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Innovation and disruption
5Gis a big supercomputer on cloud, looking
for use cases

v NaaS (internal) : Separation of Concerns / Network & IT / TMF 909A
v NaaS (external) : Exposure via APIs to external systems / B2B
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What are programmable networks?
Changing the relation between applications and networks

Over-the-top Innovations and agility for developer ecosystem
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Better, new apps!

&
Optimized network

@ Network @ Network use & monetization

295 Operatorsin 114
Countries - 5G Launch

82% of CSPs, not yet Moving up the Value Reduce the Distance
Monetizing Chain with Ecosystems
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What is Network as Code (NaC)?

Simple way to embed network capabilities in applications & monetize 5G

Application

S \ctyork as Code SDK
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Network, data

& edge cloud Network as Code

control loop cloud service
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Developers: embed network capabilities in
simplest and most natural way and create
altogether new type of apps and
experiences

CSPs: way to monetize 5G beyond
connectivity and make network foundational
and differentiating part of new service chains

Capability exposure by network providers will
drive innovation of new services & experiences by
ecosystems




APl monetization : Addressing multiple GTM and tech strategies
Nokia’s implementation of GSMA OGl and Operator platform

Network as Code

Open Gateway

Portal B

Network Exposure Platform

Network Exposure Platform

Operator C Operator A Operators B
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|_ Platform of Choice : GSMA DevCon Hackathon MWC 2024

Platform of Choice : Orange Group VIVA Tech 2024 Paris

The telecom / network APl concept  #camama esma
The paths to programmable networks

Applications for enterprise
and consumer users
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Network as Code: Gateway to Ecosystems, Network Exposure Platform:
Streamline API Service Delivery, Network Exposure Function: Expose 5GC

[ Applications

—> Based on GSMA operator platform

Network as Code Secure exposure of network and operation
capabilities

CAMARA TMF Others

—> CAMARA & TMF APIs exposed

Network capabilities exposure

Network Exposure Platform —> Support for non-standard / Other APIs
B >/ 0o | Analytics Expansion of current NEF capabilities,
N no major re-architecting needed

Edge Core
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i CITYMESH

the art of connectivity

Remote operations of drones over
programmable network
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Remote operations.of drones over
programmable network




Remote vessel operations ¥
A real-world example in the port of Antwerp

— 1 ™~ o »
e <0
B e — ~—
x e ,"';_:ﬂ:-—"-.'_: il
TS - -




Remote vessel operations o
A real-world example in the port of Antwerp
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Seeding the ecosystem
Nokia + Orange France hackathon : VivaTech Paris
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Network as Code: Hierarchy of Applications and Use Cases

~ O
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General applications
Autonomous Deyme / D.rom.e Sensor and Mission-critical ks Locatlon—.based AR/VR/RXRM
: Equipment navigation workload security
Vehicle : [IOT control camera control o support
remote control automation deployment verification
% Check device/ Eveﬁt—drlveﬁ Subscrliptlon—ba.sed Check real-time Run app in Byinainte eS0Y
S : Dynamic Bandwidth| | Dynamic Bandwidth network optimal location
o user location : : , usage
z Allocation Allocation performance || (device, edge, etc.)
2 - Sided
Platforms

Horizontal
Services

Device ||[Network| Specialized|| Accurate Video
QoS ||." = o . Edge apps
Business Model insights||insights|| network || location mgmt.

API routing & mapping

Programmable Network SCEF / NEF
Connected Devices EDGE NWDAF l:| Network RIS | T
Network/CSP Campus wireless NO( IA
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Network as Code - YouTube

& the UC / Ecosystem Parnership list is increasing...

Network as Code Youtube Channel
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1t's time to
open up yaur
network

ro<ia

Let's unlock the
er of 5G

Gatting started with
Network as Code

Getting Started with Network as Code
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Nokia Programmable Networks enabling Nokia Arena VR concert

experience

Nokia Programmable Networks enabling Nokia Arena VR concert

experience

nonths ago
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Network as Code journey update

Q3’ Q4 QT Q2 H2
23 23 24 24 24

MWC Las « Second MWC * Network * Network

Vegas '23: software drop Barcelona’24: Exposure Exposure

« Official - Developer ¢ GSMA Platform launch Platform
portal hackathon « VivaTech available
available platform hackathon

Infobip
NOS Portugal Google
BT Group —————— LG/Telenet Turkcell

Innova Telecom Orange
Telia Argentina CSP (NDA)
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Operating Model

Application Design / Orch. / NEF Based
Run Time Closed Network Exposure via
Loop Network as Code

Application Developers Application Application Buyer / User Application Instantiation
o X o ® I I]
Ecosystems
I\O(IA Network as Code Platform NO( |A
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Operating & Business Model for Network Monetization Partnership

An Overview

Business Model

Curated Ecosystem / Developer Engagement
E Developer ecosystem
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Integration
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