ms
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[reating Cloud networking as a new segment
Opportunities and challenges in Europe

11

Data centers across colocation providers and hyperscalers,' number of facilities

12,000 — : , M Latin America
Operational in 2024 To be built by 2032

North America
B EMEA?

10,000 — B Asia—Pacific

Operational Operational Announced Announced
colocation hyperscalers® colocation hyperscalers®
providers providers

data on city location unavailable.

Source: McKinsey, Al infrastructure: A new growth avenue for telco operators (Feb'25)
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Cloud Spend (bnEUR) in Europe, 2024

Public

Private

DC demand (GW) in Europe

Source: GrandView Research

2024

Source: McKinsey
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Centralized

Q

Edge Router

ge Compute for Al inferencing

Infra tightly and seamlessly integrated in networking services

Distributed

PN

* Telco Al (RAN, RIC)

1t
E ::I M ele | -OffNear premise

(Malls, biz park,...)

56

Datacenter

Data center uplink
400/800GE coherent

il

Colo/telco Modular Multi-rack
datacenter datacenter (variable sizes)
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LAN interfaces

Al Servers

\J
IP access backhaul
25/50/100GE LAG

Single rack Multi-server
(medium size) (in/outdo

<

Access

=)




tworking without Security
approach to network security

DDoS Filtering

Quantum Safe Transport
e.g. all traffic on optical layer

Central via scrubbing
centre or “on-router”

IP access backhaul

25/50/100GE LAG

Edge Router

] D)
) {om

Q

Data center uplink
400/800GE coherent

LAN interfaces

Datacenter Access

B¢ [

MacSec / AnySec
line-rate encryption
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etworking the cloud with Nokia
Reliable, secure and automated networks

@ Security O Automation

Immediate detection and network- Multi-domain network management,
optimized mitigation of DDoS attacks, and automation and orchestration powered
unique quantum-safe cryptography by Al for network operations

Edge cloud
N
/.y

é‘%&' Data Center Fabric

N\

/‘\ /‘\ Reliable data center switching with
@ Q = predictable and simplified operations
U v for data center environments

D
m

BEIE BEIE
centers centers

@——@

>.< Data Center Interconnect @ Data Center Gateway

IP and optical networking for high-speed High performance DC to DC, DC

connectivity at scale with deterministic to internet, DC to WAN and DC
On-prem @ latency and minimal packet loss to cloud interconnect
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Leaf

Management

Servers
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abric solution

orkloads

Event-Driven Automation

(EDA)

7250 IXR
7220 IXR

7220 IXR
7215 IXS




Nokia EDA: Revolutionizing Data Center Automation

‘ //
17— 1. Intent-Based Automation - simplifying network mgmt with high-level intents.
\ Reducing configuration errors and operational complexity.

V)

- _ _ 2. Digital Twin - validating changes in a fully integrated emulated environment.
Nokia Event Driven S Ensuring reliability and predictability before production deployment.

3. Git Integration - centralized version control for configuration files.

) I ( Ssssss (= S23882 ) (= 828828 ) (= 828838 ] (= 888288 ) . ) )
ssssss gsss=s] Easy rollback and historical tracking of changes.
gsasss 4. Natural Language Processing (NLP) — queries using common language.
gEssss Enhancing user accessibility and ease of use.

Border router Spine Leaf . . . _ . i

: s=emn CEmE) 5. Vendor-Agpq;tlc - Integrating V\{I’Fh equipment frqm multiple vendors.
ssssss 888888 Provides flexibility and interoperability in diverse environments.
SEEEt 6. Kubernetes-Based - |everaging the open-source Kubernetes ecosystem.
EEEES Adaptable and scalable for modern data center needs.

Border router Spine Leaf

7. Comprehensive Lifecycle Management
Automates the entire network lifecycle from design to daily operations.
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Data Center Gateway and Interconnect

Data Center Gateway (DCGW) @ ~dge Data Center Interconnect

for a wide range of use cases @ Internet for optical and IP data trans-

» small to large-scale deployments R e missi.on be.tween deia e

e multi-services Data center AL Cloud Data center i var|ou's distance, speed and
. o R : capacity

 DDo> acteciy 7[;5;?33\/}? « WDM systems for high

and mitigation.

FP4  FP5 : g

capacity and long reach

IP connectivity

* Pluggables for high speeds
over moderate link lengths

WAN

Optical connectivity

o
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Networking the cloud
... for seamlessly distributing Al workloads

Digital Fabric for

Society and Economy » No cloud without Networking

Al driving ...
- network data traffic
- network transformation

- distribution of loads across
multiple cloud locations

* Network Cloud Continuum
Opportunity for CSPs to enter
into this new market segment

Networking the Cloud(s)
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Copyright and confidentiality

The contents of this document are proprietary
and confidential property of Nokia. This document
is provided subject to confidentiality obligations of
the applicable agreement(s).

This document is intended for use by Nokia's customers
and collaborators only for the purpose for which this
document is submitted by Nokia. No part of this
document may be reproduced or made available to the
public or to any third party in any form or means
without the prior written permission of Nokia. This
document is to be used by properly trained professional
personnel. Any use of the contents in this document is
limited strictly to the use(s) specifically created in the
applicable agreement(s) under which the document is
submitted. The user of this document may voluntarily
provide suggestions, comments or

other feedback to Nokia in respect of the

contents of this document ("Feedback").

Such Feedback may be used in Nokia products and
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related specifications or other documentation.
Accordingly, if the user of this document gives

Nokia Feedback on the contents of this document,
Nokia may freely use, disclose, reproduce, license,
distribute and otherwise commercialize the feedback in
any Nokia product, technology, service, specification or
other documentation.

Nokia operates a policy of ongoing development. Nokia
reserves the right to make changes and improvements
to any of the products and/or services described in this
document or withdraw

this document at any time without prior notice.

The contents of this document are provided

"as is". Except as required by applicable law, no
warranties of any kind, either express or implied,
including, but not limited to, the implied warranties of
merchantability and fitness for a particular purpose, are

made in relation to the accuracy, reliability or contents of

this document. NOKIA SHALL NOT BE RESPONSIBLE IN
ANY EVENT FOR ERRORS IN THIS DOCUMENT or for
any loss of data or income or any special, incidental,
consequential, indirect or direct damages howsoever
caused, that might arise from the use of this document
or any contents of this document.

This document and the product(s) it describes
are protected by copyright according to the
applicable laws.

Nokia is a registered trademark of Nokia Corporation.
Other product and company names mentioned herein
may be trademarks or trade names of their respective
owners.
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