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OpenOP: Background & Motivation
Conceived by R&D community - balanced between industry and academia

Innovative, ambitious EU projects focused on next-generation Telecom (B5G/6G)
SUNRISE-6G: Flagship EU Research project building a pan-european 6G Federation Infrastructure

CAMARA APIs + GSMA Federation Manager API → federated network of 6G testbeds

Encompass hyper-convergence in Telco Cloud technologies (Telecom, Cloud, AI)

Facilitate vertical app-oriented stakeholders to easily access the telco ecosystem
Catalyze innovation in verticals (Industrial IoT, Automotive, Smart Cities, eHealth, …)

Aim: impactful innovations to wider community of developers, practitioners and researchers
Seamless access to a heterogeneous “network of networks”
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ETSI OOP: July 2025 - now
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https://oop.etsi.org/

• Recognised by the SNS-JU as 
one of its Top TEN Key 
Achievements for 2025

• Co-organizing the next 
premiere EU event by ETSI, 
bringing together industry 
leaders, research 
institutions & EU initiatives

• Evangelized OpenOP in 
multiple key venues 

8 founding members

1st Release: Sept. 2025 - code seeds from SUNRISE-6G
Core functionality of OOP – OEG, SRM, FM, TFs MDs

From 8 Founding Members, to currently 23 Members and 
Participants and growing…

Including: BT, PT Portugal, Uni Bristol…

Created strong links with >7 large R&D Projects

Essential synergies – not just namedropping!
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An open-source Operator Platform for 
Seamless Network Federation
A unified, federated framework for operators, developers & service providers

An open-source Operator Platform for the Telco Cloud, aligned with GSMA requirements for 
seamless inter-operator federation

Supporting developer-friendly, standardized capability exposure APIs (LF CAMARA)

Integration with a broad range of southbound platforms (incl. Kubernetes, 3GPP NEF, ETSI MEC, NFV)

Leveraging 3GPP for mobile and AI/ML capabilities

A neutral, fertile ground for future-proof innovation and collaboration among telecom operators, 
vendors, SMEs and research institutions
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Status Overview
REL 0 was delivered in September 2025

Established solid foundations for the evolution of OpenOP

Exposure of CAMARA APIs that translate into cloud-native Kubernetes and 5G Core solutions

Network Federation Management as defined by GSMA OPG East-Westbound Interface specifications

CI/CD pipelines 

Release process established (every 6 months)

Initial architecture has been defined but refinement is still ongoing
Aim for a modular and extensible platform
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The OpenOP Architecture
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Open Exposure Gateway

Service Resource Manager

Transformation Functions

Federation 
Manager

Operator A Operator B

Telco Cloud

Technology Specific SBI APIs

Federation 
Manager

Operator A
Telco Cloud

Operator B

…

Consumer (App provider, Enterprise Customer) 

EWBI (GSMA OPG)

CAMARA APIs

Portal* 
(Rel 1)

AI Module* 
(Rel 1)
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Release 1.0.0: What’s Coming Next
REL 1 is targeted for February 2026

Features include:
Introduction of a Developer Portal for vertical application providers (user registration, API exploration)

AI Integration (AI2): exposing an MCP server and delivering an AI Agent for developers to leverage Intent-
based Large Language Models (LLM) to translate natural language prompts to southbound primitives

Helm-based deployment and configuration

CAMARA Device Location API Support

Validated integration with the open exposure NEF for the CAMARA Quality on Demand (QoD) 
API
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Release calendar
REL 1 ➔ February 2026

REL 2 ➔ September 2026

REL 3 ➔ February 2027

REL 4 ➔ September 2027

Optional minor releases examples:
REL 1.5: Q2 2026

REL 2.5 Q4 2026
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Release Roadmap

• Multiple southbound Edge/Cloud 
platforms
• native Kubernetes
• GSMA OPG APIs for Federation 

Management
• Federation establishment
• Availability Zones subscription

• At least one 5GCore transformation 
function

REL 1: a robust 
foundation

• CAMARA Edge-Cloud Service APIs
• Edge, Far Edge, or Cloud

• At least one more 5GCore 
transformation function
• AI/ML enablement API

REL 2: focus on SBI 
techs + automation • Multiple southbound Edge/Cloud 

platforms
• ETSI MEC platforms (through MEC 

federation)
• NFV MANO

• …

REL 3: Broader 
community 

interoperability

• Incorporate 6G innovations
• …

REL4: Long-term 
release
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Federation Manager and 
TF-SDK within

OOP
César Cajas Parra

Sergio Giménez

i2CAT

02/02/2026
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Agenda
• Motivation & Scope

• OOP Architecture Overview

• Federation Manager

• Transformation Functions SDK

• End-to-End Deployment Flows

• Closing
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Motivation and Scope

● 6G requires interoperable, federated experimental infrastructures

● Current testbeds are heterogeneous and fragmented

● Integration across domains is complex and non-standardised

● A robust East-Westbound Interface (EWBI), as defined by GSMA OPG, is essential to 
enable inter-operator federation, avoid siloed solutions, and support scalable cross-
domain orchestration and monetisation

● SDK aims to simplify federation and enable standardised APIs
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OOP Architecture Overview
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Federation Manager

● Allows an OP to share the edge cloud resources and capabilities securely to other 
partner OPs over EWBI

● Federation Manager enables:

15

1. Federation Establishment

2. Subscription to Av Zones

3. Sharing of Artifacts

4. Onboarding of Application

5. Application LCM 
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Federation Manager source code

● Repository:

 https://labs.etsi.org/rep/oop/code/federation-manager

● clone it:

git clone https://labs.etsi.org/rep/oop/code/federation-manager

cd federation-manager

● configure it:

 cp src/conf/config.cfg.sample src/conf/config.cfg

# Edit config.cfg with your specific settings

● deploy:

 docker compose up -d
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Transformation Functions SDK

● Transformation functions that 
abstract complexity from the 
underlying infrastructure 
technologies.

● Modular design, making it easier for 
developers to adapt and integrate 
their own solutions

● Translates CAMARA/GSMA calls to 
underlying technologies language.
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Edge Cloud Transformation Functions

● Supports CAMARA 
Edge Application 
Management API

● Supports GSMA EWBI 
Federation Manager 
API

● Enables application 
onboarding, instance 
lifecycle, and zone 
discovery

● Integrates with 
i2Edge, aerOS, 
Kubernetes

1818

Intra-domain Inter-domain
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Network Transformation Functions

● Supports CAMARA QoD, Location 
Retrieval, and Traffic Influence APIs

● Abstracts 3GPP NEF APIs across 
Open5GS, OAI, Open5GCore

● Enables QoS session management, 
traffic steering, and location 
retrieval

● Provides unified developer 
experience across network vendors

1919
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O-RAN Transformation Functions

● Unified O-RAN adapter: Single 
interface for underlying RICs

● xApp/rApp management: Basic 
lifecycle operations supported 
through common TFs.

● RIC discovery: Standardized 
methods to check capabilities and 
status.

● Vendor-agnostic operation: Same 
API regardless of the underlying RIC 
implementation. 2020
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Access to SDK source code

● Quick install:

pip install sunrise6g-opensdk 

● Repository available at:

https://labs.etsi.org/rep/oop/code/tf-sdk

● Clone it:

git clone https://labs.etsi.org/rep/oop/code/tf-sdk.git

cd tf-sdk

● Create a venv:

21
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End-to-End Intra Deployment Flow (EdgeCloud)
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End-to-End Intra Deployment Flow (Network)
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End-to-End Federated Deployment Flow
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Closing

Summarizing:

● Federation Manager enables multi-operator federation + artefact/application lifecycle 
management.

● Transformation Functions SDK translates CAMARA calls into concrete SBI actions via 
pluggable adapters

● CAMARA APIs provide a standardized entry point

● Open Operator Platform wraps these functionalities to enable interoperable, scalable, 
and vendor-agnostic federated deployments

25
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Thank You
cesar.cajas@i2cat.net

sergio.gimenez@i2cat.net
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open-exposure NEF 
and OpenOP

Giulio Carota, EURECOM (NEF main contributor)

2 February 2026
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Agenda
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• What is open-exposure NEF

• How NEF integrates with OpenOP

• How CAMARA APIs map to 3GPP APIs

• Live QoD demo
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What is open-exposure
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open-exposure is an expandable, open-source toolkit for network exposure and
prototyping, designed to connect applications with network capabilities while enabling
rapid innovation.

The project has been released by the Netsoft Team at EURECOM, under the Apache 2.0 
License. 

The Release 1 includes: 

• 3GPP Network Exposure Function (NEF) 

• Core Network Simulator

• Vertical Application Examples
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Mission and Value

30

Bridge the gap: Connect telcos, network APIs, Researchers and
application innovators to turn network capabilities into real-world
value

Interoperability: the NEF works with multiple core networks,
simplifying integration and experimentation

Rapid prototyping: Core network simulator accelerates testing,
validation, and deployment of new services

Fuel open innovation: Expand the open-source ecosystem with
new services, use cases, and intelligent capabilities
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open-exposure NEF – Overview 
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• It is an open-source implementation of the 3GPP NEF rel 18
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open-exposure NEF – Overview 
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• It is an open-source implementation of the 3GPP NEF rel 18

• Tested with OpenAirInterface 5G CN, open5gs and Free5GC.
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open-exposure NEF – Overview 
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• It is an open-source implementation of the 3GPP NEF rel 18

• Tested with OpenAirInterface 5G CN, open5gs and Free5GC.

• Works as well with open-exposure Core Network Simulator
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open-exposure NEF - Scope

34

• The Network Exposure Function (NEF) enables applications to consume network 
capabilities through standardized 3GPP APIs, abstracting the complexity of the 
underlying core network implementation.

• Applications interact with NEF without any dependency on vendor-specific interfaces 
or network internals.

• This abstraction allows applications to be portable across different networks and 
core implementations.

• NEF is therefore a key enabler for interoperable, network-aware applications that can 
safely request and influence network behavior.
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open-exposure NEF - Features 
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• 3GPP Traffic Influence API 
• 3GPP Monitoring Event API 
• 3GPP AsSessionWithQoS API
• 3GPP UE Id API
• 3GPP UE Address API  
• 3GPP Analytics Exposure

• Dataset Exporter Service 
• Ue Profile Service

3GPP TS 29.122 and TS 29.522 rel18

Sidecar services
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open-exposure NEF + OpenOP

36

OpenOP exposes CAMARA APIs, which are designed 
for application developers.

NEF exposes 3GPP APIs that abstract network 
capabilities, complexity and operator-specific 
design choices

-> By integrating NEF with OpenOP, we bridge the 
developer world with the telco world.
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open-exposure NEF and ETSI SDGs

37

A bridge between
OpenOP and the 5G 
Network ecosystem

Make its APIs easier to 
integrate and available via a 
common exposure framework

A consumer of the 
NEF APIs

https://creativecommons.org/licenses/by/4.0/


CC-BY-4.0

© ETSI CC-BY-4.0

open-exposure NEF – Southbound Integration

38

3GPP Interfaces
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open-exposure NEF + Core Simulator

39

+

A powerful sandbox for network API testing and integration,

without deploying an entire end-to-end network
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open-exposure Core Network Simulator

40

• Simulates key 3GPP control-plane procedures, including:

• UE Registration
• PDU Session creation, modification, and release
• Mobility procedures
• Dedicated QoS Flow activation and deactivation

• Generates user-plane traffic without deploying a full end-
to-end 5G network

• Provides a Grafana dashboard for real-time monitoring 
and statistics
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OpenOP / NEF Demo Architecture

41
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OpenOP / NEF  - OpenOP APIs

42

OpenOP exposes CAMARA-compliant 
APIs for QoD and Traffic Influence.

The OpenOP transformation functions 
implement the logic to translate the API 
calls into 3GPP APIs calls towards the 
NEF.

We will use the swagger available on the 
OpenOP VM to consume the APIs

-> http://192.168.184.17:32263/oeg/1.0.0/docs

https://creativecommons.org/licenses/by/4.0/
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OpenOP / NEF Integration

43

3gpp-as-
session-with-

qos

3gpp-traffic-
influence

3gpp-
monitoring-

event
...

NEF Internal Microservices

NEF Southbound Microservices

EURECOM open-exposure NEF

Core Network Simulator

DB

OpenOP

• OpenOP exploits the 3gpp-as-
session-with-qos of the NEF to create 
dedicated QoS session for the 
application

• It also uses 3gpp-traffic-influence to 
enable ad-hoc routing policies for the 
edge applications within the 5G 
Network
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OpenOP / NEF Demo Scenario

44

• A UE is subject to a throughput limitation enforced by the 
operator’s policy.

• Traffic-intensive applications on the UE saturate the 
available downlink resources.

• An edge application requires a guaranteed data rate that
cannot be satisfied under the default policy.

• The OpenOP CAMARA-compliant QoD API is used to 
enforce a temporary network policy, providing guaranteed
downlink throughput for the target application.

https://creativecommons.org/licenses/by/4.0/
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OpenOP / NEF Demo Scenario

45

• A UE is registered and served by a default PDU Session with 
a non-GBR QoS Flow.

• Operator policies cap UL and DL throughput to 80 Mbps on 
the default QoS Flow.

• Background traffic saturates the available downlink
capacity.

• An edge application requires a GBR-like QoS guarantee of 
at least 40 Mbps in downlink.

• A CAMARA QoD request is translated by OpenOP into a 
3GPP AsSessionWithQoS call toward the NEF to establish a 
dedicated QoS session.
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OpenOP / NEF – Setup Preparation

46

• Clone the NEF manifests
git clone https://gitlab.eurecom.fr/open-exposure/nef/deployment

• Go to the NEF+CoreSimulator folder
cd deployment/nef-coresim-compose

• Check the configuration files 
cat config/<serviceName>.yaml

• Deploy the full stack
docker compose up -d

https://creativecommons.org/licenses/by/4.0/
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OpenOP / NEF – Setup Preparation

47

• Prepare the Core Simulator profile
vim config/coreSimulator.yaml

httpVersion: 2
fqdn: core-simulator
sbiPort: 8080
oamPort: 8081
initOnStartup: true 
simulationProfile:

plmn:
mcc: "001"
mnc: "01"

dnn: "intenet"
slice:

sst: 1
sd: "FFFFFF"

defaultQos:
fiveQI: 9
dlMbr: 80M
ulMbr: 80M

numOfUe: 1
numOfgNB: 10
arrivalRate: 2

https://creativecommons.org/licenses/by/4.0/
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OpenOP / NEF – Setup Preparation

48

• Deploy the NEF and the Core Simulator using the manifest
docker compose up –d

• Start the simulation
docker exec –it core-simulator cnsim-cli
cnsim-cli> start

https://creativecommons.org/licenses/by/4.0/
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OpenOP / NEF – Setup Preparation

49

• Verify that the UE is
registered

A grafana dashboard 
exposing real time 
statistics is exposed
on port :3000

->  192.168.184.130:3000

https://creativecommons.org/licenses/by/4.0/
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OpenOP / NEF Setup Preparation

50

Useful logs to check:

• 3gpp-as-session-with-qos service 
docker logs 3gpp-as-session-with-qos –f

• core-simulator
docker logs core-simulator -f
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Thank You!
Join the OOP Community:

Website: https://oop.etsi.org/ 

Slack: https://oop.etsi.org/r/slack 
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