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!!!
Disclaimer
The information in this document reflects the considerations and 
expert opinions of industry experts. It should not be understood as 
an indication that Deutsche Telekom plans, develops, or offers 
products or services in this area. The content is intended solely for 
discussion purposes and the exchange of professional knowledge 
among experts in the telecommunications and cloud computing 
sector.



What is 8ra/IPCEI-CIS?

What is a Multi-Provider Cloud-Edge Continuum (MPCEC)?



What is 8ra/IPCEI-CIS?
Introduction to the 8ra initiative and IPCEI-CIS

▪ IPCEI-CIS
The Important Project of Common European Interest on Next Generation Cloud Infrastructure and Services
(IPCEI-CIS) is the key digital policy project aimed at strengthening Europe’s digital and technological
sovereignty. It was officially approved by the European Commission in December 2023 and involves
12 EU Member States. Around 120 industry and research partners are directly engaged in the initiative,
with numerous additional stakeholders benefiting indirectly through collaboration and adoption of its outcomes.
Source: https://www.8ra.com/ipcei-cis/, https://www.bundeswirtschaftsministerium.de/Redaktion/DE/Artikel/Industrie/ipcei-cis.html

▪ 8ra Initative
The 8ra Initiative lays the foundation for a decentralized, interoperable, and secure
Multi-Provider Cloud-Edge Continuum (MPCEC), ensuring seamless IT services across
providers and national borders. By fostering open source collaboration, interoperability,
and technological independence, we enable European enterprises – especially SMEs – to
scale, innovate, and remain competitive in the global digital economy.
Source: https://www.8ra.com/8ra-community/about-the-8ra-initiative/

▪ European Multi-Provider Cloud-Edge Continuum goes live (MWC 2026)
Five Leading (European) Operators achieve the First Pan-European Federated Edge Cloud at MWC 2026
(Deutsche Telekom, Telecom Italia, Telefonica, Orange, Vodafone)
Source: https://www.telekom.com/en/media/media-information/archive/milestone-for-europe-s-digital-sovereignty-1102498,

https://mwc.telekom.com/session/european-edge-continuum-connecting-europe-through-federated-edge-innovation
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What is the dream of 8ra/IPCEI-CIS
The Dream and the core idea

▪ The dream behind 8ra/IPCEI-CIS is a sovereign, open European “cloud superstructure”
in which many providers work together seamlessly,
so that data and computing power in Europe can be used
freely, securely, interoperably and
without dependence on individual US (or non-European) hyperscalers.

▪ The core idea:
Instead of "building a European cloud“
(which would be practically impossible),
8ra is focusing on something different:
Many cloud and edge providers remain independent
– ​​but work together technically as a single large network.
This is called the Multi-Provider Cloud-Edge Continuum (MPCEC).



What is the dream of 8ra/IPCEI-CIS
a simple example (from the past)

▪ Previously => Landline telephony
As a traveler through Europe, making a phone call home required arranging an individual 
agreement and payment terms with the local telecommunications provider, depending on your 
location.

▪ Today => Mobile & Roaming in Europe
As a traveler through Europe, you are always reachable. You automatically switch network 
operators without having to arrange individual contracts and payment terms with each 
provider.

▪ Important
There is no single European super-network operator. There is federation, standards, and 
interoperability between the individual network operators, which, through cooperation, create 
a "European super-network operator."



What does this mean 
technologically?



What does this mean technologically?
technological challenges

▪ The fact that the previously more or less separately developed and operated technologies 
of telecommunications (including mobile communications) and cloud computing will 
converge into a single cloud telco technology.

▪ To support this, the development of a reference architecture for describing a cloud telco 
system in a single model is needed.

▪ Technological challenges include the

▪ east-west interfaces at the cloud- and network-levels
(mutual connection between telco networks and cloud platforms) and the

▪ north-south interface
(connection of cloud platforms with the underlying telco systems).



What does this mean technologically?
technological challenges
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What does this mean technologically?
Drill down on network-level
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Recap: Architecture of a Carrier-Telco Network

Customer
Side Teleco

   Termination
Point

Telco Backbone Telco
    Computing
Center

Telco Mobile

Customer
Mobile Devices

Telco Access

Source: https://de.wikipedia.org/wiki/OSI-Modell

https://de.wikipedia.org/wiki/OSI-Modell
https://de.wikipedia.org/wiki/OSI-Modell
https://de.wikipedia.org/wiki/OSI-Modell


Recap: Architecture of a Carrier-Telco Network
Level of automation and internal network integration?

▪ The degree of automation and maturity of internal network integration is highly relevant 
for assessing a carrier's ability to participate in the 8ra Continuum in the future.

▪ Does the carrier still have a technical operations team that relies on system engineers to 
input customer orders into the network configuration as part of daily operations, or

▪ is the carrier able to have customer orders provisioned fully automatically into the 
network configuration (and also the billing systems) directly from the point of sale (e.g., 
the online shop's web portal or directly from the POS system in the store)

▪ Participation in a European Multi-Provider Cloud-Edge Continuum (MPCEC) requires 
carriers to have a fully automated, integrated network management system that allows 
network configuration to be controlled via APIs!
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Recap: Architecture of a Cloud System
generic structure of a cloud computing platform (practical, lived approach)
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Recap: Architecture of a Cloud System
“Pizza delivery models” explained

Quelle: ct‘ magazin für computer technik, Ausgabe 12/2020, Seite 115, Heise Medien GmbH & Co. KG, Hannover



Recap: Architecture of a Cloud System
NIST Definition „Cloud Computing“
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Recap: Architecture of a Cloud System
Layers and Roles in the IPCEI-CIS Cloud Reference Architecture

Quelle:
Version 1.0: https://www.8ra.com/wp-content/uploads/IPCEI-CIS_Reference-Architecture_final.pdf
Version 2.0: https://www.8ra.com/wp-content/uploads/IPCEI-CIS_Reference-Architecture_2-0.pdf
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Building a cloud telco reference architecture
Replace the OSI-Stack with the Cloud-Stack
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Building a cloud telco reference architecture
45 Tematic Classification Segments

Telco 
Termination 
Point
at
Customer
Site

Access Mobile Backbone Telco-
Computing 
Center
(Data-Center)

Domain

Application

Data

Middleware

Runtime

OS

Virtualization

Server

Storage

Network

Cloud-Stack
45 Thematic Classification Segments



Cloud telco reference architecture
3D-Modell
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Cloud telco reference architecture
3D-Modell
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Two challenges
in building a multi-provider cloud-edge continuum

1) design of the east-west interface
What options exist for technically implementing workload shifting between different cloud platforms?

2) design of the north-south interface
How can an interface between the cloud platform and the telco network be designed that enables cloud applications 
across Europe to request information from the underlying network or to communicate QoS requirements to the network 
via the respective cloud platform?



Options for workload shifting 
between different cloud 
platforms
(east-west interface)



Description of a cloud architecture 
ways to run an application on a cloud platform

Quelle: https://cloud.google.com/blog/topics/developers-practitioners/where-should-i-run-my-stuff-choosing-google-cloud-compute-option

Only the "container type" is suitable for
building a multi-provider-edge-cloud
(initial version).

=> CaaS – Container as a Service

It can be expected, that in the long
term, with the further development of
multi-provider-edge-cloud
computing-technology, other
implementation types will be partially
added.
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Kubernetes
Interfaces CNI, CRI, CSI

▪ Container Network Interface (CNI)

▪ Container Runtime Interface (CRI)

▪ Container Storage Interface (CSI)

▪ For Kubernetes containers to be
exchanged between different
cloud platforms, the runtime
environments provided for the
containers on both platforms must be
uniform.

This is not currently the case, or a
minimum environment standard must
be defined that all cloud platforms
participating in the multi-provider cloud edge continuum provide.

Quelle: https://www.linkedin.com/pulse/unpacking-kubernetes-interfaces-cni-cri-csi-muhammad-salman-m7guf/
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cloud platform and network
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Options for a cloud-network interface
cloud platform and network

▪ Generally speaking, there are three generations of software interfaces for "programming" telecommunications networks.

1) The classic historical interface for network and user management, which originated in the digitization of 
telecommunications networks during the ISDN and GSM era.
These software interfaces were only accessible by employees of the telecommunications companies for technical 
network control.

2) The APIs currently offered by telecommunications companies have their historical origins in APIs originally developed 
for individual customer applications and are now made available to customers as a collection of APIs.
It should be noted that each telecommunications company offers its customers a unique "bouquet of APIs"; very few 
functions (e.g., sending SMS messages) are available from multiple carriers, and even then, with different "dialects" 
within the API.
Developing an application that uses network services from various telecommunications companies across Europe is 
therefore at least very complex, or even impossible, if the required feature is not available in all "API bounquets".

3) For this reason, work is currently underway on the next generation of network APIs, the goal of which is to enable 
seamless access to telco network functions across Europe.



Options for a cloud-network interface
European Telcos developer portals, a "bouquet of network APIs“ (selection, not complete)



Options for a cloud-network interface
Overview "bouquet of network APIs" 

▪ Overview of the various "bouquet of network APIs" of the major European telecommunications companies

▪   Telekom:
  öffentlich: https://developer.telekom.com/de/produkte (Magenta Business API)
  intern: https://developer.telekom.de/

▪   Vodafone:
https://developer.vodafone.com/api-catalogue

▪   Telefoncia (O2)
https://opengateway.telefonica.com/en/developer-hub

  https://developers.opengateway.telefonica.com/docs/initiative

▪   Orange
  https://developer.orange.com/

▪  Telekom Italia Developer
 https://developer.tim.it/

https://developer.telekom.com/de/produkte
https://developer.telekom.de/
https://developer.vodafone.com/api-catalogue
https://developer.vodafone.com/api-catalogue
https://developer.vodafone.com/api-catalogue
https://opengateway.telefonica.com/en/developer-hub
https://opengateway.telefonica.com/en/developer-hub
https://opengateway.telefonica.com/en/developer-hub
https://developers.opengateway.telefonica.com/docs/initiative
https://developer.orange.com/
https://developer.tim.it/


Options for a cloud-network interface
CAMARA

Camara-Partner:
➢ Premier (10)
➢ General (9)
➢ Associate (6)
➢ Participating Organizations (163)

Camara Premier Partner



Options for a cloud-network interface
CAMARA

▪ The CAMARA Alliance (officially CAMARA – The Global Telco API Alliance) is a
worldwide initiative of telecommunications companies, cloud providers, and
software developers. Its goal is to make technical network functions (such as
location data or connection quality) easily accessible to app developers via
standardized interfaces (APIs). => https://camaraproject.org/

▪ Key Aspects of the Alliance

▪ Standardization: It defines global standards for network APIs, so developers don't have to adapt their applications 
individually for each mobile network operator. An app should therefore work on Deutsche Telekom's network just as 
well as on Telefónica's or other providers' networks.

▪ Open Source: The project is maintained as an open-source project by the Linux Foundation in collaboration with the 
GSMA (the global trade association for the mobile communications industry).

▪ Simplicity: The APIs are designed so that developers don't need in-depth telecommunications knowledge to integrate 
complex network functions into their apps.

▪ The CAMARA project is closely linked to the GSMA (GSM Association), with CAMARA
developing the APIs technically and the GSMA ensuring compatibility with mobile
communication standards => https://www.gsma.com/

https://camaraproject.org/
https://www.gsma.com/


Approach to
charging/billing
telco-cloud-services



telco-cloud-services charging system
current billing system for telecommunications services

Mobile Communication (example) Landline (example)

Typically, telecommunications service billing systems are structured in such a way
that customers largely pay a flat rate for a service package with optional add-ons.

=> The monthly final price is very easy to estimate.



telco-cloud-services charging system
current billing system for cloud services

Typically, cloud computing billing systems are structured in such a way
that customers can assemble building blocks (e.g., virtual machines, IP addresses, etc.)

which are then billed dynamically based on usage (time, data volume, etc.).
=> The final monthly price is very difficult to estimate.



telco-cloud-services charging system
… a guess as to how a telco-cloud-billing system will develop

▪ Due to the large number of invoices to be generated, billing systems are fully automated systems,
meaning that changes to the pricing model require a software modification of the billing system.

▪ This means that for a first Telco cloud billing system, it would be expected
that the Telco tariff components would be "integrated" into the cloud price calculators.

https://public.t-cloud.com/de/preise/preisrechner


Deutsche Telekom
Edge-Connect
(Prototype Telco-Cloud-Plattform
for a Multi-Provider Cloud-Edge Continuum (MPCEC))



Recap: 8ra Platform Architecture
Common Framework for a Multi-Provider Cloud-Edge Continuum

Quelle: https://www.8ra.com/wp-content/uploads/IPCEI-CIS_Reference-Architecture_2-0.pdf

https://www.8ra.com/wp-content/uploads/IPCEI-CIS_Reference-Architecture_2-0.pdf
https://www.8ra.com/wp-content/uploads/IPCEI-CIS_Reference-Architecture_2-0.pdf
https://www.8ra.com/wp-content/uploads/IPCEI-CIS_Reference-Architecture_2-0.pdf
https://www.8ra.com/wp-content/uploads/IPCEI-CIS_Reference-Architecture_2-0.pdf
https://www.8ra.com/wp-content/uploads/IPCEI-CIS_Reference-Architecture_2-0.pdf
https://www.8ra.com/wp-content/uploads/IPCEI-CIS_Reference-Architecture_2-0.pdf
https://www.8ra.com/wp-content/uploads/IPCEI-CIS_Reference-Architecture_2-0.pdf
https://www.8ra.com/wp-content/uploads/IPCEI-CIS_Reference-Architecture_2-0.pdf
https://www.8ra.com/wp-content/uploads/IPCEI-CIS_Reference-Architecture_2-0.pdf


Edge-Connect Plattform
Prototype of a Multi-Provider Cloud-Edge Continuum (MPCEC) Telco-Cloud-Plattform

Cloud-Native Multi-Cloud Multi-Provider Orchestration

8ra RA / NeoNephos / …

TC Public TC Souv TC Telco Partner Partner…

AI enabled Automation Developer Framework

Federation

On-Prem



Telekom „EdgeConnect“ … … is a platform to manage and orchestrate 
Container in a Multi-Provider Multi-Cloud
Environments

Managed 
low latencies

Optimization of 
Sustainability

Connecting 
Clouds & Edge

Resilience  & 
Souvereignity 

User-orientedImproving 
Security

Highest 
Flexibility

Cross-Operator 
and Cross-Border

… orchestrates container workloads
dynamicaly across available 
compute ressources – sustainable
and efficient

… integrates clouds and edge
(near, far, on-premise) into a
seemless compute environment

… comes with telco cloud
components (compute nodes
close to the network core)

… provides 5g connected 
cloud compute that can roam
across Europe

… serves innovative use cases
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Conclusion and outlook
Trends



Trends
What can be expected?

▪ Cloud technology is increasingly being used in network software within telecommunications technology.
In the medium term, cloud and network will become a single system.

▪ It can be expected that the CAMAPA-APIs will in the future represent a unified set of network APIs that can be used 
across multiple telcos.

▪ It also follows that in the future (application) developers will no longer need in-depth knowledge of telecommunications 
networks for the development and operation of applications that require support from the network.

▪ Billing will move somewhat into the cloud, allowing application developers to book network services via self-service.

It can be assumed that Europe possesses the technical expertise
to build an independent European telco cloud platform.

---
The more intriguing question is whether Europe also possesses

the political will and the perseverance to realize an
"independent European super telco cloud platform“

through federal cooperation.



Your questions please ...

Dr.-Ing. Jörg Benze

Deutsche Telekom MMS GmbH
Agile Operations on Cloud (AOC)
Riesaer Straße 5,
01129 Dresden, Germany

Phone: +49 351 2820 2296
Mobile: +49 175 5874653
E-Mail: joerg.benze@telekom.de
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