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AXIANS CARRIER INNOVATION DAY - SIMPLIFY. INNOVATE. TRANSFORM.

11:35 Uhr Welcome

11:45 Uhr Innovation @ Axians: Technologie, Prozesse & Kultur

12:10 Uhr Innovation & CSP-Monetarisierung am Beispiel von 5G Advanced

12:30 Uhr Lunchbuffet und Networking

13:30 Uhr Cloud Native Routing & Network Slicing in 5G deployments

13:50 Uhr VISONARY Paneldiskussion "KI@CSP – mehr als nur ChatGPT?„

14:30 Uhr Networking

Agenda



AXIANS CARRIER INNOVATION DAY - SIMPLIFY. INNOVATE. TRANSFORM.

15:15 Uhr Cyber Security: Bedrohungslage für Carrier & Service Provider

15:45 Uhr Paneldiskussion „Was ist die richtige Antwort auf IT-Bedrohungen?“

16:25 Uhr Impulsvortrag: 
„Zusammen in die Zukunft! Warum Menschen gemeinsam innovativer sind.“

17:25 Uhr Zusammenfassung

19:00 Uhr Start Kochevent

23:00 Uhr Ende der Veranstaltung

Agenda



Schön, dass Sie dabei sind!
Simplify. Innovate. Transform.

Sascha Fiedler, Axians Networks & Solutions
Head of Business Unit CSP & BBU



INNOVATION@AXIANS
Technologie, Prozesse & Kultur

Hendrik Kahmann, Axians Deutschland
Head of Innovation
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MARKT & ICT MEGATRENDS

Next-level Prozess-
automatisierung

Prozess 
Virtualisierung

Die Zukunft der 
Vernetzung

Dezentrale 
Infrastruktur

Industrial IOT
Roboter/Cobots

Digitaler Zwilling
3D-/4D-Druck

5G und IoT
Konnektivität

Cloud und 
Edge Computing

Next-Generation 
Computing

Angewandte KI Die Zukunft der 
Programmierung

Trust-Architektur

Quanteninformatik Language Processing 
& Sprachtechnologie

Software 2.0
Low-Code / No-Code

Zero Trust Security
Blockchain

Quelle: The top trends in tech – Executive summary- McKinsey (2022)

Nachhaltige Technologien

Fachkräftemangel im IT-Bereich
Leaving Experts, 7M Renteneintritte 2022-2027

60.000 unbesetzte Stellen in der IT (2022)

Gesamtwirtschaftliche Entwicklung
Starke Inflation & Schwaches BIP
Zurückhaltung bei Investitionen

Automatisierung & Effizienzsteigerung
Reduzierung der Herstellungskosten
Adressierung des Fachkräftemangels

Veränderte Nachfrage im Carrier-Markt
IT-Ausgaben steigen, XaaS bald bei 22%

IT-Sicherheit als starker Wachstumsmarkt
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ZUKUNFT DER VERNETZUNG: 5G CAMPUS

Fahrerlose, ferngesteuerte 
Transportsysteme

Überwachung & Smart Factory

Campus Security

Abdeckung Indoor/Outdoor

Mobile Worker

Edge Computing & 
Energiemanagement

Enterprise- & OT-Dashboard

VR & Digitaler 
Zwilling

+ eine Vielzahl mobiler 
Anwendungen

WHITE LABEL MANAGED SERVICE FÜR CARRIER & SERVICE PROVIDER
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ZUKUNFT DER VERNETZUNG: EDGE COMPUTING

Core Region Subregion Edge
Privatkunden

Geschäftskunden

Enterprise
Regio-Cloud

Virtual BNG
DNS-Services

DHCP-Services
Carrier-Grade-NAT
Failober Subregion

Sub-Regio-Cloud

Streaming-Services
Content-Delivery

PoC-Services
Failover Edge

Edge-Cloud

Backup-Services
5G Core (Enterprise)

Core / Datacenter

Monitoring & Analytics
AAA-Services

Failover Region

AUTOMATISIERUNG | ENERGIE-MANAGEMENT | MANAGED SERVICE
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ANGEWANDTE KI

47% der DAX-Unternehmen geben an, 
dass der Stellenwert von KI durch ChatGPT
gestiegen ist.

70% der DAX-Unternehmen geben an, 
dass sich ihr Geschäftsmodell verändern 
wird.

Quelle: Handelsblatt 20.06.2023

Inhaltsbasierte Optimierungen & Mediengenerierung

1

2

3

4

!

Automatisierung von wiederkehrenden Aufgaben

Kostenreduktion & Adressierung des Fachkräftemangels

Analyse von komplexen Zusammenhängen

Angewandte KI ermöglicht vielfältige Anwendungen
ChatGPT ist nur die Spitze des Eisbergs

Mehrwerte für Carrier & Service Provider
KI-basierte Netzanalyse & -Planung | Root-Cause-Analysen | Automatisierung von Konfigurationsaufgaben

ABER: KI bringt auch Risiken mit sich und muss reguliert werden
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NEXT GENERATION COMPUTING

1960er und 1980er Jahre
Die theoretischen Grundlagen des QC werden erforscht und 
festgehalten.

1980er Jahre
Die ersten Algorithmen wurden entwickelt, um das Potenzial 
von QC aufzuzeigen.

2000er Jahre
Die ersten praktischen Experimente mit Quantencomputern 
werden durchgeführt. Erste Unternehmen und 
Forschungseinrichtungen entscheiden, zu Investieren.

2010er Jahre
Deutliche Fortschritte in der Hardware von QCs und erster QC 
mit 12 Qubits. Die Entwicklung der Fehlerkorrektur beginnt.

2020er Jahre
QCs sind ein riesiges Forschungsfeld. Unternehmen wie 
Microsoft, Google und IVM sind führend.2019 wurde die erste 
Aufgabe mit einem QC schneller gelöst als auf klassischer 
Hardware → Quantenüberlegenheit.

Lösung komplexer Probleme

1

2

3

Überlegene Rechenleistung

Parallele Bearbeitung von Prozessschritten

Quanten Computing

Quanten-Computing wird den IT-Bereich in den nächsten 5-10 Jahren Zeit stark verändern.
.. und bringt Herausforderungen und Risiken mit sich!

! ABER: Quantencomputing ist noch weit vom Alltagseinsatz entfernt
▪ Ungenauigkeiten und komplexe Fehlerkorrektur
▪ Skalierbarkeit stellt noch ein großes Problem dar
▪ Notwendigkeit der Forschung und Anpassung von Algorithmen
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WHITELABEL-XAAS FÜR CARRIER

Vorleistungsprodukte als Ende-zu-Ende Managed Service

Managed DDoS

Managed 5G Campus

Innovations & Testing CenterNetwork Operation Center

Managed SD-WAN / SASE

Managed Security Managed ISP (BaaS)

Cybersecurity SoC

WHITE LABEL-VORPRODUKTE VERKÜRZEN DEN GO-TO-MARKET



Axians Green ITC Lab
Labor- und PoC-Umgebung der Axians

Effiziente Energiesparmethoden
Automatische Skalierung anhand der Nutzung

AXIANS CARRIER INNOVATION DAY 2023

NACHHALTIGE TECHNOLOGIEN

Nachhaltigkeit rückt in den Vordergrund

Transparenz
Einsatz zur Kalkulation des CO2-Footprint

Axians Green+ Calculator im Rahmen von Angeboten
Ziel: Vergleichbarkeit von Technologien und Systemen

Effiziente Architekturen
Managed Services mit Cloud-Anteil

Skalierbare Rechenzentrums-Architekturen
Einsatz energiesparender Systeme

Axians Umwelt-Ökosystem
Axians CO2-Mobile APP für tägliches Tracking

eNatureCloud für Umwelt- und Energiemanagement
Axians Neo Suite für Routenoptimierung im Field-Service

VINCI ZIEL: 40 % REDUKTION CO2-AUSSTOSS BIS 2030
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ERFOLGSFAKTOREN INNOVATIVER UNTERNEHMEN

Innovationskultur

Menschen Technologie

ÖkosystemProzesse

Fokussierung
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ERFOLGSFAKTOR INNOVATIONSKULTUR

Förderung kreativer Prozesse
Prozesse und Tools (z.B. Design Thinking)

Professionelle Moderation
Bildung eines kreativen Umfelds

Bereitstellung von Budgets (Ideenkonto)

Innovation @ Axians
Dedizierte Rolle für Innovationen

Enge Zusammenarbeit mit den Fachbereichen
Strategie & Innovationen entstehen Bottom-Up

Veranstaltungen mit Kunden und Partnern

Rollendefinitionen und Austausch
Fachbereiche und operative Einheiten

Business Development / Produktmanagement
Geschäftsleitung / Marketing / HR

Einbindung von Kunden und Partnern

Intrapreneurship
Stärkung der Identifikation der Mitarbeiter:innen

Förderung von internen „Start-Ups“
Ausgründungen von Geschäftsideen

Strategische Kernthemen wie KI & Quanten-Computing
Dedizierter Support für Business-Units

Trainings, Workshops & Dedizierte Coachings

Digitalschmiede VINCI Energies
Co-Creation-Space in Frankfurt am Main

Workshops mit Kunden und Partnern
Synergien zwischen Energie, Industrie und ITK
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ERFOLGSFAKTOR ÖKOSYSTEM

Starke Partnerschaften im Axians Netzwerk

Schwarzwaldcampus

5G-ACIA BREKO

Axians in 36 Ländern Actemium Omexom

STARKE PARTNERSCHAFTEN MIT PARTNER UND KUNDEN SIND DER KERN UNSERER STRATEGE



Innovation & 
CSP-Monetarisierung 
am Beispiel von 5G Advanced
Dr. Konstantinos Manolakis, Nokia
5G-Adv. Business Programm Lead / Senior Device Research Specialist
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Innovation & CSP-
Monetarisierung am Beispiel von 
5G-Advanced

Dr. Konstantinos Manolakis,

Senior Expert / 5G-Adv. Business Program Lead

Axians Carrier Innovation Day, 8th Nov. 2023

Customer confidential



© 2023 Nokia18

Agenda

• Innovation in Nokia

• 5G-Adv. timeline and overview

• Why should operators invest in 5G-Advanced?

• Monetization

• Summary

Customer confidential
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Innovation in Nokia

Customer confidential
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The digital, physical and human worlds will become closely 
integrated in the 6G era

Customer confidential

Connect digital, physical 

and human worlds to 

augment the potential of 

human beings

6G

Physical World Human World 

Digital World

6G

Machine and sensor data

5G

Information and social interaction

4G

Connections and mobility

2G & 3G
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We have a clear and definitive vision of the metaverse opportunities
Concepts developed through Bell Labs Research frame this vision

Human 
Augmentation

Digital-Physical 
Fusion

Extensions that enable people to 
interact with and within the digital 
world

Dynamic, connected representations 
of real-world things in the digital world

Metaverse enablers Metaverse opportunity areas

Consumer 
Metaverse

Enterprise 
Metaverse
(IT*-centric)

Industrial 
Metaverse
(OT*-centric)

* IT: Information Technology

OT: Operational Technology

Customer confidential



As Nokia’s award-winning industrial 
research lab, we innovate with purpose, 
pursuing responsible, sustainable 
technologies that will have a 
demonstrable impact on society.

At Nokia Bell Labs we solve problems 
that address real human needs 
through the power of human intellect

© 2023 Nokia22 Customer confidential
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Focusing our research on innovations to transform the way we live 
our lives

Network 

Fundamentals

Redefining what trusted 

networks can do

Semiconductors and 

Devices

Unleashing the power of 

sustainable future systems

Automation

Augmenting our daily lives in 

an intuitive way

AI and Software 

Systems

Making technology both 

accessible and responsible

Customer confidential
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At Nokia, we create technology that helps the world act together
Virtuous cycle

Customer confidential

Technology R&D

Standardization

Research

Monetization

Productization

virtuous

cycle

of IPR
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Our innovations are fundamental and enable entire industries
New form factors and value streams have opened new opportunities for monetization

Mobile handsets

Consumer electronics

Connected vehicles

IoT devices

Connected services

Cellular 
standards

Multimedia 
technologies

Device 
technologies

Network 
technologies

Our innovations are highly relevant … … across multiple sectors

Metaverse

…

Customer confidential
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5G-Adv. timeline and overview

Customer confidential
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1Evolution

5G-Advanced evolves the 5G 

system to its fullest capabilities 2 Backwards Compatibility

5G-Advanced maintains 

backward compatibility to 5G 3Timing

First version of 5G-Advanced

Standards expected in the 

beginning of 2024

4Myths

5G-Advanced denominates the 

collection of enhancements from 

Rel 18 onward, it is not defined as 

one main feature

5Market longevity

5G-Advanced will have min

5 years of market opportunity 6G Revolution

5G-Advanced sets foundation 

and will be followed by 6G

5G-Advanced overview

Customer confidential
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5G usage

5G and 5G-Advanced determine network capabilities until 2030

Customer confidential

6G

2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 20292018 2030

First 3GPP 

6G specification

WRC-27 

new bands

Commercial

deployment of 6G

WRC-23 agenda item 

on new bands

Rel-15 Rel-16 Rel-17 Rel-19Rel-18 Rel-20 Rel-21 Rel-22

5G standardization

6G concept and requirements 6G study 6G specs

5G-Advanced standardization 

5G-Advanced usage
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EXPANSION

5G-Advanced 
New usage areas, new services, boosted resiliency and operability

Customer confidential

EXPER
IEN

C
EE

X
TE

N
SI

O
N

mMTC

eMBB

URLLC

EXCELLENCE

Extending global 5G-Advanced reach for IoT and 

basic MBB

Expansion to Support Positioning, Time Sync aaS also 

without GNSS – Enabling New Use Cases

Extreme MBB experience with bounded latency, 

high date rates enabling IIoT for FR2

Network wide  AI/ML enhancements, further 

network energy saving, network slicing

UAV traffic, 

cameras
NTN, HAPS

Railway, power, etc.

Wearables, sensors

GNSS Alternative 

& Resiliency 

Solution
PoS, Banking

Asset tracking, 

Transportation

High speed 

mobility and edge 

roaming
Indoor XR/VR Outdoor XR 

Dynamic and 

optimized Traffic 

allocation

Zero touch 

orchestrator
Energy saving
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Mobility & MIMO Enhanced coverage Energy efficiency XR (AR, VR, gaming) AI/ML enabled

Ambient IoT Sensing Slice security Multiple reg. Management

More robust handovers 

and beam management

Reduced gaps

Extreme MIMO 

A-MPR reduction for CA, 

considerable reduction of 

MPR of up to 2 dB for 

high data rate services.

gNB-DU autonomy for 

cell, beam, channel  

shutdown, etc. Incl. 

related AI/ML enablers

Superior E2E XR 

performance, incl.  

capacity enh, QoS, power 

efficiency

AI/ML for the air 

interface and CN, incl. 

data management and 

trustworthiness AI/ML

Overall intention is ultra-

low power IoT devices  

with no or small battery.

Channel model for 

sensing followed by study 

of UE-centric solutions for 

sensing

Slice specific keys, slice 

isolation in lower layers, 

extended security of PDU 

sessions, etc..

Enables the UE to obtain 

best services offered by 

different networks

Further SBMA 

enhancements, NW slice 

management, NSSAA 

support while UE is in 

EPS, etc..

Rel-19 takes 5G-Advanced to its fullest capabilities and paves the way to 6G with state-of-the-

art studies and introduction of key innovations for new business cases

Rel-19 in a nutshell: Networks that Sense, Think and Act 

Customer confidential
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Why should operators invest in 5G-Adv.?

Customer confidential
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40 respondents of online survey

16 CSP and Enterprises interviews

Nokia study provides insights on CSP views of 5G-Advanced
40 key executives’ views in CSP technical / strategic functions

Customer confidential Study conducted by TechInsight (Strategy Analytics) for Nokia (2H22 - 1Q23)

Social and Economic changes coupled with 

Technology Evolution and disruption

5 CSPs 
6 CSPs 

5 CSPs 
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7 main CSP areas for 5G-Advanced
Top Priorities based on interviews and survey that will address the 15 Global Trends

Customer confidential Study conducted by TechInsight (Strategy Analytics) for Nokia (2H22 - 1Q23)

Top four CSP Business Priorities

New and Enhanced 

Services (incl. SDN, Edge 

Services, Network Slicing 

& 5G SA Inherent 

Security)

ML/AI and Automation 

for Network Apps 
Energy Efficiency (RAN 

Driven)

Access Agnostic 5G SA 

Core

Top three Feature/ Technology Priorities

Enhanced RAN Performance, 

Capacity and Reliability 

5G IoT devices for low latency, 

localized positioning and low-

cost UE’s (incl. RedCap)

Diverse Applications and 

Device Driven Use Cases that 

will drive CSP choices
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Leading enterprises have very specific requirements

Customer confidential Study conducted by TechInsight (Strategy Analytics) for Nokia (2H22 - 1Q23)

• 5G has gained major recognition for high 

speed, reliable connectivity 

• Potential enterprise customers want 5G to 

fully meet its original objectives 

• Industry 4.0 is key driver for private 5G 

especially as Wi-Fi replacement in the 

factory

• Limited awareness of 5G’s inherent security, distributed 

processing and on demand resource allocation. 

• SPs must demonstrate the value that 5G and 5G-

Advanced will add to the hyperscaler cloud providers

• Some of the 5G-Advanced features are currently 

viewed as important but ‘niche’ applications

Important findings from the enterprise 

market interviews 

although…
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Monetization

Customer confidential
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Is there a market for 5G-Advanced?

Confidential

1bn devices!

$ 400bn! 

Source: ABI Research: Is the industry—and the world—ready for 5g advanced? Source: GSMA: Advancing the 5G Era Benefits and Opportunity of 5G-Advanced

https://infoview.app.nokia.com/reports/allied/2022/special/Is-The-Industry---And-The-World---Ready-For-5G-Advanced-.pdf
https://www.gsma.com/futurenetworks/wp-content/uploads/2022/09/Advancing-the-5G-Era-Whitepaper_20220920.pdf
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5G-Advanced unlocks new capabilities turning the network into a platform

Network capabilities monetizable by CSPs 

2G 3G

+ some data

monetization 

of voice

connectivity

and

SMS

4G

+ more data

5G NSA

+ even more 

data

5G SA and 5G-
Advanced

+ XR, creating 

even more data 

latency

synchronization

positioning

APIs
CSPs monetize their network assets

focusing mainly on connectivity+

Immersive audio

Tiered Pricing 

RedCap IoT

…

Customer confidential
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Key take-away:
5G-Advanced unlocks new capabilities turning the network into a platform

Customer confidential

Tr
a
n
sf

o
rm

a
ti
o

n
Fo

u
n
d

a
ti
o

n

Consumability
Exposure and consumption of technology (generated data, 

network functions) via well defined APIs.

Intent-based Operations
Managing and hiding complexity with zero-touch, 

autonomous networks and holistic slicing

New Devices, New Use Cases
RedCap IoT, Device2Device Sidelink relay, 

UAV / NTN, space-to-ground, location and sync aaS

XR / AR and the EDGE
Metaverse baseline for consumers, enterprises and 

industry – realized with efficiently located network 

functions

Security
Foundational to critical 

networks

Semiconductor
System-on-Chip combined with own AI/ML and 

own SW is key for differentiating performance

Sustainability
Green networks, maximizing 

handprint, minimizing footprint

Innovations
Next generation mMIMO – Coverage improvements – Mobility - AI/ML “everywhere”

Evolution 

improves 

performance and 

efficiencies 

New 

capabilities to

monetize
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Monetize 5G beyond connectivity

Network As Code

What does Network-As-Code provide:

- Abstracted exposure to network programmability.

- Simple-to-use open APIs to build high-level apps

- Intent-based Service Chains built from distributed Services

- A SaaS platform with Nokia as an aggregator, supporting 

multiple networks (CSPs/PW), clouds and third-party providers 

underneath.

Why Network As Code?

- Future applications will become network-aware and 
adaptive. 

- New era apps need new network capabilities, on demand.

- Network programmability is a Monetization hook into the 

CSP/PW business.

Benefits to the ecosystem:

CSPs:

➔ Network as differentiating part of new service chain.

➔Get paid by the applications for specialized network.

Developer:

➔ Network-as-Code embeds 5G (adv) capabilities in Apps in

simplest ways.

➔ App developers need not understand the underlying 5G network

concepts or design or topology (multi-CSPs).

Nokia:

➔ Disruptive digital ecosystem solution concept, leveraging our

portfolio capabilities.

➔ Shared Revenue Model using the Aggregator SaaS Platform.

Today the CSPs are application agnostic and have no share 

in the application space revenue.
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Summary

Customer confidential
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5G-Advanced

Customer confidential

1 2 3 4
Will be commercialized 

from 2025 and 

enables networks to 

become seamless 

evolution towards 6G

Benefits from 5G 

Stand Alone, energy-

efficient enhanced RAN and 

NW Automation based on 

AI/ML

Is not about one big feature 

but a plethora of 

heterogeneous functionaliti

es

Will lower costs, enable new 

services and ecosystems, 

go beyond connectivity & 

improve energy efficiency

Transformational Foundational New revenue Cost efficiency
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Outlook #1

5G monetization

Meta verse: X-reality takes time 

When ? (likely later than expected - devices are key) 

CSP’s and network must part of the journey – but realistically

How big ? 2,5 – 13 TN$ per year revenue opportunity in 2030**

**Morgan Stanley, KPMG, Goldman Sachs  

2026 & later

Ongoing 4G-5G transition & 5G stand alone

Continuation of CSP strategies -> building coverage, establish higher band: 

5G transition, price plans, bundling (no big changes)

Evolution to 5G SA -> new service enablement - especially enterprise market with 

new opportunities 

Partnering, digital economy & ecosystems

Joint value creation – establishing of digital marketplaces

Cloud & edge services (value add & new business models – as a service)

Enabling of network adopting services (customer centric), AI services impact?

2023/2024

2024/2025

* GSA – 5G market snapshot, May 2023

116 5G SA NW’s

(out of 524 5G)*
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Outlook #2

Future of consumer monetization – XR and AI enabled services

• SK Telecom Ifland

• AT&T experience in VR Chat

• TIM Brazil Twin concept store

• Tier 1 CSP cloud gaming experience

CSPs already started XR services to gain 
early experience 

AI/XR applications impacting 

5G usage and monetization
XR Devices

Millions

Billions

Mobiles are the 

mass market

* Replika: my AI friend, Luma AI, Google  

Luma AI (live)My AI friend

Maps (immersive)AI mirror

Glass

Mobile

* Global data, Mar 23 
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Outlook #3

5G enterprise monetization - network slicing for flexibility & scaling driven by requirements

PW & 5G slicing complementing each other addressing the verticals

PW typically targeting larger enterprises with dedicated requirements, 

high security demands, closed campuses etc. 

5G NW slicing with a slower take up (faster 

momentum after 2025) overtaking PW revenues 

from 2028

* Source: ABI 5G network slicing: technical and commercial considerations, Jun 22

5G network slicing revenues – $24 BN in 2028 

Factory

Enterprise Industry campus

Harbor

Smart city

Warehouse
5G slicing

Private 

wireless

NW slicing to provide standardized solutions optimal 

utilizing CSP’s existing infrastructure

PW vs. slicing: usually at higher cost, project based with longer lead 

times, more complex & tailored, limited to few locations 

Slicing vs PW: typically at lower costs, higher volumes, 

simple & standardized, more distributed 



Cloud Native Routing &
Network Slicing in 5G 
deployments
Pavan Kurapati, Juniper Networks
Vice President of Global Service Provider Architecture
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Head, Global SP Architecture

November 2023

CLOUD-NATIVE 
ROUTING & 
NETWORK SLICING

Pavan Kurapati
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Agenda

An evolution to Distributed Edge Computing

Cloud Native Routing for 5G vRAN

Network Slicing
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Evolution to Distributed Architecture
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Juniper SP Strategy – High level aspects

Disaggregation and Open 
Interfaces

Distributed Edge and 
Scale-Out Architecture

Metro Infrastructure with  
Cloud Principles & 

Automation

Hyperscaler Connectivity 
(Regions/Local Zones/SP 

Hosted)

Telco Cloud Evolution for 
5G

Network Slicing

Control & User Plane 
separation (5G & 

Wireline)

AIOPs
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Evolution to Distributed Architecture
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53

JCNR
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RAN Architectures – High Level View

LDC

vDU

vDU

vDU

EDC

O-CU

UPF

Cell-Site

FHGW/CSR5G

Cell-Site

vDU

5G

Cell-Site

5G

Fronthaul

Midhaul

Midhaul

F1

F1

F2

N3

F1

F1

C-RAN Site

D-RAN Site

D-RAN Site

RU

RU

vDU

CNR

RU

FHGW/CSR
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Cloud Native Router

JunOS cRPD Linux Kernel/XDP

Smart-NIC
K8s CNI  

/ CNF

J-CNR

XDP

XDP

Juniper Cloud-Native Router

Control Plane

Forwarding Plane

Forwarding Plane

Forwarding Plane

Forwarding Plane -
Modular and Agnostic 
Architecture

Cloud Native:                   
CNI, Operator 
Framework, K8 
Controller

K8 Agnostic

J-CNR
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NIC VFs (SR-IOV)

F1 (O-CU)
F2 (RU)
eCPRI

vDU

Cloud Native Routing Overview (Architecture)

CNI

K8s Master

Domain Controller
Netconf, BGP, PCEP, PRPD etc.

gRPC

Agent

CNR
Control Plane

DPDK/Kernel Forwarding Plane

VIFs

MGMT VLAN
(DHCP Relay)

CNR Key Features
• IPv6 Underlay
• MPLS LSPs – SRo6
• SRv6
• L3VPNs
• BGP
• IPsec
• ACLs
• QoS
• DHCP Relay & OAM

(virtio-user→vhost)

PTP/SyncE Packets

Intel FlexRAN 1U Server
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Juniper CNR Provisioning & Configuration Options

K8s kubectl
Helm 

Charts JunOS CLI
K8s 

manifest NetConf Terraform

SSH

CNR Installation & Initial Provisioning

J-CNR

JunOS CRPD Contrail DPDK Forwarding Plane

Juniper Cloud-Native Router

Control Plane Forwarding Plane

CNR Configuration & Management

J-CNR

JunOS CRPD Contrail DPDK Forwarding Plane

Juniper Cloud-Native Router

Control Plane Forwarding Plane

Operation 1.0 -> Operation 2.0
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Cloud-Native K8s Ecosystem

JCNR

Wind 
River 

Studio

VMware 
Tanzu OpenShift EKS AKS ABM
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VPC Interconnect & Virtual Gateway

Hyperscaler Telco VPC interconnects

J-CNR
J-CNR
J-CNR

J-CNR
J-CNR
J-CNR

5G-C

5G-C

5G-C

N3N6
Edge DC

Dynamic, Secure Inter-Cloud

Internet
Customer

Customer

Customer

Customer Bare MetalBare Metal

Colo
J-CNR
J-CNR
J-CNR
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Extending SP Cloud Connect Services

SP

Red VPNBlue VPN

Blue VPC Red VPC

Customer Managed VPC

J-CNR

SP Managed 
VPC

SP

• Service PE with 
similar capabilities

• Provisioned and 
managed through 
same automation
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NETWORK SLICING
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Service Management 
& Orchestration (SMO)

E2E Service Orchestration

OSS/BSS

CU-
CP
CU-
UP

CU-
UP

RAN Domain Transport Network Domain Core Network Domain

RAN Domain Orchestration Transport Network
Domain Orchestration

Core Network
Domain Orchestration

O-RU O-DU O-CU

Near-RT RIC

TN Slice Mgmt Core Slice Mgmt. VNF/CNF Orch.

Multi-Domain Slice Mgmt

Non-RT RICRAN Slice 
Mgmt

VNF/CNF 
Orch.

xApps

rApps

UPF DNN6

N9

UE (R)AN UPF

AF

AMF SMF

PCF UDM

DNN6

NRFNEF

N3

N2 N4

AUSF

Nausf Namf Nsmf

NpcfNnrfNnef Nudm Naf

NSSF

Nnssf

N9

SCP
NSSAAF

Nnssaaf

NSS AAF

5G NETWORK SLICING

WAN Controller 
(Paragon Automation)

Service Order:
Create Slice EMBB in Area of 

Coverage X with SLO Y
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5G slicing vs IETF network Slicing

Describes how 
transport 

network can 
provide 
capacity 

resources to 
slices

Regards 
transport as 
abstracted 

“logical wire”

5G slicing (3GPP) Transport network slicing (IETF)

CU-UPDU

CU-CP

UPF

AMF

SMF

N3

N2

F1-U

N4

E1

CE

Backbone DC

CU-UP

UPF
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5G slicing vs IETF network Slicing

Describes how 
transport 

network can 
provide 
capacity 

resources to 
slices

Regards 
transport as 
abstracted 

“logical wire”

5G slicing (3GPP) Transport network slicing (IETF)

CU-UPDU

CU-CP

UPF

AMF

SMF

N3

N2

F1-U

N4

E1

CE

Backbone DC

CU-UP

UPF

Gap!
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5G slicing vs IETF network slicing

Describes how 
transport network 

can provide 
resources to slices

Regards transport 
as an abstract  
“piece of wire”

5G slicing (3GPP) Transport network slicing (IETF)

Handover between 
RAN/CN and TN

Mapping of 5G slice to 
appropriate flavor of TN 

transport

QoS models

Traffic management

draft-srld-5g-slicing
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SUMMARY

Disaggregation and Open 
Interfaces

Distributed Edge and 
Scale-Out Architecture

Metro Infrastructure with  
Cloud Principles & 

Automation

Hyperscaler Connectivity 
(Regions/Local Zones/SP 

Hosted)

Telco Cloud Evolution for 
5G

5G Network Slicing

Control & User Plane 
separation (5G & 

Wireline)
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PANELDISKUSSION
KI@CSP – mehr als 
nur ChatGPT?



6G networks will connect
the physical, digital and 
human worlds.
Dr. Konstantinos Manolakis, Nokia
5G-Adv. Business Programm Lead / Senior Device Research Specialist



Investitionen in KI sind 
unverzichtbar, um 
wettbewerbsfähig zu bleiben.
Marlene Schininger, Axians Austria
Data Scientist Consultant



Mehr Chancen 
als Risiken.

Andreas Meisinger, Juniper Networks
SP Chief Architect



Cyber Security: 
Bedrohungslage für 
Carrier & Service Provider
Tommy Grosche, Fortinet
Country Manager Germany



Cyber-Security:
Bedrohungslage für Carrier & Service Provider

Tommy Grosche

Fortinet Country Manager Germany
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Cyber-Security:
Bedrohungslage für Carrier & Service Provider

Tommy Grosche

Fortinet Country Manager Germany



79© Fortinet Inc. All Rights Reserved.

Im Titel steckt mehr als ein Satz…
Cyber-Security: Bedrohungslage für Carrier & Service Provider 

Allgemeine Bedrohungslage

Cyber-Security Bedrohungslage

Resultierende Trends

Allgemeine Bedrohungslage

Cyber-Security als Chance

Handlungsempfehlung
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Allgemeine Bedrohungslage   |   Cyber-Security Bedrohungslage    |    Resultierende Trends
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Viele der aktuellen Geschäftsmodelle in nahezu allen 

Branchen sind (oder werden in naher Zukunft) in ihrer 

Existenz bedroht!

Unternehmen müssen sich daher darauf fokussieren, 

neue und zukunftsfähige Lösungen und 

Geschäftsmodelle zu entwickeln!

Die Disruptionen bieten aber auch erhebliche Chancen, 

neue Alleinstellungsmerkmale zu finden und in den 

Produkten, Geschäftsprozessen und Dienstleistungen zu 

etablieren!
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https://app.powerbi.com/groups/me/reports/9c1551cb-aa6e-42e4-a7d1-8bc5e7b26e8f/?pbi_source=PowerPoint
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Business Transformation

Die Unternehmen reagieren…

Investition in 

Digitalisierung

Service vs. 

Technology

Flexible

Infrastrukturen

Kosten & Cash 

Management
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Business Transformation Cyber-Security Strategien

Die Unternehmen reagieren…

Investition in 

Digitalisierung

Service vs. 

Technology

Flexible

Infrastrukturen

Kosten & Cash 

Management

Cyber-Security Platform 

vs. „Best of Breed“

Cyber-Threat-Intelligence

Netzwerke und Austausch

Nutzung künstlicher 

Intelligenz

Alle sprechen

mit Fortinet 
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Allgemeine Bedrohungslage   |   Cyber-Security als Chance   |   Handlungsempfehlung
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N Commoditization

➢ As a Service Bezug

➢ SLA basiert

➢ Preis / GB oder Preis / User

➢ Einkauf entscheidet…

Kunden fragen nach 

sicheren Netzen

➢ Security als 

Alleinstellungsmerkmal

➢ Disruption: SASE-Evolution

➢ Neues Wettbewerbsumfeld
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➢ Security Orchestration @ Cloud

➢ Globales POP-Netzwerk

➢ Optimiertes Traffic-Routing



92© Fortinet Inc. All Rights Reserved.

M
P

L
S

Q
o

S
N

e
tw

o
rk

S
D

-W
A

N

Carrier Service Provider

VERTRAUEN

„as a Service“ 

Kompetenz

Last-Line & Mobile 

Network + near-by 

POPs
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Point Product Vendors Dual-Vendor SASE Single-Vendor SASE

Evolution der SASE-Architektur 

100
Vendors

50
Vendors

10
Vendors

FWaaS

SWG

CASBZTNA

SD-WAN

NGFW

SWG

CASB

ZTNA

SD-WAN

NGFW

SWG

CASB

ZTNA

SD-WAN
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Unified Policy 

Engine

Branch

Travel

Campus

WFH

Unified Agent

SASE

Schutz aller Endpunkte & Netzwerke

Fortinet Universal SASE Vision  

Factory

Secure

SD-WAN

Data Center

DEM

Unified 

Loggin

g

LANWLAN
5G

Flexible

Consumptio

n
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Unsere Welt ändert sich. Überall! Wir alle haben die Wahl. Zuschauen oder selbst gestalten…

Security Kompetenz 

aufbauen

Netzwerk & Security 

Hersteller konsolidieren

SASE-Architektur 

designen

SASE-Technologiepartner 

wählen

Carrier Partnerschaften initiieren 

und Netzwerk erweitern

Veränderung braucht Mut:

Think big, smart & out of the box
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Cybersecurity, wo immer 
sie benötigt wird.

Cybersecurity is the protection of users, devices, 

applications, and data as well as from the disruption or 

misdirection of the services the organizations provide 

employees and customers.

A Fabric is an Integrated mesh between 

converged network and security nodes across the 

entire infrastructure attack surface delivering 

unified security and management framework.







PANELDISKUSSION
Was ist die richtige
Antwort auf 
IT-Bedrohungen?



Hoffnung
ist keine Strategie.

Bernd König, Fortinet
Head of Business Development DACH 



KI und Quantencomputing 
werden den Bereich 
Cybersecurity nachhaltig 
beeinflussen.
Hendrik Kahmann, Axians Deutschland
Head of Innovation



Fabian Bühring, Stadtwerke Neumünster
CEO & Prokurist

Cyberangriffe nicht 
unterschätzen – sie stören 
die Abläufe in Unternehmen 
für mehrere Monate.



IMPULSVORTRAG
Zusammen in die Zukunft! 
Warum Menschen 
gemeinsam innovativer sind.
Gerriet Danz
Innovationsexperte



.





.







.







#kreativität









Ikea VERKAUFT
Möbel.



Ikea vermietet 
MÖBEL.





IKEA-Stores 
sind GROSS.



.



IKEA-Möbel landen 
nach Gebrauch auf 

dem MÜLL. 



IKEA geht nur 
MIT Möbeln.



Funktioniert 
IKEA auch ohne 

Möbel?



Fleischbällchen 
bestehen

aus FLEISCH.



Müssen 
Fleischbällchen aus 
Fleisch bestehen?



#kollaboration









#diversität





2 Diversity



#fehlerkultur









.

.















INNOVATI ON



QR-Code
Zukunftsliste



www.gerrietdanz.com



Danke, für dieses tolle Event!
Wir freuen uns auf das gemeinsame Kochen um 19:00 Uhr.

Sascha Fiedler, Axians Networks & Solutions
Head of Business Unit CSP & BBU
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