
CC-BY-4.0

© ETSI CC-BY-4.0

OpenSliceIntroduction &
Release 2025Q4 
Highlights
Kostis Trantzas, TSC Chair

University of Patras, GREECE

SNS4SNS 2026

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


CC-BY-4.0

© ETSI CC-BY-4.0

OpenSlice is an open-source, service-based Operations 
Support System (OSS) prototype for delivering NaaS in 
accordance with specifications from the main Standards 
Development Organizations (SDOs), including ETSI, TM Forum, 
GSMA, and 3GPP. Since 2023, it has operated under the 
umbrella of ETSI.

OpenSlice was originally developed in the context of an EU-
funded project, 5G-VINNI (now completed), and has been 
adopted and received contributions from several other 
research projects.

OpenSlice complements other network activities at ETSI and 
principal SDOs to facilitate prototyping, experimentation, and 
validation of complex telco use cases. 

Early experimentation and regular feedback to 
standardization groups will contribute to higher quality 
standards and faster time to market.
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Collaboration with other communities
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Open-source software 
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OSL Ecosystem
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https://osl.etsi.org/ecosystem/
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Release 2025Q4
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New Release!

The latest Release 2025Q4 was made available on 25th January

OSL News Release announcement

Release notes

Software documentation (2025Q4 tag)

Release epic 

Release code ς Tag ά2025Q4έ in projects

Addons are following their own lifecycle

Docker images ς Tag ά2025Q4έ and άlatestέ
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Release 2025Q4 Highlights
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MCP Backend: A lightweight service that connects to the OpenSlice MCP server, and a local 
LLM (via Ollama API), and exposes a REST interface and a message bus connection. The first 
OpenSlice Agent.

OpenSlice AI Assistant: A new addition to the UI. Connects to the MCP backend and offers 
reasoning and tool-calling functionality to the user.

Agent-enabled Orchestration: The Orchestrator (OSOM) can now invoke agents during the 
service lifecycle. Agents can provide simple text output, reasoning, and tool-calling.

New Addons/Controllers: GITER, following the GitOps paradigm, and Nokia Network-as-Code 
(NaC) controller, syncing and editing NaC Resources.

BSS UI Extensions: A new TMF Product UI, capturing the Product design and prototyping the 
Product ordering.

Observability:  A dashboard to visualize aggregated OpenSlice metrics and logs (Kubernetes 
deployment)

Ready-to-deploy blueprints: Introduces an indicative service package (5G deployment with 2 
simulated subscribers), ready to be imported and deployed with minimal intervention.

Recap in numbers

New Features 14

Enhancements 31

Bug fixes 9

Miscellaneous 8

Total 62

Release 2025Q4 
Epic

https://creativecommons.org/licenses/by/4.0/
https://labs.etsi.org/rep/groups/osl/-/epics/8
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OpenSlice Release 2025Q4 Architecture
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OSL Controllers

OSL AI
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MCP Backend ς OpenSlice in the Agentic AI Era

Release 2025Q2 introduced the OpenSlice MCP Server

Offers OpenSlice functionalities (e.g., Service Catalog browsing, order, and 
inventory) as MCP tools

Connects to external AI assistants (e.g., AnthropicΩs Claude), exposing OpenSlice 
functionalities through chatting (video)

Release 2025Q4 brings forward the OpenSlice MCP Backend ς OSL-native 
Agent towards frugal AI and sovereignty!

Integrates with Ollama to offer a collection of local open-source LLMs to choose 
from

Connects to the OpenSlice MCP Server

Connects to the Service Bus, offering agentic functionality to other OpenSlice 
components

Offers a REST interface

For external chatbots

For OpenSlice AI Assistant

Introduces Agent-enabled Service Orchestration, as the Service Orchestrator 
interacts with the MCP Backend for complex decisions

TMF APIs serviceTMF APIs service

OSOM
OpenSlice 

Service Orchestration

OSOM
OpenSlice 

Service Orchestration

OpenSlice Stakeholders

OpenSlice
MCP Server
OpenSlice

MCP Server
OpenSlice

MCP Backend
OpenSlice

MCP Backend

Release 
2025Q2

Release 
2025Q4

TMF Web UITMF Web UI

OpenSlice Service Bus

https://creativecommons.org/licenses/by/4.0/
https://labs.etsi.org/rep/osl/code/org.etsi.osl.mcp.server
https://labs.etsi.org/rep/osl/code/org.etsi.osl.mcp.server
https://labs.etsi.org/rep/osl/code/org.etsi.osl.mcp.server
https://www.youtube.com/watch?v=fSDDQvdbuME
https://labs.etsi.org/rep/osl/code/org.etsi.osl.mcp.backend/-/tree/main?ref_type=heads
https://labs.etsi.org/rep/osl/code/org.etsi.osl.mcp.backend/-/tree/main?ref_type=heads
https://labs.etsi.org/rep/osl/code/org.etsi.osl.mcp.backend/-/tree/main?ref_type=heads
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OpenSlice AI Assistant
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OpenSlice UI now incorporates its 
native AI assistant

Connects to the OSL MCP backend, 
which integrates:

LLMs (priority on locally deployed for 
sovereignty and efficiency)

OSL MCP Server, offering OpenSlice 
tools

End-to-end authentication

User authenticates through familiar UI 

Auth context passed through UI-> MCP 
backend -> MCP Server

Keeps context/session ς has memory

https://creativecommons.org/licenses/by/4.0/
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Agentic Orchestration
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Orchestrational decisions within OpenSlice are based on:

Predefined and repetitive orchestration flows via business 
process diagrams (L1)

User-defined, rule-based, no-code orchestration flows injectable 
into the orchestration flow (L2)

Agent-powered, via cognitive Agents with tool calling (L3 - L4)

How Agent-powered Orchestration is delivered?

Several Agents may connect to the OpenSlice Service Bus, 
advertising their names and listening to specific queues

Agents integrate LLMs and (optionally) tool calling capabilities 
via MCP Servers (MCP Backend is a native-OSL Agent!)

OpenSlice Orchestrator (OSOM) can now call Agents throughout 
the orchestration lifecycle via the Service Bus

OSOM
OpenSlice 

Service Orchestration

OSOM
OpenSlice 

Service Orchestration

OpenSlice
MCP Backend

OpenSlice
MCP Backend

OpenSlice Service Bus

Levels of Autonomy (TM Forum)

https://creativecommons.org/licenses/by/4.0/
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Agentic Orchestration ς Concept 

14

Service Bus

agent-x Local 
LLM

agent-y Local LLM + MCP 
connections

MCP 
server

MCP 
server

agent-z remote LLM
(OpenAI, Anthropic, 

Mistral, etc)

OSOM

Ask 
agent-x

Ask 
agent-y

Ask 
agent-z

Service order, 
characteristics, etc. Apply 

characteristics, 
actions, etc

Apply 
characteristics, 

actions, etc

jms:queue:agents/agent-x jms:queue:agents/agent-y jms:queue:agents/agent-z
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Agentic Orchestration ς PoC (High-level Intent)
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Deliver a high-resolution sports media 
experience across mobile and connected 
devices using 5G capabilities in the city of 
Patras, Greece. The service should enable users 
to watch live sports and interact with real-time 
stats without quality degradation.

https://creativecommons.org/licenses/by/4.0/
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Agentic Orchestration ς PoC (Orchestration Logic)
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Two Agents:

1) osl-ask-agent-demo  
    ollama + qwen3:8b
2) osl-mcp-backend
   ollama + gpt-oss:20b + osl.mcp.server

Two Agents:

1) osl-ask-agent-demo  
    ollama + qwen3:8b
2) osl-mcp-backend
   ollama + gpt-oss:20b + osl.mcp.server

https://creativecommons.org/licenses/by/4.0/
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Agentic Orchestration ς PoC (Results)

17

Domain-Expert AgentsDomain-Expert Agents

E2E 5G Network AgentE2E 5G Network Agent

Sales Proposal AgentSales Proposal Agent

https://creativecommons.org/licenses/by/4.0/
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New Controllers ς GITER

18

Asynchronous information exchange between distributed 
entities using Git as the coordination medium

Replaces traditional APIs and message brokers with a Git-based 
communication model

Built on the principles of Kubernetes Operators and Custom 
Resources (CRs)

GitOps model

Producer (GITER controller) writes only the spec fields

Consumer (external service) writes only the status fields

Git repository serves as the single source of truth

Status changes are detected through polling and reconciled to 
the TMF repository

GITER Architectural Approach Paper 

Service Bus

OSL AddonsOSL Addons

Camara

CAPIF

GITER

Sylva

GController

NaC

https://creativecommons.org/licenses/by/4.0/
https://arxiv.org/pdf/2511.04182
https://arxiv.org/pdf/2511.04182
https://arxiv.org/pdf/2511.04182
https://arxiv.org/pdf/2511.04182
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New Controllers ς GITER (Configuration)
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Example CRD GITER Configuration OpenSlice Resource Specification

https://creativecommons.org/licenses/by/4.0/
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New Controllers ς GITER (Usage)
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Service Design Service Order

https://creativecommons.org/licenses/by/4.0/
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New Controllers ς GITER PoC

21

OpenSlice
commits
άǎǇŜŎέ

Service Order
Initiated

Consumer
commits
άǎǘŀǘǳǎέ

Service Order
Completed

https://creativecommons.org/licenses/by/4.0/
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New Controllers ς bƻƪƛŀΩǎ NaC

22

Nokia offers the Network-as-Code (NaC) platform to abstract 
network complexity

Exposes 5G resources

Performs actions on 5G resources

Define/Retrieve 5G KPI metrics

OpenSlice άǿǊŀǇǎέ around a provided NaC Python library, exposing:

a REST API over NaC  functionalities

a NaC controller, which consumes the REST API, following the pattern of 
a άGeneric Controllerέ 

Subscribes to specific message bus topics, listening for NaC events

Uses the created REST API to communicate with the NaC instance

Synchronizes the altered NaC resources

Service Bus

OSL AddonsOSL Addons

Camara

CAPIF

GITER

Sylva

GController

NaC

https://creativecommons.org/licenses/by/4.0/
https://osl.etsi.org/documentation/2025Q4/service_design/generic/design_generic_services/
https://osl.etsi.org/documentation/2025Q4/service_design/generic/design_generic_services/
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New Controllers ς bƻƪƛŀΩǎ NaC (Process flow)
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Synchronize and expose NAC Resources Design and offer NAC 
functionalities as-a-Service (aaS)

Order NAC functionalities aaS 
(Register IMSI to QoS)

Attach a Subscriber to a specific QoS

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

25

OSL Controllers enable as-a-Service (aaS) offerings, but there is a gap between technical resources and 
commercial products

Modern operators operate at the business logic level, federating marketplaces and exchanging products 

TMF Product API substate and the product orchestration logic were already available in OpenSlice, but 
not properly exposed through the UI

The new Product UI enhancements offer a prototype BSS implementation

Product Specification design based on Service Specification

Product Offering can be created as a subset of Product SpecificationΩs capabilities

Product Offering exposure through Product Catalogs/Categories

Product Offering browsing and ordering

Product Order list and overview (links to related Service Order)

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

27

The Docker Compose installation includes Portainer, as an observability platform to monitor the overall 
health of the deployment

The Kubernetes installation assumes that the infrastructure owner would have already used 
contemporary tools for monitoring and observability

Although tools are not offering OpenSlice-specific insights

Release 2025Q4 brings forward the OpenSlice-native Kubernetes observability solution

It is independent of the Helm Chart

It relies on άōŀǘǘƭŜ-ǇǊƻǾŜƴέ components (probably already installed in a Kubernetes environment)

It offers an OpenSlice-oriented dashboard that aggregates the ŘŜǇƭƻȅƳŜƴǘΩǎ metrics and logs, performing 
keyword, date, and component filtering

https://creativecommons.org/licenses/by/4.0/
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Ready-to-Deploy Blueprints

29

New users have to overcome the άentry barrierέ to operate with OpenSlice

Typical service design and deployment examples were created in the Documentation sections (NFV, 
Kubernetes CR, Helm, Metrico, CAMARA, Sylva, GITER, etc.)

To accelerate onboarding, we are launching a repository of packaged service templates

The service templates are aimed to be άǊŜŀŘȅ-to-ǊǳƴέΣ with minimal configuration

Currently hosts an indicative cloud-native 5G Core deployment with simulated subscribers

The packaging follows a native OpenSlice template and can be imported using the respective Import Utility

This repository will be updated by the community, offering custom blueprints showcasing the ǇƭŀǘŦƻǊƳΩǎ 
capabilities to newcomers

https://creativecommons.org/licenses/by/4.0/
https://labs.etsi.org/rep/osl/utilities
https://labs.etsi.org/rep/osl/utilities
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Offering CAMARA APIs as a 
Service 
(CAMARA Controller)

SNS4SNS 2026

Rafael Direito, TSC Member

Instituto de Telecomunicacoes, PORTUGAL
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5G Networks

31

Enhanced Network Capabilities

Increased capacity and ultra-low latency.

High levels of programmability, control, and flexibility.

Support for Vertical Industries

Tailored solutions for specific industry requirements.

Intelligent and adaptable networks for diverse use cases.

Enabler for Innovation Across Sectors

 Supports advanced use cases like IoT, AR/VR, and smart cities.

https://creativecommons.org/licenses/by/4.0/
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5G Networks ς /ǳǊǊŜƴǘ άLǎǎǳŜǎέ

32

Complexity in Integration

Challenges in aligning industry-specific applications with 5G/B5G networks.

Developers require expertise to interact with complex network control functions.

Limited Accessibility

Lack of simplified interfaces hinders innovation and adoption.

Difficulties in achieving seamless application-to-network integration.

Impact

Slows down the deployment of innovative solutions.

Reduces the ability to fully leverage the potential of 5G/B5G technologies.

https://creativecommons.org/licenses/by/4.0/
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A Possible Solution

33

https://creativecommons.org/licenses/by/4.0/
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The CAMARA Initiative

34

What is CAMARA?

The CAMARA initiative aims tospecify APIs to abstract complex network functions.

Enables developers to access advanced network capabilities easily.

How CAMARA solves the previous issues

Simplifies telco complexity with easy-to-use APIs.

Facilitates application-to-network integration without requiring telecom expertise.

Supports application portability across different networks and operators.

Benefits

Accelerates adoption of innovative use cases, like Quality on Demand (QoD).

Creates a unified ecosystem for seamless interaction between applications and networks.

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

35

How can Network Operators leverage CAMARA APIs 
without extensive modifications to their existing 

systems? 

https://creativecommons.org/licenses/by/4.0/
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Network Operators ς Current Landscape

36

!ŘƻǇǘƛƻƴ ƻŦ ¢aCΩǎ h5!

LƴŎǊŜŀǎƛƴƎ ƴǳƳōŜǊ ƻŦ ƴŜǘǿƻǊƪ ƻǇŜǊŀǘƻǊǎ ŀǊŜ ŜƳōǊŀŎƛƴƎ ǘƘŜ ¢a CƻǊǳƳΩǎ hǇŜƴ 5ƛƎƛǘŀƭ !ǊŎƘƛǘŜŎǘǳǊŜ όh5!ύΦ

ODA provides a modular and standardized framework for digital transformation.

TMF APIs

Operators are exposing their products and services through TMF-compliant APIs.

These APIs enable seamless service integration, lifecycle management, and resource control.

https://creativecommons.org/licenses/by/4.0/
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Network Operators ς CƻǳƴŘŀǘƛƻƴǎ ŦƻǊ /!a!w!Ωǎ !ŘƻǇǘƛƻƴ

37

Standardized TMF APIs

TMF APIs, widely adopted by network operators, provide a standardized way to expose and manage services.

These APIs enable lifecycle management, service cataloging, and resource control.

Middleware Translation Layers

Middleware to translate CAMARA API requests into TMF API operations.

This approach ensures seamless integration without requiring extensive system modifications.

Unified Ecosystem

By building on TMF's established framework, CAMARA simplifies access to advanced 5G/B5G capabilities.

It fosters a unified ecosystem, enabling operators to offer innovative services efficiently.

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

38

Overview

This demonstration showcases the CAMARAaaS approach, leveraging the TMF-compliant Operations Support 
System (OSS) Openslice.

It assumes that Network Operator already offers a Quality of Service (QoS) Profile Enforcer Service through 
Openslice.

Service Functionality

The QoS Profile Enforcer Service manages the QoS for 5G User Equipment (UE).

This service ensures precise control over QoS profiles in a commercial-grade standalone 5G network.

Demonstration Focus

Highlighting how CAMARA APIs can be deployed and used to interact with existing TMF-exposed services.

Showcasing seamless integration between CAMARA APIs and Openslice to control 5G UE QoS dynamically.

https://creativecommons.org/licenses/by/4.0/
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The already existing QoS Profile Enforcer Service
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Using CAMARA to Control the Existing Service

40

CAMARA APIs integrate with the QoS Profile Enforcer Service exposed via TMF APIs on Openslice.

A middleware translates CAMARA API requests into TMF 638 Service Inventory Management 
operations, enabling seamless control of the existing service.

Benefits

Enables operators to offer advanced features, through CAMARA APIs, without modifying their underlying 
systems.
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Demonstrating the CAMARA as a Service Approach 

41
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Conclusions

42

The CAMARAaaS approach allows telecom operators to expose existing services, through CAMARA 
APIs, with minimal modifications.

By building on TMF APIs and middleware solutions, CAMARA ensures compatibility and 
interoperability across diverse systems. This approach accelerates the adoption of advanced 5G use 
cases, such as Quality on Demand.

Future Implications

CAMARAaaS paves the way for innovative, standardized API offerings in the telecom industry.

Encourages a unified ecosystem that fosters rapid development and deployment of industry-specific 
solutions offering straightforward APIs, such as the CAMARA ones.
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TodayΩs landscape: Multiple and het. domains
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Multi - domain

Every domain
serves a 
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Multi - domain

Multi - stakeholder

Different stakeholders do business

Every domain
serves a 
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¢ƻŘŀȅΩǎ ƭŀƴŘǎŎŀǇŜΥ 9ǾŜǊȅ ŀŎǘƻǊ Ǌǳƴǎ ƻǿƴ ōǳǎƛƴŜǎǎ

Edge HyperscalersExtreme Edge RAN Core

Optical Transport

ėIndustrialĘ

ETSI OSL

ėOl}h¢Ę

ETSI OSL

ė*}¢²jĘ

ETSI OSL

TelcoIndustry Public CSP

Multi - purpose

Multi - domain

Multi - stakeholder

Each orchestrator serves 
±sl  llj® ¢q t±® ė¢¸ l­Ę

Each orchestrator offers a marketplace, 
±_t}¢­lj ±¢ ±sl ¢¸ l­Ě®  llj

Sector- specific Marketplaces

Different stakeholders do business

Every domain
serves a 
purpose
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The need

How can we enable business 
among all these players?
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Marketplace federation
Importance and challenges

50
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Marketplace Federation

Stakeholder A

Service #ɮ1 Service #ɮNΧ

Describe using a standard model

Add to Marketplace

PoP #A

Service Blueprint

Expose Marketplace

.ƭǳŜǇǊƛƴǘǎΩ /ŀǘŀƭƻƎ
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Marketplace Federation
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A Standardized Ecosystem of Services

Marketplace Federation

Stakeholder A

Service #ɮ1 Service #ɮNΧ

Describe using a standard model

Add to Marketplace

PoP #A

Stakeholder K Stakeholder Mü Stakeholder M

Design TMF Service Specification (Data Model)

Onboard TMF Service Specification in a Service Catalog

Service Blueprint

Stakeholders share services 

using common language+API

Expose Marketplace

PoP #M
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The objective

Peering of Service Catalogs
among orchestrators
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Peering between OSL instances
Revisited in release 2025-Q4
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A closer look in OSL service catalogs

OSL#1 -  Marketplace
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Compute services
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Compute services
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I want to order 
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A closer look in OSL service catalogs
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Domain 
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OSL #1 OSL #2

I want to order 

services from 

OSL #2

2

Import service specs 

from remote OSL

OSL supports peering
via TMF Party API

1
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A closer look in OSL service catalogs
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A closer look in OSL service catalogs

OSL#1 -  Marketplace
Local Platform services

Compute services

OSL#2 -  Marketplace
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Location-aware organization
of service catalogs

Which of those 
corresponds to OSL#2?

3
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Towards location-aware service catalogs
OSL#1 -  Marketplace

K8s-aaS

Local Platform services

Compute services

OSL#2 -  Marketplace
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Local Platform services

Compute services

OSL#2 K8s-aaS

OSL#2 Platform services

OSL#2 Compute services

Domain
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OSL #1 OSL #2

Solution

Create dedicated
domain catalogs and 
categories, while peering, 
to host the imported specs
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Towards location-aware service catalogs
OSL#1 -  Marketplace

K8s-aaS

Local Platform services

Compute services

OSL#2 -  Marketplace

K8s-aaS

Local Platform services

Compute services

OSL#2 K8s-aaS

OSL#2 Platform services

OSL#2 Compute services

Domain

#1

Domain 

#3

Domain 

#2

OSL #1 OSL #2

Solution
Use organization prefix to 
differentiate the catalogs, 
categories, and specs
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Towards location-aware service catalogs

Peering can be further improved through the support of:

ÅTMF 673 άDŜƻƎǊŀǇƘƛŎ !ŘŘǊŜǎǎ aŀƴŀƎŜƳŜƴǘέ

ÅTMF 674 άDŜƻƎǊŀǇƘƛŎ {ƛǘŜ aŀƴŀƎŜƳŜƴǘέ

ÅTMF 675 άDŜƻƎǊŀǇƘƛŎ [ƻŎŀǘƛƻƴ aŀƴŀƎŜƳŜƴǘέ όmissing user-guide for v4.0)

Today, these APIs miss critical documentation

ÅUBI and UOP have raised this issue on TMF and hope for quick resolution
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https://www.tmforum.org/oda/open-apis/directory/geographic-site-management-api-TMF674/v4.0
https://www.tmforum.org/oda/open-apis/directory/geographic-site-management-api-TMF674/v4.0
https://www.tmforum.org/oda/open-apis/directory/geographic-location-management-api-TMF675/v4.0
https://www.tmforum.org/oda/open-apis/directory/geographic-location-management-api-TMF675/v4.0
https://engage.tmforum.org/discussion/tmf673-geographic-address500-geographic-location-design-gap
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Is this solution highly-available?
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Peering with remote OSS/BSS shall be dynamic
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Peering in Action!
A large-scale application of hierarchical 
orchestration peering across 5 vertical 
sectors in Europe
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A distributed, heterogeneous, and large-scale world!

Business Integration in Mining

Valencia Smart City

AgriTech Transformation

Edge Intelligence for Energy Grid Reliability

IoT-enhanced Agriculture, Recycling, & Manufacturing

MarketplaceThe
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The European-scale of COP-PILOT

Cluster 1Cluster 1

Cluster 4Cluster 4

Cluster 2Cluster 2

Cluster 3ECluster 3E

Cluster 3ACluster 3A
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